Google 


Über dieses Buch 


Dies ist ein digitales Exemplar eines Buches, das seit Generationen in den Regalen der Bibliotheken aufbewahrt wurde, bevor es von Google im 
Rahmen eines Projekts, mit dem die Bücher dieser Welt online verfügbar gemacht werden sollen, sorgfältig gescannt wurde. 


Das Buch hat das Urheberrecht überdauert und kann nun öffentlich zugänglich gemacht werden. Ein öffentlich zugängliches Buch ist ein Buch, 
das niemals Urheberrechten unterlag oder bei dem die Schutzfrist des Urheberrechts abgelaufen ist. Ob ein Buch öffentlich zugänglich ist, kann 
von Land zu Land unterschiedlich sein. Öffentlich zugängliche Bücher sind unser Tor zur Vergangenheit und stellen ein geschichtliches, kulturelles 
und wissenschaftliches Vermógen dar, das háufig nur schwierig zu entdecken ist. 


Gebrauchsspuren, Anmerkungen und andere Randbemerkungen, die im Originalband enthalten sind, finden sich auch in dieser Datei — eine Erin- 
nerung an die lange Reise, die das Buch vom Verleger zu einer Bibliothek und weiter zu Ihnen hinter sich gebracht hat. 


Nutzungsrichtlinien 


Google ist stolz, mit Bibliotheken in partnerschaftlicher Zusammenarbeit öffentlich zugängliches Material zu digitalisieren und einer breiten Masse 
zugänglich zu machen. Öffentlich zugängliche Bücher gehören der Öffentlichkeit, und wir sind nur ihre Hüter. Nichtsdestotrotz ist diese 
Arbeit kostspielig. Um diese Ressource weiterhin zur Verfügung stellen zu kónnen, haben wir Schritte unternommen, um den Missbrauch durch 
kommerzielle Parteien zu verhindern. Dazu gehören technische Einschränkungen für automatisierte Abfragen. 


Wir bitten Sie um Einhaltung folgender Richtlinien: 


+ Nutzung der Dateien zu nichtkommerziellen Zwecken Wir haben Google Buchsuche für Endanwender konzipiert und móchten, dass Sie diese 
Dateien nur für persónliche, nichtkommerzielle Zwecke verwenden. 


+ Keine automatisierten Abfragen Senden Sie keine automatisierten Abfragen irgendwelcher Art an das Google-System. Wenn Sie Recherchen 
über maschinelle Übersetzung, optische Zeichenerkennung oder andere Bereiche durchführen, in denen der Zugang zu Text in großen Mengen 
nützlich ist, wenden Sie sich bitte an uns. Wir fördern die Nutzung des öffentlich zugänglichen Materials für diese Zwecke und können Ihnen 
unter Umständen helfen. 


+ Beibehaltung von Google-Markenelementen Das "Wasserzeichen" von Google, das Sie in jeder Datei finden, ist wichtig zur Information über 
dieses Projekt und hilft den Anwendern weiteres Material über Google Buchsuche zu finden. Bitte entfernen Sie das Wasserzeichen nicht. 


+ Bewegen Sie sich innerhalb der Legalitüt Unabhängig von Ihrem Verwendungszweck müssen Sie sich Ihrer Verantwortung bewusst sein, 
sicherzustellen, dass Ihre Nutzung legal ist. Gehen Sie nicht davon aus, dass ein Buch, das nach unserem Dafürhalten für Nutzer in den USA 
öffentlich zugänglich ist, auch für Nutzer in anderen Ländern öffentlich zugänglich ist. Ob ein Buch noch dem Urheberrecht unterliegt, ist 
von Land zu Land verschieden. Wir können keine Beratung leisten, ob eine bestimmte Nutzung eines bestimmten Buches gesetzlich zulässig 
ist. Gehen Sie nicht davon aus, dass das Erscheinen eines Buchs in Google Buchsuche bedeutet, dass es in jeder Form und überall auf der 
Welt verwendet werden kann. Eine Urheberrechtsverletzung kann schwerwiegende Folgen haben. 


Über Google Buchsuche 


Das Ziel von Google besteht darin, die weltweiten Informationen zu organisieren und allgemein nutzbar und zugánglich zu machen. Google 
Buchsuche hilft Lesern dabei, die Bücher dieser Welt zu entdecken, und unterstützt Autoren und Verleger dabei, neue Zielgruppen zu erreichen. 


Den gesamten Buchtext können Sie im Internet unter|ht tp: //books.google.com|durchsuchen. 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google books 


https://books.google.com 


> 3 


"o >” — 
а » 
| - . 
—- >» 
0» “a au - qm 
: E - 
: е x» Й Э 
» ч 2 i 
— ot — - 3 


f 4 


J 


es D” — 
2 
Dr. 


> 
>» 
25 3092 


— - ғ : - P. - 
à aries КОЕ TV 
Жор рэ We 
a 3 "n ^ - Е 


PP LU» 
A 
бс э» ш = > 

УУ 


e 


5 5 
n аыр 
P». 


ав > 
* 


" 


v Ims - 
d arie тн NEN d 
MIO, 
о 


ар) ОХ + 
\ a 


** 


De 
X “ie AX 7 
гак 

* 


y "AT 
4 2ч 
ег 
t 
^ 


> 


э? 


3 
ay * 
L^ 


* 
> 
У; 


м: 

"T3 cites 

{е 
ASI 


Y 
ax 
^, 


ьа. nr 
T 
+ 


* 4 
t 


{ 
к м. 


. Ф 2-3 
/ Op y У 


LN 
үу "LM 
VT Mt 


no 4 i 
— QUO un 
Е * 
i 
aM 
p n 


1 
1 
] 
E 
/ * 
> 


н f 
wit 


4^ i ot " 
| 


^ 
4 
y 
y 
— 
4 


y 
i 
e 
M 
\ 
7 
* 
4 
55 
P У: ТАР. 


M "SL n = d 
“ 

M 

P ПЁ * 4 


Г] 
oo wx 
T Nx 


2р vittae 
4 


* 
— — 


£^ 
~ С i ** V^ 
— — 7 7 
* - a * — 
"cor, OL д 
c Mt, ‘ea ye è гч ‘A 
P „УЗ 7a ч тету 7 > | i 
Er * "74 $ ! A 
ur eo TEE Card the E 
à. — д us / 
. Ы" * 
ГУ" E — z 
TY. = i 
43 ү, 1 


* ^А- {К +! 
9 
N А | 


х 185 ^ E ЫК, 

S a А ^ y ^ ^ f 1 BE [ 6 Pav; * ^ | 
— IS ran M 1 | fis 
s [| А ААА 


"M atr 
— JUPE 
- = rert 

ARE 

а > 

мз” 


¢ 


J DX 
x | 1 A^ 


ac ama ЇШЇП 
Lu 


= | 


LIBRARY N77 OF THE 


HN IT OF MCA 


ДОЩ 


LI 
d 
* 
* 
' 
* 
* 
t 
7 
^ 
7 
^ 
* 
' 
LJ 
Е 
^ 
* 
' 
* 
B 

* 
* 
LJ 
* 
* 
^ 
LJ 
* 
id 
, 

* 

. 
LJ 
1d 
* 

И 
. 


—-——————C — tT tT 


L'TI i нигим 


a - ғ, 4 
AT — Iii 


1 
-—--- 


. 
e 
— ̃ ——— 2L. 


- 
EI 


E 


-— — 


index Supplement to the Electrical Review, 
July 7th, 1999. 


THE 


ELECTRICAL REVIEW. 


— — — + 


VoL. XLIV. 
JANUARY 6 — JUNE 30, 1899. 


) 
| 


LONDON : 


Н. ALABASTER, GATEHOUSE & CO. 
4 LUDGATE HILL, E.C. 


Index Supplement to the Electrical Review, 
July 7th, 1899. 


OLN H^. Lini Y 
UNIV. ^P hit. 
JUL 19 1859 


London: 
PUBLISHED BY THE PROPRIETORS, 


АТ 4, LUDGATE HILL, Е.С. 


| 
| 


JuLY 7, 1899 ] 


THE ELECTRICAL REVIEW —INDEX. 


INDEX. 


List of eub-headings :—CaBLes, CENTRAL Stations, City Notes, Coxrnacrs OPEN AND CLo&ED, CORRESPONDENCE, ELECTRICAL, ELECTRICITY, 
ELECTRIC LioHT, LEGAL, NRW COMPANIES, OBITUARY, OFFICIAL RETURNS, PERSONAL, RaiLWAYS, REVIEWS, 
SOCIETIES AND INATITUTIONS, TELEGRAPH, TELEPHONE, TRACTION AND TRAMWAYS. 


— ee ee 


A OBEN P. lytechnic, The electro-metal- 
lorgical laboratory at, 220 
A B O arc lamp, The, 198 
Abrorption an cable speeds, 956 
Acceleration, 219 
Accessories of electric traction, Indispensabl», 
by H. E. P. Cottrell, 667, 711, 755, 
843, 923, 1051 
Accident, Barking boiler; 34, 98, 105 
m Electric tramcar, 596 
i Fatal, at Southampton, 171 
n on the City апа South London 
Railway, 906 
Accidents, 307 
й st ens gas, by J. B. C. Kershaw, 
0 


Е in 1897, French boiler, 359 
Aeccumu'ator as incubator, The, 948 


16 Chemical theory of the, 692 
" The Crowdus, 750 
н Pesoetto, Farther notes оп 
the, 916 
" The Pulvis, 115 
Б The Victoria, 384, 425, 470, 
611, 706 


Accumulators for road traction, International 
competitive trials of, 6 
= for electric automobiles of 
the Sccicté Anonyme pour 
le travail Electrique des 
Métaux, 272 
Acetylene gas 5 by J. B. О. Kershaw, 


gas exhibition, 343 

Across the border, 385, 411, 931 

Action of magnetised ‘electrodes upon elec- 
trical disc‘ arge phenomena in rare- 
fied gases (preliminary note), The, 
by O. E В Phillip», 313 

Advance of science, Tho, 559 

Advantages and disadvantages of the ekc- 

trical profession, 50 


of competition in  eleotric 
sapply, 21 
Affairs of Easton, Anderson & Goolden, 
Limited, 502 


Alexandra Palace Exhibition, 1899, 59 

Alkali chlorides, Some recent researches on 
the electrolysis of, 907 

Alloys, Metals and, 59 

Alternate and direct current distribution, by 
H. H. Williams, 701, £32 

Alternating current arc lamp, 413 

arc lighting at Eerl's 

Court Exhibition, 8C0 

arc, The, 426 

motors, Single-phase, 934 

motors, Speed variation 


n 99 
of, by W. G. Rhodes, 
107 
" currents, The transformation 
from tri phase to mono- 
phase, 76 


" currente, The progress of, 578 
" motors, The coet of supply to 
single-phase, 587 
stations and power supply, 149 
Alternators, Commutated current waves of, 


Aluminium, Oonductivity of, by Е. F. 
Nort 


„ for electrical conductors, 280 
" for swi'ch work, bus bars, &с, 
by E. К. Scott, 878, 956 
manufacture at Niagara, 989 


Amalgamation of German electrical interests, 


America and Germany as competitors, 190 
E oe makers amalgamate, 


n boilers, 190 
n iria works, by O. E. Dunlap, 


T competition, 2 

n Engineers and, 134 

n contemporaries, Our, 427 

" elcctrical exhibita, The Paris 
1900 exhibition and, 906 

" inventor and London develop- 
ments, The, 779 

" locomotives, More orders for, 653 


American machine tools, 70 
li Mechanicals, 735 
» motora in this country, 868 
i technical education, 270 
i „  Institate, 19 
is trast movement and British 
manufacturer, The, 953 
trusts, 867 
A mort! А mort! ! 778 
Andreoli, E , Experiments on the sterilisation 
of water by ozone, 749 
» on ozone and fogged p'oto- 
graphic plates, 326 
Anglo-dallic warfare and the OCabliste 
Anglais," 665 
Annual dinner, 161, 203 
Anti-coherer, Neugschwender's, 867 
Application of electric traction to suburban 
and metropolitan railways, by 
P. Dawson, 528, 571, 612 


Р of the electric motor to war- 
ships, 166, 224 
Applications for electric lighting provisional 
orders, 68 
a of electric power to pumping, 
315 


Appointments, 23, 97, 135, 252, 427, 472, 561, 
606, 653, 692, 948, 989, 1033, 
1076 
- vacant, 19, 59, 97, 135, 176, 
211, 252, 344, 385, 427, 561, 
606, 693, 737, 781, 826, 904, 
905, 948, 1033, 1075 
Appropriation of profits and repayment of 
loans, 971 
"i 5 „ aid repayment of 
loans, by Bailie 
Maclay, 396, 1041 
Aqueous sclations, Electrolytic decompo- 
sition of, 12, 113 
Are and incandescent lamps, The, v. Nernst 
lamp, by J. T. Hall, 400, 447 
» lamp, Alternating current, 413 
- » carbone, Testing, 412 
is » The A B C, 198 
й „ Davy improved, 414 
5 lamps, The Cotswortb, 98 
» lighting, Alternating ‘current, at Ea l' 
Odurt Exhibition, 800 
„ 8:08у of the electric, 59 
» The alternating current, 626 
»  » hissiog, 533 
W^ „ of the electric, by Mrs. 
Ayrton, 526, 567, 614, 


657 
Aress of supply, The London vestries and 
maps of, 765 
Se > balancing of, by O. W. Hil, 
4 
Aron meter, The, 502 
Article со Iadustrial Exhibition, The, 517, 


Atlantic earth пшн; by E. Raymond- 
Barker, 92 
Attitude of labour, The, 401 
Australian Electrical News, 953 
Autocare, Electricity for, 778 
Automobile trials, 736 
Automobiles of the Socic:é Auonyme pour le 
travail Electrique Me aux, Accumu- 
lators for electric, 272 
Adtomotors, Pais praises American, 22 
Ayrton, Mrs., on the Hissing of the el:ctric 
arc, Б.7, 567, 614, 657 
» Prof. W. E., on Some non-integrating 
electric metere, 997 


ALANCH of trade bogey, The, 155 
Balancing о ишаны, The, by О. W. Hill, 
1 


- Ше distribution of current in 
multiple-wound armatures, 1Ё0 
Balfour, Mr., on Technical education, 615 
Ballot's рее» propeller and shaft ccupling, 
4 


Bankruptcy proccedinge, 50, 83, 161, 203, 241, 
280, 332, 459, 502, 549, 636, 679, 722, 
765, 854, 891, 992, 974, 1019, 1062 


Barcelona electric tramways, 287 
Barking boiler accident, 84, 96, 105, 111, 230, 
383 


„ electricity works, 899 
Barnet automatic telephone meter, 593 
Bastian electricity meters, 854 
Batteries, Oarbon consuming, 396 
11 ani electric moto-vehicles, Mr. C. 
E. Woods on Storage, 170 
i) Blectrodes for secondary, 692 
i Pescetto storsge, 625, 671 
ái Storage, for electric rail way power 
stations, 747 
Storage: improvements during the 
last half decade, 404 
Battorsea, charge of breaking up roads at, 306 
Battery cost calcu'ator, 502 
» The Hellesen dry, 44 
» Anew primary, 514 
» Roberts primary, 862 
“ Beacon resistance material, 366, 414 
Becquerel ате and two new elements, The, 


170 
Bedford electric lighting plant, 395 
Bees pocket voltmeter, The, 762 
Bahr's lightning express railway, 56, 96, 371 
Belgian chemical conc3rn, 624 
Belliss engines, 203 
Bill, The County of L-ndon and Brush Com- 
pany's trunk mains, 315 
Bills in Parliament, 459, 504 
„ Private, 192 
» The rejected power, 473 
Birds of prey, Brash discharges, and other 
things, 660 
Birthday honours, The, 947 
Blackburn Corporation tram ways, 465 
Blast furnace gas, The utilisation of, 270 
Blcck signalling, Automatic, 653 
" Single line, 873 
Blondel, M. A., Papers by, 226 
Blondel's coherer, 692 
i oscillographs, 969 
Blundering somewhere, 472 
Boiler accidents in 1897, French, 359 
" m at Barking, 34, 96, 105, 111, 
0 


» explosions, 23, 189 

» E of 1898, 132 

» inspection, Compulsory, 560 

„ testing, Locomotive, 693 

„ The Niclansse water-tube, 659 

„ — Water-tub», 71 

" T The fortunes of a, 35 

ii The Okes-Serve, 393, 789 

Boilers, American, 190 

„ Circulation iu steam, 315 

„ Flat surfaces in steam, 490 

» Installation of steam, 973, 1010, 1056 

„  Scond-hand, 221 

„ The strength of, 617 

» The Terrible's, 573 

Water-tubs for the Navy, 890 

Bolton Electricity Works, Progress of the, 295 

„ lamp, The, 856 
Boston tramway power house, Tests of а, 490 
Brakes for tramways, Electric, 301 
ream up roads at Battersea, Charge of, 


Bright, a on Wireless tel:graphy in 1849, 
14 


Brighton Electricity Works, The develop- 
ment of, 513, 553 
Bristol Convention of the Municipal Elec- 
trical Association, 990 
„ Gas = oompany and Electrical Sapply, 


British Association meeting, The, 903 
„ Electric Traction Company, The 
| schemes of the, 355 
„ Electric Traction Company, Work 
of the, 482 
» Insulated Wire Company's staff 
dinner, 385 
„ manufacturer, The American Trust 
movement and the, 953 
Brixton electric lighting works, 169 
Broadway cable line, , Equipment of the, with 
electricity, 127 
Brown, J , on Some experiments bearing on 
the theory of voltaic action, 436 


H 


ii | THE ELECTRICAL REVIEW—INDEX. 


[JULY 7, 1899. 


Browne, F. B., on Recent 1 on in rela- 
tion to the supply of electricity for 
light and power, 3, 38 
Brush discharges, Birds of prey, and other 
things, 660 
Brushes, On a direct current dynamo without, 
. by A. Campbell, 581 
Brussels, 1899, Electrical Exhibition at, 394, 
604, 919, 1003 
Boffalo electric light and power plant, by 
| Orrin E. Dunlap, 88 : 
is and Niagara Falls, 1028 
„ and Niagara Falls electric railroade, 
516, 906 
„ railways, Niagara power for, by 


. E. , 773 
Building Trades Exhibition, The, 459, 744 
Buoys, Electric gong, 231 
Bus bars, &c., Aluminium for switch work, 
by E. K. Scott, 878, 956 


ABLE8— 


Absorption and cable speeds, 956 
All-British cable scheme, 602, 689, 777 
Alternative cable routes, 94, 126 
Atlantic cable, viá the Azores, The, 650 
American Pacific cable, The, 248, 303, 336 
Australian service, The, 57 
British Pacific cable, The, 728 
Oable capacities, 709 

» companies’ dinner, 23 

» line, Equipment of the Broadway, 

with electricity, 127 
Cape Town submarine cables, 781 
Cutting the Manila cable, 209 
Fall in cable shares, 690 
French 728 English trans-Atlanti: cables, 
8 


German-American cable, 690, 771, 822 
$i cable enterprise, 209 
station, 944 
» н » in Africa, 557 
$i „ to the States, A, 126 
‘a submarine cable, 209 
Е trans-Atlantic, 1030, 1074 
Hooker, United States cable ship, 776 
Hawaiian cable, 174, 373 
Im cable service, 28 
In Cable rates to, 602, 944 
Inter-Philippines cable, 303 
Interruption of cables to the Cape, 987 
Laying under difficulties, 897 
submarine, Capacity measurements 
of, by J. Elton Young, 748, 787, 836 
Manila and Iloilo, 463 
Misleading information, 1073 
onarch , The, 897 
tauk fire detective, 934 | 
National Company's Bill, The, 303 
New German trans-Atlantic, 734 
» Mediterranean cable, 18 
" 1 cable in Japanese waters, 


Pacific cable, 18, 57, 248, 373, 602, 650,771, 
822, 864, 944, 987, 1030, 1076 
„ Cable Committee, Report of the, 
954, 967, 1013, 1053 
Paper cables, as used in telephony, &c , by 
“E, J. J.,“ 535 
Persian Gulf cables, The, 690 
German-American cable, 304 
ана the German cable scheme, 
3 


Reduction of cable rates to India, 944 
Scottish Islands cables, 987 
шаров and Hong Kong, Cables between, 
71 
Soun in the Pacific Ocean, 464 
South African cable, 987 | 
Sabmarine cable concession, 175 
Claim for damage to a, 
1073 
i cables in war time, 402 
Ке „ to the Netherlands, 772 
Sabsidised and State-owned cables, 373 
вв. John Pender, 464 
Telegraphic cable communication, 603 
Traffic with Japan, 463 
Trans-Atlantic cables, 18 
and wireless tele- 
graphy, 652 

U.B. and cables to the Philippines, 249 

„„ Government cable steamer for the 

Philippines, 175 

West India, 507 


" Cabliste Anglais,” Anglo-Gallic warfare and 
the, 665 

Cabs, Electrical, 867 

Calcium carbide regulations, 60 

Caldwell interrupters, Some experiments 
with the, by О. T. Child, 874 

Oallendar and Griffith's resistance bridge, 
441 


n” 9 


Callendar’s electrical recording apparatus, 


582 
Calorific power of weathered coals, 23 
Campbell, A., on A direct current dynamo 
without brushes, 581 
Oanterbury Corporation electricity works, 
375, 426 
Capacities, Cable, 709 
- Engine and dynamo, 573 
Capacity measurements of long submarine 
cables, by J. Elton Young, 743, 
787, 836 
fe measurements of submarine cables 
in connection with the K R law 
for speed of signalling, 848 
T of long submarine cables, 788 
Carbide of silicon lamp, A, 361 
„ works, American, by O. E. Dunlap, 
808 
Carbon consuming batteries, 396 
» Electrical energy produced directly 
from, by Dr. D. Tommasi, 793 
» makers amalgamate, American arc, 
305 
Car contract, The Liverpool, 789 
» equipment, Inspection of electrical, 616 
„ Wheels, Cushioned, 861 
Carlin tube, The, 344 
Castner-Kellner alkali works at Weston 
Point, by J. B. C. Kershaw, 509 
Cast weld rail joint, The, 412 
Cathode rays, Oa the luminosity of the rare 
earths when heated “in 
vacuo” by means of, by 
A. A. Campbell Swinton, 915 
On the reflection of, by A. A. C. 
Swinton, 314 
Cathodes during electrolysis, The disinte- 
gration of metallic, 867 
Cells, The percentage of certain, 412 
Central Electric Supply Company Bill, 1090 
» lighting installations, A German view 
of municipal v. private ownership 
of, 693 


CENTRAL STATIONS — 

Barking Electricity Works, 899 

Bootle, 685 

Canterbury Corporation Electricity Works, 
375, 426 

City of London Electric Lighting Com- 
pany's, 337, 382, 421 

Electric vehicles and their relation to, 321 

Hammersmith, 639 

High Wycombsa electric lighting, 448 

Leitb, The electric lighting of, 597 

Modern electric, 5 

Newington Vestry, 1025 

Practice in Great Britain, 797 

Waterloo and City Btations, 980 

Watford, 982 


Oharge against a consulting engineer, The, 
693, 703, 763, 1075 
» Of alleged perjury, The, 203 
з ji M up roads at Batterses, 


„ — » fraud, 891 

Oharges, 813, 891 

Oharging for electricity in America, Methods 
с by R. 8. e and J. S. Codman, 
1 

Chatham dockyard electrical school, 98 

„ electrical school, 366 

Oheltenham mains, Miscellaneous notes on 
the, by H. Kilgour, 835, 876 

Chemical theory of the lead accumulator, 692 

Chemistry, The electric current in, 670, 714 

Child, C. T., on Some experiments with the 
Caldwell interrupters, 874 

Childe, Н. 8., on Comparative advantages of 
electricity, steam and compressed 
air for mining purpcses, 1014 

Chimney, A large, 904 

Chlorates by electrolysis, The production оў, 
951 


Circalation in steam boilers, 315 
City and Guilds of London Institute, 23, 
176, 989 
„ Company's pressure, The, 31 
„ of London Electric Lighting C. mpany's 
Works, 337, 382, 421 


City Norzs— 

Allgemeine Elektricitiits Aktien Geselle- 
schaft, 564 

Amazon, Telegraph Company, 178 

Anglo-American Telegraph Oompany, 138, 
179, 214, 467 

Aron Electricity Meter, Ltd., 467 

Automatic Telephone Company, 180, 608, 
869 

Batch of German Company Reports, A, 


563 
Birmingham Electric Supply Company, 
870, 950 


Crry Norres—continued. 
Blackburn, Starling & Co., 608 
Blackpool and Fleetwood Tramroad Com- 
pany, 256 
Bournemouth and District Electricity Sup- 
ply Company, 432 
ii and Poole Electricity Sup- 
ply Company, 390, 431 
Br.zilian Submarine Telegraph Company, 
348, 739, 782, 950 
British Columbia Electric Railway Com- 
ny, 740, 992, 1036 
- Electric Traction Company, 100, 
431, 473 
h Electric Works Company, 694 
" Insulated Wire Company, 100, 389, 
432, 813 
Brcckie-Pell Arc Lamp Company, 737, 739, 


783 
Brush Electrical Engineering Company, 
216, 348 
Buenos Ayresand Belgrano Tramways, 430 
Senge ere Supply Company, 739, 
8 
Callender's Cable and Construction Com- 
у, 950, 1036, 1078 
аш Electric Supply Company, 215, 
10 
Oape Electric Tramways, Limited, 1080, 
Castner-Kellner Alkalt Company, 909 
Central London Railway Company, 216, 
256, 307 
Oharing Cross and Strand Electricity Sup- 
ply Company, 24, 180, 308, 348 
Ccatham, Rochester and District Electric 
Lighting Company, 696 
Chelsea Electricity Sapply Compsny, 386 
Chloride Electrical Storage Syndicate, 564 
City and South London Rsilway Company, 
100, 137, 177, 432, 739 
» of London Electric Lighting Company, 
216, 310, 388 
Clontarf and Hill of Howth Tramroad 
Company, 910 
Commercial Cable Company, 520, 950 
Consolidated Telepbone Construction and 
Manufacturing Company, 695 
County of London and Brush Provincial 
Electric Lighting Company, 180, 
432, 519 
Coventry Electric Tramways Company, 255 
Crompton & Co., 24 
Cuba Sabmarine Telegraph Company, 608, 
653, 738 
Davis & Timmins, Limited, 1036 
Direct Spanish Telegraph Company, 348, 
430, 474 
» United States Cable Company, 60, 
137, 178, 520 
Dover Electricity Supply Company, 431, 
519 


Eastern Юхёепғіоп Australasia, &c., Tele- 
graph Company, 100, 138, 216, 476, 
608, 695, 1036 
Edison & Swan United Electric Light 
Company, 256 
Electric Construction Compauy, 60, 100, 
1080 
js Exploitation Company, 933 
з and General Investment Company, 
950, 991, 1079 
Electrical Copper Company, 24 
Elektrische Licht п. Kraft-Anlagen A. 
Gesellschaft, 563 
Elmores, 740 
» German and Austro-Hungarian 
Metal Company, 607 
Ernest F. Moy, Limited, 607 
E vered & Co., 476 
Exploration Company, The, 520 
German company reporte, A batch of, 563 
Giffre Electro-Chemical and Power Com- 
ny, 828 
Globe Telegraph and Trust Company, 180 
Glover, W. T., & Co, 216, 782 
Great Northern and City Railway Com- 
pany, 180, 216 
‘i к Telegraph Co., 654, 783 
Guildford Electricity Company, 608, 654 
Hampstead Electric Supply Company, 100 
Harrow Electric Light and Power Co., 908 
Hastings and St. Leonards Electric Light 
Company, 100 
Henley (W. IT.), Telegraph Works Com- 
pany, 216, 309, 345 
Hiram 8. Maxim Electrical Corporation, 
475 
House-to-House Electric Light Supply 
Company, 310, 389, 429 
Hove Electric Lightiag Co., 310, 346, 429 
Imperial Tramways Company, The, 347 
India Rubber, Gutta-Percha and Telegraph 
Works Company, 256, 345 
Indo-European Telegraph Company, 608, 
653, 738 
Isle of Man Tramways Company, 431 


—- — 


- -a — eee 


—————Ó — —— — == т 


JULY 7, 1899.] 


Crey Norrs — continued. 


Joel Electric Carriage-Motor and Battery 
Byndicate, 949 

Kensington and Knightsbridge Electric 
Lighting Company, 255, 347 

Liverpool Overhead Railway Company, 
138, 179, 253 

London Electric Supply Corporation, 309, 


» Omnibus Company, 99 
Metropolitan Electric Supply Company, 
348, 389, 430, 608 

Mexico Electric Tramways Oompany, 1079 
Moy, E. F., 740 
National Electric Free Wiring Co., 520, 654 

ё T Company, 138, 180, 

8 


216, 
Nernst P Electric Light Company, 390, 
1 


Newcastle and District Electric Lighting 
Company, 216 
i -upon-Tyne Electric Supply 
Company, 309, 347 
New issues, 188, 390, 476 
Traction Company, 783, 949 
Northampton Electric Light and Power 


seed ge d 254, 910 
SORE П Electrio Lighting Company, 
4 " 


6, 387 
Official announcements, re companies, 432 
Oriental Telephone and Electric Company, 
608, 653, 738 
Oxford Electric Company, 476 
Ponty pool ip dn Light and Power Com- 
4 


pany, 
Potteries Electric Traction Oo , 100 
Power Company, 520 
рсе, 432, 696, 1036, 1080 
Rand Central Electric Works, 908 
Richmond (Burrey) Electric Light and 

Power Company, 520 
5 , 476 

pton Gas and Coke Company, 432 

Royal Electric Company of Montreal, 432 
Royce, F. H., & Co., 432, 1079 


Bt. James's and Pall Mall Electric Light ' 


scarborough, 1i 138, 179, 213, 214, 637 
Electric Bapply Company, 


Sheffield Ë ено Light and Power Com- 
pany, 992 

Siemens & Haleke, 564 

Smithfield Markets Blectric Lighting Com- 


pany, 520, 869 
S»uth EC S Electric Supply Corporation, 


„ Stafford Tramways Company, 189 
Stock Exchange notices and settlements, 
69, 180, 216, 256, 310, 
948, 476, 520, 564, 608, 
696, 828, 870, 910, 992, 


1080 
Submarine Oables Trust, 695 
Telegraph Construction and Maintenance 
Company, 216, 310, 345 

j Manufacturing Oo., 870, 549, 991 
Thames Ironworks, 892 
Thomas Parker, Limited, 1079 
Suea River Plate Telephone Company, 


1080 
Waterloc and City Bailway Com 138, 
180, 216, 255 dE a 
West Coast of America Telegraph Oom- 
peny, 740, 784 
» India and "Panama Telegraph Com- 
pany, 784, 869, 909 
Western Brazilian Telegraph Company, 
739, 740, 782 
Westminster Electric Supply Corporation, 
189, 213, 254 
Willans & Robinson, 518, 562 
Windsor Electrical Installation Company, 


309, 390 

Wycombe (Borough) Electric Light and 
Power Company, 910 

Yorkshire House - to- House Electricity 
Oompany, 99, 180, 256 


City and South London Railway, Accident 


on the, 906 
„ Of London Company's dividend, Fall in 
2 


: the, 
ше on the metre, A, 172 


» Mechanical Engineers’ Societ 
ee The, 342 " 
^ x conversazione, The, 990 
bour, in municipal contracts, 445 


Clerk M Maxwell, Memorial to, 689 
Coal-catting, Electric, 892 


d "n 


machinery from the humani- 
tarian point of view, by 
ot Ke The ded a 
ent, The, 
Onus, Cafe He power weathered, 23 
Coast communication 


Coast communication and the lifeb:at ser- ` 


vice, Electric, 735 
Oocksureness, 781 
Codman, J. S., and Hale, В. S., on Methods 
of charging for electricity in 
America, 13 
Coherer, Blondel’s, 692 
Ooherers, 343, 386 
Oolombo electric tramways and electric 
lighting, The, 342 
"n telephone accident, The, 306, 402 
Combination, Thermo-electric, 905 
Combined conduit and surface contact system, 
151 
"i lighting and traction stations, 1, 
1009 


and traction works, by 
J. H. Rider, 1043, 1084 

i » plant, High-speed, 154 

›› plant at Sunderland, New, 403 

i two- and three-phase transmission, 


989 
Combines, The effect of, on the price of 
copper, 1007 
Commercial aspect of electric traction in 
Great Britain, 577 


si operation, The motor vehicle 


in, 561 
Commissions in electrical engineering, Secret, 


551 
Committed for trial, 1020 
Communication, Coast, 517 
Commutated current waves of alternators, 
072 


1 
Commutators, Note on the heating of, by 
H. W. W. Dix, 848 
Como Exhibition, The, 867 
Companionship, Ап unsolicited, 803 
Compensation, Workmen's, 551 
Competition, American, 2 
i Foreign, 251 
^ in electric supply, Advantages 
21 


» in machinery, Foreign, 652 
in the City, Shall there be? 412 
Competitive trials of accumulators for road 
traction, International, 6 
Competitors, America and Germany ав, 190 
3 air, 786 
mpulsory boiler inspection, 560 
Con enser plant, Ooolíng tower and, 397 
Conductivity of aluminium, by E. F. North- 
rup, 43 
Conduit system, Electric, 300 
Conference, Engineering, 964 
Consular reports, 242 
Consulting engineer, Charge against a, 693, 
703, 763, 1075 
" engineers, 914 
Professors as, 490 
Consumption on electrical tramways, Energy, 


233 
Contact, Molecular, 264 
Continuous current transformers, High speed, 
105 


ОомтваАстз — 

Aberdeen, 341, 374, 420, 464, 507, 604, 691, 
734,777 

Accrington, 383 

Ambleside, 374, 420, 464 

Austria, 558, 603, 651 

Bangor, 691 

Barking Town, 374, 425, 464 

Barnsley, 988 

Barrow-in-Furness, 18, 57, 95, 988, 1031 

Barton-upon-Irwell, 823, 864, 898 

Battersea, 603, 651, 691, 734, 772, 823, 864, 
898, 1074 

Beckenham, 865 

Belfast, 57, 95, 126, 175, 210, 249, 304, 341, 
2 425, 464, b07, 558, 603, 651, 734, 

4 

Belgium, 57, 95 

Bexley (Kent), 772, 823, 864 

Birkenhead, 734, 772, 824, 864, 898, 945 

Blackheath, 507 

Blackpool, 734, 772, 824, 898, 045, 988, 

Bradford, 95, 126, 507, 558 

Brighton, 176, 304, 341, 691, 772, 777, 824, 
864, 946 

Bristol, 19, 507, 558 

Burnley, 19, 425 

Burton-on-Trent, 651, 824 

Bury, 249, 304, 341, 374, 425 

Buxton, 95, 126, 175, 304 

Oanary Islands, 898, 945, 988, 1031, 1074 

. 210, 249, 305, 341, 374, 604, 
98 


Chatham, 734 

Chester, 691 

Christiania, 19, 57, 95, 131, 175, 210, 249, 
804, 824 

Olyde, 425 

Crewe, 734, 772, 824, 864 


THE ELECTRICAL REVIEW—INDEX. — —— di 


CONTRACTS — continued. 


Derby, 383, 425, 464, 691, 734, 734, 777, 
824 


Diaa. 175, 383, 425, 464, 691, 898 

Dublin, 249, 304, 603, 1074 

Dudley, 558, 824, 864, 898, 945, 988 

Dundee, 304, 341, 374, 604, 777 

Ealiag, 57, 95, 131, 426, 651, 691, 734, 772, 
8 


Edinburgh, 19, 131, 175, 210, 249, 304, 341, 
383, 425, 464, 507, 558, 603, 651, 691, 
734, 772, 824, 1074 
Enniskillen, 779, 824 
Epsom, 558, 603, 651, 691, 734 
Fareham (Hants), 210 
Fleetwood, 691, 734, 772 
France, 175, 210, 249, 304, 341, 374, 507, 
651, 691, 734, 772, 824, 866, 898, 
945, 988 
Germany, 470, 988, 1031, 1074 
Gillingham, 425, 558 
Glasgow, 19, 57, 95, 131, 175, 210, 249, 365, 
311, 374, 384, 651, 691, 736, 772, 
1032, 1074 
Gloucester, 175, 210, 249, 604, 651, 865, 


Govan, 19, 58, 95 

Greenock, 249, 304, 341, 374, 470 E 
Hackney, 734, 772. 824, 865, 898, 945 
Halifax, 58, 95, 772, 824, 865, 898, 945, 


1074 

кашы ш 304, 341, 374, 604, 1032, 
1074 

Hampstead, 558, 603, 651, 691, 734, 772, 
898, 988, 1075 


Hereford, 210, 604, 946 
Huddersfield, 249, 304, 341, 898, 946 
Hull, 131, 175, 735, 988, 1032 
Islington, 210, 249, 341, 384, 772, 824, 865, 
Italy, 181, 175, 210, 304, 949 
Kertch, 772, 824, 865 
King’s Lynn, 305, 691, 734, 772 
Kingeton -u pon- Hull, 558, 603, 651 
"Thames, 175, 210 
Leeds, 19, 58, 95, 507, 558 
Leigh, 210 
Lewes, 249, 304, 341, 374, 425, 464 
Leyton, 384 
Lincoln, 58 
Liverpool, 341, 384, 735, 903 
London, 19, 58, 95, 131, 176, 249, 304, 305, 
341, 374, 384, 470, 603, 651, 691, 
734, 898, 946, 988, 1032, 1075 
i County Council, 470 
Londonderry, 249 
Lowestoft, 19, 58, 95, 131, 175, 384 
Manchester, 410, 249, 865, 898, 903, 946 
Mersey, 1075 _ * 
Middlesbrongh, 210, 508 
Morecambe, 95, 425, 464, 1032, 1074 
Morley, 651 
Moscow, 425 
Nelson, 175, c 1032, 1074 
Newington, 82 
Norway, 175, 210 
Oystermonth, 175, 210, 249, 304 
Pembroke, 988, 1032, 1074 
Pernambuco, 249, 304, 341, 374 
Peterborough, 464, 507, 558, 603, 946 
Plymouth, 426 
Poplar, 304, 341, 383, 425, 464, 507, 558, 
603, 651, 824 
Rathmines and Rathgar, 988, 1082, 1074 
Redditch, 249, 304, 464 
Rei , 558, 603, 651, 691, 946 
Roc dale, 507, 558 
Rothsay, 383, 425, 464, 651 
Roumania, 19, 58, 1075 
Salford, 1032, 1074 
St. Helens (Lancs. , 558, 603 
Bt. Pancras, 651, 691, 734, 772, 824 
nixa аш. 249, 304, 777, 824, 865, 898, 


Bhoreditch, 249, 304, 384, 558, 651 

Bouthampton, 19, 58, 131, 175, 210, 341, 
651, 691, 772, 824, 865, 898, 988 
1032, 1074 

Bouthend-on-Ses, 341, 383, 425, 464, 507 

Southport, 734, 772 

South Shields, 603, £65, 1074 

Spain, S04, 341, 389, 425, 464, 507, 558, 
604, 824, 865, 898, 946, 988, 1032 

Stirling, 58, 95, 131 

Stockport, 304, 341, 388, 425, 558, 604, 651 

Sunderland, 58, 95, 131, 383, 425, 464, 604, 


Sutton and Howth (Ireland), 464, 507, 558, 


Teneriffe, 734, 772, 824, 865, 898, 946 

Tunbridge Wells, 19 

Tynemouth, 425, 464, 507 

Wallasey, 1032, 1074 

Warrington, 1032, 1074 

West Africa, 734, 777, 824, 865, 898, 946, 
988, 1032, 1074 


— . ———.—.————— 


1o THE ELECTRICAL REVIEW—INDEX. 


[JuLY 7, 1899. 


CorTRacts—continued. 
West Ham, 507, 558, 604, 651, 824 
» S (Hartlepool, 131, 175, 210, 426, 470, 
507, 508, 558, 604 
Whitechapel, 95, 131, 175 
Wolverbampton, 341, 988 
York, 865, 898 


Conversazione, Royal Society, 758 
Cooling tower and condenser plant, 397 
Oopper, 83, 680, 989 
„ combine, Reported, 22 
» combines, The effect of, on the price, 
1007 
T oom paupe new, 52 
» conductors, Raising debentures op, 22 
» market, The, 60, 212, 605, 866, 1020 
May, 932 
p new mining companies, 


» mining developments, New, 343 
„ wires, temperature coefficient of the 
resistance of, 531 
Copyright, Infringement of, 426 
us w, 866 | 
Cord communication in trains, 133 


OoRRESPONDENOER— 
A B О arc lamp, by L. C. Н. Mensing, 363 
Absolute block system of signalling on 
railways, by Christopher 
J. Little, 408, 589 
system of signalling on 
railways, by C. E. Btret- 
ton, 543 
Ambleside tenders, by A Contractor," 549 
by J. B. Raworth, 590 
by “One who is anxious 
to secure the order,” 591 
" „ by "X-Becundus," 634 
Automatic boiler feeding, by G. and J. 
Weir, Limited, 46 
Balancing of armatures," by O. Turnbull, 
59 
Block signalling, by W. Langdon, 362 
for single line railways, 
by F. Hollins, 889 
Brighton breakdown, Ге, by W. О. Tapper, 
11 


Bristol switchboard specification, by 
“ Engineer and Ratepayer,” 678 
Candle-power and efficiency of incandescent 
bodies, by C. J. Robertson, 410 
Oapacity measurement of long submarine 
cables, by W. J. Murphy, 889, 1019 
Central station voltmeters, 201 B. Nixon, 
by J. Ferguson, 
326 


Combined lighting and traction stations, 
by David Stevenson, 82 

Correction, by Witting Bros., 972 

Oost of supply to single-phase motors, by 
A. spes oy 

Cowper-Coles electrolytic cyclic process, 

by W. Gibbings, 10 

i electrolytic cyclic process, 


by F.,“ 47 

"S electrolytic cyclic process, 
by 8. Cowper-Coles, 82, 
291, 240 

rr electrolytic cyclic ргссеве, 


by D. Tommasi, 156, 240 
" Oyclist” and “ Pertinax," by ү Andreoli, 
| 0 


by B. O. Cowper- 
Coles, 158 
Deposition of oopper, by W. Gibbings, 11 
n й by J. Btevens, 4 
Dow compound engine, The, by Josiah 
Dow, 156 
Dry core cable, by ''Telephone Cable 
Engineer," 633 
Dublin electrical contraciors, by J. W. 
Boucher, 202 | 
Казу method of writing articles, An, by 
" Pertinax,” 82 
Elevator accidents, by D. Stevenson, 47 
Electric cars, by A. J. Allen, 806 
"n gong buoys, by F. A. Hamilton, 
410 


" piping, by F. Bathurst, 1060 
J. G. Barchell, 721 


» » » А. B, Butt, 633 

” " „ G. A. Clark, 761 

„ i » Troup, Curtis & Co., 761 
" " „ G., 972 ‚ 

„ i » B. H. Jenkinson, 889 


” " n J., 852, 931 
» О.В. Nixon, 761 
н n " А. Schwarts, 677 x 
" " » L. M. Waterhouse, 677 
Electrical energy produced directly from 
carbon, by W. R. Cooper, 853 
T fittings censorship, by English 
Manufacturers, 240 


CoRRESPONDENCE—continucd. 


Electrical fittings censorship, by C. H. 
Wordingham, 327 
й fittings censorship, by О. A. 
Clarke, 157, 274 
a motor carriages, by C. Opper- 
mann, 633 
Experiments with the Caldwell interrupter, 
by A. G. Cooke, 888 
Formers for Eickemeyer coils, by J. W. 
Holt, 1069 
Heating lampe, by Leslie Miller, 202 
High-voltage circuite, by E. Bennett Viles, 
409 


by F. G. Mahon, 454 
i i by J. E. Ritter, 549 
Hint to Oxford, A, by H. J. St. Benno 
Cunliffe, 722 
Homopolar dynamos, by C. Turnbull, 633 
Imperial cable scheme, by G. H. Smith, 48 
Improved Nernst lamp, by P. H. Oppen- 
heimer, 634 
cum estimat3s, by Subscriber, 
8 
Institution ethics, The, by “ X," 409 
Interior conduit wiring, by W. H. Isher- 
wood, 719 
Kilduchevsky Mega telephone transmitter, 
by A. R. Bennett, 
277, 328 
telephone transmitter, 
The, by Paul Kildu- 
cheveky, 327, 408 
К R law, by W. Moon, 502 
Lancashire Electric Power Association, by 
T. Winstanley, 47 
Last word on cyclic electrolysis of ores, &c., 
А, by E. Andreoli, 202 
London County Council — Victoria Em- 
bankment electric lighting, by 
“S.” 120 
Measurements of alternating currents, by 
J. Ferguson, 1060 
Municipal enterprise, by “J. R. P.," 158 
ii works committees, A word to, 
by J. W. B:auchamp, 591 
Nernst Lamp, The, by F. Fanta, 328 
The, by J. Wbitcher, 240 
The other side of, by Pes- 
pimist," 277 
Nernsb's lccture, by Observer," 853 
Niclausse boiler, by M. Robinson, 677 
Notes on the recovery and refining of 
nicke], by 8. Cowper-Coles, 48 
„ on three-phase and tramway work, 
by Val. A. Fynn, 119 
3 by "M. J. O,“ 119 
i | by W. Elsdon-Dew, 454 
Okes-Berve boiler, by J. C. R. Okes, 806 
Oa wireless (?) telegraphy, by E. Bennett 
Viles, 548 
Paper telephone cables, by A. Oburchill, 
589 


” n 


39, n 
97 » 


cables, by O'Gorman and 
Coszens- Hardy, 590 
5 " cables, by E. J. J.,“ 678 
Postal Telegraphiste, The, by J. G. Pur- 
409 


cell, 
ae ^ battery charging, by "E. A. O.,“ 


Proposed wireless telegraph and electrical 
traction systems, Geo. H. Smitb, 
20 


1 
Queensland telephone service, by John 
Hesketh, 362 
Railway block signalling, by J. Pigg, 275, 
409 


by F. W. Cooke, 
50 


» 9 » 


1 
Recovery and refining of nickel, On the, 
by “ Pertinax," 10 
Repeater for telephones, New, by James 
Asher, 455 
Rotating cathodes, by D. Tommasi, 202 
Shocks, by J. E. Ritter, 10 
by G. M. Harriss, 47 
from motors, by David Stevenson, 
328 
Shoreditch dust destructor, The, by John 
S. Raworth, 2 
Signalling on single line railways, by F. 
ыш Hollins, 677 d 
15 by The Writer of the Article,“ 
2 


721 
Single line block signalling, by Mackenzie 
and Holland, 931 
Six wheels for electric carriages, by A. J. 
Allen, 588 
Slater Lewis v. The Scientific Publishing 
Company and John Hey- 
wood, by J. S. Lewis, 455 
10 „ by F. G. Burton, 501 
Sparking at commutators, dy R. Percy 
Lovell, 82 
Suggestion, A, by A. B. Viles, 591 
Bynchronisers, by J. C. Lucas, 454 


COBBESPONDENCE—continued. 
a оеша, by “T. H. M.,“ 
1 


Telegraphists and Mr. Hanbury, The, by 
B. W. Belderson, 327 

Telephone cables, by O'Gorman and 
Coz:ns-Hardy, 854 

Temperature correction tables, by R. 
Appleyard, 588 

Tendering becomiog a farce? Is, by T. 
Scott-Anderzon, 363 

Three-phase currents from direct-current 
generators, by J.,“ 591 

Trade in the Soudan, by B. T. King, 548 

Trolley pole ropes, by Pro bono publico," 
11 


'Two-phase motors, by E. O. Wilson, 720 

Victoria accumulator, by the Eclipse Brass 
and Copper Company, “ A. 8.,” 760, 
853 


Webnelt electrolytic current interruptor, 
by J. Strachan, 501 
by 2 . Coates, 455 
1 by A. A. C. Swinton, 277 
ҮР by E. Bennett Viles, 454 
$i by Alex. Hill, 455 
Wholesale and retail, by A Disgusted 
Retailer," 972 
á v. retail, by “ Manufacturer and 
Designer," 1058 | 
Wireless telegraphy, by E. Bennett Viles, 
409 


by A. C. Nash, 634 

by Hertz Wave," 
678 

in 1849, by C. E. 
8; sgnole ti, 326 


Correspondence tuition, 366 
Corundum, 134 
Cost of municipal enterprise, 229 Я 
» n Supply to single-phase alternating 
motors, The, 587 
Ootsworth arc lampe, Тре, 98 
Cottrell, Н. E. P., on Indispensable ac- 
cesso ies of electric traction, 667, 
711, 755, 843, 923, 1051 , 
Ccunty of London and Brush Company s 
trunk mains Bill, 315, 460 
Covent Garden Theatre, 242, 763 
Cowper-Coles electrolytic prccess, The, 211 
n B., on а Note on the electro- 
depcsiticn of vanadium, 264 
Cranes, and the power to be used with them, 
1008 
„ by W. Pitt, 1015 
Oreditors, To, 123, 203 
Criticism, Au engineering, 413 
Crompton, R. E., on The Institution wiring 
rulea, 185 
Crowdus accumulator, The, 750 
“ Cul-de-Bac" lampholder, The, 680 
Cuniogham, G. C., on Mechanical traction by 
electricity, 1000, 1016 
Current interruptor, An electrolytic, 235 
Carrents, Atlantic earth, by E. Raymend- 
Barker, 925 | 
Cushioned car wheels, 861 
Cycle рар, The Dynolite, 722 
track, The lighting of a, 861 


DY Н. B., on Interesting static 
motore, 586 
Daimler Motor Oompany, The, 96 : 
Damages for electric shock on Brisbane 
trams, 145 
Dangerous trades, 706 
Dangers due to electric motors, 22 
Davidson, J., on Steam engine governors 
(concluded), 30 
Davy improved arc lamp, The, 414 
Dawson, P., on Electric traction and ite 
application to suburban and metro- 
politan railways, 528, 571, 612 
Debentures on copper conductors, Raising, 22 
Declining use of rubber as an insulator, The, 
134 
Decomposition, Dr. D. Tommasi on the law 
of the proportionality of tbe 
тае of, 91 
- Electrolytic, 90 
i of aqueous solutions, E!eckro- 
- lytic, 12, 113 
De Laval steam turbine, The, 1623 4 
Delivery van and omnibus, Chas. Mildé #0 
Co.'8, 834 : t 
Depreciation of machinery and equipmen 
of atreet railways, 58 
Design of transformers, 134 
Destructor, The Horsfall, 490 
Detecting the arrival of small faults on 
board while а ship is picking UP 
cable, Methods for, 846 
Detector, An electric wave, 559 


JuLy 7, 1899.) 


THE ELECTRICAL REVIEW—INDEX. v 


Deutsche Electro-chemische Gesellschaft, 
516 
Development of Brighton electricity works, 
513, 553 


ñ Recent gas engine, 524 
Di ainution, Smoke a ꝛd its, 8&1 
Direct and alternate current distribution, 
by H. H. Williams, 701, 832 
connected sets, Standards for, 882 
carrent dynamo without brushes, Oa 
а, by А. Campbell, 581 
Disadvanteges of the electrical profession, 
Tue advantages and, 508 
Discharge pbenomena in rarefied gases (pre- 
liminary note), Tbe action of nag- 
netised electrodes upon electrical, by 
O. E. S Phillips, 313 
Disintegration of metallic cathodes during 
electrolysis, 867 
Disputes, Trade, 471 
Dissolutions of par-nerships, 14, 50, 122, 
161, 208, 242, 280, 367, 416, 459, 502, 
549, 593, 636, 679, 722, 765, 813, 
852, 891, 932, 975, 1020, 1062 
Distribution and transmission of electricity 
from a distance, Economical, 
1* by Н. F. Parshall, 1014 
á " board, New, 415 
Direot and alternate current, by 
H. H. Williams, 701, 832 
a of electricity, 1008 
by C. D. Taite, 
1042 


» n 
Divídend, 50 
earning prospecte of street railway 

companies, T'he, 616 
Dix, Н. W. W., on Note on the heating of 
commutators, 848 
Dowsing luminous eleotric radiator, 161 
Draught, Mechanical, 516 
Drury Lane Theatre, Electric elevators at, 
16 


5 

Dry battery, The Hellesen, 44 

Danlap, O. E., on Niagara Power for Baffalo 
railways, 773 

O. B., Buffalo electric light and 
power plant, 88 

O. B., on American carbide works, 
808 


Duplex dynamo, 779 
Prac sa apt, Мт 
0 en 
„ driving, The use of gas engines for, 
145 
„ duplex, 779 
„ to turbine rating, The ratio of, 20 
» without brushes, On a direct current, 
by A. Campbell, 581 
Dynamos for electrolytic work, 412 
» Multiple circuit, 585 


Dynolite cyole lamp, 723 


E”? experiments in wireless tele- 
graphy, 905 

Earth currente, 653 

Atlantic, ads E. Raymond- 


Ar 6 
Modified bridge method of 
measuring reeistanca con- 
taining, 316 
» resistance, 74 
Eston, sees Goolden, The affairs of, 


Economy, Gas 
of 


ji of superheat, 115 
» test of a feed pump, 146 
Ediewan enclosed motor, 550 
‘i fittings, 69 
- ratchet switch, 203 
Education of English workmen, 606 
- Technical, 105 
8 American technical, 270 
Efficiencies, Electric pump, 204 
Efficiency curve of a gdon-Davies motor, 


906 
Egypt, Kopi electrical development in, 


Electrical Cab Company pays oompensation 
The, 122 E di ' 


Advertising sign, An, 414 
Arc, Hissing of Ha by Mrs. Ayrton, 526, 


„ Study of the, 59 
n of New South Wales, 98 
Automobiles for the Société Anonyme pour 
la travail Electrique des Métaux, 
Accumulators for, 272 
Brakes for tramways, 901 
ms, 252 


Oab, The Krieger, 95 


ELTCTRIC AL continued. 


Cabs, 867, 903 
» in London, 471 
» in Paris, 559 
Oallendar’s recording apparatus, 582 
Car equipment, Inspection of, 616 
Clock > Liverpool Street sta'ion, Large, 
24 


Clocks, 15, 162, 203, 242 . 
Coast communication and the Lifeboat 
service, 735 
Conduit system, 300 
Congress at Vienna, 901 
Contractors, English, Mr. Preece on, 177 
Crane, 280 
Ourrent ia chemistry, The, 670, 714 
Detonator fuses, The explosion of, 19 
Development in Egypt, English, 427 
Driving at Cardiff, 14 
Eddy currents, 781 
Effects in a storm, 20 
Elevators at Drury Line Theatre, 165 
Energy produced directly from carbon, by 
Dr. D. Tommasi, 793 
Engineering in Austria, 281 
» in Italy, 50 
"n in 1898, Physics and, 144 
á on the North Coast, 162 
й Btudents on tour, 748 
Engineers at Cape Town, 948 
in В.Е. volunteers, 136, 826, 868 
" The, 44 
English plant for Rassia, 51 
Exhibition at Brussels, 1899, 394 
Experimente in France, 427 
Fire engine, An, 736 
Fsh, 515 
F'rench locomotive, Another, 559 
Gong buoys, 231 
House-wiring regulations, 116 
Illumination, 813 
Industry, A problem for the, 2 
Launch for the German Emperor, 692 
Launches, 280, 854, 891, 907 
Lifts at the New Brighton Tower, 302 
Lighthouse, 990 | 
Locomotives, 791, 801, 916 
ù Order for, 176 
i and tramcars in Italy, 727 
Lounge experience, An, 560 
Machinery from Americ., Freight on, 989 
Meters, Some non-integrating, by Prof. 
W. E. Ayrton, 997 
Mining, 162 
Motor, Application of the, to warships, 
66, 224 
» Carriage, Joel, 543 
» Gust cart, 736 
„ vehicles, Mr. C. E. Woods, on 
| Storage batteries and, 170 
Motors, Dangers due to, 22 
„ in A printing offi:e, 516 
Municipal trading, 1010 
New works, 503 
News from the River Plate, 122 
Omnibus in Berlin, 867 
Orders for Japan, 826 
Organ, 114 
Oscillations, 359 
Piping, 495, 538, 599, 826 
Plant at the Barrow Steel Works, 162 
Platform, A two-speed travelliog, 197 
Power at Kalgoorlie, 212 
» long distauce transmission of, 990 
» for marine propulsion, 922 
» бо ,Pamping, The application of, 


„ scheme, The Midland, 550 
» in shipbuilding, 813 
„ in warships, 428 
» in Western Australis, 324 
Private Bills, 163, 975 
Profession, The advantages and disadyant- 
решай in Ttaly 203, 
ss in Italy, 203, 680 
Pump efficiencies, 264 
Pamping machinery, 593 
» in mines, 939 
„ in South Staffordshire, 805 
Radiation, by J. E. Taylor, 794, 799 
Railways, Return feeders for, 324 
Signal lamp, Life buoy with, 933 
South African News, 681, 766 
Standardising, Testing, and Training In- 
stitution, 176 
Street sweeping, 680 
Supply stations, Steam mains for, 482 
Swing bridge at Northwich, 813 
Timber seasoning, 343 
Trade with Egypt, 50 
Trading, Some questions е municipal, 224 
Tramways, Energy conaumption on, 233 
„ luBydney, 299 
Transformation, Methods of, by J. Swin- 
burne, 999 
Two-speed travelling platform, A, 197 


ELBOTRICaL—continued, 


Utilisation of water powers, 234 
Vehicles and their relation to cantral 
stations, 321 
Wares exported, 49 
Wave detector, An, 559 
Wiring prices, 689, 813 
Work in New South Wales, 780 
„ in the Philippines, 19 
» ia Rassia, 14, 550 
» South America, 162 


ELEOCTBICITY— 


Accounts, 1076 
Applied to metallurgy, As, 397 
Boiler works, Iu, 83 
Brussels, In, 50 
Canterbury Corporation works, 375, 426 
Ceylon tea factory, In а, 882 
Charge of stealing, 1020 
Diatribution of, The, 1008 
T" is by C. D. Taite, 1042 
Gas v., 97 


General Post Office, At the, 251 

Influence of electricity upon locomotion, 
The, 921 

Is electricity an article? 46) 

Meter padlocks, 242 

Methods of charging for electricity in 
America, by R. 8. Hale, and J. 8. 
Codman, 13 | 

Mines drainage, For, 593 

New Royal yacht, For the, 854 

„ Zealand exhibition, At a, 83 

Newington Vestry works, 1025 

Plante, And, 212 

Progress of, 98, 109 

Recent legislation in relation to the supply 
of electricity for light and power, 
by F. B. Browne, 3, 38 

R :moval of wool from skins by, 1063 

Tariffs, A phase of the question of, 442 

Turkey, In, 842 

Vatican, at the, 242 

v. steam on the South Side Elevated R ul - 
road, Chicago, 666 


Егғствіс Ілант— 


——^ 


Kid 333, 368, 416, 681, 724, 892, 934, 

975 

Aberdovey, 15, 333 

Abergavenny, 204 

Abingdon, 282 

Accrington, 204 

Airdrie, 53 

Alderley Edge, 637 

Aldershot, 53, 204 

Altrincham, 935 

Alva, 460, 856 

Amblecote, 204 

Ambleside, 637, 724, 814 

Anglesey, 460 

Arbroath, 416, 504, 593 

Armagh, 15 

Ashton, 637, 681 

Aston Manor, 893 

Asylum lighting, 123, 282, 460, 637, 681, 
725, 893, 985 

Ayr, 15, 1021 


. Ballarat, 333 


Banbury, 1021 

Bangor, 204, 244, 282, 33), 368, 416, 460, 
504, 593, 681, 1064 

Barking, 163, 282, 368, 681, 768, 975 

Barmoutb, 53, 416, 681 

Barnet, 53, 975 

Barnaley, 244, 416, 637, 893, 975 

Barnstaple, 333 

Barrow, 244, 416, 551, 766, 975 

Barton, 551, 593, 976 

Basings ꝛ0ke, 282 

Bath, 53, 163, 204, 368, 504, 593, 681, 725, 
766, 976 

Batley, 204, 416 

Batterses, 163, 333, 416 

Beocles, 681 

Beckenham, 163, 244, 368, 637, 681,766 1064 

Bedford (description), 395, 504, 681 

Belfast, 15, 53, 164, 244. 282, 333, 368, 416, 
637, 681, 765, 1064 

Bermondsey, 282, 367, 551, 637, 725, 1021 

Berwick, 725 

Bethnal Green, 123, 368, 593 

Bettwsycoed, 204, 368 

Beverley, 1022 

Bexhill, 123, 856, 976 

Bill (Clauses), 1022 

Birkdale, 368 

Birkenhead, 123, 164, 637, 893 

Birmingham, 53, 333, 368 

Blackburn, 204, 282, 814, 935 

Blackpool, 551, 725, 766, 935, 976 

Blackrock, 551 

Bognor, 766 

Bolton, 204, 593, 814, :893, 935 

Bombay, 282 


vi THE ELECTRICAL REVIEW—INDEX. 


Ernxornic LiagmT—continued. 


Bonchurch, 893, 935, 1064 
Bootle 1 75 (description), 685, 637, 814, 
02 


Bournemouth, 204, 244, 504, 593, 935, 1064 
Bradford, 204, 244, 460, 637, 681, 725, 814, 
1022 
Bray, 976 
Brasil, 935, 976 


Brentwood, 282 

Bridge of Allan, 461, 766 

Bridgend, 637, 725, 893 

Bridgwater, 856, 1022 

Brighton, 53, 164, 204, 416, 461, 725, 766, 


85 

Bristol, 164, 244, 282. 333, 417, 461, 504, 
637, 72E, 766, 857, 893, 976, 1022 

Brixton, 169 

Broadstairs, 282, 368 

Bromsgrove, 814 

Buckingham Palace, 606 

Bude, 1022 

Buffalo electric light eu. power plant, by 
Orrin E. Dunlap, 8 

Bardens, Electric light, 904 

Burslem, 204 

Barton-on-Trent, 244, 417 

Bury, 205, 504, 935 

» St. Edmunds, 681 

Buzton, 164, 244, 333, 767, 857 

Calcutta, 15, 368, 638 

Cambeorwell, 164, 681, 767, 857 

Cambourne, 15 

Cambridge, 857 

Campbeltown, 417 

Canterbury, 53, 123, 205, 333, 368, 551, 594, 
767, 857, 893, 935, 976 

Саре Town, 164 

Oardiff, 53, 205, 244, 282, 416, 504, 637, 
767, 857, 935, 976 

Carlisle, 244, 594, 814, 1022 

Carnarvon, 123, 461, 976 

Oentral electric supply Bill, The, 417 

Chatham, 638, 725, 814 

Oheddar, 638 

беши 15, 164, 333, 594, 682, 767, 935, 


Chelsea, 282, 767 

Oheltenham, 638 

Oheriton, 368 

Chester, 164, 283, 461, 814, 893 

Chesterfield, 283, 461, 551, 594, 814, 1022 

Chichester, 244 

China, 638 

Chislehurst, 1022 

Chorley and Whiston, 54, 333 

City of London, 96 (deecription) 337, 382, 
421, 498, 561, 574, 591, 618, 723, 
961, 1001, 1035, 1065 

Oleckkeaton, 682 

Clerkenwell, 814 

Olontarf, 504 

Coalville, 54 

Coatbridge, 54, 682, 857, 1064 

Colchester, 54, 245, 368, 594, 976 

Colne, 461 

Colombo, 205, 342 

Colonial Office, The, 54 

Colwyn Bay, 283, 461, 814 

Consett, 814 

Oork, 594 

Corpach, 857 

Coventry, 164, 417, 594, 857, 893, 935 

Cove, 725 

Oowes (I O.W.), 123, 725, 976 

Crewe, 54, 205, 368, 551, 767 

Cromer, 814, 976 

Crosby, 205 

Oroydon, 368, 767, 814 

Calte, 682 

Oycle track, The lightiog of a, 861 

Darfield, 164, 461, 504, 633 

Darlington, 594, 935, 976 

Dartford, 283, 935 

Darwen, 368 

Datchet, 54 

Dawlish, 123, 461, 594, 682, 767, 935 

Deal, 551 

Dee, The, 893 

Denbigh, 461 

Darby, 15, 54, 245, 283, 552, 815, 935 

Derry, 1064 

Devonport, 245, 417, 461, 594, 638 

Dewsbary, 123, 205, 245, 461, 725 

Dock lighting, 682 

Dollar, 638, 767 

Doncaster, 15, 123, 333, 815 

Dorchester, 767 

Dorking, 15, 123, 368, 461, 638, 976, 1064 

Douglas, А 193, 245, 417, 594, 638, 815, 
85 

Dover, 164, 417, 725, 935 

Downham Market, 24b, 417 

Droylsden, 815 


Evecraic Licgur—contiaved, 


Dablin, 54, 245, 333, 368, 417, 461, 504, 
552, 638, 682, 725. 857 

Dadley, 15, 594, 638, 857 

Dakinfield, 54 

Dunblane, 638 

Dundalk, 815 

Dundee, 123, 245, 368, 504, 594, 815, 935, 
1064 


Darban, 893 

Durbam, 594, 767 

Ealing, 54, 123, 205, 283. 368, 767, 857, 935 

Eastbourne, 205, 282, 552, 767, 893, 976 

Eccles, 16, 368, 725, 935 

Ecclesall, 368, 552, 638 

Edinburgb, 205, 333, 417, 504, 552, 594, 
638, 725, 767, 815, 976, 1022 

Edmonton and Enfield, 93 

Elland, 787, 894 

Enfield, 93, 857, 1022 

Engines, and traction, 980, 1069 

Enniskilleo, 638, 767 

Epsom, 16, 504, 767 

Erdington, 767, 935 

Erith, 815 

Essex, 936 

Eton, 767 

Exeter, 164, 461, 725, 767 

Exmoutb, 682, 976. 

Expenditure upon municipal 
lighting undertakings, 568 

Failsworth, 64, 552 

Falkirk, 638 

Fareham, 417 

Farnborougb. 283, 334, 461 

Farnham, 767 

Farnworth, 16 

Felixstowe, 638 

Festiniog, 894 

Fires, 653 

Fishguard, 1064 

Fort William, 128, 283 

France, 976 

Freshwater, 968 

Fulham, 245, 461, 594, 638, 682, 725, 789, 
804, 837 

Galashiels, 283 

Garston, 54, 245, 638, 767 

Gateshead, 54, 368, 894, 1064 

Gibraltar, 16 

Gillingham, 164, 245, 334, 857 

Glasgow, 16, 123, 164, 205, 245, 283, 334, 
368, 417, 461, 682, 857, 936, 976, 1022 

Glossop, 682 

Gloucester, 164, 245 

Gorton, 7 25 

Gosport, 417 

Govan, 253, 767 

Grantham, 815 

Grantown, 334 

Gravesend, 894 

Grays (Essex), 16, 164, 552, 893, 976 

Great Yarmouth, 54, 815 

Greece, 245, 334, 417 

Greenock, 245, 504, 857, 1065 

Greenwicb, 54 

Grimsby, 594, 638, 936 

Guildford, 16, 417 

Hackney, 331, 504, 894 

Halesowen, 594 

Halifax, 417, 505 

Hamburg, 767 

MEE CUT 54, 369 (description, 639), 

Hampstead, 54, 123, 205, 245, 334, 369, 594, 
682, 767. 894 

Hanley, 334, 552, 767, 815 

Hanwell, 164, 334 

Harbour lighting, 54, 638 

Harrogate, 369, 594 

Harwich, 417 

Haslemere, 205 

Hastings, 283, 857 

Hawick, 417, 682 

Heaton Norris, 682 

Hebden Bridge, 245, 283, 334, 552, 594 

Heckmondwike, 505. 638, 726, 815, 1065 

Hendon, 205, 283, 638, 815, 976 

Hereford, 55, 334, 369, 417, 584, 976 

Hey wood, 857 

High Wycombe, 369, 448 

Holborn, 245 

Hornsey, 369, 417, 638, 857 

Hospital lighting, 123 

Houses of Parliament, 385 

Hove, 164, 283 

Hoylake and West Kirby, 164 

Huddersfield, 55, 124, 284, 682, 857 

Hull, 164, 334, 369, 552, 594, 725, 894, 1065 

Hyde, 55, 1022 

Hythe, 55 

Ilford, 638, 682, 894 

Ilfracombe, 55, 461, 726, 1022 

Ingleton, 245, 334, 369, 505, 726, 1065 

Inverness, 334, 369, 417 

Ipswich, 815 


electric 


[JuLv 7, 1899. 


ETxCTRIO LÜiGgQmr—continued. 


Islington, 55, 124. 205, 334, 461, 594, 638, 
682, 767, 857, 891, 936 

Italy, 461, 552, 682, 815, 936 

J edburgh, 647 

Johannesburg, 1065 

Karachi (India), 418 

Keighley, 245, 552, 638, 936 

Kendal, 369, 461, 936 

Kensington, 245, 334, 503, 726 

Kettering, 461, 767, 894, 977 

Kidderminster, 768 

Killarney, 815 

Kilmainham (Ireland), 647, 977 

Kilmarnock, 55 

Kilwinning, 16 

King’s Lynn, 647 

Kingston, 334, 505, 1065 

Kingston-on-Thames, 334 

Kingstown, 552 

K inge wood, 245. 284, 334, 362, 857 

Kirkcaldy, 504, 647 

Lambeth, 205, 815 

Lancaster, 124, 284, 334, 726, 936 

Lane End (near Wycombe), 334, 682 

Large cities, 825 

Leamington, 55, 462, 726, 768, 816, 1022 

Leatherhead, 16, 55, 418, 461, 717, 768, 976, 
1065 

Lee, 164, 334 

Leeds, 55. 124, 206, 245, 334, 418, 682, 726, 
857 

Leicester, 164, 418, 461 

Leigh, 16 

Leighton Brzzard, 894 

Leith, 16, 245, 462 

Leominster, 284 

Levenshulme, 768 

L3yton, 124, 245, 417, 647 

Limerick, 682, 768, 816, 857 

Lincoln, 245, 284, 418. 462 

Liverpool, 124, 164, 206, 245, 334, 369, 505, 
594, 816, 936, 976 

Llandilo, 1065 

Llandudno, 124, 284, 334, 505, 816, 1065 

Llanelly, 206, 936, 976, 1023, 1065 

Llanwrst, 462, 552 

Local authorities and, 415 

London, 96, 124, 164, 206, 245, 334, 335, 
337, 382, 421, 462, 505, 647, 723, 
726, 1023, 1035, 1065 

Londonderry, 936, 976 

Longton, 768 

Lowestoft, 164, 284, 562, 594 

Luddendenfoot, 1023 

Laton, 594 

Lynn, 55, 335, 418, 682, 810, 936, 977 

Macclesfield, 206, 505 

Maerdy, 552 

Maidenhead, 683, 768 

Maidstone, 206, 335, 647, 726, 936 

Melden, 418 

Malvern, 55 

Manchester, 164, 297, 369, 418, 595, 647, 
729, 936 

Mansfield, 245 

Margam, 246, 284 
te, 369 

Marylebone, 124, 173, 206, 335, 369, 505, 
683, 768 

Melbourne, 173 

Melksham, 335 

Merionethshire, 857 

Merthyr, 124, 284 

Mexborough, 206 

Middlesbrough, 55, 462, 1065 

Middleton, 594, 768 

Midgley, 816 

Mile End, 55, 462 

Mill lighting, 505, 683 

Monmouth, 124, 335, 462, 683, 768, 816, 
977, 1065 

Monte Carlo, 726 

Montrose, 462, 505 

Morecambe, 245, 284, 418, 647, 1065 

Morley, 936, 1023 

Moss Side, 16 

Motherwell, 594 

Mumbles, 55 

Musselburgh, 595 

Natal, 369 

National History Museum, 135 

Newark, 1066 

Newcastle, 55, 206, 284, 418 

Newhaven, 335 

Newington, 284, 552, 595, 647, 907, 977, 
1025 (description) 

чен 55, 246, 369, 418, 552, 595, 683, 

68, 9 

Newton Abbott, 936 

Neyland, 768, 1066 

Northallerton, 369 

Northampton, 816 

Northileet, 124 

Northwich, 16 

Norwich, 16 


JuLY 7, 1899.] 


Exzorsio Liaut— continued. 

Nottingham, 895 

Nuneaton, 647, 683 

Ogmore and Garu, 816 

Oldham, 16, 206, 284, 335, 369, 552, 647, 
726, 857, 895, 977 

Orders, 976 

Oswestry. 16, 56, 246, 369, 647, 895, 936, 
976, 1 1066 


Oystermoutb, 56, 976 : 
Paddington, 284. 505, 647 
Ракоса, 16, 56, 946, 683 


Penzance, 335, 505, 816 
Pershore, 726 
Perth, 505, 505 768, 816 

„ (W. A), 173 
Peterborough. 16, 206, 335, 683, 726 
Plumstead, 246, 977 e 
Plymouth, 16, 56, 246, 301, 369, 977 
Pontardawe (Glam. ), 124 
Pontefract, 56, 206, 369, 552 
Pontypool (Mon), 56, 369 
Poplar, 56, 206, 505, 647, 977 
Portamonth, 16, 418, 462, 726, 768, 895, 


Prestwieb, 246 

Pretoria, 505 

Provisional ordere, 68, 332, 595 
Radoliffe, 418 


Redditch, 246, 647, 726 

Refuse deatruction i in Bt. Pancras, Electric 
lighting and, 143, 221 

Reigate, 206 

Rhyl, 335, 369, 505, 647, 816, 1066 

Richmond (Yorke. ) 683 

Rickmanswortb, 977 

River Plate, 856 

Rochdale, 16, 206, 284 

Rochester, 8 

Romford, 16. 4038 1066 

Ross, 505, 647, 726, 858 

Rotherham, 206, 552 

Rotherhithe, 124, 246, 335, 647 

Rothesay, 246, 284, 695, 895 

Ragby, 56, 284 

Russia, 816, 858 

Ryd», 816 

Bt. Annes-on-Sea, 418, 595, 858, 977 

Bt. Helens, 207 

St. James, Westminster, 124, 369 

Bt. Pancras, de 284, 462, 557, 647, 726, 

8 


" Refuse destruction snd elec- 
trio light in, 143, 221 
Bt. Paul's Cathedral, 452, 306 
Bale, 97 


8 
Balford, 56, 124, 370, 768, 858, 978 
Salisbury, 595, 768 
Sandown (I. O. W.), 768, 978 
Beaford, 978 
Beabam Harbour, 370 
Bettle, 653 
Sevenoaks. 370, 418 
Shanklin, 895 


Bheernese, 1023 

Sheffield, 16, 56, 164, 207, 240, 370, 683, 
768, 816, 978, 1023, 1066 

Shildon, 858, 1086 

Shop window lighting, 764 

Shoreditch, 98, 173, 207, 284, 353, 370, 505, 
552, 647, 726. 821, 937, 978. 1023 

Shrewsbury, 246, 285, 595, 648, 769 

Biam, 173 

Bierra Leone, 648 

Bimla, 895 

Sittingbourne, 1066 

“зенде 207, 370, 726, 18: 


b, 
South Africa, 93 
Southampton, 246, 370, 462, 595, 726, 821, 


— 16, 178, 207, 595, 648, 521. 978 
South Shields. 56, 246, 370, 595, 796, 816 
Bouthwark, 93 

Bouth Westmoreland, 1098 

Bonthwold, 285 

Sowerby Bridge, 207 


Stafford, 821, 858, 1029 
Stanford- -le- Hope, 769 
Stirling, 17, 93, 246, 370, 462, 769, 821, 937 
Stockport, 207, 683, 726, 858 
Btockton, 335, 726 
Btoke, 335, 937 
Newington, 17 
Btoneh house, 7 
Btourbridge, 15 
Btratton, 557 


ELECTRIC LIOE T cont in ted. 
Stretford. 56, 595, 769 
Strood, 370 


Sunderland, 285, 557, 595, 648, 744, 821, 


895, 997 
Surbiton. 462 
Sutton (Surrey), 937 
Swansea, 207, 246, 285, 462, 978, 1066 
Swinton and Pendlebury, 648 
Sydney, 505 
Taunton, 93, 285, 648, 726, 821 
Tavistock, 648, 1023 
Teddington, 462, 821 
Teignmouth, 173, 648, 895 
Tewkesbury, 821, 858, 1023, 1066 
Theatre lighting, 367, 416, 460 
Tivoli, 124 
Todmorden, 727, 937 
Tonbridge, 93, 858 
Torquay, 462, 648, 978 
Towyn, 93 
Train, 561 
Tunbridge Wells, 56, 595, 858, 978 
Uckfield, 93, 552, 769 
Vatican, at the, 48 
Ventnor, 462, 505, 595, 858 
Vienna, 769 
Villsge lighting, 207 
Wakefield, 462, 821, 937 
Walker, 505, 978, 1006 
Wallasey, 124, ^95, 648, 895 
Wallsend, 173, 370, 505, 978 
Walsall, 173, 246, 595, 769, 979 
Walthamstow, 56 
Walton, 93 
Warley, 895 
Warrington, 17, 66, 246, 418, 505, 979 
Watford (description), 982 
Wellingborough, 769, 979, 1023 
West Bromwich, 727, 895 
» Derby, 595 
» Ham, 173, 370, 462, 683, 727 
ñ Hartlepool, 56, 335, 648, 979 
Weston-super-Mare, 17, 93, 557, 727, 1023 
Weybridge, 56, 595 
Weymouth, 124, 979 
Whiston, 335 
Whitby, 93, 246, 648 
Whitechapel, 124, 207. 285, 370, 462, 595 
Whitefield, 17, 246, 595 
Whitehaven, 979 
Whittington, 124 
Wigan, 93 
Wimbledon, 56, 124, 463 
Wiuchester, 207, 595, 895 
Windsor, 335, 505, 596, 727, 821, 895 
- Castle, at, 135 
Wingate, 979 
Wirral, 246 
Woking, 418, 505, 557, 683 
Wolverbampton, 285, 418, 506, 727, 169, 
9 


Worcester, 370, 418 


Worthing, 207, 246, 370, 727 
Yarmouth, 285, 760, 979, 1023 
Yeadon, 769 

York, 970, 727 

Ystradytodwg (Mserdy), 683, 858 


Electrification of steam railroads, The, 236 
Electro-chemical company’s works at St. 
Helens, 825 
and electro-metallurgical 
industries in 1898, by 
J. B. C. Kershaw, 42, 106 
á gcns! in this country and 
эзер 7 provision for teach · 
sai 346,17 f gold in the О.В, 21 
í on o in the 
of А ium, А поќе on 
the, by 8. Cowper- 
264 


Coles, 
Electrodes for secon batteries, 692 
^ upon pheno- 
mena in rarefied gases (prelimi- 


nary note), The action of 
didi by O. E. S. Phillips, 


Electrolysis, x. Su company's pipes and, 232 
si of alkali chlorides, Bome recent 
researches on the, 907 


Уз of water with an E. M. F. lower 
than 1:5 volt, Note on the, by 
Dr. D. Tommasi, 293 

» of sinc chloride solutions, The, 


351 
i Production of chlorates by, 351 
is The disintegration of metallic 
cathodes during, 867 
Electrolytic alkali companies, German, 508 
s conduotivity of salt solutions, 150 
á contact breakers, 1034 
js current interrapter, An, 235 
й decomposition, 905 


THE ELECTRICAL REVIEW—INDEX. vii 


Electrolytic decomposition of aqueous solu- 
tions, 12, 113 
T determination of lead, 660 
ú interrupter, Wehnelt, 385 


á Lamp, 518 
" prepayment meter, 162 
" processes, Cowper-Ooles, 211 
work, D os for, 412 
Electro-metallurgic and  electro-chemical 


industries iu 1898, 
by J. B. C. Kershaw, 
42, 106 
laboratory at Aachen 
Polytechnic, The,220 
E'ectromotive force of decomposition,” Dr. 
D. Tommasi On the lew of the 
proportionality of the, 917 
Electroplating on wood, 411 
Кето at Drury Lane Theatre, Electrio, 
65 


Elliott Bros., Dinner to the employés of, 680 
Edergy consumption cn віесліса! tramways, 
233 


ii produced directly from carbon, 
Electrical, by Dr. D. Tommasi, 793 
Eagine and dynamo capacities, 573 
„ and four-pole generator, Sturtevant 
vertical, 318 
" development, Recent gas, 524 
„ making, Points in, 1045 
„ trade with Brszil, Our, 472 
What is а 75-H. P., 508 
Engineer-in-chief to the Post Office, New, 252 
Engineering combination, Great, 342 
» Conference, 964 
» criticism, An, 413 
i trade, Wages dispute in the, 606 
" works, Establishment charges 
in, 790 
Engineers and Americsn competition, 184 
ii Consulting, 914 
К (R. E.) Volunteers, 136, 826, 868 
- must standardise, 1049 
Engines, Electric light and tracticn, 980, 1069 
„ on the move, English, 643 
English electrical development in Egypt, 427 
engines on the move, 
Equipment of the Broadway cable line with 
electricity, 127 
GS cbarges in engineering works, 
90 


Ether telegraphy, Experiments of Prof. 
Haches od. by J. Munro, 883, 947 
E vershed, Wd on, Telegraphy by magnetic 
induction, 142, 183 
Ewing, J. A., on Magnetism, 831, 875, 913 
Exhibition, Electrical appliances, 121 
The Paris, 323, 503, 606 
Exorbitant cbarges for telegrams to Indis 
and the Far East, 688 
Expenditure upon municipal electric lighting 
5 An, 220 
Experience of motor haulage, 
Erperim ents bearing on the theory of voltaic 
action, by J. Brown, 436 
s B оса telegraphy, Early, 
05 
i of Prof. Hughes on ether tele- 
graphy, by J. Munro, 883 
with the Caldwell iaterrupters, 
iue АК T. Child, 874 
; arking, 34, 96, 105 
111, 230, 386 
j of electric detonator fuses, The 


Explosion, Boiler 


19 
Explosions, Boiler, 23, 189 

„ ol 1898, 182 
Extension of patent, 550 
Extravagance, Municipal, 437 


rectory lighting, 162 


Fans, Ventilating, 504 
Fatal accident at Southampton, 171 
„ shock. (Railway electrician killed 
by electric light wire), 133 
Fatality, 471, 906, 907 
" The Bouthampton, 21 
Faults, Methods for detecting the arrival of. 
small, on board, while a ship is pick- 
E up cable, 846 
to, by A. Jordan and W. 
ge 233 
Features in moto-vebicle design, Some new, 
by T. H. Parker, 481, 525 
Feed pump, Economy test of a, 146 
" » The Weir, 681 
water heater, 514 
Feeders for electric railways, Return, 324 
Ferranti valve gear, The, 907 
Field, M. B., on Oscillatory and rotatory 
magnetic fields, and the theory of 
the single-phase motor, 194, 271, 
439, 492, 579 
Fire detective cable, Montauk, 934 


viii THE ELECTRICAL REVIEW—INDEX. 


[JULY 7, 1899. 


а 


Fire prevention, 211 
» protection of lofty buildings, 764 

Fires, 122, 332, 414, 517, 813, 975, 989 

First meeting of creditors, 51 

Flash advertisements, 211 

Flat surfaces in steam boilera, 490 

Flying machines, 342 

Fiy-wheel, A novel, 838 


РА stresses, 48 
Fogged photographic plates, Ozone and, by 
E. Andreoli, 326 
Foreign competition, 251 
" 2 in machinery, 652 
Forerunners of the Nernst lamp, 279 
Forgery, Charge of, 636 
Fortunes of a water-tube boiler, 35 
Four-pole generator, Sturtevant vertical 
engine and, 318 
Franklin Institute, The, 211 
Freight distributora in cities and suburbs, 
Electric tramway systems as, 954 
„ on electric machinery from America, 


989 
French boiler accidents in 1897, 359 
„ electric locomotive, Another, 559 
» engineers, Strike of, 907 
» smoke prevention, 306 
„ submarine boats, 98 
Falham contract, The, 780, 789, 804, 837 


ALVANIO polarisation, 754 
anne iron and ateel, A substitute for, 
4 


Galvanometer, Sallivan's universal, 426 
Galvanometers, The winding of, 537 
Garland, О. H, on Mr. Hanbury and ths 
telegraph clerks: A reply, 487, 493 
Gas company e pipes and electrolysis, A, 132 
„ engine development, Recent, 524 
2 » economy, 705 
А ГЕ for dynamo driving, The use of, 


» for motor purposes, 1032 

» The utilisation of blast furnace, 270 

» traction, 1075 

" " replaced by electric traction, 


„ v. electricity, 97, 342 
Gavey, J., on Telephones, 699 
Gearing, Novel reduction, 473 
Geipel steam trap, The, 83 
General Electric Company's dinner, 252 
n observations on electric traction, 
Some, by H. F. Parshall, 151, 222 
n Post Office, 368, 517 
„ Power Distribution Company's Bill, 
The, 98, 332, 394 
Generating station of the Central London 
eee Notes on a visit to the, 


Generation of power for electric traction, 
. The, by J. Gray Scott, 963, 1070 
German gos interests, Amalgamation 
of, 904 
# electrical prices, Rise in, 637 
" посо с alkali companies, The, 


is 5 peace establisbmenf, 


» view of municipal v. private owner- 
ship of central lighting installa- 
: tions, 693 | 
Germany as competitors, America and, 190 
Gibson, Arthur, Notes on three-phase and 
tramway work, 79 
Glasgow electric tramways, 23 
ši 1901 Exhibition, The, 414 
Gold, Elcctro-deposition of, in the U.B , 21 
i м енш practice in gold mining, 
Gong buoys, Electric, 231 
Governors, Stesm engine, by J. Davidson 
Eis» (concluded), 30 
Great engineering combination, 342 
Greatness, The penalty of, 608 
Griffiths "rri Callendar's resistanoe bridge, 
Grimshaw's gmokeless stoker, 132 
Grosse Berliner Strassenbahn, A report of 
the, 766 
Gaildball charge, 332 


ALE, В. S., and Codmap, J. S., on 
Methode of charging for electricity 
in America, 13 
Hall, J. L, on Nernst lamp v. the arc and in- 
candescent lamps, 406, 447 
Hammersmith electricity works extensions, 
9 


Hammond, Mr., and his portrait, 23 
Hanbury and the telegraph clerks; a reply, 
Ьу C. Н. Garland, 487, 493 

Hart accumulators, 162 


Haulage, An experience of motor, 220 
Haythorn water-tube boiler, The, 953 
Hat and light, by W. S. Hedley, M.D., 624 
„ given cff inside voltaic couples and the 
heat capable of being transmitted 
to the circuit unler the form cf 
chemical energy, Relation between 
the, by Dr. D. Tcmmasi, 541 
Heater, Feed water, 514 
Heating of commutators, Notes on the, by 
H. W. W. Dix, 848 
„ water by live steam, 135 
Hedley, W. S., M.D, cn Heat and light, 624 
Helios Electrical Construction Oo., The, 604 
Hellesen dry battery, The, 44 
High frequency and high potential work, 
Tesla's, 730 
» potentials with low potential instru- 
ments, Some methods of measuring, 
by 8. J. Barnett, 9 
» speed combined lighting plant, 154 
» tension switch and fuse, Verity and 
Steele's new patent, 243 
» Voltage fittings, 51 
ii i „ Some new, 745 
10 „ power transmission, 73 
Higher voltage troll zy wires, Notes on, by 
E. K Scott, 196 
Hill, O. p on The balarcing of armatures, 
4 


Hissing arc, The, 533 
» Of the electric arc, by Mrs. Ayrton, 
526, 567, 614, 657 
Honours, 825 
Hooker, United States cable ship, 776 
Hooper’s core, 606 
Horae-power, The equivalent of a, 573 
Horsfall destructor, The, 490 
House wiring regulations, Electrical, 116 
How's that for high ? 867 
Hughes, Prof., on Ether telegraphy, The ex- 
periments of, by J. Munro, 813, 947 
Humanitarian point of view, Coal-cutting 
5 from the, by E. K Soott, 
92 
Hyatt roller bearing, The, 415 
Hydrogen, Liquid, 136, 737 
at AA Royal Institution, 
98 


[5s The projection value of 
various, 411 
Imperial telegraph system, An, 650, 928, 948 
Improved electric glow lamps, 162 
Improvement in telephone exchange: the 
рр of the telephone bell(e), 
1 


Improvements during the last half decade, 
| Storage batteries, 404 


is in magnetic space telegraphy, 
by Dr. Oliver Lodge, 66, 
103, 141 
Incandescent lamp making, 281 
T » The Nernst, 202, 211, 
259, 265, 808 
is 75 in multiple, Tbe firsf, 
i lamps, The atc and, v. Nernst 
lamp, by J. I. Hall, 406, 447 
" platinum wires, The pulverisa- 
of, 515 


India-rubter, 281 
Indicator, A new phase, 35 
Indispensable accessories of electric traction, 
by H. E. P. Cottrell, 667, 711, 755, 
843, 923, 1051 
Individualism, Too much, 617 
Induction coil, New form of, 798 
я coil spark analysed, The, 544 
i motors, 453 
17 Telegraphy by magnetic, by В. 
E vershed, 142, 183 
Influence оосо upon locomotion, The, 


Infringement, Action for, 948 
m of copyright, 426 
Ingenious patch for a leaky tube, 411 
Inquiry re electric lighting cf the City, 493, 
574, 618 

Inspection of electrical car equipments, 616 
Installation of steam boilers, 973, 1010, 1056 

E The Midland Railway (8t. Pan- 


cras), 359 
Institution of Civil Engineers’ Conference, 
825, 929, 964 
á of Electrical Engineers, Tele- 


graph papers at the, 804 
- of Electrical Engineers (Bee 
Societies) 
i of Electrical Engineers and tele- 
phones, T'he, 306 
Junior Engineers (See 
Societies) 
» meeting at Bwitzerland, 778 


T of 


Institution wiring rules, by В. E. Crompton, 
185 


Institutions (Ses Societies) 
Insulation recording apparatus, 460 
rules, 413 
i tables, by J. Pigg (from Institu- 
tion of Electrical Engiueers’ 
paper), 479, 523 
Insulators for low temperature work, 343 
Insurance against breakdown, 471 
si Electrical plant, 652 
Intended dividend, 162 
Intercommunication between railway trains, 
Electric, by W. 
Langdcn, 27, 63 
» in railway trains, 534 
Interesting aonouncement, An, 281 
- static motors, by Н. B. Dailey, 
586 


Interior conduit wiring, 162 
International Corgress of Telegraphists, 907 
Interrupter, An electrolytic current, 235 
Ж Ne v. liquid, 837 
n Tesla on the Wehnelt, 653 
е Wehnelt electrolytic, 385, 496, 
735, 947 
- Theory of the, 1012 
Interrupters, Some experiments with the 
Oaldwell, by C. T. Child, 874 
Interurban electric railway, The operation of 
an, 886 
Inventive ingenuity runs riot, 97 
түр в U.B.A. patent law, English, 


| 959 electric motor carriage, 543 
e 


Joints, Some specimens of, 452 

Jordan, A., and Schonau, W., Testing to 
faalts, 233 

Joyner's switch lampholder, 724 

Jungfrau Mountain Rail vay, 645 

Just wage, A, 435 


I EELY verdict, 111 
Kennedy, Rankin, Steam turbines, 237, 397, 
672 


‘3 » on wireless telegraphy,583 
Kensington and Notting Hill Electric Light- 
ing Bille, 122 
Kerka Falls in Dalmatia, The utilisation of 
the, 904 
Kershaw, J. B. O., on Acetylene gas accidents 
105 


- » on Electro-chemical and 
electro-metallurgical in- 
dustries in 1898, 42, 106 

on The Castner-Kellner al- 
kali works at Weaton 


Point, 509 
Kilduchevsky Mega-telephone transmitter, 
The, 265, 353 


Kilgour, H, on Miscellaneous notes on the 
Cheltenham mains, 835, 876 
Krieger electric cab, the, 95 
K R law, 404 
by W. Moon, 352, 438 
Capacity measurement of sub- 
marine cables in connection with 


the, for speed of signalling, 848 


ABORATORY at Aachen Polytechnic, 
The electro-metallargical, 220 
Labour clauses in municipal contracts, 445, 


806 
Lamp, A carbide of silicon, 361 
» Au electrolytic, 518 
» Bolton, 856 
„ envelope, 162 
Lampholder, Joyner's switch, 724 
ii New, 281 
» The ''Cul-de-Sac," 680 
Lancashire Electric Power Company's Bill, 98 
Langdon-Davies motor, Efficiency curve of a, 
906 


„ W.E, on Electric intercommuni- 
cation in railway trains (con- 
tinued from Vol. 43), 27, 63 


. Large power schemes, The, 51, 122, 162, 203, 


242, 281 
Municipal Оогрога- 
tions and the, 59 
„ unit at Manchester, A, 729 
Latest submarine boate, The, 197 
Law of nuisance, 1005 
» Of the propa on T of the electro. 
motive force of decomposition,” Dr. 
D. Tommasi, Ou the, 917 
Lead accumulator, Chemical theory of tke, 
692 
„ Electrolytic determination of, 660 
Leaky tube, Ingenious patch for a, 411 


—— o ыле ER. ——— ——— —  ———  — 


JULY 7, 1899.] 


THE 


ELECTRICAL REVIEW—INDEX. i 


Lectures, 22, 97, 185, 211, 253, 300, 343, 386, 
4277, 473, 508, 559, 605, 653, 693, 735, 
865, 948, 1034 
Leeds city tramways, 850 
Legal aspect of the smoke nuisance, 489 
» relationship of joint patentees, 841 


'LseiL— 


Alexander v The Automatic Telephone 
Company, 502, 812 

Allam v. Reilly, 592 

Asbley v. Pickup & Oo. and Price, 630 

Ashwell & Nesbit, Limited v. Stanton, 629 

Bristol Tramways and Carriage Company 
„ Telephone Company, 
1 


Burns v. Mason & Oo., 460 
Cambridge Electric Supply Company v 
Baily, Grundy & Barrett, 810 
Kellner Alkali Company v Com- 
mercial Development 
енор, 328, 363, 


н judgment reverse d, 608 

City ge Anar Tae, v. Cíty of London 
Electric Lightir g Company, 250 

Olutterbuck v. London Electric Supply 
Corporation, 722 

Cock v. Elieson, 717 

Cooper v The Electric Installation Com- 
panv, 365 " 

Dia r. W. T. Glover & Оо, 161 

Electrical Oonstruction Company v. Dick 
and Oo., 203 

Blectric Exploitation Company, 678 

re Organ Company, 678 

Everard v. Higgs, 211 

Gear & Miller v. Electrical Cab Co., 242 

Giddings v. Charing Cross and Strand 
Electricity Sapply Oorporation, 718 

Glover, W. T., Limited v. William, James 
Glover & Ov., 460, 503, 504 

Gold v. Winter, 160 

Hampstead Vestry v. O. B. King, jun., and 

H 3 peal, 503 

an tey A 

Harten v. Dablin Southern Districts Tram- 
way Company, 812 

Headland's Patent Electric Storage Battery 
Company т Lhwese, 930 

Henwood v. Howell], 503 

Hodge v. Woodward's Electric Storage 
Battery, Limited, 718, 1061 

Jandus Arc Lamp and Electric Company v. 
Beanlaud, Perkin & Oo., 678 

Joyce v, Killarney E!ectric Light Oo, 83 

Lammer v. Olemenci, 330 

London and Provincial Electrical Company, 


933 
» Electrical Cab Company, 764 

Metropolitan Electric Bapply Company 
v. Parish of St. Marylebone, 811 

National Суру for the Distribution of 
Electricity by Secondary Generators 
v. Ч . D. Gibbs and H. О. Ruelle, 629, 
71 

Nell v. Berrenberg Electric Lamp Syadi- 
cate, 718 

Poole and White, In re, 855 

Preston ; poe Company v. Sampson, 


8 
Pritchard v. Bromley (Kent) Electric Light 
and Power Oompauy, 934 
Radf та v. Tasker, 593 
Reed v. Dann and Watson and Belshaw, 
251 
Russell v. Torromé, 52 i 
Bkewse-Cox v. Pritchetts and Gold, 975 
8 nu v. O'Connor, 82, 123, 281 
шы: rien _ Оо. v. yo ears ырдарды 
c Btorage Battery y 
and Walker's, Parker's & Co. (third 
parties), 812, 851, 892 
Vestry of Paddio v. Metropolitan 
Electric Supply Company, 811 
of St. 's, Batterees v. The 
County London and Brash 
Electric Lighting Compavy, 


160 E 
White v. General Electric ери 330 
„ v. Headland’s Patent Electric Stor- 
Battery Company, 203 
Williamson & Joseph, Ltd.—Joseph v. The 
same company, 680 


Legislation in relation to the supply of 

electricity for ligbt and power, 
‚ Bsoent, by Е. B. Browne, 3, 38 

Láfe of trolley line poles, 868 

Lifeboat servio:s, Electrical coast communi- 
cation and the, 735 

Life buoy with electric signal lamp, 933 

Lifts at ш New Brighton Tower, Electric, 


light and magnetism, 825 ! 
„Heat and, by W. 8. Hedley, M.D., 624 


Light Railway Commission, List of applica- 
tions, 1083 
„ vailways v. tramways, 59 
Lighting and traction stations, Combired, 1 
Lightning express, Behr's, 56 
Lindsay, James Bowman, 59 
Liquid hydrcgen, 186, 737 


„ interrupter, New, 837 
Liquidation Notices, 53, 83, 161, 203, 280, 
332, 367, 416, 459, 502, 549, 593, 636, 
679, 722, 765, 813, 855, 891, 932, 975, 
1020, 1062 
“ Little Giant” electrical turbine, The, 855 
Liverpool car contract, The, 780 
Live steam, Heating water by, 135 
Loans, Appropriation of profits and repay- 
ment of, 971 
of profits and repay- 
ment of, by Bailie 
Maclay, 596 
Local authorities and electrio lighting, 415 
Locomotion, The influence of electricity 
upon, 921 
L^comotive, Another French electric, 559 
$» boiler testing, 693 
Locomotives and tramcars in Italy, Blectric, 


727 
10 Electric, 719, 801, 916 
P More orders for American, 653 
" of the City and S»uth London 
Railway. 299 
Lodge, Dr. Oliver, on Improvements in mag- 
netic space telegraphy, 66, 103, 141 
London and Birmingham underground cable, 
128 


» Chamber of Commerce and electrical 
questions, 97 
Electrical 
Trade Sec- 
tion, 59, 385 
„ County Council, 120, 156, 241, 278, 
415, 499, 746, 
762, 809, 967, 
1021, 1062 
and electric trec- 
tion, 248, 343, 
419, 463 
tram ways manager, 
The, 22, 136 
„ telephons servic>, The, 159 
p Vestries and maps of areas of 
supply, 765 
Long distance telephony, 59 
transmission of 
power, 990 
„ Schattner prepayment meter, 428 
машке of Welsbach mantles, The, 


Luminosity of the rare earths when heated 
“in vacuo” by means of cathode 


electrical 


rays, Oa the, by A. A. Campbell 


B wintop, 915 
Luminous electric radiator, D»wsing, 161 
n switch, 332 


ACHINH shop management in Europe 
and America, 263, 658, 
876, 978 
5 Toole, American, 70 
Maclay, Bailie, on the Appropriation cf 
profits and repayment of loans, 996, 
1041 


Madrid electric tramways, 291 
Magnet steel, 5 
Magnetic fields, and the Theory of the single- 
phase motor, on Oscillatory and 
rotatory, by M. B. Field, 194, 271, 
499, 492, 579 
» induction, Telegraphy by, by B. 
E rerehed, 142, 183 
» properties of tempered steels, 40, 
75, Ha ke: 1 , is 
» Space telegraphy, Improvemen 
1 Dr. O. iver Lodge, 66, 103, 
4 


Magnetised electrodes upon electrical dis- 
charge phenomena in rarefied 
(preliminary note) The action of, by 
. E. B. Phillips, 313 
Magnetism, 798 | 
й by J. A. E wing, 831, 875, 913 
M and light, 825 
Magnets, Bteel for permanent, 33 
Maius, Miscellaneous notes on the Chelten- 
bam, by H. Kilgour, 835, 876 
» steam, for electric supply stations, 482 
Мы da E d America, Ma- 
men arope aud America, 
chine shop, 263, 658, 876, 973 
Manchester Oorporation electricity works, 
Тое, 297 
» Large unit at, 729 
" Steam Users’ Association, 1076 


at the Royal Institution, . 
969 


Marconi telegraphy, 97, 666 

Marine propuleion, Electrical power for, 922 

Marriages, 517, 692, 1076 

Mason’s college, 781 

Maycock, W. P, on A true story, 227 

Measurements (capacity) of long submarine 
сазва, by J. El‘on Young, 743, 787, 
83 


Measuring high potentials with low potential 
instruments, Some methods of, 
by 8. J. Barnett, 9 
" resistances contai earth cur- 
rents, M«dified bridge method 
of, 316 
Mechanical draught, 516 
ij " Economy of, 186 
$i trection by electricity, by G. C. 
Ouningham, 1000, 1016 
Mechanical’s new home, The, 212 
Meeting of creditors, 332 
Memorial to Clork Maxwell, 689 
Metals and alloye, 59 
Metallurgical Industries of France, The, 560 
Metallurgy, Electricity as applied to, 397 
Meter, Long-Schattner prepayment, 428 
» muddle, A, 22 
» padlocks, Electricity, 242 
n The Bchattner, standard, 885 
„ The Venturi, 435 
Meters, Bastian electricity, 854 
„ Some non-integrating electric, by 
Prof. W. E. Ayrton, 997 
Methods of charging for electricity in 
| America, by R. S. Hale and J. 8. 
Oodman, 13 
" for detecting the arrival! of small 
faults on board while & ship is 
picking зр cable, 846 
i of electri transformation, by 
J. Swinburne, 999 
ч of measuring high potentials with 
low potential instruments, Some, 
by B. J. Barnett, 9 
Metrical systom, 219 
Metre, А civil engineer on the, 173 
Midland ое power scheme, Th», 550, 680, 
81 


„ Railway (St. Pancras) installation, 
The, 359 
Mildé's (C. & Co.), delivery van and omnibus 


834 
Min es drainage, Electricity for, 593 
» Electric pumping in, 939 
Mining, Modern practice in gold, 1007 
» purposes, Comparative advantages of 
electricity, steam and compressed 
air for, by Н. S. Ohilde, 1014 
„ work, Multiphase currents io, 232 
Miscellaneous notes on the Cheltenham mains, 
by Н. Kilgour, 835, 876 
Modern electric central station, A, 5 
Modified bridge method of measuring resis'- 
ance containing earth currente, 316 
Mo'ecular contact, 264 
Monophase alternating currents, Tho trans- 
formation from triphase to, 76 
Monorail system, A novel, 820 
Montauk fire detective cable, 934 
Monument to Von Stepban, 735 
Moon, W., on the K R law, 352, 438 
Motive power, New systems of, 865 
Motor, Application of the electric, to war- 
ships, 166, 224 
» car trials, 306 | 
» n trafic, both heavy and light, The 
relative advantages of different 
kinds of power for tramways, 
light railways and, by T. Parker, 
998 


» carriage, Joel electric, 543 

» cars at this year's B.A. meeting, 252 

» Efficiency curve of a Langdon-Davies, 
906 


», haulage, An experience of, 220 


» purposes, Gas for, 1032 
» reducing gear, 415 


1 - (T E operation, The, 
Motors, alterna current, Speed variation 
of, by W. G. Rhodes, 107 
„ American, in this country, 868 

„ Induction, 453 


» Interesting static, by H. B. Dailey, 
586 


„ on public supply circuits, 635 
» Single-phase alternating current, 934 
» The cost of supply to single-phase 
alternating, 587 
„ Wave, 890 
Moto- vehicle design, Some new features by, 
T. H. Parker, 481, 525 
» vehicles, Mr. C. E. Woods on Storage 
batteries and electric, 170 
Mountain, A. B., on Municipslisation of the 
telephone, 1086 
Multiphase currents in mining work, 232 


To THE ELECTRICAL REVIEW—INDEX. 


[JULY 7, 1899. 


Multiple circuit dynamos, 585 
- „  Switchboards, Patents on, 98 
н wound armatures, Balancing the 
distribution of current in, 150 
Municipal oe Labour clauses in, 445, 


й corporations ч пен matters, 
1 


5 p 
schemes, 59 
ái electric lighting vndertakings, 
| Expenditure upon, 568 
T Electrical Association, 252, 580, 
691, 826, 866, 990, 
1018, 1034, 1039 
Association, presiden- 
tial address by H. 
Faraday Proctor, 995 
trading, Some ques- 
tions re, 224 
- electricity, 98 
í enterprise, 118, 251 
» sí The cost of, 229 
" extravagance, 437 
" telephones, 1054 
ñ tradiog menace, The, 545 
133, 176, 251, 281, 332, 
343, 367, 399, 1010, 1063 
Discussion on Mr. Pear- 
son’s paper on, 1039 
" v. private ownership of central 
lighting installations, German 
view of, 693 
ii » The Telephone Bill and, 
1031 


Municipalities and electrical monopolies, 15 
5 and private enterprise, 357 
Municipslisation of the telephone, by A. B. 
Mountain, 1086 
Munro, J., on The experiments of Prof. 
Hoghes on ether telegraphy, 883 
Murphy surfaee rail system, The, 427 


sf 9 


N Telephone Company's Bill, 
18 


á Telephone Company's staff 
dinner, 759 
Need an engineer's workshop be dirty ? 435 
Nernst electric lamp in Berlin, 415, 855 
„ incandescent lamp, The, 202, 211, 265, 
279, 305, 692, 808, 892, 975, 990, 1034 
„ lamp, An improved, 592 
F'orerunners of the, 279 
v. The arc and incandescent 
lamps, by J. I. Hall, 406, 447 
Nernst's Po ue light, by J. Swinburne, 259, 


Neugschwender's anti-coherer, 867 
New Brighton Tower, Electrio lifts at the, 
802 


„ car works, 243 


Naw OoMPANIES— 
Adams Randall Telephone Patents, 694 
American Automobile and Motor Com- 


pany, 428 
Ашар соев and Engineering Company, 


Anglo-Be Welsbach Incandescent Gas 
Light Company, 694 
Angus Electric Light and Power Com- 


pany, 562. 
Argentina Electric Traction Company, 518 
Auckland Electric Tramways Company, 


518 
Automatic Electrical Advertising Syndi- 
cate, 868 
А Magneto - Electric 
Company, 428 
ө”, Photoscope Syndicate, 908 
Auxil Bteam Power Company, 24 
Bell & Co., T., 868 
Belliss & Morcom, 781 
Blackburn, Starling & Co., 562 
Blackpool and Garstang Electric Light 
Railway Company, 868 
Bonnella, D. H., & Son, 908 
Birmingham and North-West Coast Muto- 
scope Company, 949 
British Electric Works Company, 737 
» Mutoscope and Biograph Com- 
pany, 212 
» Pioneer Electric Light and Power 
Company, 428 
„ Thermophor Syndicate, 307 
Buenos Ayres Electric Tramways Com- 
pany, 826 
sil a a Construction Company, 


Chateworth Arc Lamp and Electric Light- 
| ing Syndicate, 607 
City of Oarlisla Eiectric Tramways Com- 
pany, 1077 
Commercial] Telegraph Construction Syndi- 
cate, 344 


Ignition 


and the large power 


Nw COoMPANIES—continwued. 


Compass Trading Company, 694 
County of Durham Electrical Power Dis- 
tribution Company, 737 
„ u Surrey Electrical Power Dis- 
tribution Company, 781 
Eidison-Bell Automatic Phonographs (Lon - 
don and Provincial) 737 
н Automatic Phonographa 
(Western Counties), 607; 
ae re District), 
82 
á Automatic Phonographs 
(Western, Midland 
Counties), 737 
Electric Canal Haulage Company, 213 
» Resistance and Heating Company, 
23 
„ Timber Seasoning and Preserva- 
tion Company, 693 
Electrical Corporation, 1077 
$s Industries, 908 
Electro-motors, 344 
Elmore's Trust, 949 
Engineering and Electric Works Oom- 


_ pany, 99 
English Electro-Metallurgical Company, 
908 


Entwistle & Stephens, 826 

Equipment Syndicate, 428 

Ferrolite Electric Syndicate, 607 

Freshwater = Totland (I W.) Electricity 
Supply Company, 428 

Galloways, 1077 

Garston and District Electric Supply Com- 
pany, 253 

Giffre Electro-Chemical and Power Com- 
pany, 136 

Glover, William James & Co. (Established 
1818), 307 

Hazardous and General Merchandise Carry- 
ing Ccmpany, 136 

Heaton & Smith, 694 

Helios Due Construction Company, 
1078 

Horsfall Destructor Company, 827 

Imatra Water Power Company, 827 

India Corporation, 990 

Ingleton Electric Lighting and Power 
Company, 344 

Italian 5 and Biograph Company, 
1077 

Interchangeable Flash Sign Syndicate, 518 

International Telephone Manufacturing 
Company, 428 

Jenkins, John, & Sons, 518 

Joel Electric Carriage-Mctor and Battery 
Byndicate, 562 

Joseph Booth & Bros., 99 

Kalgoorlie Power Syndicate, 99 

La Capital Traction and Electric Company, 
Buenos Ayres, 948 

Lancashire Dynamo and Motor Company, 
694 

Leecoll Electric Battery Company, 60 

Leeds Electrical Supply Company, 949 

Lindsay, Browning & Co., 344 

Lloyd Manufacturing Company, 949 

London Electrical Fittings Company, 990 

Longford Wire Company, €07 

Lux Syndicate, 428 

Macrocm and District Electric Lighting 
Syndicate, 428 

Marine Propulsion and Electrical Gene- 
ration Syndicate, 827 

Mather & Platt, 137 

Maxim Electrical and Engineering Export 
Company, 827 

Mechanical and Electrical Power Com- 

py, 908 

Medical Electro-Thermic Generator Com- 
pany, 213 

Mica Boiler Covering Company, 253 

Middleton Engineering Worke, 990 

Morecambe Electrical Launch and Power 
Syndicate, 781 

Mornement & Ray, 307 

Moser’s, Limited, 868 

Nalder Bros. & Thompson, 907 

Neild’s поста Electricity Joint Syndicate, 
60 


Nernst Electric Light, 344 
New Rottingdean Electricity Company, 307 
North Metropolitan Electrical Power Dis- 
tribution Company, 781 
Norwich Mutual Telephone Company, 1078 
Nuneaton and District Light Railway 
Company, 60 
Passenger Communication Company, 868 
Pioneer Electric Light and Power Oom- 
pany for China, 344 
Light аца Power Com- 
pany for Japan, 344 
Poole and District Electric Traction Com- 


peny, 607 
Recording Telegraphs, 136 


New COoMPANIES—con£inued. 
Rennie & Prosser, 868 
Rhodes, B, & Oo., 1077 
Road and Tramcar Electric Traction Com- 
pany, 1077 
Rubbar ard Vulcanite Company. 136 
8t. Helens Cable Company, 1077 
Search light Syndicate (of America), 213 
Bea Serpent Syndicate, 1077 
Selsey Gas and Lighting Company, 253 
Sloan Electrical Company, 634 
Snetzler's, Limited, 781 
South Coast Mutoscope Company, 99 
Southampton Cold Storage and Lairage 
Company, 694 
“ Steady” Arc p Company, 213 
Sarprise Arc Lamp Company, 344 
Suspended Electric Railway Company, 136 
Sykes's, W. R., Interlocking Signal Com- 
pany, 1077 
Telephone and S witchbcard Syndicate, 518 
Byndicate (Con- 
tinental), 737 
Totnes Electricity Supply Company, 1078 
Traction Development Company, 428 
Tyneside Electric Power Company, 990 
West London and Provincial Electric 
Supply Company, 827 
Whiteley, Wm., 990 
Young & Marten, 607 
Trafford Power and Light Supply, 212 
United Kingdom Tramway, Light Railway 
and Electrical Syndicate, 949 
Vaughan & Son, 694 


Western Telegraph Company, 1077 
Weaton-Saper-Mare and District Electric 
Bupply, 948 


Whitmore and Binyon, 136 

Wilsons & Mathiesons, 1077 

Witney Electric Supply Company, 949 
i Syndicate, 949 

Yale Electric Power Company, 213 


New combined plant at Sunderland , 403 
» Copper mining developmente, 343 
» distribution board, 415 
» elements, Becquerel rays and two, 170 
„ 2,500 H.P. turbi des at Niagara, 4 
„ journal, 385 
„ lampholder, 281 
„ phase indicator, A, 35 
„ Primary battery, A, 514 
„ secretary to the Post Office, 98 
„ systems of motive power, 865 
‚ terms! Bome, 306 
» works, Messrs. Williamson & Joseph's, 
92 
» year honours, 23 
Newington Vestry Electricity Works, 1025 
Niagara, Aluminium manufacture at, 989 
is Falls, Buffalo and, 1028 
" » pumping machinery, 754 
„ New 2,500 H.P. turbines at, 4 
» power for Buffalo railways, by О E. 
Dunlap, 773 . 
" suspension bridye, 944, 982 
Niclausse water-tube boiler, The, 659 
Night signalling at sea, 21 
Non-integrating electric meters, Some, by 
Prof. W. E. Ayrton, 997 
Northern Society of Electrical Engineers, 
97, 212, 343 
Northrup, E. F., on The conductivity of 
aluminium, 43 
Notes on higber voltage trolley wires, by 
E. K. Scott, 196 
Notting Hill and Kensington Electric Light- 
ing Bills, 122 
Novel fly-wheel, A, 838 
» reduction gearing, 473 
Nuisance, The law of, 1005 
legal aspect of the smoke, 489 
smoke, 52, 123, 163, 204, 243, 
253, 367, 386, 504, 766 
Р The vibration, 1033 


BITUARY— 


Anderson, T. Scott, 23 
Carte, Dr., 693 

Galton, Sir Douglas, 427 
Head, Jeremiah, 472 
Hutchins, F. L., 666 
McGeoch, A. J , 606 
Obach, E. F. A., 23 
Reuter, Baron P. J. de, 342 
Secrétan, M., 427 

Trott, Capt. Samuel, 472 
Welch, G. W., 561 
Wiedemann, Dr. Gustav, 517 


Observations on electric traction, Some 

general, by H. F. Parshall, 151, 222 
Observatories and electric tramway currents, 
047 


JULY 7, 1899.] 


THE ELECTRICAL REVIEW—INDEX. xi 


Oceanic research and the submarine tele- 
graph, 818, 861 
Osean telegraphs, 396 


OFFictiaL HETURNS— 
African Direct Telegraph Company, 1078 
„  Trans-Continental Telegraph Com- 


pany, 60 

Altrincham Electric Supply Co., 1078 
Amazon Telegraph Company, 429 
Anglo-American Telegraph Company, 782 

» Portuguese Telephone Company, 869 
Aron Blectricity Meter Company, 869 
Automatic Telephone Оотрапу, 137 
Berry's Electrical Company, 213 
Binko, Ridsdale & Co., 213 
ee Electric Supply Company, 


Bournemouth and Poole Elsotricity Supply 
Company, 869 
Brazilian Submarine Telegraph Oo., 991 
Beight’s Light and Power, 213 
British Columbia Electric Railway Co., 827 
T a Telephones, 782 
„ Electric Traction Oo., 100, 869 
„ Insulated Wire Company, 100, 868 
„ . Bebuckert Electric Company, 868 
Brockie-Pell Aro Lamp, 991 
Биш (Каш) Electric Light and Power 
mpany, 213 
Browett, Lindley & Co., 869 
Bueno; Ayres and Belgrano Electric Tram- 
ways Company, 991 
Bute Electrical Manufacturing Co., 868 
Calcutta Electric Sapply Corporation, 991 
Cambridae Electric Supply Company, 518 
Central Electric Supply Company, 213 
Chamberlain & Hookham, 991 
Charing Cross and Strand Electricity Sup- 
ply Company, 868 
Chelmsford Electric Lighting Co., 213 
Chelsea Electricity Supply Company, 868 
Ohatham, Rochester, and District Electric 
Lighting, 24 
City and South London Railway Co., 100 
„ Of Birmingham Tramways Co., 869 
„ ol London Electric Lighting Co., 782 
Connolly Brothers, 24 
Continental Water and Electrical Power 
Syndicate, 307 
Corbridge Electric Lighting Company, 307 
Caba Submarine Telegraph Company, 991 
Direct Electric Generator Syndicate, 307 
Foreign Rights, 
Syndicate, 307 
» Spanish Telegraph Company, 869 
» United States Cables Company, 344 
„ Went India Cable Company, 307 
Doe Portable Electric Light and Power 
Dover Electricity Su 
ver icity Supply Com , 868 
Douglas Southern‘ Electric Таса е, 307 
East Grinstead Electric Lighting Оо., 307 
Eastbourne Electric Light Company, 991 
Eastern Extension, Australasia, and China 
Telegraph Company, 991 
» Telegraph Company, 429 
Electric Construction Company, 100 
Elmore's German and Austro-Hungarian 
Metal Company, 991 
Folkestone city Supply Oo., 991 
Gaildford Electricit Варріу Oo, 991 
Halifax and Bermudas Cable Co., 24 
Hampstead Electric Supply Oo., 100, 137 
Hastings Electric Light Oompany, 100 
Hodges & Todd, 562 
House-to-House Electric Light Supply 
Company, 869 
Hove Electric Lighting Company, 869 
Howell’s Simplex Anti-Inductive Tele- 
Indo-Harope eiie . 0 
uropean Te om 991 
Julias Bax & 00,562 0 Pany, 
Kensio and Koightsbridge Electric 
hting Company, 518 
Leatherhead Electric Lighting and Power 
Company, 562 
London Electric Wire Company, 562 
» A Electrica] Cab Company, 253 
" . „ Omnibus Company, 253 
Metropolitan Electric Supply Co., 868 
National Electric p iring Company, 
1 
„ 1 Supply Company, 429 
hone Company, 782 


н » » 


Newcastle and District Electric Lighting 
imp aa 429 ) 
i -upon-Tyne Electric Sappl 
Company, 782 54 
New General Traction Company, 1078 
Northallerton Electric Light and Power 
Company, 869 


OrriciaL RETURN8— continued. 
Northampton Electric Light and Power 
Company, 518 
Norwich Electricity Company, 782, 827 
мош. Hil Electric Lighting Company, 


82 
Ogmore Valley Electric Light and Power 
HOT DAE 869 
Oriental Telephone and Electric Company, 
991 


Ozford Electric Company, 869 
Pacific and European Telegraph Company, 
429 


Pontypool Electric Light and Power Com- 
ny, 869 
Portable Electric Lamp Oompany, 429 
Potteries Electric Traction Company, 429 
River Po Electric and Power Syndicate, 
60 


Ryde Electric Light and Power Company, 
2 


429 

Bt. James's and Pall Mall Electric Light 
Company, 429 

Salisbury Electric Light and Supply Com- 


pany, 255 
Scarborough Electric Supply Company, 518 
Smitbfield Markets Electric Supply Com- 


pany, 137 
Bouth London Electric Supply Corpora- 
tion, 869 
Syndicate of Electrical Engineers, 1078 
Telegraph Construction and "Maintenance 
Company, 782 
i Improvement Company, 518 
Urban Electric Supply Company, 253 
West Coast of America Telegraph Com- 
peny, 1078 
Western па Brazilian Telegraph Company, 
1078 
Westminster Electric Supply Corporation, 
429 
Wilson Manvfacturing Syndicate, 827 
Wimehurst, Hollick & Co., 827 
Windermere and District Electricity 


Supply, 868 

Windsor : lectrical Installation Company, 
82 

коа Distric: Electric Light Company, 
1078 


Cil filter, New, 934 
„ сап, Improved, 764 
Old students’ dinner, 948 
Okes-Serve water-tube boiler, The, 393, 789 
Omnibus, Delivery van апд, О. Mildé and 
Company's, 834 
" in Berlin, Electrical, 867 
Opening of new tramcar works, 508 
Operation of an interurban electric railway, 
The, 886 
T The motor vehicle ia commercial, 


661 
Order for electric locomotives, 176 
Oscillograph, The, 962 
Oscillographe, M. Blondel's, 969 
Oscillations, Electrical, 359 
Oscillatory and rotatory magnetic fields, and 
the theory of the single-phase motor, 
pel by M. B. Field, 194, 270, 439, 492, 


579 
Owens Oollege, 176 
Oxolia, 503 
Ozone, 737 
„ and fogged photographic plates, by 
E. Andreoli, 326 
» Experiments on the sterilisation of 
water by, by E. Andreoli, 749 


ACIFIO cable, 18, 57, 248, 373, 602, 650, 
771, 822, 864, 944, 987, 1030, 
1076 
ii cable committe», Report of the, 
954, 967, 1013, 1053 
Padlocks, Electricity meter, 242 
Paper cables as used in telephony, &o, by 
“E. J. J., 535 
Papers by M. A. Blondel, 226 
Paris exhibition, The, 323, 503, 606 
» 1900 exhibition and American electrical 
exhibits, 906 
» praises American automotors, 22 
Paris, Stranding of the, 905 
Parker, T., on the Relative advautages of 
A different kinds of power for tram- 
ways, light railways, and motor 
ont traffic, both heavy and light, 
8 
„ T. H., on Some new features in moto- 
vehicle design, 481, 525 
Parliamentary Bills, 504 
" Committees (Tramway, Light- 
ing, and other Bills), 456, 
435 592, 630, 674, 718, 762, 


Parshall, H. F., on Economical transmission 
and distribution of elec- 
tricity from a distance, 
1014 

т » Bome general observations 
on electric traction, by, 
151, 222 

Partnerships, 122, 204 

Paat their best at thirty, 136 

Patch for a leaky tube, коош; 411 

Patentecs (joint), Legal relationship of, 841 

Patent law, Eoglish inventors and United 

Btates, 83 
Patents in Italy, Electric traction, 556 
» оп multiple switchboards, 98 
Pearson's, Mr., paper on Manicipal trading, 
Discussion on, 1039 

Penalty of greatness, The, 606 

Percentage of certain celle, The, 412 

Perjury, Charge of alleged, 203 

Permanent magnets, Steel for, 33 


PEBSONAL— 
Bate, D. O., 561 
Batty, F R., 386 
Bell, Prof. Graham, 136 
Bird, A. G., 177 
Boucher, J. W., 989 
Brown, Boveri & Co., 203 
Cardew, Major, 344, 517 
Coad, T. J., 892 
Cordeaux, J. H, 22 
Cotterell, M. B., 605 
Courteen, H, 605 
Crawley, О. W. 8., 813 
Crompton, R. E, 305 
Dawson, Philip, 305 
Franklin, E. S., 386 
Fynn, V. A., 892 
Gadsby, C. H., 1076 
Garland, C. H., 736 
Gavey, J., 335 
Gerhardi, Ch , 508 
Haskayne, H., 605 
Hedges, K., 251 
Holmes, A. Bromley, 737 
Hulme, G. R, 97 
Jamieson, Prof. A., 989 
Johnston, C. M., 251 
Jones, Herbert A., 473 
Kelvin, Lord, 98, 211, 653 
Little, F., 504 
Maclean, Magnus, 1076 
Marshall, W. H., 386 
Massey, W. H, 132 
Mottram, E. H., 211 
Olsson, M. C., 605 
Parshall, H. F., 813 | 
Place, J., 892 
Preece, W. H., 517, 825, 989 
Price, The late Prof. Bartholomew, 147 
Rimington, Æ. C., 185 
Bcholey, H., 903 
Bivewright, Bir James, 132 
Bteinitz, Mr., 58 
Bugrue, D. F., 605, 825 
Swinton, A. A. C., 813 


Walker, E. O., 
Walpole, Sir Spencer (Retirement), 59 
Wilson, P. B., 892 

Wood, H A., 975 

Woodward, J. H., 97 

Wyld, W., 427 


Pescetto ee Farther notes on the, 
16 


» Storage batteries, 625, 671 
Phase indicator, A new, 35 
» of ww дшн of electricity tariffs, 
A, 4 
Philippines, Electrical work in the, 19 
Phillips, C. E. S., on The action of magnetised 
electrodes upon electrical discharge 


коюшар plates, Ozone and fogged, by 

. Andreoli, 326 

Photographing wireless signal«, 736 

Physical Bociety, 187, 263, 437, 572, 674, 838, 
1045, 1075 

Physics and eleotrical engineering in 1898, 
144 


Piotures 7 telegraphy, The transmission of, 
26 


Pigg, J,on Insulation tables (Institution of 
Electrical Engineers paper), 479, 


523 
Pipes, Steam, 621 
Dp кейге, 495, 538, 599 
Pitt, W., on Cranes, and the power to be 
used with them, 1015 
Plant at Sunderland, New combined, 403 
Plante, Electricity and, 212 
m E two-speed travelling electrical, 


zii THE ELECTRICAL REVIEW—INDEX. 


[JULY 7, 1899. 


Polarisation, Galvanic, 754 
Polyphase machinery, 306, 385 . 
н patents declared invalid in Ger- 
many, Teala, 96 
Portraiture, 22 
Postal telegraph progress in 1898, 306 
Post Offica and telephony, 587 
j РА Tre, by B. A. 
Varley, 530 
Potteries electric tre mways, 817, 859 
Power, Economical supply of, 269 
» for electric traction, Tre generation 
of, by J. Gray Scott, 963, 1070 
„ for tramways, light yailwaye, and 
motor car traffic, both heavy and 
light, The relative advantages of 
different kinds of, by T. Parker, 998 
» house, Testsof а Boston tramway, 490 
„  tcbeme, The Midland electric, 550, 
680, 813 
„  tchemes, Rejection of, 333, 473 
of, Municipal Ccr- 
porations and 
the, 59 
The large, 61, 122, 162, 208, 
242, 281 
„ supply, Alternating stations and, 149 
» to be used with cranes, 1008 
by W. Pitt, 
1015 
» transmission, High voltage, 73 
Prece, x English electrical contractors, 
1 


Preece's, Mr., retirement, 252 > 
Presentations, 22, 58, 134, 135, 176, 253, 306, 
285, 416, 560, 605, 736, 907, 948 
Primary battery, The R baorts, 862 
Private Bills, 163, 975 
» enterprise, Municipalities and, 257 
Progress in the application of the Röatgen 
rays in surgery, Recent, 885 
i of alternating currents, 578 
i of electricity, The, 98 
„ olf tbe Bolton electricity works, 295 
Prepayment meter, The Long-Schattner, 428 
Preservation, Wire rope, 559 
Primary battery, New, 514 
Problem for the electrical industry, 2 
Proctor, Н. Faraday, Presidential address to 
the Municipal Electrical Association, 
995 
Production of chlorates by electrolysis, The, 
351 


Professors as consulting engineers, 490 
Profits and repayment of loans, Appropria- 
? tion of, 971 

Hc 3 " » by Bailie Maclay, 
. 996 
Progress of electricity, 98, 109 
Projection value of various illumicants, 411 
Propeller and shaft coupling, Ballot's patent, 

14 


Proportionality of the electromotive force 
of decomposition," Dr. D. Tommasi 
" On the law of the, 917 

Protest against monopoly, A, 558 

Provision for teaching electro-chemistry in 
this country and abroad, The, 146 

Provisionsl orders, Applications for electric 
lighting, 68 

Palverisation of iucandesc:nt platinum 
wires, The, 515 

Pulvis accumulator, 115 

Pamp efficiencies, Electrica], 264 

„ valve, New, 1050 
Pamping (electrical) in South Staffordshire, 
805 


3 in mine s, Electric, 939 
ii machinery, Niagara Falls, 754 
„ The application of electrical power 


to, 315 
Pyne, Sir Salter, 737 


UEENSLAND Government electrical 
engineer, The, 212 
Question of age, 472 
i of SCAM tariffe, A phase of the, 
44 


Questions re municipal electrical trading, 
Bome, 224 
Quin's (Mr.) position at Blackpool, 212 


pr Electrical, by J. B. Taylor, 
794, 799 
Radiator, Dowsing luminous electric, 161 
Railway electrician killed by electric light 
wire, 133 
„  Bignalling popularly explained, 446 
» trains, Electric intercommunication 
between, by W. E. Langdon, 27, 
63 


RalLwats— 
Baker Street and Waterloo Bill, 506 
Behr's li. htning express, 56, 96, 896 
Boston Elevated, 285 
Buffalo snd Niagara Falls Electric, 516, 


906 
Oel. tral London, Notes cn a visit to the 
generating station of the, 1046 
Charting Crcss and Hampstead Under- 
ground, 93 
City ard South London, Locomotives on 
the, 299 
Electric, by E. K. Scott, 584 
" in Germany, 419 
Electrification of Steam, The, 236 
Equipments, 826 
Finchley light, 288 
French Orleans, 684 
Indian, Electricity for, 769 
Intercommunication between electric, 
125 
L.O.C. and light, 684 
Light, 286, 336, 463, 863, 896, 938, 1068 
„ Railway Commission, List of appli- 
cations, 1083 
» routes, 649 
Metropolitan and electric traction, 286 
New Kashmir, 962 
Niagara Gorge, 1073 
ii power for Buffalo, by O. E. 
Danlap, 773 
North-West London Bill, 684 
Operation of an interurban electric, The, 
886 


Power des ions,Storage batteries for electric, 
4 


Return feeders for electric, 324 
Signalling, 693 
- on single line, 623 
South Side Elevated, Electricity v. eteam 
on the, 666 
Btation lighting in Ireland, 243 
Strand to Wood Grecn, 94 
Street, Depreciation of machinery and 
equipment of, 58 
Suburban and Metropolitan, Electric trac- 
tion and its application to, by P. 
Dawson, 528, 571, 612 
Trains, Intercommunication io, 534 
Undergrcund electric, 57, 248 
" lines for New York, 689 
Waterloo and City Station, 980 
ii Euston, and Paddington, 463 
ji to Baker Street Electric Under- 
ground, 94 


Rare earths when beated “in vacuo" by 
means of cathode rays, On the lu- 
minoeity of the, by A. A. Campbell 
Swinton, 915 

Rareficd gases, preliminary note, The action 
of magnetised electrodes upon elec- 
trical discharge phenomena ір, by 
C. E. 8 Phillips, 313 

Ratio of dynamo to turbine rating, 20 

Raymond- Barker, E., on Atlantic earth cur- 
rents, 925 

Rays, X, 176 

" mg 9 new elemente, The Becquerel, 
0 


„ Cathode, On the reflection of, by A. A. C. 
Swinton, 314 
Recalescence, 1050 
Receiving orders, 84, 416 
Recent legislation in relation to the supply 
of electricity for light and power, by 
F. B. Browne, 3, 38 
Recorder signals, Siphon, by J. Rymer-Jones, 
36, 77, 191, 484 
Recording apparatus, Callendar’s electrical, 
582 


з n Insulation, 460 
instruments, 366 
Reducing gear, Motor, 415 


Reduction gearing, Novel, 473 

Б: flection of cathode rays, On the, by A. A. C. 
Swintcn, 214 

Refuse destruction and electric lighting in 
St. Pancras, 148, 221 

R En Boiler Furnace Company, The, 
41 


Regulation of wiring rules, The, by O. H. 
Wordingham, 185 

Regulations, Electrical house-wiring, 116 

Reichsanstalt and of the Versuchsanstalt, 
Berlin, The work of the, 262 

Rejected power bills, The, 473 

R-jection of electric power supply bills, 333 

Relation between the heat given off inside 
voltaic couples, and the heat capable 
of being transmitted to the circuit 
under the form of ckemical energy, 
by Dr. D. Tommasi, 541 

Relations to central stations, Electric vehicles 
and their, 321 

Relationship of joint patentees, Legal, 841 


Relative advantages of different kinds of 


power for tramways, light railways, 


and motor car traffic, both heavy 
and light, by T. Parker, 998 
Е lease of trustee, 84 
Repayment of loans, Appropriation of profit 
end, 971 
р by Bailie Maclay, 996 
Researches on the electrolysis of alkali 
chlorides, Some recent, 907 
Resistance bridge, Callendar & Griffiths’, 441 
i containing earth currente, Modi- 
fied bridge mettod of measar- 


ing, 316 

" Earth, 74 

" material, Beacon, 366 

» of copper wires, Temperature co- 
efficient of the, 531 


a Train, 617 
a unite, Standard, 856 
Responsibility of workmen, 724 
Retirement, 561 
Return feeders for electric railways, 324 


REvizvs— 

Automotor and horseless vehicle pocket 
book, 1899, 45 

Centrifugal pumps, turbines, and water 
motors, by C. H. Innes, 46 

Commercial management of engineering 
works, F. G. Burton, 647 

Continuous current dynamos, by J. Fisher 
Hinnen, 662 

Dizionario Tecnico in quatro lingue, 12 

Dancan's Manual of tramways, omnibuses, 
and electric railways, 1899, 1020 

Eogineers' year book cf engineering for- 
mule, Rales, tables, data, and 
memoranda, by H. R. Kempe, 548 

Entropy diagram and its applications, The, 
by J. Boulvin, 888 


Iaternal wiring of buildings, by H. M. 


Leaf, 517 

Iawood's tables of interest and mortality, 
by W. Bchoolipg, 887 

Kelkulos sobre las Kanerias de Agua, by 
A. E. Balszar, ! 47 . 

Liw of tramways and light railways, by 
B. Bric2, 547 

Marine boilers, by L. E. Bertin, 277 

Measurement and weighing, by Edwin 
Edt er, 887 

Michael Faraday: His lite and work, by 
B. P. Thompson, 45 

Practical oslculation of dynamo-electric 

E by Alfred E. Wiener, 
1 


- dictionary of electrical engi- 
neering and chemistry in 
English, Spanisb, and Ger- 
man, by P. Hoyne, 887 
i work in physics, for use in 
schools and colleges, by W. 
G. Woollcombe, 888 
Railway its signalling, by James Pigg, 
26 


Slide rule, The, by C. N. Pickworth, 887 
Working ia steam boilers, by E. G. Hiller, 
54 


Rhodes, W. G, on Speed variation of alter- 
nating current motors, 107 

Rider, J. H., on Combined lightiog and 
traction works, 1043, 1084 


Road bede, Dust free, 710 
» traction, International competitive 
trials of accumulators for, 6 
Roberts primary battery, 862 
Rock Falls at Niagara, 644 


Roller bearing, The Hyatt, 415 
Rontgen rays in 1898, 135 
А » in surgery, Recent Pur in 
the application of the, 885 
„ fold and tc tna 
Rotatory magnetic s, and the theory of 
the single-phase motor, On oscilla- 
tory and, by M. B. Field, 194, 270, 
439, 492, 579 
Royal Institution, 385 
ii ii centenary, 947 
„ Society conversazione, 758, 1055 
Rubber, 833 
» as an insulator, The declining use of, 
134 


„ Brazilian, 122 
» substitute from сотр, A, 825 
Running away of inverted converters, 135 
Rymer-Joncs, J , on Syphon recorder signals, 
36, 77, 191, 484 


T. ANTHONY B falls water-power plant, 
901, 941 
Balt solutions, electrolytic conductivity of, 
150 


Bchattner standard meter, T'he, 885 


"-— — — — —— —— — — 
— — E odd — са D 


JULY 7, 1899.] 


THE ELECTRICAL REVIEW—INDEX. xiii 


Bchemes = the British Electric Traction 


y, The, 355 
„ and Jordan, A., on Testing to 


„233 

Schuckert * Oo., 659 

Scotch water-power scheme, 15, 681, 737, 801 

Scott, E. K., on Alumiaium for switch work, 
bus bars, &c., 878, 956 

on Coal cutting machinery from 
the humanitarian point of 
view, 927 

on Electric railways, 584 


te » 
» 97 
. wires, 196 
» J. Gray, on Generation of power for 
electric traction, 963, 1070 
Secondary batteries, Electrodes for, 692 
Sscond-hand boilers, 221 
Secret commissions ia the electrical engineer- 
ing industry, 550 
Sami-permeable membranes, 904 
Sentence, 606 
Sheffield smoke, 515 
Shock on Brisbane trame, Damages for elec- 
tric, 145 
Shunt, Sallivan’s ost 715 


eee , 
е е ев 


si ша кык Ыы Railway, 446 
» Bingle line biock, 873 
Signals, Siphon recorder, by J. Rymer-Jones, 
36, 77, 191, 484 
Silicon lamp, A carbide of, 361 
Silver medal, 98 
Single line block signalling, 873 
„ -phase alternating current motors, 934 
„ -phase alternating motore, The cost of 
supply to, 587 
„ -phase motors, The use of, 45 
„ -phase motor, On oscillatory and 
rotatory magnetic fields, and the 
of the, by M. B. Fi:1d, 194, 
271, 439, 492, 579 
Biphon recorder signals, by J. Rymer-Jones, 
36, 77, 191, 484 
Blip of the pen, Oaly a, 693 
Smoke abatement, 446 
» and its diminution, 881 
„ nuisance, The, 52, 123, 163, 204, 243, 
253, 367, 386, 504, 766, 
The leg inus f th 9 
" T e legal aspect of the, 48 
n preventing device, 49 
» prevention, 252 


»" » rench, 306 
„ Sheffield, 615 


Smokeless firing, 561 
S stoker, Grimshaw'e, 132 


SoCIBTIES AND INSTITUTIONS — 


American Civil Engineers, 737 
- та E Association, 


Civil and Mechanical Engineer’ Society, 


Electrical Association of New South 
Wales, 98 
Electro-Harmonic Society, 959 
Glasgow Technical College Scientific 
Society, 559 
Institute of Chemistry, 962 
Institution of Civil ingincers, 306, 343, 
. 427, 693, 735, (conver- 
sazione) 999 
» оё m. Eingineers' conference, 
$ ot Electrical Esgineera, 59, 80, 
95, 158, 183, 238, 360, 385, 
407, 427, 451, 479, 497, 617, 
526, 634, 716, 736, 743, 759, 
787, 836, 905, 916, 947, 
(conversazione) 1033 
8 of Junior Engiaeers, 98, 176, 
177, 273 
Municipal Electrical Association, 252, 580, 
691, 826, 866, 1018, 1034, 1084 
Northern Bociety of Electrical Engineers, 
96, 212, 343, 471 
Physical, 187, 263, 437, 572, 674, 838, 887 
Rontgen, The, 212 
Boyal en 212, 517, 604, 779, 866, 


: Society, 79, 194, 176, 252, 306, 693, 


Bocié: e dott male des Electriciens, 20, 
Society of Arts, 21, 176, 472, 559, 1085 


pening, Water, 704 
general observations on electric trac- 
со Horace Е. Parshal), 151, 222 
Sound-board telephone, 22 
South African electrical news, 243 
Bouthampton fatality, The, 21, 135, 171 


Notes on higher voltage trolley 


Bpace telegraphy, Improvements in mag- 
notio, by Dr. Oliver Lodge, 66, 103, 
141 


Spark analysed, The induction coil, 544 

Specimens of joints, Some, 452 

Speed variation of alternating current motors, 
by W. G. Rhodes, 107 

Speeds, Absorption and cable, 956 

S'andard resistance unite, 856 

Standards for direc! connected sets, 882 

Starting : new steam plant, by E. P. Watson, 

41 


Btatic motors, Interesting, by H. B. Dailey, 


586 
Steam boilers, Installation of, 973, 1010, 1056 
» engine governors, by J. Davicson, 30 
" » Balzar, The, 8 
„ mains for electric supply stations, 482 
» pipes, 621 


» Method of strengthening, 111 
m plant, Starting a new, by E. P. Wat- 
Bon, 541 


„  rAilroade, The electrification of, 236 
» trap, Toe Geipel, 83 
tarbines. by Rankin Kennedy, 237, 
397, 672 
Steel, Magnet, 5 
» for permanent magnet:, 34 
Steels, EC properties of tempered, 40, 
112 
Sterelectrol ysis, 517 
Bterilisation of water by ozone, Experiments 
on the, by E. Andreoli, 742, 947 
Btill wrong, 826 
Stoker, Grimsbaw's smokeless, 132 
Stokes'e, Sir George, jabilee, 947 
Stoking, Systeme of, 393 
S:orage ba'teries and electric moto-vehicles, 
Mr. О. E. Woods ор, 170 
for electric railway power 
stations, 747 
Improvements durirg the 
last half decade, 404 
15 Pescetto, 625, 671 
Btandardiz - , Bogineers must, 1049 
Stranding of the Paris, 905 
Street railway companies, The dividend eain- 
ing prospects of, 616 
„ railways, Depreciation of machinery 
and equipment of, 58 
Strength of boilers, 617 
Strengthening eteam pipes, Method of, 111 
Stresses, Fly-wheel, 48 
Strike of French engineers, 907 
Students on tour, Electrical engineering, 748 
Sturtevant vertical engine and four - pole 
generator, 318 
Bubmsrine boats, French, 98 
» „ The latest, 197 
- cables, Capacity measurement of, 
in connec'ion with the 
K R law for speed of 
Te ing, 848 
Ея „ ба measurements of 
As y J. Elton Young, 
743, 787, 836 
T 10 Capacity of long, 788 
a » in war time, 402 
10 telegraph, Oceanic research and 
the, 818, 861 
Substitute for galvanising iron and steel, 514 
ullivan Universal galvanometer, 426 
Bullivan's Universal mare 716 
Sulzer steam engine, The, 8 
Buperheat, Economy of, 115 
Bupply of electricity for lighting and power, 
Recent legislation in relation to the, 
by F. B. Browne, 3, 38 
Burface contact system, Combined condait 
and, 151 
n mil system, The Murphy, 427 
Surfaces, Flat, iu steam boilers, 490 
Sargery, Recent progress in the application 
of the Röntgen rays io, 885 
Suspension bridge, Niagars, 944, 982 


Swinburne, J., on Methods of electrical 


transformation, 999 
т „ on Nernst's electric light, 
259 


Swinton, A. A. Campbell, on The luminosity 
cf the rare earths when heated 
" jn vacuo” by means of cathode 
rays, 915 
i dA A O., Py Бы reflection of cathode 
14 
Switch and | fuse, Verity and Steele's new 
patent high tension, 243 
„ work, bus bars, &c., Aluminiun for, 
by E. K. Bcott, 878, 956 
Switchboard, Patents on multiple, 98 
Synchronieers, 318 
System, El:ctric c. ndait, 300 
Bystems of stoking, 393 


AITE, C. D., on Notes on distribution of 
electricity, 1012 


Tariffs, Alphase of the question offelectricity, 
442 

Taylor, T E., on Electrical radiation, 794, 
99 


Teaching electro-chemistry, 146, i77 
Technical education, 105 
М " American, 270, 
" Mr.tBalfour ор, 51 
Telegrams to India and the Far Hast, The 
ы: charges for, 688, 822, 


i to South Africa, Delay to, 938 


TELEGBAPH— 

Act (1892) Amendment Bill, 374 

African trans-Continental, 174, 248, 463 

Australian laudlines, 1073 

пира and Post Office telegraph wires, 

2 

Cape to Cairo telegraph line, The, 728 

Central Africa, in, 94 

Chamber of Commerce and telegraph 
matters, 464 

Chaap Imperial telegraphy, 690 

» telegraph rates, 771 

Olerks, Mr. Hanbary and the telegraph: 
A reply, by О. Н. Garland, 487, 493 

Communication with Cebu, 945 

„ the Yukon, 464 

Congo, on the, 341 

Direct Continental landline, 209 

German field telegraph peace establish- 

ment, 661 
ii telegrapbs to the East, 373, 822, 
897, 938, 987 

Germano-Roumanian telegraphs, 420 

Im telegraphic system, 650, 928, 948 

Indian telegraphs, 323 

International complications in British 
tele geaph offices in the Far East, 733 

Interruptions to Australian trunk land- 
lines, 175, 734 

Klondyke telegraphs, 420 

Natal, 1031 

Ocean, 396 

Papers at the Institution of Electrical 
E- gineers, 804 

Postal telegraphists, The, 557 

Proposed аа telegraph une to Indis, 

2, 650 


Rates to India, 716, 897 
» tothe West Indies, 690 
R duction of rates to India, 1031, 1057 
Boudan telegraphs, 464, 945 
Шш Oceanic research and the, 818, 
861 
Trans-African telegraphs, 1074 
Turkish telegraphs, 94 
West Africa, in, 304 
Wire export trade, 57, 248, 420, 650, 772, 


988 
World's telegraphs and telephones, The, 
412 


Telegraphic communication with Wei-hai- 
wei, 249 
relic from Omdurman, 4:3 
Telegraphists, French, 771 
к International Congress of, 907 
" School of Science, 305 
The, 323 
Telegraphy by magnetic iaduction, by B. 
Evershed, 142, 183 
з by ultra-violet light, 515 
а E AE experiments in wireless, 


" Improvements in msgnetic space, 
by Dr. Oliver Lodge, 66, 103, 


| 141 
M The experiments of Prof. Hughes 
Die ether, by J. Munro, 883, 

94 


10 The transmission of pictures by, 
* Theory of wireless, 746 
» Wireless, 40, 97, 135, 212, 358, 


517, 560, 603, 606, 651, 653, 

666, 690, 692, 724, 736, 753, 

823, 864, 886, 945, 1032 

A wireless, and the trans-Atlantic 
cable, 653 

is wireless, by Rankin Kennedy, 
5&3 


" wireless, in 1849, by O. Bright, 
314 


[4 


TELEPHONE— 
Automatic telephones, 420 
Barnet automatic telephone meter, 593 
Bill, 420, 464, 558, 1034 
РЕ and municipal trading, 1031 
Brussels оро service ditorganised, 
0 


telephones, 126 
Cardiff telephones, 126 
City police and the telephone, The, 336 


xiv THE ELECTRICAL REVIEW—INDEX. 


[JULY 7, 1899. 


TELBPHONE— continued. 
Oolombo telephone service, 897 
Dover telephones, 420 
Edinburgh system, 126 


is Improvement in: the suppres- 
sion of the telephone bell(e), 


21 
Glasgow lines, 690, 733 
» and the underground telephone 


pipes, 557 
Government and the telephones, The, 373, 
420, 464, 558 (see also under “The 
Telephone Qaestion ") 
Hull, 557 
Trish, 336 
Islington, 690 
Kilducheveky-Mega telephone, 353 
London and Birmingham underground 
cable, 128 
T telephone ares, The, 507 
servioe, The, 159 
Manohester, 336, 650 
Muddlein London and New York, The, 856 
Municipal, 1054 
Muaicipalisation of the telephone, by А. B. 
Mountain, 1086 
National Telephone Company's Bills, 18, 
175, 303, 336, 373 
New instrument, 779 
» patente, 503 
Overhead wires in Islington, 126 
Paris telephones, 126 
and the Post Office, by B. A. Varley, 530 
id Office panne. 373 
Progress in the West of England, 650 
Purchase, The, 94, 110 
Question, Tbe, 110, 121, 126, 175, 209, 252, 
304, 360, 399, 420, 464, 507, 529, 558, 
603, 605, 650, 728, 772, 778, 822, 864, 
873, 898, 922, 945, 988, 1016, 1061 
Bervice in foreign countries, 471 
» meter, A, 974 
Sound-board, 22 
in the States, 650 
Swansea telephones, 420 
Sydney, 126 
Tunbridge Wells telephones, 420, 772 
York, 18 


Telephones, by J. Gavey, 699 
Private, 636 
Telephonic apparatus, Trials of, 230 
Telephony, &c., Paper cables as used in, by 
“E. J. J.,“ 535 
á Long distance, 59 
" The Pcst Office and, 587 
and, by B. A. 
Varley, 530, 539 
Temperatare coefficient of the resistance of 
copper wires, 531 
кан Егу Magnetic properties of, 40, 
Tervible's boilere, The, 573 
Tesla on the Wehnelt interrupter, 653 
1 polyphase patents declared invalid in 


y, 96 
Tesla's high potential and high frequency 


» » n 


toting Ты ы 
атс p carbons, 412 
i Locomotive boiler, 693 
» to faults, by A. Jordan and W. 
Bchonau, 233 
Testa of a Boston tramway power house, 490 
Tneatre lighting, 243, 282 
Theft, 637 


1 854 | 
Theory of the single-phase motor, On oscilla- 
and rotatory magnetic fields 
and the, by M. В. Field, 194, 271, 
489, 492, 579 
» ot the Wehnelt interrupter, 1012 
» Of wireless telegraphy, 746 
Thermo-electric combination, 905 
Three-phase and tramway work, Notes cn, 
by A. Gibson, 79 
ji transmission, 616 
"n й Combined two 


and, 989 
Tides, Utilising the, 20, 947 
Timber seasoning, Electric, 343 
Tommasi, Dr. D., Note on the electrolysis 
of water with an 
E.M.F. lower than 
1:5 volt, 293 
» d on Electrical energy 
pr roduced directly 
m carbon, 793 
on Relation between 
heat given off inside 
voltaic eouples and the 
heat capable of being 
transmitted to the cir- 
cuit under the form of 
chemical energy, 541 


Tommasi, Dr. D., on “The law of the pro- 
3 of the electromotive 
| отсе of decomposition," 917 
Trade disputes, 471 
Tramcar works, Opening of new, 508 
Tiamway work, Notes on three-phase and, 
by Arthur Gibson, 79 
Tramways employés! dinner, 163 
- telephones and coolies, 252 


TRACTION AND TRAMWAYS— 

Aberdare, 937 

Aberdeen, 124, 173, 207, 247, 286, 335, 419, 
557, 979 

Accrington, 895, 979, 1066 

All night trams, 17 

Alloa, 769 

Alva, 648 

Anglesey, 858 

Applications of electric traction to subur- 
ban and metropolitan railways, by 
P. Dawson, 528, 571, 612 

Ardrossan, 124 

Ashbourn, 648 

Ashton, 769 

Aston, 937 

Auckland (N. Z.), 937 

Ayr, 648 

Baker Ae and Waterloo Railway, 506, 

2 


Bangor (co. Down), 419, 506 
Barcelona, 173, 287 
Barking, 285, 596 
Barnsley, 285, 896 
Bath, 207, 247, 335, 506, 648, 683, 896, 979, 
1066 
Batley, 937 
Belfast, 648, 1066 
Berlin, 1066 
Bexhill, 17 
Birkenhead, 821, 863 
Birmingham, 93, 247, 385 
Black Country, Tne, 371 
oe 207, 419 (description), 465, 506, 
55 
Blackheath, 1066 
Blackpool, 335, 596, 683 1023 
Bolton, 247, &21 
Bootle, 371, 419 
Boston Elevated Road, 285 
Bournemouth and Poole, 937 
Bradford, 335, 506, 821, 1024 
— Leeds, 648, 653 
Brighton, 506, 821, 896, 937, 979, 1023 
Bristol, 207, 247, 618, 769, 858 
Brixton cable tram, 17 
Brompton and Piccadilly Railway, 463 
Bromsgrove, 821, 858 
Buenos Ayres, 821 
Burton-on-Trent, 858, 896 
Cape Town, 781 
Cardiff, 173, 506, 596, 683, 896 
Central London Railway, 371 
Chatham, 596, 821 
Cheltenham, 17, 247, 371, 937, 1066 
Chester, 683, 1024 
— Kelsall, 557 
Clacton, 1024 
Olontarf, 371, 506, 858 
Coatbridge and Airdrie, 173, 285, 419, 463, 
596, 979 
Colombo, 125, 342, 683 
Cclone, 247, 371 
Commercial aspect of electric traction in 
Great Britain, 577 
Cork, 285 
Coventry, 371 
Orewe, 769 
Orosby, 979 
Oroydon, 937, 1024 
Crystal Palace, 207 
Darlaston, 937 
Darlington, 173, 727, 937 
Darwen, 727 
Darby, 938, 979 
» Ashbourne, 938 
Development, Electric, 403 
Davonport, 125, 247 
Dewsbury, 56, 207 
» and Spen Valley, 938 
Donaghadee, 506 
Doncaster, 286 
Dover, 557, 648, 727 
Dublin, 56, 125, 208, 335, 371, 419, 463, 596, 
858, 896 
and Lucan, 208 
Dadley, 17, 93, 286, 335, 371, 419, 684, 
858 


is ind. Stourbridge, 938, 1024, 1066 
Dundee, 173, 208, 286, 985, 1029, 1066 
—Broughty Ferry, 648 
Durban, 17, 371 
Eastbourne, 596, 648, 727, 896 
East Ham, 863 
Eccles, 208, 821 
Edinburgh, 17, 125, 247 


TRACTION AND TRAMWAYS — continued. 
Electric traction, 907 
Energy consumption on electrical tram- 
ways, 233 
Engines, electric light and traction, 980, 
1069 


Erdington, 896 

Exeter, 649 

Exmoutb, 938 

Fenton, 17 

Finchley light railways, 286 

Finland, 247 | 

Fleetwood, 557 

to Morecambe, 938 

Florence, 371 

France, 17, 31 

Freight distributors in cities and suburbs, 
Electric tramway systems as, 954 

Frome, 769 

Gas traction replaced by electric traction, 
371 


Gatesbead, 247, 371, 935 
General observations on electric traction, 
by H. F'. Parahall, 151, 222 
Generation of power for electric traction, 
The, by J. Gray Scott, 963, 1070 
Germany, 335 
Giant's Causeway, 769 
Gillingham, 821 
Glasgow, 18, 23, 56, 125, 174, 208, 247, 388, 
372, 419, 463, 557, 596, 649, 769, 98.5, 
1029, 1066 
Great Northern and Strand Electric, 208 
Greece, 286 
Greenock, 286, 419, 506, 596, 649, 684, 1067 
Уу and Port Glasgow, 1029 
Grimsby, 247 
Halifax, 93, 684, 938 
Hamilton, 463, 728 
Hanley, 335 
Hauwell and Ealing, 174 
й and Uxbridge, 208 
Hastings, 335, 371, 769 
Hawick and Jedburgb, 938 
Houghton, 463 
" -le-Spring, 506 
Howth, 858 
Huddersfield, 286, 371, 821, 863, 896, 1024, 
10 


68 
Hull, 336, 769, 985, 1068 
Hurstpierpoint (Sassex), 94 
Hyde, 596 
Ilford, 728 
Indispensable accessories of electric trac- 
tion, by H. E. P. Co:trell, 667, 711, 
755, 843, 923, 1051 
Ingleton, 649 
Ipswich, 125, 247 
Isle of Man, 1029, 1068 
» Thanet, 769 
Italy, 18, 174, 208, 372, 728, 769 
Keighley, 557 
Kingston, 18, 208, 769, 896, 938 
Kinver and Kingswinford, 770, 1029 
Kirkcaldy, 463, 1058 
Lambeth, 649 
Lancashire, 985 
Leamington, 938 
Leeds, 18, 208, 247, 336, 419, 770, 821, 850, 
985, 1029, 1073 
Light railways, 286, 420, 463 
v. tramways, 59, 336 
Limerick, 728, 821 
Lincoln, 18, 602 , 740, 986 
Litherland, 506 
Liverpool, 57, 94, 174, 208, 248, 336, 557, 
684, 770, 863, 896, 998, 979 
— Prescot, 286 
Llandudno, 286, 684, 896 
London, 372, 506, 898, 863, 986 
» County Council and electric trac- 
tion, 248, 343, 419, 463 
Council] tramways mana- 
ger, The, 135 
" United echemes, 94, 125, 286, 1068 
Lowestoft, 248, 728, 770, 822 
Lucan- -Leixlip, 506 
Madrid, 291 
Manchester, 18, 57, 94, 126, 174, 372, 506, 
596, 986, 1073 
Manhattan railroad, 209 
Mechanical traction by electricity, by G. O. 
Caningham, 1000, 1016 
Melbourne, 126 
Metropolitan Railway and electric traction, 
174, 286 
Mexico, 18 
Middlesex County Council, 649, 897 
Middleton, 209, 372 
Milan, 602 
Mont Blanc, 209 
Morecambe, 94, 557 
Moss Side, 94, 336 
Mumbles, 372, 770 
MUT surface rail system, 427 
Musselburgh, 770, 897 


— — ———— ——ů—ů— — ы = * = ~~ a owe 


JULY 7, 1899.] 


TRACTION AND TBAMWAYS—continued. 
Newcastle, 174, 248, 286, 336, 372, 420, 463, 
596, 649, 728, 770, 822, 863, 
897, 938 
" under-Lyme, 248 
i (Staffs.), 986 
Newport, 938 
Niagara Gorge Electric Railroad, 1030 
Norwich, 336, 649 
Nottingham, 770 
Observatories and electric 
currents, 947 
Oldham, 126, 649, 770, 863, 986 
Oldbam-Middleton, 1029 
Ormskirk, 684 


tramway 


„ (W. A.), 897 
Peterborough, 728, 897, 938, 1029 
Plymouth, tion scheme and electric 
0 301, 602, 728, 770, 822, 1009, 


107 
Pontypridd, 57, 372, 863, 1029 
Poplar, 507 


е 
Porth, 373 
Portobello, 897 
Porto Rico, 394 
Portrush, 897, 1073 
Portsmouth, 57, 209, 248, 420, 463, 684, 


863, 986 
Potteries, 684, 817, 859, 897, 903 
Power house, Tests of a Boston, 490 
Preston, 770 
Reading, 372, 938 
Redditch, 94, 986 
Reigate, 57 
Relative advautages of different kinds of 
power for tramways, light railways, 
and motor-car traffic, both heavy 
and light, by T. Parker, 998 
Rhondda Valley, 57 
Rhyl and Prestatyn, 420 
Richmond, 649 
Ringsend, 822 
Roker to Houghton-1c-S pring, 420 
Rome, 372 
Rouen, 649 
Rassia, 248, 684 
Ryde, Sea View, 986 
Bt. Helens, 209, 986 
Salonica and Smyrna, 938 
Sedgley, 372, 1029 
hai, 897 


з 
Sheffield, 372, 602, 689, 938 
South Staffordshire, 248,089, 728, 986, 1073 
» Wales, 897 
Southampton, 94, 126, 174, 303, 373, 500, 
Southend and Leigh, 1073 
602, 649 
Bouthport, 18, 248, 684, 770 
€ —Lytham, 986, 1029, 1073 


9 57 

Valley, 728, 770 

Biaffordsbire, 822 
Stations, Combined lighting and traction, 1 
Btirling and Tillicoultry, 770, 822 
Stockton, 303, 373, 727 

Btourbridge, 174, 371 

Sumlerland, 508, 507, 557, 770, 897 

Satton Coldfield, 770 

Swansea, 57, 174, 373, 689, 822 

Swinton, 1029 

Bydney, 18, 299, 463 

Tees-side, 209 


er waggons, 4 
Tramcars io Italy, and electric locomotives, 


Turnstall, 94, 248, 1029 

Twickenham and Hounslow, 209, 650 
Vienna, 770 

Walsall, 57, 94, 248, 420 
Walton-on-the-Naze, 771 

Warwickshire, 57, 94 

Waterloo, Euston and Paddington Riil. 


W 
Whitefield, 771 
Wigan, 771 
Wolverhampton, 18, 248, 286, 303, 336, 
371, 650, 684, 987 

" and Bridgnorth, 938 
Worcester, 599, 689, 728, 897 : 
Wrexham, 18, 57, 209, 373, 420, 897, 987 
Wycombe Valley, 897 
Yeadon, 689 


Trade with Brasil, Oar engine, 472 
“Уми Union progress, 134 


Trading mensce, The municipal, 545 
» Municipal, 133, 176, 251, 367, 1010, 
1063 


The Telephone Bill and, 
1031 


Train lighting, 282 
» resistance, 617 
Trains, Intercommunication in railway, 534 
Transformation from triphase to monopbase 
alternating currents, 76 
i Methods of electrical, by J. 
Swinburne, 999 
Transformers, Design of, 134 
i High -speed continuous cur- 
rent, 1057 
Transmission and distribution of electricity 
from a distance, Economical, 
by Н. Ё. Parshall, 1014 


1 Combined two- and  threc- 
phase, 989 

ai High voltage power, 73 

5 of electrical power, Long dis- 
tance, 990 


T of pictures by telegraphy, 926 
р Three-phase, 516 
Transmitter, The Kilduchevsky mega tele- 
phone, 265, 353 
Transportation problem, The, 1047 
Trials, Automobile, 736 
„ of accamulators for road traction, 
International competitive, 6 
„ of telephonic apparatus, 230 
Triphase to monophase alternating currents, 
The transformation from, 76 
Trolley line poles, Life of, 868 
ü lines appreciated ia Philadelpbia, 263 
» pole, Cold drawn seamless, 781 
ii wires, Notes on higher voltage, by 
E. K Scott, 196 
Trae story, A, by ҮҮ. P. Maycock, 227 
Trank mains Bill, The County of London 
and Brush Company's, 315 
Trusts, American, 867 
Turbine rating, The ratio of dynamo to, 20 
„ Тһе Little Giant" electrical, 855 
Turbines at Niagara, New 2,530 H.P., 4 
> Bteam, Ьу Rsnkia Kennedy, 237, 
397, 672 
Two and three-phase transmission, Combined, 
989 


M реса electrical travelling platform, A, 
1 


[ F light, Telegraphy by, 
51 


Underground cable, London and Birmingham, 
128 

United States cable ship ZJooker, 776 

Unite, Dangerous, 1075 

Universal engine, The, 163 

T shunt, Sullivan's 715 

Unsolicited companionship, An, 803 

Use of gas engines for dynamo driving, The, 
145 


Utilisation of blast furnsce gas, The, 270 
й of the Kerka Falls in Dalmatia, 
904 
‘i of water-powers, Electrical, 234 
Utilising the tides, 20, 947 


Y 7 AOUUM drying of dynamos and motors, 
386 


Valve gear, The Ferranti, 907 
» Willans engine, 59 


| Vanadium, A note on the electrc-deposition 


of, by B. Cowper-Coles, 264 
Variation (Speed), of alternating current 
motors, by W. G. Rhodes, 107 
Varley, S. A., on The Post Offica and tele- 
phony, 530, 539 
Ventilating fans, 504 
Venturi meter, The, 435 
Verity and Stesle's new patent high tension 
switch and fuse, 243 
Versuchsanstalt, Berlin, The work of the 
Reichsanstalt and of the, 262 
Vibration, nuisance, T'he, 1033 
Victoria кашаа» The, 384, 425, 470, 611, 
06 
Volta centenary, The, 342 
Voltaic action, Some experiments bearicg on 
the theory of, by J. Brown, 436 
» couples, Relation between the heat 
given off inside and the heat 
capable of being transmitted to 
the círcuit under the form of 
chemical energy, by Dr. D. 
Tommasi, 541 
Voltmeter, The Beez pocket, 762 
Volunteers, Electrical Engineers (R.E.), 136 
Von Btephan, Monument to, 735 


\ \ TAGE, A just, 435 


THE ELECTRICAL REVIEW —INDEX. | xv 


Wages dispute in the engineering trade, 606 
„ in the engineering trade, 472 
Wanted, a lad, 133 
Ward Leonard Specialities, The, 416 
Warships, Application of the electric motor 
to, 166, 224 
Water, Experiments on the sterilisation of 
by ozone, by E. Andreoli, 749, 947 
„ Note on the electrolysis of, with an 
E.M.F. lower than 15 volt, by D. 
Tommasi, 293 
“ Waterfalls for sale” in the Spectator, 73) 
Water-power in Canada, 20 
б рано St. Anthony's Falls, 901 
4 


A ne Scotch, 15, 681, 737, 
l 
Water-powers, Electrical utilisaticn of, 234 
„ softening, 704 
Water-tube boiler, 71 
Another, 133 
Extension of patent re- 
fused, 163 
The fortunes of s, 35 
The Haythorn, 953 
» The Okes-Serve, 393, 789 
ба boilers for the Navy, 590 
Y » The Niclausss, 659 
Watson, ere , on Starting a new steam plant 
4 


Wave detector, An electric, 559 
„ motore, 890 
Weathered coals, Calorific power of, 23 
Wehnelt interrupter, Tesla on the, 653 
Wehnelt's electrolytic interrupter, 385, 406, 
637, 735, 947 
" Theory of, 1012 
Weir feed pump, Tae, 681 
Welebach manties, The luminescence of, 652 
Westgarth, T., on Works organisation, 702 
What does thie mean ? 133 
» happened to the deputation, 730 
„ isa 75 HP. engine, 508 
» the neighbours say, 171 
„ was the cause? 96 
* „ The jury's fiading, 133 
Will, 253 


Willans engine valve gear, 59 
Williams, H. H., on Direct and alternats car- 
rent distribution, 701, 832 

Williamson & Josepb's new works, 92 

Wind, Utilising the, 282 

Winding of galvanometers, The, 537 

Wire торе preservation, 559, 637 

Wires, The pulverisation of incandercent 

platinum, 515 
Wireless signale, Photographing, 736 
„ telegraphy, 40, 97, 135, 212, 358, 

427, 517, 560, 603, 651, 
653, 663, 690, 693, 724, 
736, 753, 823, 864,886, 
945, 1032 

and the trans-Atlantic 
cable, 562 

by Rankin Kennedy, 
583 

Early experiments in, 
905 


in 1849, by O. Bright, 
314 


i T The theory of, 746 
Wiring prices, Electrical, 689, 813 
» regulations, Electrical house, 116 
„ rules, 234, 353 
Institution, by В. E. Cromp- 
ton, 185 
the regulation of, by C. H. 
Wordingham, 185 
Wood, Electro-plating on, 411 
Woods, О. E., on Storage batteries and elec- 
tric moto-vehicles, 170 
Wool, Removal of, from skins, by electricity, 
1063 


Wordingham, C. H., on The regulation of 
wiring rules, 185 

Work of the British Electric Traction Oon- 
pany, 482 


» "н 


i „ Reichsanstalt and of the 
Versuchsanstalt, Berlin, 262 
Workmen, Education of English, 606 
is Responsibility of, 724 
Workmen's compensation, 551 
Works, Brighton electricity, The develop- 
ment of, 513: 


» organisation, by Tom Westgartb, 702 
Workshop, Need an engineer’s, be dirty ? 435 
World's telegraphs and telephones, The, 412 


ELLOW journalese, 305 
Yorkshire College, 385 


Young, J. E., on Capacity measurements of 
. long submarine cables, 743, 787 


ENG chloride solutions, The electrolysis 
» of, 351 


avi THE ELECTRICAL REVIEW—INDEX. 


[JULY 7, 1899. 


INDEX—SPECIFICATIONS. 


1895. 


QAYER, R. C. (21,523), 32 
N 


1896. 


RIGHT, E. H., Heckman, J. J., 
Graves, A. H., Camahan, C. C., 
and W. H. (8,316), 32 


1897. 
A DAMS, F. G. W. J. (19,431), 108 


Anderson, F. A., and Waterman, W. G. 
(964), 268 

Atkinson, R. W., and Walker, S. F. (12,028), 
1092 

Aveyard, G. S., Turner, H. H., Turner, A., 
Turner, A. (25,061), 1004 


В J. F. (902), 443 


Baines, W., and Norris, W. (1,771), 664 

Balfour, N. H., and Smith, E. W. (1,849), 
576 

Barr, J. M. (130), 663 

Barras, W. E., Glover, H. C., and Moffnt, 
J. M. (1,591), 268 

Bartenstein, C. (19,955), 72 

Bate, A. H., Glover, H. C., and Proctor, 
C. F. (6,428), 708 

Belfield, R. (2,534. G. Westinghouse, U.S.), 
661 

Bell, F. G., and Byng, M. (1,756), 752 

Benger, J., and R. R. von Perks (3,113), 576 

Bergland, R., and de Weddel, Baron R. 
(12,029), 1092 

Berry, А. К. (2,801), 664 

Bersey, W. C., and Brougham, Ion. R. T. D. 
(18,865), 620 

Boese, W. H. (10,254), 840 

Bolles, C. M. (21,366), 960 

Bonson, E. W. (2,418), 320 

Booth, J. (28,726), 1048; (28.727), 1048; 
(28.728). 1048; (28,729), 1048 

Borrodaile, L. L. (10,494), 849 

Boudreaux, L. (10,197), 840 

Boult, A. J. (11,337. E. Worringen,Holland), 


540 
Braham, К. W. (21,437), 920 
Brandt, P., and Heusch, А. (3,812), 664 
British Thomsoa-Houston Co. (13.970. E. W. 
Rice, jun.), 880 
Co. (13,974. Axel 
Ekstrom), 880 
Co. (24.131. H.G. 
Reist, United 
States). 920 


эң” 77 57 


99 э 34 


з T - Co. (22,217. E. 


Thomson, U. S.), 
960 
Co. (21.054. E. M. 
Hewlett), 1092 
Brougham, Hon. R. T. D., and Bersey, W. C. 
(18,865), 620 
Brown, H. E., and Dickson, J. (20,943), 
1092 
»  W.M. (15.495), 72 
Buchholtz, E., and Spics, P. (4,487), 796 
Bussby, J. (10,205), 840 
Byng, M., and Bell, F. G. (1,756), 752 


*5 9 э 


LAREMONT, E.A., and Royce, F. IT. 
(12,134), 620 
Clarke, T., and Hall, H. H. (6,851), 32) 
Cleveland, W. B. (10.056), 839 
Contards, R. C. (3,288), 263 
Cope, W. (2,953), 796 


Correns, E., Noah, Dr. E., Noah, Dr. G. 
(28.943). 1048 

Coulson, W. A., Mavor, S., and Mavor, 
Н. A. (666), 268 

Crocker, E. C., and Howe, E. C. (23,057), 
960 

Crompton, R. E. B., and Pochin, E. A. N. 
(6.276), 400 

кин H., and Cutting, G. (20,913), 
8S 


pars. F. H. (4,824), 1092 
Darling, J. D., and Harrison, Ch. (22,236), 
920 


Darlington, F., and Stanley, W. (19,479), 
10$ 

Davy, W. J., and Thomas- Davies, G. 
(21,109), 960 

Dawson, P. (24,522), £60; (24,520), 1004 

Delery, R. (4,064), 320 

Demeuse, R. (1,239), 356 ; (12,210), 959 

Dickson, J. G. (10,062), 1092 

Уз J., and Brown, H. E. (20,943), 
1092 

Dobell, J. L. (2,272), 576; (4,442), TCR 

Doe, W. S. (995), 684 

Donovan, W., and Tea*man, F. F. (6, 353), 
620 

Dorman, C. M., and Smith, R. A. (5,859), 
820 ; (20,998), 880 

Dow, W. E. (22,800), 960 

Drake, B. M., ала Gorham, J. M. (22,627), 
020 

Dykes, A. H., and Handcock, H. W. 

(22,276), 960 

Dymond, G. C., (20,316. 

Smull, E. E.), 108 


Cox, G. W., and 


DWARDS, E. (19,696. Firm of T. 
Gansel, Germany), 620 
Egger, F. (10,280), 840 
Engisch, G., and König, T. (19,995), 72 
Engl, M. (2,291), 444 
Entwisle, J. (6,818. 
States), 444 


C. T. Barret, United 


{\АВВЕВО, G. (2,478), 444 


Fairbanks, H. (21,100. W. R. Lake), 1022 

Fairweather. W. (23,296. The Crocker- 
Wheeler Electric Company, United 
States), 960 

Ferranti, S. Z. de (3,363), 320 

Finlay, A. H. (23,192), 920 

F.tzgerald, D. G. (5,805), 532 

Forrest, G., and Siemens Bros, & Co. 
(12,090), 620 

Fütterer, H. (10,086), 1092 


G IBBINGS, A. H. (246), 443 


Gill, A. B., and Preston, E. J. (11,717), 840 
Glorget, P. E. (6,720), 400 
Glover, Н. C., Moffatt, J. M., and Barras, 
W. E. (1,591), 268 
Proctor, C. F., and 
A. H. (6,428), 708 
Gold, E. E. (20,923), 960 
Gorham, J. M., and Drake, B. M. (22,627), 
920 
iraham, W. H., and Maxim, H. (18,989), 
708 
Granville, W. P. (6,181), 488 
" W. P., and Smith, W. 8. (1,789), 


Bate, 


57 э) 


356 
Griffi , J. D., and Small, G. S., (10,429), 
840 


Griffiths, G. (265), 268 
„ W. (19,380), 108 


Grunow, Jun., McElroy, J. A. McElroy, 
J. H. (18,871), 708 

Guelzow, L. (19,846), 72 

Giuliani, I. (10,168), 708 


ALL, H. H., and Clarke, T. (6,351), 
320 
Handcock, Н. W., and Dykes, A. Н. (22,276), 


960 

Harris, A. F. (24,884), 1004 

„ G. W., and Holland, R. J. (251), 

356 

Harrison, C. L., and Darling, J. D. (22,236), 
920 

Hartley, J. E. (3.526. F. W. Zongsem, 
United States). 488 

Hegner, I. Н. (3,973), 798 

Helberger, H. t2 120. 1048 

Henley’s, W. T., and Nichols, W. H., Tole- 
graph Works Co. (24,157), 1004 

Heusch, A., and Brandt, P. (3,812), 664 

Hewlett, E. M. (21,054. British Thomson- 
Houston Company), 1092 

Hoyl, E. (4,916), 796 

Hoys, W. E. (4391. А. D. Chedville, 

France), 664 


" „ (2,710. E. Dumoulin, 
France), 752 

» » (1,827. J. J. Heilmann, 
France), 320 


Higginbottom, L., Hindle, J. H., and 
Mannock, T. (28.457), 1004 

Hindle, J. H., Higginbottom, L., and Man- 
nock, T. (28,457), 1004 

Holland, R. J., and Harris, G. W. (251), 
356 

Homeister, J. H. (3,727). 752 

Hooffmann, P. C. F. (28.458), 1048 

Hookham, G. (6398), 796 

Houbois, J. (21,119), 1092 

Howe, E. C., and Crocker, E.C., (23,057), 
960 

Howitt, F. J., and Lewis, J. 8. (21,180), 920 


СЕ" О. C. (22,339), 920 
Ivins, E., (3,019), 356 


AMES, A. (1,535), 268 


Johnston, G. Y. (23.442. 
many). 960 
„ H. W. (5,714), 356 
Junge, С. (18,941. M. Vester, Germany), 
708 


C. Pollak, Ger- 


EIM, H. (2,301), 796 


Kenevel, J. W., Spofford, C. A., and Mead, 
J. H. (19,512). 108 

Kennedy, R. (19.635), 108 

Kilduchevsky, P. de, and Werner, A. 
(12,443), 1002 

König. T., and Engisch, G. (19.995), 72 

Koppel, А. (1,150), 41 


I AKE, H. H. (28,382. Compagnie de 
» l'Industrie Electrique, 
Switzerland), 1004 
(19.445. Prof. G. Grassi 
and D. Civita). 148 
(4,198. E. A. Sperry, 
United States), 320 

W. R. (21,100. H. Fairbanks), 
1092 
Lamme, B. G. (19,719), 148 
Lauckert, E. F. H. H., aud Siemens Bros. 
and Co. (129), 319 
Lees, C. E. (10,439), 840 


ча ч 


— — ы 


JULY 7, 1899.] 


THE ELECTRICAL REVIEW.—INDEX. xvii 


Lehmann, A., and Mann, A. (20,145), 108 

Leitner, H. (1,572), 268 

Lewis, J. S., and Howitt, F. J. (21,180), 
920 


Liade, H. von der (25.246), 1004 

Liadner, O. (11,861), 840 

Linker, O. H., and Stendebach, C. F. P. 
(6.778), 796 

Lloyd, E. W., and Newitt, L. (18,801), 620 

Lorrain, J. G. (20,043. C. W. Grant), 72 

Lyte, F. M. (11,190), 840 


N AICHE, L. (6.773), 708 
A 


McElroy, J. A., McElroy, J. H., and 
Grunow, W., jun., 
(18.871). 708 
MeLaugbliu, J. F. (1,435), 320; (1,434), 
444 


McLean, J. Н. (6.031), 400 
Majert, W. (12,519), 880 
Mann, A., and Lehmann, А. (20,145), 103 


Mannock, T., Higsinbottom. L., and 


Hindle, J. H. (28,457), 1004 
March, O. (27,508), 880 
Marks, G. C. (10,040. J. P. Сор, 
United States), 708 
„ R. J. (2,470). 268 
Marshall, A. W. (488), 576 
Martinez, G. (11,594a), 840 
Masson, L. (10,051), 796 
Mavor, H. A., Coulson, W. A., and Mavor, 
8. (666), 268 
Maxim, H., and Graham, W. H. (18,989), 
708 
Mavcock, W. P. (1,734), 320 
Maves, A. H. (6.743), 752 
Mead, J. H., Keneval, J. W., and Spofford, 
C. A. (19.512), 108 
Merach, P. (25.241), 1001 
Mills, B. J. B. (21,534. E. Leconte, France), 
960 


Moffat, J. M., Barras. W. E., Glover, H. C. 
(1,591), 263 
„ В.В. (10,444), 1092 
Mordey, W. M. (4,461), 796 
T „ und Rojers, H. J. (5,948), 
400 


Morris, H. G., aud Salom, P. G. (4,755), 


350 
Muirhead, F. L. (2.904), 444 
Muller, A., and Tudor, H. (12,957), 880 


TASH, L. H. (2,701), 576 


ye 

New, E. S. (3,053), 414 

Newitt, L., and Lloyd, E. W. (18,801). 6.0 

Nichols, W. H., and Henley's, W. T., Tele- 
graph Works Company (24,157), 
1004 

Noah, Dr. E., Noah, Dr. G., and Correns, E. 
(28,943), 1048 

Norris, W., and Baines, W. (1,771), 664 


Or. T. van H. (2, 721), 268 


Porr. E. (2,790), 444 


Paprian, I. (4,330), 664 

Parker, T. H. (2,532), 320 ; (2,678), 856 

Patton, F. G. (4,138), 356 

Payen, C. (3,346), 444; (28,460), 1048 

Peloux, A. (28,890), 1048 

Perks, R. R. von, and Benger, J. (3,113), 
576 


Pettinger, G. (11,820), 840 

Platner, Dr. G. (23,329), 1004 

Pochin, E. A. N., and Crompton, R. E. B. 
(6.276). 400 

Potter, C. (22,206). 880 

Powell, G. R. (18,957), 6203 

Preston, E. J., and Gill, A. B. (11,717), 840 

Priddle, E. (11,226), 840 

Proctor, C. F., Bate, A. H., and Glover, 
Н. C. (6,428), 708 

Puls, H. (5,819), 820 


Rue. P. (907), 663 


Raphael, F. C. (20,914), 1092 

Rawlings, J. J., and Rawlings, W. R. 
(2,935), 576 

Redon, C. F. de (4,878), 488 

Reeves, J. Н. (12,469), 880 

Ries, E. E. (1,487), 576 


Rojers, H. J., and Mordey, W. M. (5,948), 
400 


Rooney, J. J. (272), 319 

Rosenquirst, C. L. (20.317), 72 

Rowbotham, W. (2,378), 664; (28,492), 
1048 

Royce, F. H., and Claremont, E. А. 
(12,134), 620 

Ruvgay, T. (2,996), 752 


SYALOM, P. G., and Morris, H. G. 
М (4.755), 356 
Satchwell, F. J. (28,33 -), 1004 
Schattner, E. (3.488), 664 
Shaw, W. (6,674), 488 
Shipp, J., and the Telegraph Manufactur- 
ing Company (24,470), 1004 
Short, S. II. (18,718), 320; (18.7184), 320; 
(18,730), 620 
Shultes, J. (24,111), 1004 
Siemens Bros. & Co., and E. F. H. H. Lauc- 
kert (129), 819 
үз x „ (Siemens and Halske, 
Germany) (6,307), 
319; (6,308), +H; 
(3,605), 414; (18,719). 
444; (6,306), 532; 
(12,087), 840 
» уз „ (12,089. P. T. J. 
Estler), 620 
» 95 , and Forest, G. 
(12.090), 620 
Silberberg, S. (12,455). 880 
Simmons, N. (1,087), 32) 


Small, G. S., and Griffin, J. D. (10,429), 840 , 


Smith, E. W. and Balfour, N. H. (1,849). 576 
„ R.A., and Dorman, C. M. (5,859), 
320; (20,996), R80 
„ W. S., and Granville, W. P. (1,789), 
356 
Soames, A. (11,701), 810 
Spencer, T. (19,518). 103 
Spies, P., and Buchholtz, E. (4,487), 796 
Spoffurd, C. A., Kenevel, J. W., and Mead, 
J. H. (19,512), 108 
Stanley, W., and Darlington, F. (19,479), 
108 


Stendebach, C. F. P., and Linker, O. H. 
(6.778), 796 

Stockall, W. H. (1,800), 444 

Storm, E. R. (1,465), 664 

Stowell, A., (6,292), 708 


Tron, T. (22,897), 920 


Teatman, F. F., and Donovan, W. (6,853), 
620 

Telegraph Manufacturing Company and 
Shipp, J. (24,470), 1004 

Thomas-Davies, G., апа Davy, W. J. 
(21,109), 960 | 

Thompson, A. M., and Webb, F. W. (12,128), 

620 


W. P. (10,250. F. Hansen, Ger- 


many), 840 

55 „ (3,120. F. R. Pope, Hol- 
land), 356 

T „ (3,722. C. W. Kayser and 


Co., Germany), 356 
- W. В. (19,707), 148 
Thoms, W. A., Webb, G. A. (1,657), 444 
Tischendörfer, F. (24,382), 1004 
Tudor, H., and Muller, A. (12,957), 880 
Turner, H. H., Turner, A., Turner, A., and 
Aveyard, G. S. (25,061), 1004 


| оок L. (28,480), 1048 


ADE, E. J. (1,430), 268 


Walker, S. F. (3,772), 752 
i S. F., and Atkinson, R. W. 
(12,028), 1092 
Walkins, L. E., and Dickenson, F. W. 
(19,229), 708 
Walling, S. F. (6.251), 620 
Waterman, W. G., and Anderson, F. 4. 
(96-4), 268 
Watson, A. (28.519), 104S 
Webb, G. A., aud Thoms, W. A. (1,657), 
444 


Webb, Е. W., апа Thompson, А. M. 
(12,128), 620 

Wendel, Baron R. de, and Bergland, R. 
(12,029), 1t 92 

Werner, A., and Kilduchevsky, P. de, 
(12.443), 1092 


Wheatley, W. H. (21,110. Allgemeine 
Elektricitäts — (1iesellschaft, Ger- 
many), 880 

Willatt, W. H. (1,936), 320 

Wise, W. L. (6,787. A. C. Crehore and 
G. O. Squier, United States), 796 

Wood, R. (23,304), 920 

Woodley, A. (11,808), 840 

Worsley, F. S. (19,307), 620 

Wylie, A. (73), 268 


VALL J. О. (4,712), 708 


1898. 


DAMSON, A. G., Allan, T. W., and 

Allan & Adamson (1,735). 148 

Allan, T. W., Adamson, А. G., and Allan 
and Adamson (1,735). 148 

Allingham, G. C., and Fennell, W. (1,148), 
148 

Allison, C. A. (17,022), 684 

August, J. S., and Cohn, J. (20,991), 708 


peser J. (1,887), 148 


Batault, E. (121), 148 
Beck, W. H. (17,825. J. Johnson aud J. 
Robertson), 664 

Brierley, W., and Foster, R. (571), 148 

British Thomson-Houston Co. (13.274), 228; 
(20,804), 708; 
(20,895), 708 

$5 - „ Co. (10,699, J. P. 

Stone und S. E. 
Doane), 188 


T - Уз Co. (13,273. С.Р. 
Stoin metz), 
228 

Уз Уз ТА Co. (14.793. B. 


Willard), 228 
Byng, M. (16,877), 664 


Ona: J., and August, J. S. (20,991), 
708 


ч 


ANIEL, Н. (7,450), 148 
Deri, M. (13,399), 228; (14,732), 228 


Bao E. (12,322. P. A. Emanuel), 
188 


ENNELL, W., and Allingham, G. C. 
(1,145), 148 
Foster, R., aud Brierly, W. (571), 148 


e R. (20,279), 228 
Jp RANEY, N. (12,827), 108 


LOSTERMANN, F. (14,907), 228 
Kubler, В. (16,213), 444 


| АКЕ, Н. Н. (15,222. J. Burnes), 228 


D 9 (15.303. J. J. Tooly), 228 
Lundell, R. (13,210), 188 


Mn. S. M. (11,518), 188 


ICARD, P. (2,382), 148 
Pollak, C. (932), 148 


Rs E, F. H. (14,090), 228 


— _ Ж 


— ШР dummum __ 


xviii 


THE ELECTRICAL REVIEW—INDEX. 


EILER, E. (19,951), 708 


Short, S. H. (20.418), 664 
Steele, L. J. (12,893). 228 


ARWICK, E. (17,984), 664 


Wise. W. L. (10,900. J. H. Hubbell), 188 
(10.901. Moore Electricity 
Company), 188 


99 99 


PATENTS EXPIRING, 1899. 


BLE, C. D. (5,201. C. Zipernowski, 
M. Deri, aud O. T. Blathy), 576 


[JuLY 7, 1899. 


Dr P. B. (5.208), 576 


YLMORE, F. (1,737 


of 1885), 
(4,499), 576 


188; 


р S. Z. de (3,857 of 1885), 400 
Fitzgerald, D. G. (4.671), 576 


I EBZOG, F. B. (3.813 of 1885), 400 


I АКЕ, W. К. (2.765 of 18855. A. Mar- 
» 


chenay), 400 


ILLS, B. J. B. (5,528 of 1885. J. J. C. 
Smith, United States), 796 


HOMPSON, W. P. (3.379 of 1885. C. 
Zipernoweki aud M. 


Deri), 400 
$5 W. P. (6.99% E. H. Cowles 
, and A. H. Cowles, 


United States), 920 


Ww us: V. (819 of 1885), 32 


T E Ыы 


ELECTRICAL REVIEW. 


VoL. XLIV. 


JANUARY 6, 1899. 


No. 1,102. 


сомчтим'тв8: 


Combined Lighting and Traction Schemes 
Recent Legislation in Relation to the Bupply of Electricity f tor 


PAGH 
1 


Light and Power $us 3 
Ths New 2,500 H.P. Torbines at Niagara (illustrated) ses — 4 
Magnet Steel (illustrated) sis “a. 29 
A Modera Electric Central Station .. 5 
International Oompetitive ав of Accamulato 8 for Road 

Traction (illustrated) a 6 
Tte Sulser Steam Engine.—II. 8 
Some Methods of Measuring High Potentiale with Low Poten- 

tial Instruments (illustrated) 9 

dence :— 
On the. Recovery and Refining of Nickel  ... sae .. 10 
Cowper-Ooles 5 N Process... vex .. 10 
Trolley Pole Ropes sss T .. 10 
Re Brighton Breakdown... S us Р - 11 
Tbe Deposition of Copper 11 
Reviews :— Practical Calculation ot Dynamo-Electric Machines 11 
Disionario Tecnico in Quatro Lingus T 12 
of Aqueous comet: 12 
Methods of Charging for Hes in зата .. 18 
N gs &с. " ЖЕР *. 14 
Notes eee ee 007 LÀ 19 
Notes ves ass 24 
Traffic Becel esi è 24 
Sharo List of Electrical Companies sss ss 188 .. 25 
Market Quotations ees eee eee eee eee 26 


The Institution of Electrical Engineers: — 
gn Intercommunication in mi nene rere 


continued) 
An Imperial Cable Service (concluded) 8 .. 28 
Steam Engine Governors (isl: struted) (concluded)... РА .. 80 
Electric Traction Scheme in France see e. 81 
New Patents Mss .. 82 
Electrical Patents of 1885 Expiring in January, 1899 га .. 82 
Abstracts of Published Specifications 5 7 . 92 
THE 


UNIVERSAL ELECTRICAL DIRECTORY 


1898 


Edition 


Price 6s. 


H. ALABASTER, GATEHOUSE & OO. 
4. LUDGATE HILL, LONDON E.C. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY Price 4d. 
The Oldest Weekly Electrical Paper. Established 1879. 


OFFICE 4, LUDGATE HILL, LONDON. 


Telegraphic Address: " Aeumzay, Lompon." Ообо ABO, 
Telephone Мо. 968 Holborn. 
ALL Letters should be addresged to the Propriciors, E. Alabaster, Gatehouse & Co. 
ADVERTISEMENT RATES OR APPLICATION. 
Thoe“ Electrica! Review " is the recognised modium of the Blecstrieal Trades. 


SUBSCRIPTION RATEBS,—In Great Britain, Post Free Y T 
all other countries, per Year, 41 4s. ре Тоа отте 
BINDING,—Bubsoriber? numbers bound, including case, for ás each 


daun -en Cases for Binding can be had, price 3s. 6d. each. 


FORBIGN AGBNTS.—No» York: 1 Tan м 
"y Taova 2 Boyvmav, %8, Rae . 


гоно Orders tee Chief Ойое London, 
метан мй x on to be made payable to 


COMBINED LIGHTING AND TRACTION 
STATIONS. 


THE recent opening of a generating station ut Cork, designed 
for a combined lighting and traction load, and the near com- 
pletion of works having the same object at Plymouth and 
one or two other places, will afford further opportunities for 
proving the undoubted merits of the combination, Blackpool, 
Dover and Halifax already possess works supplying power 
for lighting and tramways, but in these towns the traction 
plant has been added to the lighting station, after the latter 
had been in existence for some time. Other towns, and 
amongst them Blackburn, Bolton and Derby, are preparing 
for a similar addition. 

The problem of designing a combined station for a town 
where no electricity works are in operation, is essentially 
different to that of designing a tramway addition to an 
existing lighting station. In both cases the desired end is 
the same, viz., to obtain the combined ontput with the 
minimum of plant, and to run that plant with a high load 
factor for as long a period as possible, 

Bat as the majority of towns possessing, or likely to possess, 
tramways, already have lighting stations—in many cases 
with plant unsuited for direct application to tramway pur- 
poses—the question of the best way to combine a tramway 
plant with existing lighting plant is far more difficult to 
solve, than where the lighting plant can be modified or 
designed to suit the tramway plant. And this is because, 


while practically all modern electric tramways require a con- 


tinuous current, and at a preesure of about 500 volta, existing 
lighting stations generate, some an alternating and some 
a continuous current, at pressures varying from 38,000 
down to about 110 volta. 

In the cases already mentioned of Blackpool, Dover, and 
Halifax, the lighting is carried out by means of alternating 
current plant, the added tramway plant consisting of sepa- 
rate engines and continuuos current dynamos, steam being 
taken from existing and added boilers. This arrangement 
in itself, while giving to the station the benefit of the com- 
bined load curve, does not improve the load factor of the 
lighting plant, since a separate steam-driven lighting set has 
to be constantly running. In the two latter towns, however, 
this difficulty has been met by the use of a motor-alternator, 
which is supplied with ourrent from the traction bas bars 
during the times of small lighting load, 80 that no steam 
plant other than that for the tramways is kept running at 
those times. A set of accumulators in parallel with the 
tramway plant serves the triple purpose of keeping an even 


preesure for the motor-alternator and the tramway feeders, of 


enabling all steam plant to be shut down at times when the 
cars are not running, and of helping the tramway generators 
at times of heavy load. 

At Plymouth a modification of the above has been 
adopted, with a view to lessen the actual amount of 


machinery, and to increase ita usefulness as a combined 
€ 
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plant. Owing to local conditions, the alternating current 
system is to be used for lighting purposes, but instead of 
Separate engines and dynamos for traction, with a motor 
alternator for times of light load, the following arrangement 
has been designed:—An alternator and dynamo are mounted 
on the same bed, and connected through a clutch coupling toa 
steam engine. The alternator and dynamo are each for the 
same output, but the engine is only large enough to drive 
either at full load. By uncoupling the engine the plant 
becomes a motor-alternator when desired. Accumulators will 
be used in parallel with the traction bus bars, and the fol- 
lowing combinations are then possible with each set, viz.:— 
(a) Steam alternator for lighting; (b) steam dynamo for 
traction; (c) combinations of (a) and (5) up to the capacity 
of the engine; (d) motor alternator for lighting, driven from 
the traction bus bars; (в) alternating motor generator for 
traction, driven from the lighting bus bars. Heavy fly- 
wheels and the accumulators will be relied upon to secure 
steady running. 

The number of continuous current stations generating at 
between 400 and 550 volts has largely increased during the 
last few years, owing to the advent of the higher voltage 
lamp, and the necessity for increasing the pressure on 
account of the greater distanoes to be reached by the mains. 
All recent plants have been put in for 400 volta or over, 
while а large number of older plants have been remodelled. 
Even here we find large variations. Some stations have 
adopted 400 volts as the standard pressure acroes the outers 
of their mains, others 420, 440, 460, and а few as high as 
500 volts, which is at present the maximum allowed by the 
Board of Trade. 

Owing to the fall of pressure along the feeders, all the 
dynamos would be made to give a higher voltage than 
required on the network, and in almost every case they could 
be made to give 500 volts, either with a little speediog up, 
or by adjusting the field coils. The machines could thus be 
used directly for tramway work; but they could not, at the 
same time, be used for lighting, owing to the negative side 
being earthed by the tram rails. It is evident, therefore, 
that the tramways must not be supplied direct from a 
dynamo which is at the same time feeding a lighting net- 
work, or vice versá. All the dynamos may be of the same 
type, be used for either service at will, and even be driven 
by the same engine at the same time; but they must be 
entirely disconnected from one set of mains before being 
used on the other. | | 

With separate engines, the fluctuations of the tramway 
load will not affect the lighting; but even during the day- 
time one set at least must be kept running for lighting 
purposes This may be avoided by the use of accumulators, 
or a motor generator, or by coupling two dynamos and 
an engine in line, similar to the Plymouth sets, 

It is usual in lighting stations for the dynamos to be 
shunt wound, while in traction stations compound wound 
machines are the rule, This bas given rise to the arrange- 
ment adopted at Cork, and proposed for use at Bolton and other 
places. The dynamos are compound wound; bnt when used 
for lighting the series coils are cnt ont, and the machines give 
the lower voltage required. When connected for traction, 
the series coils are brought into operation, and a higher 
voltage can thus be obtained. For modern continuous 
current stations this is no doubt an excellent method, 


Accumulstors will play an important part in the combined 
lighting and traction station. Properly arranged they make 
excellent equalisers, so that a constant load may be main- 
tained on the traction plant throughout the day. By 
charging them when the cars have ceased running, and dis- 
charging them at the time of the lighting peak, they will 
tend to produce that straight load line which all central 
station engineers desire. ! 

The working of the combined stations which аге now 
running, and which are to start during the present year, will 
be watched with great interest, 


q e ее 


Ir is customary at this period of the 
Blestrical Industry. Year to offer some remarks upon the chief 
industrial features of the 12 months 
that have passed away, and to make some observations upon 
what presumably lies before us. To review the principal 
electrical events that have transpired during 1898 is almost 
an act of supererogation, and to suggest what is likely to 
happen is to venture into the realms of prophecy, an under- 
taking usually attended with some hazard. Rather than 
indulge in more or lesa obvious retrospection, or to speculate 
upon prospecta, it might be more profitable to deal with the 
electrical industry in its present condition. That wonld be 
by no means an easy task, for electrical affairs as they exist 
at the present moment are more or less tinged with the 
events of the past year, and to draw any conclusions one 
must, more or less, bear in mind what is likely to happen in 
the future. If the congested state of engineering works and 
its natural corollary—the difficulty of obtaining electrical 
plant—be taken as a sign of activity, then we presume 
electrical engineering was never in a more prosperous 
condition. But we confess that this wave of prosperity 
causes us some uneasiness ; we are half afraid lest any be 
submerged. Electricity has not long emerged from ita 
advertisement period, and having demonstrated its utility, 
there has followed in natural sequence an enormous rush on 
the central stations, Customers have been somewhat reck- 
lessly connected up, the question of lamp factor has been 
presumably ignored, and when there has followed upon this 
the failure of manufacturers to deliver machinery, the 
quandary in which electricity works are placed may be readily 
appreciated. The dissatisfaction of present consumers, and 
the inability to meet prospective demands, form together one 
of the most serions questions before tke electrical industry, 
so far as lighting is concerned. 


AMERICAN enterprise and energy are 
being well rewarded. America’s success 
in relation to the world’s iron and steel 
business seems to be as great as her electrical prosperity. 
Our manufacturers must not rest upon their ores because of 
the existence of a more pronounced friendliness for the 
States, The rivalry in securing the world’s orders will not 
cease, It will necessarily be more acute, though it will be 
more friendly. Business ıs business, and competition is 
competition, whether the rival be an Anglo-Saxon or a 
Frenchman. Does the Englishman need any new evidence 
of the great headway that America is making? It is found 
in the report that Russia has just placed a big order for 
steel rails, and the West Australian Government has given a 
two-million dollar contract for 64,000 tons of steel water- 
pipe for the Coolgardie mining district—the largest foreign 
order for finished steel ever sent to the United States. The 
American iron and steel industry is enjoying an exceptional 
boom. The same has to be said of oar own manufacturers, 
The amoant of business is increasing year by year, but we 
think that American competition is increasing in larger 
ratio. Verb. sat. sap. The report that American motor-car 
manufacturers bave just received orders for 15,000 motor- 
cars from Paris may or may not be altogether correct. But 
the mere romour serves to remind us that the English 
motor-car industry is not yet to be classed among our more 
brilliant successes, 


American 
Competition, 
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RECENT LEGISLATION IN RELATION TO 
THE SUPPLY OF ELECTRICITY FOR 
LIGHT AND POWER. 


By FRANK PALFOUR BROWNE, of the Middle Temple, 
Barrister-at-Law. 


Ix these days, when the careful administration of the law by 
the Courts of Justice seems, in the eye of the public, to be 
leas important than the constant making of new laws and 
modification of the old ones by the Imperial Parliament, it 
is interesting to note, in one relation, at any rate, the effect 
of law making in relation to industrial development, and to 
ascertain, if possible, whether this interference on the part of 
Purliament in what is called the interest of the public is 
really in that interest or not. 

A mere sketch of the history of electric lighting in this 
country will serve to throw light upon the matter in 
question. Before 1882 it had been observed that when muni- 
cipalities desired to obtain the statatory undertakings in 
their districts which had been authorised to supply gas or 
water, they had, in most caser, to pay a very large price for 
undertakings in question. In the case of gas and water 
undertakings, companies had got powers to supply water or 
gas in а certain district, and when these companies had 
derived their powers from Parliament, and were still doing 
their daty by the public, the local authority was not allowed 
to compete with them, во that the company enjoyed a prac- 
tical monopoly.* When, consequently, a corporation sought 
to purchase, either by compulsion or agreement, the statutory 
gas or water undertaking witbin its area, it had to pay a 
monopoly price for the concern, the net maintainable income 
being capitalised by a multiplier (the number of years’ 

), which was in proportion to the security afforded 
y the company’s position under the Act. 

Now when the scientific problem of electric lighting had 
been solved, and it became necessary to legislate in connec- 
tion with the public supply of electrical energy, some people 
thought it would be in the interests of the public to give 
companies а concession only for a limited number of years, 
and at the end of that time to enable local authorities to 
purchase the undertakings, not as going concerns, and there- 
fore on the basis of the value of the plant at the time when 
the conoessions expired. 

The famous old cooking book receipt for cooking a hare 
began with the prudent advice, “ First catch your hare,” 
and the Legialature which thought of expropriating electric 
lighting capital had forgotten first to catch the capitalist 
who would invest his capital. The Electric Lighting Act of 
1882 limited the period of the concession to be given to 
companies to 21 At the end of that time the local 
authority was to have the right to purchase the plant of the 
company, not at the “goodwill value," to» put it ehortly, 
but at the value of the plant and apparatus as existing at 
the date of purchase. 

It is to be concluded that the legislators who passed that 
Act saw that the result would be to make electricity very 
expensive during the period of the concession, but if, they 
thought thet the making of it expensive was the way to 
encourage Investment of capital in the enterprise, or was 
really in tbe interests of the public, they were grievously 
mistaken. Ifa capitalist is asked to invest his money in an 
undertaking which is to exist only for 21 years, before he 
does во he must see his way not only to interest on bis 
money but also to a return of. his capital in the time 
limited. If £100,000 is invested, the capitalists who find it 
must. see their way to get an interest as high or higher 
than that obtained in the investments from which they have 
witbdrawn their money; bat, further, if the capital is not to be 
returned at the end of 21 years they must see their way to a 
sinking fund which will replace it at the end of their con- 
cession, and that interest and sinking fund must be found 
by those who consume and pay for the commedity in ques- 
tion. which in tbis particular instance was electricity. Now 
the Legislature in the dark having fixed a period of 21 
years, which was probably adopted mainly on the analogy of 
the Tramway Acte, found that T had not encouraged but 
discouraged electric lighting. All new enterprises involve 


* See Publio Health Act, 1875, Sections 62 and 161. 
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risk, and having regard to the risks in this connection, 
capitalists did not see their way to the return of their money, 
and, consequently, nothing was done under the Act. \ 

Local authorities were too timid to adventure in the 
matter, and private enterprise would have nothing to do with 


it. The remarkable fact is that Parliament put an end to 


electrical development in this country for a period of six 
years, But the Legislature had to admit its error in 1888, 
when it passed an Act extending the period of the concession, 
or in other words, poetponing the time of purchase by the 
local authorities for a period of 42 years (Section 2). 

It is well known that since the Act of 1888 became law, 
there has been a wonderful development in relation to elec- 
tric lighting in this country. It is no longer a tentative 
industry, but is established on a sure basis of commercial 
success. Bat until recently the undertakers of these enter- 
prises laboured under certain disadvantages, as compared 
with those who sought investments in other directions. 

Electric light companies were only allowed to purchase 
land for their generating stations by agreement. They might, 
if they could agree with the ownera of property, establish 
their works in any part of their district; but then, like any 
other person purchasing land, they were liable to an action if 
they created a nuisance. In a considerable number of cases 
the noise and vibration, said to be caused at the generating 
stations, was complained of, and in some of these cages action 
was taken against the companies, and in junctions granted to 
restrain them. This was notably the case in connection with 
опе of the generating stations of the Ohelsea Electricity 
Su py Company, Limited. 

is unsatisfactory position of electric lighting companies 
led, during the last session of Parliament, to the promotion 
of several Bills, the object of which was to obtain, for the 
companies promoting them, compulsory powers for the pur- 
chase of land, and at the same time to secure for the com- 
panies exemption from the ordinary law of nuisance. Two 
of the largest London companies, the Metropolitan Electrio 
Supply Company, and the Chelsea Electric Supply Com- 
pany, promoted Bills with that object. Before the Bills 
came before Parliament, an important Joint Select Com- 
mittee of the two Houses was appointed to inquire— | 

“1. Whether, notwithstanding the provisions of Section 
12 (1) of the Electric Lighting Act of 1882, powers should be 
given in any cases for acquiring land compulsorily for gene- 
rating stations, and, if so, under what conditions as reeprots 
liability for nuisance, notices to surrounding owners or other- 


ige. 

*2, Whether compulsory powers of acquiring land for 
generating stations, if proper to be given in any case, should 
be given where the proposed site is not within the area of 
supply. 

* 9. Whetber in case of a generating station, however 
acquired, not being situate within the area of supply, power 
should be given for breaking up of streeta between the gene- 
rating station and the boundary of the area of supply. 

* 4. Whether powers should be given in any case for the 
supply of electrical energy over an area including districts 
of numerous local authorities involving plant of exceptional 
dimensions and high voltage, and if such powers may pro- 
perly be given, whether any and what conditions should be 
imposed (a) with respect to system and plant, and to the 
construction and location of generating stations, in view of 
the powers of purchase conferred upon local authorities by 
Sections 2 and 8 of the Electric Lighting Act of 1888. 
(b) With respect to the relations of the promoters to other 
undertakers, and to local authorities within parts of the area. 

* 5. Under what conditions (if any) ought powers to be 
conferred upon promoters seeking power to supply electrical 
energy to other undertakers and not directly to consumers.” 

Now, although the Bills then pending in Parliament were 
not referred to the Committee, the reference to the Com- 
mittee bore directly upon these private Bills, No. 1 of the 
instructions had a direct reference to the propo al of the 
Chelsea Electric Supply Company, which proposed to acquire 
land compulsorily within its area of supply. Nos. 2 and 8 
had direct reference to the propor s of the Metropolitan 
Sapply Company, which proposed to acquire land for a gene- 
rating station at Willeeden, outside its area of supply, and 
to break up the streets between the generating station and 
the boundary of their district. No. 4 had direct reference 
Vo the Bill for the incorporation of the General Power Dis- 
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tributing Company, to which we will refer hereafter, and 
No. б referred to the proposal of the Central Electric Suppl 
Company, Limited, who by their Bill sought to acquire compul- 
sorily a site on the Regent’s Canal, and proposed to supply 
electricity to companies and corporations—more especially the 
St. James's and Pall Mall Electric Supply Company the 
Westminster Electric Supply Company— but did not propose 
to supply direct to consumers. 

After inquiry, the Committee made a report which may be 
described as another step in the right direction. It is not 
necessary here to quote the report where it answers the latter 
qnestione, but the answer to the first is so important that we 
venture to transcribe the greater part of it :— | 

(a) The proved public advantage of electrical energy in 
the generation of light and power warrant, in their opinion, 
the granting to undertakers cf compulsory powers for 
acquiring sites for generating stations and lands or easements 
for pipes and mains therefrom, and other works." 

In (b) they say that these powers should be given by 
provisional orders confirmed by Parliament, and that pro- 
cedure йе Bill should be reserved, as at present, for 
exceptional cases. 


In (d) the report says :—“ With respect to the liability for 
nuisance, they 
are of opinion 
that when the site 
for a generating 
station is acquired 
under compulsory 
powers, and is 
specified go in the 
provisional order 
or special Act, the 
undertakers 
shonld not be sub- 
ject to any further 
liability than that 
which, according 
to Lord Black- 
burn. (Geddes v. 
Bann Reservoir, 8 


is imposed by the 


the case of persons 
exercising age 
tory powers 
due. On the 
other hand, when 
the site for a gene- 
rating station is 
acquired by agree- 
ment, they think 
that the under- senti. 

takers ought to be _ = ҮШ ` 

subject to the — — 

liability imposed 

by the common 

law.“ 

We said that this was another and important step in the 
right direction. It was in effect сое enterprise from 
some of the legislative trammels which had been wormed 
round it, апа putting it in the same position as other enter- 
prises which subserve public wants and conduce to public 
convenience and comfort. We cannot but think that the 
effect of this legislation will bear fruit in the imme- 
diate future, and the electrical enterprise will now fall on 
good коше апа bear good fruit, whereas in the past it has 
allen by the wayside and if it sprang upat all it was choked 
by the thorns of legislation. 


(To be continued.) 


* Lord Blackburn's opinion is in these words:—“It is now 
thoroughly well established that no action will lie for doing what 
the Le has authorised if it is done without negligence, 
although it does occasion damage to anyone; but an action does lie 
for doing that which the Legislature has authorised if it be done 
negligently. And I think if, by a reasonable exercise of the powers 
either given by statute to the promoters or which they have at 
common law, the damage could be prevented, it is, within this rule, 
negligence not to make such reasonable use of their powers,” 


THE NEW 2,500 HORSE-POWER TURBINES 
AT NIAGARA.* 


IN our issues of March 6th, 1897, and June 18th of last 
ear, we gave illustrated descriptions of the celebrated power 
ouse at Ni In the present issue we show a pair of 

Greyelin Jonval horizontal axis turbines, which have yn 

been installed at the works of the Niagara Power a 

Manufacturing Oompany by R. D. Wood & Co., of Phila- 


delphia. , ; 
This pair of turbines forms of & series of turbines 
composed of five pairs, each pair to be 2,500 horse-power. 
They will be attached to a 18-foot diameter inlet tube, which 
tube directa the water from the top of the upper level of the 
fall to within 20 feet of the bottom of the fall, at which 
elevation a horizontal tube runs over the whole length of the 
wheel pit, into which the spent waters are to be discharged. 
On the upper part of this horizontal tube are к: five 
openings, on which slide gates of 60 inches diameter are 
attached. Each of these gates is acted upon by a hydraulic 
plunger, operated by the pressure of the water. 
The pair of turbines lately started is placed 24 feet, above 
the lower level of 
the fall The 
water, after act- 
ing on the blades 
of the turbine, is 
directed to two 
dranght tuber, the 
extremities of 
which plunge into 
the tailrace water. 
This application 
of dranght tubes 
in xr 1 ч 
specially desirable, 
as it danble the 
dynamos, which 
are directly 
attached to the 
extension of the 
tarbine shaft, to 
be removed far 
above the tailrace 
water, thus escap- 
ing dampness. _ 
he water 18 
admitted to the 
central chamber, 
in which is placed 
a register gate, 
controlled either 
by hand motion 
or by a governor 
for regular work. 
The water from 
the gates, which 


are placed oppo- 
site to each other, is admitted to the guide blades, which 
direct the water to the blades of the two revolving 
bronze wheels. These blades, with a view to high effi- 
ciency, are carefully designed and highly polished, so ав to 
reduce friction. The water leaving the two revolving wheels 
discharges into two dranght tubes, the lower extremity of 
which planges into the tailrace water. The whole structure 
rests on a framing of steel beams, secured by the side walls 
forming the tailrace. To prevent leakage of water, hydraulic 
grooves are provided, both in the movable part and the 
statio 
The алев are 70 inches mean diameter, of 36 blade, 
and each one has 142 squareinches. They are secured on 8 
horizontal axis of 114 inches diameter in the middle, taper- 
ing down to 8 inches. The turbines make 250 revolutions 
per minute, and they are supported on self-oiling bearings 
90 inches length by 8 inches diameter, supported on о 
stands resting оп the steel frame above mentioned. Eao 
end of the shaft is provided with thrust bearings, so as (0 
nentralise any end presure that may be caused by a tempo- 


^ Scientific American. 
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obstruction in one or the other of the turbines. The 

ions of both shafts are provided with couplings, to 

which dynamos are directly connected. To-day, however, 
but one dynamo is in position, absorbing about 1,100 horse- 


The placing of turbines in pairs on horizontal axes bas, 
within the last 10 or 15 years, become a favourite mode of 
using water-power, as, by placing the turbine shaft above the 
tailrace water, part is made accessible. This mode of 
absorbing the power of hydraulic motors has become specially 
desirable, since the generators may be in many cases direct 
connected with the turbine shaft, thus saving any loss by the 
use of . Mr. E. Greyelin P iem us that та a 

ago, he placed two pairs of turbines on a horizon 
i he little realised the advantages in the way of neutra- 
8 уш end pressure that would be secured by this 
me 


MAGNET STEEL. 


— 


Tus di below is a copy of one issued by the Reichsan- 
stalt with a report on two samples of magnet steel exhibited 
by Messrs. J. J. Saville & Oo., of Sheffield. It is of interest 
from several points of view. The material compares fairly 
with the best known tungsten steel, the Allevard steel, Callin 
the coercivity He, and the residual intensity of a closed 
magnetic circuit, after magnetisation in a strong field, I,, we 
have the following :— | d 

B.. Jr. 

Allevard steel 73. 850 

Saville's steel ... ... 69 —. 917 
While the Allevard has a higher coercivity, it is possible 
that Saville’s steel may | 
make the more power- 
ful, if leas stable mag- 
nets. The comparison 
between the values of 1. 
is somewhat uncertain, 


not taken with precisel 
the same conditions, but 
there should be no doubt; 


Another point of in- 
terest lies in the fact 
that this report comes 
from the Reichsanstalt, 


А oreign 
Evidence given 
before the recent com- 


tion of a national labora- 
tory abundantly proved the beneficial effect on manufacture of 
scientific and exact comparisons instituted between materials 
and instruments submitted, and nothing could tend more 
directly to the improvement of magnet steel than the 
ie of such reports as the one before us. The problem 
to be solved by the steel maker is stated in a definite and 
emily comprehensible form, viz, to obtain the highest pos- 
sible coercivity and a high resultant intensity; and his 
of success in solving it is measured by a definite 
figure which cannot be controverted, whose value as a certi- 
ficate of merit is incomperably greater than any number of 
trade testimonials of vaguely satisfactory results obtained. 
These latter are generally the only available information on 
the quality of any steel. The magnetic qualities of steels 
must almoet certainly receive the early attention of the new 
laboratory when the pain of its prolonged . parturition is 


‚ Lonis, 


Magnetic curve of a sample bar of J. J. Saville & Oo.’s steel. 
Traced from diagram of Reichsanstalt test No. 26. 
н. = 65. В, = 11,730. 1, = 917. 


A MODERN ELECTRIC CENTRAL STATION. 


In a paper presented to the American Institute of Electrical 
Engineers, Mr. G. A. Damon describes the plant of the 
Imperial Electric Light, Heat and Power Company, of St. 
Missouri, as being a good example of the present 
tendency in electric generating station practice. The 
district to be served is a town district with & good demand 
fur arc and incandescent lighting for stores, hotels, offices, 
and theatres, and for more than the ordinary amount of 
motor service for elevators and light manufacturing, and the 
engineers had a free hand to adopt whatever plans they con- 
sidered best to insure reliability and economy of working. 
The system adopted was a three-wire direct current distribu- 
tion, with 440 volta between the outers, the current being 
supplied to the network through three-wire feeders from 
generators at a pressure of 440 to 500 volts, working in con- 
junction with a storage battery. . 

The cost of real estate being considerable, the station was 
arranged as compactly as possible by placing the engine 
house and boiler house on the ground level, the battery room 
in the basement below the engine house, the coal stores, ash 
handling apparatus, piping, pumps, hot well and condenser 
in the basement below the boiler house, and the offices, stores, 
and repair shop on the first floor. The boilers are of the 


horizontal water-tube type, working at 175 lbs. pressure, and 


are fitted with down-draught furnaces and water-cooled 
grates; and at the back of and above each pair of boilers is 
placed an economiser carried on a special iron framing. The 
fine leads to a steel chimney of the minimum height allowed 
by the local regulations, the draught being produced and 
controlled by a fan. The engines are compound condensing 
vertical engines of the marine type, each piston acting on а 
separate crank, and are provided with a heavy fly-wheel fixed 
| on the shaft between 
` the two cranks. The 
high pressure cylinders 
are steam jacketed on 
the barrel and ends, and 
the low pressure on the 
ends, pi receiver is 
fitted copper re- 
beating coils. The 
steam from the engines 
exhausts into a surface 
condenser, from which 
it is pumped into the 
hot well, and thence 
through the econo- 
misers back into the 
boilers. The conden- 
sging water is taken 
from the bottom of a 
cooling tower about 30 
feet high, which 1з 
built on the roof at a 
height of 50 feet above 
the condenser; and 
from the condenser it is 
returned by centrifugal 
circulating pumps to the 
top of the cooling tower. 
It is interesting to note that the main engines are the only 
steam-using plant in the station, all pumps and other 
auxiliary apparatus being electrically driven. 

The dynamos are of the multipolar type with ironclad 
bar-wound armatures, and are constructed so that the magnet 
frames can be shifted with the shaft a sufficient dis- 
tance to allow the magnet coils to be removed and the arma- 
tures got at for repairs. Each dynamo has a normal output 
of 500 kilowatts at 150 revolutions per minute, and the 

of accumalators, which has a capacity of 2,000 
ampere-hours at its normal rate of discharge, is capable of 
standing a discharge at the rate of 500 kilowatts for one 
hour, or equal to the output of one generating unit. Two 
50-kw. boosters, driven from the main engines, are provided 
for charging the battery, each being capable of adding any 
voltage that may be required up to 180 volta. 

Probably the most novel feature of this station is the 
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arrangement of the generating plant, which is installed 
on what is known as the Arnold system, the idea of which 
is to improve on the usual arrangement of direct coupled 
units by mounting each generator во that it can be operated 
by more than one engine. Althongh at present only three 
dynamos are erected, the first line of plant in the St. Louis 


station will eventually consist of three engines, one of 1, 500 


H.P. in the centre, and one of 750 H.P. at each end, and 
of four dynamos and two boostere, two dynamos and a 
booster being mounted between each 750-H.P. engine and 
the 1,500-H.P. one. Under normal conditions each dynamo 
will be operated by the engine nearest to it; but in case of 
accident to any machine, it is possible, by means of the 
special system of coupling, to operate any one or all of the 
dynamos by the 1,500-H.P. engine, or to make each of the 
790-H.P. engines drive either or both of the dynamos 
between it and the central engine. This object is attained 
by mounting each dynamo armature on a hollow shaft, carried 
in independent bearings, and the booster armature on а 
solid shaft, which extends from engine to engine throngh the 
hollow shafts without touching them, and which also is 
carried in independent bearings. The coupling, which is a 
magnetic clutch, consists of three discs, one connected to the 
engine shaft, and one to the hollow shaft of the adjacent 
dynamo, whilst the third, which is somewhat smaller in 
diameter than the other two and lies between them, is con- 
nected to the solid shaft. Each of the outer discs is pro- 
vided with annular coils of wire, sunk in grooves in the disc 
face, and by passing a current through one or more of these 
coila, the following combinations can be made, viz, the 
engine shaft can be coupled to either the hollow or the solid 
shaft, or to both at the same time, or the hollow and solid 
shafta can be coupled together, whilst the engine shaft 
remains disconnected from both of them. If we consider a 
group of two engines, A and B, with the two dynamo, д; 
. вод Bı, which are mounted between them, the normal con- 
ditions are that dynamo 41 is driven by engine a, and 
dynamo B, by engine В; but if the latter breaks down, 
dynamo в, can be driven from engine A by coupling both А 
and В, to the solid shaft. If, at the same time, the dynamo 
A, were to break down, it can be disconnected from the engine, 
A, Without preventing this latter from operating dynamo Bi. 
The booster, which would not exist in other lines of plant 
added for extensions, can of course be driven from either 
engine by coupling the engine disc to the solid shaft, and 
the only inconvenience which may be caused by it, is that 
when driving a dynamo by the engine which is not next to 
it, that is, through the solid shaft, the booster must be run 
round whether it is wanted or not for the service. 

. The arrangement is an ingenious one, and ав both engines 
and dynamos are constructed ro as to be able to stand а 
heavy overload, it is claimed for it that it does away with the 
necessity of providing reserve unita. We do not see, how- 
ever, in what manner the Arnold system is superior to the 
plan of using independent generating units, each of which 
is capable of standing а good overload, except in the case of 
the simultaneous breakdown of the engine of one unit and 
the dynamo of another ; and even then, as we shall see later, 
the advantage is not always with the Arnold system. The 
weak point of the Arnold n inge is the central engine of 
twice the power of each of the end ones, as if this breaks 
down it not only causes a 100 per cent. overload of the other 
engines, but it also divides the line of plant into two inde- 
pendent веїв; во that, if one dynamo also breaks down, the con- 
ditions are either that one engine and tbe one dynamo it can 
drive must both work at 100 per cent. overload, or if the 
other two dynamos are allowed to take а share of the over- 
load, the engine which drives them must work at more than 
100 per cent. overload. Оп the other hand, with four equal 
and independent units, if one breaks down each of the others 
must take a 88 per cent. overload, or if two sets are unfit for 
service at the same time each of the remaining two would 
have to work at.100 per cent. overload ; that is to say, they 
would be in no worse case as regards overload than if they 
were arranged on the Arnold system, and all the expense and 
complication of hollow shafts and magnetic clatches sre 
avoided. But with independent units there is no need to 
restrict the number to four, and if we suppose the plant to 
consist of six units instead of four, we find that the advantage 
is all on the side of the independent plante, as if each unit 
is capable of standing an overload of 50 per cent., the inde- 


pendent units can do all that the Arnold plant could do if 
each engine and dynamo in this latter case were constructed 
to carry an overload of 100 per cent. 


INTERNATIONAL COMPETITIVE TRIALS OF 
ACCUMULATORS FOR ROAD TRACTION. 


THE competitions between antomotric hackney carriages 
organised by the French Automobile Club supplied valuable 
data relative to the electric power and energy consumed by 
the various vehicles under given conditions. But, since the 
accumulators used were all of the Fulmen type, and the 
time over which the trials extended was altogether ineuffi- 
cient for any test of durability, the competition was 
necessarily barren of results bearing upon the comparative 
valne of different forms of accumulator which have been 
put forward as being eminently suitable for traction. It can 
only be said that the Fulmen accumolator gave excellent 
results during the nine days over which the competition 
extended, leaving open the important questions as to its 
durability and as to the possibility of a practical yel 
on the part of batteries giving в far lower rate of discharge 
and having а much smaller specific capacity. . 

Several members of the Committee for the Cab Competi- 
tion were of opinion that ап Accumulator Competition had 
become ап absolute necessity. On the proposition of M. 
Jeantaud, the club voted that this suggestion should be 
acted upon; and a special committee of 81 members was 
appointed to organise a competitive trial of accumulators. | 

An authoritative and unbiassed test of this nature has, in 
our opinion, been too long delayed ; it should, we tbink, have 
been carried out long ago in this country. It is within three 
months of three years since the following appeared in our 
columns :—“ A period, let us hope, is approaching, when 
practically accurate data will have to be taken into considera- 
tion and acted upon by those who come before the public 
with electro-antomotric systems. With accumulators intended 
for other applications, commercial success may sometimes be 
achieved by bold assertion and an extensive system of adver- 
tising ; but, in electric traction, short shrift will be given to 
secondary batteries and systems that are found to be deficient 
as compared with others that may be available. 

The above-mentioned Special Committee has, in its turn, 
nominated а sub-committee to arrange the details of the expe- 
rimenta and to draw up а programme. This оч, as 
approved by the Special Committee and by the Automobile 
dub, is reproduoed below. 

The competition is to be confined to accumulators in- 
tended for automotrio vehicles driven on ordinary roads. It 
has also been decided that, with & view to testing the 
tical value of the appliances from the point of view of the 
special application for which they are intended, the accumu- 
lators shall be, during discharge, subjected to mechanical 
vibrations and jolting similar to those to which they might 
be exposed on roads maintained in an average condition of 
efficiency. The rate of discharge is to be varied within wide 
limits during certain periods, alternating with intervals of 
rest, according to the diagram given below. The mechanical 
vibration and the variations in the rate of discharge are to 
be the same for all the batteries submitted to the tests, and 
the required capacities and rates of discharge are to be those 
which the cab competition has shown to be necessary for 
street traction. 

With a view to ascertain the condition of each battery, 
constant current discharges are to be taken from time to 
time, which will determine a methodical and successive 
elimination of batteries which, by reason of waste of active 
material or deterioration, no longer exhibit a sufficient 
capacity. . 

[n order that the competition may not be confined to aocu- 
molators in which the active materials are spongy lead and 
lead peroxide, the Committee has not fixed the number of 
plates to be used, but only the potential difference below 
which no battery is to fall at the end of each constant cur- 
rent discharge. The batteries will thas be compared under 
strictly the same conditions from the point of view of the 
discharges. It is for the manufacturers to so proportion the 
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weight of the elements that the conditions of the programme 
may be р with as perfectly and for as long a period 
a8 e. 

n regard to the charging of the cells, the Committee has 
considered that each competitor should be allowed to a cer- 
tain extent to regulate the rate, provided he remain within 
the conditions of practice. This would seem to imply that no 
particular density of current will be imposed ; but the mean- 
ing 1$ rendered somewhat obscure by the wording of the 
following rule, viz. :— 

“Tt has thus been decided that the accumulators shall be 
equally charged in series with a current decreasing, nearly 
regularly, in eight hours, from 30 to 15 amperes. For each 
charge the competitor is to indicate the initial current at 
which his battery may be circnited and the quantity of elec- 
tricity to be supplied to it. | 

The expression * equally is puzzling ; bnt it would seem 
that all the accumulators are to be connected in series, bnt 
that auy one of them may be short circnited until the 
d i current has fallen to any required extent. 
This arrangement, says the Committee, as reported by 
L' Industrie Electrique, hag the advantage of necessitating no 
alteration in the connections of the batteries for charging or 
discharging, and it facilitates the measurements. 

To avoid any exaggerated estimate on the part of the 
competitors of the surcharges given to their respective 
batteries, each of these will be connected to an energy meter, 
which will measure the quantities (watt-hours) given and 
‘expended each day; it will determine the daily efficiency, 
the mean efficiency, and the total quantity of energy 
pue by the bettery prior to its becoming unservice- 
able. 

All the results of the competition will be given in а 
detailed report. If they do not reveal the existence of the 
ideal accumulator they will at least exhibit the present stage 
of progress, and, the Committee ventures to hope, will 
indicate the path to be followed to arrive at future improve- 
ments. | 


PROGRAMME OF THE COMPETITION. 


Article 1.—Under the patronage and direction of the Auto- 
mobile Olub of France, a society of encouragement for the 
development of the automobile industry, an international 
competition is ised between manufacturers or inventors 
of .accumulators for automobile carriages circulating on 
ordinary roads. : | | 

Article 2.—The competition will take place at Paris oh 
the second Monday in- April, 1899, and on following days. 


Article 3.—The competition will bear upon the following 


points :— 

(a) The durability of the elements. | 

(b) The commercial efficiency of the battery, s.e., the 
ratio between the energy supplied at the accumulator ter- 
oe during charge and the energy yielded during dis- 


arge. 

(c) The frequency, importance, and facility of the opera- 
tions necessary for maintenance. 

(d) The weight of the accumulators as compared with 
their rate of discharge and their capacity. 

These points аге to be determined under conditions of 
jolting and variation of rate of discharge as nearly as possible 
similar to those which accumulators would undergo when in 
action on automobile carriages. 

Article 4.—The number of batteries is not limited; but 
no competitor can submit several batteries of the same t 

Article 5.—For every battery submitted, an entrance fee 
shall be paid, viz., 500 francs if paid ene to January 81st 
inclusive, or double that amount if the payment be made 
between that date and February 28th, 1899, when the list 
of competitors will be finally closed at midnight. 

Each application for inscription must be accompenied 
the entrance dnes, which will not in any case be returnable, 
The Committee mentioned under Article 14 may, however, 
grant a reduction of one-half of the dues in the case of 
сори who, in their opinion, may merit such reduc- 


n. 

Article 6.—'The batteries, in a charged condition, must 
be delivered at the premises Ld ri the sonipelitton on 
Tuesday, April 4th, in order to allow for the time which is 
necessary for the installation of measuring and recording 
instruments, and of the apparatus for discharge and for 


vibration or jolting. On the same day the competitors must 


‘remit to the president of the Committee a descriptive notice, 


accompanied by all necessary drawings and specimens, 
This notice must also state the selling price of the battery. 

Article 7.—The competition tests will, as a rule, be con- 
tinued as long as may be necessary to render all the batteries 
unserviceable. The testa will, however, be discontinued after 
the expiration of six months. 

Article 8.—Each battery submitted to the competition, 
composed of a suitable number of elements enclosed in а con- 
taining tray, must not weigh more than 110 kg. (242 lbs.) 
exclusive of the containing tray. The battery must be able 
to yield 120 ampere-hours at the constant rate of 24 amperes 
oe five hours, without a fall of potential difference below 
8:5 volta. 

Article 9.—The tests will take place in periods of six days 
separated by a day of rest. 

One day each week the batteries will be discharged in 
series, without jolting, at the constant rate of 24 amperes 
during five hours. Every battery in which the potential 
difference at the terminals falls during these tests below 8:5 
volts will be cut ont of circuit. After being four times cut 
out of circuit, the battery will be definitely withdrawn from 
рашро 

The seventh day (Sunday) will be one of the days of rest. 

Article 10.—The charge is to be effected within the maxi- 
mum period of eight hours, on the batteries connected in 
series, with a decreasing current of which the initial strength 
shall not be above 80 amperes, and the final strength shall 
be about 15 amperes. The charging of each battery shall be 
stopped each day on the order of the competitor or his duly 
accredited representative. 

Article 11.—During the intervals of rest between dis- 
charge and charge, which intervals are never to exceed two 
hours, the competitors, or their representatives, shall be 
authorised to inspect their batteries, to maintain the strength 
of the electrolytic solution, and to clean the elements; but 
they will not be allowed to change any plate or add anything 
to it. | 

Article 12.— Besides an ammeter measuring the total 
quantity of electricity supplied to and from the batteries as 
a whole, an energy meter (wattmeter) attached to each bat- 
tery will measure the quantities of energy absorbed by and 
supplied to (?) each of them, so as to allow of the d i 
tion of their commercial efficiency. | 

À commercial voltmeter attached to both poles of each 
battery will allow of the variations of potential difference 
during successive charges and discharges being noted. This 
instrument shall, from time to time, be calibrated by means 
of a standard voltmeter. 

During five other days the batteries will be subjected for 
five hours, by means of an automatic apparatus, to vibration 
and jolting as nearly а р сеа 7 5 
experienoe on automobile travelling on ordi 
macadamised or paved roads. 

Daring these five hours the batteries, connected in series, 
wil be worked at variable rates of discharge according to 
the table and diagram below. | 

This diagram of discharge, realised by means of а commu- 
tator making one revolution to the half-hour, will be 
repeated 10 times in succession, each complete revolution 
corresponding to a quantity of electricity practically equal to 
12 ampere-hours. | 


TABLE OF ACCUMULATOR DISCHARGE, 


Current in Duration in Quantities of electricity 
amperes, minutes, іп ampere · minutes. 
.d 
20 2 40 
100 0:5 50 
30 8 90 
40 2'5 100 
70 3 " 210 
30 b 150 
20 4 80 
0 10 0 


Article 13.—The current will be supplied by the 
Committee to the oompetitors at the expense of the latter, 
at the maximum price of 1 frano per kilowatt-hour; all other 
costs being defrayed by the Automobile Club. 
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Article 14.— The carrying out of this me will be 
entrusted to а Committee composed of members of the Auto- 


mobile Club who are bond fidenon-competitors. In addition to 


67 


Yj 
g^ @ 
, 


Tine in minutes. 


Current in ampères. 
“a 


Y 


the members of this Çommittee, its President may utilise the 
services of electrical engineers appointed by him to carry 
out the trials and to exercise the supervision. 

As a condition of their inscription, the competitors under- 
take to abide by the decisions of. this Committee, which is 
to be the Ape judge in all questions that may arise out of the 
application of the present programme. | 

Particle 15.—This Committee will be with the 
drawing up of a detailed report. In addition to the latter, 
it will from time to time publish an abstract of the results 


obtained. 
Article 16.—Medals and diplomas may be awarded to the 


_ Articole 17.— All civil and penal responsibilities must be 
met by the competitors on whom they may devolve; it being 
understood that the Automobile Olub declines all responsi- 
bility of any kind. 


THE SULZER STEAM ENGINE. 


II. 
ExpsRIMENTAL RESULTS. 


WE new propose to treat the important question of economy 
in this type of engine. As we have already said, the Salzer 
en are usual horizontal condensing, are always 
provided with very effective steam jackets, and four valves 
to each cylinder, and are made double-acting. 

In Engineering, for January, 1892, a series of 23 experi- 
ments were published on single cylinder, compound, and 
triple Sulzer condensing engines, and before коко о 
consider more modern tests, it may be well to give the chief 
results of these trials. The best and moat aocurate way of 
stating and ag cubus results thus obtained is that recom- 
mended by the Steam Engine Efficiency Committee of the 
Institution of Civil Engineers, namely, to give the heat or 
number of thermal units required per miuute, per indicated 
and per brake H.P. Unfortunately these figures are not 
reported in these earlier experiments. We must, therefore, 
be pardoned if we revert to the old fashioned way, and give 
the consumption in pounds of steam or feed water per I.H.P. 
per hour, ing the fact that the pressure of steam 
varied in the different experiments. 

The first series consists of five experiments on single 
cylinder engines, with steam pressures of from 72 to 95 Ibs. 
per *qnare ino”, aud p uten speeds varying from 272 to 438 
fee& per minute. The I.H.P. was from 157 to 400, the 


LH.P. varied slightly from 1850 to 1897. 


steam consumption, excluding the water condensed in the 
steam pipe between the boiler and the engine, but including 
all steam jacket water, was 17:9 to 19°2 lbs. per I.H.P. per 
hour, or a mean of, say, 19 lbs. 
The next series of ten experiments were on compound 
ines. Here the steam varied from 84 to 104 lbe., 
& d 


the piston speeds from 885 to 689 feet, per minute, the 
engines indicating from 188 to 524 H.P. The steam con- 


sumption, taken as before, rose from a minimum of 13:4 lbs. 
toa maximum of 15:5 ]be. per I.H.P. per hour, or a mean, 
вау, of 14°3 Ibs. 

In the ¿riple engine series of six experiments the steam 
pressure was from 104 to 156 lbs. per square inch, and 
piston ges from 444 to 607 feet per minute. The I.H.P. 
varied from 200 to 615, and the steam consumption, taken 
as before, from 11:7 to 1277 lbe. per I. H. P. „раг hour, ог а 
mean of 12:18 lbs. We may therefore ва with these 
three t of engines, having one, two, and three cylinders, 
the relative steam consumption, deducting and including the 
quantities given above, are respectively 19°0, 14°3, and 
12:2 lbs. per I.H.P. per hour. With a good boiler and 
saturated steam, and а good coal giving 10 lbs. evaporation 
per pound of ooal, these figures are ш to 2 lbs., 
1j pue and 1] lbs. of good coal per indicated horse-power 
our 


Sinoe the publication of these trials in 1892 better results 
have been obtained, as we will now proceed to show, and 
various improvements effected. The single cylinder engines 
have one crank, the compound horizontal are sometimes 
made with the cylinders tandem, working on to one crank, 
sometimes side by side with two cranks, the fly-wheel being 
in the middle. In the triple horizontal engines two cranks 
are usually adopted. Two cylinders are connected to oue 
crank tandem, and one cylinder to the other, with the 
fly-wheel in the centre. Numerous trials have зер made 
on engines of this modern type. We subjoin particulars of 
three, carried out on /riple condensing steam jacketed Sulzer 
engines, both horizontal and vertical, two working with 
saturated, and one with slightly superheated steam. 

The first experiment at a mill near Moscow was on a 
horizontal engine with cylinder diameters of 26 inches, 
394 inches, and 59:1 inches respectively. Stroke 47:25 inches. 
Revolutions pər minute 76, giving a piston speed of 600 feet 
per minute. Here the high pressure and intermediate 
cylinders act on one crank, and the low preesure cylinder on 
the other, with a fly-wheel for 32 ropes in the centre. The 
engine works with saturated steam, and an injection con- 
denser is used. In addition to the ordinary governor a 
second is provided, which ates the steam stop valve, if 
the normal speed is exceeded by two revolutions a minute, 
and also opens an air valve, thus annulling the vacuum and 
bringing the engine rapidly to a stand. Tests were made in 
1898 with a boiler presure of 150 to 160 Ibs. pe x rd 
inch. The load varied from 1,150 to 1,250 I. H. P., and the 
weight of steam passing through the cylinders and jackets 


per I. H. P. per hour was 1177 Ibs. 


The next trial was made on a horizontal triple condensing 
engine driving a cotton mill at St. Petersburg. There are 
four cylinders, high pressure, intermediate, and two low 
pressure, and they are arranged tandem, with two cylinders 
coupled to each crank, at an angle of 90°. The cylinder 
diameters are respectively 30 inches, 44°5 inches, and two of 
51:6 inches, with a stroke of 78 inches to all four. Number 
of revolutions. per minute, 56; piston s 725 feet per 
minute. There are two air pumps, and 386 ropes on the 
fly-wheel. Four careful experiments were carried out on this 
engine in 1895, the indicators being previously tested. The 
The steam 
consumption, excluding the water in the steam pipes, but 
including all the steam jacket water was from 11:18 lbs. to 
11°87 Ibs. per I.H.P. per hour, giving a mean of 11°3 lbs. 
In these interesting experiments the steam was cut off at 
abont 18 per oent. of the stroke in the high pressure 
cylinder. 

The third experiment was on a horizontal ¿riple engine in 
Germany, and is especially noteworthy because it was made 
with steam slightly superheated, viz, about 17° F. As 
might be expected the superheat quickly disappeared in the 
ел cylinder, nevertheless, as will b» seen, it pro- 
duced a considerable economy, the important point being to 
have in any case dry steam in the high pressure cylinder. 
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The diameters of the three cylinders were 20:5 inches, 
31˙5 inches, and 47:25 inches respectively, with 55˙2 inches 
stroke; revolutions per minute, 66; piston speed in feet per 
minute about 600. There were two cranks coupled at 90°, 
the high pressure and intermediate cylinders worked tandem 
on one, and the low pressure cylinder on the other. The 
steam pressure was 170 lbs. per square inch, cut off in the 
high pressure cylinder about one-fifth. Two tests, of which 
we give the average results, were made on this engine in 
1895, when it indicated from 630 to 735 H.P. The steam 
consumption was 10:8 lbs. in the first, and 10:7 Ibs. in the 
second trial. In the writer's opinion this is a very re- 
markable result, probably the beat on record for the degree 
of superheat. It is only fair, however, to add that it is not 
qnite accurate to compare the consumption in pounds of steam 
r I.H.P. per hour when dealing with saturated and super- 
steam, because there is more heat per pound in the 
latter. Allowance should be made for this, and the results 
should, if possible, be stated in T.U. per minute per I.H.P. 
In the trial here considered, as the degree of superheat was 
во small, the error is probably very slight. | 
One of the latest and most economical trials on a Sulzer 
асло was made at St. SE са а hey horizontal 
condensing engine, provided with superheater and economiser. 
The former, eme чын was not feed and the steam at 150 lbs. 
pressure per of tors inch was only dried. The engine had 
two cranks, and all the cylinders and covers were jacketed 
with steam. The diameters of the three cylinders were 
1456 inches, 233 inches, and 84ү, inches respectively; 
stroke, 893 inches; revolutions per minute, 60. Four trials 
were made, aud the number of 'T.U. required per I.H.P. per 
minute were fortunately given in each case. The engine 
drove & pump to supply water from the Lake of Constance 
tothe town of St. Gall. The I.H.P. varied from 201 to 
207. The consumption of steam per I.H.P. per hour was 
from 11:5 to 12 lbs., and the T.U. per minute per I.H.P. 
varied from 211 to 220. | 
In conolusion, we would call the attention of our readers 
to the remarkably economical results of these engines, 
particularly, as already noticed, in those using dry or super- 
heated steam. With а good boiler and good coal the con- 
sumption here given is equivalent to 1 lb. of coal per I. H. P. 
per hour. Engineers should study these figures with 
attention and interest, and compare them with the results 
obtained in experimenta on other types of engines. 


SOME METHODS OF MEASURING HIGH 
POTENTIALS WITH LOW POTENTIAL 
INSTRUMENTS.* | 


By SAMUHEL J. BARNETT, Ph.D. 


IN the course of a recent investigation, f necessitating the 
use of electrical charges at high potentials, it devolved upon 
the writer to develop some means of pun bes potentials 
with low potential instruments; the result being that two 
methods were devised by which the range of an electro- 
meter or ballistic galvanometer may be almost indefinitely 
extended :— | | 
1. One of the methods consists in applying the whole 
tial difference to the terminals of two condensers 
in series, and measuring the fall of potential 
between the plates of one of them. From this and the known 
ratio of capacities the whole potential difference at once 
follows. T let c, and c, (fig. 1) denote two condensers 
(and their capacities) arranged in series, and having the 
joint а €; let the electrometer, E, be connected to the 
coats of C, the terminal coat of which is earthed, and let v 
be the total fall of potential through the series, and v, that 
through c. Then we have, including in oi, the capacity of 
the electrometer, 
= — 00 í 2v ©: +C 
СҮ = ci vi ко v; whence v = V; зш 


* The first method here given was described аз a portion of a 
paper, “On the Surface Tension of Liquids under ths Influence of 
rigen х "d Induction," Phys. Rev., 6, p. 257, 1898. 
c. an 


By suitably adjusting the ratio , an electrometer 
3 a 


(or ballistic galvanometer) of any convenient range may be 
used to measure apy difference of potential within its range 
or higher, except in so far as leakage, ро» &o., render 
the indications of the instrument unreliable. That these 


indications шау be trustworthy, the ratio of ir жены, 
including the absorption and | „must remain through- 
out the observations the same as the ratio of calibration. 
This ratio, in the investigation above mentioned, was 75 to 1, 
enabling а Kelvin quadrant electrometer to measure poten- 
tial difference as great as 30,000 volts. Although this 
method had not been used previous to this investigation, so 
far as my knowledge goes, yet the principle on which it is 
based has been of service to Lord Kelvin since 1885“ in the 


calibration of electrostatic voltmeters, &o. 


2. The other method is an inversion of Faraday’s well- 


known method of comparing capacities: The ratio of capa- 


cities being known, the initial potential difference сап be 
computed from the final, which may be made as low as 
desired by suitably adjusting or selecting the condensers to 


‘be used. Thus, let c, and c; (fig. 2) be two condensers (and 


Fira. 2. 


their known capacities), whioh can be connected in multiple 
through tbe switch, K; the terminals of an electrometer, or, 
better, a ballistic galvanometer, B, are connected with the 
coatings of ci. The potential difference to be measured, v, 
is applied to the plates of c,; C, is then insulated and 
immediately put in multiple with c,, reducing the potential 
difference to v, by increasing the capacity to C, + C$, where 
instantaneous discharge occurs through the galvanometer, в. 
Here we have 
Сб, V = (0, + c) vi; 


whence, as in method (1), 


; у= ү, t^, 
Сз 


From the known capacity, с, + сз, and the galvanometer 
deflection, v, is readily found. This method possesses & 


* Proc, B. A. А. B., Aberdeen, p. 907, 1885. 
D 
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great advantage over (1), in that it avoids completely the 
troublesome effecta of absorption and leakage, the whole 
process of arrangement in multiple and final discharge being 
practically instantaneous. | 


Colorado College, Colorado Springs. 


CORRESPONDENCE. 


On the Recovery and Refining of Nickel. 


The ** Notes on the Recovery and Refining of Nickel," by 
Mr. Sherard Cowper-Ooles, which appeared in the last issue 
of the ELECTRICAL REVIEW, pp. 926-927, remind us of 
Queen Anne's death, and do not add anything to our 
knowledge. 

We have heard before of the processes described by Mr. 
Cowper-Coles, and I must be allowed to say that when an 
electro-chemical question is treated in а journal of sucha 
high standing as the ELECTRICAL REVIEW we are entitled 
to hear of some new ideas, or if it is a mere compilation, we 
may expect that it will present to the reader, in а clear and 
comprehensible manner,a complete summary of the best 
methods which have been devised, and which give the most 
satisfactory resulta. Besides, such a description should be 
accompanied with remarks and criticisms made from a 
technical point of view by the writer, who should have made 
some prior experiments on the subject. We do not care for 
articles on electrolysis made at the British Museum Reading- 
Room or in any other library, from extracts of English and 
foreign books and periodicals; but we appreciate articles 
such as those of your late contributor, Alexander Watt, who 
never wrote in the ELEcTRICAL REVIEW a line on electro- 
chemistry unless he had made experimente and careful 
investigation. | | 

The * Notes on the Recovery and Refining of Nickel” do 
not resemble at all the articles written by Alexander Watt, 
as Iam sorry to say that they appear to be merely copied, 
‘almost word for word, from books and scientific publications 
which ought to have been quoted by Mr. Cowper-Coles. 

Leaving aside the paragraphs which do not refer to the 
electro-deposition of nickel, I will, in the first place, point 
out that the sentence for an “ English patent filed in 1840," 
&., &c., is taken almost verbatim from p. 895 of “ Electric 
Smelting and Refining," the seoond edition of “ Elektro- 
metallurgie,” by Dr. W. Börchers, translated by W. 
McMillan. 

Then follows the passage on Bóttger, which is borrowed 
from Borchers (vide supra). 

The paragraph commencing “In Andre's process is taken 
from the same book, pp. 395-396. 


Mr. Oowper-Ooles says :— 
Hoepfner has patented a pro- 
cess for using a purified neutral 
solution of nickel which he then 
acidifies with a weak and freely 
conductant oxygen acid (citric or 
phosphoric acid) which is elec- 
trolysed with the aid of insoluble 
anodes. 

The anodes are immersed in 
cells containing a solution of the 
chlorides of a more electro- 
positive metal. 


Mr. W. Borchers says :— 
Hoepfner prepares а purified 
neutral solution of nickel; this 
is then acidified with a weak 
and freely conductant oxygen 
acid (citric or phosphoric acid), 
and is electrolysed with the aid 
of insoluble anodes. 


. The following paragraph is a literal reproduction of page 
430 of Mineral Industry for 1896, in which Titus Ulke 


speaks of electrolytic nickel :— 


In the commercial electrolysis 
of nickel, even with anodes con- 
taining as high as 96 per cent. 
of nickel, the anodes readily fall 
to pieces, owing to their uneven 


solution. А large quantity of . 


anode scrap is formed, often as 
much as 60 рег cent.; this 
difficulty increases when matte 
anodes are used. 

= COWPER-OOLES. 


In the commercia] electrolysis 
of nickel, even with anodes con- 
taining as high as 95 per cent. 
of nickel, the anodes readily fall 
to pieces, owing to their uneven 
solution, and a large quantity of 
anode scrap, often ав much as 
50 per cent. of the charge is pro- 
duced. . . . . The difficalty 
increases when matte anodes are 
employed.—Tirus ULEKE. 


One example more, which shows a strong family likeness 


between what Mr. Co 


r-Coles has written, and an extract 


from Mineral Industry for 1898, page 141 :— 


D 


~ 


Askermann has tried fusing 


chromium oxide and antimony 


sulphide, below the fused crust 
of sulphides which is formed, a 
cry ne mass of the two metals 


occurs, the antimony being finally 


removed by oxidation or refu- 
sion. The addition of sulphides 
is considered to accelerate and 
facilitate the metallurgical re- 
actions. —CowPER- COLES. 


Ashermann fuses chromium 
oxide and antimony sulphides. 
Tne crucible afterwards contains, 
under a crast of sulphides, a 
crystalline mass of the two 
metals; the antimony can then 
be removed by oxidation or re- 
fusion.  Ashermann thirks the 
addition of sulphides in general 
advisable, in order to accelerate 
and facilitate metallurgical re- 


actions.—Aincral Industry. 


I will not call this plagiarism ; I prefer to suppose that 
Mr. Cowper-Coles some time ago scribbled some notes on 
loose slips and forgot to quote the source of his information. 
If во, he will really be surprised when he reads this, because 
he very likely thonght he was the author of his * Notes on 
the Recovery and Refining of Nickel.” 

Pertinax. 


Cowper-Coles Electrolytic Cyclic Process. 


With reference to the question of priority of use of the 
revolving cathode, raised in the discussion in your last week’s 
issue, I think Mr. Cowper-Coles will not have the slighteet 
difficulty in proving Dr. Tommasi’s patent of 1892 to have 
been anticipated, as this device was employed in 1889 in a 
South Wales smelting works for the deposition of gold in 
bullion refining. 


W. Gibbings. 
December 30th, 1898. х 


Shocks. 


Can any of your readers give mean explanation of the fol- 
lowing circumstances :—On the afternoon of December 24th, 
about 2.80, something went wrong with our lighting апа we 
found there was a leak of about, 20 amperes at 1,100 volta, 

The generating station is about two miles from the town 
of Limavady and the line is entirely overhead, except at 


three points. At these places it runs underground in a 


trench 2 feet deep, and is India-rubber covered cable 
armoured with galvanised iron wire. 


I give a diagram of the connections. а is a transformer 


station, a wooden house above ground ; B а junction with a 


Feeder. 


2" | 
A B 3 


o, From generating station; s, To other snb-stations, 


feeder lately laid down. Between A and в the line was under- 
ground for 50 or 60 yards. This distance is grass lawn and 
gravel entrance drive of & residence. 

On walking over this place near where the line is buried 
distinot shocks could be felt and numerous earth worms were 
rising to the surface. | 

There had been heavy rain, and the ground was very wet. 

Can any of your readers explain why shocks should be felt 
on the surface ? i 

Of oourse, one of the wires was leaking to earth, and it 
may be that there was & fault on the other cable at one of 
the other places where it is buried; but I cannot understand 
why anyone standing on the ground should feel a shock. 
Both cables are in the same trench, 5 or 6 inches from one 
another. | | 

I see birds sitting on the bare wires while the current is 
on, sometimes thousands of starlings literally cover the wires, 
and it seems to do them no harm. 

I may mention that as it was getting late we simply cut 
out the cables between A and B, which remedied matters for 
the time. 


J, E. Ritter. 
Limavady, December 26th, 1898. ME 


Trolley Pole Ropes. 


In reference to the regrettable accident which occurred on 
the Halifax electric line on the 22nd ult., the question may 
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well be asked, Is it necessary for cars to have ropes continu- 
ally hanging from the trolley poles? they not only appearing 
unsightly, bat beyond all donbt a danger to passengers. 

I would like to direct the attention of engineers and tram- 
way managers to the running of the electric cars at Bristol, 
which have been in operation for over three years. Here the 
trolley ropes are hung up to the poles and standards imme- 
diately the cars leave the depot, and are only unhooked when 
it is necersary to change the trolley to another wire at the 


end of journey. Assuming the trolley jumps the wire at. 


any point, no possible danger need be feared, as (from she 
peculiar construction of the trolley head) it simply glides 
under the bracket arm or span wire as the case may be, 
until the car is brought to rest. 

It is, therefore, to: be hoped that tramway managers will 
copy the example get at Bristol, and insist upon all ropes 
being attached to the trolley standard, when a recurrenoe of 
а similar accident will be entirely obviated. | 


Pro Bono Publico. 


Re Brighton Breakdown. 


Owing to the pressure of business and the intervention of 
the holiday, I have been unable, until now, to reply to 
“Н. C. Ls" letter in your issue of December 23rd. 

When I penned my first letter, I had no intention of 
allowing myself to be drawn into a prolonged corre- 
spondence, as I have not the requisite leisure to do the sub- 
ject Jue This must be my excuse for withdrawing from 
the discussion at this point, and also for declining to enter 
into a detailed explanation as to how to reconcile the facta 
with the characteristic curve. At some later date, should 
Im consider it of sufficient interest and time should it, 

shall be glad to doal with the subject at greater length, 
and also to give some particulars as to how we propose to 
prevent the recurrence of such a mishap. с `. 

For the present, however, I must be content with a brief 
reply to the other points raised in Н, C. L. s letter. 

First let me assure him that we are in perfect accord as to 
the meaning of the characteristic curve. 


I must apologise for having mis-read the paragraph in his. : 

| is remarks, as 
explained, are true, I am quite at a loss to understand how . 
a self-excited shunt machine can ever run down to zero 
mach less actually reverse, and some considerable modi- | 


letter relating to demagnetisation, but if 


= of the usually accepted theory will have to be 


е, | | 
With reference to the “penultimate” paragraph of my 
previous letter, I must explain that this was not intended as 
a proof that such effecta exist (a fact which unfortunately 
requires no proof) but as a reply to tne statement made by 


“Н, C. L.” in his letter of December 9th, which ran as 


follows :—'* À properly-designed shunt dynamo, if run up to 
speed with ite terminals short circuited (and therefore giving 
no volts) will, if the resistance between the terminals be 
suddenly increased to its normal full load value, immediately 
take on its full output more or less rapidly." 

I would point out that the conditions mentioned in this 
paragraph do ‘not form a lel to the Brighton case, 
unless it be aesümed that the dynamo is started up with 
the brushes in the full load position, in which case the 
statement is clearly in direct opposition to the facta. 

Like “ Н. С. L.,” I am only desirous of arriving at the 
true cause, and if my explanation is insufficient, I shall be 
only too glad to see a better substituted. 

n conclusion, I would like to express my appreciation of 
the courtesy with which “ Н. С. L.” has criticised my views, 
our differences notwithstanding. 

Wm. C. P. Tapper. 


The Deposition of Copper, 


The pos advocated by your correspondent “ Lux” 
for the deposition of the tubes, &c., having for its object the 

ing of burnishers, was in use at the Anaconda Works 
some two or three years ago, but has, I believe, been dis- 


W. Gibbings. 
December 30th, 1898. 


- REVIEWS. 


Practical Calculation of Dynamo-Electric Machines. By 
ALFRED E. WIENER. New York: W. J. Johnston Co. 
We learn from the preface that the aim of the author has 

been to make this book thoroughly practical, and with this 


in view he has therefore departed from the time-honoured - 


custom of filling a large part of his available space with 
chapters onthe theory of magnetism, electro-magnetic induc- 
tion, &c., and has restricted himself entirely to the calcula- 
Lions necessary for the design of dynamos of various types. 
The tables and formule which form the basis of these 
calculations have been derived from the data and testa of 
over 200 of the best modern dynamos of American and 
European make, and the author claims that whereas the 
application of the formule given usually in text-books 
requires more or less experience in dynamo design to be suc- 
cessful, his treatment gives this practical experience, and 
should enable anyone with a knowledge of arithmetic and 


. algebra to successfully calculate and design any kind of con- 


tinuous current dynamo by means of the tables and formule 
provided in this book. This claim is a very bold one, and 
we ghould be doubtful of the result of entrusting the design 


of a large dynamo to anyone whose knowledge did not extend 


beyond what could be learnt from а book, however good that 
book may be; as it appears to us impossible to provide 
formula; to meet all the varying requirements that are met 
with in dynamo design. Indeed, we have only to turn to the 
examples of the design of machines given by the author to 
find that the exact values of some of the constants are not 
fixed by a hard and fast law, but vary between certain limits, 


and that the designer has therefore to make a choice which 


may or may not lead to a satisfactory result. Whilst thinking 
that in this respect the author is claiming too much for what 


. he calls the practical treatment as opposed to the theoretical 
treatment given in many text-books, we consider that the 
tables in this book give a very large amount of useful infor- 


mation which should be of great value to anyone who has 
already some practical experience in the design of dynamos. 
The author divides his book into eight parta, the first of 


which is introductory and treats briefly of the production of 


electromotive force, the collection of commutated currente, 
and the different ways of winding the armature, and of 
exciting the field. In Part II. the author proceeds to the 
calculations of the armature, first determining the length of 
active conductor, then its sectional area and dimensions, 
then the diameter of the core and its length and radial 


` depth. To obtain the length of active conductor, reference 


is first made to tables which give for machines of various 
types the percentage of the circumference which should be 
embraced by the poles ; the best peripheral speed according 


to the output of the machine .in kilowatts, and whether it is 


belt driven or direct driven and has а drum or ring arma- 
ture; the most suitable field density in the air gap for 
machines of different ontputs according as they are bipolar 
or multipolar, and have smooth, toothed, or perforated cores; 
and the values of what is called the armature induction or 
volts generated per unit length of wire cutting unit field at 
unit speed for different tages of polar arc. The 
values found in these tables are then inserted in the formula 
which gives the length of active wire in terms of the arma- 
ture induction, the peripheral speed, the field density, and 
the E.M.F. to be generated. The size of the conductor is 
settled by choosing a current density which is left very 


much to the experience of the designer, as the author only. 


fixes an upper and a lower limit, and gives but little 
guidance as to when one should approximate to one or the 
other value. The mean winding diameter of the armature is 
calculated from the peripheral speed and the revolutions per 
minute апа the diameter of the core is obtained from it by 
gubtraoting the depth of the winding, values of which for 
different outputs are given in tables.. The circumference 
and depth of winding being fixed, the number of wires 
per layer, and the number of layers that cau be got into this 
space are found, reference having again to be made to tables 
which give the allowances that should be made for insulation, 
binding wires, driving strips, clearance, &c. The length of the 
core is found by dividing the length of active wire by the num- 
ber of wires on the armature, and the radial depth of the oore is 
then fixed by calculating the total magnetic flax through the 


- ———— — 
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core, and dividing this quantity by twice the core length, by 
the ratio of net to total sectional area eriam for different 
thicknesses of discs and methods of insulation are given in a 
table), and by the magnetic density, the best values of which 
are foand by referenoe to another table. 

The methods adopted in calculating the leading particu- 
Jars of the armature have been given at some lengtb, as they 
indicate very well the principles of the treatment throughout 
the book, all calculations being made by means of formule, 
the constants required for which are found by reference to 
tables, in which their average values, deduced from the data 
of existing machines, are given. In similar manner, tables 
and formule are given for determining the total length and 
weight of wire on the armature, armature resistance, hyste- 
resis and eddy current losses, effective cooling surface, and 
rise of temperature in the armature, drag on the conductors, 
energy losses due to friction and contact resistance of 
brushes, and the diameter of shaft, diameter and length of 
journals, and other mechanical data of the armature. 

Parts III. and IV. deals with the calculations of the 
magnet frame, and contain a number of tables and formule 
for determining the coefficient of magnetic leakage, with 
examples of their application to magnetic frames of various 
types, and for fixing the best proportions of magnet limbs 
and pole pieces of different materials, and of non-magnetic 
supporte for attachment of the magnet frame to the bed- 
plate. Part V. treats of the relation between magneto- 
motive force and exciting power, and shows how to calculate 
the ampere-turns required for the core, air gap, and field 
magnets, and for compensating the armature reactions; and 
Part VI. shows how to determine the magnet winding, which 
will give the predetermined number of ampere-turns. Part 
VII. gives data and formule for calculating the efficiency of 
dynamos and motors, rules for applying the formule for 
dynamos to the calculation of motors, with noteson the design 
of dynamos and motors for special classes of work, rules for 
the calculation of unipolar dynamos, a description of the 
methods proposed by Ryan, Sayers, and Elihu Thomson 
for the prevention of armature reaction, and a chapter on 
dynamographics dealing with characteristic curves and the 
manner of using them to solve various problems graphically. 

Part VIII. is devoted to practical examples of dynamo 
calculation, and gives in detail the working out of the design 
of several smooth and toothed core bipolar and multipolar 
dynamos and motore, and also examples of the calculation of 
the leakage factors of various dynamos, with a comparison 
of the calculated results with the actual leakage factor as 
determined by testa on these machines. We notice, in 
looking through these calculations, that higher temperature 
rises are sllowed than would be accepted in England, and 
that the method of design appears to lead to very various 
temperature rises in different cases, and that the peripheral 
speeds of ring armatures are ia some cases very high— 
notably in a 10-pole inner-pole 1,200-kw. dynamo, in which, 
as designed by the author, the circumferential velocity of 
the conductors on the outside of the core is as high as 115 
feet per second. There are few signs to indicate that the 
data of modern English machines have been much used in 
compiling the tables, and in matters of construction the 
English designer will note differences, such as the greater 
use of cast-iron pole pieces, the use of wire-wound drum 
armatures of large output where in England a bar drum with 
compressed strand bars would be used ; but he will also find 
а great many data concerning slotted core armatures which 
should be of service to him, and which we believe will not 
be found in any English text-book on dynamo construction. 


неи Tecnico in Quatro Lingue. Milan: Ulrioo 
o'pi. 


We recently noticed three volumes of a set of four, con- 
atituting a polyglot vocabulary of technical terms in 
Eaglish, French, German, and ltalian. Esch volume con- 
tains equivalents in the four languages arranged in parallel 
columns, the first column, which is of a different language 
in each volume, being arranged alphabetically. We have 
now received the fourth volume, that in which 
the English terms are arranged alphabetically, with their 
equivalents in parallel columns, which will generally be the 
most useful to English engineers. The terms are very 
numerous, and for the most part accurate, and the size and 


form of the volume is convenient for handling. The 
English editing has been done in this case with more care 
thau in the others. 


ELECTROLYTIC DECOMPOSITION OF 
AQUEOUS SOLUTIONS. 


ONE of the moet important papers which we have ever read 
on this subject has recently been published in serial form in 
the Zeitschrift für Elektro-Chemie, Vol. iv. (1898), pages 
855-359, by L. Glaser, who has made an extended series of 
experiments to obtain more precise information with regard 
to the electromotive force necessary for the electrolysis of 
aqueous solutions, and the results are described in three 
parts. 


I. — THE FORMATION OF WATER IN THE GAS BATTERY 
(HO CELL). 


In these experiments platinised platinum eleotrodes were 
used, and the gases, oxygen and hydrogen, were led over 
them in a continuous stream. Different electrolytes, оош- 

rising acids, bases, and salts, were employed, and it was 
ound that the mean value of the electromotive force of the 
battery was 1:08 volt. Certain salte, however (with the 
exception of those—eg., aluminium sulphate, &c.—which 
react acid iu solution), occasionally gave slightly lower 
values, as has already been observed by Smale (Zeitschrift 
für Physicalische Chemie, 1895), but these low values 
disappeared оп making the electrolyte slightly acid or 
alkaline. Also, certain solutions which, on electrolysis, do 
not evolve pure oxygen and hydrogen, gave in general lower 
resulta. The normal E.M.F. of the battery is only obtained 
after а lapse of four or five hours; and it was proved by 
measuring the p of each electrode against а normal 
electrode, that this sluggishness in attaining the normal value 
is due almost entirely to the oxygen electrode. This is 
further ascribed to the low absorptive power of platinum 
black for oxygen. A minute quantity of hydrogen peroxide 
added to the electrolyte causes the battery to assume its 
normal E.M.F. in a shorter time ; large uantities, on the 
other hand, produce a lowering of the E. M. F., due, probably, 
to secondary reactions. It is also noteworthy that the final 
value is in general reached much quicker with bases than 
with acids. 

As regards the capacity of the oell, it was found, on taking 
a ourrent of 18 + 10 amperes from an i Bas 
battery filled with a normal solution of caustic soda, that 
the voltage fell in 300 minutes from 1:080 volt to 0'914 
volt, where it remained fairly constant. 

On breaking the circuit, the voltage gradually rose, and 
attained ite original value after two hours’ regeneration. 
When heavier currents were taken from the oell, a greater 
fall in voltage ocourred, and each current strength corre- 
sponded to a lower limiting value of the E.M.F. For 
example, the following values were obtained :— 

Ourrent taken, 2:8 + 10^ * amperes; voltage fell to 
0:760 volt in 800 minutes. 

Current taken, 4:2 ＋ 10 * amperes; voltage fell to 
0:468 in 80 minutes. 

From these results it follows that the gas can only diffuse 
very Blowly into the electrodes, and that for each current 
strength a point of equilibrium is reached when just as much 
gas diffuses into the electrodes as is removed as water during 
the reaction which takes place. The E.M.F. of the gas 
battery diminishes with rise of temperature, and it was 
found from measurements with six different solutions that 
the mean value of the temperature coefficient was 0:00143, 
whereas Smale obtained the value 0:00146. In accordance 
with the osmotic theory, it was found that an increase in the 
concentration of the electrolyte produced a slight but per- 
fectly definite increase in the electromotive force of the gas 
battery. The substitution of organic liquids from the 
ordinary electrolytes generally gave low and very inconstant 
resulta. Thus far the above experiments confirm the law 
enunciated by Smale, viz., that the formation of water 
the gas battery is a reversible phenomenon. 
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П.—Тне Decomposition or WATER. 

Hitherto, practically, all observers agree in assigning about 
1:67 volt as the lowest E.M.F. ne for the electrolysis 
of acidified water, but between this value and the E.M.F. of 
the gas battery there exists the large difference of 0°59 volt. 
In order to throw some light on this apparent contradiction, 
the next series of experiments was undertaken. 

The P.D. between platinum electrodes dipped into 
acidified water, was gradually increased from zero upwarde, 
and the intensity of the current which passed through the 
cell at each measured by means of а very sensitive 

vanometer. It was found that a greater increase in the 

eflection of the'galvanometer took place about 1:08 volt, 
and it was also noticed that there were certain irregularities 
at about 0°5 volt—0°6 volt. At 1:08 volt, therefore, a con- 
tinuous but perfectly distinct electrolysis goes on, which, on 
account of ite relative insignificance has hitherto escaped 
the notice of observers. It is thus shown directly that the 
formation and decomposition of water is a reversible process. 
The farther discussion of the curve obtained by plotting the 
strength of the current against the E.M.F is to be found in 
Part III. In the first experiment two bright platinum 
eleotrodes, which did not differ very much in size, were used, 
aud the interpretation of the curve obtained, was rendered 
more difficult owing to the summation of the effects of 
polarisation. To overcome this difficulty, first the anode 
and then the cathode was made non-polarisable by making it 
relatively very large. The electrodes actually used consisted 
of а sheet of platinised platinum foil with а surface of 
20 square om., which was always exposed to the air before 
being introduced into the cell, and а small piece of platinum 
wire sealed into a glass tube and having а superficial area of 
4'7 equare mm. 

In order to make sure that the potential of the large 
electrole with respect to the solution remained constant 
throughout the experiments, а large working lead electrode 
coated with peroxide was used in some cases, and the values 
so found referred to the platinum electrode. The following 
table will serve to illustrate the results obtained when the 
small electrode was the cathode. The deflections of the 
galvanometer, ni, n, and n m, are recorded immediately after 
making connection, then after the lapse of half a minute, and 
finally after one minute. Each millimetre deflection corre- 

to a current of 1:14 + 10 * amperes. Although the 

amplitude of the deflection varies with the time, analogous 

curves are described, and the point at which decomposition 
ins does not change. 


t will be seen from the table that a small current, 


probably a convection current, begins to pass at 0:200 volt 
and remains of ths same order of magnitude up to the point 
of decomposition, when there is a sudden and unmistakable 
increase in the intensity of the current, showing that the 
electrolysis has set in. The same irregularity is noticeable 
about 0˙5—0˙6 volt, when the different quotient A actually 
becomes negative. On repeating the experiment after 0 7 
volt had been reached, this irregularity disappeared, and the 
curve remained practically linear and parallel to the abscissæ 
axis up to 0 6 volt. uo pone at which electrolysis begins, 
oa volt, is nearly independent of the concentrations of 
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Volt. R, 
i ! | M EE 

0050 ^! оо ! оо ' ооо 

0-200 0 10 0 000 ' o co 00 
0265 | 020 | 0:10 0:10 15 
0350 | 070  ! 0:60 0 60 59 
0:420 130 1:25 125 93 
0515  ! 170 145 125 21 
0550 | 150 | 120 110 271 
0655 | 1730 140 | 136 19 
0750 200 170 | 1:55 32 
0800 | 215  . 182 1 65 24 
0 848 230 195 1:75 27 
0:900 2 40 2 02 1:95 1:4 
0982 | 2:50 | 210 2 00 10 
1020 , 290 250 2˙30 11 
1100 ‚ 2700 | 1700 13 20 1810 
1170 | 5640, 4400 38 50 885 0 
1285 9280 | 8180 77 20 330-0 
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(To be continued.) 


METHODS OF CHARGING FOR ELECTRICITY 
| IN AMERICA. 


By R. 8. HALE and J. В. CODMAN. 


ALTHOUGH the consumption of electrical energy to-day is from three 
to four times аз extensive in proportion to the population in America 
asitisin the United Kingdom or on the Continent, yet the methods 
of selling have not come into such standard forms as they have on our 
side, and & brief account of the various methods used in selling elec- 
tricity in America may be of interest. 

In the earliest days practicable electricity meters were not known, 
and the form of charging wasa fixed sum per month, called contract 
or flat rates, and this method has since developed iato the follow- 
ing:—A fixed sum per month per lamp connected, independent of 
the use. This is usually from $1 to $2 per month per 16-0.P. lamp. 

A lower price is frequently charged, on condition that the lamp 
is used only between oertain hours. Thus from the list of charges 
of one company we find that the price per 16-0.P. lamp, burniog 
from dusk until 8 o'clock on week-day nights, is 50 cents per 
month; from dusk until 10 o'clock, 70 cents; and from dusk until 
midnight, 90 cents; and all-night lamps, $1 25 cente. All lamps may 
а till midnight Saturdays, but an extra charge is pido for 

unday use. 

Companies that use this method seldom give more than the night's 
supply, shutting down their stations from dawn until dusk. Inspectors 
patrol the streets occasionally to вее that lamps are turned off at the 
proper times, while private house lighting is taken either at special 
or all night rates. | 

In other cases the charge is based, not on the number of 
lamps connected, but on the estimated number of lamps that may be 
lit at one time; thus, in one of the suburbs of Boston the charge is 
$6 per lamp per year, the number of lamps being the maximum 
number supposed to be lit at one time independent of the number 
connected. 

In other cases the number of lamps is taken from the rated size of 
the transformers where house-to-house transformers are used. 

In other cases still, the maximum number is limited by the size of 
the fuse, i. e., a customer pays according to the rated capacity of the 
те vi a Wright meter is used for ascertaining the maximum 


man 

In other cases the price per lamp depends on the business of the 
customer, thus lamps in stores (anglice shops) are charged at one 
rate and lamps in private houses at another rate. ` 

In still other cases the fixed sum to be paid per month is purely a 
matter of barter between the central station and the customer, the 
central station agreeing to light the house or store or hotel fora fixed 
sum per month, and taking its chances that the customer will not use 
more light than he pays for. | 

While at first the contract system was а necessity, and while it has 
continued to a great extent even to this day, owing to the fact that it 
is simpler than the meter system, satisfies the customer better and 
avoids the expense of meters, yet it was early recognised to be 
inherently bad, since it placed no check on the waste of current. 

The necessity of competition with gas early brought the electric 
meter into use. At first the method of charging by meter was 
similar to the method of charging for gas, viz., a fixed price per unit 
of electricity, or per lamp per hour, with discount for prompt pay- 
ment or for large bills. І 

The essential difference in manufacture between gas and electricity 
caused this system to have very vicious effects on the business of the 
electric companies, since a large lamp connection used only a few 
hours per month became a source of loss instead of profit. 

One of the first methods to avoid this was, to insist on a minimum 

yment per lamp per year; thus, for a long time one of the large 
Edison ‘companies refuse to connect any lamps unless they were 
guaranteed a payment of $4 per lamp per year.  O:her com- 
panies have aince море the ваше or similar systems, alternating 
companies frequently basing the guarantee on the rated capacity of 
the converters, where house-to-house converters are used, and a few 
companies basing the guarantee on the size of the fuse, which limits 
the maximum number of lamps that can be used at the same time. 
The requirement of а guarantee payment per lamp avoids the danger 
of taking on customers who are а loss iustead of а profit, and does 
not take account of the fact that long hour customers can be supplied 
at а very much lower rate than short hour customers; in order to 
meet this condition, several com introduced & scheme of long 
generally on the connected load; thus, for 


50 hours per month ; 10 per cent. if they used it 75 hours per month, 
and by increasing steps, until a customer who used his connected 
load over 300 hours per month received a discount of 35 per cent. off 
the base price. This system, of course, did not meet the case of 
private houses, bar-rooms, hotels, &c., which wished to connect 
many more lights than they would use at any one time, and the 
demand indicator has been introduced in а number of com to 
meet the case. Other companies have tried curious exp ts to 
avoid this, for instance, one company estimates & customer's demand 
in proportion to the number of rooms in his house, charging a high 
p until the consumption amounts to а certain number of kilowatt- 


cut off, rather to есе Мел ME n" 
Another system to charge a sum per lamp per m 
and an additional sum for all current used, thus one of the Western 
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town charges 30 cents per lamp per month and 5 cents per kilowatt- ' 


hour for all current oonsumed, this, of course, being the practical 
equivalent of the original Hopkinson system which naturally involves 
the annoyance and expense of domiciliary visits from time to time to 
check the number and candle-power of the lamps fixed throughout 
the house. The Niagara Е Power Company has advertised its 
power in the same way, charging $1 per kilowatt per month for the 
maximum demand, and a rate varying from ł cent to 2 cents per 
kilowatt-hour for all current actually used. А 

Still another method of giving low rates to long hour customers is 
the method used in many large cities of making а special price, this 
price depending on the estimated maximum of the consumer and on 
the current consumption; thus, for instance, the central station 


manager will estimate the customer's maximum at 100 kilowatt, and 


will offer him a price of, say, 8 cents per kilowatt-hour, provided the 


customer will guarantee to pay $1,000 per month, corresponding to 


a certain use of this estimated maximum. If the customer will 
guarantee a longer use of the same installation he gets а lower price. 
The actual price often depends on the skil in bargaining of the 
parties, rather than on the cost of the central station. | 

. It is, of course, understood that no one company is using all, or 
nearly all, the different methods of charging described above, while, 
on the other hand, there is but one company that has even the repu- 
tation of sticking to its published rates. In general the companies 
publish a set of rates, but, as а matter of fact, are willing to make 
special contracts in special advantageous cases. 


The general trend of events is, however, very clearly towards some. 


sort of sliding scale, based on the actaal ascertained maximum 
demand, and methods essenially founded on the Wright system have 
met, so far, with much the greatest success. The chief difficulty at 
first in applying the method to American conditions is the fact that 
bills are almost invariably rendered monthly, arid in some cases even 
weekly, whereas the maximum demand occurs only once a year; this 
point has, however, been provided for. It is safe to say that there 
are no companies that are working from a sliding scale towards a 


fixed meter rate, while a number of companies have adopted sliding 


rates based on maximum demand. The majority have, in adopting 
the maximum demand basis, made the first rate higher than their 
present rate, and the second rate lower, although there are a few 


exceptions; thus Chicago, which formerly charged 20 cents per N 


kilowatt-hour, is now charging 20 cents for the first hour 
and then 10 cents; Boston, which formerly charged 18 cente, is 


now charging 20 and then 8 cents; Cambridge, which formerly charged . 


14'4 is now charging 20, and then 6 cents; Oleveland is charging 12 
cents for two hours’ use, and then five (5) cents; Edison Sault is 
charging 16 cents and then 4 cents; Detroit 16 and then 4 cents, and 
Trenton 14 and then 8 cents. New York is charging 20 cents for the 
first hour, and then different rates for the second, third, and fourth 
hours’ use, down to 5 cents per unit. 

While the systeme of charging in America are not, as may be seen 
by the above, in any way standardised, yet the tendency towards 
some sort of sliding scale, based on the ascertained maximum demand, 
is very marked. 


BUSINESS NOTICES, &c. 


 Agency.—Mr. George W. Webb, of 153, Leathwaite Road, 
B.W., has been appointed sole representative of London for Mesers. 
H. W. Bambridge & Son, Highgate Street, Birmingham, manufac- 
turers of chandeliers, gas fittings, electric light fittings, &c., in brass 
and wrought-iron. 


Announcements.—We are informed that Messrs. E. M. 
Lawrence and A. J. Hanson, of 2 N. S. W., have purchased the 
business of Alfred Lawrence, electrical goods 1 and agent for 
the General Electric Company, Limited, and the London Electric 
Wire Company, Limited, of London, and will in future carry it on 
under the name of Lawrence & Hanson, at 3, Wynyard Street, Sydney; 
all liabilities of the said business are to be discharged by them. 

The Edison & Swan Company have recently laid down further 
aep plant to enable them to cope with the increasing demand for 
their new Type F. instruments. These instruments were recently 
introduced to meet the demand for а really reliable instrument at а 
moderate price. The case is cast-brass, and the dial is silvered and 
engraved (not painted). All bearings are jewelled, and the greatest 
care is taken in calibration. The company are holding large stocks 
of all standard ranges. 

Messrs. Donnison, Berlyn, Billem & Oo., of London, have 
removed their North of England branch offices and showrooms 
to more extensive premises at 66, South John Street, Liver- 

ool, This branch will remain, as before, under the manage- 
ment of Mr. H. Ellis Thompson. The firm’s London general manager, 
Mr. B. Garland Matthews, has been ordered by his doctor to change 
his residence for South Africa on account of continued ill-health, 
and has consequently been compelled to resign. 

Mr. E. H. Johnson, who was formerly with the British Blahnik 
Arc Light Company, has, we are informed, been engaged by Mesars. 
Donnison, Barber & Co., of Manchester and Nottingham. 


Annual Dinners.—The annual dinner of the staff of the 
electrical department of the North Staffordshire Railway was held 
at оке on 29th ult. Mr. John Neale, electrical engineer, 

resided. ) 
4 The London office staff of the National Electric Free Wiring Com- 
pany, Limited, held their first annual dinner at the Holborn Restau- 
rant on Friday, 30th ult. A number of visitors were present, and a 


. propellers, an 
- 1s secure in every direction and at the same time readily attachable 


most enjoyablé evening was spent. The manager, Mr. B. H. Jenkinson 
эта: in the chair, the vice-chairman being the secretary, Mr. Percy B. 
Wilson. t 


Auction Sale.—O2a Tuesday next Messrs. Farber, Ргіое aud 
Farber will offer for sale by auction, at 77, Chancery Lane, certain 
electrical plant. See our small advertisements for particulars. 


Ballot’s Patent Propeller and Shaft Coupling.— 
We illustrate below this system of couplings, which is the invention 
of Mr. John Ballot, of Cannon Street, E. O. The couplings are adapted 
for fixing in position driving pulleys, fly-wheels, main shafts, screw 

1 for many purposes where а coupling is required which 


and detachable. The application to а pro 
shown in the illustration. In this case a 


boss and shaft is 
n nut and а washer are 


provided on the reduced end of the shaft, to retain the keys in 
position, the hooked heads of the keys being sunk in slots in the 
washer, and the whole covered by a neat cap, which is filled with oil 


through the plug shown in the end. Obviously, the coupling would 

also very advantageous in cases where two or more °р ers are 
required to be fixed on one shaft. The arrangement with taper keys. 
is also applicable to shaft couplings. Further particulars of the 
coupling may be obtained from Messrs. Denne and Simpson, con- 
sulting engineers, of 28, Victoria Street, S. W. | 


Book Received.—‘ Prooredings of the Municipal Elec- 
trical Association, 1898." 3s. 6d. | 


Calendars and Lísts,—Messrs. W. H. Willcox and Co., 
е» ha ve sent out one of their usual wall date remembrancers 
for 1899. 

Messrs. Oroggon & Co. have also issued one of their handy-sised 
wall calendars for the current year. 

We have received from Messrs. W. Liley & Oo., of Liverpool, a 
small office paper-knife. 

An 1899 calendar with monthly sheets has been issued by Messrs. 
Hodges & Todd, Limited. 

The Oruto Incandescent Lamp Agenoy, Limited, of Billiter Street, 
E.C., have issued some lists gi prices and sketches of Cruto lamps, 
of various sizes and voltage. 

A convenient little blotter with 1899 calendar comes to hand from 
Messrs. J. H. Holmes & Oo., of Newcastle-on-Tyne. 


Changes of Address.—Mr. W. C. С. Hawtayne notifies 
that he has removed from 20, Bucklersbury, E.O., to 9, Queen Street 
Place, London, E. O. | 

. Crampton & Co., electrical engineers, have just removed 
from Regent Road, to 25, Regent Street, Great Yarmouth. 


Dissolution of Partnership.—Meessrs. Boyd & Alcock, 
electrical engineers, Willesden House, Llandudno, have dissolved 
partnership by mutual agreement. Mr. Aloock is carrying on business 
on his own account at the above address. 


Electric Driving at Cardiff.—When extending his 
cardboard box manufactory last year, Mr. Thomas Yates, of Oardiff, 
introdaced electric motors for driving the machinery. Tho installa- 
tion was put down by Mr. Sydney F. Walker, and current is taken 
from the Corporation mains at 24d. per unit. The working cost 
comes out leas than for gas, and the trial has demonstrated the con- 
venience of application of the electric motor. 


Electrical Work in Russia,—It is said that the Com- 
pagnie Centrale Hlectricite, at Moscow, is about to increase its capital 
from $300,000 to $2,000,000 in order to take charge of the Russian 
affairs of the Compagnie International d'Electricite, of Liege, which 
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are to establish large electrical engineering works in Russia. Fally 
50 per cent. of the last-named sum will be employed in the purchase 
of new machinery and the latest improved apparatus for the works. 
Кез Commercial Intelligence advises English electrical engineers and 
tool makers to take a note of this. 


India-Rubber.— Messers. Jackson & Till's January state- 
ment gives the India- rubber stocks for the United Kingdom ai 
2,109 lbs., as against 1,376 on January 2nd, 1898, and 1,992 in 1897. 


Municipalities and Electrical Monopolies,—The 
town clerk of Huddersfield (Mr. F. О. Lloyd) has addressed a 
letter to Mr. T. Farrow on the subject of the General Power Distri- 
buting Oompany’s Bill, Mr. Farrow having entered upon a crusade on 
bebalf of the municipalities. Mr. Lloyd recommends all municipal 
aathorities to oppose the scheme, whether they are within the com- 
рапу'в area or not, as the question may ultimately affect them. 


Messrs. B. Cabella & Co.— We mentioned last week 
that the Italian firm of Oabella & Co., of Milan, had been formed 
into а company, under the name of Tecnomasio Italiano, for the 
execution of all kinds of work connected with electrical industries. 
The firm has established an excellent reputation in Italy and else- 
where for the construction of electrical machinery and appliances, 
scientific instruments, &c. The capital is £2,000,000, divided into 
20,000 shares of £100. Signor B. Cabella bas been appointed 
liquidator, with fall power to act, and he will arrange for the com- 
pletion of all orders now in hand and for the winding up of the 
affairs of the firm. All future orders will be executed by the com- 
pany, Tecnomasio Italiano. 


National Electric Free Wiring Company.— We under- 
stand that this company have secured the contract for the complete 
incandescent and arc lighting of the Preston Electric Railway and 
Tramway Carriage Works, Preston. The order for the complete plant 
and wiring of Messrs . Margetson, Welch & Co.'s premises in Long 
Lane, Bermondsey, has also been placed in the hands of this com- 
pany, who;are also now carrying out the electric lighting of the 
Uooper’s School of Art at Canterbury, and the installation of electric 
motors in Messrs. Lovibond’s Brewery at Greenwich. 


Scotch Water-Power Scheme.—Referring to the Loch 
Leven water-power electrical scheme, the Daily Chronicle says that 
it is proposed to incorporate and confer the necessary powers on the 
Highland Water Company, and amongst the noblemen and gentlemen 
who are mentioned in connection with the undertaking are the Earl 
of Crawford and Balcarres, Lord Tweedmouth, Lord Kelvin, Wm. 
Macbean, Provost of Inverness, and Colin Young, Provost of Fort 
William, The company propose to take powers to provide water, 
under pressure or otherwise, for the purpose of supplying motive 
power and to supply and use such power for any purposes to which it 
la or may be applicable; to generate, use, and supply electrical 
energy for any purposes to which such energy is or may be applic- 
able ; to erect, lay down, and maintain any buildings, worke, and 
= arenas which may be necessary to acquire and work any patents 

g to the supply of water and motive power, and to the genera- 
tion, storage, supply, distribution, &c., of electrical energy, and within 
the area of supply to serve any person with water-power, motive 
power, and electrical energy. on such terms as may be agreed upon. 
Powers are given to construct embankments, aqueducts, tunnels, &с., 
and by means of their waterwotks to take, appropriate, impound, and 
store waters of the River Ericht and Loch Ericht, and a number 
of streams flowing into them, also other waters and streams. A limit 
is placed on the extent to which the level of Loch Ericht may be 
inis or lowered. The proposed capital is £1,000,700, with borrowing 

wen. 

Electric Clocks, — The Great Eastern Railway Com- 
ралу are installing a complete circuit of electrically worked clocks 
at Liverpool Street station. Under the station roof one immense 
clock is fixed, which is controlled from the telegraph engineer's 
office, and in turn it operates the whole of the smaller clocks on plat- 
forme, in booking halls and offices. The hands move five times each 
minute, and as the large clock is about 50 feet high and over the 
railway lines, there has been provided to gain access to it one of 
ee pateni telescopic tower ladders. A similar one has been 
working for about three years at the Brompton Oratory. 


1898.—Mesers. Hill, Gifkins & Co. report that they have 
been so busy during 1898 that they have been compelled to take 
additional offices and stores in Victoria Street. Within the 12 
months they have carried out 158 installations, comprising trans- 
mission of power, mill, yacht, country and town houses, and public 
house lighting, and they have in hand a large country house installa- 
tion and several public houses and town houses at the present time. 
They report a good sale for the patent H. & G. high tension main 
switch, also for their «рош and arc and incandescent lam 

Messrs. Hodges & Todd, Limited, report a very successfal year. 
Their new high tension fuseboards, switches, and cut-outs have met 
with universal approval, whilst their work in large switchboards, 
Instrumente, and central station apparatus of all kinds has shown a 
great increase on previous years.: The firm have again found it neces- 
tary to extend the works to cope with increased trade. 


ELECTRIO LIGHTING NOTES. 


Aberdovey.—The Towyn and Aberdovey electric lighting 
tcheme proposed by Col. Ruck was before the Council last week, and 
was favourably received. A canvass of the districts isto be made. 


Armagh.—At the recent meeting of the County Armagh 
Asylum Board, the matter of appointing an electrical engineer to 
look after the electric plant, &c., in the new buildings at the Asylum, 
came ap for consideration, and after some discassion, it was decided 
to appoint an electrical engineer. This is stated to be the only public 
building in Armagh which has taken up the use of electricity, and it 
is hoped ita success will lead to more of the buildings trying the 
experiment. О | 


Ayr.—On 30th ult. the blowing of а fuse in the Hope 
Street sub-station caused a temporary short circuit, and blew the 
main works fuse. For about half an hour there was а failure of the 
light on circuit No. 1. | | 


- Belfast.—On 27th ult., according to the Belfast Evening 
Telegraph, something went wrong with one of the street main connec- 
tions, and a number of horses received slight shocks, bringing them 
to the ground. The city electrical engineer's staff promptly put 
mattera right. | 


Calcutta.—Messrs. Kilburn & Co, who have been 
entrusted with the electric lighting of the town, have put downa plant 
for 60,000 lamps for supplying the area within Circular Road. The 
supply, says the Dalhi Morning Post, will be continuous throughout 
the 24 hours. The plant laid down consists of three boilers of 500 
H.P., which could be extended to 800 H P. if necessary, eight dynamos, 
and a storage battery. Messrs. Kilburn expect to have everything 
completed this month. The central works have been erected in 
Emambagh Lane. | 


Camborne.—The District Council have decided to 
support the application of the Camborne Electric Lighting Company 
for & provisional order. 


. Chelmsford.—At the last Council meeting the town clerk 
reported that he had written to the Chelmsford Electric Lighting 
Company with regard to the complaints as to the lighting of the town, 
and also with regard to the private lighting, and he had received а 
reply,stating that the company were aware there had been extinctions 
of the lights at times. is was due to accidents at the lighting 
station. Extensive alterations at the generating station, and with 
regard to the distributing system, were also being carried out. As for 
the private lighting, the company considered the charges made as to 
its insufficiency to be somewhat vague, In nine cases out of ten 
when complaints as to private lighting were investigated, the bad 
light was found to be due to defective fittings in the house or to the 
fact that the consumer had put extra lamps in the house without 
notifying the company. The town clerk also reported tha¢ he had 
written to the lighting company complaining of the manner in which 
the paths and roads were broken up in laying down the cables, and 
had received a reply expressing regret that such a complaint shoeld 
have to be made, and stating that the letter had been forwarded to 
Mr. A. H. Pott, the engineer in charge of the cable laying. The matter 
was referred to the Lighting Committee. | 


„ Derby.—After considering a report by the electrical 
engineer, Mr. T. P. Wilmshurst, as to buildings and plant extensions 
to meet increasing demand for current, the Electric Light Committee 
advise that certain land adjoining the present station be acquired, 
that structural alterations and additions to the buildings be made at 
& cost of 20000 Es ш estimate provision шм реш р for 
utilising the works for supplying power for wor the tramways. 
The committee advises that application be made to the Local Govern- 
ment Board for a loan. 


Doncaster.—The architect of the new workhouse recently 
invited tenders for the electric lighting of the buildings, but the 
guardians pay that he did this on his own account, without their 
instructions. The guardians had а brief discussion last week, and 


the matter will probably come before the Workhouse Committee. 


Dorking.—Acting upon the recommendation of the 
Finance Committee, the District Council has resolved to invite 
Messrs. Hawtayne, Trentham, and J. 8. Raworth to appear before 
the Oommittee for them to select one to act as consulting electrical 
engineer to the Oouncil. The surveyor recently submitted a tabu- 


lated statement showing the result of his inquiries as to electric 


lighting in small towns, and the above decision is the result. 


Dudley and Stourbridge.—A meeting of the Dudley 
Town Council was held on Tuesday evening, the Mayor (Alderman 
G. H. Dunn) presiding. The Mayor read a special report prepared 
the previous day by the Railway, Tramways, and Electric Lighting 
Committee, who recommended that Mr. R. Wilson obtain tenders 
for two water-tabe boilers, two engines and dynamos, and other 
necessary plant and machinery, and lay such report before the Oom- 
mittee; and that he present a preliminary report and drawings as to 
what he considered would be necessary for the generating station. 
The committee inquired of Mr. Wilson terms upon which he was pre- 
pared to accept the appointment of electrical engineer to the Cor- 
poraticn. He stated that his terms were б cent. upon the amount 
of the tenders accepted for the electrical installation now proposed, 
and 3 per cent. on the expenditure of the electrical part of the tram- 
ways to be laid from Dadley station to the borough boundary at 
Hart’s Hill, and from Queen’s Cross to the borough boundary at 
Netherton, and travelling expenses, he to pay а competent clerk of the 
works, who should superintend all work done. The committee having 
considered the matter, recommended that these terms be accepted. 
The committee also recommended that they be an executive committee 
for the purpose of carrying out the necessary work of constructing 
and equippiog the generating station, and for the supply of energy. 


‚Тһе Committee further recommended that application be forthwith 


made to the Local Government Board for their sanction to the borrow- 
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ing by the Council of а loan of £7,500 on account of the expenses to 
be incurred in the construction of the generating station and work 
connected therewith, to be borrowed on the credit of a mortgage on 
the general district rate, to be repaid, together with interest thereon, 
within a period of 3) years. At a previous meeting of the Committee 
the members had passed a resolution recommending the purchase, for 
£1,000, of two acres of land, at Springsmire, for the erection thereon 
of an electrical generating station. The purchase is to include mioes 
and minerale, but without liability to give adjacent support. The 
Mayor moved the adoption of the two reports, and this was seconded 
by Alderman Olaughton, and carried after a little discussion. 


Eecles.— At a meeting of the Town Council on Wednes- 
day, the Electric Lighting Committee recommended the purchase of 
а strip of land adjoining the electric generating station for the pur- 
pose of extending the works, the demand by private consumers for a 
supply of electricity being very heavy. The Committee also recom- 
mended that the minimum charge of 13s. 41. per quarter for а supply 
of the electric current be not enfrced. 


Epsom.—The Council, after considering data collected by 
the chairman regarding the success of electric lighting in small 
towns, bas adopted the recommendation of the Lighting Committee, 
that tenders be advertised for for the necessary plant, &c. 


Farnworth.—The report of Mesars. Lacey, Clirehugh and 
Billar recommends an expenditure of £2,500 upon buildings, £7,300 
upon plant, and £6,100 upon mains, &o. In connection with the 
proposed electric traction, says Tenders and Contracts, the capital 
expenditure necessary includes £5,800 for the extension of the pre- 
sent tramway, £3,777 for electrical overhead system and electric 
bondicg of rails, £2,400 for rolling stock (four cars at £600), £2,500 
for car depot, office, land, &c. In conclusion, the engineers state 
that an installation for lighting purposes only would in all pro- 
bability not be worked at a profit until the t year, but if com- 
bined with the supply of current for electric traction would pay its 
way on the second year's working, whilet the tramways themselves 
would be а profitable investment, and the profits оп the two 


1 or the third year of working should not be less than 


Gibraltar.—The Gibraltar oorrespondept of the Daily 
Telegraph eays:—" Those of the Royal Artillery who have been 
stationed in the King's Bastion Barracks in previous years would 
hardly now know their old quarters, which have been converted into 
а flne up-to-date electricity supply station, with magnificent Siemens's 
machinery capable of creating sufficient current to light the whole 
garrison. The difficulty of a fresh-water supply during certain 
months cf the year has been overcome by converting some of the 
barrack quarters into huge water tanks, whilst at a push salt water 
from the sca alongeide can be condensed for use when desired. The 
scheme, supervised by Mr. Preece, and now in charge of Mr. 
Chambers, is in working order. This installation was inaugarated 
on November 18tb, with over 3,000 lights for the militarj and civil 
Government buildings of the Reck. Since then business houses, 
hotels, aud holders of private residences have applied for the new 
light. The Eastern Telegra h Company have 200 lamps in their new 
quarters. The Government have t over the whole of the street 
electric lighting, which, in a few weeks, will supersede gas, The 
absence of arc lamps in the streets, Alameda, and other public spots 
in the garrison is much commented on. In case of attack, the supply 
is is well protected beneath the heavy ramparts of the Klage 

8 on. 9 ; 


G W.— On 30th ult. the sub-committee of the Glasgow 
Corporation on the proposai to acquire the works of the Kelvinside 
Electricity Oompany had a conference with the directors, and it was 
decided that Mr. Ohamen should go into the matter anew and draw 
up а fresh report for the guidance of the committee. The company 
offers to sell the works for about £50,000, but the Corporation esti- 
mate the value at £30,000. 


Grays.—The District Council will hold a special meeting 
to discuss the expert's report on electric lighting. 


Guildfurd.—The Shalford Parish Council will oppose the 
extension of area scheme of the Guildford Electric Lighting Com- 


pany, unless the company undertakes to supply the vil with cur- 
rent at the same rate as the town of Guildford, x2 


Kilwinning.—A complete system of electric light is at 
present being fitted up at Eglinton Ironworks, and it is reported 
чү the supply шау be extended to Eglinton Ironworks village 


Leatherhead.— Messrs. Handcock & Dykes having 
offered to advise the Council re electric lighting, that body is inquir- 
ing what works they have carried ont. Some couneillors think that 


electric lighting would not pay at Leatherhead. Others suggest the 
trial of incandescent gas. 


Leigh.—The District Courcil has received a letter from 
the Lancashire Electric Power Company, stating that the raid com- 
paoy could not see their way to enter into a provisional agreement 
to bind the company as to the terms on which they would undertake 
to supply electricity in bulk to the Council. 


Leith.—In the presence of Town Councillors and officials 
Provost Bennet switched on the current at the new electricity works 
in Junction Street on 23rd ult. The work has cost £30,000. 
Speeches were made by the convener of the Electric Lighting Com- 
mitiee, Bailie Manclark and others. The plant now in position will 
allow of 11,000 to 12,000 lamps being connected to the mains, but 
the station building capacity is for 80,000 lamps. 


Moss Side.—The Council recently complained to the 
Manchester Corporation about the delay in supplying the district 
with the electric light in accordance with arrangement. The Corporation 
has replied cxpressing the regret of the Electricity Committee at the 
delay which, from causes bsyond their control, had arisen in pro- 
viding the installation. In April last the Corporation passed a 
resolution approving of an application to the Local Government 
Board for the necessary borrowing powers. The resolution was com- 
municated to the Local Government Board two days later. The 
inquiry into the matter was only held in October, and the Corpora- 
tion had not yet received sanction to borrow the money. As soon as 
sanction had been obtained the work of supplying the installation 
would be proceeded with. When the matter was before the Moss 
Bide Council last week Mr. Frowde said that the electric light ought 


` to have been supplied to Moss Side, according to promise, in October 


last year. The chairman said he thought the Oouncil onght to be 
satisfied with the explanation given to them. 


Northwich.—The Council has appointed a committee to 
report upon the advisability or otherwise of acquiring the lighting 
undertakings of the district, both gas and electric supply companies. 


Norwich.—The directors of the Norwich Electricity Com- 
pany have decided to supply current at a uniform rate of 63. per unit 
by meter, instead of 7d., the meters being arranged to register uni- 
rien at all hours of the day, and not, as at present, at half rate 

r 8 p.m. 


Oldham.—Sub-Committees are considering the question 
of land required for the extension of the electric lighting station. 
The Sanitary Committee have reported that there does not appear to 
be any possibility of the nuisance being abated” unless they have 
more water space to condense the steam. 


Oswestry.— On the recommendation of the Watch Com- 
mittee, the Town Council has accepted au offer of the Oswestry 
Electric Lighting Company to lend four 1,000-C.P. arc lamps, to be 
fixed in and about the Cross, and to supply current free of cost for 
one month. The company would undertake the whole of the street 
lighting at £3 per lamp per year. 


Paignton.—A letter from Messrs. Handcock & Dykes 
offering toadvise the Parish Council re electric lighting, led to a short 
discussion as to whether an installation should be in the hands of the 
Council or a company. 


Paris.—The Globe says that the electric light has been 
installed at the Chamber of Deputies in Paris by MM. Jean and 
Bouchom, under the direction of a commission presided over by 
M. Mascart, the well-known electrician. There are 4,610 lamps in 
all, 1,440 in the various Parliamentary services outside the Chamber 
iteelf, 2,640 in the Hotel de la Presidence and the Grand Saloon, and 
530 in therooms. The Chamber itself is not yet lighted, because a 
new and much larger one is in course of construction. Gas motors 
are employed to drive the dynamos, and a battery of Tudor accu- 
mulators is used to store the current. . The gas motors are started by 
MODE & temporary current through the dynamos from the accumu- 


Pembroke Dock.—It is stated that arrangements are 
ч с to improve the electric lighting of the naval dockyard at 
Pembroke Dock. Hitherto the only supply has been derived from a 
single dynamo fitted up in No.1 ship-fitting shop about two years 
ago. 


Peterborough.—The electrical engineer of the Cor- 
poration has received instructions to proceed with the preparation of 
plans and specifications for the electric supply works. 


Plymouth.—By the recent fire at the New Pulace 
Theatre of Varieties, Plymouth, severe damage resulted to the electric 
light installation recently described in the firgorRIcAL REVIEW. 


Portsmouth.— The Corporation electricity works were 
heavily taxed during the few oays before Ohristmas. The Hamp- 
shire Telegraph records the complete success with which the demand 
was met. Everything worked smoothly and well, and although the 
circumstances required ceaseless vigilance on the part of the staff, 
there was not a single hitch or breakdown. All the plant except the 
steam turbine had to be used, and the large new engine and the 
three old ones worked very well indeed. The maximum loads were 
recorded on the Wednesday and Friday, the demand not being so 
great on the Thursday or the Saturday. On Saturday, however, the 
load was kept on longer, and three engines had to be run till mid- 
night. Oa Wednesday and Friday the maximum load registered was 
534 Mo peret, compared with 515 amperes registered during the week 
previous. 


Rochdale.—The Gas Committee is now inviting tenders 
for the erection of the buildings required for the proposed electricity 
works. 


Romford.—The Urban Council has postponed for a year 
its application for & provisional order. 


Sheffield.—A cheque for just over £260,000 was handed 
over on Saturday by the representatives of the Corporation to the 
directors and secretary of the Sheffield Electric Light and Power 
Company, Limited, in payment for their undertaking, ownership of 
which was at the same time formally assumed by the Corporation. 


Southport.—The Town Council have obtained from the 
Publio Works Loan Commissioners a loan of £21,178, to be expended 
upon aiterations and additions to the electricity plant. The ша pal 


Й 
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item of expenditure will be £8,500 for a new combined engine and 
alternator, for use in connection with the proposed electric 
tram ways. 


Stirling.—Last week the Police Commission accepted 
various tenders, £3,000 odd, for buildings and other work in con- 
nection with the erection of the Corporation electric lighting station. 

The town clerk has received from the Becretary for Scotland a 
letter erclosing a representation from certain ratepayers against the 
proposal of the Oommiseioners to substitute steam for water as 
generating power for their electric lighting scheme. The representa- 
tion states that they got а letter from a hydraulic engineer showing 
that in the lighting of the town water-power could be used very 
satisfactorily and at very'low cost, and that this request was approved 
by the Board of Trade. 


Stoke Newlngton.—Some shopkeepers on the west side 
of the High Street have asked the Vestry to request the Hackney 
Vestry when it puts down its lighting installation to lay its mains 
there, so that they, although in the Stoke Newington District, may 
have a supply of current. The Vestry has replied that it contem- 
plates supplying the light itself, and would like to know the prob- 
able consumption by the shopkeepers in о. The Vestry will 
инд a; application of ihe Sonn of London and Brash Oom- 
pany for a p onal order. The Btoke Newington Vestry has 
stood in the way of the lighting 5 done by private enterprise for 
юше years, and it is high time it made а move itself. 


Warrington.—With reference to the Lancashire and 
Cheshire large power scheme, the Warrington Council has appointed 
a committee to attend a conference of the Municipal Corporations of 
Lancashire and Cheshire at the Town Hall, Manchester, on January 
10th, with a view to organising an opposition to the company's Bill. 
Mr. A. H. Preece has submitted to the Electric Lighting Committee 
a report upon the electric lighting of Warrington. Mr. Preece says 
that owing to the difficulty in obtaining early delivery of machinery, 
it is necessary to take immediate steps if the scheme is to be ready 
next winter. In previ:us cases he has arranged all contracts without 
waiting for the Local Government Board inquiry, but & clause has 
been inserted in the contracts making them entirely subject to the 
Local Government Board sanction to the loan. This course would 
save at least three months’ delay. In o De area there are 
included many of the principal public dings and shops. The 
first plant should be large enough to supply not less than 10,000 8-O.P. 
or 5,000 16-C.P. lamps burning at one time, or 12,500 8-C.P. lamps 
fixed in consumers’ premises. In nearly every town it has been 
necessary to consider extensions bofore the plant has been in working 
order six months. In many cases the first plant has afterwards 
proved smalland hence uneconomical. It is not wise to have engines 
and dynamos of small sizes, the plant proposed will be always econo- 

ical, however large the installation шау become. The improved 
hting of some of the streets gives everyone an interest in the under- 

ing. It is of advantage to all who use the streets, and it acte as a 
pos advertisement to the industry. Hence it is suggested that arc 

ps, which give a brilliant light, should be fixed in certain streets. 
The scheme recommended as a start will therefore consist of a plant 
for 12,500 lamps, including 20 arc lamps in the streets. Adequate 
mains will also be provided in all the compulsory streets, with plenty 
of spare pipes for drawing in new feeders. The site in the old gas 
is in every way suitable for the 1 There is space 
for at least 5,000 H.P. Thus the ultimate plant can supply 
100,000 8-O.P. lamps and 1,000 Н.Р. for electric tramways. 
The central position of the old gas works leads Mr. Preece to recom- 
mend the low pressure three-wire system. This system is of sufficient 
adaptability, now that 440 volts is permitted, to reach points over 1j 
miles away. It also allows the use of accumulators to store electricity 
and supply all the energy required after midnight. The pressure is 
also suitable for tramways, so that the engines and dynamos can be 
used to generate electricity for lighting purposes, and for the tram- 
ways. The capital expenditure incurred in erecting plant and laying 
yy &c , for an estimated demand of 12,500 8-O. P. lamps will be 
as follows :— 


Boilers, including economiser, pumps, &c. ose ... £3,900 
„ feed pipes, steam and exhaust pipes .. 9,000 

Engines and dynamos, including two 400-H.P. sets, 
one 160-H.P. set, ewitchboards, balancer, and regu- 


lators, travelling crane ... т 8,500 

Battery and connections ... ove Seis 1,500 
Total machinery ... ssa 9 £16,900 

Mains, including pipes, excavating trenches, and 

making good of pavements  ... -— — sis 6,200 
20 arc lamps and posts - E " m 600 
House connections and meters for 150 consumers T 900 
£24,600 


In addition to the above expenditure, there is the cost of the two 
refuse destructors and the tipping platform, which it is necessary to 

with the scheme. This work will cost £3,100. The total 
cost of the scheme, but exclusive of the buildings, will be:— 


Machinery, mains, &c. E ... £24,600 
Destructors and platform ... 3,100 
Engineering and contingencies 2,300 

£30,000 


Mr. Preece went into the question of working ccets and probable 
revenue, the supply of electricity for driving in factories, &c., and 


for tramways. Не recommends the Council to take immediate steps 
to carry out a £30,000 scheme (buildings extra), so arranged that 
power may be supplied for all of the above purposes; also that two 
refuse destruotors be erected in conjunction with the boilers for the 
generating plant. 


Weston-super-Mare.—The District Council sitting in 
committee last week resolved to rescind all resolutions opposed to the 
transfer of the electric lighting order to а company. А subsequent 
resolution approved of the special committee's agreement with the 
Electrical Power and Distribution Company, Limited, for the 
transfer, and sought the Board of Trade’s approval to the proposed 
deed. The clerk is writing to the Local Government Board with- 
drawing the application for a loan for electric lighting purposes. The 
Council's objections to the proposed application of the Weston- 
super-Msre and District Electric Lighting Syndicate are being 
drawn up. 


Whitefield (Manchester).—At the monthly meeting of 
the Urban District Council on Tuesday, & committee was appointed 
9 consider the question of electric lighting and traction in the 

strict. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


All-Night Trams.— The managing director of the 
London United Tramways Company (Mr. J. Clifton Robinson) has 
initiated an all-night service of cars on its various lines. On Monday 
ths service was successfully inaugurated on the Hammersmith and 
Kew, and the Acton and Uxbridge Road sections. It will be 
remembered that electric traction is shortly to be introduced on to 
some of the lines, and the all-night service will, of course, be con- 
tinued if all goes well. 


Bexhill.—At the meeting of the Urban District Council 
on Monday evening, under the presidency of Earl De la Warr, Mr. 
Cooper notified hie intention to move at the next meeting: That the 
resolution of the Council passed on November 7th, 1898, giving con- 
sent to the scheme promoted by the British Electric Traction Com- 
pany, Limited, for the construction of а tramroad from Kewhurst to 
St. L»onards, be and is hereby rescinded.” | 


Brixton Cable Tram.—On Sunday the L. C. O. came 
into possession of the tramways of South London—24 milea altogether. 
The daily press says that the first day's operations under the new 
régime were marked by an unfortunate accident, for in the evening 
something went amiss with the cable in the Brixton Road, and the 
whole traffic upon this branch was suspended for over two hours. The 
accident is attributed to ons of the new grips going wrong. The 
trans are, of course for the present, baing worked by the same staff 
as formerly, as the management arrangements of the L.O.C. are not 
yet in a settled state, but the present accident ів, not likely to preju- 
dice the Council in favour of cable traction. i 


Cheltenham.—At Monday’s Council meeting the Tram- 
ways Committee reported progress with referenoe to the pro 
electric tramway to Winchcombe. The chairman said the proposed 
4 feet 84 inches gauge had been reduced to 3 feet 6 inches. A peti- 
tion against the tramway, sigaed by 230 persons, had been put in, 
bat he (Councillor Dix) thought а little trouble would obtaia 23,002 
рТ demens in favour of it. The minutes were adopted without 

cussion. i 


Dudley.—The Railway, Tramway, and Electric Lighting 
Committee has reported to the Town Council that Mr. Taylor (Lord 
Dadley's agent) is willing to sell two acres of land at Springsmire for 
a site for an electrical generating station, for £500 an acre, the mines 
to be included, but without liability to give adjacent support. The 
Committee, after consulting Mr. Wilson, who reported that he con- 
sidered the land eligible for the purpose, has recommended that it be 
purchased on the terms stated. This matter is further referred to 
in our “ Electric Lighting Notes.” 


Durban.—A weekly commercial contemporary says that 
British electrical firms should not lose sight of the fact that the 
Darban Town Oouncil have appointed a commission of two engineers 
to investigate and report upon the electric street railway systems of 
America and Europe, in order that they may intelligently decide 
upon the best system to be installed in Durban. 


Edinburgh.—The Tramways Committee last week agreed 
to recomm that no action be taken on a motion by Councillor 
Alexander Gray to work the Portobello section by means of a conduit 
electric system; but consideration as to whether the cable should be 
worked by a power station at M'Donald Road or by an electric motor 
was deferred. 


Fenton.—The Urban Council will not object to the 
British Electric Traction Company's application to the Board of 
Trade for an extension of time for the completion of the Potteries 
Extension Tramways until August 7th next. 


France.—A company bas just been formed in Paris with 
a capital of £120,000, to be known as La Compagnie des Tramways 
Electriques d’Elbeuf. 
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Glasgow.— Last week the Tramway Committee approved 
of the minute of its sub-committee that the present Glasgow tram- 
way system should be converted into an electric system as tocn as 
possible by extensions of the trolley lines. The entire conversion is 
planned to be completed by 1901. It was agreed, however, that a 
watch should be kept meantime for any improvements in the conduit 
system which might render it suitable for adoption in Glasgow under 
present conditions. 


Italy.—The Helios Company, of Ehrenfeld, Cologne, 
Germany, bas just secured a 40 years’ concession to establish and 
work a large centzal electric power station for the generation and 
supply of electrical energy for power purposes, and to construct 
a € & system of electric tramways in Spezzia, Pertueola, and San 

artolomeo. i 


Kingston-on-Thames.—The Drake & Gorham Electric 
Power and Traction (Pioneer) Syndicate have just laid before the 
General Purposes Committee of the Kingston Corporation a proposal 
to establish an electric tramway along certain roads in the borough. 
The capital proposed to be raised is £100,000. It is proposed that 
the lines shall be worked on the electric overhead trolley system, the 
current to be supplied from the Corporation's electric lighting worke, 
the Corporation also to supply the plant required. The syndicate 
agree to promote the order, and to insert clauses enabling the Cor- 
poration to acquire the undertaking under fair conditions, at a period 
of not less than 14 years. 


Leeds.—The Corporation have decided to start forthwith 
apon an extension of the electric tram system to Headingley and 
Chapeltown, and according to present ideas the new cars will be 
running by the end of May. The new route will be about six miles 
in length, and will serve the principal residential distiicts of the 

ty. 

Lincoln.—The Tramways Company recently parsed the 
following resolution :—'' That the directors having under considera- 
tion the desirability of introducing (as in other towns) electricity as 
the motive power in working their tramway system, and the necessity 
of meeting the reasonable demands of the public for an extension of 
the system, as also the possibility of the tramways being taken over 
by the local authority, are of opinion that under these circumstances 
the company would not be justified in incurring the heavy capital 
expenditure which these improvements and extensions would involve 
without first conferring with a representative committee of the 
Council on the subject, and the directors accordingly ask the Council 
to appoint such a committee at an early date." The Council has since 
appointed a small committee to confer as desired. 


Manchester.—The question of the conduit as against 
the trolley system is to be reopened, and a suggestion bas been made 
that the Manchester Corporation should send а small deputation to 
New York to investigate. The correspondence in the local papers 
still continues with more or less vehemence. 


Mexico.—The Mezican Herald for December 14th con- 
tained the following interesting item of information :—" Eng. Mateo 
Plowes, of the City Council, is of the opinion that the poles that are now 
being erected in connection with the overhead aystem of electric trac- 
tion for the street cars may, by virtue of the effecta of electrolysis 
corrode the water mains. It appears that he has won over other 
aldermen to bis way of thinking. It is probable, in consequence, that 
work on the ex on of the и of electric traction will be sus- 
pended until the question has thoroughly investigated." 


Southport.— pp ication is intended shortly to be made 
to the Board of Trade by the British Electric Traction Company for 
& provisional order authorising the construction of certain electric 
tramways in Southport and Birkdale. The Southport Oorporation 
also have on hand an electric tramway scheme which will pass along 
the route proposed to be traversed by the company. The Town 
Council are consequently taking the necessary steps to oppose the 
provisional order. The Board of Trade inquiry is expected to take 
place in March or April. 


Sydney.—The general adoption of the overhead electric 
aystem in connection with the tramways of tbe city and suburbs will 
probably be undertaken at an early date. Within four years, says 
the British Australasian, the present mixed system will be а thing 
of the past. Authority for the adoption of electric traction in place 
of steam was given some time ago, on the understanding that the 
change would not be started till the George Street electric tram was 
гаса, This, it is anticipated, will be completed within a few 

y. 


Wednesbury.—On Monday, at а meeting of the Town 
Council, Mr. T. Jones, the town clerk, intimated that he had received 
& draft of the Bill proposed to be introduced into Parliament by the 
British Electric Traction Company toenable the company to takeover 
the powers of the South Staffordshire Tramways Company. Mr. Jones 
stated that in addition to providing for the purchase of the under- 
taking of the present company, it arranged for a lease of the tram- 
ways and gave the local authorities power to purchase at the end of 
35 years. On the motion of the Mayor, it was decided that this 
question, as well as & communication relative to the Wolverhampton 
Tramways Bill, be referred to the General Purposes Committee for 
consideration. 


Wolverhampton.—At a meeting of the Wednesfield 
District Council last week the clerk (Mr. J. W. Stirk) reported 
having interviewed the town clerk of Wolverhampton and several 
members of the Town Council in regard to the omission of Wednes- 


field from the tramway scheme. I¢ was explained that the omission 
was quite accidental, and would be remedied by a provisional order 
for the extention of the lines from Heathtown to Wednesfield. 


Wrexham.—Mr. Albright, on behalf of the promoters, 
explained the proposed electric tramway echeme to a meeting of 
ratepayers on 23rd ult. 


TELEGRAPH AND TELEPHONE NOTES. 


The National Telephone Company's Bill.—By the 
Bill which bas been deposited by the National Telephone Company 
for introduction into Parliament next Session, and comprises 106 
clauses, it is proposed to dissolve tbe limited company and reincor- 
porate it with Parliamentary powers to carry out the objects of the 
company, as set out in the Bill, throughout “the British Islands." 
The sbare capital cf tbe new Parliamentary company is to 
te 4£0,C00,000, with power to raise a farther £3,000,000 
by the creation of debenture stock. Of this capital 
£4,000,000 is represented by the existing share capital, and 
£1,669,471 bas already been raised by debenture stock out of an 
issue of £2,000,00U. Part 7 of this Bill proposes to give to the com- 
pany adequate facilities for placing and maintaining their wires 
within the districts of those public authorities in which they 
have been unable hitherto to obtain proper facilities. A 
schedule attached to the Bill contains a list of the public 
authorities in whose districts adequate fecilities have been given, 
and it is expressly enacted that part 7 of the Bill shall not 
apply within their districts. I¢ may be mentioned that the clauses 
contained in this part cf the Bill are also made the subject of a second 
Bill, which has been deposited by the company, in order that they 
may be separately considered should Parliament think fit to do so. 
The preamble of this Bill states that telephone messages at the rate 
of 450,000,0C0 are now passing annually over their system. 


New Mediterranean Cable.—We learn from a Gibraltar 
correspondent that the Telegraph Construction and Maintenance 
Company's cable steamer Anglia arrived there on Monday last from 
London, and next day laid the shore-end of the Eastern Telegraph 
Company's new cable connecting Gibraltar with Alexandria vid 
Malta; leaving at midday paying out the cable. This will make the 
third cable between Gibraltar, Malta and Alexandria. 


The Pacific Cable.—A Reuter's despatch from Washing- 
ton says that Mr. Hay, Secretary of State, has formally expressed his 
disapproval of the concession made in July Jast by Hawaii to the 
Pacific Cable Company for the exclusive right of laying a cable 
between the United States and Hawaii, and thence Japan and the 
intervening islands. This action, Mr. Hay explains, is not taken ina 
spirit of hostility to the company, but on account of a formal protest 
of the Hawaiian Commission, and because it seems best to leave to 
Congress a free hand in the disposition of the whole subject. 


Telegraphic Interruptions and Repairs:— 
CARLES. Down, Repaired, 
Amason Company's cable— 

Oable beyond Gurupa... June 11th, 18988 
Para-Maranham — ... oe Nov. 14th, 1898 „. 
LANDLINES. 

Majunga-Tananarive 
Saigon-Bangkok  ... 
Communication with Fao 
(Between Divanich and | 
Semava) К .. Dee, 24th, 1898 ... - 


Trans-Atlantic Cables.—After alluding to the steadily- 
growing dividend which is paid by the Anglo-American Telegraph 
Company, the Financial News goes on to state that: The proposed 
Pacific cable from Australia to Canada, of which we have heard a 
good deal lately, will, if it is to fulfil ite raison d'étre of affording us 
an 'all-British ' cable road from the East, have to work in connection 
with the Anglo, as that is the only Atlantic cable which lands on 
British territory, and the improved relations which now exist between 
Great Britain and the United States tend rather to increase than 
diminish the business between thoee countries." By some strange 
cversight no mention is made of the other six cables, all of which 
land on British territory on cach side of the Atlantic, so that there 
are no less than 10 trans-Atlantio cables which may be looked on as 
" a]]-British " as far as landing places are concerned. 


York Telephones.—The City Council has consented to 
the application of the National Telephone Company, who want to lay 
the twin-wire system underground in substitution for the single wire 
system. The company is required to pay 5s. per annum for each 
subscriber with a minimum of £50, 10s, for each large junction box, 
and 6s. for each small ditto. 


.. Jan. 3rd, 1899 T ID 
... Dec. 30th, 1898  ... Jan. 2nd, 1899. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow-in-Farness.—January 20th. The Corporation 
is inviting tenders for the wiring of the free library, Cornwallis 
Street. Plan of building at the office of the Borough Electrical 
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Engineer, Town Hall, and specification from the Town Clerk, Town 
Hall, on payment of £1 1s., returnable as usual. 


Burnley.—January 10th. The Corporation wants tenders 
for underground electric light cables and switchboard. See our 
“ Official Notices " December 16th. 


Censul-General at Christiania, stating that tenders are invited by the 
Norwegian State Telegraph Administration for the delivery of about 
140,400 porcelain telegraph and telephone insulators. Tenders most 
be received at Christiania by 12 o'clock noon on February 26th, 1899. 
A copy of the cation, conditions, &c., may be examined on 

application at the Commercial Department of the Foreign 
Office any day, between the hours of 11 a.m. and 5 p.m. 


Edinburgh.—Janusry 9th. The Council invites tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. See our “ Official Notices " December 16th, 1598. 


Glasgow. — January 21st. The Corporation invites 
for generating 


tenders plant at one or other of their new electricity 
works :—Two engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamos and condensing 
plant. 8 ons, forms of tenders, &c., from Mr. Chamen, 
A engineer. See our Official Notices December 16th, 


Govan. — January 231d. The Commissioners want 
tenders for the supply of water-tube boilers, feed heater, engines, 
dynamos, equalising transformers, boosters апа motor pump, cables, 
accumulators, ате lampes and standards. Specifications from Mr. W, 
ae 57, West Regent Street, Glasgow. See our Official Notices 


London.—January 31st. The L. C. C. is inviting tenders 
for four continuous current dynamos, one motor generator, two 
switchboards and switches, &c., for the proposed Victoria Embank- 
ment installation. See Official Notices” mber 30th, 1893. 


Lowestoft.—February 6. The Corporation want 
tenders for the supply of boilers, steam dynamos and motor boosters, 
storage ‚ switchboard, travelling crane, mains, arc lamps and 
pe ; and for the lighting of the station. Consulting engineer, 

W. О. O. Hawtayne. See our Official Notices this week. 


Roumania.—January 16th. Tenders are being invited 
until January 16th by the General Direction of the Roumanian Post 
and Telegraph authorities in Bucharest for the supply of 2,000 small 

| insulators, 15,000 medium pizo ditto, and 10,000 large 
о. 

Southamptonm.—January 16th. The Corporation wants 

tenders for transformers and fittings. Bee our Official Notices this 


Tunbridge Wells.— January 11th. The Corporation is 
inviting tenders for the erection of three telephonic fire alarms within 
the borough. Tenders to the Town Clerk. 


CLOSED. 
Bristol.—The Museum Committee of the Bristol Cor- 


the Bristol M 
the fitting of the electric light into the pump room of the Clifton 
Grand Bpa, use being made of the existing elaborate gas chandeliers ; 
and also the fitting of electric bells for Lord Fitzharding at his 
mansion at Hounslow. 


Leeds,—The Tramways Committee, some days ago, let 
the final contracts for works in connection with the equipment of the 
Headingley, Ohapeltown and Hunslet tramways with electric 
traction. The committee accepted the tender of Messrs. W. T. 
Henley’s Telegraph Works Oompany, for underground pipes and 
conductors, at £8,966, and the tender of Mesars. Greenwocd & Batley, 
switchboards and auxiliaries, at £5,330. The equipment of the 
Headingley-Chapeltown line will be proceeded with at once. 


7 


FORTHOOMING EVENTS. 


Tuesday, January 10ih.—At 8 p.m. The Institution of Civil In- 
eers. Paper on “ High-speed Engines." By John 
ndsley Dales, A.M.I.C.E. 

At 8 p. m.— Röntgen Scciety, 11, Chandos Street, Cavendish 
Bquare, W. таре by Ј. Battersby, M.B., Major, Royal 
Army Medical , оп The Present Position of the 
Röntgen Rsys in Military Surgery.” 
Friday, January 13th.—At 8 p.m. The Institution of Civil En- 
Students’ Meeting. Dr. Archibald Barr, 
LO. E. (Professor of Civil Engineering and Mechanics 
in the University of Glasgow), will deliver an address 
on “The Application of the Science of Mechanics to 
Engineering Practice.” 


NOTES. 


Electrical Work in the Philippines.— We have already 
referred in these columns to the bright prospects for elec- 
trical development in the new American possessions. To 
what extent British electrical manufacturers will benefit by 
the change of ownership it is not easy to prognosticate with 
any degree of certainty. If the open door policy is carried 
into effect, we shall be competing with Americans who are 
already giving close attention to the likely requirements of 
their newly acquired colonies. Brother Jonathan may appear 
to be placed in a better position by virtue of ownership, but 
we muet bear in mind that in some places a large portion of 
the trade is controlled by British merchants, and if British 
manufacturers at home аге in a position to meet their elec- 
trical requirements, we are justified in looking for some good 
business for English works. Undoubtedly electricity will be 
8 Very nt factor in the development of the Philippines 
and Cuba, but, if we are going to maintain our shopkeeping 


reputation, we must wrestle with the thing at once. We 


read that there is slready a Spanish-made electrical t 
installed at Manila, and a telephone exchange service is in 
operation. е" Commercial Intelligence advises that, in 
view of developments taking place shortly, electrical engi- 
neers should keep themselves thoroughly posted as to the 
ae of events. We cannot do better than endorse this 
advice. 


mE — — — 


Au Americam Technical Institute.— The year 1898 
was а very good one, financially, for the Massachusetts Insti- 
tute of Technology. The late Hon. Н. L. Pierce left the 
handsome bequest of $750,000, and by the will of a Mrs. 
James, the Institute benefited to the extent of $140,500. 
Other donors have given respectively $20,000, $10,000, and 
$1,482. For a travelling fellowsnip in the architectural 
department, the sum of $6,000 has been given, and under 
another will $40,000 is given for scholarship purposes. 


According to the annual report of President Craft, this great 


increase of funds came when it was much needed, and it led 
to improvements in the old premises, and the erection of а 
new fireproof building. The total number of students for 
1898 was 1,171, as against 1,198 in the previous year. The 
average actual expense of instruction per student works out 
at $330 per year, while only $200 is paid as tuition fees. 
Without counting lecturere, there is one instructor to every 
eight or nine students—a very high average. 


The Explosion of Electric Detonator Fuses.— A 
report to the Home Secretary by Major A. Cooper-Key, R A., 
5 of Explosives, on the circumstances attending an 
explosion of electric detonator fuses at the f ag Pl the 
Cotton Powder Oompany, Limited, at Upless hes, 
Faversham, Kent, on September 2nd, 1898, has been issued 
as a Blue-book. Two women died from the effects of the 
explosion, and two other women were severely injured. When 
the accident occurred, says the Times, the women were em- 
ployed -in testing and tying up into bundles low tension 
electric detonator fuses, and one of the women, since dead, 
stated that the accident had been caused by crossing the wires 
during the operation of testing. After examining the pro- 
bable causes of the explosion, Major Cooper-Key arrives at 
the opinion that the accident was caused by one of the work- 
people treading on a detonator, the resulting explosion being 
conveyed by other detonators to the main supply, and therce 
to all explosives on the same side of the building. Among 
the debris, after the explosion, there was discovered an over- 
boot of substantial make, with a mark on the sole which 
had evidently been made by the explosion of a detonator. 


Appointments Vacant.—The Hanley Corporation wants 
two assistant electrical engineers at £80 per annum. The 
Bristol Corporation invites applications for the post of 
station superintendent at £175 per annum; and the Shrews- 
bury Lighting Committee want an electrical engineer and 
mapager at £250 per annum. For particulars of these 
vacancies see our “ Official Notices” this week, 


20 | THE ELECTRICAL REVIEW. 


[Vol. 44. No. 1,102, JanvaRx 6. 1899. 


The Société Internationale des Electrieiens.—At а 
recent meeting of the Société Internationale des Electriciens, 
M. R. V. Picou presiding at the commencement of the pro- 
ceedings, and M. Pollard afterwards, the President referred 
to the deaths that had occurred, and read the list of new 
members. M. G. Pelissier was the first to speak, and he 
chose for his subject the prices charged for electrical energy. 
He dealt upon the importance of lowering the tariffs when- 
ever the working justified a reduction of prices, A diminu- 
tion of prices always corresponded to an increase of profits. 
It was important to find in all cases the lowest limit. The 
selling prices should always be rational and convenient. 
M. G. Pelissier quoted several examples. and arrived at the 
system of tarification proposed by Mr. Wright and used at 
Brighton. M.de Marchena then gave a description of the 
tramways on the combined trolley and accumulator systems 
from Aubervilliere and Pautin to the Place de la République, 
Paris. The track in Paris is about 6:2 and 6:75 kilometres 
in length. Broca and Vignoles rails are used. In Paris the 
tramways are worked by accumulators, and ontside by the 
overhead trolley system. There are 56 seats, 24 inside, four 
on the platform, and 28 outside. The accumulators are 
snpplied by the Société pour le Travail Electrique des Métaux ; 
they comprise 224 elements, of seven plates per car, and 
their capacity is 85 ampere-hours. Their weight is 4 tonnes, 
the total weight of the car amounting to 17:8 tonnes. The 
cars are provided with electro-magnetic brakes, enabling a 
car to be stopped in less than 20 metres on an incline of 21 
millimetres per metre. The station supplying the electrical 
energy is situated at Aubervillierr, and contains three Roser 
boilers with a heating snrface of 260 square metres, three 
horizontal Corliss engines of 250 H.P. at 75 revolutions a 
minute, and three compound Thomson-Houston dynamos of 
150 kilowatts at 550 volts and 400 revolutions a minute. 
The difference of potential can be brought to 575 volts 
for the charging of the accumulators. This tramway 
line has been working for several months and has given 
complete satisfaction. At tbe end of the sitting, M. Maurice 
Leblanc presented a very interesting paper on alternators 
with a constant difference of potential. 


Water-Power in Canada.—If the United Kingdom be 
deficient in the naturel supply of large and easily developed 
water-powera, the same cannot be said of one of her most 
promising colonies— Canada, Already many power stations 
have been put in operation, while others are app ing 
completion. The more important of these are the following :— 
1. Lachine Rapids Power Station, opened September, 1897, 
cost $2,000,000, power = 25,000 Н.Р. to be transmitted 
to Montreal ; 2. Richelieu River Power 5 


= 20,000 H. P. to be transmitted chiefly to Montreal; 3. 


Buckingham Power Station, power = 6,000 Н.Р. ; 4. St. 
Lawrence Power Station at Massena, power = 75,000 H.P. 
шо completed.) To the above must now be added a power- 

evelopment scheme on ihe St. Maurice River, where 
100,000 H.P. is said to be available for industrial purposes. 
According to Electricity (New York), three par companies, 
the Shawinigan Power Company, the Laurentide Pulp 
Company, and the Canada Iron Furnace Company, are 
already at work in the thickly wooded valley of the St. 
Maurice. The first of these intends to transmit power to 
Montreal and Quebec. The former city, when this company 
has carried out its plans, will be served by three independent 
power companies, and so long as they remain independent, 
electrica! energy will be cheap in Montreal. If the city 
authorities are wise, they will insert a clause in the con- 
cessions to these companies, forbidding any amalgamation of 
interests. The St. Maurice River power scheme is said to 
be а most promising one, as little expenditure upon hydraulic 
engineering works will be necessary, in order to render the 
power available for utilisation. The number and the magni- 
tude of the power schemes now undergoing developments in 
Canada, would seem to indicate that at no distant date the 
valley of the St. Lawrence River may be one of the busiest 
manufacturing districts witbin the confines of the Empire ; 
and portion of the surplus capital and business energy, which 
are supposed to be waiting for the opening of China, in order 
to find an outlet, might, with benefit tc all concerned, be 
directed towards the development of the most progressive of 
oar Colonies. 


Utilising the Tides.— The ides of utilising the enormous 
aggregate power of tidal ebb and flow for the service of man 
is by no means a new one, and in all ages of the world the 

roblem has attracted the attention of ambitious inventors. 

ut although many have attempted to solve it, none have 
succeeded ; and the tides continue to ebb and flow round 
our coasts and in our river estuaries to no practical p 
beyond that of rving our shores and estuaries from 
unhealthy accumulations of deposited matter. We hear, 
however, that Thomas Edison, jun., doubtless oonsider- 
ing the problem suited by its magnitude to the inherited 
genius of his family, has attacked it, and has induced New 
York capitalists to provide him with £210,000 for carrying 
out a practical trial of bis scheme in the East River, New 
York. The chief advantage of a great name in the world of 
invention is the ease with which it commands capital for trial 
of the ideas of ita bearer, for we have no hesitation in say- 
ing that had some unknown inventor brought forward Mr. 
Thomas Edison’s scheme, he would have found great diffi- 
culty in raising one-hundredth of this amount for ita trial. 
We cannot say that we quite understand the description of 
Mr. T. Edison’s scheme as given in Zlectricity (New York), 
80 we give the extract in full :— 


The plant, if built, will consist of two metal pipes, 16 feet in 
diameter, and 100 feet in length, located under water in the channel, 
and mounted on а solid masonry foundation. These pipes are to be 
pivoted in the middle, and made to act as walking beams through an 
automatic device actuated by the water flowing through them. The 
ends of these pipe walking beams, as they might be termed, will then 
be made to operate the piston rods of compressed air cylinders. The 
compressed aír obtained in this way it is proposed to utilise for run- 
ning triple expansion engines, which will in turn operate dynamos. 
The plant will be reversible, that is, capable of operating whether 
the tide is running either in or out, and at high and low tides, during 
the time the water is practically stationary; compressed air will be 
drawn from a set of storage cylinders to keep the electrical machinery 
in continuous operation. 


We shall await with interest further information concerning 
the progress of this scheme. If Mr. T. Edison, jun., solves 
the problem of the profitable utilisation of tidal energy, he 
wil) certainly add lustre to the family name, and be regarded 
by future generations as one of the greatest benefactors of 
the human race. But —— we are not very hopeful. 


The Ratio of Dynamo to Turbine Rating.—The 
steam engine is well known to be a machine capable of 
working considerably above or below its most economical 
loading without any serious falling off of its efficiency. 
Not во, however, the ordinary turbine, which must work at or 
near its maximum power. A turbine on a fall of water which 
is not much in excess of demand must thus be proportioned 
to its load, and cannot be run at more than 10 per cent. 
overload without a too serious loss of effect at normal loading. 
The Electrical World compares the electrical motor to the 
steam engine in this respect. The motor can be very con- 
siderably overloaded for а time. The limit of overload is 
fixed by the heating. Gas engines are like turbines. They 
become less economical at light loads, and must at present be 
fairly well loaded to their maximum in order to be economical. 
It is because of these facts that multiple nozzle Pelton 
wheels or Girard turbines should be considered in any echeme 
of water-power where the supply is not superabundant. But 
on superabundant falls of water, there is no objection what- 
ever to working ordinary guide-blade turbines at part gate 
во аз to provide a wide margin of power for increase of load. 
Ав the gate is opened the wheel do:8 more work, and does it 
for proportionally less water. In gas power stations reason- 
able division of units must be made, and as the power curve 
rises a fresh unit must be prepared and thrown into action. 
For gas power there is still much to be eaid in favour of the 
arrangement of the generators driven off & common shaft, 
itself driven by the various engines and divided into con- 
venient lengths, coupled by some form of claw or friction 
coupling. 


Electrical Effects in a Storm.—We read that the 
steamer bringing from Hamburg the electric apparatus and 
other properties needed for Miss Loie Faller’s performances 
at the Lyrio Theatre was detained by the stormy weather, 
and Miss Faller’s appearance had in consequence to be post- 
poned. 
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The Southampton Fatality.—The Board of Trade 
inquiry into the electric shock fatality at Southampton, to 
which we have already made several references, was held on 
20th ult. by Major Cardew :— 


The town clerk the case and narrated the facts. 

Henry Flux, a labourer, repeated the evidence given by him to the 
coroner, 

Mr. J. Brooking, electrical engineer, and manager for Messrs. 
Glover & Oo. in Southampton, in the course of his evidence stated 
that they had been working day and night to get the mains ready. 
Bince the accident the joints had been taped over. He had traced 
back the cable to what he imagined to be the low tension pipe. The 
two pipes, high and low tension, are nearly alike, and there is no 
external mark to tell which is the high tension pipe. Had he known 
the leakage was in the high teneion cable, he would not have allowed 
Day to repair it without first having the current switched off. He 
did not remember baving made temporary joints on high tension 
eable before. He mentioned to Mr. Bhepherd (the clerk of the works) 
that he did not like putting in a temporary joint, but on being pressed 
he thought it better to do so. He was aware of the Board of Trade 


satisfied with them. He heard that it was necessary that the 
work should be put on. 

Frederick H. Ohaplin, resident electrical rey at the Oorpora- 
tion works, believed that an undertaking had given to supply 
current to several consumers, amongst them being the new theatre, 
the new Avenue Congregational Church, and large business premises, 
on the 7th inst. Owing tothe need temporary joints were made in 
that particular box and two others. There was a current of above 
2,000 volts going through the high tension cable on the day of the 
accident. He held the opinion that the reason of the joint being 


Mr. E. Manville, consulting engineer to the Corporation, was next 


Before he gave evidence, the Inspector said he wanted to know 
who was responsible for the delay through which the temporary joints 
had to be constructed ? 


Answering Mr. Bassett, the town clerk said that the contract was 
made on December 3rd, 1896, and the work should have been com- 
pleted six months after the written order was given. 

The Inspector subsequently visited the scene of the fatality. 


Electro-deposition of Gold im the United States.— 
Up to the present the вува! is the only district in the 
world where gold is recovered from the tailings, or slime 
solutions, by aid of the electric current. The Siemens and 

ke process will be soon worked in the United States, 
where larger installations are to be erected. The anodes will 
no longer be made of iron, but will consist of peroxidised lead, 
in order to avoid the troublesome formation of prussian 
blue. The following is an extract of the last number of the 

neering and Mining Journal :—“ We are informed that 
Mr. Obarles Butters has secured a lease on one or more of 
the tailings dumps of mines on the Comstock lode, and that 
he is now engaged with his assistants from his metallurgical 
laborato:y in Salt Lake City in making au examination of 
the ground. His object is doubtless to treat the tailings by 
the Siemens-Halske process, which he is introducing into 
this country, but no particulars have yet been made public 
æ to his plans. This will be the first working of this pro- 
cem on а large soale in the United States and will be 
watched with much interest.” 


Society of Arts.—In the list of arrangements for the 
ordinary meetings for J ш апа eran we notice the 
following :—February let, “The Cost of Municipal Enter- 
үе, by Mr. Dixon H. Davies; February 22nd, “ Electric 
D: ion and its Application to Railway Work,” by Mr. Philip 

mon. 


An Improvement in Telephone Exchanges: the 
Suppression of the Telephone Bell(e).—Few whose lot it 
is in their daily life to make much use of the telephone have 
not experienced the aggravating “cut off" in the middle of 
a business conversation, or the almost equally aggravating 
interruption of the telephone girl, with her agonised “ Ar nt 
you finished ?” According to Electricity (New York) the 
telephone company of that city is experimenting with а 
comparatively simple device that avoids both these evils. 
When a subscriber of the company removes the receiver from 
its hook or rest, a tiny glow lamp lights up beside his 
number at the district centre; when the desired connection 
is made, а second lamp lights up. While these two lam 
continue to glow the telephone girl knows that the two sub- 
ser ibers are using the line; when one or both of the lamps 
ceases to give light, she knows without inquiry that the line 
is free. The lamps thus replace the bells at the district 
office, and if the system works properly the saving to the 
vocal organs of the telephone girls and to the tempers of the 
company’s clients must be enormous. Oar New York con- 
temporary rather unkindly remarks that this deprival of an 
excuse for talking, even though the words uttered be merely 
* Ar'nt you finished,” will not be regarded with joy by the 
telephone girl. Possibly she takes a feminine pleasure in 
seeing how many shades of expression, ranging from mild 
inquiry up to righteous indignation, she can get into this 
well-known telephone formula. But supposing the filament 
of the incandescent lamp breaks unknown to the telephone 
girl! What does she do then when the tiny glow lamp jibs? 


The Advantages of Competition in Electric Supply. 
—New York is at present reaping the benefit of possessing 
two independent electric supply companies, which cover to a 
certain degree thesame area of the city, and the consumers of 
electricity in New York are rejoicing at a tariff war which 
has sprung up between the two supply companies. This 
happy condition of things is, of couree, denied to Londoners 
—at present. In a recent issue (see ELECTRICAL REVIEW, 
November 11th) we gave some details of the reduction in 


charges made by the Elison Electric Illuminating Com- 


py. The rival company,the United Electric Light and 

ower Company, has now followed in the steps of the 
Edison Company, but bent upon doing the thing handscmely 
while about it, this company bas reduced its charges 25 per 
per cent. below those of its competitor, the managers of 
which are probably now regretting their first step in “ rate- 
cutting.” There is talk of a further reduction by the Edison 
Company as an answer to the bold challenge of their rival, 
and it wil be interesting to see how tke war ends. Both 
companies have stated that owing to improvements in engines 
and machinery current can now be generated mach more 
cheaply than formerly. We have not heard of any well- 
established English supply company basing a reduction of 
its charges upon this ground. Doubtless it is one of those 
discoveries that are only made under the pressure o? outside 
competition. We commend the admission of this fact by the 
New York companies, however, to the attention of English 


. consumers of electric energy, either for lighting or power 


purposes, as а useful argument in favour of the policy of free 
competition. | 


Night Signalling at Sea.—Our New York contem- 
porary, Elecíricity, in а recent issue gives some details of а 
rather novel method of signalling at night by aid of the 
electric light, with which experiments have been made upon 
the U.S. battleship San Francisco. The experimental trials 
were made last August, when the Sun Francisco was off 
Овре Ood. An arc light lantern provided with a 1,000-0.P. 
arc light, a white sail cloth stretched to form a 12-foot screen, 
and lantern slides of all the letters of the alphabet, were the 
necessary items of apparatus. The lantern and screen were so 
arranged on the deck that the letters thrown on the screen 
would be visible to the sister ship, and the message to be 
communicated was then spelled out, letter by letter, upon the 
screen. The 10-foot letters were said to be clearly visible at 
a distance of two miles. As all modern passenger and naval 
ships are equipped with the electric light, this metkod of 
night signalling may prove useful under certain circum- 
stances, and ita adoption may become general on such 
vessels, 
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. Reported Copper Combine.—The New York oorre- 
spondent of the Financial News, in a despatch dated 4th 
inst., says that the reports of & copper combine are un- 
doubtedly largely exaggerations, though there is some truth 
at the bottom of them. He proceeds :— 


The Anaconda and the Calumet, however, are not considering any 
proposals; in fact, they have received none from the Btandard Oil 
interests, who are credited with backing the combination. The active 
demand for copper, resulting from the enormous expansion of electrical 
business, has proved an attraction to the Standard Oil people, апа 
they are endeavouring to secure & general consolidation, beginning 
with the Montana properties and then the Michigan pro- 
perties. The Bay State Gas Company, which is controlled by them, 
and has $50,000,000 of capital, has the Delaware State Charter giving 
it the right to iacrease its capital without limit. The price of this 
Btock bas recently advanced to nina from four, on reports that the 
capital will be increased to $100,000,000 and that the company will 
constitute the central company to purchase all the large copper ccm- 
panies by the exchange securities. This report has, however, been 
exploded, and а sharp break in copper stocks has followed during the 
last few day», though some believe the current break in prices is due 
to Standard ОП manipulation, with a view to buy in at low prices. 
There seems little doubt but that the Butte and Boston will be consoli- 

dated with the Boston and Montana, as the Standard Oil controle them, 
and these are adjacent to the Anaconda; soit is expected that overtures 
to the Anaconda will soon be made. It is certain, however, that no 
attempt has recently been made to buy large blocks of Anaconda or 
Oalamet in the open market. A reliable copper authority said to-day 
tbat even if the combination reaches no further than the Montana, it 
will take some time to arrange the details, and nothing definite will 
be known for weeks. There are undoubtedly some advantages in 
consolidation, such as reducing expenses, arranging railroad rates, and 
fighting the battle that must one day be fought with the Miners’ 
Union for a reduction of wages from 83 50 per дау. . 


Personal.— After the completion of over 40 years of 
service in the Telegraph Department, Mr. John Henry 
Cordeaux's retirement took effect on October 20th. During 
the greater part of last year he oocupied the position of 
Acting Principal Technical Officer in the Engineer-in-Chief’s 
Department of the General Post Office, and his colleagues 
in that Department have just signalised their personal regard 
and their appreciation of his social and official good qualities 
by the presentation of a handsome silver tea service, the tray 
of which bore а suitable inscription. Unfortunately Mr. 
Cordeaux’s state of health would not permit of the presenta- 
tion being made at the Post Office, so Mr. Hookey, Assi:tant 
Engineer-in-Chief, kindly undertook the pleasing duty at 
Mr. Cordeaux's house in the presence of a representative depu- 
tation. Nearly 100 officials contributed to the testimonial. 


Dangers due to Electric Motors.—Attention is called 
in the Electrical World to the dangers of electric motore, 
especially when geared down by worm gearing in respect of 
the heavy strains they may impose if they continue to run 
when they should not be running. The recent electric ele- 
vator accident was due to this, and other cases have happened 
where electric motors have torn the ropes off the drums, 
broken wheel spiders, and stripped teeth. The trouble is 
largely due to the very great maximum torque of the motor, 
as compared with its normal power, especially when shunt 
wound, and it is urged that some automatic weakest link 
should be provided as a breaking piece. Fases are too slow 
to provide safety of the kind required, so that circuit 
breakers should be installed. Their disadvantage is the 
readiness with which they can be overweighted, or even tied 
in, and a good circait break free from the danger of being 
tampered with, would be a welcome blessing. A good one 
could be exactly calculated for. Where there is much 
kinetic energy, however, provision is also required for this, 
and may be got by suitable safeguards or slip connections. 


Paris Praises American Automotors.—If we are to 
believe & report printed in & London evening peper, Count 
Déjotemps, of Paris, has given an order for the supply of 
1,500 automotors annually for the next 10 years. For the 
advance order of 15,000 vehicles, the total gum is given as 
$15,000,000, or $1,000 (about £200) apiece. The orders 
have been distributed among all the makers in а manner 
which is designed to give control over America’s exportable 
surplus. In giving the order, the Count says he conceived 
the idea upon the conviction that the world supplies no 
horseless vehicles comparable to those of the United States 
in speed, strength, and ease of running, whether by electricity, 
gaa, steam, or oil. The deliveries of the automotora will 
begin in March, 


A Meter Muddle.—A consumer on the mains of the 
Norwich Electricity Company writes to the local press in a 
perplexed strain, ШЕ all sorts of diatribes at his electric 
meter. He complains that it registers a far greater amount 
of current than he is using. The company’s engineer 
suggests that the wiring is at fault. The best electrical 
engineers in the city” made tests which proved there was 
nothing wrong with the work. The electricity company 
made teats of the meter and said it was correct. The com- 
pany sent another man, who said that the meter was wrong, 
and must be replaced. The first tester called a second 
time, and said the meter was all right, and he did not call 
the second tester an angel. The second tester has not yet 
called again. Well may the perplexcd consumer wonder 
what to do next. ; 


Sound-Board Telephone. As we go to press the fol- 
lowing communication comes to hand from Dr. Oliver J. 
Lodge: —“ In the talking and singing experiment which I 
showed to the Institution of Electrical Engineers on Decem- 
ber 8th, I did not make it clear whether or not I was using 
any of the magnifying telephones that were on the table in 
addition to the sound-board telephone. In answer to 
inquiries, will you allow me to say that I was not. There 
was no magnification in the case. The speech currente were 
taken direct round the little coil attached to the deal board 
and suspended ina magnetic field. And only one such coil 
was in that instance used. The articulation of а sound- 
board telephone can be decidedly good as well as loud, and 
there need be no nasal twang such as js caused by a resonant 
trumpet or cone.” 


London County Council Tramways Appointment.— 
A Times correspondent says that the Tramways Committee 
of the Nottingham Corporation have so modified their 
position that Mr. Baker will be released at the end of this 
month and will be free to take up his duties as manager of 
the London County Council xr m The Nottingham 
committee at first declined to let Mr. Baker go under six 
months’ notice, but, being anxious to meet the wishes of the 


"London County Council aud of Mr. Baker, they, on Tuesday, 


appointed Mr. John Aldworth, of the Isle of Man electric 
tramways, to succeed Mr. Baker at Nottingham. Mr. Ald- 
worth was one of the three from whom the London County 


Council made their selection. 


Raising Debentures on Copper Conductors.—Some 
weeks ago we referred to Prof. Forbes’s suggestion that for 
his Egyptian power transmission scheme a mortgage might be 
raised by means of debentares on the. long lengths of copper 
conductors employed. We remarked that this had been 
previously suggested by Mr. B. Н. Thwaite in 1892, in a 
paper read before a provincial Institution. We find, how- 
ever, that in January, 1892, nine months before Mr. 
Thwaite's paper was read, Prof. Forbes put forward the pro- 
position in a previous series of Society of Arts lectures, so 
that there is no doubt as to who was first. 


Presentations.—On the occasion of his leaving Aberdeen 
to filla situation on the staff of the new electricity works at 
Leith, Mr. James Spark was recently presented with a 
handsome Gladstone bag as a parting gift from his fellow 
workmen. 

At Glasgow last Friday, Mr. James Crombie, of the 
Eastern Telegraph Company, Limited, was entertained 
by the staff, and һу а large circle of friends, to a cake and 
wine banquet, to celebrate the 25th anniversary of his 
service with the company. He was also made the reci- 
pient of a silver fruit and fish service. Mr. Renwick, 
superintendent of the Glasgow office, presided. 


Lectures.—Prof. A. Jamieson, on 27th ult., lectured 
before the Aberdeen Mechanioal Society on “ Electric Rail- 
ways and Tramways.” 

On 27th ult. Prof. W. F. Barrett delivered a second lecture 
on “The Wonders of Electricity” at the Royal Dublin 
Society. 


- Portraiture.—The January number of the Machinery 
Market contains а good portrait of Sir David Salomons, 
Bart., together with some notes on his career, 
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The Calorific Power of Weathered Coals.— Some 
recent tests of American coals, weathered and unweathered, 
have shown that the weathered samples contained less carbon, 
hydrogen and nitrogen, and more oxygen than the un- 
weathered coals. This amounts to saying that weathering 
favours slow oxidstion, and a weathered coal is already 
partly consumed before use. Actually, the results show 
very small differences, and the coals do not give laboratory 
results at all consistent with experience. Tt is at least a fact 
that weathered coals are deemed much inferior to fresh coal. 
A decrease of one-half of 1 per cent. in calorific value is not 
а very serious diminution, and if the tests of Messrs. Hale 
and Williams are fair indications from long-exposed samples 
of what happens to coals exposed, вау, on a quay at Port 
Said, then some other factor must be sought to explain the 
alleged poverty of weathered coal. We can understand that 
coals at a foreign station, such as Port Said, might prove 
troublesome in the furnace by reason of the large amount of 
sand which they may contain, this being wind-borne and 
conduoing to very excessive clinkering, and probably it often 
occurs that coals have heated on the voyage from England 
and have lost much of their nature in the procese, for a 
weathered coal is often little better in appearance than a mass 
of dull grey-black dirt. It is probable that the above faud 
and a general alteration in the texture of the coal are the 
chief causes of the inefficiency of weathered coals. 


Boiler Explosions.—The Board of Trade report (com- 
piled by Mr. I. B. Walker, of the Marine Department) for 
the year ended June 30th, 1898, shows that during that 
period 65 preliminary inquiries and 19 formal investigations 
were held under the provisions of the 1882 and 1890 Boiler 
Explosions Acts. The 84 accidents resulted in 37 deaths, 
46 people being injured. 


City and Guilds Institute.—On. 27th inst. the Lord 
Mayor is to preside at the annual meeting and distribution 
of prizes at the above Institute at Leathersellers’ Hall, and 
Mr. W. H. Preece, C.B., F.R.S, will then deliver an 
address to the students. 


New Year Honours.—We note from the list of New 
Year honours that Prof. Wm. C. Roberts-Austen, C.B., 
F.R.S., aseayer to H.M. Mint, has been promoted to a 
K.C.B. We beg to offer our congratulations to Sir W. C. 
Rob:rte-Austen. 


Appointment,— We are informed that Mr. W.T. Lynex, 
who has been for over six years head clerk to the National 
Electric Supply Company, Preston, has been appointed head 
of the Leyton District Council’s office electric lighting 
department. | | 

Mr. Robert Hammond and his Portrait.— We аге 
informed that many members of the electrical profession 
have been recently called upon by a man, informing them 
that the above gentleman is sitting for a presenta- 
tion portrait in oils, for which the said man is 
authorised to collect guinea subscriptions, the subscriber 
receiving, in addition to the gratification of contributing to 
to worthy an object, an artist's proof of the portrait. Mr. 
Hammond tells us that, as far as he knows, the story 
is а concocted one. He explains that a few months 
since an artist, unknown to him, pressed him to 
give him his photograpb, on the plea that Mr. Swan, the 
President of ihe Institution of Electrical Engineers and 
other leading members of the profession had done the same, 
with a view of their enlargement on stone and publication 
in a series. Possibly the man referred to above is the can- 
vasser for the firm who is publishing the series, but all we 
сап say is, that from the inspection we have made of the 
artist's proof, it is not by any means a good portrait. 


Obituary.—We learn with regret of the death of Dr. 
Eugen F. A. Obacb, F.I.C., F. C. S., M.LE.E, which 
occurred on 27th nlt., at the early age of 46 years. He 
was born in Stuttgart, of Swiss parents. In 1875 he 
obtained his degree of Doctor Phil. at the University of 
Leipzig. The same year he began his practical career with 
the firm of Messrs. Siemens & Halske, at Charlottenburg, 
near Berlin, and in the following year he came to England 
to occupy a position offered їо him by the Eoglish firm, 
Messrs. Siemens Bros. (now Siemens Bros. & Co., Limited) 
at the Telegraph Cable Works at Woolwich. Whilst tem- 
porarily in this country in the course of 1875, he was 
engaged iu superintending, during the Direct United States 
Cable expedition, some experiments carried out in Ballin- 
skelligs Bay, and continued to follow up electrical questions 
after he had permanently joined Messrs. Siemens Bros.’ 
works in Chariton. In 1879 he accompanied the exp: dition 
on board Messrs. Siemens Bros.“ вв. Faraday, laying the 
Pouyer-Quertier trans-Atlantic cable. Dr. Obach afterwards 
devoted himeelf mainly to the study of the chemistry of 
gutta-percha ard India-rubber, the result of his extensive 
and varied knowledge of these substances being embodied in 
his Cantor Lecture delivered recently before the Society of 
Arts. Shortly after that time his health failed, and even 
prolonged rest from work brought about no improvement. 
He finally sought relief in a cold water cure in Switzerland, 
but the course of his disease could not be checked. By the 
advice of his medical attendant he joined the family of his 
eldest brother in Graz, Styria, where be succumbed. Dr. 
Obach had been a frequent contributor to the literature of 
electrical ecience since 1875, about a score of papers being 
published in the English and German technical journals or 
in the proceedings of scientific societ ies. | 

Mr. T. Scott Anderson, of Sheffield, informs us of the 
death of his partner, Mr. Н. Н. Beit, at the very early age 
of 26 years. Mr. Beit, who had been educated at Rugby, 
was ап Assoc. I. E. E. He first joined Mr. Anderson ss 
pupil, afterwards taking the position of engineer, and 12 
months ago he entered into partnership with him. Mr. 
Anderson will in future carry on the business by himself. 
Mr. Beit had been ailing for about three months, bat his 
death was unexpected. | 


Glasgow Electric Tramways.—Mr. John Young’s latest 
report on the working of the Springburn electric tramways 
ваув :— 


The drawings for the whole period from October 13th to Decem- 
ber 24th have averaged 16:01d. per car mile. If we take the last 
five weeks, however, during which time we may safely assume that 
the receipts have reached their normal, the average has been 14:88d. 
рет сат mile. For the corresponding five weeks of last year the 
receipts from the horse cars was 114. per mile, but the average 
fer the route throughout the period from January 18, 
1897, to October 8th, 1898, was 12244. per car mile. 
Taking the larger figure for the horse cars, the electric cars show 
an increased revenue of 2:46d. per car mile. It is still rather soon 
to give а definite figure as the amount of the working expenses under 
electric traction, as the condensing plant has not yet teen in opera 
tion, but after including а fair sum for maintenance and ren ‚ i6 
may be taken that the total working expenses will not exceed 64d. 
per car mile. The average working expenses under horse traction 
may be taken at 84d. per car mile, although during the last financial 
year the amount worked out at slightly under thatfigure. This shows 
а saving in working expenses for electric, аз compared with horse 
traction, of at least 2d. per car mile. The result, so far as we have 
gone, has been an increased revenue of 2°64d. (say, 24d.) per car mile, 
and a decreased expenditure of 2d. per car mile, being a total gain of 
4'64d. (say, 44d.) per car mile. This gain on the present mileage on 
the Springburn route (2:40 miles of double track) will amount to 
£10,000 per annum. 


NEW COMPANIES REGISTERED. 


Electric Resistance and Heating Company, Limited 
(60,124).—This company was registered оп December 31st, with a 
capital of £120,000 in £1 shares, to acquire certain patent rights for 
all countries (except Austria and the Balkan States) for inventions 
relating to the manufacture of electrical resistance material, to adopt 
an agreement with the Construction and Investment Company, 
Limited, and to carry on the business of electricians, electrical, 
mechanical, gas and general engineers, suppliers of electricity, elec- 
trical apparatus manufacturers, &c. The first subscribers (each with 
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one sbare) are :—A. Conder, F.S.A.A., Dashwood House, E.C.; J. T. 
Olary, 46, Devonsbire Road, Hackney, shipping agent; W. Chaplin, 
191, Camberwell New Road, S E., secretary ; T. G. Fort, Forest Lodge, 
Asbatead, gentleman; W. Andrew, 38, Hornsey Park, N., book-keeper ; 
F. W. White, Hollywood, Browning Road, Manor Park, E., clerk; 
G. F. Honig, 10, Alma Square, 8t. John's Wood, N.W., clerk. The 
number of directors is not to be less tban three nor more than seven ; 
tbe subscribers are to appoint the first; qualification, £250; remunera- 
tion, £1,000 per annum d ivisible. 


Auxiliary Steam Power Company, Limited (60, 104). 
—This company was registered on December 30th, with a capital of 
£100,000 in £1 shares, to adopt an agreement with Sinclair C. 
Lumeden, and to carry on the business of locomotive and other 
engine builders, machinists, carriage and motor car builders, cycle 
manufacturers, mechanical, maoufacturing, electrical, and chemical 
_epgineers, chemical manufacturers, &c. The first subscribers (each 
with one share) are:—A. B. Connick, 19, Knightrider Street, E O, 
clerk; H. Mitchell, 8, Perth Road, N., warehouseman; J. Halford, 
31, Womersley Road, Crouch Hill, N., warehouseman; O. F. Adam, 
Escalonia, Eastbourne, merchant ; G. F. Church, 120, Newgate Street, 
E.O., clerk; G. de G. Griffiths, 34, St. George's Square, B.W., clerk; 
О. W. Pullen, 71, Elspeth Road, Lavender Hill, S. W., clerk. The 
number of directors is not to be less than three nor more than six ; 
the first are George A. Hardy, Alfred J. Bale, and Charles F. 
Adam; qualification, £50; remuneration, £50 each per annum and 
£75 for the chairman. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Connolly Brothers, Limited (44,277).—T bis company's 
annual return was filed on December 9tb, when 2,360 shares were 
taken up out of a capital of £20,000 in £5 shares ; 1,798 are con- 
3 as paid, and £5 per share bas been called and £2,810 paid on 

ers. 


Chatham, Rochester and District Electric Lighting 
Company, Limited (24,773).—' This company's annual return was 
filed on December 23rd, when 3,890 shares were taken up out cf а 
capital of £50,000 in £5 shares; 1,863 are considered as paid, and £5 
per share has been called on the others; £10,135 has been paid, and 
£83 10s. is in arrears. 


Halifax and Bermudas Cable Company, Limited 
(28,972).—Tbis company’s annual return was filed on December 31st, 


when the whole capital of £50,000 in £5 shares was taken up and 
considered as paid. 


CITY NOTES. 


United River Plate Telephone Company, Limited. 


A MEETING of this company was held last Monday. 

Mr. J. Invixna Courtenay, the chairman, stated that for several 
yearsthings were so unsettled in Argentina that it was difficult to say 
with any certainty how matters would turn out. The directors had 
therefore felt it necessary to be most conservative in their actions and 
guarded in their statements, and to allow what they thought to be 
каре margins for contingencies. The result was that the company 

actually been stronger and ite p brighter ‘than would 
appear from the mere facts and figures set forth in the reports from 
me to time. They now hoped and believed that their future 
was more settled. During the half-year just elapsed there had 
been an all-round improvement, an increase in subscribers and in 
revenue, and the outlook justified the anticipation that this satis- 
factory condition of things would continue. It must be noted, how- 
ever, that the expenses in the River Plate would be increased this 
year, chiefly on account of the fall in the gold premium. As an 
evidence of the thorough nature of the upkeep of plant, which was 
charged to revenue, he would instance particularly the case of the 
" Once,” one of their principal sub-offices in Buenos Ayres, a centre 
for 500 subscribers. This office had had a complete new outfit pro- 
vided, and there had been an entire renewal and alteration of the 
important wayleaves in its neighbourhood. Other similar altera- 
tions and improvements, too numerous to refer to, though 
not on quite so extensive a scale, bad been mace olse- 
where. It might be thought that a large part of the 
expenses incurred for such improvements could without 
impropriety be charged to capital expenditure, but, in tho judgment 
of the directors, the course pursued by this company in charging 
these outlays to revenue was the correct one for a telephone company 
to follow, the right theory being that а telephone subscriber was 
entitled to the best service that could be given, and that the plant, 
as a part of the working expenses, should be so kept up, renewed, 
and renovated, at whatever cost might be necessary, as to ensure 
such a service. It was with this idea that they were pro- 
ceeding towards a complete renovation of their central 
system in Buenos Ayres, to be followed, they anticipated, 
with similar procedure in Rosario and also with the sub- 
offices in both districts. All of this work, of course, meant a 
good deal more than the upkeep of existing plant; it meant large 


it would be 


capital ture as well, but expenditure that would be spread 
over a considerable period, and they did not doubt that, as needed, 
ble to obtain the requisite funds. In regard to the 
Provincial Telephone Company of the Province of Buenos Ayres, in 
which they bad a large interest, steady progress could be reported. 
The financial position of their company was stronger now than it had 
ever been before. In anticipation of expenditure on their central 
office building and otherwise, there had been a further issue of the 
5 per cent. debenture stock, and £28,000 had been allotted. Тов 

ce of £20,000 was not required at present; probably it might 
be in another six months or so. There were no resolutions to pro- 
pose at that meeting. 


Electrical Copper Company, Limited. 


Тнв second annual general meeting was held last Friday at the 
offices, 14, Sherborne Lane, Mr. William Jacks presiding. Having 
referred to the heavy loss which the company had sustained by the 
death of Mr. H. M. Matheson, who bad previously gaided the affairs 
of the company, the chairman said he could not pretend that the 
report was as favourable as they could have desired it to be. The 
process was, he said, a perfect success, but when they came to apply 
it on a large mechanical scale, difficulties arose similar to those which 
often occurred in connection with new inventions, but which had not 
been anticipated in their case. Some of the machinery was very 
complicated, and not suitable for the parposes for which the inven- 
tors intended it, but the value of the nery which had had to be 
broken up had amounted to only £392. No reciation had been 
written cff, first because all the machinery was new, and in the second 
place, in regard to those machines which were defective or unsuitable, 
claims had been made on the suppliers. He had told them the worst 
that could be said about the company. А great change for the better 
had been made within the last three or four months in the mechanical 
management, by which they had been enabled to introduce economies 
which had very materially changed the com plexion of their accounts. 
They had only within the last few months overcome the difficulties 
to be expected in the application of the process on a large scale. 
They had now produced 100 tons of copper, and they had orders on 
their books for 30 tons more, many of them being repeat orders. 
Their policy for the future was to prove to other manufacturers the 
superiority and cheapness of the company’s process, and, without 
entering into irritating competition with them, to sell them the 
patente for a lump sum or fora fixed royalty. He concluded by 
moving the adoption of the report. 
Mr. Н. B. Forrox seconded the motion, which was adopted. 


The Charing Cross and Strand Electricity Supply 


Corporation, Limited.—The coupons on the 5 p cent. debentures 
ue 


of the above corporation, numbered 1 to 700, on January 1st, 
were to be paid on the 2nd inst. and after at the Union Bank of 
London, Charing Oross Branch, 66, Oharing Cross, S. W. 


Crompton & Co., Limited.—The directors have declared 
aninterim dividend at the rate of 5 per cent. per annum upon 
Ea shares of the company for ће half year ending September 30th 


TRAFFIO REOEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
onan a eO mpak 81st, 1898, were £216 198.; aggregate to date, 


The Bradford City Tramways.—Week ending January lst, 1899, miles of 
track open, road mileage, 4°72; number of cars, 16, ceipta, £291 18s. d.; 


total receipts to date, £5,193 Bs, 5d. 
The Bristol Tramways and Carriage Company, Limited.—The receipts foe the 
week ending December BOth, 1808, were £3,194 156€, 4d.; corresponding 


period, 1897, £2,654 Os. 1d.; increase, £510 158. 8d. 


The City and Bouth London Railway Company.—The receipts for the week end - 
ing January Ist, 1899, were 21,036; week ending January 2nd, 1908, 21,050; 
decrease, £14. Miles open, 8}. 


Corporation Blectric Tramways.—The receipts. for the week 
en December 31st, 1808, were £193 12s. 10d.; week ending Janus 
Ist, 1898, £150 198. Rd.; increase, £42 18s. 2d.; total receipts to date, 1 
£8,649 3s. 6d. Miles of track open week ending December 81st, 1898,8; week 
ending January lst, 1898, 8. Car miles run week ending December 81st, 
1898, 4,120; week ending January lst, 1893, 2,838. Number of cars week 
ending December 81st, 1898, 11; week ending January lst, 1898, 7. 


The Dublin United Tramways Company.—The коору for the week ending 
Friday, December 30th, 1898, were as follows:—D. U. T. Co., horse cars, 
£2,253 9s. 8d.; ditto, electric cars, £632 12s. 11d. ; D. 8. D. Co., electric cars, 
£782 Ов. 2d.; total, £8,868 28. 9d; corresponding week last year—D. U. T. 
Co. horse oars, £2,871 16s. 5d.; ditto, electric сагв, £185 2s. 114.; 
D. 8. D. Co., electric cars, £536 12s. 4d.; total, £3,598 lls. 8d.; increase, 
£74 lls. 1d.; aggregate to date, £102,430 7s. 5d.; aggregate to date last 
year, £95,244 4s. Gd.; increase to date, £7,186 2s. IId. Worked:—The 
mileage open is 16 miles electrically, 28 miles by horses, as against 11 
miles electrically, and 81 miles by horses, for the corresponding period 
last year. 


The Halifax Corporation Tramways. — The receipts for the week endin 
December 2156, 1898, were £237; total receipts to date, 1898, from June 29th, 
1898, £6,539. Car miles run, 4,118. Week ending December 28th, 1898, 
£314; total receipts to date, 1808, from June 29th, 1898, 6,853, Car miles 
run, 4,062. Miles of track open, 8}. Number of cars, 10. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
January lst, 1899, amounted to £1,291; corresponding week last year, 
£1,357 ; deorease, £66. 


The South Staffordshire Tramways Company.—'The receipts for 8 days ending 
December 81st, 1898, were 4954 10s. 4d. ; 7 days ending December 81st, 1897, 
£718 15s. 4d.; aggregate receipts for 52 weeks, £33,142 16s. 7d.; last year 
£82,924 5s. 3d. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Present NAME. MC Dividends for Quotation, Quotation weak ended 
me e Sone eee oer, “Dee. Jun. ith Jan, 4th, 
1806. | 1696. Highest.|Lowest. 
127,401 African Direct Telegraph, 4 Y Debs 100 4 $ | ... 101 —106 100 —104 xd| ... тА 
25,000 | Amazon Telegraph, shares 10 | ... 8— 4 8 — 4 А oe 
125,000 Do. do. 5% Debs. Red. ..1100, ... iu .. | 92 — 96 91 — 94 xd vss 
905, 5001 Anglo-American Telegraph  ... ТЕУ „Stock £2 98122 138 8 05 — 07 06 — 68 67 66 
8,047,2201 Do. do. 6 95 Pref. . IStock £4 188 £5 6s| 6 116 —117 116 —117 117 | 116} 
8,047,2201 Do. do. 3 ss Stock! ... sed 163— 17] | 160— 174 174 | 162 
130,000 | Brazilian Submarine Telegraph D 10 7 7% 7 % | 154— 15% | 154— 15ўха| 16 | 15} 
76,0001 Do. do. Debs. And ee M 100 | 6 82 .4. 111 —116 110 —114 xd eos 
,000 | Chili Telephone, Nos. 1 to 44 000 5 4 4 $ 4 $ 22— 84 sve ке 
10,000,0006| Commercial Cable ei . 16100 | 7 8 8 180 —190 |180 —190 is Т 
918,297] Do. do. Sterling 500 year 4 9, Deb. Stock Bed. Stock. | .. |104 —106  |103 —105 xd| 104 |... 
224,850 | Consolidated Telephone Construction and Manufacturing ior 14% | 2 B ў %— A | ө 
16,000 | Cuba Telegraph ... " 8 8 7 ^ 10— 1 10 — 11 vna 
6,000 Do. 10 y 4 Pref. ... 16 10 10 10 164— 174 | 164— 174 T m 
12,981 | Direct Брав ав Telegraph ... sst 5 4 4 4 4— 5 4— 5 eee e 
6,000 "a 10 95 Cum. Pref. bes 5 [10 10 10 10 — 11 10 — 11 104 "T 
30,0001 Do. TIS „ Nos. 1 to 6,000 . 50 | 44% | 44% | 44% 105 —10895 |104 —107% | ... ө 
00,7101] Direct United Bieter Cable As 20 | 22% | 21 .. | l1$— 124 |11g— 127 123 .. 
120,000 | Direct West India Cable, 44 95 Reg. Deb. 100 | ... " .. 103 —106 102 —106 xd e 
4,000,000 | Eastern Telegraph, Ord. Stock . Stock) .. | .. | .. 173 —178 |173 —178 | 175% | 173} 
1,296,000 Do. 8495 Pref. Btock ТУ ee 100 | ... sat .. 104 —107 104 —107 106 Ms 
500,000 Do. 5 Certs., и 50 Ф ра js bs 925 bs . | 54 — 57 54 — 57 s 
89,900 Do. Debs., payable Е. 1899.. 100 5 5 5 101 —104 [101 —104 
1,482, 2681 Do. Mort. Deb. Stock Red. .. Stock 4 4 4 124 —128 |124 —128 и 
. 250,000 pied WI Australasia, and China Telegraph 10 | 7 7 7 174— 18 174— 18 173} 
us. Gov. Sub.) Deb., 1900, red. ann. = 
16,2001 { бот, Вор.) Deb. 1900, red. ава. J 100 5 5 |5 * |5 % 101 —106 | 99 —108 xd T 
64,4001 Do. do. Bearer, 1,050—8 . 4, 827—6, 400 | 100 | 5 $ 5 $ 6 Ф 102 —106 |100 —103 xd ss 
820,0001 Р Do. рев, Stock ... Stock 4 4 4 125 —129 |125 —129 T 
astern an uth African Telegra jh, 5%, Mort. Deb., iss A 
85,1 { 1900 red. ann. eg. Nos. 1 to 2,848 100 5 |6 $ E 101 —106 99 —108 xd - 
48,5001 Do. 219. do. ^ bearer, 2,844 to 5, 100 | & 5 . . 102 —105 |100 —103 aed iv 
,000ї Do. Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 4 * |104 —107 |104 —107 ук » 
,0001 Do. 45 eg. Mt. Debs. e Bab. )1- 1—8,000 | 26 |4 4 .. |104 —107 104 —107 ris T 
180,227 | Globe Telegraph and Trust 10 | 4j 4 4h 121— 122 121— 12% 124 | 125 
осе S Р ps ү в% Pref. cee ex ... | 10 : 0 6 16%— 171 ^ m 17} 163 Я 
, orthern Тө h, of C пае ves ..| 10] 1 10 284— — ois - 
150, 0001 Do. do. аб Td 6 % Debs. .., | 100 | 5 5 6 P 100 —103 101 —104 | 108 y 
97,900 Halifax & Bermuda Cable, 44% lst. Me .Dbs., n. 1-1, 200, rd. 100 923 .. 101 —104 [100—108 xd is 
17,000 | Indo-European Telegraph es wee | 26 10 10 10 55 —58 56 — 59 " " 
100,000, London Platino-Brasilian Telegraph, 6 Ф Debs. .. ... | 100 | 6 6 6 109 —112 109 —112 ie ^d. gies 
484,597 | National Telephone, 1 to 484,597 ies е PT 5 53 54 6 5$ 54 
15,000 Do. 6 % Cum. lst Pref... aes ..| 10/86 6 6 13 — 15 18 — 16 - i 
15,000 Do. 6 % Cum. 2nd Pref. ... 10|6 6 6 18 — 15 13 — 15 УР s 
250,000 Do. 5 5 Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 58— 58 58— 56 2 T 
1.829, 4711 Do. 81 % Deb. Stock Red. Stock| 34 34 84% |100 —108 99 —102 xd 1004 | ... 
171,504 | Oriental Telephone and Bleo., Nos. 1 to 171,504, fully paid 1| 5 5 5 i— 1 i m" eet 
100,000i| Pacific and European Tel., 4 9 Guar. Debs., 1 to 1,000... | 100 4 4 4 106 —108 104 —107 xd| ... - 
11,889 Reuters . ry) ry) 000 eee eec 8 5Б 5 5Б 7 == 8 7 — 8 xd 7 eee 
8,381 Submarine Cables Trust. Si T exe „ |Cort.| ... isi .. |134 —189 |134 —139 е) T 
58,000 | United River Plate Telephone vis © 5 | 4 5 6 44— 5 47 4% 
151, Do. do. 5 Debs. nee 585 Stock 5 Vis .. 1104 —107 |102 —105 xd| ... T" 
200, West African Telegraph, 5 Y De 100 | 5 5 % 5 Y 100 —103 |100 —108 nes 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—58, 008 24 | .. фе ies i— 1 1— 1 ids 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. Sub. Tel. | 100 ку ... 108 —106 102 —105 xd - 
64,200 | Western and Brasilian Telegraph ..| 16 | 8 2 83 121— 123 | 124— 122 - 
88,129 Do. do. do. 5 % Pret Pref. Ord. . i5 7| 5 6 5 8 — 8 — 8 А 
38,129 ро. до. до. 905 711 ni $ 4 — 4 — 44 T 
880,531 Do. do. do. 49 Deb. Stock Red. .. Stock ... T .. |107 —110 105 —108 xd| ... - 
88,821 | West India апа Panama Telegraph . ..| 10| ў 1 8 2 — li— 2} 2 2 
84,563 Do. do. i 6 6% Cum. Ist Pref. ... | 10 | 6 6 6 104— 109 | 10j— 10% 1 10} 
4,060 Do. do. Cum. 2nd Pref. . 10 | 6 6 6 84— 93 De] ... 
80,0001 Do. do. a x ‘Dobe Nos. 1 tol ,800 100 | 6 6 6 106 —109  |104 —107 xd vs 
158,100 Western Union of 0.8. Telegraph, 6 Ф Ster. Bonds... | 100 6 % 6 в % | 98 —108 | 98 —103 a 
ELECTRICITY ыыы шы COMPANIES. 
80,000 : DUM Cross and Strand Klectricity Supply 5 6705, 6% 7%: 114— 123 14— 124 | К аан 
20,000 | до. до. do. 449% Cum. Prf| 5 boue o!) s. | 86 — Ir DA Me 
84,000 o. Electricity Bupply, Ord., 55% 56916 „„ 96 Өй 
60,000 Do. do. Ф Deb. Stock Red... Stock 4 | 44% | 44% |113 —115 |113 15. РУ 
50,000 City of London оніо Lightirg, rd. уза каан ш ..| 10.65 7 10 | 23 — 24 | 22 — | 23 ' 22] 
10,000 Do. Ord. Nos. 90,001 to 100,000  ... we | 10, we | 21 — 23 21 — 23 ЖООҢ 
40,000 Do. 6 = Cum. Pref., 1 to 40,000 буз 10'6 6 & 6 & 1 1 154— 10$ | 152 
400,000 | Do. 5% Deb. Stock, Scrip. (iss. at #115) all paid "ET: 5 5 Y 127—132 125 —180 xd 129 
80,000 Oounty of Lond. & Brush Prov. Elec. Ltg., Ord 10 nil nil ni | 124— 13} | 124— 13% 13 124 
10,000 Do. do. do. Nos. 80,001 to 40,000 10 эг са 10 — 11 12 — 133 e 
30,00 Do. do. do. 6 95 Pref., 40,001—60,000 | 10 6%!6% 6% | 144— 15h 14—18 | o 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 .. F W aa gO 5 — 5 — 5 51 
15,601 House- to-House Electric Light Bupply, Ord., 101 to 15 761 БОГ uoc uw 14 9—10 : 9—10 ; .. is 
12,000 Do. 7 Y Cum. Pref. . 5.7% 7% 7 94— 104 | 98—104 |... is 
110,000 London Electrio Supply MM Limited, Ord. pos N 3 — 34 | 3— 33 n 
48,060 Do. do. do. 6 Y Pref. 5 Rh Rut 3 we 006 == | 6— 6% 6] .. 
100,000 Do. do. do. 4% lst Mt. Db. Stock Rd. Stock MU .. 102 —104  .102 —104 103 € 
62,400 Metropolitan Electric Supply, 101 to 62,500 10 4 5 6 174— 1 | 174— 184 181 17H 
420,000! Do. % First Mortgage Debenture Stock ^... E 44% 117 —121 115 —119 xd 1173 117 
6,452 Notting Hill Electrio Lighting is 10 2 | 4 6 17 — 18 17 — 18 se 
81,980 81. James's and Pall Mall Electrio Laght, Gru. 5 71% 104 144% 16 — 17 16 — 17 163 
20,000 Do. do. 7 Pref., 20,081 to 40,080) 5 7 0517 7 9—10 |9—10 . . 
80,000 Do. do. Deb. Stock Red., (Stock ... . 4% 105 —108 105 —108 "i 
65, ООО South London Electricity Supply! Ord., £3 paid ... б 2. " "s 22— 8 . 2j— 33 3 sil 
79.900 Westminster Electric Supply, Ord., 101 to 80,000 6 7% 9% 12% 155— 164 153— 104 lod — 16 
* Subject to Founder's Shares. t oe ppg on on Liverpool Stock 1 
3 Unless otberwise stated all shares are fully paid. | Dividends in deferred share 5 being used as capital, 
Di marked § are for a year consisting of the laster of one year and the first part 
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SHARE LIST OF ELECTRICAL COMPANIES-OContinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Pr t E^ Dividends for Wen Closing 8 
— ; uotation otation 
Issue. NAME ux the last three years. De 28th. 1 4th. TA эб 1808: 
1895. 1896. 1897. Highest. Lowest. 
60,000 | Aluminium ‘‘ A" shares, Nos. 1-60, 0000 РТ кей E] s bas ET а= 3$ 31— 34 ке T" 
90,000 Do. 4+ 95 1st Mort. Deb. Stock Red. ss ... |[Stock| ... сва ... | 94 —100 94 —100 — 
30,000 | British Electric аса, КЕ ОНО О [owe PR DO Pie T 
Do. do. 6 95 Cum. Pref. 30,001—40,000 * 
10,000 V Ml adus Гү Dd Tu 
100,000 Do. do. 5 95 Perpetual Debenture Stock ... |Stock| ... 2 . . 119 —121 119 —121 1204 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... T" sxe 8| 24 nil nil là— 12 ld— 2 118 
90,000 Do. do. Non- cum. 6 % Pref., 1 to 90,000 2| 8 nil 4 * 21— 28 24— 28 sas 
125,0001 Do. do. 44 95 Perp. Deb. Stock „Stock T^ . 1111 —115 111 —115 
50,000 Do. do. 2nd Deb. Stock Red.. Stock esf . 102 —105 101 —104 xd 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... . - " 94— 104 94— 104 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. |Stock| ... UN .. 12—115 110 —113 ха ... 
35,250 Central London Railway, Od Shares ЕРА i exl. AI aaa sat 92— 10} 9#— 10}xd) 10 
178,303 Do. do. do. £6 paid "Tm Cass iid Рр 51— 61 51— 6}хі 6 
61,033 Do. do. Pref. half-shares £1 paid . - ЫБ? 14— 1$ 11— 1 xd 
71,447 Do. do. Def. do. £5 paid тИ) can be "as 44— 4i 4 — 4ixd| .. 
630,0001| City and South London Railway ... ... Stock 144 96| 1%% 18% 65 — 68 | 67 — 69 671 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 ,500 £4 pd. ELI. 225 34— 4 84— 4 ime 
32,098 | Crompton & Co., 8953 to 32,098 NES A ue - is 11— 2} lj— 2} 21 
Do. 5% lst Mort. Reg. Debs., 1 to 743 o = P 
82,850 £100, and 901 to 1,070 of £50 Red. $e kia TM if 91 96 89 94 xd 
99,261 | Edison & Swan Utd. El. Lgt., "к" shares, £3 pd. 1to99,261 5 5 $ 517 6 21— 2 2j— 2i 
17,139 Do. do. do. A“ Shares, 01—017, 189 5 5 54 6 4— 6 4— 6 d з 
194,028 Do. do. do. 4 95 Deb. Stock Red. ... | 100 | ... we . | 97 — 99 95 — 97 р — 
110,000 | Electric Construction, 1 to 110,000 ... ded 2| 5 7 6 $ 6 $ 21— 21 24 25, 28 
25,000 Do. do. 1 Cum. Pref., 1 to 25,000 “ee Ж: 7 7 22— 3} 34 ‘ies эй 
111,100 Do. do. Perp. lst Mort. Deb. Stock . Stock T .. 105 —107 |105 —107 i 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 . S ws TA ма + 4 + 4 jak 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. р ies ins + i i— 1i AA 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 „ 10 | 10% 7 7 10 — 12 10 — 12 - 
12,500 | Henley's (W. T. 95 Telegraph Works, Ord. ... ...  ..| 10 8 % 10 4$ 12 J 22 — 23 22 — 23 223 
8,000 Do. dé, ТР. as 10| 7 7 7 18 — 19 18 — 19 is 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 44 44 4495110 —115 110 —115 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works T 10 | 10 10 10 214— 224 | 214— 224 pa T 
300,000 Do. do. do. 4 % 1st Mort. Debs. ДОО |. us - .. 102—106 |102 —106 1034 | 1024 
37,500 Liverpool Overhead Railway, Ord. .. ой 10; 2] | 21 83%| 10 — 104 109,— 104, |... 5 
10,000 |t Do. do. Pref., £10 paid .. 10 5% БФ 55, 14— 15} | 14j— 15} | " 
87,850 Telegraph Construction and UE 1 3 * 12 15 95 15 15 87 — 41 87 — 41 40 n 
150,000 Do. do. do. 5% Bonds, red. 1899 100 5 5% 5 % 104 —107 102—105 ха 104 | 1034 
640,0001 | Waterloo and City Railway, Ord. Stoc 100 |... i nti —114 111 —114 E we 


t ЧОНИ ОВ Чүнү Stock Ex t 58 се stated all shares аге fully paid. 
Dividends marked $ are for а year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS ОЕ SECURITIES NOT OFFICIALLY QUOTED. 
*Bi ham Electric Supply, 1 £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, 45 to ү. 
British Aluminium, Ordinary, 10—12; 7 % Pref., 11—13. Smithfield Market Electric, 4—5. 
House-to-House, 4495 Debentures of £100, 103—106 xd. T. Parker, £10 (fully paid), 152—164. 


Kensington and Knightsbridge Electric Lighting, Ordinary a 
£5 (fully paid) 13—14; lst Preference Cumulative 6%, £5 
(fully paid), JE E Debentures, 103—106%. Dividend, 1897, 

on Ordinary 8 hares 10%. 


* From Birmingham Share List. Bank rate of discount 4 per cent. (October 13th, 1898). 
MARKET QUOTATIONS, Wednesday, January 4th. 
| | 
CHEMICALS, &с. This week. | Last week. | "crease or METALS, &c. | This week. | Last week. ee 
А Acid, Nitto ee .. рег cwt. 5/- 5/- T b Aluminium Wire, in ton lots. per ton £224 £224 
" T .. рег сиё. Wi. 24 T Bheet, in ton lots. . per ton £191 £191 
а n T .. рег сті. 82/- 82/- че c Brass кем шли, Cond basis per Ib. 3 
G „ Salphario T is .. per owt. 5/6 b uv € „ Tube (brazed) Š .. per lb. A 
a Ammoniac, Sal S рег cwt. 87/- [- ° с „ , basis өө per lb d d. 
е Ammonia, Muriate (grey) .. рег ton £19 £19 * f Ebonite Rod ax бе per Ib, 8/- 8/- ‘ 
(white) .. perton £26 £26 T ' Sheet .. T .. per lb. 5/- 5/. i3 
á Bleachin powder ё per ton 25 15 25 15 - g Copper Bars ix es .. рег ton £68 £66 £2 inc. 
a Bisulphide of Carbon .. +» per ton £15 £15 e. g „ Wire (basis price) .. per lb. 8d. Bd. is 
a Borax va аё .. рег ton £16 10 £16 10 ue g „ Bheet T .. рег ton £68 £66 £2 inc. 
a Benzole (90 5/2 » * .. per gal. 7/- 7/- $e g » Rod x * .. рег ton £68 £66 £2 ine. 
a Con” e : 2. 4 .. per gal. 4 оз з = n German Silver Wire .. .. per lb. 1/6 1/6 
a Copper Sulpha ih .. рег ton /- inc. only 3 tons 
a Lead, Nitrate.  .. perton| £28 29810 | 10/- dec. ^ Gutta-percha, fine — .. .. perib.| ee * obtainable 
a „ White n - .. рег ton £30 10 #80 10 ЕА h India-rubber, Para fine per lb. 4/1 4/1n. 4/140. А 
а Peroxide .. per ton £27 10 £77 10 m 1 Iron, Charcoal Sheets per ton £18 £18 
a Methylated . иш .. per gal. 2/9 2/9 A i „ Pig (Cleveland warrants) per ton 44/8 44/3 
a Naph Solvent (90 % at 4 , Forgings, онооно рег ton | From £11 | From £11 
1 per gal. 5/6 5/6 6% „ Scrap, heavy per ton 45/- 45/- 
a Potash, 8 in casks. . per lb. А А ea i Wire vanised No. 8. per ton £8 15 £8 15 А 
е ө Caustic (15/80 %) +» рег ton £ 24 © g Lead, English Ingot .. perton | 4£18 76 £18 5 2/6 inc. 
"1 Bisulphate bs .. рег ton £85 £35 еә g Sheet .. per ton £14 5 £14 3 9 1/8 inc, 
а Bhellac ò .. рег сиё, 65/- 65/- T Mica (uncut slabs 8” long) per lb. 6/6 6/6 ea 
a Sulphate of Magnesia . vé .. per ton £4 10 £4 10 e) т Manganin Wire No. 28.. .. per lb. 8/- 8/- ee 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 ёе g Mercury .. T e ..per bottle #715 £7 15 oe 
- " tope $s .. рег ton £5 15 £5 15 és o Platinum per oz. £316 £8 1 6 T 
.. per ton £55 £5 5 НР i Steel, Magnet, acc'd'g to dese’ Р n p.ton | From £15 to £40 ee 
е Soda, Caustic (white 70 ~.) .. рег ton £7 10 £7 10 T i Steel, — Jk in ез - £58 £58 а 
a „ Crystal .. per ton #8 £8 g Tin, block e... per ton £9110 £8710 es inc. 
2 » Bishromate, casks +» per lb. 8d. 8d. 9 » "foil: А И - — Ib. 1/8 1/8 a 
n y wire Nos. 1 to 1 16 r Ib. 1/5 1/4 1d. inc, 
і Yarns, Cotton, Single 101b, bundle c pr lb. Ў ee 
j „ Flax, 6 or 8 lea... per lb. ч 8 
j $, Hemp, 8 ply 10 ibs. .. per lb. 
j n» Russian, 10 lbs. per lb. 4 4 
P- ж Jute, 180 lbs. rove .. рег ton £12 £12 
j Manila, 24 thread .. рег ton £29 £29 
| k Zine, Sheet (Vielle Montagne bund.) p. t. £29 £29 
a Quotations supplied by Messrs. G. Boor & Co. 1 Quotations supplied by Messrs. 5 & Lowe. 
b » x » The British Aluminium Co., Ltd j » " 1 " * ee & Co. 
c 1 н » Messrs. Thos. Bolton & Sons. k » " " б MEL ih ; Limited. 
e d E Су E . Sanders Wa 280 
” ” ” ™ ” m " " I. Glover „Ltd. 
f 1 " „ The India-Rubber, G.-P., and Teleg. Works Co Ltd n " " 1 „ P. Ormiston & Sons. 
4 " " " — — & Shakspeare 0 " " » „ Johnson. Matthey & Co., Ltd. 
" " " ackson £e 
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TITU In the South-Eastern Company's stock considerable improvements 

INS TION OF ELECTRICAL ENGINEERS. in the mode of operating Ше ашпа commatator have been effected 

by Mr. Leonard. The commutator is placed over one of the quarter 

windows, and is provided with a knob, as in the Brighton Company's 

“ ErxorBic INTEROOMMUNICATION I= Ran. war Trams.” By W. E. trains, but this knob is arranged to pull downwards (see fig. 12), and 

Lanopon, Vice-President. Paper read December 15th, 1898. 
(Continued from Vol. 48, page 992.) 


Тнв coupling adopted by the author for the Midland train is shown 
in fig. 10. The electrical portion consists of two plates of metal, 
insulated the one from the other, to which the two wires forming the 
communication are attached. These plates are so cut that that 
belonging to one part of the coupling shall dovetail into that belong- 
ing to the other portion. The two plates are so fixed within an iron 


Fic. IO. 


case, formed after the fashion of, but smaller than, the vacuum brake 
е ea that that applicable to the positive wire of the one coach 

en with that applicable to the similar pole of the connect- 
ing coach. It is thusimpoesible to cross the wires, while the one 
coupling serves for the two wires. 

The vacuum brake form of coupling has been selected as the pro- 
tecting and guiding cover, for the reason that, the mode of coupling 
it up being so well known, no difficulty can possibly attend its appli- 
cation to the purpose of an electrical coupling. The wires are carried FIC. 12. 
from the contact plates to the end of the vehicle in tubing similar in 
character, but smaller than the brake tubing. The wires of each 
vehicle terminate on an insulated plate fixed to each end of the 
carriage, so that any changes needed may be readily effected. The 
wires throughout are fully protected from moisture. 

Samples of all these couplings will, it is hoped, be placed upon the 
table. 
3.—Inmm MA: в FOR CLAIMING THE ATTENTION OF THE OFFICIALS 

IN CHARGE OF THE Taam. 


In the Brighton Company’s carriages this is secured by the opera- 
tion of a knob (fig. 11). This knob forms the handle of a commu- 


PASSENGER PULL ano OuTer0e ARM 


| 


То CALL THE ATTENTION 
‚ Ө THE QuAPFD À DRIVER 

PA&SENOERGS MUET PULA. 
| THE MANOLE DOWNWARDS 


Nil 


ШГ 1 I TTE 


EN 
изн ERR — — 


Fic. Itf. 


tator, and on beiog pulled out it, by means of the commutator, 

connects the line and earth wires. It is fixed in the centre of the 

partition which divides one compartment from another. Each Fic. S. 

compartment is thus provided with a means of raising an alarm from 

one position. On the knob being pulled out to a certain extent, it 

becomes locked and requires the presenoe of the guard to release it. is thus more readily operated than if it had to be pulled outwards. 
The bells continue to ring so long as the commutator remains Bach compartment has but one point from which the alarm may be 
extended. The Brighton Company employ no outward indicator to raised. Hach first-class compartment, and nearly all second-class 
identify the vehicle from which the alarm been raised. It is the еа are provided with au outside indicator, but to the 
duty of the guard to examine the commutators throughout the train ird-class one indicator only is allotted to each carriage. 

antil be finds that which has been pulled. It is not understood that Fig. 13 illustrates the design of the commutator employed by the 
any difficulty has attended the absenceof such an indicator. Chatham and Dover. Each compartment is provided with one oom- 
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mutator fixed in the centre of the division. There is no indicator to 


show the source of alarm. 


I The commutator in each instance is of the most simple character 
merely connecting the line and earth wires or the two line wires 
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at the moment of sounding the alarm, becomes locked, and can 

be released by the guard, ther from the outside or the inside ot D, 
vehicle. The object in view in this arrangement has been to place at 
the disposal of the passenger a means of communication, accessible 


Fic. 14 


Pia. 15. 


and, where used, discharging mechanically the indicator affixed to 
the outside of the vehicle or compartment as may be arranged. The 
commutator once operated remains locked until re-set by the guard. 

The coaches, which have been fitted by the Great Eastern, are, in 
like manner, provided with a commutator fixed in the centre of the 
division between the compartments. The user turns a switch handle 
capable of being moved in either direction—to the right or to the left 
—which closes the circuit. Each coach is provided with an outside 
indicator on either side of the vehicle for the purpose of indicating 
whence the alarm is raised. Оп the circuit closed by any one 
compartment, the current passes through the indicators and discharges 
them. The principle upon which this indicator isconstructed is that 
of the Sykes signal reverser. The current energises an electro- 
magnet, a, fig. 14. On the armature being lifted, a heavy bar, B, is 
discharged, and, falling upon о, foroes it out of the notch, in which it 
normally rests, in the bar p. is the indicator, and it is heavily 
weighted, во that, on o being lifted out of v, it pushes the rod before it in 
the di on of the arrow. As Dis moved forward it carries with it the 
replacer, F, which is attached to it, placing the spring which projects 
from it in contact with a, thereby short circuiting the electro-magnet. 
F at the same time forces back B into its normal tion, where it is 
again held by the armature of 4. On the gu lifting в into its 
upright tion, the rod, D, is drawn forward until the detent or 
locking piece, c, falls into its slot, when the entire arrangement is 
reset ready to be again discharged. The readjusting portion, ғ, 
has, along with р, been moved forward, and the short-circuiting 
spring attached thereto again rests upon an insulated part. 

The means adopted for raising the alarm in the trains running on 
the Midland forms a marked departure from the course generally 
pursued hitherto. A flexible steel wire (fig. 15) is carried inside а 
metal tube along each side of the carriage over the doors and quarter 
lights. This wire has one end made fast at, say, B, in each compart- 
ment, or at the end of the coach. The other end, o, is attached to 
the lever of а commutator capable of being operated in either direc- 
tion. The wire, covered by a fabric suitable for handling, is exposed 
for some 12 or 15 inches at 4, over each quarter light. On the wire 
being pulled from any one of the exposed parts, the commutator 
lever is operated, a disc on the outside of the carriage is discharged, 
the circuit is closed and the bells set ringing. Each compartment 
has thus four points from which the communication may be brought 
into operation, Each coach has an indicator on either side, and if 
necessary each compartment may be so provided. The commutator, 


. enclosed and operated by a pull-down knob or ha 


from the interior of the vehicle at not less than four points of the 
compartment, in such a tion that it shall be out of the reach of 
irresponsible persons. If preferred, the cord might bs entirel 
but it woul 
of course, be more : 
(To be continued.) 


AN IMPERIAL CABLE SERVICE. 


(Concluded from page 969, Vol. 43.) 


PaorrT m Low OHABGES. 


Wann the Government assumed control of the inland telegraphs of 
the United Kingdom, it was found possible greatly to reduce charges. 
In 1869, the year before the transfer, less than 7 million messages 
were carried. At the transfer the rate was reduced to ls. per mes- 
sage; the traffic immediately increased nearly 50 per cent., and con- 
tinued increasing, until, in the tenth year, 29 million messages were 
transmitted, with a surplus of revenue over expenditure of £354,060. 
In another decade the total annual business equalled 94 millions, the 
operations still resulting in а surplus of £251,806, although the charge 
for a message had been meanwhile reduced from 18. to 6d. It is 
indisputable that high c в restrict the utility of sea cables as 
well as of landlines, while low charges have the opposite effect. A 
few years ago the tariff of charges between Australia and London was 
9з. 4d. per word. The proposal to establish the Pacific cable and the 
discussion which followed, led to the cheapening of the rate to 4s. 9d. 
word. In 1890, the year before the rates were lowered, the gross 
usiness consisted of 827,278 words. Last year (1897), it had in- 
creased to 2,349,901 words. In 1890,* with high charges, the revenue 
was £567,852, or £236,384 in excess of 1890, when the highest rates 
were exacted. 
The utility of the telegraph may be measured by the time gained 
over the post, and the success of the telegraph service of the United 


* There is apparently some misprint or omission here. 
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Kingdom must be accepted as convincing evidence of its utility and 
value, for the gain in time is, in this case, measured by honrs caly. 
Its striking success in this instance may be largely owing to Btate 
control, but, whatever the cause, it is obvious that if, under similar 
conditions, weeks were gained instead of hours, the utility of the 
telegraph would be proportionately increased, and its value as a 
means of communication co dingly enhanced. There is anotber 
immense advantage, not generally known to the public, which can be 
claimed for telegraphy. It isthe fact tbat, within certain limitations, 
the actual cost of transmission is but little affected by distance. 
While the cost of carrying letters is in proportion to the distance 
traversed, the same rule does not apply to the electric wire. With a 
properly equipped telegraph system the actual expenditure incurred 
transmitting a message thovsands of miles is practically no 
greater than in sending it 10 miles. Obviously, therefore, the prin- 
ciple of “ penny ”—that is to rey a low uniform charge for 
distances, is applicable even more fully to ccean telegrapby than 
to the Imperial postal service. With these considerations before us, 
a momení' re leads to the conviction that this wonderful 
agency, the electric wire, places within our reach, if we have the 
wisdom to accept it, an ideal means of communication for the world- 
wide British Empire. 


Wispom оғ State ComTROL. 


Th years ago the British Parliament, for reasons the soundness 
of w experience has fully confirmed, determined that the State 
should assume control of the inland baa Шула system of the United 
Kingdom. To-day there are incomparably stronger reasons for State 
control being exercised over a cable system for the whole empire. 
ле popoe is not altogether new. If the proceedings of the 

Oonference of 1887 be referred to, it will be fo that an 
гара птар service was foreshadowed in the discussions. To 
those I refer, and y pages 225 to 228, 339 to 341, and 
513 to 520. In these discussions the delegates from the Cape of Good 
Hope, Natal, Australia, New Zealand, Newfoundland, and Canada 

part. Again, at the Colonial Oonference of 1894, схе oh 


British 
system of telegraphy 
ve to direot attention to the proceedings of the Ottawa Con- 
ference, and more particularly to pages 88 to 90, inclusive; likewise 
to the proceedings of the second congress of tbe Chambers of Com- 
merce of the Empire, and more y to a letter from the Ottawa 
delegate (July 1st, 1892) to the President, Bir John Lubbock. 

The propos! to complete the telegraphic circuit of the globe has 
no doubt su itself to many persons. Among those who have 
written on the subject may be mentioned Sir Julius Vogel, at one 
time Postmaster-General of New Zealand; the late Mr. F. N. Gis- 
borne, Superintendent of ешрш for the Canadian Government; 
Bir Baden-Powell, M.P., 

Australia; and the veteran 


foreign power. First, we 
the Atlantic by a number of cables, and it 


telegraph from the Atlantic 
Вай d all practical hers will 5 h ee 

way, an phers the great 
о ving the wires hung within the 
ph can be frequently inspected 
ble ease, the faults, when they occur, can 


at Vancouver the cable would cross the Pacific to 
New Zealand and Australia; from Australia the main line would 
eross the Indian Ocean to Bouth Africa; from South Africa it would 
traverse the Atlantic to Canada, where it would connect with the 
trans-Atlantic lines. Such a system of cables would complete the 
telegraphic circuit of the globe, and would constitute a base for con- 
necting every one of Her Majesty's ons and naval coaling 
stations (Gibraltar and Malta excepted) by the most ect means 
of conveying intelligence at our dis Moreover, the connection 
would be formed by a system of all-British deep-sea cables in the 
position where they would be least vulnerable. This Imperial cable 
system may be considered in three divisions. 


1. OABLBES IN THE Pactric OCEAN. 


The cable from Vancouver would first find a mid-ocean station at 
Fanning Island, second at Fiji Islands, third at Norfolk Island; at 
Norfolk Island it would bifurcate, one branch extending to New 
Zealand, the other to the eastern coast of Australia. 

There are many islands in the Pacific, some under British, others 
under foreign flags; in course of time these islands could be served by 
branches as он MAT require. Т8 landlines of Australia 


„ of 
2. CaBLES IN THE Inp1AM OCRAX. 


From King George's Sound, or other t in Western Australis 
the cable would extend to Orc, Tee tee, to Mauritius, and 


interior between Adelaide and King George's 


thence to Natal or Cape Town, as may be found expedient. Occos 
would beccme an important telegraphic centre; it would be a ccn- 
venient point for connecting Singapore by a branch cable. Singapore 
is already in connection with Hong Kong by an all-Britieh cable vid 
Labuan, and Her Majesty’s Government can take possession by givirg 
12 menthe’ notice. India could be reached by a branch from Coccs 
to Colombo or Trincomalee in Ceylon. At Mauritius, a connection 
would be formed with the existing cable to Seychelles, Aden and 
Bombay. 
9. CABLES IN THE ATLANTIC OCEAN. 


In order to avoid the sballow seas along the west coast of Africa, 
Spain, Portugal and France, it is proposed that the cable shculd 
extend from Cape Town to Bermuda, touching at Bt. Helena, Ascen- 
sion and Barbados as mid-ocean stations. At Bermuda a connection 
would te formed with the existing cable to Halifax, and at that point 
with tke Canadian and trans-Atlantic lines. 

Much prominence has been given to a proposal to connect England 
with the Cape by a line of cable touching at Gibraltar, Sierra e 
or Bathurst, Ascension and St. Helena. I pointed out in my letter of 
last December to Bir Wilfrid Laurier tbat there are grave objections 
to the northern half of that route, as "the cable, of necessity, would 
be laid for some distance in shallow seas, where it would be exposed 
to injury from various causes, and where, too, the agent of an un- 
friendly nation, or, indeed, an evil-disposed fisberman, would have it 
in his power to destroy the cable with ease, totally unobserved. For 
bondreds of miles it would be exposed to such risks." 

The route now proposed from Ascension to Great Britain, is cer- 
tainly less direct, but the cable would be much less in jeopardy, and 
to tbis may be added, the advantage which would result in brin 
the West Indian possessions within the Imperial telegraphic circle. 


TABLE OF DISTAXCES. 

In order that some estimate may be formed of the cost of such an 

undertaking, I submit the following approximate distances which 
each group of cables would require to cover:— 

Knots. 


1. In the Pacific Ocean, from Vancouver 


Knots. 


to Australia and New Zealand ise 7,150 
2. In the Indian O:ean, from Western 
Australia to South Africa— 
Branch to Singapore us .. 1,100 
Branch to Colombo ... vi . . 1,500 
9,100 
3. In the Atlantic Ocean, from South 
Africa to Bermuda кы TS 6,000 
Total 22,850 


The total distance for which new cables would be required (of 
which 20,250 knots would be in the main line, and 2,600 knots in 
branches) may be roughly placed at 23,000 knots, and the cost 
(including the branch tv Hong Kong) between 5 millions and 6 millions 
sterling. 

I have long advocated the first division of the proposal—the estab- 
lishment of a cable from Oanada to Australasia as a State work. I 
have felt that it would be the forerunner of an all-British telegraph 
system, embracing the whole Empire. As а State undertaking, I am 
satisfied that the Pacific cable would be a complete commercial success, 
and that so soon as it so proved the cable extension to South Africa 
and India would follow. 

One advantage peculiar to а осш system of cables will 
be apparent, each point touched would be in connection with every 
other point by two routes extending in opposite directions. This 
feature is of special value, as it practically constitutes a double con- 
nection in each case. The projected system of all-British cables 
with its branches would thus doubly connect the ора 
and garrisoned coaling stations, namely, Hong Kong, gapore, 
Trincomalee, Colombo, Aden, Саре Town, Simons Bay, Bt. Helena, 
Ascension, St. Lucia, Jamaica, Bermuda, Halifax, Esquimalt, Kin 
George's Sound, and Thursday Island. The following '' defen 

" would likewise be connected, viz., Durban, Karachi, Bombay, 

„Oaloutta, Rangoon, Adelaide, Melbourne, Hobart, Sydney, 

Newcastle, Brisbane, Townsville, Auckland, Wellington, Lyttletown, 
and Danedin. 

Would it not be in the interest of a great commercial people to 
have these and all such points in the outer em connected by a 
means of communication so as the c telegraph? Is it 
not a matter which vitally concerns every British community around 
the globe? Is it not in their common interest that they all should 
be placed in оп of the speediest medium of conveying 
intelligence the one to the other, free from the burden of ibigh 


charges ? | 
SELF-SUPPORTING BYSTEM, 


That a State-owned Pacific cable is the key to the situation, I am 
firmly convinced. Exhaustive examinations have proved its entire 
racticability. Its financial aspect has been minutely investigated by 
usiness men of the highest rank. The Canadian Government 
appointed Lord Strathcona and the Hon. A. G. Jones for the purpose: 
than whom there are no men with stronger business insight. eir 
report isin the possession of the Government, and it takes the most 
favourable view of the project. Asa State undertaking it would be 
self-supporting from the first year of its establishment, and would 
admit of charges being lowered year by year. That the final outcome 
of the laying of this cable would be an Imperial telegraph service 
there can be little doubt. I am satisfied that the Pacific cable would 
prove to be the entering wedge to remove for ever all monopoly in 
ocean telegraphy, and free the public from excessive charges; that it 
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would be the initial link in a chain of State cables, encireling the 
globe, with branches ramifying wherever the British Empire extends, 
and that it would be the means of bringing into momentary electric 
touch every possession of her Majesty. 

In 1837 Rowland Hill, in advocating uniform penny postage for 
the United Kingdom, pointed out how desirable it would be to have 
the same low rates as on inland letters charged on letters passing to 
and from the colonies. This remarkable man concluded with the 
memorable words: “There is perhaps scarcely measure which 
would tend so effectually to remove the obstacles to emigration, and 
maintain that sympathy between the colonies and the mother 
country which is the only sure bond of connection, as the proposed 
reduction on the postage of colonial letters.” 

Had Sir Rowland Hill known of the means of instantaneous com- 
munication which since his day has been placed at our command, he 
assuredly would bave viewed it as the most civilising ageney of the 
century. He would have seen that while promoting the activities of 
trade and commerce and improving the well-being of the human race, 
nothing would more tend to deepen the sympathies of our people and 
make firm the foundations of the empirethan the adding to a universal 
penny postage the incalculable advantage of a State-controlled ocean 
telegraph system encircling the glube. 

Holding the views which I have ventured to submit, I feel that in 
the public interest I should greatly err if I failed to seek an oppor- 


tunity of giving «xpression to them. 
SANDFOBD FLEMING. 


STEAM ENGINE GOVERNORS.’ 


Br JOHN DAVIDSON. 


(Concluded from Vol. 43, page 967.) 


As the Proell governor lends itself exceedingly well to tha 
arrangement just described, I give an example of the same in fig. 7 


as fitted to a vertical engine, the governor being fixed to the end of 
the crankshaft. A speeder gear is also shown, so that the speed can 
be adjusted while the e is running. 

In nearly all throttle valve governors, the weights are driven through 
the links cerrying them, these links being placed so as to oscillate 
on their pins, in a direction at right angles to the path of rotation, 
consequently when a change of load takes place, and with it a change 
in velocity of the governor, a twist is put on the links at the joints, 
and creates friction jast at the moment the weights should be most 
free to move to check any farther increase of the variation in speed. 
There is rcom for improvement no doubt in the mode of carrying 
and driving the weights in many throttle valve governors now in use, 
ав I think a good deal of the sluggishness in these governors is due 
to defective arrangements of the joints, and not solely upon the dis- 
tance away from the cylinder of the throttle valve. If the inertia 
of the weights was more effectively used in ів type of governor, 
most likely it could be made more certain and prompt in action, and 
to compare more favourably with automatic expansion governing in 
this respect. When а load is thrown off suddenly, still there would 
be the steam between the throttle valve and the cylinder to have 
effect, so how prompt the governor was, but even this could be got 
over by fitting the throttle valve inside the main piston valve, if a 
piston valve be used to distribute steam to the cylinder. In this way 
the governor could be made to act directly upon the steam admitted 


* Paper read before the Salford Science Students’ Asscciation at 
the Royal Technical Institute, Salford. 


to the cylinder, and be independent of the volume of the steam 


Variable £. Governors.— Governing by means of trip 
&o., as in Corliss engines and others of this class, are really included 
under this head, but I cannot, within the limits of this paper, 
describe them in detail, го I will take a few points in connection 
with automatic expansion shaft governors, and give a few examples. 

Governors of class control the engine by varying the travel of 
the valve, and also the angle of advance of the eccentric, and so the 
point in the stroke at which the steam is cut off. They are in most 
cases of a more massive design than those juat considered, owing to 
the fact that they bave to drive the valve or valves of tbe engine as 
part of the engine proper, and at the same time vary the travel, &c., 
to regulate ik gi a of steam required. Some of them are of a 
very complicated and cumbersome design, owing to the great amount 
of work they have to do in driving the valve, independent of the 
power required to effect а change in the gear. 

Most cf tbem chiefly consist of revolving weights controlled by 
springs, the acting force being the centrifugal force of these weights, 
which are coupled by links, &c , to the eccentric, and cause it to vary 
its position. 

In this type, as in all others, great care should be taken in the 
design of the mechanism, so as to reduce as much ss posable the 
friction due to the forces exerted in the governor itself. That means 
tbat the forces exerted by the weights should act as directly as is 
convenient to the arrangement upon the portion to be moved, ава 
not have to be transmitted through many joints, which often leads to 
enormously magnified forces upon the joint pins themeelves, causing 
unnecessary friction and great wear and tear, and from this comes the 
yarn that shaft governors are always getting out of order and giving 
trouble, while а throttle, which costs much less, will buzs away for 
реч without anything being done to it but clean 16 down now and 


As I have just mentioned, governors of this type are of necessity 
more massive, and therefore the centrifugal force of the weights, &0., 
becomes much greater; but this force should be kept as much as 
possible off the working joints, by arranging tbe springs in direct 
opposition to the centrifugal force. There are practical difficulties 
in the way of this in may cases, thoagh, as the springs must then act 
directly in a line through the centre of the shaft, and also it necessi- 
tates very long springs, but approximations to this can be made, 
which will materially help in this direction. This question of in- 
ternal friction of the governor is very important, and increase of 
red pins means larger pins, with the friction acting at a 


us. 

Again, beside the centrifugal force of the weights, acting as the 
moving force during a variation in speed, the weights by their own 
inertia tend to keep on at the same rate of speed for an instant. 
This inertia effect may be arranged to act with, or give, as it were, 
an initial force to the centrifagal force, or it may be arranged to act 
in opposition, making the governor more aluggish in responding to a 
change in velocity, which is not beneficial to good governing, so it is 
advisable to pivot the weights in such a way that it may help the 
centrifugal force. In коео in use, this inertia effect of 
the weights is simply absorbed by putting pressure upon the fulcrum 
pins, while in others it acts in direct opposition to give quick 

verning. 

With а sudden change of load, the inertia effect is sufficient to 
change the position of the weights, even against the centrifogal force, 
so when it acts in opposition to the centrifugal force, it has a most 
serious effect, depending u the suddenness of the change. 

I will now describe а few examples taken from actual practice. 

Fig.8 shows the governor used on the Westinghouse engine. To 


the wheel or drum is pivoted the eccentric at a. The eccentric 
swivels with this pin, the path described, being an arc struck from 
the centre of tbe pin, and is so arranged as to give & nearly constant 
lead from the in position to the mean. and then to de orease to no 
lead at the out position or the weights. These weights, w, are pivoted 
at B, and are contro.led by the tension springs, 8, and are connected 
to one another by the link, L, so that they will move with one another, 
and precisely the same amount. The movement of the weights, due 
t^ centrifugal force, is communicated to the eccentric by the link, c, 
which is connected at one end to the weight, w, and at the other to 
a lever, which is keyed to the pin, 4. The eccentric is also keyed to 
this pin, so as the weights move out, as the speed increases, the eccen- 
tric is caused to swivel nearer to the centre of the shaft. Tha whole 
of the governor gear ig encloscd in a drum filled with oil. This ig 


pm. 4. 
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purely a centrifugal governor, and, considering all that has to be 
e is to move the eccentric, it seems a round- about way of doing it. 
Fig. 9 shows a diagrammatic sketch of Moore's patent crankshaft 


Fia. 9. 


. Tothe shaft is fixed the tripod, A B c. From the pin, a, 
А swung the eccentric, в The weighte, w, are pivoted to the 
wheel, M, at F, the compression springs, в, controlling the position of 
the same being also attached to this wheel, which is left loose on the 
shaft, and is connected only to the fixed portion through the links, г, 
being fastened to the weights, w. Asthe weights fly out, due to centri- 
fogal force, the wheel, м, revolves with them, through а small angle 
on the shaft, and this motion is communicated to the eccentric by 
meansof the link at р, causing it to move nearer to the centre of the 
shaft snd reduce the travel of the valve. Oa further examinaticn, 
you will see that as the engine increases or decreases in speed, this 
wheel, loose on the shaft, tends to go on revolving at the same rate of 
speed, and due to its momentum helps the centrifugal weights to 
move either in or out as the case may be. In this arrangement you 
see both the centrifugal force and the momentum of the wheel rim 
act together to make achange in the valve gear, tending to make 
the governor prompt in action, and giving it more power to effect a 
change in position of the valve gear. This is a very ingenious 
arrangement, the only drawback being the fearful complication it 
leads to. 


Fig. 10 represents the Robinson's patent shaft governor, and it is 


of an entirely different construction to the last two examples. The 
ute am feature of this governor is the absence of working jointe, 
these being entirely dispensed witb, and flexible flat steel bars being 
substituted which take the place of the jointe, and serve the purpore 
of springs to control the weights as well. The governor proper con- 
sists of two weigbte, w, mounted on two bow-sbaped flat steel bars, 
8, rigidly fixed to the wheel at one end, a, and joined together at 
B by across piece. As the weights move out the two spring bars, 8, 
bow still more, and draw the loose end, B, towards the centre of the 
shaft. This cross piece is connected to the eccentric, F, by means of 
athin strip of steel, Е, the end remote from the eccentric being 
suitably guided, as shown at c. The eccentric is hung on two cther 
strips of steel at р, and has а straight line motion, the movement of 

the cross piece, B. being communicated to it by the strip x. 
As there is only one part in this governor that can give friction, 
U, at the slide c, it should not give much trouble, providing the 

Springs are gocd, and well fi*ted. 

E 11 is shown the Begtrup patent shaft governor, Messrs. 
Lindley & Oo., being the sole licensees for this country. 


The great aim in designing this governor has been simplicity, and it 
could not be much more so. As will be seen, the eccentric and 
weights are combined in one mass of metal, the whole being pivoted 
on a pin fixed in the wheel at P, and a spring connected to this mass 
at F, and to the wheel at B, constitutes the whole governor. There 
are two weights, w w;, each at the end of a bar, the weight, wi, 
being made slightly heavier than w to form the centrifugal weight of 


the govenor, and is controlled by the spring, s The eccentric is 
fastened to the bar at к. As the speed increases, the weight, wi, 
tends to fly out, and so turns the bar on the pin, P, and with it the 
eccentric, bringing it nearer to the centre of the shaft. You will also 
see that the inertia of both weights assists tbe centrifugal force to 
effect а change in position of the eccentric, so in this simple 
governor is containcd all that has been aimed at in designing some of 
the complicated mechanisms in use at the present day. 


ELECTRIC TRACTION SCHEME IN FRANCE. 


Tux Orleans Railway Company, of France, are extending their line 
in Paris as far as the Quai d'Orsay, a length of 3,700 m., of which 
3,100 are in tunnel, and some other form of traction than steam will 
be necessary from the station Austerlitz, which has hitherto been the 
terminus. The cbange of engine which will be necessary at this 
station need not occupy two minutes, and this time will be needed for 
the usual stop there, whicb cannot well occupy less than two minutes, 
because of the amount cf traffic to be dealt with. A few special 
trains may, perhaps, be run through with their ordinary engines 
without stoppage at Austerlitz, because they will not be eufficient to 
vitiate the air of the tunnel or station. The electric locomotive may 
remain indefinitely in the tunnel and new terminus, whereas if steam 
locomotives were allowed in they would have at once to run out 
after they had run in their train, and in this way the treffic would 
have been unnecessarily increased 58 per cent. 

Already the company were contemplating for general purposes a 
750 kw. electric station for lighting the stations of Austerlitz and 
Ivry, and it seemed feasible to combine in one station both light and 
power. We have already given an abstract of the report of the 
engineers sent to examine traction schemes in America. These 
gentlemen reported cf course most favourably, and L’Industrie 
Electrique states that the French Railway requires nothing which 
has not already been carried through on parallel lines in America, 
and that for the short distance involved the electrical traction will 
cost less than steam. 

The system chosen should be the continuous current at 500 or 600 
volts if the works can be placed near the line. But the station had 
to be placed 5 km. from the Quai d'Orsay, and high tension with 
transformers became more economical. 

Triphase current bas been chosen as applicable to all uses, and the 
company contemplate later its use in the workshops at Ivry. There 
are 150 full or empty trains per day, aleo lighting, drainage pumpe, 
aod a number of other mctors for lifte, capstans, and vehicles between 
the Quai and the fortifications, a distance of 6 km. This current will 
be produced at 5,500 volts 25 ~ per second bya plant installed in 
the goods depot at Ivry, near the Tolbiac, 5,300 m. from the Qaai. 
The primary circuit is not to be used without or with reduced tension 
except in case of a few regular duties as in certain pumps. The 
lccomotives and the lighting, which is chiefly by closed arcs, will be 
worked by continuous current obtained by transformation of the 
triphase. This continuous current will have a tension of 550, and 
will be generated in sub-staticns, one at Austerlitz and the other at 
the Qu The lightir g current is quite separate from the power cir- 
cuit. The sub-stations each contain a powerful accumulator normally 
on the power circuit, but capable of being thrown on the light circuit. 
The Ivry generator plant contains two generatorsof 1,000 kw. The 
buildings are to be at once constructed with а view to the installation 
of a third set. | 

The traction current is got by rotary converters, which receive at 
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550 volts, to which ít has been first transformed by fixed trans- 
formers. 

There are two rotaries of 250 kw. each, running at 500 revolutions, 
and they will be so coupled as to allow the batteries to furnish any 
necessary excess of power at sbort periods of heavy load. 

The lighting circuits are to be fed at 500 volts by six traneformers 
of 100 kw. rotary type, placed in pairs at the two sub-stations and 
the works at Ivry. They are to consist of a synchronous triphase 
5,500-volt motor coupled on the same spindle as a continuous current 
500-volt dynamo. The employment of these is to free the lighting 
circuit of any sudden changes which exist on the power circuit. The 
accumulators bave a capacity of 1,100 ampere-hours for one hours’ 
discharge. They will deal with fluctuations of traction, will regu- 
late the running cf tbe works, and in case of interruption of the 
primary current will keep the lighting going for several hours. The 
primary conductors are cables of three wires strongly insulated and 
armed, either buried or placed in masonry conduits. The secondary 
traction current will be served by a third rail placed on blocks of 
pars fined wood placed on the sleepers with а rail return. The third 
rail may be on either side or midway of the rails, and the lccomo- 
tives will have three rubbing blocks at each end, and also will be 
provided with means for taking current from above alsc, as the com- 
pany contemplates this system in places. | 

Eight locomotives are intended, each of 8-wheel type, with a 
motor on each axle, and in general form like the American machines 
at Hoboken, which themselves were derived from those at Balti- 
more. Each motor is geared to its axle by a simple gear as usual in 
tramway motors. | 

The normal power of a locomotive will be 500 kw., the weight 
about 40 tons, without surcharge, and 45 or 46 tons with this addition, 
а weight necessary to draw 250-ton trains, including the locomotive, 
from the Quai to Austerlitz in seven minutes, without stop, and to 
start a 350-ton train up a grade of 11 per cent. 

The lighting and small motors will absorb 1,720,000 kw.-hours 
annually. Traction is expected to require 1,420,000 when dealing 
with 150 trains per day. The seven minutes’ run is expected to 
require 27 watt-hours per ton km., absorbing 650 kw. at starting, and 
250 when running. The total ccst of the whole electrical installation 
is estimated at 3,058,000 francs (£122,320), and it is expected to be 
at work by tbe end of 1899. It appears from this that the French 
do not anticipate any difficulty in а double system of steam and elec- 
tricity ару more tban the Americans find such difficulty. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED BSPECIFICATIONS. 


NEW PATENTS.—1808. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, ѓо whom all inquiries 
should be addressed. 


26,738. “ Improvements in conduit inspection fittings for electrical 
wiring.” T. TAvLoR. Dated December 19th. 

26,787. “Improvements in electric fuses for use in blasting or 
other like purpoces." Н. G. Ticknurst and B. T. Moore. Dated 
December 19th. 

26,789. "Improvements in and relating to electrical incandesoence 
lamps.” V. I. Freny. (Allgemeine Elektricitüts Gesellschaft, 
Germany.) Dated December 19th. (Complete.) 

26,790. “Current conducting connection between electrical 
conductors.” V. I. Feny. (Allgemeine Elektricit its Gesellschaft, 
Germany.) Dated December 19th. (Complete.) 

26,806. “ Improvements in steam or electric after-steering gear for 
ships.” W. В. Тномрвок. Dated December 20th. 

26,807. “ Improvements in electric switches.“ F. L. MONKHOUSE. 
Dated December 20th 

26,858. “The oxidised-carbon electric power process.” B. H. 
Dunn. Dated December 20th. 

26,886. “Improved means for manufacturing metallic ribbon 
especially applicable for battery electrodes.” Tus Porous 
AOCUMULATOBR Company, LIMITED, and J. C. HownmLL. Dated 
December 20th. (Complete.) 

26,914. Improvements in dynamo-electric machines, electric 
motors, and the like.“ A. Оогглукт. Dated December 20th. 

26,930. “ An automatic telephone exchange and means relating 
thereto. E. Preismann. Dated December 20th. (Complete.) 

26,947. “А new process of treatment and method of working 
electric accumulators.” P. Gapor. Dated December 21st. 

26,948. Improvements in or relating to the brushes of dynamo 
electro-motors and the like.” J.P. HALL. Dated December 21st. 

26,984. “ An improved change-over switchboard and light indi- 
cator for use in connection with electric lights on board ship.” J. E. 
BPAGNOLXETTI, J. CROOKES, and J. LawRENCE. Dated December 21st. 

27,009. “Interchangeable electric display apparatus"  W. L. 
Wiss. (G. L. Mason, United States.) Dated December 21st. 


27,018. “An electro- chemical method of disintegrating rocks 
carrying minerals." O. H. Logan. Dated December 22nd. 

27.040. An improved electric bell" D. Reip. Dated December 
22nd. 


27,053. "Improved overhead electrical wire holder" F. For. 
Dated December 22nd. 

27,074. “Improvements in electrodes for arc lamps" W. E. 
Івізн. Dated December 22nd. (Complete.) 

27,097. "Improvements in arc lampe." H. R. Orrzsmwx. Dated 
December 23nd. (Complete) 

27,113. “ Ап improved process of the application of metals by 
electrolysis to or on the surface of earthenware either in the biscuit 
or glost state." G. W. LayBourm. Dated December 23rd. 

27,142. “Improvements in or relating to electrically-driven 
ventilating fans.“ W. A. Burns. Dated December 23rd. 

27,183. “A new material for electrical insulation." A. SMITH. 
Dated December 23rd. 

27,254. Improvements in electric arc lamps.” C. Woop. Dated 
December 24th. 

27,468. "Improvements in connection with alternate current arc 
lamps and lanterne.” W. M. MonpEex acd Н. Bzvis. Dated 
December 24th. 

27,269. "Improvements in and connected with apparatus for 
measuring electricity." H. G. KunxELMANN, О. E. Francois, and 
С. E. Lousrra. Dated December 24th. 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
JANUARY, 1899. 


Ws are informed by Messrs. W. P. Thompeon & Co., that about 90 
applications for electrical patents were filed in the month of 
January, 1885. Ont of these some were never completed, and of 
those that were only one has been allowed to run its full length of 
term, viz., 14 years,and being cf considerable interest, we give a short 
abstract below :— 


819. “Ап improved mode of making and breaking electric 
circuits.” V. WILLIS. Dated January 20th, 1885. Relates to apparatus 
for making and breaking contact, operated by a piston, key, or lever 
when required to actuate mechanism which in itself requires time to 
recover or rest iteelf after each impulse. The invention is described 
principally as applied to the keyboard of an organ. The apparatus 
is designed so that the circuit shall be made or broken at the com- 
mencement of each movement, and remain in the same condition 
until the movement ceases. In the figure, there isan organ key 
carrying at its end a bent spring terminating in a contact piece. The 
spring is in connection with a pin, which permanently into the 
mercury trough, extending the full length of the key is a 
sliding metal plate in connection, through the mercury cup, with the 
electro-magnets or other mechanism. The sliding plate is bent at 
each end to enter the recesses in the end of the key lever and in the 
permanent wooden structure; a pointed rod is held between the 
spring and the plate, its use being to retain the plate in any required 
position. The plate is provided with a contact plate of platinum 
and an insulating plate of ivory, against one or other of which the 
contact piece bears. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo. 322, High Holborn, W.O., and at Liverpool 
Manchester, and Birmingham, price, post. free, 9d. ($n stamps). 


1898. 
21,523. “Improvements in and connected with the suppl of 
electric and pneumatic to railway vehicles and the like. È. C. 


power 

SAYER. Dated November 13th, 1895. Relates to improvements in 
the supply of electric and pneumatio power to railway vehicles, the 
electric or pneumatic power being generated at fixed stations on the 
line of the way, whether standing, or during transit. The invention 
refers to specifications 11,498 of 1895, and 15,192 of 1894. When 
the motors are electric, and the air used for subsidiary purposes only, 
and the current is carried by more than one conduotor each side of 
the rail tube, the radials pick пр a part only, or the whole current by 
their projected length reaching only one or more, or all such con- 
ductors, and when their projection is so great as to prevent their 
passing between the rail teeth, the wheel teeth are produced as flanges, 
and the wheels are left in step tangentially by the tread of the wheels 
carrying teeth equally spaced between the valve pins, and 

with others formed in the rail, or on the inside of a pair of rail 
heads. 3 claims. 


1896. 


8,316. "Improvements in electric switches.” E. H. WRIGHT, 
J. J. Heckman, А. Н. Graves, С. О. CAMAHAN, and W. Н. CAMAHAM. 
Dated April 21st, 1896. The invention relates to improvements in 
electric switches, and more specifically to an improved multiple oon- 
tact switch especially adapted for simultaneously effecting а change 
of polarity or circuit in a plurality of conductors connected with or 
controlled by & switch. 7 claims. | 
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STEEL* FOR PERMANENT MAGNETS. 


AMONG recent contributions to our knowledge of ircn and 
steel, the most important is Madame Sklodowska Curie's 
account of her investigation of the properties of various 
kinds of steel, with & view to their use for making perma- 
nent magnets. This was published last January in the 
Bulletin de la Société d' Encouragement. pour Industrie 
Nationale, and in another column we begin an abstre ct of 
the paper with some of the more important tabulated resulta, 
Mme. Carie has experimented with some 47 different kinds 
of steel, including a series of ordinary carbon ttcels having 
different percentages of carbon, and a number of others 
containing special constituents —chromium, copper, nickel, 
manganese, tungsten, and molybdenum. She gives in her 
paper a complete chemical analysis of all the different steels 
employed, a table showing the temperatures of magnetic 
transformation in every cuse, a table of the usual magnetic 
properties, viz , the residual magnetisation and the ccercivity, 
tables of the results of experiments on long continued 
heating, of repeated blows, and of partial demagnetization, 
with much other information and comment. A mode of 
ageing a magnet after manufacture is described, which the 
authoress found to reduce the subscquent variations of in- 
tensity to very small amounts. We take this opportunity of 
complimenting Mme. Curie on her patient and systematic 
work. It does not appear that she has made any new 
departure, or any particular discovery, and her methcds аге 
such as most of us are familiar with; but her informaticn 
is more extensive, varied, and exact, than anything we have 
previously seen on this subject. It is probable that makers 
of instruments, in which permanent magnets are used, have 
discovered rules for treating magnets similar or equivalent 
to those proposed by Mme. Curie, bat they have not made 
them public property. 

The authoress dwells strongly on the identity between the 
temperature at which steel changes from the magnetic to the 
non-magnetic state, or vice versd, and that at which steel 
can be hardened by sudden chill. The fact is now well 
recognised that the point of recalescence is critical alike for 
the magnetic and mechanical transformation. She has 
studied the difference of the transformation point on rising 
and falling temperatures, but in none of her specimens did 
this difference approach the amount found by Dr. Hopkinson 
for certain nickel steels. | 

In the early part of her paper, Mme. Curie discusses care- 
fully the use and interpretation of the cyclio diagram, and 
points out the uncertainty of its meaning, if used as a guide 
to the quality of the material, when obtained from a bar or 
other open magnetic circuit. None of the reeults of testa on 
bars are given in diagrams, the residual intensity and coercivity 
being merely tabulated, and the figures of the intensities for 
bars of the same dimensions, which alone are cumparable, 
are put in the same column. In the case of steels tested 


as ringe, the cyclic diagrams are given as well as the numerical 
0 
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results. Now, although the cyclic disgram ef an open 
circuited magnet is not to be interpreted without reference 
to the exact form of the magnet, it is still, from one point 
of view, desirable to have it. In a cyclic diagram the point 
where the curve cuts the vertical or B axis represents the 
normal condition of the magnet after manufacture, and the 
properties of the finished magnet are represented by the 
character of the curve at that point. The change in the 
magnetisation due to a small reverse field will be determined 
by the slope of the curve at that point, and if the curve is 
nearly horizontal the steel will be magnetically very rigid. 
The measure of the magnetic rigidity is the intercept on the 
H axis of the tangent to the curve at its intersection with the 
B axis and not the intercept on the н axis of the curve itself. 
This latter intercept, the coercivity, has no necessary connec- 
tion with the magnetic rigidity in the ordinary magnetised 
condition, though these cyclic curves are so similar in form 
that the value of the coercivity is a fair indication of the 
rigidity, or, in other words, the two intercepts may 
be nearly proportional to one another for all steels. It is 
however, quite conceivable that a steel might be found 
having small coercivity and great rigidity, in which case the 
upper limb of the cyclic curve would be nearly horizontal on 
the B axis and drop sharply at a small distance to the left 
of it. In this case its coercivity would be a misleading 
. indication of the value of the steel. | 

.. The percentage difference between the magnetisation in a 
strong and a zero field might be a more useful criterion 
than the coercivity, and this quantity is calculated in some 
Reichsanstalt reports to which we refer later. The most 
complete information would be given by a small cyole in the 
immediate neighbourhood of the intersection of the B axis 
between points given by magnetising fields of, say, + 5 
and — 5. The increased stability of partially-demagnetised 
magnets should be indicated by this small cycle being very 


nearly horizontal in both limbs. We could wish that Mme. 


Curie had determined this small cycle for one of her finished 
and aged bars, and co demonstrated the nature of its extreme 
rigidity. | 
As a general result of her investigation, Mme. Curie finds 
three kinds of steel specially suitable for magnets. She con- 
firms the high character of the well-known Allevard steel, 
which contains *59 per cent. carbon and 5'5 per cent. 
tungsten, but finds that a steel containing 1*7 per cent. carbon 
and 4 per cent. molybdenum instead of tungsten possesses 
still higher qualities. This molybdenum steel which came 
from the firm of Chatillon et Commentry was not then in 
commercial use. None of the steels examined came from 
an English foundry, but we have lately seen a Reichsanstalt 
report on an English tungsten steel, that of Messrs. 
J. J. Saville & Co., to which we may refer here for com- 
parison. This steel has a coercivity 65, as compared with 
74 for Allevard steel, and 85 for molybdenum steel. The 
residual magnetisations of the different specimens are not 
comparable, as the forms of the magnetic circuits were 
different. | 
Besides these steels, which do not differ greatly from one 
another, Mme. Curie examined a steel called Boreas, made 
dy Boehler, of Styria, which has a high coercivity, 85. It has 
properties very different from the others, having a much lower 
residual intensity, and suggesta a possibility of still greater 
variations in magnetic properties with different chemical con- 


not for the overgrown schoolboy. 


stitution. It is evident from Mme. Curie’s paper that one of 
the most important points in the construction of magnets is 
a careful regulation of the hardening temperature, which 
should not exceed a certain moderate limit. This is some- 
what curious, since the steel in manufacture must have been 
exposed to much higher and less well regulated temperatures 
than Mme. Curie found afterwards to be injurious, 
and suggests that investigations on these steels 
should be carried out at a stage of manufacture earlier 
than that at which they reached her hands. It would 
seem, moreover, from the close connection that exists between 
the magnetic and mechanical changes that take place at the 
transformation point that a careful regulation of the harden- 
ing temperature should be as important for the mechanical 
as it is for the magnetic properties of steel. Thongh manu- 
facturers of springs and cutting tools, as well as metal- 
lurgical laboratories, employ refined modes of hardening and 
tempering steel, the ordinary practice of workshops is 
extremely rough and ready. One is commonly told that 
individual tool smiths possess great knowledge of and skill 
in manipulating their material, but in many shops every 
workman is expected to be able to make his own tools, 
particularly such small tools as drills and screw-drivers, and 
the results are often unsatisfactory and expensive. It would 
seem that a steel-hardening furnace with a thermo-oouple 
and galvanometer should be part of the equipment of every 
good mechanical workshop, and that the properties of steel 
and iron should form as essential a part of the technical 
training of a mechanic as a course of machine drawing or 
geometry. Burning a steel cutter that has cost £2 or £3 to 
machine, or making one waster in every three magnets 
hardened, would then be unpardonable. Nothing seems 
more certain than that if the English workman is shown, 
when young, better methods and more refined conceptions 
in mechanical practice, the standard of the workshops will 
rise. The technical education of the older apprentice and 
the young journeyman, not of the schoolboy, would be the 
salvation of the English workshops. No one more than 
the writer respects the English workman's love of good 
work for its own sake; no one more greatly deplores his 
ignorance, Every piece of accurate research providea à new 
text for a discourse on the necessity of technical education 


for the workman, and no outlay can be more remunerative ; 


only it must be for the workman who knows what work ia, 
Mechanical engineer- 
ing is as much the child of the singular properties of steel 
at its recalesoent point, its capacity for being hardened and 
tempered, as chemistry is of the properties of glass, and no 
subject is better worth the attention of mechanical engineers 
and of their employés. 


аиа 


AT the moment of writing the only 

The kin. word as to this explosion has been that in 
| the morning papers of Saturday, the day 
following the explosion. It is stated that quite recently the 
boiler was tested by hydraulic pressure to 200 Ibs. cold and 
100 lbs. hot. Apparently its working pressure was 100 lbe., 
80 that the cold test was to double the working preasure, and 
if this be ao we must heartily condemn the practice. There 
appears some evidence that the explosion took place 
at the very moderate pressure of 14 Iba. as shown by 
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the gange. Now this may or may not be the case. Steam 
gauges are not always accurate. It is possible that 
the safety valve was stuck down and inoperative, and that 
the gauge finger was 14 lbs. on “the second time round." 
This view may by some be held correct by reason of the 
terrific wreckage of the place. But even at 14 lbs. pressure 
a large boiler will be terribly destructive when it explodes. 
But at the time of writing it does certainly seem possible 
and probable that the excessive hydraulic test of 200 lbs. 
was such as to severely strain the boiler, and prepare it for 
giving way at even 14 lbs. pressure. We have often con- 
дешпей this coarse test. It is useless and dangerous as 
generally applied. Properly applied within reasonable 
limita, and! with an expert to note the movements of stayed 
surfaces at intervals as the pressure rises, the hydraulic test is 
a useful one. But it is the height of absurd folly to use this 
test as it often is used, and to the very great excess above 
working pressure. In New York a police van is:driven round 
with a test pump. Boilers are seized upon and pressed up to a 
given pressure, being severely strained and weakened by the 
process, and having failed to burst are given a certificate of 
safety. This is practically a certificate that the boiler has been 
strained, and may burst at half ita working pressure in con- 
sequence. The only use of the hydranlic test is to soothe 
the minds of ignorant owners and put them in a fool’s para- 
dise. We do not say that the Barking catastrophe has 

thus caused, but if the stated test has been applied, there is 
no reason against believing such to have been the case. 
Later evidence seems to point to there being. something 
wrong with the safety valve, one of the dead men having 
been actually on the boiler as though attending to the safety 
valve. Possibly further information will be forthcoming at 
the inquest or other inquiry. 


Trade and Industry reviews the fortunes 
of the Petersen-Macdonald water-tube 
boiler in a manner that should be taken 
into consideration by all intending investors in patente. 
Patented in 1893, it was not until 1895 that the first boiler 
was constructed, and, of course, favourably reported on by a 
number of engineers. Forthwith, with all its advantages, 
safety and economy, the patenta were, in 1896, deliberately 
sacrificed to а public company for the paltry sum of 
£170,000, and even this miserable pittance was reduced to 
£150,000, through some difficulty as to some of the foreign 
patents. A Newcastle firm undertook to make and exploit 
the boiler; but before two years had passed, unforeseen 
defecta developed under prolonged pressure, and the makers 
so far developed and improved the boiler, as to make it 
necessary to obtain further patents on the improvements, 
which seemed to constitute a practically new design alto- 
gether. Thus while the inventor (and his associates) received 
£150,000 for an invention which failed, and had to be re- 
invented, the public might just as well have engaged some 
competent engineer at, say, £500 a year, to design them a 
water-tube boiler, have patented it, and gone into the manu- 
facture of the same at an economy of about £149,000, as 
compared with the course they did actually take. The 
company now stand possessed of a boiler which is said to 
have made the voyage to Australia satisfactorily. It 
is now on its way home, and if stil satisfactory, 
“important developments” are expected. They are, 
in fact, where they ought to have been when the 
original patents were sold to them, ready to sell 
trustworthy boilers. Oar contemporary suggests that 
company promoters should observe more caution in taking 
up new and insufficiently tested inventions, and we quite 
agree with this. We do not say it has been the case in this 
particular instance, but we do say that in many instances 
promoters care nothing for the value of an invention or ita 


The Fortunes of a 
Water-Tube Boile 


mechanical fitness. They promote anything which they 
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can get certain engineers to put their names to. We have 
very little faith in any water-tube boiler patents, for ару 
reasonably experienced engineer with backiug of capital 
could desigh a water-tube boiler as good as most which are 
successfully in use, and if there are any investors anxious to 
invest in water-tube boilers, we could put them in the way 
of doing so at very much less than 4 150, 000, aud they could 
have their own works, with best modern machinery, and not 
require to have their boiler made for them on royalty. Bat 
they must not pay our expert £150,000. He will be satistied 
with a tenth this amount. 


A New Phase Indicator.— L' Electricien, in the issue of 
November 26th, gives an account of a phasemeter designed 
by Dr. Th. Bruger, of the firm of Hartmaun & Braun, which 
is intended to indicate directly on a scale the phase difference 
between an alternating cironit and the E. M. F. of the supply 
mains. The principle of the action of the instrament is as 
follows:—A rectangular coil carrying an alternating current 

laced in an alternating magnetic field is pivoted about an axis 


-in its own plane and perpendicular to the field. This coil 
experiences a torque about the axis proportional to the cosine - 


of the angle between its plane and the field, and also to the 
cosine of the difference between its phase and that of the 
field. Two such coils, similar to one another, are fixed 
together on the same axis, with their planes at right angles, 
the combination being free to revolve without any mechanical 
control. They carry equal alternating currents, differing in 
pans by a right angle. One of these currents is derived 

irectly from the alternating supply mains, and the other, in 
quadrature with it, is obtained by a device which we shall 
describe presently. If the angle between one coil and the 
field is a, and the difference of ite phase from that of the 
field be 9, the torque acting on the coil may be represented 
by an expression, A cos а ооз ф.. The torque on the other 
coil, fixed on the same axis at right angles to the first will 
bo a ( „) oo (p + 2кө, — Anin ain gact 
ing in the opposite direction. It is not difficult to see that the 
whole system will turn about its axis to a position in which 


the two torques balance, $e, when а = ф + = * A 


pointer attached to the moving system will then indicate on 
a scale divided from a suitable zero the value of ¢ both in 
magnitude and direction; is., the difference in phase between 
the field and the E.M.F. impressed on the moving coils. The 
field is produced by coils carrying the main current, the 
difference of whose phase from that of the E.M.F. 
of the supply mains is required. To obtain a 
current in quadrature with its E.M.F., the primary 
of a small induction coil is placed in series with a 
non-inductive resistance across the supply mains, and the 
secondary of the transformer in parallel with the same resist- 
ance, the terminals of the secondary being connected to those 
of the resistance. It may be seen that the constants at our 
disposal in this arrangement can be calculated to give a dis- 
placement of the phase of the current in the resistance by а 
right angle from that of the mains. When this is nearly 
done, & final adjustment can be readily made by altering the 
resistance of the secondary circuit of the transformer with a 
rheostat. The mode of obtaining a current in quadrature with 
the E. M. F. used by M. Bruger is somewhat more compli- 
cated than this, and employs two transformers, but it is 
essentially similar. This solution of the problem of con- 
structing a direct reading phase indicator is certainly in- 
genious, but 16 depends wholly on an assumption that all the 
actions are sinusoidal. Even if this were true of the E.M.F. 
of the supply mains, it will be generally true neither of the . 
supply current taken from them, which is being examined, 
nor of the small current in quadrature obtained by means of 
two transformers. Nor can we assign any exact meaning to 
the expression “ phase difference” in the case of two alter- 
nating currents, one or both of which has several sinusoidal 
components. In practice, the cosine of the phase difference is 
replaced by the power factor. If these criticisms be met, 
and it is quite possible they may, by a practical success in 
giving the power factor, the instrument should be very 
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SIPHON RECORDER SIGNALS. . 


Br J. RYMER-JONES. 


Tue writer bas taken advantage of the opportunity which 
a long artificial cable affords, to make a series of experiments 


7 ise 8. 
ИЯ p sii ММ 


3. 


Й х 


having low insulation resistance, and also of one or more 
* leaks ” on the cable. 
As little has hitherto been published on the subject, the 


information which the illustrated experiments convey may 


be of value to some who have not had a very extended ex- 


‘perience of the Recorder when working under widely different 


conditions, or facilities for making experiments for them- 


„ 


SLIPS 1 TO 8. 


showing the characteristic features of Recorder signals under 
varying conditions as to the capacity of the signalling con- 
densers at the sending and receiving ends, speed of trans- 
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SLIPS 9 To 24. 
mission, and battery power; and to ascertain the effect on 


signals of different shunts for the Recorder coil, of high 
resistance shunts on the signalling condensers, of condensers 
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SLIPS 25 TO 42. 


selves on cables differing considerably in length; and by 
affording a clearer insight into a rather complex subject may 
Berve аз а guide to the best conditions for working. 
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The signal “ understand ” and figures 5 and 0 have been 
selected for comparison under all conditions of working, and 
to economize space the number and length of illustrations 
are limited to these three signals. When referring to them, 
the expression rise or fall is intended to signify respectively 
that a succession of similar elements become more ard more 
ы from, or approach nearer and nearer to, the zero 
ine. 

The following abbreviations are employed :— 


с refers to the longer cable having а C н = 5,296", and 
capacity = 677 mfds. 


c refers to the shorter cable having a c R = 2,648", and 
capacity = 339 mfds. 

8C = sending condenser; RC = receiving condenrer; 
w.p.m. = words per minute; s = shunt. 

An automatic transmitter has been employed, the lower 
speed at which the perforated tape travels being regulated 
to 16 w.p.m., and the higher speed to 25 w.p.m. 

The speed of the Recorder slip has been kept as uniform 
as possible for bolh speeds of signalling to avoid any modifi- 
cation in the shape of signale, which the slip travelling at 
different rates would introduce. The same shunt resistance 
on the Recorder coil has been used when practicable for 
experiments at the same speed, with both the higher and 
lower battery power, во that signals may be as comparable 
as possible. The siphon recorder employed is one of the 
rmanent magnet recorders with the siphon attached 

t to the coil and vibrated by a Dickenson's vibrator, a 
more sensitive instrument not being at the time available. 


No SranNaLLING CONDENSERS AT EITHER END or THE CABLE 
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These signals rise from the zero line and with the 
exception of slip 8, for the shorter cable c, have little or no 
definition between consecutive elements. In the case of the 
longer cable, o, there is practically no definition at all owing 
to the great retardation of signals which are received in the 
form of smooth waves. Increasing the battery, or reducing 
the speed, only increases the size of signals without 
appreciably altering their specific character. 


A very important advantage of a condenser at the sending 
or receiving end is, of course, that only sudden changes in 
the earth current affect signals. Without a condenser the 
siphon is sometimes deflected permanently off the slip by 
earth currents, and has to be brought back by torsion or 
some other retracting force. 

Condensers also produce a marked curbing effect, i. e., 


signals are much more defined than when no condenser is 


used. When placed at both ends of the cable the carbing 
effect is much greater still. It makes no difference whether 
the condenser be at the sending or receiving end, or whether 
the cable be long or short. | 

Speaking generally— with a condenser at only one end, 
signals do not show the unsatisfactory rise observed in the 
case of a long cable when no condensers are used; nor on 
the other hand is the fall so marked as when condensers are 
at both ends of a cable of only moderate length. 

More battery is required with than without a condenser to 
produce a given amplitude of signal, bat less than when a 
condenser is used at both ends. 
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With a condenser at only one end of the longer cable c, 
doubling the battery cella gives larger signals and better 
definition than increasing s О [or R c] from 50 to 100 mfds. 
(slips 43, 44). Also, when sc [or R c] is increased from 
50 to 100 mfds., and the shunt adjusted to give the same 
size of signal, the 50 mfds. give better definition than 100 
mfds. (43, 46). Slips 43, 48 show, moreover, that with the 
same shunt, 50 mfds. and 30 cells give larger and better 
defined signals than 100 mfds. and 15 cells, or even 18 cells 


SIGNALLING CONDENSEBS AT ONLY ONE END. 
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(slip 49). In order, therefore, to improve definition, it 
appears better to increase the shunt or battery [provided, 
of course, that the D R of the cable permits], rather than 
the condenser capacity beyond (say) 50 mfds. 


16 w.p.m. 
Cable. Slip. | Cells. Rec'r s 8c RC 
0 | 43 30 | 200 50 0 
ws p 4 15 | „ | 10 0 
i 43 30 200 50 0 
T 46 n 100 100 0 
| 4 
» 43 30 200 50 0 
,» | 48 $ 15 ” 100 0 
[Y] 49 | 18 99 99 0 


With the shorter cable c, there is a fall towards the zero 
line at both 16 and 25 w.p.m. for the last four elements of 
5 and 0, which is more noticeable with the larger deflections. 
The character of the first two consecutive signals is altered 
when the speed is increased from 16 to 25 w. p. m., there 
being a slight rise in the case of the smaller signals at the 
higher speed, whereas in the larger signals at the lower 
speed this is not nearly so apparent. 

There is a marked rise noticeable at 25 w.p.m. for figures 
5 and 0 received through the longer cable. At 16 w. p. m., 
however, only the first two elements rise, while the succeeding 
ones аге in пену a straight line, showing only a slight 
tendency to rise. It will be seen, therefore, that for these 
signals increasing speed tends to increase their wavy character 
and the increased rise to reduce definition. Reducing the 
battery gives smaller signals, but their character remains 


much the same, 
(To be continued.) 


RECENT LEGISLATION IN RELATION TO 
THE SUPPLY OF ELECTRICITY FOR 
LIGHT AND POWER. 


By FRANK BALFOUR BROWNE, of the Middle Temple, 
Barrister-at-Law. 


(Concluded from page 4.) 


Охе or two of the developments in relation to legislation 
during the last session of Parliament are worth looking at in 
this connection. One of the moet interesting was the pro- 
posal of the General Power Distributing Company to incor- 
porate itself under Act of Parliament, to erect a generating 
station at Worksop, and to obtain powers to supply electricity 
in a large district defined by & circle with a 26 mile radius 
from the generating station at Worksop. Within this area of 
supply there were certain great towns which had already 
obtained authority from Parliament to supply electricity 
within their own municipal boundaries, and these towns 
opposed the Bill on the ground that if it were passed into 
law it would enable a company to enter into competition 
with the local authorities—would enable a company possibly 
by “cutting rates to force the corporation to conclusions 
and so secure the purchase of the company’s undertaking. 
A gocd deal of the argument for and against the Bill turned 
upon the obscure language of Section 1 of the Electric 
Lighting Act, 1888. That section is to the effect that 
“notwithstanding anything in the Electric Lighting Act, 
1882, no provisional order authorising the supply of elec- 
tricity by any undertakers within the district of any local 
uuthority shall be granted by the Board of Trade except 
with the consent of such local authority unless the Board of 
Trade, in any case in which the consent of such local 
authority is refused, are of opinion that having regard to all 
the circumstances of the case such consent ought to be dis- 
pensed with, and in such case they shall make a special 
report, stating the grounds upon which they have dispensed 
with such consent. The grant of authority to any under- 


takers to supply electricity within any area, whether granted 
by license or by means of Муен жа order, shall not in any 
way binder or restrict the granting of a license or pro- 
visional order to the local authority, or to any other company 
or person within the same area." 

The earlier part of this section was relied on by the oppo- 
nents of the Bill They said in effect that the local 
authorities were meant to be masters of the situation. They 
could withhold their consent, and in that event it was only 
under special circumstances on a special report, that their 
refusal could be got over. The later words of the section 
were relied on by the promoters. Nothing, they said, was to 
prevent another license or provisional order being granted 
when one had already been granted; that was meant to 
en e competition. We are pre to compete. If 
Sheffield and Nottingham can supply more cheaply than we 
can, then we will do no harm to them; if we can supply more 
стару than they can, from having а more constant load, во 
much the better for the consumers. 

It was upon grounds like these, although we have given 
them in the most meagre epitome, that the case was fought 
out, and in the result the Committee of the House of Lords, 
presided over by Lord Northbrooke, to whom the Bill was 
first referred, declared that it might proceed. 

It is evident, even from this abbreviated statement, that 
the Bill raises some of the most important questions which 
could be raised in connection with municipal government, 
and the provision of such matters as light and power by 
private enterprise. We refrain from touching upon these 
matters, ав we understand that the Bill bas, in the ensuing 
session (1899), still to be fought out before a committee of 
the House of Commons. It is obvious, however, that if the 
Bill passes, it will introduce the possibility of competition in 
relation to the supply of electricity. 

Now competition has been tried in relation to gas, and in 
relation to water supply, and, after trial and failure, has been 
abandoned. But there is another curious feature to be noted 
in connection with this Bill. In the past, competitive com- 
panies have always come to an understanding апа combined. 
Competition between statutory companies and local autho- 
rities in relation to water (Public Health Act, 1875, Section 
52) is forbidden while the water company is doing its duty, 
and а similar protection is given to statutory gas companies 
under Section 161. It is true the Act does not recognise the 
rights of non-statutory companies to protection against the 
competition of local authorities either in relation to gas or 
water, but no local authority could raise the capital necessary 
to enable it to compete with an existing, although non- 
statutory company, without the consent of the Local Govern- 
ment Board, and that Board, rightly, we think, has always 
refused its sanction, unless the existing company's under- 
taking was purchased by the local authority asking leave to 
become the purveyor of gas and water. Now this Bill ie, as 
counsel called it, & new departure. It Topo to allow com- 
petition between local authorities and companies, and that 
whether the local authorities are in default or not. This 
seems a step backward instead of forward, but, as the matter 
ie, in a sense, sub judice, we do not propose to say more 
about it in this place. 

There was a very similar question raised in relation to a 
provisional order in the last seesion of Parliament, although 
the question was raised from quite another point of view. 
The Metropolitan Electric Supply Company had, with the 
consent of the Vestry of Marylebone, obtained a provisional 
order empowering them to supply that district with elec- 
tricity. At the time the order had been applied for, there 
had been ап important inquiry by Major Marindin (for the 
Board of Trade) as to what should be the extent and nature 
of the area to be granted, and, further, as to whether con- 
current powers should or should not be granted to two or 
more companies within the eame area. This inquiry, which 
was an exhaustive one, was held soon after the passing of the 
Electric Lizhting Act, 1888. In his report, Major Marindin 
allotted cert uin areas to certain companies, and in one 
said: “ The only districts applied for in which I have decided 
not to recommend the granting of orders as amended are the 
parishes of St. Pancras and Paddington, where the local 
authorities should, I think, be granted time to decide defi- 
nitely whether or not to carry out the lighting of these 

ishes under the powers of a provisional order; and the 
ity, which, although not exempted from the operation of 
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the Electric Lighting Acta, is in a somewhat different posi- 
tion from other parts of the metropolis." 

Under these circumstances, the Metropolitan Electric 
Supply Company said with some force: “In Paddington 
Major Marindin refused to grant us an order at that date, 
because the Marr there had not made up their minds 
whether they would supply or not. In Marylebone, on the 
other hand, we got our order because the Vestry of that 
parish had made up their minds not to supply. "We are in 
the parish with the consent, in a sense, by the invitation of 
the local authority." 

Before going on with the narration of what took place in 
Parliament last genr, it is worth while to make one other 
quotation from Major Marindin’s report. Under the head 
of “ competition,” he says: — (5) That in the abstract, com- 
petition is desirable as tending to keep down the price and 
to cause the manufacture and supply of electricity to be 
carried on with all the attention an energy which it is 
possible to devote to it. The competition with gas, which 
at present, at any rate, and probably for many years to 
come, will а to а totally different class of customers, 
will not be nearly so effective, while the potential competi- 
tion from the power of calling in & new company in an area 
badly served is not likely to be called into play until the bad 
service has passed through many degrees and has reached a 
very low ebb indeed. The question how many companies 
should be granted concurrent powers in one area requires 
more consideration. In cases where the local authority 
objects to the entrance of any company, and it is decided to 
override the objection, I think that one company only should 
be wera. In cases where two or more companies 
have obtained the assent of the local authority, the following 
facta must not be lost sight of:—1st. That the laying of the 
mains of several companies up one street means so much 
dead capital, and, moreover, the иен of а certain amount 
of useless material which the local authority would have to 
pay for, if it should decide to 9 the undertakings after 
the lapse of 42 2nd. That, no matter what regula- 
tions or stipulations may be made as to laying of mains, the 
interference with the streets and the consequent inconvenience 
to the public must be in a certain degree proportionate to 
the number of companies having power over these streets.” 

„For these reasons," the report goes on, I am of opinion 
that, for the present, powers should not be given to more 
than two companies over the same area, and inasmuch as the 
companies supplying under the alternating current and trans- 
former system cannot supply electric energy capable of use 
for motors, that both these companies should not Ъз those 
using this system.“ 

No one can doubt that this was a most important report 
after a very full inquiry, bat it has been variously inter- 
preted, by one set of persons as a report in favour of com- 

ition, and by another set of persons as against competition. 

he criticisms have probably been dictated rather by the 
argument which was sought to be advanced than by 
sober rules of construction. To us it seems that the deliver- 
ance faces both ways. Major Marindin begins by pointing 
out that, in the abstract, competition is desirable as tending 
to produce moderate prices and efficient management. But 
he forgot that as to the securing of moderate prices, the 
public are not dependent on the rather crude method of com- 
petition, but that there is to be a septennial revision of the 
charges of companies in the interests of the public. After 
that general statement, however, all his arguments are 
against competition, and when he comes to his recommenda- 
tion that two companies shoald be allowed to supply in one 
area, he is not recommending competition, for he says that 
they should be companies supplying what are practic- 
ally different commodities—that is, electricity in the one 
case for light and in the other for power. We can under- 
stand such a recommendation, but we could not under- 
stand anyone who has looked into the history of competition 
in other directions in the past recommending competition 
as a means of regulating electric lighting companies. 
The Legislature has always been willing to leave the regula- 
tion of monopoly enterprises to competition; it saved the 
Legislature the trouble of regulating them by statute. Com- 
petition means that two or more companies will regulate one 
another in the interests of the public. Bat, as was pointed 
out, where combination is possible, competition cannot last. 
Companies may foolishly begin to cut each other’s throats or 


rates, which may for a time be an advantage to the public; 
but the companies would goon be wound up if they went on 
doing it. Competition was relied on in the case of railwaya, 
and for a time the companies competed actively; bnt in the 
end they always combined, and then recouped themselves out 
of the pockets of the public. There is one ngtable instance 
of combination of old rivals before Parliament this year, 
and the amalgamation of the South-Eastern and London, 
Chatham and Dover Railway Companies will be advocated 
as a measure which is in the interests of the trading and 
travelling public. But Parliament has despaired of com- 
petition making railways ** philanthropists,” and has passed 
many Acts for their regulation. Competition has not suc- 
ceeded any better in the case of gas undertakings. It was 
encouraged by Parliament, but it failed to effect its purpose. 
The companies in London and Edinburgh and elsewhere, 
without the leave of Parliament, divided the competitive 
areas into non-competitive districts, and in the end Parlia- 
ment had to sanction this “illegality,” when it became 
convinced that the “districting " was really in the interests 
of the public.” 

Now we return to the Marylebone Electric Lighting Pro- 
visional Order, 1898. The order proposed to allow the 
Vestry to supply electricity in the parish in which, as we 
have seen, the Metropolitan Electric Supply Company had, 
with the consent and encouragement of the Vestry, been 
supplying since the year 1889. 

In the same session the Bermondsey Vestry also obtained 
a provisional order from the Board of Trade, although the 
London Electric Sapply Company were, in fact, supplying 
electricity within the parish. These provisional orders raised 
the question of whether there was or was not to be competi- 
tion in the supply of electricity; and so important was the 
principle felt to be, that tne expediency of allowing the 
orders to be referred to a Select Committee was discussed in 
the House of Commons, and the motion for the second read- 
ing was only carried by 198 votes to 114.[ Under these 
circumstances, the Bill for confirming the orders came before 
а committee presided over by Sir A. F. Godson on July 12th 
last (1898), and the whole matter was very fully discussed. 
Of course, the promoters relied upon Section 2 of the Act of 
1888, to which we have already referred ; the opponents relied 
upon the general arguments against competition; to the fact 
that the Metropolitan Electric Supply Company was in the 

arish with the consent of, and under agreement witb, the 
Мыш, who now sought to compete and ruin them; that 
they had done their duty well by the public; and that it 
would be а monstrous thing to allow competition between 
the rating authority and a company. It was argued, too, 
that although the Pablic Health Act, by Sections 52 and 161 
allowed the local authority to establish water works and gas 
works in the district of a non-statutory company in words 

uite as strong as those relied on in Section 1 of the Electric 
Lighting Act, 1888, yet the Local Government Board had 
never sanctioned a loan in the hands of a local authority to 
carry on such competition, but always insisted upon the com- 
pany’s undertaking being purchased before the local authority 
was allowed to supply. Indeed, the argument was carried 
farther, and it was said that the Board of Trade, in 
allowing these orders to come before a Committee of Parlia- 
ment, although they expressed no opinion on the merits, 
were guilty of a new departure, and two important cases were 
referred to to show that their practice was not to encourage 
competition, but to make local authorities purchase the exist- 
ing works before they empowered them to supply electricity. 
We can only quote these cases from the speech of counsel. 
“This, sir,” he said, “is the first time, so far as I ever 
heard, of competition with a local authority being allowed. 
Let me tell уоп what the Board of Trade has done—this 
same Board of Trade that sends this order to you. In 1896 
there was a company supplying Bath under a seven years’ 
license. I dare say you know that under the license system 
the company got no rights whatever; it only got leave to 
supply electricity for a certain number of years—for seven 
years—and this company’s seven years were almost out— 


* The same is true with regard to the London water companies. 
In 1852 competition in various districts seems to have been relied on. 
Asa fact, although the areas of supply of various companies over- 
lap, there is no effective competition between the water companies 


to-day. 
t * Hansard,” June 14th, 1898, pp. 183—207. 
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nearly done—the license gone. The local authority 
applied for & provisional order, and so did the company. 
The Board of Trade inserted in the provisional order of 
the Bath Corporation a clause making them purchase the 
works of the company that was moribond or almost dead. 
That was Bath, 1896. But & more extraordinary thing is 
this: Here is Leamington, in this very year. The com- 
pany had no power at all; it was supplying merely by its 
own sweet will, and I воррэғе it had got leave from some- 
body to lay down or hang up its wires. Competitive orders 
were applied for by Leamington and by the company. The 
Board of Trade refused the corporation order without a 
purchase clause, and ultimately, because a purchase clause 
could not Ъз agreed upon, it rejected the Leamington cor- 
poration order altogether." * Jn the erd, the result was 
that the Committee decided thus:—'*In the Marylebone 
case we find the provisional order should not be confirmed. 
In the Bermondsey case we suggest that the order should be 
withdrawn, as the point raised is not, in our opinion, as pre- 
gented to us, ripe for discussion. We are of opinion that 
that local authority should consider the question in the 
light of purchase. We think that if by original order or by 
purchase, any local authority becomes the sole power for 
electric lighting in its district, it should not be interfered 
with by competition through the granting of a provisional 
order to any company in euch district.” f 

With regard to the Bermondsey order, further discussion 
took place on a subsequent occasion. The Vestry brought 
up what they called a suspensory clause, preventing them 
from supplying electricity until they had purchased the 
mains of the company. That proposal was opposed by the 
company, who raid it was turning an order from a com- 
peting order into an order for compulsory purchase of their 
mains, and in the end the Committee’s decision was to the 
following effect:—* We had hoped that some friendly 
arrangement might have been made which would have been 
advantageous to both parties. That not being the care, we 
have only one duty to do, and that to give our decision upon 
the question of the confirmation of the order, and the order 
is confirmed.” t 

It is a little difficult from these proceedings to predict 
what will be the legislation in the future in relation to the 
important question of competition in the supply of elec- 
tricity. The Committee rejected the order which would 
have allowed competition in Marylebone, and expressed a 
view against permitting competition by а company with а 
local authority; bnt the same committee, after trying to 
bring about an arrangement between the company and the 
local authority, and failing, passes the order permitting 
competition in Bermondsey. The resson of the rejection of 
the one, and the confirmation of the other, seems to have 
been that in the one case the company attacked was proved 
to have been doing its duty, and that in the other case, the 
company had failed in that regard. If that was the ground 
of the decision it is intelligible, but even when a company 
has failed in its daty it isa question whether the first 
euggestion of the committee was not the wisest and best, 
namely, that the local authority should “consider the 
question in the light of purchase.” We cannot but think 
that a defaulting company should not be allowed to mono- 
polise a district to the prejudice of the public, but at the 
eame time the local authority seeking to apply and ex- 
propriate а company ought to do во only on the condition 
that it pays the company full compensation. In the Ber- 
mondsey case the company resisted that proposal and fared 
worse than it would otherwise have done. 

It is more than prob: ble that similar questions may arise 
in the coming session of Parliament, and we bave thought 
that the collection of these notes on the matter might be of 
some use to those who have to deal with this most important 
question in relation to private Bill legislation. 


Wireless Telegraphy.—The Dover Standard states that 
the Wireless Telegraph Company are making experiments 
between the South Foreland Lighthouse and the East 
Gocdwin lightship, a distance of 10 miler. 


* B e /'roccediugs, July 14th, 1893. 
T See Z'roceclings, July 15th, 1898. 
i Proceedings of July 21st, 1898. 


THE MAGNETIC PROPERTIES OF 
TEMPERED STEELS. 


Muk. SKLopowska CURIE published last January in the 
Bulletin de la Societé d'Encourogement pour v Industrie 
Nationale, a long account of her numerous systematic experi- 
ments on the magnetis properties of tempered steels, of 
which the following article is a highly condensed translation. 
Some of the tables of Mme. Curie’s results are, however, trans- 
lated in exfenso, condensation in these cases being neither 
possible nor desirable. She examined a large number of 
steels of differert compositions and from different foundries, 
and the account of her resulta is prefaced by a careful state- 
ment of the usual accepted nomenclature and notation, and 
of the experimental methods employed. 

Objects of the Laperiments.— The specimens were examined 
in the form of rings and of bars, and in each case the 
principal magnetic quantities determined were the intensity 
of the residual magnetisation after extinguishing a saturating 
field, and the coercive force, i e., the reverte field required to 
extinguish all magnetication, these two quantities being the 
most important in the construction of permanent magnets, 
The chemical composition ard the recalescent point or trans- 
formation temperature of each steel were also ascertained. 

In the case of a closed ring uniformly magnetised, the ex- 
perimental results are referred to а diagram (fig. 1) of the 


usual form, where + Н, A, — н, D represent the maximum 
values of the magn«tisation attained, o h the value of the 

residual magnetisation, denoted throughout the paper by 1’, 
and o c is the coercive force or coercivity, the reverse field 
required to completely demagnetise the ring. This quantity 
is always denoted by н. In the саве of an uniform closed 
ring uniformly magneticed all round, the lines of magnetic 
flax are closed in the metal itself, and no part is subject toa 
demagnetising force due to free poles. The diagram applies 
equally to all parts of the ring. 

In the case of a bar, the magnetising force will not be 
identical throughout, and the demagnetising action of the 
free poles will be neither uniformly distributed nor negli- 
gible. Such a diagram as fig. 1 can only refer properly to 
one point of the bar, or at least to one section. In Mme. 
Carie’s paper the symbols refer always to the median section 
of the bar. Moreover, at each stage of the magnetising 
cycle the free poles at the ends of the bar produce a demag- 
netising field proportional to the intensity of the bar’s 
magnetisation, which may be taken to be similarly dis- 
tributed for all degrees of intensity, and proportional to 
the intensity of the central section. 

Thus the external magnetising force required to produce a 
magnetisation, L Kk, is О м, in the case of а bar instead of 
от, in the case of a ring, the excess, 1, M, being required 
to balance the demagnetising field of the free poles. The 
excess, L м, is proportional to K L, and the line к M makes 
the same angle with the axis at whatever point of the limb, 
A BC, K is situated. So when the external magnetising force 
is extinguished the residual magnetisation is repregented by 
Е F, where o F is parallel to м k, and o E is the demagnetising 
field of the free poles. The value of the coercive force, О c, 
is not affected, and this corresponds with the experimental 
results obtained in which the coercive force for any specimen 
of steel was found to be the same for a bar and a ring, while 
the residual magnetisation of the ring, represented by ов, 
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was always greater than that of the bir, represented by E r, 
and the difference decreases as the length of the bar is 
increased, until with long bara no difference is obzerved. 
Method of Procedure with Straight Bars.—In dealing with 
straight bars three quantities were determined : (л) the mag- 
netic moment of the bar giving the mean intensity of 
magnetization ; (b) the flow of induction across the central 
section ; (c) the coercive fi-ld. (a) was determined by com- 
paring the action of the bar on a magnetometer with that of 
a solenoid of determined dimensions carrying a known 
current ; (b) was measured by suddenly withdrawing a small 
exploring coil placed round the middle of the bar, and con- 
nected in series with a ballistic galvanometer. The galvano- 
meter was calibrated at the same time by the throw from 
another coil withdrawn from a solenoid of known size 
carrying a known current. In practice this rather cumbrous 
method was only used to determine the constants of certain 
bars used for reference, which were afterwards conveniently 
used for comparison with those on which the experiments 
were being made. (с) was measured by means of a small 
exploring coil shown in fig. 5, which could be rapidly slipped 
on and off the bar while in the magnetising solenoid. In 
calculating the intensity of magnetisation from the flux 


Fias. 2, 3, 4 AND 5. 


through the central section, the flux due to the field of the 
free poles has to be considered, and for this purpose the flux 
due to the free poles through the coil a is considered to be 
same in the positions of fige. 2 and 3. If в be the flux per 
unit of area through the coil a in fig. 2, measured on the 
ballistic galvanometer by slipping it off quickly and carrying 
it away, and в’ the flax in the opposite direction through the 
coil in fig. 3, we have for the intensity of magnetisation of 
the bar4z 1 = в + в. Fig. 4 is a view of the solenoid 
and exploring coil used to calibrate the ballistic galvanc- 
meter. 

Method of Procedure with Rings. — When examining the 
materials in the form of closed rings, these were made in 
two halves which could be separated, and allowed an explor- 
ing coil to be slipped out. Figs. 6, 7, 8, show this arrange- 
ment clearly. The half rings, a d, а d', the abutting 
surfaces of which are carefully surfaced and polished, are 
packed with sand into remi-circular magnetising solenoids, 
of which the turns are ehown in section by the same circles. 
An exploring coil, b 0”, is arranged ко that it can be readily 
slipped out when the two halves of the ring are separated. 
The advantages and disadvantages of this arrangement are 
clear. The convenience of having a closed circuit to mag- 
netise, is combined with the convenience of an open circuit 
for examination by an exploring coil. Oa the other hand, 
free polarity near the joints introduces some error into 
caleulations made on the assumption that the magnetic 
circuit is closed. Each new observation after breaking the 
circuit must be made in the course of а fresh magnetieing 
cycle, and the residual magnetisation, especially in the case 
of soft steels, is reduced by the reverse field of the free poles. 
In deducing the magnetisation, 1, of the ring from an 
observation of the flux, 9, through the coil, 5 %, the flux, 9’, 
due to the magnetising solenoid, must be determined by a 
separate experiment and subt:acted. Then we have 


4 1 13 2 ф 9’, 
where s is the sectional area of the steel. 
Mode of Heating the Bars.— At first the steel bars were 


heated by a gas furnace in a mixed bath of the fused 
chlorides of potash and soda, but afterwards by an electrical 
furnace similar to that used by M. Charpy. The bar was 
placed in a porcelain tube heated by a spiral of platinum 
wire carrying a current, and to save the loss of heat by 
radiation the tube was packed with calcined magnesia into a 
much larger earthenware vessel. The heating process was 
particularly interesting. The bar was magnetised by the 
heating current, and a small compass needle at the side of 
the furnace opposite one of the poles was deflected by the 
magnetization of the bar to a direction perpendicular to the 
earth’s field. The magnetising solenoid had nearly no action 


on the compass. At high temperatures steel is not magnetic, 
and the compass needle points in the magnetic meridian. 
While the magnetic transformation is taking place, one can 
observe the needle changing its direction, and determine the 
t:mperature at which this occurs. This Temperature is 
exactly that which must be exceeded in Heating ths Steel for 
the Purpose of Hardening it. 

Afterwards a bath of the mixed chlorides heated electrically 
by a spiral of nickel wire carrying a current was used for 
rings and for some bara. The temperature of a bath heated 
in this way can be very conveniently regulated. Nickel was 
found to be well adapted for electric furnaces, and saves the 
excessive cost of platinum. The temperatures were deter- 
mined by means of a Le Cnatelier couple and a galvanometer. 
The boiling point of sulphur, 445°, and the melting point of 
gold, 1,050°, were employed to graduate the scale, the 
galvanometer deflection between these two points being 
assumed to be a linear function of the temperature. The 
melting point of sodium chloride was thus found to be 772°, 
and the transformation point of iron 745°. Mme. Curie 
describes the mode of ascertaining the exact deflection 
corresponding to the melting point of gold. 

Different kinds of Steel Examined. — Among the steels 
examined were a series having different percentages of 
carbon, and very little of any other element than carbon and 
iron. These steels came from the foundries of Firminy, 
Unieux, and Boehler, of Styria. There were besides a 
number of special steels, containing different amounts of 
carbon, and in addition boron, copper, silicon, manganese, 
nickel, tungsten, and molybdenum from the foundries of 
Crátillon et Commentry and Fourchambault ; steels con- 
taining chromium and tungsten from the foundry of 
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Assailly ; and tungsten steel from the Allevard foundry, and 
from that of Boehler in Styria. Complete analyses of all 
the steels studied are given in a table. 

Temperatures of Transformation.—The method of follow- 
ing the magnetisation of a bar by the heating current, by 
observing its action on а magnetometer needle, has been 
already described. When the bar is being gradually heated 
the magnetisation at a certain temperature falla rapidly to a 
very low value. "This is called the temperature of magnetio 
transformation. Now on slowly cooling the bar, at a certain 
temperature, an inverse change takes place, and this tempera- 
ture is generally lower than that of the former change. Two 
temperatures have then to be considered, those of magnetic 
transformation on cooling and on heating. The change 
from a high to a low permeability is not absolutely sudden, 
but is spread over several degrees, and on arresting the 
change of temperature at any stage the magnetisation remains 
steady at the value it has then reached. Mme. Curie, for the 
purpose of stating her results, takes the temperature of 
transformation to be that at which the iron has a certain 
pe sc intermediate between its high and low value, 

etermined, of course, by the magnetometer. The experi- 
menta were not precise enough to give any very exact 
information on the variation of these temperatures with the 
composit/o2 of the steel, but general conclusions are drawn: 
1. That the temperature of transformation by heating falls 
with the percentage of carbon; 2. That the difference 
between the transformation temperatures is very small for 
low carbon steels, increases up to а maximum of 40? to 50° 
for a proportion of about ‘8 per cent. carbon, and then 
diminishes.“ 

The temperatures at which steel can be hardened by 
sudden cooling are those of magnetic transformation, and 
there is the same difference between the hardening tempera- 
tures on an ascending and descending grade. When the 
steel is heated up to or above a temperature at which it 
b2comes non-magnetic, it can b» hardened by plunging into 
water, and on cooling it remains capable of being hardened 
as long as it remains ron-magnetic, that is, to the lower 
temperature of transformation. An interesting example is 
given of the magnetic properties of a steel bar heated and 
magnetised at d:fferent temperatures near the transformation 
points, The bar was 20 cm. long by 1 om. square, and 
contained “84 per cent. carbon. H is the coercive force, and 
I the intensity of the residual magnetisation. 


Temperature of magnetic transformation on heating, T, . 730° 
Т n " cooling, T2. 680° 


H. I. 

Steel annealed iss ка $e .. 8 85 
„ quenched at 705°, f. e., above Ty, but 

below Т, * 14 130 


» quenched at 770°, i e., above Ti m 52 410 - 
„ quenched at 69 ›° during slow cooli ug 
after previously being heated to 800° 50 380 


Effect of Cutting Screw Threads.—The effect on their 
magnetic properties of hardening steel wires by cutting 


threads on them in a screw plate was found to be insignificant, 
though the tensional strength was greatly increased thereby. 


(To be continued.) 


THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES IN 1898. 


By JOHN B. О. KERSHAW, F.I.C. 


THE year which bas just closed has not brought forth any 
strikingly new process in the domain of industrial electro- 
chemistry or electro-metallurgy. 

One important proccss has been virtually abandoned—the 
Ashcroft zinc recovery process; one important patent case 
has been decided—the Custner-Kellner Rhodin litigation ; 
und a process which is not yet, but which may become im- 
portant—the Swinburne sulphide ore process, has been 
brought before the investing public. 


It will be remembered that Hopkinson found this differenc; to 
be many hundreds of degrees for certain nickel steels, 


But if there has been a decided lull as regards the experi- 
mental or industrial development of new processes, there has 
been steady advance all along the line in 1898 in connection 
with those already operating upon a commercial scale ; and 
the progres made by these during the past year has been 
satisfactory, and in some cases phenomenal. In order to 
obtain a general idea of this advance, the more important 
manufactures or industries will be dealt with seriatim in 
alphabetical order. 


I.—ALKALIES AND BLEACH. 


One new electrolytic alkali process has been brought to 
the writer's notioe in the year 1898. The Salt Union are 
experimenting at Winsford with this new proc se, the in- 
vention of Mr. James Greenwood. but no details are yet 
available for publication. The Rodin cell, the début of 
which was celebrated with во much écl ıt at the Hotel Cecil, 
in October, 1897, has been declared an infringement of 
the Kellner patente, and has retired again into private life. 
With regard to the three English processes, the Castner- 
Kellner is developing most rapidly, and the works as origin- 
ally designed for 4,000 H.P. is now nearly comp'eted. ‘I'he 
Richardson and Holland process at St. Helens is not such a 
success ав the promoters hoped, and it is rumoured that the 
fresh capital now being raised is to be expended upoa 
La Blanc plant. The Hargreaves-Bird proc ss is still work- 
ing satisfactorily upon a small scale at Farnworth. The 
company which is being promoted to work this process upon 
a large scale in Cheshire has not yet been flosted. Judging 
from the advance prospectus, of which the writer has seen a 
copy, and from knowledge of the experimental trials at 
Farnworth, the Hargreaves-Bird Electrolytio Alkali Com- 
pany should prove a financial success. Tue Hulin process, 
of which a full description will be found in the агіісе 
named below,“ is now in operation at Clavaux, Savoy. At 
St. Gobain, near Paris, the Hargreaves-Bird process is in 
operation. Most of the remaining works abroad use either 
the process of the Elektron ешр; first operated at 
Greisheim, near Frankfort, or that of the Bitterfeld Elektro- 
chemische Werke ; but neither of these companies are willing 
to give any details of their methods. А large namber of 
subsidiary companies are being promoted by these two firme, 
between whom some form of amalgamation has been 
arranged; and during the year 1898, the writer has taken 
note of siz new electrolytic alkali companies, and twelve new 
electrolytic alkali works, chiefly developments of the opra- - 
tions of the Greisheim and Bitterfeld companies. Certain 
of these new works are already working; the remainder will 
probably be completed during the present year. 

No oorrect estimate of the total ontput of the Electrolytic 
Alkali Works is yet possible. The Castner-Kellner Works at 
Weston Point are now producing about 2,500 tons caustic 
alkali, and 5,500 tons bleach p2r year, and will double this 
output when the works is completed. The Elektrochemische 
Werke of Bitterfeld, inform the writer that at their two 
works they now prodace 14,000 tons bleach per annum. 
Borchera in 1897, estimated that the German Electrolytic 
Alkali Works were decomposing between 15,000 and 20,000 
tons potassium chloride per annum; and this total will 
probably ba exceeded during the present year. It is very 
significant of the progress that has been made in electrolytic 
bleach manufacture in Germany, that whereas that country 
formerly imported practically the whole of her require- 
ments, she now covers these by her home prodaction, and in 
1897 exported over 13,000 tons. 

The following list of places where electrolytic alkali works 
are in operation ix b:lieved to be correct :— 

Ruucorn, St. Helens, Farnworth, Greisheim, Bitterfeld (2), 
Rheinfelden, Westeregeln, Ludwigshafen, St. Gobain, 
Hallein, Saltville, Niagara, and Rumford Falls; total, 14. 

Works are being constructed and will be in operation in 
1899 at the following localities :— 

Osternienberg, Geneva, Zombkowie, Clavaux, Montiers, 
Giffre, Livet, also one each at unnamed places on the Eb eo 
in Spain, in Poland, in France, and in America ; total, 11. 


I[.—ALUXINIUM. 


The manufacture and utilisation of this metal is slow] 
but steadily growing. The total output of all the manufac- 
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tories in 1897 was estimated to be 8,400 tons; while the 
1898 output will probably exceed that of 1897 by a few 
hundred tons. The only works in this country, that at 
ере 800 tons in 1897, as against 1,814 tons 
produced by the Pittsburg Company at the two Niagara 
works. A new process, “the Péniakoff process,” has reached 
the industrial stage of its development during the past year, 
and is now being operated at Selzaete in Belgium. The 
difference between this process and the Hall and Herault 
1 consists in the substitution of aluminium sulphide 
or the oxide in the electrolytic baths; the sulphide being 
obtained by redaction of aluminium sulphate. The writer 
does not consider the process a very promising one; but 
until figures of the cost ard efficiency have been published, 
no accurate judgment upon it is possible. The Brussels 
Company who own the patenta are about to exploit the process 
at Givors in France. | 

As regards utilisation, the only new outlet for aluminium 
opened during the past year, has been ав а reducing agent 
in the production of ferro-chromium alloys at Essen and 
elsewhere. For this purpose the aluminium is used in the 
form of powder, and owing to its great affinity for oxygen, 
refractory oxides of chromium and the rarer metals can, by 
its aid, be easily reduced. The metal is also of service for 
producing high temperatures. A brief notice of this use 
of alominium has already appeared in our columns (see 
ELECTRICAL REVIEW, August 19tb, 1898). 

The rise in the price of copper is increasing the attention 
which is being given to aluminium as an electrical conductor: 
and in America two power transmission schemes at Niagara 
and one in Washington county have been equipped with 
aluminium transmission lines. Articles and lettera bearing 
upon the relative costs of copper and aluminium when used 
for conducting purposes, will be found in the issues of the 
ELECTRICAL Review for September 2nd, 9tb, 16th, and 
December 16th, 1898 

The following are the places where the manufacture of 
aluminium is at present carried оп :—New Kensington, 


Niagara (2), Foyers, La Praz, Sclzaete, Neuhausen, and 


Rheinfelden, These eight works have power equal in the 
aggregate to 20,000 H.P., available for the manufacture, 
and oan together produce about 25,000 lbs. aluminium per 
day of 24 hours. 

During 1898, one aluminium works, that at St. Michel, 
has ceased to produce. The works at La Prez are being 
extended, and the erection of new aluminium works is being 
planned at Givors, in France, and at Sarpsborg, in Norway. 


III.—OCaLciUM CARBIDE AND ACETYLENE. 


If activity on the part of inventors and company pro- 

moters be any criterion of success, the manufacture of 
calcium carbide is at present the most successful of the 
electro-metallurgical industries. 
. The writer considers, however, that this activity is not 
justified, either by the present or the prospective demand for 
carbide ; and unless it is moderated, there will be a similar 
collapse to that which was witnessed in the period 1882—84, 
during the early years of the electric lighting industry. 
That acetylene gas will prove under certain conditions, and 
ш certain situations, a useful lighting agent, he does not 
doubt. It has, however, to meet as rivals, coal gas, oil, and 
electricity ; and since the two first of these are, when burnt 
under the best conditions, cheaper illuminants, and the latter 
ш much more convenient, acetylene gas can have but a 
limited field of usefulness. At present its adoption even in 
this limited field is hindered by the tendency of acetylene 
barners to smoke, and by the frequency with which fatal 
explosions are produced on the part of ignorant users of the 
gas. These hindrances are doubtless only temporary in 
character ; but at present they exist and cannot be left out 
of account. The aggregate wapa of calcium carbide by 
Ш the works engaged in its uction is not easily ascer- 
taiced. According to the Mineral Industry return for 1897 
the production in thst year in America amounted to 2,287 
tons, and at Foyere, Scotland, to 360 tons. The number of 
works producing carbide has been greatly augmented during 
1898, and the writer believes that the following lists of works 
in operation sni works in course of erection in December, 
1898, are essentially correct. 

Carbide works in operation: Niagara (2), Sault Sainte 
Marie, Appleton, St. Catherines, Foyers, Birmingham, 


Ingleton, La Bathie, Bellegarde, St. Béron, N.D. de Briancon, 
Froges, Sechilienne, Chapereillon, Lancy, Crampagna, Frank- 
fort, Bitterfeld, Rheinfelden, Augsburg, Neuhausen, Valorbes, 
Vernier, Vernayaz, Lauterbach, San Martino, Papigno, 
Ivrea, Ebro, Trolhatten, Brussels; total, $2. 

Carbide works in course of erection: St. Marcel, Brega, 
Serres, Gampel, Birmingham, Meran, Sarpsborg, Quebec, 


Hinton, Ijace, Holcombe Ro k, Thusie, Klosters, St. Etienne, 


Epierre, Giffre, and three others io Austria; total, 19. 

Where the market is to be found for the carbide produced 
in 1899 by these 51 works, is a question which some of their 
promoters, we fear, do not stop to ask; but it will become a 
very pressing consideration if dividends are to be paid on all 
the capital invested in this industry. 

During the year 1898, the Bullier patents have been 
declared void in Germany, and litigation over the Wilson 
patents has entered upon its preliminary stage in this country. 
The decision will probably be given during the present year, 
and the carbide industry in the United Kingdom will then 


be on firmer grornd than that occupied at the present time. 


(To be continued.) 


THE CONDUCTIVITY OF ALUMINIUM.“ 


Br EDWIN F. NORTHRUP. 


THE following tests of the conductivity of some aluminium 
rods manufactured by the Pittsburg Reduction Company 
were recently made with considerable care. Some of 
the specimens tested were marked by the manufacturers as 
pure aluminium and others as alloyed with certain percentages 
of copper. 

À potentiometer method slightly different from that usually 
employed was adopted, partly on account of its accuracy and 
partly because the instruments employed had been previously 
carefully standardised by the writer. 

Fig. 1 is a diagram of the connections. 
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S R, Slide resistance; s c, Storage cells; ғ, Ten 1/10 ohm coils in parallel 
= 1/100 ohm; a B, Thomson balances. 


CURRENT IN CIRCUIT = 
2/4 AMPERE 


The method consisted essentially in balancing two equal 
ntials against each other. In one circuit was a Thompson 
ance етин аги by а voltmeter test), storage 
cells, a variable slide resistance to adjust the current to 
one-fourth ampere, and 10 one-tenth ohm coils of a Queen- 
Anthony bridge connected in parallel. This bridge had been 
репова compared with a Nalder 10-ohm standard. 
owing the current by the balance to an accuracy of 


one-fifth of 1 per cent., and the resistance r to an accuracy 


of one-tenth of 1 per cent. or less, the potential drop over r 
was known to within an accuracy of certainly one-fifth of 
1 per cent. 


* New York Electrical World. 
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The aluminium rods were connected in series in another 
circuit with another Thompson balance which would read 
2) amperes to within an accuracy of one-fifth of 1 per cent. 

A delicate D'Araonval galvanometer and в key, к, were 
placed between these circuits as indicated, and pp’, the 
contact points, were mounted on a steel rod so that the 
distance between them could be varied and accurately 
measured. The distance between these points was then 
changed until on touching them to the aluminium rod 
no deflection was observed on the galvanometer, c. The 
method was sufficiently sensitive to indicate different re- 
sistances at different portions of the same rod due to the 
varying thickness of the rod itself. The test was made 
in & room of nearly constant temperature. and the current 
throngh the rods caused а scarcely appreciably rise in their 
temperature. This temperature was 26:9? C. 

Proper corrections were made for the krown error and 
temperature of tbe resistances r. The diameters of the rods 
were measured in several places by micrometer calipers. 
The conductivities were all reduced to the conductivity 
between the opposite faces of a centimetre cube and compared 
with the conductivity of a similar cube of pure copper at 

7°C. The value taken for this was one divided by 
0:000001767. In actual practice the percentage con- 
ductivities of the different specimens of aluminium were 
calculated by the formula: 

к = 000001767 ! , where 
07859 4 D? R 

к = percentage conduciivity of aluminium compered with 
copper at the eame temp:rature a8 that of the aluminium, 
| = distance in centimetres between contact points oa 
aluminium rod, D? = square of diameter of aluminium rod, 
and R — resistance of aluminium rod between contact points. 


в, of course, = 5, where c ів the current (24 amperes) 


measured by one balance, and e is the known drop over the 
resistance r. 

The following table exhibits the character of the specimens 
tested and the results obtained : 


Length of rod, I, Cross section in | 
necessary to square 


Character of K — per cent. 


specimen. balance. centimetres. conductivity. 
f —— са 
Pure al. 4610 013184  ' 61:59 
Pure А]. 29 00 0 08302 61 50 
075 % copper 6775 0 1165 56 37 
Pore l. 73°46 0:2:05 61 45 
* 0:5 „ copper 71 43 58 16 


0 2704 | 


* Two-tenths of an ampere in circuit through known resistance for this 
specimen, 25-100 ampere for the other specimens. 


It is interesting to note that alloying copper, a better 
conductor for an equal cross section than aluminium, reduces 
the conductivity of pure alaminium. 

The writer believes that these results can b; relied upon by 
users of aluminium to within one-half of 1 per cent., and 
probably a little closer. 


THE ELECTRICAL ENGINEER. 


COMMENTING on Mr. Preece’s statement that all engineers cf 
the future will be electrical engineers, it is hoped by Engi- 
neering that they will no longer be so called, but that the 
generic term for engineer will cover everyone, whether he be 
the so-called civil, mechanical, or electrical engineer. But we 
cannot altogether agree that the engineer of the future must 
necessarily be an adept in electrical science. Indeed, we 
think that the engineer of to-day, who is not an electrical 
expert, is apt to be far more inconvenienced by lack of that 
knowledge than will his future brother. The early engineers 
of the Fairbairn or Rennie type were men of all-round 
attainments, and in their days an engineer was expected to be 
capable of anything; but to-day this is not so, and in the 
future it will be lees so. True, all engineers in the future 
will be more or less familiar with electrical machinery, just 
as to-day we are all fairly equipped in knowledge of steam 


engines, boilers, shafting and pulleys, or think we are, the 
reason being that we have been brought up with these things 
in daily view, and if we don’s know very much about them, 
we have such knowledge of them, and of their constructors, 
that we know how to set about buying them. It will be the 
game with electrical machinery in a few years. Everyone 
will know where to buy what he requires, We are at one 
with our contemporary in the view that sound mechanical 
knowledge is at the bottom of all successful engineering, be 
this electrical or otherwise. A mere knowledge of the laws 
of electricity does not meke a man an educated engineer, 
and electricity alone is comparatively useless. The man 
who would promote and carry out some large scheme of 
power transmiseion would fiod himself confronted with 
obstacles other than electrical. 

‚И a water-power is to be utilised he must know something 
of the rainfall of the district, of its watershed ares, its 
geology; he must know something of pipes and conduits; 
possibly of tunnels. Turbines must come within his grasp, 
and only after this point does his electrical knowledge come 
into play. Now, few engineers can be experta in everything 
they have to handle, and there i8 no more necessity for an 
engineer to be an adept electrician than there is for him to 
be an expert hydraulic engineer or tunneller. A world- 
wide knowledge is a fine possession, but life is tco short to 
acquire it. 

Ав in the past so in the future; the engineera of the 
largest and most successful undertakings will depend, whether 
they care to do so or not, upon the men whom we will call, 
for want of a better term, the chief draughtemen of the 
manufacturing contractors. We hear much of the position 
of draughtsmep, and of their abilities and want of ability, 
but the manner of man we have before us is the one we all 
know who is the brain of the manufacturing establishment. 
Usually he is an example of the fact that a so-called teck- 
nical education is not an absolute necessity; he is not an 
expert mathematician, but he is gifted with a capacity for 
work and a sound mechanical judgment, and it is to such 
men as he that the credit is largely due for the excellence of 
machinery turned out by contract firms. Few consulting 
enginecrs could draw a specification for any works in great 
detail in a way to obtain results equal to those which can be 
obtained from the standard gocds turned out by reputable 
firms. One of the duties of the engineer in his consulting 
capacity is to know who are the capable firms rather than to 
himself design plant. We venture to say that some of the 
most successful engineers of to-day who have carried out 
electrical work are by no means experta in electricity, but 
they are роса engineers, and know how to work up general 
plans, and where to stay their hand. Nor are the best engi- 
neers ever afraid of admitting where they are lacking. They 
recognise the infinitely wider experienca in separate fields of 
individual contractore, and make it their duty to utilise the 
knowledge and experience of perhaps half a dozen experts to 
produce a good and harmonious result. 

The successful engineer in the future will be very much 
the same man as he is to-day, and engineers as a mass will, 
then as now, tend to those branches in which they аге most 
interested, best informed, or, where there is no choice, which 
an apparent chance puts in their way as a means of liveli- 
hood, for in very many instances the employment followed 
by an engineer is that which necessity, rather than choice, 
forces upon him, and if be an engineer, he will rapidly 
become an expert in whatever branch he may find his 
energies directed. 


THE HELLESEN DRY BATTERY. 


THE following tests made at the Reichsanstalt on the 
Hellesen dry cell, as made by Siemens & Halske, will show 
how much these dry cells have been improved in recent 
times. 

The results of the tests are represented graphically in the 
annexed figures. The battery cells are equare in form, and 
are made in seven different types, type 1 and type 2 being 
the two largest sizes. The internal resistance of type 1 is 
about 0'08 ohm, and of type 2 about 0'10 ohm, and these 
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resistances increase very slowly with ure. The weights of 
the elements 1 and 2 are respectively 2:9 and 1°75 kilo- 


mmes. 
pig. 1 shows the falling off of the E. M. F. of type 1 (two 
tests), when discharged with a constant current of 02 
ampere. The initial voltage of 1°58 falls to 0:36 when dis- 
charged under the above conditions for 19 days. 

Fig. 2 shows the drop in the voltage of type 2 (two tests) 
when discharged with a constant current of 0°1 ampere for 


Volts. 


Time in days. 
Ечв. 1. 


20 days. The initial voltage, 1°52, falls in 20 days to 0:82. 
Fig. 3 shows the drop in voltage of type 1 when dis- 
charged through constant resistances. Curves 1d and те 
represent the voltage when the discharge takes place through 
an external resistance of 5 ohms, and curves I f and I g 
when discharged through resistances of 10 and 20 ohms 
respectively. | 
Fig. 4 shows the drop in voltage of type 2 when dis- 
charged through constant resistances. Curves d and 1 1e 
represent the voltage when the discharge takes place through 
an external resistance of 10 ohms, and curves r1 f and 11g 
when discharge takes place through external resistances of 
20 and 50 ohms respectively. 
Type 1, discharged through а resistance of 10 ohms, sup- 
ied a total quantity of 145°3 ampere-hours, and when 
Bischarged through 20 ohms, gave 88:4 ampere-hours during 


qu 
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Volts. 


Time in days. 
Fra. 3. 


the experiments. The external work done during the 
experiment by the element with an external resistanoe of 10 
ohms was 129:6 watt-hoars. The fact that this amount of 
work, if expended in raising the cell, would raise it to a 
height of 16,894 metres, will give some idea of the large 
amount of energy per pound of the battery. 

In consequence of their large output and other advan- 
tages, these elements are extensively used for telegraph and 
telephone work, for electro-medical work, electric bells and 
laboratory work. 


Use of Single-Phase Motors.—The Electrical World 
says that in the city of Frankfort-o.-M , in Germany, single- 
phase motors, with an ag capacity of 1,400 horse- 
power, are run from the town lighting mains. 


|] | 


REVIEWS. 


Michael Faraday: His Life and Work. By Sitvanvs P. 
Тномрѕом, D.Sc, F.R.S. London: Cassel & Oo., 
Limited. 

Biographies of Faraday have more than once appeared, 
and the appreciation in which they have been held is 
evidenced by the fact that they are out of print; hence the 


Volts. 


Time in days. 


Fia. 2. 


production of the present volume, which may help to keep 
the memory of the colossal master-mind green. The 
addition of hitherto unpublished matter ou the eubject of 
tne book is one justification for its publication. 

The author has executed his task (if it may be called such) 
in а manner which calls for warm commendation. We 
find not only a general review of  Faraday's scientific 
researcher, but aiso glimpses into his private life, which are 
very interesting. Were it not that the life of Faraday has 
been more than once written, the publication of Prof. 
Thompson's book would call for more notice than it actually 
requires. It is a work which may be read with interest ard 
profit by a very large number of readers. A very significant 
statement, which deserves to bə borne in mind by those who 
are fond of clothing their discoveries in mathematical 
formulz, which, however comprehensible to the discovererr, 


SEEREN 
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Time in days. 
Fra. 4. 


are often wholly incomprehensible to others :—“ Would it 
not be a good thing if mathematicians were to give us their 
resulta in this popular useful working state as well as in that 
which is their own and proper to them ?" 


The Automotor and Horseless Vehils Pocket-Book, 1899. 
London: F. King & Co., 62, St. Martin's Lane, W.C. 


This excellent little pooket-book has been considerably 
improved since its first edition. It appears to embody 
information on roads, tractive power, motors, petroleum pro- 
ducts and fuel generally, tables of gradients, the customary 
tables of properties of materiale, monetary equivulents, and 
everything one can think of as likely to come within the 
range of the automobile engineer, though the electrical 
section is somewhat short, about 10 pages chiefly occupied 
by figures relative to accumulators. 


\ 
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Centrifugal Pumps, Turbines and Water Motors. By 
Omas. Н. Innes, M.A. Manchester: The Technical 
Publishing Company. 1898. 38. 6d. 


Many books have been published on turbines, and as a rule 
turbine makers have freely exposed their methods, but as the 
author of this book remarks, there їз а good deal of reticence 
among makers of centrifugal pumps, and no one seems to 
know very much about these machines. Indeed, we 
believe that centrifugal pumps have been developed by 
а long series of practical tests, and evolved by trial and 
error. Certainly they have become very efficient machines 
on low elevations. The present writer once had a Gwynne 
centrifugal pump of about 15 inches fan diameter, and 
when running it delivered a full stream of water with a 
suction of more than 80 feet, a figure which seemed so 
remarkable that it was several times measured for certainty. 
Our author states that the efficiency of centrifugal pumps is 
never guaranteed above 70 per cent, but the section on 
pumps is the least satisfactory part of the book in one 
sense, but the author has got together such infor- 
mation as is available, and endeavoured to present 
it in satisfactory form. In the section on turbines, а chapter 
is given of that latest motor, the Pelton wheel, the theory of 
of which is very simple, and the efficiency is high. There 
is also a chapter on the steam turbine. This is entirely 
descriptive of construction alone, and the arrangements made 
to secure steam tightness, but nothing is said as to the 
thermal data, and the reasons for or against the turbine as 
compared with high speed engines. Fans, also, are dealt 
with in Ohapter XX XL, but there is not much said upon 
fan practice generally, nor is there a word on the question of 
the series running of fans which is sometimes called for. A 
short description of the Niagara tarbines and of the hydraulic 
boffer stop close this rather mixed volume. 

The illustrations, though a little rough, are clear and good. 
Some of them oppa to be exact reprodactions of illustra- 
tions in other ks on turbines. There is, indeed, a 
remarkable similarity between many works on turbines which 
seems to show too little original knowiedge or experience on 
the part of the authors. | 


CORRESPONDENCE. 


Automatic Boiler Feeding. 


In your issue of December 80th, 1898, you quote from a 
letter by Mr. E. G. Wataon in the Scientific American on 
the question of Automatic Boiler Feeding," in which the 
writer says, The Weir feed pump is said to be wasteful in 
Steam, but very reliable, and it is used for marine purposes, 
not because it is wasteful, but in spite of that defect." The 
writer certainly does not categorically assert that our pamp 
is wasteful, but the fact that he quotes the hearsay statement 
implies that he endorses it to some extent. It has been said 
that.if (to be Parliamentary) an erroneous statement is given 
24 hours’ start it will take a week to catch it, and as it is 
possible that some of your readers, in glancing over the 
article, might асоер the second-hand statement as correct, 
we desire to point out that one of the features of the 
Weir pump on which we lay the strongest stress is that 
it is not wasteful in steam. Being a single cylinder 
pump it is much more economical than any duplex pump, 
on account of having fewer and clearance spaces to 
fill per stroke ; and as the stroke is always constant, there is 
no rage of the с space being increased, as fre- 

uently happens in duplex pumps. 

1 In (ae RUE with any single-cylinder direct acting 
pump, duty for duty, we are prepared to claim, as a result 
of our tests, that the Weir pump is not only the most 
economical pump in steam consumption on the market, but 
that the results obtained from this pump, working simple, 
аге superior even io the latest published testa of compound 
single-cylinder pumps. In your issue of November 4th, a 
correspondent, in discussing this question of steam consump- 
tion, gives a test of one of our pumps which, we think, 
wil compare favourably with any published tests we have 
yet seen. The steam valve of a direct-acting pump is 


undoubtedly its most important feature, and gives to it not 
only that quality of reliability with which Mr. Watson 
certainly appears to credit our pump, but also determines, 
to а large extent, the steam consumption, and it is the 
feature of our valve that it cuts off before the end of the 
stroke, and finishes the stroke on expansion—a characteristic 
possessed by no pump of the same class, and one which 
obviously makes for economy in steam consumption, 
besides favourably affecting the working of the pump 
in other ways. It is obvious, of course, that 
Mr. Watson does not speak from any experience of 
our pumps, and his remark seems to us extremely like an 
echo of а statement made in this country, the author of 
which has already acknowledged to us his mistake. 


G. & J. Weir, Limited. 


Re Shocks. 


Mr. Ritter’s experience, though interesting, cannot be new 
to a number of your readers, and perhaps ours may interest 


some, j 

On the night of November 2nd, 1897, we received a 
message that “the lectrio was loose in the road, and all the 
horses were lepping out of their skin." 

The following were the conditions :— 

On the night in question there was no indication from the 
lights that anything was wrong, but a shock could be felt by 
anyone touching post a, or when standing close to it, the 
strength of the shock increasing in proportion to the distance 
the feet were apart. 

The ground directly over the main for some distance was 
charged to a higher potential than that at either side. 

This was tested by walking over the cable holding an iron 
rod, which was brought in contact with the road, at all 
distances from 1 to 6 feet in every direction. In other 
words, the body was placed iu the position a horse’s would 
be when crossing the main. 

No shock was experienced at the post в, or anywhere 
within 14 to 20 feet of it, but very perceptible 
shocks were felt within 8 to 10 feet from А, the maximum 
(quite as much as was pleasant) being reached when standing 


`~ 


Water main, 


A, B, Wrought-iron posts; x, Lead covered concentric cable direct in 
ground 20 inches deep. 


at A, with the rod thrust into the road, at a distance of from 
4 to 5 feet towards в. I estimated the difference of potential 
to ba from 50 to 70 volts over about 3 feet of ground. 

Examination disclosed the fact that & bad joint existed at 
the top of B, the insulation being quite wet and soft. 
I may mention that the overhead wires are at а pressure of 
100 volts alternating. 

The explanation which I made at the time, and which I 
believe to be fairly correct, was as follows :— 

* The fact that a fault was discovered on the top of post 5, 
while the indication of it was only noticeable on the a side, I 
attribute to the two posts being in metallic contact by the 
lead covering of the underground cable, and the earth sur- 
rounding the B post was almost dcy, while the earth sur- 
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rounding the A роз was quite wet and its base was in close 
proximity to a large water main, forming, no doubt, а good 
conductor to some other part of the system." 

Nine duys later we had а somewhat similar experience, 
though occurring in a much more important district, and 
where there was no overhead at all. 

I would be glad to give detailed description, but fear I 
have already trespassed too far. 

No doubt Mr. Ritter will, before he reads this, have found 
that he is quite correct in his surmise, that there is a fault 
on the opposite main, and it must be a pretty healthy one, 
having passed 20 amperes for any length of time. 

As regards the birds, if Mr. Ritter considers the high 
conductivity which his overhead main has, or the small dif- 
ference of potential which there will be in, say, а mile 
length, he will easily realise how very small the difference 
must be in, say, a 1-inch length, which is perhaps about as 
much as & bird. would bridge when perched on the wire. 


бео, Marshall Harriss, 
Bray Township Electrical Engineer. 


The Deposition of Copper. 


Your correspondent, Mr. W. Gibbings, writing in your 
last issue on the above subject, is, I believe, correct in saying 
that the Anaconda Company has given up the process of 
squirting a series of jets on to a rotating cathode. But I 
think it is necessary to point out that this does not imply 
that the process isa failure by any means. The experiment 
referred to was made under а patent taken out in America 
by one Thofehrn, which is almost а word for word copy of 
Elmore’s earlier patent for the same purpose. HE 

I recently saw some tubes avd sheets which have been pro- 
duced under the more recent Elmore rapid depositing patents, 
which were most perfect in every respect. Sheets 26 W. G. 
deposited in 2} hours, and copper tubes -inch thick 
deposited in 18 hours, at a voltage of less than 1 volt, are, I 

ieve, the record for the modified Elmore process, which T 
understand was most favourably commented upon by Dr. J. 
Hopkinson just before he left for the boliday which unfortu- 
nately ended in his death. 

I understand that in the new Elmore's process the bur- 
nishing device using agate or sapphire burnishera is still 
retained, as by its means, and in conjanction with the liquor 
impact, a tensile strength as high as 35 to 38 tons per square 
inch is obtained in the deposited metal. 

James Stevens. 


The Lancashire Electric Power Association. 


Respecting the conference held to-day at the Manchester 
Town Hall for the purpose of organising opposition to the 
Bill of the above Association intended to be introduced to 
Parliament next Session. This Bill is to be opposed because 
it means a serious matter, and is causing much uneasiness and 
fear among those municipal authorities now supplying 
electric edges Why shouid a scheme that is to be a public 
benefit be met with such wholesale opposition from the 
various towns in Lancashire and Cheshire? Why not let 
the public benefit by the cheap production of electricity which 
this scheme will afford them ? 

If the municipal authorities now supplying electricity 
cannot produce it as cheaply as it will be supplied under 
this scheme, then let them stand on one side and allow their 
citizens to have the banefits of this scheme, and not oppose 
the Bill. It isan admitted fact that thecost of an article is 
less when made in large than when made in small 
quantities; so it is the case with electricity, as produced 
wholesale and cheaply under this scheme, from which the 
public are to benefit by such production; but the muni- 
cipal authorities say, * What are we to do with the plant 
that has cost thousands of pounds?” Well, surely they 
do not expect the public and ratepayers to keep on paying 
more for electricity in order to keep municipal plant working 
when they can get it cheaper from someone else. Take the 
question on the fair business lines we meet in these daya of 
keen competition. Say I sell an article for во mash money, 
and a competitor sells a similar article for much lese, the con- 
clusion drawn is, that I mast either be slow and behind the 
times or else making a big profit, and world the public take 


any notice of me if I asked them not to buy from my com- 
petitor. They would please themselves and naturally buy 
from the cheaper maker. | | 

Take the case of a small district council whose rateable 
value is во small that they could not afford to spend the 
necessary money for electric plant, but who would like to 
have electricity in their midst, then such a scheme as pro- 
posed is the very thing for them, so why should the 
public, through their representatives, oppose this Bill that is 
to be of such benefit to them ? They are only standing in 
their own light. 

I notice this Association do not ask for any monopoly, so 
anyone and any municipal body may please themselves. 
would ask the very persons who will go to Westminster to 
speak against this scheme one simple question, viz., If they 
had two mains side by side, one of them municipal electricity 
at, say, 7d. per unit, and the other Power Association elec- 
tricity at, say, 5d. per unit, which of the two mains would 
they use if they had to pay for it out of their own 
pockets? Why not the municipal bodies stand by 
their merits? If they cannot compete, then let 
them retire and make way for public benefit and 
progress. They may well say this Bill must be watched, as 
it will mean serious consequences if passed. 


T. Winstanley. 
January 10th, 1899. 


Elevator Accidents. 


Your “ Notes" of December 30th and January 6th on this 
subject are opportune, for they serve to draw attention to 
the fact that some inferior and untrustworthy lifts are on 
the market. A few weeks ago I witnessed the result of a 
lift smash at a large London printing works. The drum 
shaft had broken between the drum and the worm wheel, 
thus dropping the cage from the top of the building and 
wrecking the whole affair. Proper safety grips on the cage 
would have minimised the damage ; still, much of the gear 
was faulty, and a faulty lift should be shunned. Fortu- 
nately no one was in the cage at the time of this accident. 

Experienced makers like Messra. Waygood and the 
* Otis" Company have fitted their electric lifts, from the 
earliest days, with every possible provision to ensure safety, 
and an accident of the nature described ia your ** Note” would 
be impossible with either of these makes. 

The rope tappits, as you say, are not to be wholly relied 
upon. Messrs. Waygood provide a safety switch in the well 
at both ends of the travel, and this switch is knocked open 
by a projection on the cage should it over-ran the floor by a 
few inches. The “Otis” Company effect the same result by 
a travelling nut on the drum shaft, which engages the 
* ghipper-bar " wheel at the top and bottom of the travel 
and thus switches off. This method is better than the 
former, for it possesses the advantage of simultaneously 
applying the brake, and with it, too, there are no safety 
switches to close before the lift can re-start. Possibly 
Messrs. Waygood have brought this detail up to the 
standard of the Otis" Company, for I believe there is 
little to choose now between the two, both аге excellent. 

Engineers should see that any other lift which they may 
be tempted to adopt on account of price, Dhebaria every 
safety detail which is to be found in the makes referred to, 
otherwise we shall hear of farther trouble. 


David Stevenson. 


Cowper-Coles (‘yelic Process and the Electric Refinement 
of Nickel. 


I am sure those of your readers who take any interest in 
electro-metallurgy will agree with Pertinax's" honesty even 
in small things is essential. This, however, does not seem 
to ba the opinion of most of the present day inventions, 

rocesses, systems, &o., in connection with electro-metallurgy. 

he recent exposure of the Damoulin patents by your cor- 
respondents one would have thought sufficient to act as a 
warning to people of this class from rushing into print with 
claims as to the advantages of their so-called inventions. In 
the case of Mr. Cowper-Coles’s system, I am at a loss to know 
what novelty or utility he claims for it. As to the priority 
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for the invention of a disc cathode, neither Mr. Cowper- 
Coles, Dr. Tommasi, or Mr. Gibbings’s “South Wales Smeltin 
Works” have invented it; the earliest reference I can fin 
to this form of cathode is in Elmore’s patent 15,831, of 
1886, but he does not claim the use of a disc per se, but ita 
combination with other apparatus. I believe ita use was 
claimed in connection with scrapers for depositing sulphur 
from alkali liquors by Elmore and Dr. Hurter (chief tech- 
nical adviser to the United Alkali Company) jointly early in 
the eighties, and it was in use at the works of Messrs. Gaskill, 
Deacon & Co., at Widnes, for some time in a large experi- 
mental plant which was being operated under the direction 
of the E'mores at about the date above given. 

F 


Notes on the Recovery and Refining of Nickel. 


I notice in your issue of January 6th a letter signed 
* Pertinax," in which exception is taken to my “ Notes on 
the Recovery and Refining of Nickel,” which appeared in a 
recent number of the ELECTRICAL Review. Ав I always 
welcome criticism ара am anxious to profit by it, I have 
studied Pertinax’s” letter in the endeavour to discover 
wherein I have offended, and I find that his indictment 
against me resolves itself into two counts :— 

1. That my article did not add anything to his knowledge. 

2. That I have quoted facts without saying whence I 
derived my information. 

In reply to Count 1, I would point out that my short pa 
bore the title of “ Some Notes on the Recovery and Refining 
of Nickel," and purported to be merely & collection of some 
interesting facts connected with the subject; the result of 
the experiments of others. The article did not profess to 
disclose any new and startling discoveries. 

The second count appears to me somewhat ludicrous, for 
in it * Pertinax," with great solemnity and at considerable 
length, acouses me of nothing more serious than that I have 
ponen of some fairly well-known matters of fact regarding 

e methods followed by Hoepfner, Askerman, and others, 
without saying from what ранета books and journals I 
have gleaned these facts. If in this I have erred, surely 
“ Pertinax ” is equally deserving of blame, for in his letter 
—the very letter in which he finds such grave fault with me 
—he refers to the death of Queen Anne, and culpably omits 
to add a footnote to inform us that his knowledge of this 
fact is derived from *So-and-so’s " History of England.” 


Sherard Cowper-Coles. 


Imperial Cable Scheme. 


With reference to Sir Sandford Fleming’s all-British cable 
scheme which you commented upon in your two last issues, 
it may interest you and your readers to know that in the 
spring or summer of next year (1900) I propose to connect 
up Great Britain with her colonies, and all extra-European 
foreign countries, by a new wireless telegraph system of m 
own invention, and succeed in redncing the word rate toa 
distant parts of the world to 2d. to 5d. per word only. Mr. 
Joseph Chamberlain, Secretary of State for the Colonies, was 
informed of my plans and routes several weeks ago. I 
anticipate it will take me at least five or six years’ work to 
complete the above difficult task. It would be essentially 
an all-British telegraph system. 

Thanking you for the insertion of the above. 


Geo. H. Smith. 

87, Daniel Street, Cardiff. 

I may say I am open to supply you with particulars 
as regards the route, &c, and working arrangements (except- 
ing the invention iteelf) of the proposed wireless system for 
£2 2s., if desired, and which could be rewritten up by you 
to form a special article.—G. H .S. 


[We commend our correspondent to the “wild cat” 
genos.— Eps, ELEC. REv.] 


Electric Light at the Vatican.—The Daily Chronicle 
Rome correspondent says that trials of electric lighting have 
been made at the Vatican, notably in the Raphael galleries. 
The whole of the Vatican will be lighted by electricity in a 
oe time. This is being done by special desire of the 

ope. 


FLY-WHEEL STRESSES. 


Boum tests on small model 15 and 24-inch fly-wheels have been made 
by Mr. Benjamin, M. Am. Soc. M. E., with a view to show at what 
velocity a cast-iron wheel may be considered safe. Mr. Benjamin 
ran & number of wheels until they burst, and the result showed that 
а solid cast wheel, i. e., with no rim joints and with six arms would 
run up to 430 feet per second, and develop a stress nearly equal to 
that of the test pieces from the same ladle, though some wheels 
showed results as low as 361 feet per second. Nominally, therefore, 
a wheel at the standard velocity of 100 feet per second may be 
counted as having a safety limit in respect of rotation speed of 34 to 
4.. As regards its actual margin of tensional stress the factor of 
safety is, of course, equal to the square of the rotational factor, though 
this should be kept out of sight, seeing that the rotational speed if 
doubled will quadruple the tension. The lesson taaght by the experi- 
ments is that joints in а fly-wheel rim must be avoided. А jointed 
wheel failed at only 192 feet velocity, and а joint midway between 
the arms may be compared to a joint at the middle of a girder. 
There is very little known of fly-wheels. Large wheels do occasion- 
ally burst, but there is probably no evidence to show their velocity 
at the time. But of late years bursts have become rather too com- 
mon in America. Hence the present tests, which point clearly the 
importance of sound casting and continuous rims. In а built up 
wheel it is difficult to arrange the b.lted joints in a satisfactory 
manner. 

The common method in the days when large mill engines were 
geared and fly-wheels only ran at about 50 feet per second was (о 
hold the rim segments to the arm ends by а large headed dowel bolt 
secured to the arm, which was hollow to receive the bolt, by а 
through cotter. The toothed rim outside this was held by dovetail 
head bolts, slipped laterally into lugs cast on the toothed rim, the 
bolts ing through the rim and through the arm head also, the 
arms = cast with a T head, to allow of this double security. 
The main dowel bolt gave no centrifugal strength. The wheel did 
not burst, because the rim segments acted as girders for their own 
bending stress, and the arms withstood the tendency of the rim to 
fly off. 

Wien the more modern rope rim and speeds for 80 to 90 feet per 
second, the rim segments are usually bolted together midway of the 
arms by internal flanges. This is the only possible way of effecting 
the bolt joint, but the system is faulty; the bolted joint should be 
placed as near as possible to an arm, so as to remove it from the place 
of most severe bending stress. Attention should also be given to the 
bolts. These must not be Legen to equal strength with the 
cast-iron rim, but they should be of such & cross sectional area that 
their extension under stress shall be the same as that of the cast-iron 
they connect. 

The margin of strength possessed by many large rope rims is, we 
fear, most undesirably narrow, because there is a large area of cross 
section adding to the centrifugal tension, and of no account in resist- 
ing this, while the bolting flange, placed midway between arms, is 
badly placed. Placed near an arm the bolts would be in tension 
as they should, and if well fitted, the cast-iron rim itself would be 
in compression at the joint. 

For mere fly-wheels without toothed rims, the arm ends were made 
slightly fan-shaped, and the rim segments were bolted sideways upon 
them, and half sunk to receive the fan piece, so that when complete 
the whole rim was dovetailed together, and no rim piece could fly 
out. Any tendency to fly outwards simply tightened the whole rim, 
and the wheel could only fail if a segment broke across. Oentrifugal 
strength was only obtained, though the security of the bolts, which 
did not usually fit a turned fit in the holes. Sometimes the rims of 
fly-wheels were given a circumferential continuity by means of dowel 
bolts of wrought-iron secured to the rim segments by cotters in the 
game manner as the segments were held down to the arms, and the 
arms again to the boss. By securing the ends of the segments to each 
other the breaking stress of the segment as a beam is incressed, for, 
in a sense, the segments are thus made into continuous girders. This, 
of courte, strengthens them against breaking in the middle, and in- 
creases the possibility of the arm end being first to give way. Oon- 
sidering the difficulties in the way of an absolute reliable continuity 
of the rim, it is open to question whether after all it would not be 
better to increase the number of arms so as to support the rim at a 
larger number of points, and to make the arms of wrought-iron, and 
place these tangential to the boss on the bicycle wheel prin- 
ciple. There are three principal stresses to be provided for in 
a fly-wheel, namely, that tending to break the rim between 
the arms, that tending to pull off the arm ends, and that 
which tends to break the arms across, this last being only 
brought into action to a serious extent by sudden changes of] 
Ina continuous rim there is the force tending to pull the rim apart 
by rim tension; but when this force can act by reason of continuity, 
the arm end tension will be eased off, for there can be no arm tension 
until the rim begins to stretch. 

Beeing that cast-iron is more extensible under load than is wrought- 
iron, even a continuous rim with wrought-iron arms would receive 
support from the arms sooner and to a larger extent than it would if 
the arms also were cast. Hence, with wrought-iron arms the actual 
stresses could be better provided for, and the rim could be sub- 
divided to any necessary extent until the wheel, as regards stress, 
could be treated simply as so many lumps of metal swung round at 
the end of so many tension rods, which could be closely calculated 
for the maximum stress likely to come upon them. We have seen a 
good number of large fly-rims and been impressed with the idea that 
what has been sought has been merely a huge cast-iron circle, all idea 
of stresses being evidently absent from the mind of the designer. 
Good enough in the past, such designs are unfitted for the practice 
of to-day. 
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In some of the wheels tested the rims were jointed by means of 
links shrank over lugs cast on the sides of the rim, and also in cases 
on the underside of the rim. These linked joints were by far the 
best and far surpassed the bolted flanged joint. Indeed, though 
nominally weaker than the solid rim, the wheels thus jointed brake 
in the solid rather than in the joint. By means of similar lioks and 
an internal cottered dowel bolt, it appears probable that a very 
fairly satisfactory joint could be obtained. For really serious high- 
speed work, in which abnormal stresses are to be provided against, 
the wire-wound wheel, with little useless metal to add to stress, 
presents an ideal system even though at a great cost. 


SMOKE PREVENTING DEVICE. 


Industries and Iron devotes no fewer than 15 columnsina recent issue 
to smoke preventing, the object apparently being to lead up to a 
deecription of a device which is professed to have been casually 
discovered when looking through some patent specifications. From 
the explanation and illustrations the device is nothing else but a 
means of admitting air above the fire, as first devised by Wye 
Willisms, whose little book—one of the old Weale's series—might be 
read to-day with advantage by many steam users. The new device 
which our contemporary is booming во strongly bas very little about 
it that is novel. The principle is old enough and correct enough, 
but its carrying out is no better than that of many other similar 
.devices, and lacks the important feature of automatic action. We 
have very little faith in any air admission device which is not auto- 
matic ia its opening and closing by the act of opening and closing 
the fire door for charging. Experience has taught us that stokers 
cannot be trusted to attend to the air slides. They will do so while 
the apparatus is new aud fresh and under regular inspection from 
the office, but as soon as it ceases to specially interest the 
« guvnor," so soon does the stoker cease to use it regularly. More- 
over, when he does use it regularly, he will frequently delay the 
opening of the grid for several seconds after closing the fire door, and 
this is just the time it should be opened. Correctly speaking, the 
air admission should start fairly wide open as the door is closed. It 
should then open a little wider, and gradually close from that point. 
With a regulator of the Louvre or Venetian blind type, this effect is 
obtained by first opening the slota past the horizontal so that they 

y close the airway. Then, as they move to the closing position, 
they become horizontal, giving maximum inlet ares, and from 
that point they close gradually, the speed and duration of closing 
being re by some form of cataract, clockwork, or slow moving 
shaft actuated by the main engine and adjustable to suit the weight 
of fuel fired at each charge. The mistake with many schemes of air 
admission is that too much is admitted and in an ill-directed manner. 
Too often air is admitted in a bulky stream—we saw one example 
recently where an air inlet of 18 inches x 6 inches was given. The 
proper system, as pointed out by Wye Williams, is to admit air in 
fine streams, so that it may be well intermingled with the gases. If 
in excess it only uselessly cools down the furnace. Properly 
arranged, it is possible to effect an economy of fuel by burning 
bituminous fuel with air admitted above the fire. There is not a 
very large loss due to smoke, and there cannot be a huge economy 
in preventing it, but there сап be a huge economy between burning 
bitaminous coal and burning Welsh coal at double price. We see 
nothing in the invention so strongly advocated by our contemporary, 
though it may be correct, to demand such advocacy as though nothing 
símilar had ever been tried or was in existence, while we do see 
several points in which the apparatus is at fault, one of which we 
bave noted above. 


BUSINESS NOTICES, &c. 


Annoumcements.— Mr. F. H. Lindsay, the present 
and electrician of the National Telephone Company, 
Limited, for N.W. Wales, has entered into partnership with Mr. H. 
Browning, mechanical engineer, for the purpose of carrying on the 
business of electrical, mechanical, and consulting engineers, at 
Bangor. The firm has already secured an important contract for the 
electric light installation at Messrs. Dixon & Co.'s new slate works, 
at Port Penrhyn. 

Mr. C. C. Wardrop informs us'that he and Mr. Whitaker have 
dissolved partnership. Mr. О. C. F. Monckton, late engineer and 
manager of Mesers. Boustead Bros., electrical department in Ceylon, 
bas joined Mr. Wardrop. We understand that great progress in 
electrical work was in Ceylon under Mr. Monckton's manage- 
ment, and all the principal Government buildings, hotels, and 
merchant's offices in Colombo have electric light and power from 
Messrs. Boustead's central station. Messrs. Monckton and Wardrop 
will henceforth practise as civil and electrical consulting engineers, 
under the title of Wardrop & Monckton,at 1, Army and Navy 
Mansions, Victoria Btreet, Westminster. | 

Mr. William Scholes announces that he is now carrying on business 
as before at 85, Corporation Street, Manchester, under the name of 
Scholes & Bon, engineers and contractors. 


Annual Dinner.—The employés of the Winchester 


Electric Light and Power Company, Limited, held their annual 
dinner on 3lst uit. 


Electrical Wares Exported. 
WIr Юнона Jan. Sap, 1898. | WII Expusa Jan. 35D, 1899. 


ё в. 6 в 
Alexandria. Teleph.mat. 109 0 | Adelaide T" . . 1,593 0 
й Teleg. mat. 34 0 Barcelona ix .. 10 0 
Albany ... sie .. 88 0 Bombay S .. 24 0 
Amsterdam 85 0 | Bordeaox Th .. 17 0 
Antwerp see 65 O0 | Oalcatta TA .. 108 0 
о Elcc. fuse 410 0 Cape Town n .. 58 0 
Auckland ve .. 20 0 | Obristiania. Tekg. wire 387 0 
Bangkok see .. 85 0 - „ cable 57 0 
Barcelona iss .. 95 0 | Colombo ses . 89 0 
Bermuda. Teleg. cable 95,000 0 | Durban ns .. 164 0 
Bombay ... "e *. 40 0 „ Teleg. mat. ... 2,405 0 
Bordeaux T 20 0| Hamburg bis iss 8 0 
Borneo ... 1,206 0 $i Teleg. mat... 119 O0 
Brussels... 396 0 | Melbourne ; .. 105 0 
Calcutta 313 0 | Monte Video .. 536 0 
Оаре Town 1,095 0 | Otago. Cable wire ... 250 0 
Colombo à .. 86 Port oe x ij E А 
Copenhagen... .. 96 0 „ Pirie vel iss 
- Teleg. mat. 54 0 Rosario .. 561 0 
Delagoa Bay .. .. 86 0 | Santos 12 0 
Demerara 135 0 | Sp:zzia .. 548 0 
Durban ‘ 506 0 | Sydney .. ies .. 170 0 
East London 822 0 | Trinidad 85 .. 70 0 
Gibraltar Я .. 24 0 | Yokohama. Elec. cable 320 0 
Gothenburg .. 24 0 
Halifax. Teleg. mat.. 158 0 
Hamburg is * 33 2 
Jamaica. Teleg. mat. 174 0 
Kurrachee ixi .. 160 0 
Lyttleton is .4 408 0 
elbourne "e .. 52 0 
Montreal en .. 30 0 
New York өз .. 10 0 
North Atlantic. 3,000 lbs. 
Teleg. cable eee eee — 
Ostend ... s .. 85 0 
Port Said "m ... 101 0 
Rio de Janeiro ... .. 10 0 
Rotterdam e .. 33 0 | 
Stockholm. Teleg.mat. 24 0 
Sydne ß. . 1,186 0! 
„ Teleg. mat. 133 0 | 
Turk's Island. Teleg. mat. 15 0 
Vera Crus "t .. 69 0 
Wellington .. 83 0 
Yokohama cas .. 576 0 


Total £103,956 0 


Tofal £7,787 O0 


Electrical Wares Exported. | 
Wim Empme Jan. 10тн, 1898. | Win Expire Jan. 1015, 1859. 


6 6. £ в. 
Amsterdam „ 125 0 | Adelaide dis .. 500 0 
Barcelona * 25 0 i Teleg. mat.. 907 0 
Beira... 50 0 | Buenos Ayres.  Teleg. 
Bomba 422 0 mat. ... eee .. 750 0 
Oape Town n .. 166 0 | Cape Town  .. .. 680 0 
ban ... š 112 0 | Obinde ... wes S 75 0 
Fremantle . 1,640 0 | Christiania em .. 112 0 
Наш А О | Copenhagen ... . 60 0 
Lisbon ... s . 80 0 | Darban ... is í 20 0 
“oe & 50 0 ü „mat. ... 2,314 0 
Malta 68 0 | Fremantle dss isle 0 
Marseilles as .. 85 О | Gibraltar vis 780 0 
Melbourne d .. 923 0 Hamburg ө „ 65 0 
Monte Video ... .. 36 Lyttelton sí . 24 0 
New York T" .. 25 0 | Madras "m 300 0 
Ostend ... “з .. 35 0 | Melbourne. Teleg. mat. 270 0 
Paris... 188 .. 162 0 New York ‘is ae 8 0 
Perth ... "M .. 49 0 | Ostend. Electric light 
Port Elisabeth... .. 450 0 wires ... с» .. 51 0 
Rangoon "is . 650 0 Perth . sas ; 26 0 
Rouen 82 0 | Stockholm .. 30 0 
Santander 29 0 ЗА Tcleg. mat. 885 0 
Shanghai 13 0 Sydney .. 904 0 
Btockholm М 470 0 | Yokohama 988 173 0 
Sydney РУ .. 336 0 
Teneriffe. Teleg. cable 3,625 0 
Trinidad КК .. 22 0 
Yokohama sea *. 787 0 
Total £9,867 0 Total £8,397 0 
Foreign Goods Transhipped. 
Bombay 606 eee ees £40 0 | | 


Annual Soirée,—The annual soirée of the employéa of 
the Sunbeam Lamp Company, Limited, was held on Friday evening, 
at Gateshead, when about 200 were present. In the unavoidable 
absence of the managing director, Mr. Edmundson, th» gathering 
was presided over by Mr, T. J. Graioger, secretary. 
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“Applications of Electric Power.“ —The British 
Thomson-Houston Company make a very strong feature of the pre- 
paration of collections of illustrations of the many works carried out 
by them. Some time ago we noticed an excellent bock of views of 
electric tramways which had been equipped cn their system, and we 
ате now called upon to review an «qually well illustrated album con- 
taining a collection of illustrations of electrical apparatus of their 
system in use for {һе operation of pumps, hoists, cranes, and various 
other machirery. We have no doubt that tbis album will be prized 
by many an electrical engineer as giving excellent pictures to illue- 
trate some of the more important uses to which electricity is put in 
its application to heavy engineering work. The book does credit to 
all who have had any part in its prcduction. 


Auction Sale.— Messrs. Percy Huddleston & Co. will 
sell by auction (in re City of Bath Electric Lighting and Enginecring 
Company, Limited, in voluntary liquidation) on January 19th, certain 
electrical plant, comprising а number of dynamos, arc and incan- 
descent lamps, switches, and other electrical accessories, measuring 
instruments, cables and wires, gas engines, &c., &c. 


Bankruptey Proceedings.—The Official Receiver for 
the Rochester and Maidstone District (Mr. R. T. Tatham) on the 
4th inst. opened the public examinstion of Thomas King, who bas 
traded ав ап electrical engineer st St. Peter Street, Maidstone, and 
prior to that at 29, Western Road, Brighton, and after a lengthy 
examination the prcceedingas were adjourned for a month 
(February 1st) His total liabilities now scheduled amount to 
£2,497 192. 6d., of which £2,103 13s. 5d. is expected to rank for 
dividend. The asrets are stated to produce £1,109 11s. 11d., and the 
deficiency is given at £994 1s. 6d. The examination was conducted 
before Mr. Registrar Warner. Mr. Frederick William Davie, 
chartered accountant, Finsbury Pavement, bas been appointed 
trustee of the debtor’s estate. The first meeting was held at Bank- 
ruptcy Buildings, Carey Street, on December 2204 last, when the 
trustee and a committee of inspection were appointed. There are 
134 creditors, including several London electrical firms. Upon the 
adjournment asked for by the trustee being granted, the Registrar 
ordered deb!or to file an amended deficiency account covering the 
ia of two years prior to the receiving order, to be filed within 14 

ys. 


Dissolutions of Partnership.—Messrs. E. J. Mather 
and A. A. Mather (Mather Bros., plambers, gas and electrical engineers, 
Caledonian Road, N.) have dissolved partnership. Mr. A. A. Mather 
will attend to debtd. 

Messrs. C. C. Wardrop and C. A. V. Whitaker (Wardrop and 
Whitaker, electrical and civil engineers, Army and Navy Mansions, 
Victoria Street, S.W.) have dissolved partnership. Mr. Wardrop 
will attend to debts. 


Liquidation Notices.—The Northern Counties Electric 
and Motor Company, Limited, of Halifax, decided on 23rd ult. to 
wind up voluntarily, as by reason of liabilities they cannot continue 
business. Mr. J. Robinson, Lighteliffe, York, was appointed 
liquidator. 

The Improved Incandescent Electric Lamp (Foreign Patente) 
Syndicate is to be wound up voluntarily. Mr. R. Ballard, of 20, 
Jewry Street, E. O., has been appointed liquidator. 

At meetings held on December 20th ana January 4th, the Sheffield 
Electric Light and Power Oompany decided to wind up voluntarily. 
Messrs. G. Franklin and J. Gamble being appointed liquidators. 

The London and Hampstead Battery Company, on December 29th 
and January 5th, passed resolutions winding up voluntarily, and ap- 
pointing Messrs. R. J. S. Beeton and S. T. Turtle, liquidators. 


Books Received.—“ The Automotor and Horseless 
Vehicle Pocket-book.” 1899. 1s. Published by the Automotor and 
Horseless Vehicle Journal, 62, St. Martin's Lane, W. O. 

% Lockwood's Builders’ and Contractors’ Price Book." 1899. 
London: Crosby Lockwood & Son. 4s. i 


Branch Office.—The British Thomson-Houston Com- 

y, Limited, have opened brauch cffices at 21, Lincoln Place, 

ublin, in connection with their contract works in Dublin, and for 
various electrical business. Mr. Arthur Jacob is resident engineer. 


“Тһе Zuilder.“— The New Year issue of this journal 
favours its readers with а large number of supplements, which are 
far more bulky than the paper itself. There is a large useful map of 
the County of London, with а note of the names of all district 
surveyors within the area, and the numerous plates consist of very 
excellent pictures of buildings and structures of architectural interest 
in various centres. 


Changes of Address.—On account of increased business 
in the Midlands the Edison & Swan Company have removed their 
Birmingham offices to Jarger and more convenient premises, at the 
International Exchange Buildings, Edmund Street, Birmingham. 
They are there fitting up a spacious showroom for the display of 
electroliers and brass fittings generally. 

The Prism Globe Syndicate, Limited, Lave removed from Dash- 
wood House, E. O., to 57 and 58, Chancery Lane, E.O. 


The C.T.C. and Manufacturing Company, Limited.— 
We are ver; glad to hear that since Mr. Menzies, the general 
manager, has taken the active management of the works of tbe above 
company, and been ia Coventry on all but board meeting days, 
matters generally bave considerably improved. We understand that 
many changes have b2en, and are being made, both in the personnel 
and in the methods of producing the many paris, with advantage ; 
orders are in hand to such an extent that working 60 hours a week is 
insufficient to satisfactorily cope with them. The new year has 


brought new promises, which it is to be hoped may be fulfilled; but the 
" white elephant of over-capitalieation bas unfortunately at present 
to be reckoned witb, and is а serious handicap to dividend earning. 
The ccmpany renda us an apperdix to its 1897 catalogue describing 
some new transmittere, and other telephone accessories. 


Dividend. — The London Gazette contains notice of an 
intended dividend in the саке of John Dewhurst, electrician, &c., of 
North End R ad, West Kensington. The last day for receiving 
proofs is January 218. Trustee, Mr. E. Leadam Hovgb, official 
receiver, Bankruptcy Buildings, W.C. 


Electrical Accessories.—Mersre. Hale Bros., of Upper 
Thames Street, E.O., bave sent us specimens of each of the following, 
which are placed on the market by them. The “Hale” dry cell has, we 
are informed, an E.M.F. of 1:55 volte and a very large output. It is 
claimed to be uns ffected by temperature ard may be kept any length 
of time without diminution of atr. ngtb. The terminals enable an easy 
connection to be made, and as the whole is contained in an earther- 
ware jar there is no fear of corrosion or of the salts eating their way 
through. Inthe “W. D. H.” lampholder the principal feature is an 
arrangement by which the wiriog can b2 effected without unscrewing 
the case—20 of them can be fixed in the same time as one of the 
ordinary type. All that is necessary to be done is to loosen the 
terminal screws, wbich can be easily done with a small screw-driver 
or knife, and tbe wire is then passed through the holes in the 
porcelain and the screws tightened down again. The whole of tbe 
porcelain is in one piece eo there is no possibility of breakage in 
fitting, and tbe design is claimed to render short circuits or contact 
between loose wires and the brass case impossible. This lampbolder, 
as well as the cell mentioned ab;ve, is made in England. Messrs. 
Hale's ' Crown steel conduit system is one in which enamelled steel 
tube is used to replace wcod casing. The tubing can be installed by 
inexperienced labour ince all mitreing and screwing on cf covers is 
avoided. All neceesary joints, bends, &c., are provided ready-made. 
It is claimed that the “ Crown" conduit affords complete mechanical 
and electrical protection. The “Patent Joint" forms a connection for 
junction boxes, tees, and tubing which is damp and wat.rproof, and 
the tubes can be imbedded in plaster the same as speaking tubes and 

as tubes. The tubes being made of steel they can be made of a 
ight gauge so that the outside diameter requires to be but a little 
larger than the wire used, which for surface work is А great 
consideration. They can be fixed with ordinary crampet hcoks or 
saddle straps. The tube and connections being enamelled require no 
further painting. 


Electrical Engineering in Italy.—We learn, says 
Sell's Commercial Intelligence, that a company has been formed in 
Milan, with a capital of $80,000, to be known as La Societa Italiana 
di Applicazioni Electriche. This company is to acquire and carry 
on central electric lighting stations at Aguila, Pontedera, and 
Chioggia, and also the projects for seve electric tramways. 
Another company has just been formed at Vicenza to establish a 
central station for the electric lighting of the towns of Breganze and 
Sandrigo. The Helios Company, of Ehrenfeld, Cologne, Germany, 
is negotiating with the provincial authorities of Breccia for the con- 
struction of several lines of electric tramways iu that province. 
Siemens & Halske, of Berlin, have recently secured a contract to 
establish a central electric lighting and power station in the town of 
Perugia. Other contracts of less importance, but involving expendi- 
ture of some consideration in the engineering line, have of late been 
made in Rome. German merchants, it is said, are deriving a great 
deal of benefit from the industrial progress of Italy. 


Electrical Trade with Egypt.—The Consular Journal 
says that there is an increasing demand for electric light fittings of 
all kinds. The electric light is now being employed largely in private 
houses and public establishments, and its use is likely to be con- 
siderably extended. 


Electricity in Brussels.—It appears from а recent 
report by Consul Roosevelt, who represents the United States in 
Brussels, that the employment of electricity for illuminating pur- 
poses is rapidly extending in that city. The lamps, as well as 
nearly all other electrical supplies, are of German origin. Holland 
supplies а few, and England a fair percentage of the electrical wires 
employed. American lamps, and other electrical goods, are exposed 
for sale here, and are conceded to be superior to those imported from 
Germany, France, and England, and with a proper effort, the trade 
in these goods could be greatly increased. There is an excellent 
opening in copper wire, insulated wire, large cables, and arc lamps. 
An interesting installation of electric transmission by water-power 
has recently been completed by the utilisation of the River Etsch for 
the benefit of the towns of Bozen and Meran. The sources of the 
Etech are at a great height, the Reschen Lake, which is situated some 
5,200 feet above the level of the sea. At the place where the 
installation has been erected the fall of the river is 630 feet, over a 
distance cf about 14 miles. So far, 6,000 horse- power bave been 
utilised, and a similar quantity can be made available at the second 
fall. The power will be used for electric light at an extremely cheap 
rate, for industrial purposes, probable electric railways, &c. The 
course into which the water is conveyed has a length of about 6,000 
feet, a tunnel has been made throvgh the rocks of 1,730 feet in 
length, and at the end of this is a reservoir, with a capacity of 1,335 
cubic metres. From here the power conduit, 12 feet in diameter, has 
been blasted almost vertically in the rock. Itends in the chamber 
from which two steel tubes, about 5 feet in diameter, lead to the 
turbines. The tubes are, for the length cf 110 feet, inserted in the 
rock, and laid in concrete. From these tubes there are three outlets 
from each tube, which lead the water to the turbines, which are after 
the Portial Gerard system, and of 1,000 horse-power each at 320 
revolutions, the consumption of water being 1'4 cubic metre рег 
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second, with a utilised fall of about 230 feet. The dynamos are 
direct coupled with the turbines and generate currents of 10,000 and 
3,600 volts. The connection with Bozen has a length of 22 miles, 
and the one to Meran of three miles. They are overhead, supported 
by 33 feet high poles, and with a tension of 100,000 aud 3,600 volta 
respectively. Оп entering Meran, the current is conveyed through 
two cables to the distributing station, from which, by means of under- 
ground high tension network, it is conveyed to the transformers and 
reduced to 115 volts. The ваше is the case at Bozen, where the cur- 
rent, however, first is reduced from 10,0С0 to 3,600 volts. The cost 
of the whole installation amounts to about 1,500,000 florins, and it is 
likely to prove а very remunerative investment." 


English Electrical Plant fer Russia.—The Rugby 
Advertiser says that Messrs. Willans & Robinson have just completed 
an important contract in Russia, and at midday on Tuesday last week 
a whole train of upwards of 30 trucks, containing considerably over 
100 tons of engines and dynamos, forming the whole of the contract, 
was drawn cut from the Victoria Engineering Works, to be taken 
across to Hull for shipment. 


Extension of Premises.— Mr. G. Braulik, of Upper 
Thames S'reet, E.C., is compelled by increased trade to enlarge his 
premises. Extensive showrooms are being fitted up, and a largely 
increased stock will be kept. 


The Far East.—A financial daily quotes from the Last 
Asiatic Lloyd that the agents of Messrs. Siemens & Halske have 
secured a contract for the construction of an electric line between 
Matschiapu and Peking, which is already to be in work in March next. 
The same firm is said to have been entrusted with providing the elec- 
tric light for Peking. 


Fist Meeting of Creditors.—A first meeting of credi- 
tors was held under the failure of J. E. Liardet, inventor and patentee, 
16, Hyde Park Gate, on Thursday last week at the London Bank- 
ruptcy Court before Mr. Н. Brougham, Official Receiver. It appeared 
that the debtor bad been engaged in experimental work in connection 
with inventions and patents, and had derived an income of about 
£500 а year in respect of the sale thereof. Не had failed on а 
previous occasion about 10 years ago, from which proceedings he 
obtained his discharge. No statement of affairs was filed, but proofs 
amounting to £8,458 were tendered. The assets comprised the debtor's 
interest in electrical accumulators, water motors, and electric motor 
cars, in respect of which various patents had been taken out. He 
asserted that if properly worked and perfected, the whole of those 
patents should prove to be worth considerably more than 20s. in the 
£. The failure was ascribed to cxpenditure in completing work in 
connection with the patents. It transpired that the debtor had only 
recently returned from Cairo, where he had been engaged on behalf 
of а syndicate, with а view to securing certain valuable concessiong 
on the Nile. Mr. C. E. Soames, who attended on behalf of the 
debtor, said that the receiving order was taken by accident, and an 
application to set it aside was pending. The debtor was desirous of 
submitting a proposal to his creditors, and he asked for an adjourn- 
ment to enable him to do so. The creditors agreed to this, and the 
meeting was adjourned till February 3rd next. 

An adjourned first meeting of creditors was held on Friday last 
under a receiving order made in the case of Edward Baldwin Pym, 
electrical engineer, Bramham Gardens, South Kensington, and late 
of Scarborough, at the London Bankruptcy Court, before Mr. A. H. 
Wildy, Official Receiver. No accounts were filed, and the amount of 
the debts and assets did not transpire. The chairman stated that 
since the last occasion he had heard of the debtor, who was at Burn- 
ham, Somersetshire, and stated that he was without the means to 
attend in London. He (the chairman) had communicated with the 
Official Receiver of the Taunton district, who had arranged for the 
debtor to attend upon him for preliminary examination. On the last 
occasion it was stated that the debtor was abroad. Mr. Somerville, 
who attended for the debtor, said that at the last meeting it was 
stated that the debtor was at Monte Carlo. That was incorrect, as 
the debtor had never been there. The chairman said it appeared that 
the debtor was entitled to a certain income which was alienable upon 
bankruptcy, and in the interests of the creditors, he thought it would 
be best to further adjourn the meeting in order that full information 
might be laid before them. The meeting was adjourned until the 
30th inst. 

High Voltage Fittings.—Mr. A. P. Lundberg, of Kings- 
land, sends us a sample of his new “ Universal” high voltage wall 
connection without fuse terminals, fitted with Ridge" type of 
cover, as per illustration. The principle of construction is claimed 
to be quite novel. All the metal parts are thoroughly protected 
against possible leakage of current, being well embedded in the porce- 


lain in such a way as to render the insulation as perfect as possible. 
To provide а proper insulating bridge between the ende of the con- 
tact tubes when circuit is broken by withdrawal of plug, Mr. 
Lundberg still retains the method he has adopted for several years, 
viz. to countersink holes in the roof of cover to adwit the ends ot 
contact tubes, which he considers the simplest, neatest, and most 


satisfactory method, and the length of contact pins is kept down to 
reasonable limits. As usual, the plugs and sockets are of'similar 
gauge, and consequently interchangeable with those supplied since 
1884 and with each other. The construction is held to be simplicity 


itself. The contact tubes are of extra stout metal, and are pierced at 
their base by horizontal holes; through these pass studs screwing 
into the pillar terminals and clamping them solidly into contact with 
the contact tubes. We also illustrate a sample of the Dot” wall 
connection similarly arranged for high insulation. The diameter has 
been reduced a trifle owing to the improved construction and absence 
of fuse terminals. Mr. Lundberg also sends a sample of the Dot 
twin wall connection. As the original introducer of twin socket 


plugs several years ago, the use of which enabled the user to take 
two branches from one wall connection, either for temporary or per- 
manent purposes; he has noticed how the demand has increased, and 
felt justified in designing a special pattern to falfil these require- 
ments, which would be neater in appearance, and have less of a make- 
shift look than the present method. Side entering plugejhave been 
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adopted во that the article stands but а minimum distance from the 
wali when fixed. It is stated that considerable economy will be 
found in their adoption. The plugs are interchangeable throughout, 
but at present the article is only made to suit the “ Dot " gauge. 
Mr. Lundberg reports 1898 as an extremely satisfactory year, and 
1899 has already produced some good stock orders. 


Industrial Exhibition.—The members of the Article 
Club are shortly to organise an industrial exhibition of the processes 
and methods and appliances employed in the various branches of 
industry with which their establishments are connected. The pro- 
posal is explained in this week's Commerce in an interview with Lord 
Suffield, the president of the club. 


Langdon-Davies Motors.—The proprietors of the New 
castle Daily Journal have just introduced a number of Linotype 
composing machines. Oa the suggestion of Messrs. Ernest Scott and 
Mountain, Limited, who carried out the work, Langdon-Davies alter- 
nating current motors were installed for driving the machines. 


The Large Power Schemes.—Oor financial contem- 
poraries have given some details of the powers sought under the Bills 
now being promoted by the large electric power companies, brief 
mention of which has been already made in these columns. Under 
the style of the Lancashire Electric Power Company, power is sought 
to incorporate an undertakiog for the purpose of providing electrical 
generating stations for the production, storage and distribution of 
electricity within the area of the company's supply. The works to 
be constructed under these powers comprise four central or ppm 
stations оп certain lands set out in а schedule to the Bill in the 
parishes of Aspull, Parr, Little Lever, and at the western corner of 
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the Trafford Park estate, Barton-on-Irwell. At these central stations 
the company propoees to manufacture and sell everything necessary 
for distributing energy for lighting and other public and private 
purposes, and for converting the same into motive power, heat or 
otherwise. The capital of the company is to be £3,000,000 in £10 
shares, but with power to divide these shares into preferred half 
sbares and deferred Falf shares. Upon this capital it is proposed to 
raise а further £1,0C0,000 by the creation of debenture stock, but it 
is provided that the compulsory powers cf the company shall not be 
exercised until not less than £100,000 of the capital shall have been 
subscribed under contract. The first directors are to be Mr. W. P.J. 
Fawcus, Мг. F. E. Gripper, Mr. W. B. Hopkins, Mr. N. Scott Russell, 
Mr. G. B. Samuelson, Mr. R. P. Ssllon and four other persons to be 
nominated by them. The area of supply is fully detailed in the Bill, 
but, speakiog generally, it includes Laucashire and the northern parts 
of Cheshire. By Clause 34 it is provided that nothing in this Act 
shall confer on tbe company the exclusive right to supply energy 
within tbe area of supply, or to hinder or restrict any other body or 
person from supplying or increasing their present supply of energy 
within the same area, nor shall the company at any time Lereafter, 
by reason of any competitive supply, be entitled toany compensation 
for alleged vested interest. The profits of the company are to be 
limited to 10 per cent. subject to a sliding scale similarto many other 
companies. 

A Bill to provide for а central electrical generating station for the 
supply of electricity within certain portions of Leicestershire, 
Warwickshire, and Dorbyshire has also been deposited. The Bill 
proposes to incorporate and confer powers upon the Leicestershire 
and Warwickshire Electric Supply Company to acquire about 354 
acres cf land at Hinckley, in Leicestershire, on which to erecta huge 
generating station for the distributing of electricity direct from the 
company, or in bulk to any corporation within its area of supply, 
“ provided that, notwithstanding anything shown upon the deposited 
map, the company sball not supply any part of the County of 
Nottingham." The share and loan capital of the company is to be 
£1,000,000, of which £250,000 may be raised on mortgage. The profits 
of the company are to be fixed at 10 per cent., but subject to an increase 
of bs. per cent. for every one-tenth of 14. per unit at which the 
“energy” may be supplied below the stan price of 24d. per unit, 
The Bill further provides that nothing in this Act sball be construed 
to confer upon the company the exclusive right to supply energy 
within the area of supply, or to hinder or restrict any other body, 
company, or person from supplying or increasing their present supply 
of energy within the said area, nor shall the company at any time 
hereafter, by reason of any competitive supply, be entitled to any 
compensation for alleged vested interest in respect of any of the 
powers conferred проп it by this Act." 


Lists, &c,—The Electrical Power Storage Company are 
circulating sheets for substitution in their catalogue, giving particulars 
of their K.W.S. cells, showing an advance in prices. 

Messrs. John Gibbs & Son, of Liverpool, have issued a list ofa 
direct-driven electrical dust-proof air-propelling and ventilating fan, 
with enclosed motor. 

The Prism Globe Syndicate send us a list of their globes for electric 
light fittings. 

The Ospe Asbestos Company, Limited, of Minories, E C., bas 
issued & useful desk blotting pad, with calendar for 1899 printed in 
the left hand corner. 


Lockwood's Builders’ and Contractors’ Price Book. 
—In the 1899 edition of this annual, just published, the editor 
remarks upon the unprecedented high prices for material and labour 
which bave prevailed for more than a year in the building trade. 
The cost of labour has risen very greatly, owing to the policy of the trade 
unions in restricting the amount of labour given in return for wages, 
with the result that master builders, in the consequent uncertainty 
as to what paiticular jobs of work will really cost them, have been 
led to raise their prices higher than they otherwise would have done. 
The book contains an extensive section dealing with electric lighting 
as it affects the builder. This has been specially revised and added 
to since the last issue. 


New Books.—We are asked to state that Messrs. 
Whittaker & Co., of White Hart Street, Paternoster Square, E.C., are 
tbe recognised agents in England for the two books, “ Wiener’s 
Dynamo Electric Machinery " and “ Dictionario Technico,” reviewed 
in our last week's issue. 


New Premises.—Messrs. W. Н. Baughan & Co., of 


Charlbury, are about to open premises at 8 and 10, London Btreet, 
Reading, as manufacturing electricians. 


А New Copper Company.—The prospectus of the Mount 
Lyell Comstock Copper Company has been issucd. This company 
has been formed in order to purchase and work copper mines situated 
near to the North Mount Lyell Compauy'e mine in Tasmania. The 
property covers 80 acres, and is directly on the line of the lcde 
worked by the latter company.  Prospecting tunnels have been 
driven in several directions through the property, and the position of 
the cbief body of ore located. Assays of this ore have shown it to 
contain 6 to 7 per cent. of copper, and 1$ os. precious metals per ton. 
The average metal value of the ore at present prices is therefore 
£4 16s. per ton. Mining, smelting, and freight charges are estimated 
to amount to £2 per ton, so that a profit of £2 16s. per ton of ore 
mined may be looked for—as long as present prices last. The new 
company has four directors of the Nortn Mount Lyell Company upon 
its London board, and the ore raised will be smelted by the latter 
company in their recently erected plant. The capital of the Mount 
Lycll Cometcck Copper Company is fixed at £500,000 in £1 shares. 
Th vend rs of the property take 400,000 shures as payment for the 


ваше; 50,000 shares are to ba reserved for future issue; 30,000 shares 
bave been applied for by the directors and their friends; and the 
gereral public is now invited to apply for tbe small balance of 
20,000. The vendors are evidently confident that copper has not 
yet reached its higbest point in value, and they will no dcubt unload 
some of their 400,000 sbares at a future date. We commend the 
remarks contained in our “ Note” of December 23rd to the attention 
of sny intending applicants for, or purchasers of, these shares. 


Pocket- Book.—The Blackman Ventilating Company, 
Limited, sends us a very neat and convenient little memoranda book. 
As an additional inducement to continually carry the book in one’s 
pocket, there is & railway accident insurance coupon presented with 
it for £500, available until December 31st, 1899. 


Power-Saving Appliances.—We have received from 
Messers. Graham, Morton & Co, Ltd, of Leeds, a catalogue of various 
classes of machinery for handling coal, grain, &c, of liok belting, 
elevator buckets, coke ovens, millwright work, screens, aerial rope- 
ways, crusbere, and other machinery. We thiok engineers will find 
it a handy book to have by them. Many of the appliances contained 
are of a clas: that are not much known, and we have mot those who 
have frequently needed to make inquiries as to makers of some of the 
articles we here find. 


Rail Bonds.— M»ssrs. W. F. Dennis & Co. (agents for 
Felten & Guilleaume) have issued a new illustrated list of the 
Neptune copper rail bonds, and Sellon's patent screw bonds. 
The same list also describes the Neptune” flat copper rail bonds, 
which were supplied for the Gla:gow (Springburn) electric trolley 
trams to the Corporation engineers’ own design. The illustration of 
this method shows triple boads fixed on the bottom of the rail. 
The Bellon bond screws in the web of the rail, and we understand 
is new to the public. 


Russell v. Torromé.—We are indebted for the following 
brief report of the above action to Messrs. Swann & Oo., solicitors 
for the plaintiffa: —This action was brought by Mr. J. A. Russell 
(trading as Russell & Nassell), of 49, Victoria Street, 8.W., electrical 
engineers, against Franco Torromé, of 4, Jeffreys Square, Bt. Mery 
Axe, E.O., to recover £113 45. 2d., the balance of his accounts amount- 
ing to £294 68. 2d. for electric light installation and fittings at 
defendant's new residence, Hillwood, Lower Sydenham. The de- 
fendant, by his defence, alleged that plaintiff had not carried out the 
work according to his agreoment, and part thereof was useless and 
dangerous, that fittings were charged at excessive prices and not of 
the agreed description, and in the alternative, while denying all 
liability, the defendant paid into Court £75. The defendant, by his 
counterclaim, repeated certain paragraphs of his defence, and alleged 
that he had by reason thereof suffered damage and claimed £45. 
The action was tried before Mr. Justice Hawkins aud a special jary 
of the County of Middlesex, on May 10th, 1898, and by consent the 
jury were discharged, and the action was, on May 11th, 1898, by 
consent, referred to Lord Robert Cecil, Barrister-at-Law (the 
arbitrator nominated by the Jadge, the parties being unable to agree 
on an arbitrator) to report. The reference was proceeded with 
before Lord Robert Cecil on November 10th, 11th, and 17th, 
1898, and on December 23rd the arbitrator made his report, 
which found that the work was done in a first-class manner, and that 
the goods supplied were in accordance with the estimate and speci- 
fication, except that some of the switches were slow-break switcher, 
that the wo:k (except as to the said switches) was done according 
to the rules of the local supply company; that the insulation 
resistance of the wiring and switches measured four megohms, which 
he considered was a bighly sati:factory result ; that (except as to the 
said switches) the charges for fittings were not excessive; and that 
the fittings were of the agreed description. The arbitrator reported 


. that plaintiff was entitled to £132 9+. 2d. in respect of the balance of 


his accounts, and that the sum cf £75 paid iato Court by defendant 
was not sufficient to satisfy the plaintiff's claim ; also that defendant 
was er titled to £5 on his counterclaim in respect of the expense 
occasioned by the slow-break switches supplied. On December 19:b, 
1898, plaintiff moved before Mr. Justice Hawkins for jadgment, and 
on December 29th, 1898, the judge gave his reserved judgment, and 


directed judgment to be entered for the plaintiff for £127 9s. 2d. 


(being tbe balance of £132 93. 2d., after deducting the £5 to which 
the defendant was entitled on his counterclaim) and ordered that the 
£75 paid into Court by defendant should be paid out to plaintiff in 
art satisfaction. The Judge gave the plaintiff all the costs of the 
itigation except costs of counterclaim necessary for recovery of the 
£5 which were allowed to defendant. | 


The St. James's and Pall Mall Electric Light 
Company, Limited,.—This company have lodged a Bill for next 
session for power to acquire additional lands for the erection of 
further generating and transforming stations. The preamble states 
that thes» powers аге required to enable the company to meet tbe 
increasing demand for electricity within their area of supply, which 
has largely iacreased and is increasing. 


The Smoke Nuisance.— Oa Thursday last week, at the 
Southwark Police Court, the City of London Electric Lighting Com- 
pany, Limited, of Great Winchester S:reet, were summoned by the 
Bt. Saviour’s District Board of Wo:ks for allowing black smoke to 
issue from chimneys at their premises, Meredith's Wharf, Bankside. 
There were, says the Cit» Press, eight summonses in respect to offences 
on eight days in December. Mr. Pasmore, who defended, applied for 
an adjournment for two months. On December 8th, he said, the 
defendants were fined for the same offence, and they were now doing 
their utmost to abate the nuisance. Their work had increased to a 
tremendous extent, and as early as last March they entered into a 
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contract for five new boilers, in order to meet the demand for electric 
light. Those had been supplied, but some steam pipes were still 
lacking. When they were fixed there would be an end to all nuisance. 
Mr. Topham, who appeared for the District Board, objected to an 
adjournment, and said the defendants had been before the Court 

oz зп times in the last six or seven years. Defendants were 
not using smokeless coal. Sanitary Inspector Grist, Inspector Cook, 
and other witnesses gave evidence of the existence of b smoke. 
Mr. Pasmore said the defendants were in a difficult position. They 
had 33 boilers of 600 horse-power each, and two shafts, and altera- 
tions could only be made slowly, because they could not stop the 
supply of electric light. They had spent £8,250 in fitting up auto- 
matic stokers,and were doing everything possible to avoid a repe- 
tition of the nuisance. Mr. Slade imposed a fine of £5, and 2s. costs, 
on each summons. 


1898.—Messrs. E. P. Allam & Co., who report a busy year, 
have carried out during tbat period 147 installations, including 
scveral west-end and suburban private houses, and a large number of 
offices, shops and public houses. Among the contracts in hand at 
present is the lighting of Messrs. Lion & Son's boot factory with 
nearly 400 lamps. 

Messrs. W. O. Rooper & Robins, of Stafford, also report a 
very busy year, and send a list of a number of installations 
erected and now erecting, which include are and incandescent 
lighting and power distribution for the Scottish Cyanide Company's 
Works at Lsven, N.B. (Prof. Kenuedy, consulting engineer). The 
ighting of the Shire Hall, Stafford, for the County Council; also 

the Town Hall, Chester. The lighting of the Hall Dock offices for 
the North-Eastern Railway; also of the Hull Dock engine room; of 
Downswood House, and the Deanery at Chester, the Chester Rows, 
the temporary lighting of Ohester Oathedral, and accumulators and 
electric motors at Stockton Cement Works for Chas. Nelson & Oo., 
Limited ; the re-wiring of the State apartments, Eaton Hall, and 
the provision of a 2,200 ampere-hour battery for the Duke of 
Westminster, and the lighting of the Palace, Chester. The overhauling 
the plant at Peckforton Castle for the Lord Tollemache is in the list, 
and there are various plants, &c., for country mansion lighting. 


ELECTRIC LIGHTING NOTES. 


Airdrie.—The Lighting Committee visited the Scottish 
House-to-House Electricity Company's works at Coatbridge some 
days ago, and inspected three specimen electric light lamps which 
that company suggests as suitable for the electric lighting of Airdrie. 
Tae town clerk was instructed to ask the electricity company to 
sabmit in complete form the scroll of an agreement showing the 
terms on which they will light the principal streets of the burgh in 
the event of the Oouncil resolving not to do it themselves. 


Aldershot.—The Council last week discussed the Electric 
Lighting Committee’s recommendation to undertake an £11,000 
же lighting scheme, and adjourned further consideration until 

mon 


Barmouth.—A deputation from the Barmouth Urban 
District Council has just waited, with the surveyor, upon the 
Aberystwyth Town Council Lighting Committee for the purposes of 
acquiring information on the question of electric lighting, which it 
is proposed to instal at Barmouth. 


Barnet.—The District Council last week adopted a draft 
agreement with the Electrical Power Distribution Company for the 
lighting of the town. 


Bath.—Among the various electrical matters which came 
before the Electric Lighting Committee last week was a suggestion 
that all the streets should be lighted by electricity. In the course of 
the discussion on the point it was stated that whereas to light 600 
gas lamps cost about £2,000 a year, 80 arc lamps involved an outlay 
of ua The matter was ultimately referred to the Works Com- 
mi 


Belfast.—The electrical engineer а few weeks ago reported 
to the Electric Committee that he had made tests on 420-kilowatt 
steam dynamos at Runcorn, erected by Messrs. Mather & Platt, also 
on some traction steam dynamos of a smaller capacity at Blackpool 
and Fleetwcod electric traction station erected by the same firm; 
the results were satisfactory, and he recommended that the tender, 
being the lowest, be accepted. The Committee recommended the 
Council] "That the tender «f Messrs. Mather & Platt for four 
400-kilowatt steam dynamcs, at £14,500, be accepted.” It also 
recommended that the salary of Mr. V. A. Н. M'Cowen, engineer, be 
increased by £100 a year, making £400, and that of Mr. M. C. Olssen, 
assistant engineer, by £50 а year, making £200. 


Birmipngham.—An electric light installation bas just 
been inaugurated at the Queen's Hospital. The installation, consist- 
ing of 350 16-candle incandescent lights, has been provided by Veritys, 
Limited, to the specification of Messrs. Henry Lea & Son. For the 
service of the hospital the Electric Supply Company have carried a 
main from the Five Ways to the bottom of Easy Row. The detached 


' that the cables were not so 


ward and the Nurses’ Home are included in the lighting scheme, 
being connected with the service of the main building by under- 
ground Oallender cables, similar to those used in the streets. All the 
medical and surgical officers’ rooms, the theatre, the chapel, and the 
administrative departments are fitted with the electric light. For 
the operating table a special refiector lamp is provided. In the 
oculiste' room a small search light, an illuminated laryngoscope, and 
other testing appliances, suggested by Mr. Priestley Smith, have been 
supplied. For the electric cautery, surgical search light laryngoscope, 
and other portable appliances now used in hospital practice of elec- 
tricity, switchboards, with transformers, have been placed in con- 
venient positions in each ward, so that the apparatus can be 
SERIA to any bed without the use of accumulator or other 
tteries. 


Brighton.—At the last meeting of the Town Council 
the Lighting Committee submitted а report from Mr. Arthur Wright, 
electrical engineer, stating that in order to improve the distribution 
of electrical pressure, and render the light more steady in the dis- 
tricts shown on an accompanying map, it was necessary to contemplate 
in the near future supplying all consumers in these districts at 230 
volts on the three-wire system, and he recommended that arrange- 
ments should be at once commenced to enable this change in the 
supply to be effected within the next 18 months. It was resolved 
that the recommendations contained in the report be 
approved and acted upon. The town clerk reported to 
the Committee, with reference to the loan for £56,300 
recently sanctioned by the Local Government Board for the pur 
of the electric lighting undertaking of the Corporation, that the Board 
had only allowed a od of 12 years for the repayment thereof, 
instead of 25 years, the period for which the Council applied. The 
Board had allowed 25 years for the repayment of all previous loans for 
buildings, machinery, &c., with the exception of the loan of £43,300, 
sanctioned in 1897, for the repayment of which a period of 21 years was 
alowcd. The town clerk did not know the Board's reason for 
limiting the time for repayment to so short a term, but the result to 
the Corporation would be that the annual charge upon the electric 
lighting income would be £5,774, instead of £3,337 (the annual sum 
necessary to pay off the loan in 25 years) being an increase of 
£2,437 annum. It was resolved by the Committee that 
toe town clerk should communicate with the Local Government 
Board, requesting them to extend the time for the repayment of the 
loan to 25 years. Councillor Dutton Briant, in moving the adoption of 
the report, said the Local Government Board was attempting to 
impose upon them as a Corporation conditions which, if they became 
general, would simply crush the life out of all municipal under- 
takings and play into the hands of companies by handing over to 
them veritable mines of wealth. Ia Brighton they had sought to 
make the charges for the electric light as low as possible, consistently 
with their duty to the ratepayers, with the result that they were 
22 per cent. lower than Sheffield, where fuel was so much cheaper. In 
London 42 years were being granted for the repsyment of loans for 
similar purposes to that for which in Brighton they were only to be 
allowed 12 years. After а discussion the report was adopted. 


Canterbury.—Last week the Town Council confirmed 
the recommendation of the Lighting Committee that Mr. N. 
Bianiland be appointed electrical engineer at a salary of £200 а year. 
The report submitted to the meeting by Mr. Hammond showed that 
in addition to this £200 the salaries of the remainder of the staff 
would amount to £670. 


Cardiff.—At last week's meeting of the Electric Lighting 
Committee the question of the condition of the cables and the 
defects in the street lighting was considered. Attention was called 
to the report that on one day the lights were out from midnight to 
5am. Thechairman said the people in the town were anxious to 
know the reason of these failures, and he should like to know if the 
cables were defective. Mr. Applebee (electrical en ) said so far 
as he knew the cables were in perfect condition. chairman said 
that would be reassuring to the public, many of whom had the idea 
as they should be. Mr. Applebee 
gaid he had every confidence in the cables. He reported them defec- 
tive abouta year ago, and was ordered to replace them. The whole 
of tbe cables for the arc, or rectified, amps had been renewed during 
1898, and were perfect. The Chairman: But the light is not parteos, 
and therefore there is something wrong elsewhere. Mr. W. Evans: 
Doesn't the continuous rain affect the cables? Mr. Applebee said 
damp always affected cables, but they had now absolutely the best in 
the market. The wire was covered with paper and then lead, and 
they had got а continuous lead pipe over the cable all the way, 
«xcept where the services were laid to the lamps. As long as the 
cables were supplying the lamps they could take it there was no 
damp on it. He bad nosuspicion of damp affecting these cables at 
all Whenever the light went out it was due to the engine, the 
rectifler, or the lamps. He was confident that the current to the 
rectifled arc lamps was better than ever it was. Mr. Applebee con- 
tinued: I say the whole problem is the burning cf the lamp. The 
present state of street lighting is deplorable, and it annoys me to see 
it. Ihave done my best with the material at my disposal. The 
Chairman: Yes, but we want to find out the difficulties. Mr. Good 
said first the transformers were said to be defective, and they were 
altered. Then the cables were bad, and they were changed. Nowit 
тав the lamps, and that meant further expense. Would it be pos- 
sible to give a steady light for the expense? The Chairman: We 
can't say anything yet. Mr. Applebee has tried to improve the 
system ever since he has been with us. He says the wires and cables 
are all right, but the clockwork in connection with the old lamps is 
defective, and he is asking to put up two experimental lamps. Mr. 
Good: The public put the responsibility on us. The Chairman: Of 
course we accept it, but until we have come to a definite decision on 
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the lamps that are being tested we cannot do anything else. The 
committee decided that Mr. Applebee should submit designs of 
electric pillars and lamps before proceeding with the lighting of 
Newport Road or any other district. 


Chorley.—A sub-committee was appointed by the Town 
Council recently to obtain information as to the best means of carry- 
ing out the electric lighting order, and report. 


Coalville.—The District Council will oppose the Bill to 


be promoted in Parliament by the Leicestershire and Warwickshire 
Electric Supply Company. 


Coatbridge.—A committee of the Old Monkland School 
Board has recommended that nothing should be done re electric 
lighting during the present financial year, bat that the expediency of 
laying down an installation of their own should be considered before 
the end of the financial year, and that if it does not exceed the esti- 
mated cost, that it be gone on with. 


. QOolchester.—The Military Hospital is now being sup- 
plied from the central station in Osborne Street, and the temporary 
pas will shortly be removed. The tctul number of lights at the 

ospital is nearly 500. In the town 50 applications have been re- 


ceived for a total of 2,523 8-C.P. lampe, and of these 28 consumers 
have been connected. 


The Colonial Office.—It is stated that among various 
alterations being made at the Colonial Office is а general installation 


of electric lighting for the Great Hall. Hitherto electricity has been 
in partial use only. 


Crewe.—Last week a Local Government Board inquiry 
was held into the application of the Corporation to borrow £26,000 
for electric lighting purposes. Mr. B. Hopkinson said he thought 
the site was extremely good and central. Th-y proposed to erecta 
generating station covering about 8,000 square feet, the power to be 
supplied by two large engines and two small ones. The estimated 


. expenditure in the limited area proposed to be covered was 
£24,198. 


Datchet.—The Datchet Parish Council have passed а 
resolution approving of the electric light beiog introduced into the 
district, and are prepared to support the Slough and Datchet Electric 
Light Company in their application for powers. 


Derby —At a special meeting of the Town Council on 
January 4th, the Electric Lighting Committee reported that they had 
under consideration a report from the recently appointed engineer, 
Mr. T. P. Wilmshurst, as to the extension of the electric light 
buildings and plant necessary for meeting the increasing demand for 
current, and they were of opinion that the present station and land 
adjoining could bs used for this purpose and for future extensions, 
without a new site being provided for the tramway generating plant. 
А plan had been prepared by the electrical engineer. The estimated 
cost of the proposed works, which included structural alterations and 
additions to the buildings, new boilers, superheaters, and softeners, 
pumps and steam piping, engines, dynamos, mains, condensers, 
transformers, and meters was £25,000. This amount the committee 
were informed would provide the necessary buildings, works, and the 

lant fot the next few years. The estimate included the provision of 

uildings for the generatiog plant in case the tramways were woiked 
by electricity, but not any item of the electric plaut ne ces:ary for 
that purpose. The Council was recommended to grant the sum of 
£25,000 for the above purposes, and to direct application to the Local 
Government Board for sanction to the borrowing thereof. After a 
brief discussion the recommendations were adopted. 


Dublin.—The Corporation has accepted а tender for a 
new transformer sub-station. £50 has been voted to Mr. Ruddle, 
the electrical engineer, as а bonus for extra work in connection with 
the recent failures of the electric cables. Application is to be made 
to the Local Government Board for а supplementary loan of £7,000 
for electrical mains and cables, &c. 


Dukinfield.—The District Council will oppose the 


Bonth Cheshire Electricity Bill and the Lancasbire Electric Power 
Company's Bill. 


Ealing.—The District Council last week adopted a report 
of the Electric Lighting Committee, which stated that the electrical 
engineer had reported that & main had been damaged, and after very 
careful investigation he had formed the opinion that the damage had 
been wilfully done by some person who, after discovering the where- 
abouts of the main, had very severely dinted the same in several 
places, necessitating the cutting out of some 35 yards of cable and 
the laying and jointing of new cable in place thereof. The Com- 
mittee, fully rcalisirg the possible serious consequences of wilful 
damage of this kind, which might result in serious loss of life and 
property, recommended that a reward of £50 be offered for informa- 
tion which would lead to the conviction of anyone who tampered with 
the mains, and that the clerk be instructed to draw up notice to this 
effect. The engineer further reported that he had discharged teven 
of the outside workmen through neglect of their work. The Com- 
mittee having heard the facts of the case, fully endorsed the engi- 
neer’s action in the matter. Since the previous meeting of the 
Committee, applications bad been received for 191 8-U.P. lamps to be 
connected, making a total number of 21,538 8-C.P. lamps applied for; 
of this number 20,414 had been connected. In the course of a short 
discusrion on the subject, the surveyor said it was a diabolical thing 
that one of the mains should have been tampered with. Whoever 


did it must have protected himself, or he would bave been killed on 
the spot. 


Failsworth.—The Failsworth District Council have 
received notice from the town clerk cf Manchester of the Manchester 
Corporation's intention of promoting a Bill for the tramways. A 
copy of the Bill was also received. Toe clerk submitted a circular 
and map from the Lancashire Electric Power Company at the last 
meeting of the District Council, with reference to the formation of 
the company for the purposes of establishing generating stations and 
supplying electricity throughout the area pointed out on the map. 
Fails worth was covered on the map, ard so was Oldham. The 
solicitor to the Council wrote stating that the Council should decide 
whether they would oppose it or not. They might ascertain before it 
was necessary to do anything what other local authorities were doin 
in regard to the matter. A deputation was appointed to attend, 
necessary, any meeting that might be called by апу authority with 
respect to the matter. 

A similar communication and map were received by the Royton 
District Council from the Lancashire Electric Power Company, and 
the Council decided to refer the matter to tte Tramways Committee 
for consideration. 


Garston.—Last week at a meeting of the Urban District 
Council the legal adviser submitted a report on the Special Parposes 
Commit'ee’s recommendation that the Council enter into an agree- 
ment with the British Insulated Wire Company, Limited, for the 
transfer of the rights and obligations of the Council under the Garston 
Electric Lighting Order, 1897, for а period of 42 years, subject to 
certain conditions and the approval of the Board of Trade. The 
conditions stated that the company undertook to have electric light 
and refuse-destructor works erected witbin & period of nine months 
from the date of the transfer, to supply electricity to private con- 
sumers at 5d. per unit, and to public lamps at 3d. per unit ; todestroy 
ashpit refuse at 93. per ton, tte company to pay to the Council all 
the costs of obtaining the order not exceeding £500. The chairman, 
in proposing the adoption cf the recommendation, ssid he thought the 
terms were very satisfactory. Captain Turner teconded. After some 
discussion the meeting was adjourned. 


Gateshead.—The Electrical Power Distribution Company 
has deposited ite draft provisional order with the Parliamentary 
Committee. An agreement is to Ъз sealed between the Corporation 
and the company, and a committee has been appointed to see that 
thesgreement is properly carried out. 


Great Yarmouth.—At the monthly meeting of the 
Town Council on Tuesday, а report as to the electric lighting under- 
taking showed that the income for the last three months amounted 
to £1,697 15s. 2d., and expenditure to £758 0s. 5d. "There had thus 
been earned, beyond cost of production, £939 14s. 9d. Deducting 
cost of repayment of capital, interest, rates, insurances, and sundries, 
there remained а clear profit of £369 14s. 9d. on the quarter's 
working. 


Greenwich.—The Board of Trade bas asked the 
Greenwich District Board what observations it has to make in regard 
to adraft smended form of consent to an extra high pressure supply 
being given by the London Electric Supply Corporation, together 
with an amended description of the system to be adopted by that 
company for the supply of energy under their orders of 1889 and 
1896. The District Board has referred the mater to the Parish 
Committees. The local authorities have been conferring as to the 
course to be adopted with reference to the proposed provisional 
order cf the County of London and Brush Provincial Electric Light 
Company, Limited. 


Hammersmith.—The Vestry is making application to 
the City Council for a £56,000 loan, for further extensions of elec- 
tricity—plant, mains, buildings, &c. 


Hampstead.—At its last meeting the Vestry had an 
important point under discussion. It appears that Messrs. Allingham 
and Fennell, of Harrow Green, Leytonstone Road, N. E., had inadver- 
tently connected two consumers in Hampstead on to the mains of 
the Vestry without giving due notice to the Department. For 
this offence the Electric Lighting Committee recommended that 
the firm in question and their two delinquent clients should be 
prosecuted for failing to comply with the rules and regulations of the 
Vestry. Before the discussion on this recommendation had proceeded 
far, the vestry clerk, Mr. A. P. Johnson, announced that he had 
received a communication from Messrs. Allingham & Fennell 
explaining the circumstances, and stating that they would be very 
careful that nothing of the kind should occur in the future. One of 
the consumers had, too, expressed his regret at the occarrence and 
offered to pay a reasonable amount for the current consumed during 
the time the unauthorised connection existed. Under these circum- 
stances the Vestry referred the recommendations back to the Com- 
mittee with power to act. 


Harbour Lighting.—The Clyde Trust last week passed 
the following resolutions re electric lighting for the harbour :— 
(1) That electric lighting be forthwith introduced. (2) That 
the light be limited at first to the large open spaces where night 
work ie conducted, viz.:—On the north side of the harbour at the 
Mineral Quay and entrance, Queen’s Dock ; and on the south side of 
the harbour at the east end and scuthmost quay of Prince's Dock, 
Mavisbank, General Terminus, and Springfield Quays, and Kingston 
Dock entrance. (3) Thatthe trustees arrange to purchase the current 
required for the north side; and that the current for the soutn side 
be provided by an installation to be formed by the trustees in the 
engine house, Prince's Dock. (4) That the necessary equipment of 
lampe, &c., for those localities, and the laying down of the installa- 
tion, be proceeded with by contract. 
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Hereford.—Last week the Town Council adopted the 
report of tho Electric Lighting Committee who have been collecting 
information re electric lighting for the town. They reported having 
prepared specifications and estimates and submitted them to leading 
firms of manufacturers of the requisite machinery and plant, with the 

result that they have had tenders from no less than 17 eminent firms, 
some of whom have tendered for part only cf the work, and some 
practically for the entire work. The committee have relected four of 
these tenders, and from a comparison, they advise tbe Council tbat 
the cost of the whole of the machinery and plant, including all the 
expense of installation and of laying the cable, other than the expense 
cf such work as will be performed by the Council itself, will be 
approximately £12,000. Adding to this £1,000 for meters and con- 
nections, £2,0CO0 for the cost of the site and laying it out, £4 600 for 
boildings and trenches, which the committee propose that the 
Council's own workmen shall undertake, and £1,000 for legal charges, 
contingencies, &c., a total of £20,000 is arrived at, and the committee 
advise that an ADR ON should at once bs made to the Local 
Government Board for leave to borrow this sum. The committee are 
agreed that the form of power should be steam, though they have not 
finally decided on the type of engine, and they are also satisfied that 
& low tension three-wire system is the one best adapted for their pur- 
pose. “ They intend, however, assuming this report is adopted by the 
Council, to consider still futther the tenders above referred to, and 
to obtain such further advice and particulars as they may find 
necessary, and they hope both to report further to the Council shortly 
and to be prepared with a definite scheme by the time the neczssary 
irquiry in connection with the loan to be asked for is held.” 


Huddersfield.—T here was a brief failure of the electric 
light in some portions of the borough on Saturday night. 


Hyde.—An extensive scheme is being prepared for light- 
ing the town with electricity. It will be submitted to the Council in 
ue course. 


Hythe.—Owing to an oversight on the part of their staff, 
the Coancil's Parliamentary agents omitted to deposit the necessary 
dccaments for the electric lighting order. They have returned the 
£50 deposited, and will remedy the matter when the time again 
comes round for making application. Some Councillors are rather 
joyfal, because the delay will enable them to judge better of the 
success or otherwise of electric lighting in other towns. 


Iifracombe.—The surveyor last week submitted to the 
Council an exhaustive report dealing with the electric lighting of the 
town. He recommended that the Oouncil carry out the work. The 
matter is to be thoroughly discussed in committee, as it had been 
decided to call in the services of an expert electrician. A draft 
agreement as to the electric lighting of the town was received from 
the gas company, and deferred for further consideration. 


Islington.—At the last Vestry meeting a letter was sub- 
mitted from the Vestry of Bt. Pancras with regard to the supply cf 
electric current to the premises of consumers situate on the border 
line of Islington and St. Pancras. The Vestry had been in communi- 
cation with the Board of Trade, who stated that they bad no power 
to order the ere&tion of overbead wires. A proposal to appoint а 
joint committee to confer with their committee on the subject, has 
been referred to the Lighting Committee for report. 


Kilmarnock.—The Town Council has resolved to make 
application to the Board of Trade for electric lighting powers. 


Leamington.—The Town Council has refused consent 
to the formal application of the Midland Electric Light Company 
for consent to the application for & provisional order. 


Leatherhead.—The Urban Council has now decided to 
engage Messrs. Handcock & Dykes to advise те an electric lighting 
scheme. A special Council meeting will go into the whole question. 


Leeds.—Ia addressing the Council last week, Alderman 
Wigram moved the acceptance of the tenders mentioned in our 
" Contracts Closed." He remarked that this was the first oppor- 
tunity there had been of giving the Oouncil an estimate regarding 
the future of the electric lighting undertaking. At the best it would 
be а mere estimate he should give. The Committee considered that 
the best course to pursue was to develop the undertaking rapidly 
bat carefully. Tae items contained in the resolution represented an 
expenditure of nearly £44,000. The extensions (part of which he 
had mentioned) were confined to the full development of the existiog 
site, and he believed it would be necessary to expend from £82,000 
io £85,000 on ths site and on the mains and distributing stations. 
This would entail, for sinking fund and depreciation, a farther charge 
cf £5,000. Without depreciation it would be £3,060. That «xpendi- 
ture would be partly reproductive. He did not think that the wh.1e 
of those works culd be carried out before January 1st, 1901, and the 
total charge for them would be, with depreciation, about £27,000. 
and withont depreciation, £19,500. The extensions necessary to 
complete the existing station to its fall capacity were :—One 1,000- 
H P. engine, on order, £6,350; two 1,000-H.P. engines, £12,150; five 
boilers, with pipes and setting, £9,500; seven sub-stations, £16,400 ; 
and th» Hunslet extension, £8,400. Thesa matters had not been put 
out for competition. The Committee had thought it wise to com- 
plete the station on the plans, and as nearly as possible on the lines 
laid down by the company. They had done so because it was very 


difficult in a great business like this to avoid wasting time. The 
growth and demand for electricity was very rapid, and the engineer 
advised that it was most important that the work should be pushed 
on. That being so, the Committee had dispensed with any applica- 
tion for contracts. There was a further proposition to extend the 
cables and lighting power to Hunslet, and perhaps the reason Hunelet 
was chosen was because there was a hope of getting an exc:edingly 
good customer for a large sum of money in that direction. If that 
customer was secured, no doubt the Hunslet extension would imme- 
diately pay. The cost of coal conveyera, tank, inclined dranght, and 
switchboard extension amounted to £3,400. To carry and distribute 
the current, which they wculd then be able to generate, additional 
mains and sub-stations would be required, and this would mean an 
outlay of £25,C00, bringing the tctal up to £82,000. This would 
enable the Corporation to develop the existing station to the maximum. 
It, however, took no account of the Britannia Mill site, and the 
Committee would therefore have to come before the Council again 
for money necessary to be «xpended there. The existing station 
allowed of an output of 2,400 kilowatts; the engine on order would 
give 600 kilowatts, and with the proposal for 1,200 more there would 
be a total of 4,200 kilowatts. In 1897 the existing station earned 
£13,054 net. The units sold increased from 833,000 in 1897 to 
1,199,C00 in 1898, an increase of 43 per cant. 

Tae Lighting Committee asked the Council to sanction the 
expenditure of £14,296 upon further mains and accessories. 
At present the mains only supply the centre of the city, 
Chapeltowpn, and Headingley. The Lighting Committee want 
to carry the carrent to Hunslet, where it is anticipated it will be 
utilised for illuminating many of the big engineering works in that 
locality. Further extensions in other parts of the city are also in 
contemplation, though they have not yet been definitely decided 
upon. 


Lynn.—The Public Works Loan Commissioners have 
decided to advance the Corporation £27,000 for the purposes of elec- 
tric lighting, repayable in 25 years, and £1,000 for the purpose of 
wiring the Town Hall and other municipal buildings, to be repayable 
ш а years, the interest to be 2? per cent. and 2 per cent. respec- 

vely. 


Malvern.—The Board of Trade has agreed to defer for 
а year the question of revoking the electric lighting order granted to 
the Council in 1890. If at the end of the year no steps have been taken, 
the order will be cancelled. 


Middlesbrough.—The question of a site for electricity 
works is occupying the attention of & sub.committee. 


Mile End.— The Guardians are asking the opinion of an 
expert from the Phoenix Insurance Company re tbe electric lighting 
arrangements at the infirmary. A member declares that it is not 
working properly. 


Mumbles.—Mr. N. Weaver (of Messre. Weaver & Co.) 
has at his private residence at Mumbles an electric light installation, 
and he has offered to supply current for the lighting of the village. 
The offer has just been considered by the District Council, who have 
reeolved before determining upon the offer to invite tenders for the 
lease of their electric lighting order. 


Newcastle.—M-ssre. Wood, Skinner & Co., shipbuilders, 
Bill Qaay, near Newcastle, have just had а complete electric light 


installation put down for lighting the whole of their premises, 


including works and offices. This work has been carried out by Mr. 
E. J. Jennings, A.M Inet. E. E., and the plant fitted comprises a No. 7 
Brush dynamo, capable of maintaining 16 2,000-O.P. arc lamps, or 
128 16-C.P. incandescent lamps, the dynamo being driven by a 
Olench’s vertical high speed engine. The fittings erected comprise 
18 arc and 48 16-C.P. incandescent lamps with all accessories. The 
electric light installation will allow the firm when necessary to work 
a continuous night and day shift. 


Newport.—At a recent meeting of the Electrical Com- 
mittee the office manager’s report for the month was read, from 
which it appeared that the orders for new connections were equivalent 
to 556 8-C.P. lamps, bring the total connected and on order up to 
22,271 8-О P. lamps. The borough electrical engineer submitted his 
report upon the condition of the plant and machinery, which was 
considered satisfactory. The emergency plart is now being run on 
the load. The report gave a comparison of the capacity of the plant 
with the number of lights connected, showing that the plant is now 
slightly underloaded. With reference to the abatement of the smoke 
nuisance, the electrical engineer reported that Messrs. Newtons had 
made various experiments with their apparatus which had been 
sffixed to No. 2 boiler, with the result that the emoke is undoubtedly 
lessened, but the grate area has been redaced. The electrical 
engineer suggested that a repo:t should be made upon the boiler by 
the insurance company. It was resolved that he be instructed 
to bave this dcne. The consulting electrical cngineer, Mr. 
Hammond, who was in attendance, submitted & report upon the pro- 
gress and present position of the various contracts, and was requested 
to urge the contractors generally to complete as soon as possible. 
Wi h reference to the threatened action of Mr. Stephen Taylor as to 
the alleged damage to his property in Llanarth Street, caused by the 
proximity of the electric lighting station, the borough engineer 
reported that he had visited the premises of Mr. Taylor, and sub- 
mitted a report upon the result of his visit. It was resolved that 
the town clerk be instructed to take all necessary steps for defending 
any oe whether for an injunction or damages, which may be 

rought. 
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Oswestry.—It is stated that arrangements have been 
made for the electric lighting company to shortly put up, in and 
&bont tbe Oroes, four 1,000-C.P. atc lamps. They will supply the 
current free of charge for а month. 


* Osstermouth.—The Local Board last week decided to 
ee for tenders for the electric lighting of the whole of the 
0 


Paignton.—Messre. Handcock & Dykes recently wrote 
cffering to advise the District Council re electric lighting. This led to 
a discussion on the question at last week’s Council meeting, 
but in the end the matter was left in abeyance. 


Pontefract.—The Guardians on Saturday instructed the 
Building Committee to inquire into the question of installing electric 
light in the workhouse. 


Pontypool (Mon.).—The Council arecontemplating light- 
ing their central streets with electric arc lamps. At the last meetinga 
price for the lighting of such streets was submitted by the Electric 
Light Company of the town, & committee of the Council being 
appointed to confer with them on the question. Since the company 
was formed a few years ago rapid progress has been made, and quite 
recently they bave been engaged in making an important extension 
of their system. 


Poplar.—The District Board have accepted the Electric 
Lighting Committee’s scheme for lighting the district by electricity 
at a cost of £79,000. 


Plymouth.—It has been decided that the control of the 
public ligbting of Plymouth shall be transferred on March 31st from 
the gas company to the Corporation. From that date Mr. J. Н. Rider, 
the electrical engineer, will have charge of the arrangements, and as 
the electric light ehould then bs available for the principal streets, 
he will te able to show the people of Plymouth for the first time 
what well-lighted streets really are. As the electricity works are 
approsching completion, the Electric Lighting Committee have again 
considered the question of charges forcurrent. Eighteen months ago 
they expressed an opinion in favour of the Brighton system, and 
fixed a provisional scale of 8d. unit for current d sans to lam 
burning one hour or less 3 ad y, snd 31. per unit where the supply 
isover one hour per day. They have now revoked this and decided to 

а uniform of 44d. per unit to private consumers 
whether the quantity large or small, or the use for lighting or 
power. 


Redcar.— For a propoeal to appoint a committee to 
consider the electric lighting question there voted 4 in favour and 4 
мае. The chairman of the Council would not exercise bis casting 
vote. 


Rugby.—The District Council last week considered the 
scheme of the Leicestershire and Warwickshire Electric Supply 
Company, and decided to oppose the Bill at a cost not exceeding 


Salford.—aAt last weck's Council meeting, in the course 
of some questions on the minutes of the Electricity Committee, Mr. 
A. Haworth, the chairman of the committee, warmly protested 
against the undercurrent of opposition to everything the committee 
did. The committee, he said, 
cern, and had made good progress with their work, but they were 
alwaye being met with captious criticism. They would have no 
alternative but to resign unless they were treated more fairly. Mr. 
Alderman Snape protested against the tone of Mr. Haworth’s remarks. 
It was most important, he said, that in dealing with a proposal to 
spend £250,000 of the ratepayers’ money, questions should be asked 
and criticism offered, and Mr. Haworth ought not to take offence 
where none was intended. | 

Last week a committee recommended the Oouncil to petition 
against the Lancashire Electric Power Company's Bill and 
against the Manchester Corporation Tramway Bill, which gives 
the Oorporation power to make agreements with Eccles and 
Swinton. The Council was also recommended to approve of the 
appointment of Messrs. Lacey, Olirehugh & Billar, as consulting 
engineers in connection with the plans and 3 for the 
proposed machinery and plant required for the ical undertaking 
in the borough for а term of three years, at а sum of £500 per 
annum. 


Sheffield.—It is stated that about 6 o'clock on Monday 
evening there was a failure in the supply for about half an hour. It 
is said that there was something wrong with the machinery. 


South Shields.—At last week's Town Council meeting 
Alderman Rennoldson, in moving the adoption of the Electric Light- 
ing Committee's report, stated that the erd of the quarter showed a 
very satisfactory state of things. The number of units consumed 
was 79,000, as compared with 33,000 units for the same quarter of 
the previous year. 'The amount had exceeded their estimate by 4,000 
units, which meant an increase in the revenue for the quarter of 
something like £60. 


Stretford.—At the last meeting of the Urban District 
Council, Mr. Wardale moved the resolutions passed at a former meet- 
ing relating to the electrical supply scheme, and this was met bya 
counter resolution by Mr. Slyman that they be not rescinded until 
after a poll of the 1atepsyers had been taken. Mr. Wardale pointed 


К over practically а bankrupt con- . 


out that there was no sign of an intention to take а poll. Thoy were 
going to approach the Manchester Corporation, and could not well 
do so with those resolutions on the books. The chairman thought 
feeling regarding tho question was urdergoing а change, and he 
wished the ratepayers to have sufficient time to see their way clear 
on the matter. It was ultimately decided to adjourn the considera- 
tion of Mr. Wardale’s resolution for three months. A letter was read 
from the Local Government Board stating that they knew of no 
statutory authority under which the Council would be empowered to 
incur expenditure for the purpose of taking a poll of the inhabitants 
cf the district on this question. The Public Health Act and the 
Electric Lighting Act contained no provision to meet such a case. 


Tunbridge Wells.—Owing to the rapid progress and 
success of the electricity undertaking in this borough, the Council 
unanimously decided at their last meeting (January 4th) to apply for 
another £25,000 loan. The last loan of £15,000, although only sanc- 
tioned in November, 1898, has already been spent on extensions. 
This makes the fourth application in a little less than four years. 


Walthamstow.—The District Council has received a 
letter from the Local Govei nment Board re the application for per- 
mission to spend £36,490 on electric lighting works, asking for 
further particulars, and for the estimated revenue. A sub committee 
has been appointed, with plenary powers to obtain the necessary 
information. 


Warrington.—Mr. A. H. Preece's report on electric 
lighting, which we abstracted last week, is being considered by the 
Electric Lighting Committee, and the Council will shortly have a 
discussion on the matter. 

West Hartlepool.—At last week’s Council meeting ап 
amended plan of the new electric lighting station, pre by Prof. 
Kennedy, was approved. It was stated that the delay in getting the 
electric lighting scheme under way was entirely due to the difficulty 
over the building. The work, however, is now in progress. 


Weybridge.—After considering a report by a special 
committee upon the proposed scheme of the Electric Works Oom- 
pany for lighting Weybridge, the Urban Council has decided to 
oppose the provisional order application. 


Wimbledor.—Foar candidates have been asked to attend 
before the Roads and Bridges Committee with reference to the pro- 
posed appointment of а resident engineer for the electricity works. 


a 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Behr’s Lightning Express.—A Liverpool paper says that 
arrangements had been made for the delivery of an address to tho 
members of the Liverp»ol Chamber of Commerce and their friends on 
the subject of a proposed express electric monorail railway by Mr. 
F. B. Behr, A. M. I. C. E., of London, yesterday afternoon. Mr. Behr 
claims to have gone minutely into the construction of all the details 
of the proposed Liverpool-Manchester Lightning Railway, and to 
have evolved a echeme to ensure the success of such a line. 


Dewsbury.—The Town Council has resolved, as reoom- 
mended by the General Purposes Committee, that opposition should 
be made to the Spen Valley and Dewsbury scheme of tramways pro- 
moted by the British Electric Traction Company. The Оо will 
themselves apply for powers бо construct а local tramway. 


Dublin.—It is stated that on 6th inst. a guard wire 
snapped and fell upon a trolley wire and carried the current to the 
ground with somewhat unbappy results. There was trouble among 
the horses, &c., until tramway current was cut off and the matter put 
right. This report is contradicted in later accounts. 


Glasgow.—The Town Council last week had before it the 
following minutes of the Tramway Committee:—“ After full con- 
sideration, the sub-committee were of opinion that it is desirable that 
any method of traction which may be adopted in Glasgow should be 
one which can be applied to the whole tramway undertaking, and 
that, in addition to the fact that the conduit system is estimated to 
cost nearly twice as much as tke overhead, and other minor considera- 
tions, such as the effects of the damp and slush in our wet climate, 
the difficulty of localising and rectifying faults, and the greater inter- 
ference with the streets during construction, the available depth of 
street over the Central Railway, and а considerable number of 
railway and river bridges (which, in point cf fact, affsct almost all 
the tramway routes), practically precludes the adoption of the con- 
duit system forthe city. They therefore could not recommend the 
Corporation to enter upon an experiment of the conduit system at 
this stage. They were farther of opinion that arrangements 
should be made for proceeding at once to adapt the 
tramways for the overh зай system of electric traction, and that as 
much progress as practicable should be made before the opening of 
the exhibition of 1901. If the overhead system were adopted gene- 
rally, and ifin the future some system of electric traction which die- 
penses with the overhead wires were found to be practicable for the 
Glasgow tramways, the removal of these wires would not involve any 
considerable loss, as the permanent way, feeders, and rolling stock 
would be equally suitable for any system of electric traction. The 
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committee remitted to that sub-committee to prepare and submit a 
report as to the best method of adapting the tramways for overhead 
electric traction, with power to consult an expert should they find it 
advisable to do ro. It was further sgreed that ihe Sub-Committee 
on Traction and Works should, from time to time, report upon any 
developments of methods of traction suitable for the city." This was 
adopted by a large majority. 

The Kelvinside Electricity Company has intimated that if the 
powers sought to supply electricity for tramway purposes in 
Kelvinside is not withdrawn from the Corporation Tramways 
Bil they will oppose it. The town clerk replied that the 
Corporation had already power under their Act of 1891 to use elec- 
tricity for the Kelvinside tramways. 


Liverpool.—Mr. Johu O'Neill the Corporation general 
tramway manager, who has been connected with the Liverpool tram- 
ways for 34 years, is shortly to retire on a pension. 


Manchester.—At last week’s Council meeting, on the 
minutes of the Tramways Committee being considered, Mr. Johnston 
asked if the committee had considered the desirableness of immedi- 
ately providing workshops for the purpose of making their own cars, 
and employing workpeople here, instead of buying the cars in 
Germany, America, or elsewhere. Mr. Boyle (chairman of the Tram- 
ways Committee) said the committee did not intend to buy the cars 
in America or Germany or elsewhere if they could get them in 
England. They had consulted car builders in this country, and he 
believed they could get cars without going abroad. 


Perth (W.A.).—The Australian Mail says that Mr. Ccok 
and Mr. Childs, the engineers representing the firm of Messrs. J. G. 
White & O>., of New York, who have undertaken the construction of 
the Perth electric tramways, have arrived at Perth, and are very 
favourably impressed with the prospects of the undertaking. They 
state that, owing to the heat of the climate, the hilly nature of the 
city, the badness of the roads, and the large and scattered area within 
the city boundaries, Perth is a model city for a successful tramway 


Pontypridd.—The British Electric Traction Company's 
frst sohemo for a tramway from Pontypridd to Treherbert has for 
the present been abandoned. 


Portsmouth.—On Wednesday last week, a deputation 
visited Dover to inspect the electric tramway system. The deputa- 
tion is stated to have decided to proceed to Rouen and Havre to 
inspect tramway systems there. 


Reigate.—Tbe town Council has resolved, on the recom- 
mendation of the Electric Lighting Committee, toapply to the Light 
Railway Commissioners for powers to put down an electric trac way 
between Redhill Junction station and the Redcross Inn in Reigate 
in connection with the electric installation. 


Rhondda Valley.—Application is to be made for the 
transference of the property, rights, and privileges of the old Ponty- 
idd and Rhondda Valleys Tramways Company to the British 
mo n Company, Limited. The consideration mentioned 


Spain.—The General Electric Tramways Company of 
Bpain bas, says the Observer, been constituted in Brussels, with a 
рате capital of 10,000,000 francs, under the auspices of the Empain 
financial group, the Banque de Paris et des Pays Bas and the Banque 
de Bruxelles. The company has acquired the rid Eastern Tram- 
ways and those of Barcelona and Soria, and negotiations are pending 
for the acquisition of other lines by the company. 


Swansea.— Messrs. J. P. Rowlands & Co., architects, 
loro DAYS 5 a сл from the British Electric 
: pany to prepare p or & large generating station on 

the site of the present tramway depót, and also for an elaborate set 
of offices. The plans are to be out, and tenders in, within the 


v Underground Electric Railways.—The Islington 
Vestry bas received a letter from the Vestry of St. Margaret’s and St. 
John’s, Westminster, calling attention to the importance of a com- 
bined action being taken by the whole of the District Boards with 
reference to underground electric railways. 


Walsall.—The Tramways Sub-Committee recently 
reported as to the negotiations which had been pending for 
nearly three years for the purchase of the tramways undertaking in 
the borough, and which 
difficulties which existed owing to an agreement between the tram- 


terms can be arranged, 


the Council should purchase the tramway „and grant a lease 


thereof to a su company to work them on terms to be agreed 
2 The General 8 Ocmmittee bas deferred consideration 
the report until an early date. 


Warwickshire.—A large light railway scheme is being 
Arranged for a portion of North-East Warwickshire, which will 
extend over upwards of a dosen miles and open up communication 

means of electric cars between Nuneaton, Ohilvers Ooton, 

Hart's Hill, Ansley, and other villages. 


Wrexham.—The District Council has consented to the 
Kd пагу of the Wrexbam Tramways, Limited, for a provisional 
fot the construction of additional and subetituted tramways. 
It is proposed to run the trams from Johnstown to Wrexham, and 
the main streets of the town, and they are to be worked on 

the overhead trolley system. 


TELEGRAPH AND TELEPHONE NOTES. 


The Australian Cable Service—A Financial Times 
correspondent draws the attention of the publio, and especially of 
those interested in Australian enterprise, to the very disadvantageous 
conditions under which the cable service to the Australian colonies 
is conducted. He publishes several letters which have passed between 
himself and the Eastern Telegraph Company with referenceto certain 
inaccuracies which have occurred in transmission, 


The Pacific Cable.—In an article on * Britain Beyond 
the Seas—1898," the Daily News says:—'' To Australasians the 
Imperial year has been one of disappointment. They have failed to 
get tte Pacific cable. Whether the continued delay is due to any 
gecret influence of the Eastern Telegraph Extension Company, as 
Australasians think, or to other causes, 16 is fruitless to speculate. 
Just at present it seems possible that it may be left to America to 
lead the way in Pacific cable laying." 

A Renter's telegram fron Ottawa says it is declared that there is 
no authority for the statement that the Dominion Government 
had offered to contribute au equal share with the Imperial Govern- 
ment towards the cost of a Pacific cable. The matter is still under 
5 of the Cabinet, and no decision whatever has been 
arrived at. 


The Telegraph Wire Export Trade.— Although there 
was a little more activity during December last in the export trade 
of this country in telegraph wire and apparatus connected therewith 
than in the preceding month, yet the month was a very quiet one 
when compared with the two years, the shipments only attain- 
ing a value of £41,250, as against £172,140 in the corresponding 
month of 1897 and £118,720 in December, 1896. Turning to the 
returns for tbe whole of the past year, tbese, notwithstanding the 
falling off in December, ate very satisfactory, showing as they do а 
total of £1,017,808, as compared with £997,802 in 1897 and only 
£857,174 in 1886. 


Telegraphic Interruptions and Repairs:— 
Down. 


CABLES Repaired, 


Amason Company's cable— 

Oable beyond Gurapa... June 11th, 1898 ... eec 
Para-Maranham өз .. Nov. 14th, 1898 ... is 
Candie-Ritia ... к ... Jan. 5th, 1899 ... Jan. 11th, 1899 

LANDLINES. 
Majunga-Tananarive ‚+, Jan. 3rd, 1899 ... Jan. 4th, 1899 

" á . . Jan. 10th, 1899 . . Jan. 11th, 1899 
Communication with Fao 

(Between Divanich and 
Semava) 2" .. Dec. 24tb, 1898  ... Jan. Sth, 1899 
SIBERIAN LINES. 
Ohabarowka- Blagowest- 
schensk кө ^. Jan. Sth, 1899 .. Jan. 9th, 1899 


OONTRAOTS OPEN AND OLOSED. 


OPEN. 


Belfast.— February 2nd. Tenders are wanted for cast- 
iron pipes, frames, and covers, earthenware conduits, cables, and 
Lan boilers. See “Official Notices " this week. 


Belgium.— January 25th. Tenders are being invited 
until the 25th inst. by the Compagnie Générale de Traction, of 6, 
Rue de Meridien, Brussels, for the supply of 10 tons of galvanised 
iron wire and 9,000 porcelain insulators. Tenders to be sent toabove 
from whence particulars may be obtained for 1 franc. 


Christiania.—February 26th. The Secre of State 
for Foreign Affairs has received a despatch from «os d. 
Consul-General at Christianis, stating that tenders are invited by the 
Norwegian State Telegraph Administration for the delivery of about 
140,400 porcelain telegraph aud telephone insulators. "Tenders must 
be received at Christiania by 12 o’clcck noon on February 26th, 1899. 
A copy of the specification, conditions, &c., may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day, between the hours of 11 a.m. and 5 p.m. 


Esling.—January 30th. Tenders are invited by the 
Council for two 500-H.P. steam alternators and one 150-H.P. steam 
dynamo alternator. See our Official Notices” this week. 


Glasgow. — January 21st. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works :—Two engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamos and condensing 
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plant. Specifications, forms. of tenders, &c., from Mr. Chamen, 
city electrieal engineer. See our “ Official Notices " December 16th, 
1898. 


Govan. — January 23rd. The Commissioners want 
tenders for the supply of water-tube boilere, feed heater, engines, 
. dynamos, equalising transformers, boosters and motor pump, cables, 
accumulators, arc lamps and standards. Specifications from Mr. W. 
Arnot, 57, West Regent Street, Glasgow. See our " Official Notices " 
January 6th. 


Halifax.—January 24th. Tenders are wanted for the 
supply of one 600-kw. steam alternator for the Corporation. See 
our Official Notices this week. 


London.—January 25th. The Metropolitan Asylums 
Board want tenders for switchboards, booster and connections, 
battery, mains, steam piping, also wiring and fittings for the electric 
lighting of the Northern Hospital, Winchmore Hill, N. See our 
" Official Notices this week. 


London.—January 31st. The L.C.C. is inviting tenders 
for four continuous current dynamos, one motor generator, two 
ewitchboards and switches, &c., for the proposed Victoria Embank- 
ment installation. See Official Notices" December 30th, 1893. 


Lowestoft.— February 6th. The Corporation want 
tenders for the supply of boilers, steam dynamos and motor boosters, 
storage batteries, switchboard, travelling crane, mains, arc lamps and 
рам ; and for the lighting of the station. Consulting engineer, 

. W. C. O. Hawtayne. See our Official Notices January 6th. 


Roumania.— January 16th. "Tenders are being invited 
until January 16th by the General Direction of the Roumanian Post 
and Telegraph authorities in Bucharest for the supply of 2,000 small 
ооп insulators, 15,000 medium size ditto, and 10,000 large 

itto. | 


Southampton.—January 16th. The Corporation wants 
tenders for transformers and fittings. See our Official Notices” 
January 6th. 


Stirling.—January 30th. The Bargh Commissioners 
want rendere for electric light mains. See our Official Notices 
this week. 


Sunderland.—.January 27th. The Corporation wants 
tenders for roadwork, with stoneware casings, and supplying and 
laying electric light cables. See our Official Notices this week. 


CLOSED. 


Leeds.—The City Council last week authorised the accept- 
ance of the tender of Messrs. Daniel Adamson & Co. for the supply 
of four boilers, pipes, &c., at £6,278, and four super-heaters at £648, 
and the tender of Messrs. G. E. Belliss & Co. for two 1,000-H.P. 
engines at £6,150 and £6,000 respectively; and also authorised 
the Lighting Committee to carry out extensions of sub-stations at 
the estimated cost of £16,409, and extensions of mains to the 
Hunalet district at the estimated cost of £8,408. 


Lincoln.—The City Council is ordering further cables 
from the Callender Oable Company at £1,000. 


FORTHCOMING EVENTS. 


Fridsy, January 13th.—At 8 p.m. The Institution of Civil En- 
gireerw, Students’ Meeting. Dr. Archibald Barr, 
M. I. C. E. (Professor of Civil Eogineering and Mechanics 
in the University of Glasgow), will deliver an address 
on “The Application of the Scierce of Mechanics to 
Engineering Practice.” 

Tuesday, January 17th.—At 8 p.m. The Institution of Civil Engi- 
neers. The Effects of Wear upon Steel Raile,” by 
William G. Kirkaldy; On the Microphotography of 
DANT by Bir William C. Roberts-Austen, K C.B., 

R. S., &c. 


Wednesday, January 18th.— At 7.30. Institution of Electrical Eogi- 
neers. Studente’ meeting in tbe library of the Insti- 
tution. Paper to be read: “ The Effect of Governors 
on the Parallel Runnirg of Steam Altcrnatora,’ by 
Leonard Wilson, student. 


Friday, January 20th.—At 630 p.m. Institute of Marine Engineers 
T. nth annual converaazione at the Town Hall, Stratford 


Friday, January 27cb.—At 5 p.m. Phyt ical Society. Agenda: On 
the Equivalent Reeistance and Inductance of a Wire to 
an Oscillatory Discharge," by Edwin H. Barton, D So., 
F. R S. E.; Excibition of (a) A Dephlegmator, (b) A 
Temperature Tell-Tale, by R. Appleyard; “Оа the 
Volume Changes &ccompanying Solution,” by T. H, 
Littlewood. 


NOTES. 


Depreciation of Machinery and Equipment of Street 
Railways.—One question which comes to the street railway 
investor and to the general manager is, how long will the 
power station machinery, the cars and motors and line 
material last ? This, says the Street Railway Review, has 
been carefully estimated for the Chicago City Railway Com- 
pany by G. W. Knox, electrical engineer, his figures being 
based on the renewals and per cent. of wear. In some 
particulara the following table seems to give an unusually 
long life for certain portions of the equipment which pat 
experience does not warrant, Many companies have recon- 
structed their roadbeds after five or six years; the two and 
four-pole generatora which were ia universal use eight years 
azo have been replaced by modern machines ; there are few 
cars and trucks 10 years of age still in service. However, 
the figures are based on life of the present equipment whicb, 
from the engines to the rail Бош, is in every particular 
more substantial and durable than that of five years ago. 
The table gives the depreciation in per cent. per annum. 


PowzR STATION. 


Per cent. Per cent. 
Engines bis TT .. 8 Generators... s us 79 
Boilers ... sae idi .. 8 Building T ies e 5 

CABLE MACHINERY. 
Cable Machinery .. 10 Cables ... “ee T 175* 
RoADBED. 
Rails ... ss "m .. 55 Paving, Brick a5 8 
Ties sis ies .. 7 Paving, Asphalt eus e | 
Paving, Granite iss .. 5 Paving, Macadam — Ө 
Paving, Cedar Block ... «c 16 
CARS. 

Car Bodies eee ооо #06 7 Trucks [Z3] eee ove eee 8 


БВошлна 8тоок. 


Armatures .. 33 Wiring and other electrical 
Fields ... ... 12 Equipment on Cars . 8 
Gear Cases А .. 20 Commutators ... tis ... 33 
Controllers 2 we 4 
Linz EQUIPMENT, 

Poles, Iron 4 Trolley Wire ... as e. D 
Poles, Wood .. 8 Trolley, Insulation ... (uw d 
Insulation ... .. 12 Bonding без du 28 


[* Query.—Should this be 1°75 ?—Eps. Ergo. Rzv.] 


Personal.—The Electricity Department at Weat Ham was 
from the commencement under the Highways aad Parks 
Committee, but it is now to be manazed by a new committee, 
called the Tramways апа Electric Lighting Committee. At 
the last meeting of the old committee a recommendation was 
made that the salary of Mr. Steinitz, the borough electrical 
engineer, should be at once increased by £200 per annum. 
This was carried unanimously by the committee, and subse- 

uent'y by the Council on Tuesday night. We congratulate 

г. Steinitz. 


Forthcoming Lectures.—Mr. James Swinburne com- 
menced a couree of lectures upon “ Dynamo and Trans- 
former Construction" to the senior students of the Electrical 
Standardising, Testing, and Training Institution yesterday 
(Thursday). 


Presentation.— On 5th inst. a number of members of the 
electrical staff of the Dublin United Tramways Company 
met at the Royal Hibernian Hotel for dinner, after which a 
gold watch was presented to Mr. J. A. T. Marsh, late chief 
assistant of the Clontarf electric tramway, who has obtained 


an appointment in Dadley with Messrs. Wilson & Strong, 
of London. 
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Hunicipal Corporations and the Large Power 
Schemes.—Oa Tuesday the Lord Mayor of Manchester 
presided at the Manchester Town Hall over a large meeting, 
which, as already announced in the ELECTRICAL REVIEW, 
was convened to organiee the opposition of municipal cor- 
porations in Lancashire and Cheshire to the Lancashire 
Electric Power Bill and the South Lancashire and 
Cheshire Electric Bill, which will come before Parliament in 
the coming session. The chairman said that the promoters 
of the Billa proposed to go through various towns and supply 
electric power. Those кен were representatives of 
boroughs which were in the same pcsition as Manchester, in 
that they had obtained powera by Board of Trade order to 
supply electricity for lighting and motive purposes. Alder- 
man Higginbottom (chairman of the Manchester Corpora- 
tion Electricity Committee) moved :—“ That this conference 
of municipal corporations of Lancashire and Cheshire within 
the area comprised in these Bills protests against the same 
as violating the principle for which municipal corporations 
have in past years successfully contended, and which have 
been established by the Tramways Act of 1870 and tke 
Electric Lighting Acts of 1882 and 1888, and determines to 
take united action in opposition to the Bills.” Mr. Petrie 
(chairman of the Liverpool Electricity Committee) seconded 
the motion. The motion was supported by the town clerks 
of Southport and St. Helens, and ed unanimously. 
Other resolutions were adopted on the motion of the Mayor 
of Salford and Corporation officials of Wigan, Oldham, 
Bolton, Blackburn, and Birkenhead. 


The London Chamber of Commerce—Electrical 
Trade Section.—A meeting of the above Section was held 
at Botolph House, Eastcheap, on Friday last, 6th inst. 
Among the questions down on the agenda for consideration 
was: “ Municipalisation—To consider the threatened 
municipalisation of electrical undertakings, and what action 
should be taken in reference thereto." After a general 
discussion, a committee was appoint:d to enter further into 
this very important matter, and report. The next matter 
discussed was that of municipalities and electrical fittinge— 
“To consider the applications now being made by corpora- 
tions for power to deal in electrical fittings and apparatus, 
and what action should be taken in reference thereto.” A 
resolution was passed expressing the Section’s objection to 
such transactions, and opposing the principle involved. 
Among matters which had to be left over was the con- 
sideration of the present position of electrical supply com- 
panies in London, also a proposal to form a separate Trade 
Section of this Chamber in the exclusive interests of electrical 
traction. 


Metals and Alloys.—Onr contemporary, Engineering, of 
December 30th, gives a very useful table exhibiting the 
physical and electrical properties of various metals and alloys 
ina form that is easy for reference. The table includes 
specific resistance, temperature coefficient, melting point, 
specific heat, tensile strength, and specific gravity, of about 
a hundred different materials used in electrical work, besides 
giving the proportion by weight of the components of the 
alloys. It has been drawn up by Messrs. Parshall & Hobart 
from the reeults of various observere, Dewar and Fleming, 
Hopkinson, Feusener, Lindeck, and others. 


Retirement of Sir Spencer Walpole.—It is announced 
that Sir Spencer Walpole, Secretary to the Post Office, will 
retire from that position on 14th prox., he having reached 
the age of 60, at which he is entitled to claim his pension. 
т Doer has occupied his present position since Novem- 

‚ 1893. 


Light Railways v. Tramways.—When the Hanwell- 
Uxbridge Light Railway inquiry was held recently, the 
Great Western Railway Company objected to the scheme, 
and stated that the system was to all intents and purposes a 
street tramway, intended solely for paseenger traffic. It was 
considered that the scheme was not such as should be pro- 
moted under the Light Railways Act. We now understand 
that the Board of Trade has decided that the line is a light 
railway within the meaning of the Act. The inquiry will 
shortly be re-opened. 


Alexandra Palace Exhibition, 1899,— This year the 
Alexandra Palace authorities will hold from April to 
October а great exhibition of commerce, manufactures, 
inventione, and art. In the classification of sections open 
to competition for awards we note that there is one set apart 
for electricity. All interested in the exhibition may obtain 
prospectuses on application to Mr. Cecil Barth, general 
manager. 


The Institution of Electrical Engineers.—Last night, 
after the presentation of premiume, the discussion on the 
following papers was continued :—'* Improvements in the 
Magnetic Space Telegraphy," by Dr. Oliver Lodge, F.R.S. ; 
* Telegrsphy by Magnetic Induction,” by S. Evershed; 


* Aetheric Telegraphy,” by W. H. Preece, C.B., F.R.S. In 


the event of time permitting, papers were to be read as fol- 
lows :— Rules for the Regulation of the Wiring of Premises 
for Connection to Pub. ic Supply Maine," by J. Pigg, asso- 
ciate; The Regulation of Wiriog Rules,“ by C. H. Word- 
ingham, member; “The Institution Wiring Rules," by В. 
E. Crompton, past. president. 

Willans Engine Valve Gear.—Mr. John Svenson read 
a paper on * The Valve Gear of the Willans Engine" before 
the American Society of Mechanical Engineers recently. 
His summary of the various characteristics possessed by this 
valve gear brings out a very flattering result. Minimum 
number of parts and simplicity of form and construction; & 
free inlet and release, and a cut-off so sharp as to rival even 
a Corliss ; a balanced valve of the piston type, with very 
small clearance spaces, and which by virtue of its position is 
easily kept steamtight; great facility for varying the cut-off ; 
perfect adaptability to the difficulties of high rotative speed. 
Such аге in brief its leading advantages. I can think of but 
two shortcomings. One is that the limit of its general 
adoption in the form here represented is reached in an engine 
having single-acting cylinders only. The other is the diffi- 
culty of arranging it to run reversing. The first objection, 
and perbaps the second as well, will have but slight effect on 
its destiny, insomuch as its proper field of action will be con- 
fined to the high-speed engine, where single-acting cylinders 
will in all probability prevail. 


James Bowman Lindsay.—At the time of the struggle 
for * preference" in wireless telegraphy, the newspapers had 
а great deal to say about the neglected name of James 
Bowman Lindsay, electrician, astronomer, and linguist. 
Mr. J. J. Fabie is writing a very laudatory account of this 
mon о’ Carmyllie in the pages of the Hiectrical Engineer, in 
an article adorned with a portrait, and embroidered with 
curiously punctuated verse. 


Appointments Vacant.—The Canterbury Council wants 
an assistant electrical engineer, two junior electricians, and 
others, for the electricity works. The St. Helens Council 
wants two shift engineers. See our Official Notices.” 


Long Distance Telephony.—A New York contempo- 
rary says that an extraordinary long-distance telephone test 
has been made at Little Rock, Arkansas, by President Chas. 
J. Glidden, of the South-Western Telegraph and Telephone 
Company, who held a conversation over the wire with a 
Boston gentleman. The distance from Little Rock is 1,900 
miles. Mr. Glidden says that this is the longest circuit in 
the world and the talking was excellent. 


Study of the Electric Arc.—The Physical Review for 
the past few months has contained some interesting accounts 
of experiments on the arc. Mr. N. H. Brown contributes a 
paper describing a photographic study of arc phenomena, 
particularly relating to the alternate-current arc, following 
on the similar experiments made by Blondel and McMynn. 
The results are presented in a series of photographs obtained 
from a rapidly moving plate. Messrs. Merritt & Stewart 
describe their recent investigation of the electrical properties 
of the vapours from a carbon arc, especially noting the dis- 
charging power of such vapours. In general,it is stated, 
the electrical properties of the vapours from & carbon arc are 
similar to those of gases that have been acted on by X rays, 
or to the gases from an ordinary flame. 
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The Copper Market.—The last statement issued by 
Messrs. Н. R. Merton & Co., dated December 31st, 1898, 
will not bring much comfort to those large consumers of 
copper who may have been hoping that the period of high 
prices was over. The average price of G.M.Bs. for the fort- 
night ending December 81st was £57 108., while the stocks 
of copper in port and visible supplies, as regards Europe, 
had increased from 26,904 tons to 27,896 tons. The total 
supplies for the 12 months have been 230,892 tons, and the 
total deliveries, 234,951 tons, as against 221,724 tons, and 
224,696 tons in 1897. The advance in consumption in 1898 
has, therefore, not been very marked, and taken alone it has 
not justified the extraordinary rise of £9 5s. per ton in tbe 
value of refined copper during the past 12 months. This 
rise is evidently largely due to prospective—not ргеғепі— 
requirements. The following figures, showing the chief 
sources of the European supplies during the years 1897 and 
1898 are of interest :— 


1897. 1898. 
North America... ... 190,363 133,303 
5 71 and Portugal ... Se . 25,029 23,057 
Chili. m Ms "- .. 21,750 24,850 
Australia т 295 Не 11,100 15 750 
Other countries 33,482 33,932 
Totals ... *. 291724 230,892 


The greatest increase during the past year has thus occurred 
in connection with the shipments from Australia, and we 
anticipate that a still greater increase in the shipments of 
copper from this quarter of the world will occur during the 
current year. 


Calcium Carbide Regulations.—Strict regulations as 
to the sale and use of calcium carbide and acetylene in New 
York have been adopted by the Fire Department. The 
Engineer says that, according to the new rules, all calcium 
carbide in transit through the city and on storage must be 
enclosed in hermetically gealed iron receptacles, and plainly 
marked * Calcium carbide ; dangerous if not kept dry." No 
single package must exceed 100 lbe. As to the sale of the 
carbide, not more than 20 lbs. either in bulk or in cart- 
ridges can be stored or kept in any building used for dwell- 
ing or mercantile purposes, and this amount can be only 
kept on са obtained from the Fire Department. This 
permit will provide that all quantities in excess of 2 lba. 
shall he in tight metal packages, and be kept elevated at 
least 6 inches from the floor, in a fire-proof safe located 
above the street grade. The manufacture, transportation, 
storage, sale, or use of liquefied acetylene is absolutely pro- 
hibited within the limits of New York. Provisions are 
made for the storage of calcium carbide in sealed receptacles 
in quantities not exceeding 100 lbs. in isolated buildings of 
fire-proof construction, and the storage must be with a 
permit from the Fire Department, and the entire quanti! y 
stored not exceeding 500 Ibs. in the aggregate. 


NEW COMPANIES REGISTERED. 


Leecoll Electric Battery Company, Limited (60,187). 
—This company was registered on January 5th, with a capital of 
£60,000 in £1 sbares, to acquire Patent No. 10,439 of April 27th, 
1897, to adopt an agreement with Charles E. Lee, and to manufacture, 
sell and deal in lamps, electric batteries (primary and secondary), 
vehicles, carriages, cycles, horseless carriages, motor cars, motors, &c. 
The first subscribers (each with cne share) are:— Arthur Drury, 1, 
Spencer Road, Acton, W., clerk; Arthur Beckett, 251, Mare Street, 

ney, N.E., clerk; J. Price, 17, Finsbury Pavement, E.C., 
accountant; Wm. L. Dunn, 71, Benthal Road, Stoke Newington, N., 
clerk; Edward Е. Grainge, New Broad Street House, E.C, 
accountant; Frederick Wimp, 2, Alfred Villas, Walthamstow, 
accountant; H. Cornelius Pharash, 63, Beresford Road, Harringay 
Park, N., accountant. The number of directors is not to be less than 
three nor more than seven; the subscribers are to appoint the first; 
qualification, £250; remuneration, £50) per annum and a sbare in 
the profits, divisible. Registered office, 14, Devonshire Square, E.C. 


Nuneaton and District Light Railway Company, 
Limited (60,190).— This company was registered on January 5th, 
with a capital of £2,000 in £1 shares, to apply to the Light Railway 
Commissioners, the Board of Trade, or any other authority, for the 
construction and working of а light railway in Nuneaton, Waiwick- 
shire, and its neighbourhood, and to construct, equip, maintain, and 
work by electricity, gas, oil, steam, horse, or other power, any rail- 


ways and tramways. The first subscribers (each with one share 
are: Augustine McBwiney, 4, Weston Road, Handsworth, Birming- 
ham, engineer; A. D. E. Kires, 337, Balsall Heath Road, Birmingham, 
manager; J. H. Simmons, 41, Duckland Road, Birmingham, builder; 
Benjamin Price, 50, St. Paul's Square, Birmingham, merchant; Albert 
R. Morgan, 35, Shireland Road, B:nethwick, secretary; Alexander 
Law, Kidderminster, contractor; George Law, jun., Malvern House, 
Holyhead Road, Handsworth, contractor. The number of directors 
is not to beless than two nor more than seven ; the subscribers are to 
appoint the first; qualification, £250; remuneration as fixed by the 
company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Howell's Simplex Anti-inductive Telephone Syndi- 
cate, Limited (58,416).—Thie company's statutory return was filed 
on December 29th. The capital is £12,000, in 11,950 ordinary shares 
of £1 each, and 1,000 deferred shares of 1s. each; 2,840 of the 
former and 176 of the latter have been taken up, and the full amount 
called, resulting in the receipt of £2,848 168. 


River Po Electric and Power Syndicate, Limited 
(67,983).— This company’s statutory return was filed on November 
28th, when seven shares were taken up out of a capital of £10,000 
in £1 shares, and paid for in full. 


African Trans-Continental Telegraph Company, 
Limited (37,855).— This company’s annual return was filed on 
January 2nd, when 154,980 shares were taken up out of a capital of 
£300,000 in £1 shares. £1 per share has been called, and £153,547 
10s. paid, leaving £1,452 10s. in arrears. £10 has been paid on 20 
forfeited shares. 


Stock Exchange Settlements.—Applications have been 
made to the Stock Exchange Committee (1) to appoint a 
settling day in and to grant a quotation to:—Potteries Electric 
Traction Company, Limited—13,334 ordinary shares of £10 each and 
20,000 5 per cent. cumulative preference sbares of £10 each. And 
(2) to allow the following securities to be quoted in the official list: 
— Brazilian Submarine Telegraph Oompany, Limited—Further issue 
ofshares of £10 each. Edison & Swan Electric Light Company, 
Limited—Farther issue of £150,000 4 per cent. debenture stock. 


Direct United States Cable.—The board have resolved 
upon the payment of an interim dividend of 3s. per share, free of 
income-tax, being at the rate of 3 per cent. per annum, for the quarter 
ended December 31st last (such dividend to be payable on and after 
31st inst.), setting aside £12,000 to reserve fund account, and carry- 
ing forward a balance of about £5,920. 


Electric Construction Company.—The transfer books 
for the 4 per cent. perpetual first mortgage debenture stock will be 
closed from 9th to 14th inst., inclusive. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
елате aa anuary 7th, 1899, were £166 9s. 6d.; aggregate to date, 
1 6 9s. ә 


The Bristol Tramways and Carriage Company, L for the 
week ending January 6th, 1899, were £2,506 4s; period, 
1898, £2,463 78. 7d.; increase, £42 168. 5d. 


The City and South London Railway Company.—The receipts for the week end 
ing January 8th, 1899, were £1,143; week ending January 9th, 1898, 
21124 increase, £19; total receipts for half-year, 1899, 42, 179; corre- 
sponding period, 1898, £2,174; increase, £5. Miles open, 8}. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending January "th, 1899, were £155 Os. 7d.; week ending January 
Bth, 1898, £117 11s. 10d.; increase, £37 8s. 9d.; Miles of track open week 
ending January th, 1899,8; week ending January 8th, 1898, 8. miles 
run week ending January 7th, 1899, 4,179; week ending January 8th, 
1893, 2,562. Number of cars week ending January 7th, 1899, 11; week 
ending January 8th, 1898, 7. 


The Dublia United yews Company.—The recepte for the six days ending 
Friday, January 6th, 1899, were as follows:—D. U. T. Co., horse cars, 
£1,782 9s. 5d.; ditto, electric cars, £461 4s. 2d. ; D. S. D. Co., electric cars, 
£509 16s. 4d.; total, £2,703 8s. 11d; corresponding week last year—D. U. T. 
Co., horse cars, £2,412 198. 3d.; ditto, electrio cars, £94 93. 8d; 
D. 8. D. Co., electric cars, £337 88. 2d.; total, £2,844 4s. d.; decrease, 
£140 16s. 9d. Worked:— The mileage open is 16 miles electrically, 28 miles 
by horses, as against 11 miles electrically, and 81 miles by horses, for 
the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
January 4th, 1899, were £205; total receipts to date, 1899, from June 29th, 
1598, £7,118. Car miles run, 4,104. Miles of track open, 83. Number of 
cars, 10. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
January 8th, 1899, amounted to £1,339: corresponding week last year, 
£1,438 ; decrease, £99. 

The Mexico Electric Tramways Company.—Keceipts for December, £15,500. 

The South Staffordshire Tramways Company.—The receipts for 6 days ending 


January 6th, 1899, were £457 178. 6d.; 7 days ending January 17th, 1998, 
£541 58. od. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| 


Business done 


stock Closing | Closing during 
Dividends for : : 
pork NAME, ic einer aig жЕ 
1899 
1-90. 1697. : | Highest. Lawat: 
124,400}; African Direct Telegraph, 4 % Debs. ВТР ju ... | 100 um ias 100 —104 xdji100 —104 1024 en 
25,000 Amazon Telegraph, shares ns Е io т | 8 — 4 | з — 4 eis 8 
125,000 Do. do. 5 % Debs. Red. 5, | 91 — 94 ха 91 — 94 M И 
906,560] Anglo-American Telegraph ... ... » SS 138 3 % 66 — 68 66 — вн | l| |. 
8,047,2201 Do. de. 6 95 Pref. . Stock 5 6s| 6 % 416 —117 |117 —118 118 | 117 
3,047, 2201 Do. do. 5 Stock, ... ses | 163— 174 | 17 — 174 176 17 
130,000 | Brasilian Submarine Telegra 10 7 7 | 154— 15jxd| 153— 157 151 152 
75,0001 Do. do. pp Debs. 2nd series, 1 1906 100 P НО —114 xdj1lU —114 ns e 
44,000 | Chili Telephone, Nos. 1 to 44 000 Я 5 4 Ф 4 Ф 22— 3} 22— 3} it 
10,000 0005 Commercial Cable T $100 | 8 8 180 —190 180 —190 гё T 
1,332.5231 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stockk im 103 —105 xdj|163 —105 1044 | 1C4 
224,850 Consolidated Telephone Construction and марын 10/- | 2 2 - — 1 15— үң s xe 
16,000 | Cuba сара. е " T ..| 104,8 7 ^ l0 — 11 10 — 11 | 
6,000 10 Ф Pref. ... $e "T ss ... 10 10 10 * 161— 17% 17 — 18 : 
12,931 | Direct qm ошар... Е ee aio 5 4 4 4 — 4 — 5 ii 
6,000 Do. do. ‚ Cum. Pref. ..| 85 10 % 10 10 — it 10 — 11 и 
30,0001 Do. do. т Debs., Nos. 1 to 6, 000 .. 50 44 43 104 — 107 |104 —107% T m 
60,7101; Direct United States Cable » 20 2300 112— 121 | 114— 124 123 112 
120,000 Direct West India Cable, 44 Y Reg. Deb. 100 | ... - 102 —105 x4d/102 —106 ase d 
4,000,000 | Eastern Telegraph, Ord. Stock . - Stock]... Үт 173 —178 17 à —179 177 | 175 
1,295,000 Do. 34% Pref. Stock н 100 | .. x 104 —107 104 —107 | 1054 | 1044 
500,000 Do. Prov. Certs., 50 95 paid. M Я un "7 5t — 57 54 — 57 das - 
89,900 Do. 5 95 Debs., 9 9 ble August, 1899... | 100 | 5 % | 5 101 —104 101 —104 M кз 
1,432, 2682 Do. 4 95 Mort. Deb. Stock Red. ... Stock 4 & 4 124 —128 124 —128 УЯ - 
, 250,000 | Eastern E 7 (4 5 E China Telegraph 10 | 7 7 174— 18 174— 18 1748| 1714 
Do. 5 us. Gov. Sub.) Deb., 1900, red. ann. a bal оа _ 
16,2001 arg v. reg. 1—1,049, 3,976 4,228. [| 100 5 26 5 7 99 —103 xd| 99 —103 
64,4001 Do. . do. Bearer, 1 ‚050—8, 975, 4 ‚327—6, 400 | 100 | 5 Ф б 100 —103 ха100 —103 s igs 
820,0001 а Do. 4 i рер: ioe АТ " * Stock 4 4 125 —129 125 —129 e ii 
astern and South can Telegraph, 5% Mort. Deb., ET EE 
85,1001 { 1900 red. ann. dree, Hep. % Mort. Deb d 100 5 % 99 —103 xd 99 —103 | 103 100 
46,5001 Do. do do. to bearer, 2,844 to 5,500 | 100 | 5 7 100 —103 100 —103 100 ... 
300,000l Do. 4 95 Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 а» 104 —107 104 —107 m * 
200,000l Do. 496 Reg. Mt. Debs. So Sub. * 1—8,000 25 4 Ф p 104 —107% |104 —107 | 105 ane 
180,227 Globe Telegraph and Trust e 10 | 44% | 43 121— 123 | 123— 12j 170 128 
180,042 Do. do. 69, Pre... 10 | 6 & 6 162— 174 | 1683—17} | 170, 1615 
150,000 | Great Northern Telegraph, of Copenhagen 10 10 10 28)— 284— 2815 258 
150,000ї Do. do. do. Б Debs. ‚|10|5% |5 101 —104 101 —104 ea 
97,800 Halifax & Bermuda Cable, 44% lst. Mt Dbe., w'n. 1-1,200,rd.| 100 | ... A 100 —103 xd|100 —103 к m 
17,000 | Indo-European Telegrap es *. 26 [10 10 . | 56 — 69 56 —59 571 57 
100, 0007] London Platino-Brazilian Telegraph, 6 96 Debs. .. *. | 100 | 6 6 .. |109 —112 [109—112 i ids 
484,597 | National Telephone, 1 to 484,697 i ass 5 | 54 6 | 64— 6i 58— 58 511 53 
16,000 Do. 6 Cum. lst Pref. vs ees ees 10 | 6 6 13 — 15 13 — 15 -— v 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 13 — 15 18 — 15 T" ii 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 58— 58 58— 56 5133 
1,329,471 Do. 84 Y Deb. Stock Red. "s Stock 34 34 99 —102 ха 99 —102 1024 | 994 
171,604 | Oriental Telephone d Elec., Nos. 1 to 171,504, fully paid 1|5 5 — 2 §— E us 
100, 000“ Pacific and European Tel., 4 * Guar. Debs.; 1 to 1,000... | 100 | 4 4 104 —107 xdj104 —107 А 
11,839 | Reuter's ... ies s ist 8 | 5 5 7 — 8xd 63— 74 6 А 
8,881 | Submarine Cables Trust wae wes e "T .. |Cert.| ... ds 184 —139 134 —139 -— й 
58,000 | United River Plate Telephone ЕР ies s 5 5 6 44— 5 44— 5 484 
151,733! Do. do. 5% Debs. ..  ..  .. Stoch. 102 —105 xd 102 —105 PO шр 
200,000); West African Telegraph, 5 Y Debs.. 100 5 5 95 100 —103 |100 —103 is ves 
80,008 | West Coast of America, Nos. 1—80, 000 and. 58, 001—858, 008 22 s i— 1 i— 1 ai vr 
150,000 Do. do. 495 Debs., 1—1 ,500 gua. by Braz. Sub. Tel. 100 "T 102 —105 xdj102 —105 say без 
64,269 | Western and Brasilian Telegraph v ..| 16 2 81 121— 122 | 121— 123 “aa 885 
88,129 Do. do. do. 5% Pref. Ord. . 74 5 5 8 — 84 8 — 84 $e sS» 
88,129 Do. do. do. Def. Ord. ть "il 4 4— 44 4 — 44 к e 
889,521 Do. do. do. 4 % Deb. Stock Red. Stock] ... M 106 —108 xd|105 —108 € ds 
88,821 | West India and Panama Telegraph ... 101 В li— 24 14— 2 2 148 
34,563 Do. do. as T. Cum. 1st Pref. ... | 10 6 6 10j— 107 | 104— 10% 104 | 10+ 
4,669 Do. do. Cum. 2nd Pref. . 10|6 6 84— 9 — 10 - ne 
80,0000 Do. do. a. 5 Ф Debs., Nos. 1 to 1 ‚800 100 |5 5 104 —107 xd|104 —107 ee 
MOM Western Union of U.S. Telegraph, 6 % Ster. Bonds 100 6 6 98 —108 98 —103 - 
ELECTRICITY SUPPLY COMPANIES. 
30,000 ixi Cross 35 Strand Electricity Supply 5 6 5 7 113— 124 114— 123 124 123 
20,000 do. do. 44 % Cum. Pref. E Ek ЕТ | = 6 — |. ыб e Cope 
34,000 *Chelseo. Electricity Supply, Ord, ,. 5 5 6 & | ' 9 — 10 9—1O |... | 
60,000 Do. do. 95 Deb. Stock Red... Stock 4% 44% 113 —115 113 —115 из | .. 
50,000 | City of London Flectrio Lightirg rd. 40 (сот 90000 | 10,7% 10% | 22 — 24 |22 — 24 23 222 
10,000 Do. Ord. Nos. 90,001 to 100,000  ... IE B кеш, | 21 — 23 |21 — 23 233 225 
40,000 Do. 6 Ф Cam Pref., 1 to 40,000 .. 10'6% 6% |154— 164 |154— 164 | 158! .. 
400,000 Deb. Stock, Scrip. (iss. at E116) all paid as 6 6 125 — 130 xdi25 — 10 bon 
80,000 | бышы “of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | wi ' wil | 124—1 12 — 18 122 | 124 
10,000 Do. do. do. Nos. 80,001 to 40,000 F 12 — 13 113— 112222 
20,000 Po. do. do. 6 95 Pref., 40,001 —60, 000 10 6 % 6 | |1441— 153 | 144— 15) 15 142 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. 5. 5 5 — 64 6 — 5 СРЕ? 
15,661 House-to-House Electric Light Supply, Ord., 101 to 15,701 | 5 4 | | 9 — 10 9 — 10 9; .. 
12,000 , Do. do. 7 96 Cum. Pref.. 6 | 79 7 94— 104 94— 104 Nn NS 
110,000 London Electrio Bupply Corporation, Limited, ves a Вто | 3 — 34 8 — 3} 312 
48,050 Do. do. 6 95 Pref. D.C. vus V um 6 — 64 6 — 6 61 
100,000 Do . a do. 4% Ist Mt. Db. Stock Rd. Stock ... ' .. 102 —104 102 —1C4 йо 8 
62,500 Metropolitan Electrio Supply, 101 to 62,500 . . 10:59, 6 L 174— 184 | 18 — 19 188 18 
22,500 Do. Nos. 62,501 to 85, 000, £4 paid 10 uu. uw os . 103— 113 119 
220,000} Do. 4j % First Mortgage Debenture Stock 4 44% | 115 —119 xà 115 —119 sii 
6,452 N Hill Electric Lighting 5 . | 10 4 6 Ф. 17 — 18 17 — 18 a se 
31,980 St. James’s and Pall Mall Electrio Laght, Gru. 5 10496 14 | 16—17 17 — 18 174) 164 
20,000 Do. do. 7 95 Pref. 20, 081 to 40,080 5 7 7 9 — 10 | — 10 92 94 
65,000 South London Electricity Supply, Ord., £3 paid s ios D. Ss qoos | | 23— 33 3 — 33 33 3 
79,900 Westminster Electrio Supply, Ord., 101 to 80,000 ч 5 9% 12 155 — 163 153 — 164 16! 16 
Subject to Founder's Shares. Гасан on Liverpool Stock Exchange. 
1 Unless otherwise stated all shares are fully paid. 1 Dividends paia in deferred share warrants, x prone peu being used as capital. 
marked § are for a year consisting of the latter part of one year and the first part of the next. 
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SHARE LIST OF ELECTRICAL COMPANIES-OContinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


| Stock Business done 
Closing | Closing 
Present NAME or Dividends for Quotation | Quotation tend week 
У Share. the last three years. | B 


60,000 | | Aluminium ‘‘ A” shares, Nos. 1—60,000  ... А 3j— 31 34— 3i 


90,000 | Do. 44 % 1st Mort. men. Stock Red. T iie | * | 94 —100 94 —100 | .. | . 

30,000 as umm anri die NE i ae 10 | or [oae | cae ee | 16 — 17 e dorm 
о. o. 6 аш. | | | 

10,00 . N j 10 | eo |o 18 — 1 18 — 18h | 134 13 

100,000 Do. do. 5 % Perpetual Debenture B". ac ә T . 119 —121 119 —121 1203 119} 
90,000 Brush Elecl. Euging., Ord., 1 to 90,000 nil | nil T ló— 2 Mee. Peau. 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2 nil | 4 / .. | 9— 28 | 2]— 9i | e» onn 

125,000! Do. do. H Perp. Dob. Stock мє. ШЫ. us | ou pose Hl 16 I 3016 inu rd 
50,000 Do. do. 2nd Deb. Stock Red. Stock x .. |LOL —104 xd 101 —104 | kn 886 
20,000 | Callender's Cable TEN. г. shares, Nos. 1—20,000 ... S T. us vid es 94— 104 94— 104 108 | ies 
90,000 Do. do 44 Y let Mort. Dob. Stock Red. Stock| ... | .. | .« 110 —113 xdllO lis 
85,250 | Central London Railway, Ord. Shures . 100 |... |... | 98— 1х4) 9f— 10} | 103 915 

178,303 Do. do. do. £6 paid e ИК, а ка ЖА 6$— 6{ха — 01 | .. | A 
61,033 | Do. do. Pref. half-shares £1 paid vn gs ge v T 14— Mxd 1— 2 
71 447 Do. do. Def. do. £5 paid -— - Mis AA bud 4 — 4х4 4 — 4 аг |] 

630, 0001 City and Sout) Twndon Railway. .. Stock 14495! 14%) ... | 67 — 69 67 — 6 69 as 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 £4 pd. | 10 | ... ай: di ues 4 31— 4 x is 
82,098 | Crompton & Co., Ex to os vac o qd big 8... - iss 11— 21 21— 21 idi 

Do. 5% Ist Mort e 8., 1 to 743 o 
82,850 £100, and Dol i6 1 ,070 ur £50 Red. T T T TT 89 — 94 ха 89 — 94 
99,261 | Edison & Swan Utd. El. Lgt., ЖА?” shares, £3 pd. 1to99,261 5 6 Ф T 2}— 21 2)— 3 iss 

.17,139 Do. do. do. „A“ Shares, 01—017,139 5 6 158 4 — 5 4 — 5 ios 

194,023 | Do. do. do. 4 95 Deb. Stock Red. ... | 100 asc] ww 198 9T 96 — 98 vis 

110,000 | Electric Construction, 1 to 110,000 ... at wl o % 6 ў à — 2 | 233— 3 2 | 2А 
95,000 ' Do. do. И, Cum. Pref., 1 to 25,000 s 2, 7 A A 3} 21— 8} vas 
111,100 | Do. do. Perp. 18 Mort. Deb. Stock oe. |Stock| ... - . . ПОБ —107 105—107 % 
91,196 Elmore's Patent Сере Depositing, 1 to 70,000 ... (d is WA ‚йн } С ў M im 
67,275 Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. А? T s — - ove 

9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 „ 7 .. 10 — 12 10 — 12 А 
12,500 | Henley's (W. d Telegraph Works, Ord. ... T ..| 10 | 10 12 *. 22 — 23 224— 23} 23 224 
8,000 Do. do. 7% Pre  . 10| 7 7 . | 18 — 19 18 — 19 19 хрр 
50,000 Do. do. 44 Mort. Deb. Stock... Stock| 44 44 110 —115 110 —115 Е $54 
50,000 India-Rubber, da abusi and Telegraph Works ss] 29119 10 jos, M 2 214— 221 228 | 221 

300,000 | Do. do. do. 4% lst Mort. Debe. 100 . .. | .. 103—106 102 —106 sis 
87,500 Liverpool Overhead Railway, ‘Ord. коё s! 10 | 21 | 3{ 100,— 104, | 914— 10g, 

10,000 Do. do. Pref, £10 paid .. ...| 10 5% 5 141— 16 |14— 154 | ... |... 
87,850 | Telegraph Construction and Maintenance | 12 | 15 | 15 87 — 41 | 87 — | 392 | 384 

150,000 Do. do. do. 5 Y Bonds, red. 1899 100, 6 5 102 —105 xd 104 —107 ias сёе 
13,400 Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000  ... B uas | T 7 — 73 74— 8 78 
13,00 | Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 5 x | Sj—- 6 | 5— 8 bad ee 

540,0001 | Waterloo and City Railway, Ord. Stock 5% * | 100 . 111 —114 111 —114 113 112 

= t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 


Dividends marked § are ior a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Bi ham Electric Supply, Ordinary £5 ( se d paid) 103. National Electric Free Wiring, 10s. paid, yy to ү. 
British Áluminium, Ordinary, 10—12; 7 96 1 11—13. Smithfield Market Electric, 4—5. 
House-to-House, 4495 Debentures of £100, 103—100. *T. Parker, £10 (fully paid), 152—164. 


Kensington and Knightsbridge Electric Lighting, Ordinary JW 
£5 (fully ju 18—14; lst Preference Cumulative 6%, £5 


9 paid), 72—84. Debentures, 108—106%. Dividend, 1897, 
ares 10%. 
aaa Pie Birmingham Share List. Bank rate of discount 4 per cent. (October 13th. 1898). 
MABRENT QUOTATIONS, Wednesday, January Uth. 
CHEMICALS, &c. | This week. | Last week. Decrease. | METALS, &c. This week. Last week. — ot 
| 
a Acid, EM ee .. рег cwt. | 5/- | 5/- b Aluminium Wire, in ton lots.. per ton £224 £224 
a os РА .. рег cwt. 22/- 22/- * | b Sheet, in ton lots. . per ton £191 £191 e 
а „ Oxalic. * .. рег cwt.| 89/- 82/- m c Brass (rolled metal 9" to 12") basis per lb. 7d. А . inc. 
2 ^5 Sulphuric $$ 90 S per cwt. 5/ 5/6 - | с „ Tube(brazed) .. per lb. А inc. 
a Ammoniac, Bal] .. e рег cwt, 87/- 87/- | € „ Wire, basis oe .. per lb. 114. d. ino. 
- Ammonia, Muriate (grey) .. per ton £19 £19 | f Ebonite Rod (ё is .. per lb. j- 8/- А 
(whi te) .. per ton | #96 £26 | " Sheet .. LEO .. рег lb. 5/- 5/- 
: Bleachin powder 90 . per ton £515 | #515 гә | g Copper Bars .. рег ton £70 £68 £2 inc 
a Bisulphide of сии о +» рег ton £15 | £15 - 9 a dee (basis price) .. per lb. Bid. 8d. d. inc 
a Borax oe .. per ton £16 10 £16 10 - g „ Shee .. per ton | £70 £68 £1 inc. 
a Benzole (90 oy 50 .. per gal. 7/- | 7/- T 9 „ Rog ee +» рег ton £70 £68 £2 inc. 
a TAL. с ч ee . per gal. Eu * AM duis n German Silver Wire .. +» per lb. 1/6 1/6 * 
a Copper p us T .. per ton 2 20 deo. Я only ns 
a -— , Nitrate - .. рег ton £23 £28 ys h Gutta-percha, fine Жы ++ per Ib. 6/ 5/9 to6/- obtainable 
4 White Sugar es .. рег ton £80 10 £80 10 72 h India-rubber, Para fine .. per lb. 4/- wt 1d. deo, 
» Peroxide .. - .. рег ton £77 10 427 10 as 1 Iron, Charcoal Sheets per ton £18 £18 ье 
: T s Bpirit per gal. 2/9 2/9 ee 4 , Pig (Cleveland warrants) per ton 45/1 44/8 10d. inc. 
a "4 htha, Solvent (90 9 at 1 „ Forgings, according to size per ton From 411 ы £11 ee 
C.) per gal | 5/6 5/6 4 , Scrap, heavy as .. per ton 45/- . os 
a Potash, Bichromate, in ‘casks... per lb. gad. | 824. ба i , Wire galvanised No.8.. per ton £8 15 48 15 - 
a „  Caustic (15/80 y^ .. perton | 24 £24 T | , Lead, English Ingot  .. .. per ton £18 15 £18 76 7/6 inc. 
d we Bisulphate 0 .. per ton #85 #85 .ә | Sheet в .. рег ton £14 10 £14 5 5/- inc. 
a Shellac  .. > .. per себи 65/- | 65/- T i f Mica (uncut slabs 8” long) +» per lb. | 6/6 6/6 ee 
a Sulphate of Magnesia . T .. рег ton £4 10 £4 10 as | mManganin Wire " 98.. «+ per lb. | 8/- 8/- we 
a Sulphur, Sublimed Flowers. рег ton #615 £6 15 g Mercury .. T ‚рег bottle | £8 £7 15 5/- ine, 
a - Recovered .. .. per ton £515 | £5 15 | o Platinum .. per oz. £316 £816 b ine 
a Lump.  .. per ton £5 5 £55 a: | 4 Steel, Magnet, acc'd'g to desc p 'n p. ton From £15 | to £40 * 
a Soda, Caustic (white 10°) .. per ton 47 10 47 10 50 | 4 Steel, ^ ees in bars .. £5R £58 T 
a, Crystals... .. per ton £8 | £3 i» g Tin, block . Б өө .. рег ton #101 291 10 £10 10 inc. 
a „  Bichromate, casks .. per Ib. Bd. | 8d. | 9g n ОП a T .. per lb. 1/4 1/8 1d. inc, 
| m „ wire Nos. 1 to 16 per Ib. 1/5 1/5 А 
| | j Yarns, Cotton, Single 10lb. bundles pr lb. 62d. А 
| j „ Flax, 6 or 8 lea... per lb. 
„ Hemp, 8 ply 10 ы per Ib. А 
TEM" » Russian, 10 lbs, per lb. 444. 44а, 
| „ Jute, 180 lbs. rove .. рег ton &12 £12 $ 
| j Manila, 24 thread .. рег ton £29 £29 oa 
k Zine, Sheet (Vielle Montagne bnd.) p. t. £98 | £29 #1 dec. 
а Quotations supplied by Messrs. G. Boor & Co. 1 Quotations supplied by Messrs. тн & Lowe. 
b РА " » The British Aluminium Co., Ltd j " , б› i C. Yeo & Co. 
с " " » Messrs. Thos. Bolton & Sons. k " " " Mo Ashby, Limited. 
d n " " l ” ” » ” Sanders, Wake & Co. 
e Т " „ m ” ” " „ W. T. Glover & Co., Ltd. 
7 " " » The India-Rubber, G.-P.,and Teleg, Works Co Ltd n " 1 1 " rmiston & Sons. 
( " m » Messrs, James & Bhakspeare 9 " ” " Johnson, Matthey & Co., Ltd 
v m " n Jackson & 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


“u Exxcraic ImszRCOMMUNICATION Ји RarLway Trams.” By W. E. 
Lancpon, Vice-President. Paper read December 15th, 1898, 


(Concluded from page 28.) 


COSSIDEBATIONS. 


We heave ncw arrived at a point when we may, perhaps, with 
advantage take into consideration the material points, 

We have before us, brosdly, the principles of the electric systems 
in use, as well as those experimentally established. What, then, are 
the principles which may be suggested as those which should underlie 
the provision of this means of communication ? 

Experience tells us, and the Board of Trade Report sugrests, that 
the communication should be of such a character as to lend itself readily 
to the interchange of carriages between different railways This involves 
not only tbe elcctrical principle, but the mode and form of coupling, 
aa well as the means of restoring the communication to its normal 
condition. The electrical system must be. such as will conform to 
that in use on otber lines of railway. We have seen that al] those 
systems in use do practically stand upon а common besis. They 
bave either one insulated wire, and an earth or an uninsulated “return,” 
or two insulated wires. They differ to the extent of some switching 
arrangements, but it will be clear that that method, which involves 
no special provision in respect of the position which the van occupies 
in the train, is that which must commend iteelf for adoption. To 
modify the arrangements of those vehicles which do not conform to 
this demand would be sn extremely sms] matter. It would also be 
better, as has already been explained, to employ an insulated “return ;” 
but it is ble, though not desirable, to use an open " return." 

Tbat the coupling for any electrical communication which might 
be established on railway trains should be combined with one of the 
mechanical couplings seems to be a sort of tradition harded down 
frc m those days preceding the period when railway compsnies found 
marsballing she ds indispensable. We have seen that the companies 
who have used an electrical communication have for years employed 
an independent coupling, and that they are now supplementing this 
by a second. The “cord” communication calls for coupling up, and 
certainly the time required for connecting together an elect coup- 
ling cannot be so great as that now incurred in connecting up this 
“cord” communication. The question, moreover, is one which, in 
respect of the majority cf trains, does not in any way affect platform 
work, for ihe reascn that tho trains, as a rule, come to the platform 
ready coupled up. 

It may, and very naturally, be asked: But why, if the two 
couplings—the electric and the brake— can be combined, should they 
nct? "Tbe question which here arises is mainly cne of re 
A question on the cost and convenience will naturally also present 
iteelf, but that of responsibility is unquestionably the most material. 
Will such a combination lessen the responsibility which attaches to 
the ¢ ficient maintenance of the brake? When а fallure arises in a 
brake cospling or tube, how is it to be dealt with without the 
presence of the electrical attendant, and vice versá? Are these men 
to hunt in oouples—the one tied to the other? What does such a 
combination entail? It means the ent of some 150,000 
brake couplings and tubes. Will the cost prove more economical, or 
so economical as if the two were established and maintained inde- 
pendent the one of the other, leaving the two departments freedom 
of action and individual responsibility ? I advance these remarks 
from conviction, after mature consideration, that to combine the 
electrical with the brake coupling is, on many counte, undesirable. 

It bas already been demonstrated that but one coupling for the two 
wires composing the communication, is necessary. That the hand- 
ling of this coupling is a perfectly simple and easy matter will be 
evident from sn examination of the sample on the table. 

In the early portion of the paper it was suggested that, in their 
adoption of the mechanical cord, railway companies were animated 
by а desire to provide for the possibility of а derangement of tbe 
train more than with & view to the question of outrage. Improve- 
ments in the lubrication of axles, in points and crossings, in tke 
оше, way, and in the rolling stock generally, render the con- 

tions of railway travelling to-day incomparable with those of 1868. 
Derangement cf а passenger train in motion is now а most unusual 
occurrence. Unhappily, violence and outrage still exist. In viewing 
this question it wouid appear that that whicb has now to be chiefly 
provided for is the protection of the traveller from outrage. Is this 
adequately provided for by the provision of a means of raising an 
alarm from one position only in each compartment? It is due to 
tbe conviction tbat tbis is not so, and tbat the only effectual mode of 
doing so is the provision of a means cf communication in the neigh- 
bourhood of each corner of a compartment, that I have endeavoured 
to evolve the method referred to as that which bas been applied to a 
Midland train 

Although scemipgly a very smal] matter, there is another phase of 
the question which is material to the adoption of an univ system, 
vis, the means by which the communication, once used, is restored. 

This is done by a key carried by the guard. It is usually of private 
construction, and differs with most companies. It should be common 
to all, ctherwise guards will require to be furnished with a key sp- 
plicable to each of the companies’ stock which may pass over the line 
upon which he is engaged. 

O:her points of equal, although not of universal, importance will 
no doubt present themselves: the desoiption of wire to be used; 
whether it aball be insulated with gutta-percha or rubber; the 
character of the indicator, of the commutator, the description of 


nsibility. . 


battery, &c.—all questions of moment, but not vital to the question 
of interchange of stock. In relation tothat we have to bear in mind 
that it involves three fundamental principles, vis. :— 

1. The electrical system. 

2. The form of coupling. 

9. Uniformity of releasing key. 
That one system should be adopted throughout, even in matters of 
detail, is, cf course, to be desired, but uniformity in the three points 
nemed are essential to an interchange of stock. 

There remain but two more points at which to glance, vis, oom- 
munication with the driver, and provision for callirg attention tothe 
division of & train when in motion. 

There is по diffculty in providing for commupication with the 
driver, but it is desirable the battery on tbe engine should be die- 
pensed witb. This it is possible to effect by providing each guard’s 
van with a coupling applicable to the locomotive. The cost cf adopt- 
ing this course would be less tban that attending the provision and 
maintenance of & battery on the engine. Another point is, whether 
it would not be better to sound a whistle on the engine, rather than 
operate a bell. Tte whistle would probably be easier to maintain. 

In the earliest established electric communication systema a means 
was provided for claiming attention should a train become severed. 
There is no difficulty attending this, but it would appear that the 
need for it no longer exists. Since thore days the automatic brake 
bas been introduced, snd if a train should at any moment become 
divided, the progress cf all portions of it would at once be arrested. 

The title of this paper indicates that its purpcse is to treat of the 
subject from an electrical point of view. Reference has, however, 
been made to the fact that there is in use another means of claiming 
the attention of the guard, vis.,a partial use of the automatic vacuum 
brake. Each compartment of a carriage is provided with a means cf 
opening a small valve connected with the brake pipe. To what 
extent this is cffective—whether it varies with the speed of the train 
or other conditions, or whetber such a system is a desirable one—I 
am not in a pcsition to say, and I only refer to it bere in order to 
point out that, should an electrical system be adopted, carriages pro- 
vided with this means of applying the brake could be looped in on 
electrically fitted trains by means of a loose coupling; but there 
would be a difficulty in dealing with electrically fitted vehicles 
interposed in trains worked ur der this partial application of the brake 
system. 

In concluding this paper, I desire to tender to the general 
managers and to my confrères, tbe electrical engineers, of the various 
railways, who have so kindly aseisted me with information, my most 
heart y and respectful thanks. 


RAILWAY PASSENGER COMMUNICATION. 


Extracts from the Report of the Committee appointed by the 
President of the Board of Trade. 


Вувземв 14 Usp on RAILWAYS IN OTBER COUNTRIES. 


The Committee thought it desirable to ascertain the means of com- 
munication ured cn railways in other countries, and they therefore 
requested the Board of Trade to obtain for them through the Foreign, 
Colonial and India Offices information as to the means adopted on 
the princi railways in Austria-Hungary, Belgium, France, 
Germany, Italy, Russis, Switzerland, the United States of America, 
Canada, New South Wales, and India. 

The replies received show that in Austria all fast and exvress trains 
are fitted with an electrical oommunication (system Rayl) In 
Hungary the use of corridor carriages is said to be nearly universal, 
and when these are fitted with an automatic brake, means are pro- 
vided to enable the gers to apply it, and thus call the attention 
of the servants in charge of the , and no further means of com- 
munication is thought necessary. A system of electrical communica- 
tion was formerly employed, but it has gone out of use since autc- 
matic brakes were generally adopted on main lines. In Belgium a 
mesns of communication by the applicaticn of the Westinghouse 
brake, similar in principle to hat used in connection with the vacuum 
brake by tbe Great Central and other railways in this country, is in 
force on tbe State railways; and it is instructive to note that it was 
thought desirable to increase the siz» of the valve through which the 
Bir свсарев from the brake pipe, when the brake is applied by a pas- 
renger, во as to ensure the speedy stoppage of the train. The same 
arrangement is used on the principal Italian railways. In France, 
the system to be adopted is left to the discretion of the individual 
compsnies, some of which employ electrical means, generally 
“ Prodhomme’s " system, whilst others prefer the Westinghouse brake 
system. 

Ута Germany almost all passenger trains are fitted with automatic 
brakes, and means are provided to enable passengers to apply the 
brake in oase of emergency. 

In Rusia and Si rlar d corridor carrisges are generally used, 
and, when automatic brakes are provided, passengers can apply them. 

In Canada there is direct mesns of access from one part of a train 
to another, each ca beirg connected to the next by a gar gway, 
but a cord runs through the train by which а signalto stop cao b; 
conveyed to the driver. 

Іо Irdia various means of communication have been tried, but the 
Iadian Government state that the only one that has given satir- 
faction is an electrical method, invented by the late Mr. G. K. 
Winter. This system, in which the electric connection between the 
carriages is made by means of the side or safety chains, has been in 
use on the Madras Railway since 1880, and is being introduced on 
the Bouth Icdian Railway. 


CONCLUSIONS AS TO ExisTIXG Systems, 


Most of the witnesses examined by the Committee tbat 
the ordinary means of communication by means of a cord outeide the 
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carriage is unsatisfactory, and with these opinions your Committee 
entirely concur. 

Owing to the difficulty of obtaining access to the cord in cases of 
emergency, and to the uncertainty of its action when pulled, this 
system cannot be regarded as affording & reliable means of commu- 
nication, and the Committee have no heritation in condemning it. 

Some advantages over this system are no doubt possessed by those 
in which a cord or wire passes inside the carriages, but the Committee 
cannot hold that they are satisfactory. 

As regards the electrical systems of communication referred to 
above, the Committee had the advantage of making trial of that in 
use by the London, Brighton and South Coast Railway Company, on 
a train placed at their disporal by the company. They found it to 
work efficiently, whilst the company, as previously mentioned, have 
no record of its having ever failed. 

Evidence was received by the Committee indicating that the elec- 
trical methods in use on the South-Eastern, апа London, Chatham 
and Dover Railways, had given satisfactory results. 

The Committee also had an opportunity of inspecting an electrical 
system fitted by the Great Eastern Railway Company to one of their 
trains, in which the wires are carried along the brake pipes, and the 
coupling of the pipes between two carriages automatically gives the 
nccessary connection between the wires. "This system NEM satis- 


factorily when tested, and it has the advantage of obviating the 
necessity for any additional coupling—a point which the Committee 
think will be found of considerable importance to railway companies 
in working their traffic. 

The Committee are of opinion that all these electrical systems, 
though some of them may be capable of improvement, may be con- 
sidered as providing efficient means of communication. 

The London and South-Western Railway Company have been good 
enough, at the request of the Committee, to fit up a train with a 
somewhat similar system, in which the electrical connection between 
the carriages is made by coupling the side chains. 

The system was invented by the late Mr. G. K. Winter, and, as has 
already been stated, is largely used in India. 

As the train has only recently been fitted with the apparatus 
there has not been time for * rolonged trialof the system, but, so 
бы ihe tests have gone, they have, we understand, teen satis- 

ry. 
The conducting surfaces, however, being open to the atmosphere 
and to dust or snow, are not likely, in the opinion of the Com- 
ee ТЫ to be as efficient as those which are placed within the brake 
coupling. 

A system of communication by means of the automatic brake has 
been applied in this country only on trains using the vacuum brake. 


APPENDIX. 
TaBLE I.—PassENGER ROLLING STOCK. 


ENGLISH AND WELSH RAILWAYS. 


Coaching. | Total 
Railway company. Engines. | БЫ MU o> к w^ I Е AE 

Saloons. ist. And. ard. Composites. Vans, Horse Carriage engines). 
Brecon and Merthyr 31 2 91 and 2d 93 4 БТ á 1 55 
Cambrian . 1 | js 6: 0 110 72 38 | 23 6 263 
Cheshire Lines y Zz x 67 | 58 177 37 16 35 31 421 
East and West Janction © к= Же E аё 4 4 3 T - 11 
PEDES эз ы an ae э | 124 5 Mcd od 190 70 47 27 30 369 
Great Central 4 Q 775 8 БЕ: а 710 194 82 53 24 | 1,119 
Great Nastern . e| 909 075 437 436 1,492 916 367 422 241 | 4,348 
Great Northern ... 5 d ан ‚| 1,069 127 100 156 | 1,923 579 284 240 145 2.954 
Great Western | 1,863 бік 259 179 2,623 1,160 1.114 598 352 6,285 
Hull, Barnsley and West Riding Junction 75 2 i "M 47 24 12 10 6 101 
Lancashire, Derbyshire and East Coast 16 1 he. d dm rs C 8 19 | 5 4 73 
Lancashire and Yorkshire . ; 1,288 944 137 | 2,194 628 221 134 136 | 3,624 
London, Brighton and South Ccast 463 ж 379 | 945 | 1,178 454 382 216 146 | 3,000 
London, Chatham and Dover ... . „ ИЕ 22 244 224 442 75 173 | 35 21 1.236 
London and North-Western ... — ... 2.385. 1910 230 2,231 Musee 894 651 | 1000 | 6,916 
London and S:uth-Western- ... 7.3 79 32 110 1,175 674 874 290 150 3,694 
London, Tilbury and Southend 42 3 54 ча 237 16 17 6 mo A A 
Metropolitan 8 8⁰ 2 62 #5 163 44 6 2-1. 29 22 
Midland нер q^ ... | 2,969 ө, 295 P 1,890 936 685 443 546 4,795 
Midland and Scuth-Western ... ке px] 18 10 M e 10 16 7 19 2 54 
North-Eastern ae Фа 1,963 3» 160 16 | 1986 | 509 407 395 164 3,37 
North Stafford 153 4 11 13 189 58 25 30 21 351 
South-Eastern ni oa d oe 439 1 375 255 867 176 397 117 141 2.329 
Taff Vale а € s НЕ — 193 és 5 7 130 47 36 EA | 8 244 
Totals .|15286 98 5/20 2,151 19370 6701 6105 3.767 | 3177 46.579 

ScorcH RAILWAYS. 
Caledonian oes 788 | es | 277 Ф 1,115 297 206 16 41 | 2052 
Great North of Scotland 112 pom 75 T 284 51 62 16 13 501 
Glasgow and н Western 845 | .. 181 dui 563 104 120 82 101 1,151 
Highland .. 133 | 2 BÉ ue И | 49 71 25 2) | 388 
North British 0 | us 407 | .. | 1282 | 140 ' 288 | 177 481 | 2775 
Totals. s H8 | а | 99 | 3411 e41 om | в | 656 667 
Int н RarLWAYS. 
Belfast and County Down бы 29 ‘i 22 23 64 44 8 8 1 170 
Belfast and Northern Counties... 73 ei 10 6 124 77 32 23 8 280 
Cork, Bandon and South Coast.. ; 18 3 is Ne 27 14 6 4 2 56 
Doneg al д4 9 rs T аз 10 9 9 3 5 36 
Dablin, Wicklow and Wexford 58 48 73 101 12 41 18 6 | 299 
Great Northern |... i 145 33 20 181 87 87 95 43 549 
Great Southern and Western TP 178 1 50 | 34 | 178 76 93 86 | 32 555 
Midland Great Western... 127 1 25 25 | 93 38 61 60 24 | 827 
Waterford, Limerick and Western 53 e| 2 | T | 59 37 3 | 22 | 7 | 150 
à Totals 695 5 | :93 | ası | 837 s94 | 365 | 319 | 323 | 2.442 
nÁ m т. — = Е = | | 
| | 

English 15,236 288 5.020 2151 9.370 6,701 6,105 3767 3,177 | 46,579 
Scotch 2118 21 9A 3411 641 747 416 656 | 6,867 
Irish 695 5 193 181 37 391 365 319 128 | 2,429 

Totals 18,699 295 | 6,207 2.332 23,618 7,736 7,217 4,502 | 3951 55.868 Г 
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TABLB II.— Dall Тевт OF BATTERIES JOINED UP IN PARALLEL, OCTOBER l8TH TO Nov£MBER 20те, 1897. 
i 
Bichromate 2-quart cells. | Leclanché No. 1 cells. 
Date. ты ш шш — — FF 
1. 2. 8 | 4 | 5 | 6. 1 | 2 8 | 4 | 5. | 6 
| — | | | a 
1897. | | | | | | 
October 18h | 190 | 175 175 170 | 170 | 165 | 135 | 145 ' 145 140 : 146 145 
| | | | | 
» 19th 135 ' 170 | 175 | 165 | 170 ' 1€0 135 145 145 140, 145 145 
| | | 
„90 138 175 | 175 | 165 | 165 , 160 135 , 145 ! 145 | 140 | 145 ! 145 
| | | bare | | bare | 
„ 21s 143 | 170 | 170 | 165 | 170 | 162 | 130 ' 145 : 140 | 140 | 145 140 
| | bare | | ' bare bare | 
„ Lund 145 170 | 175 | 170 170 165 | 130 | 145 140 | 140 | 145 145 
! | bare | | | | bere 
„ 23rd 145 | 170 | 175 | 170 | 170 | 165 130 145 | 140 | 140 | 145 | 145 
| рате | | | | i | bare 
„ — 95th 155 | 180 | 180 | 176 | 170 | 165 | 130 | 145 | 145 ! 145 ! 145 | 145 
| | | | | bare | bare | 
„ — 36th 150 | 180 | 180. 175 | 170 | 165 180 150 140 145 145 | 145 
bare | bare , | | | ^ bare ! | bare | 
"EE 7. 150 | 175 175 | 170 | 170 , 165 | 130 145 140 | 140 145 | 145 
| | | | | | 
S 0 28th 1:50 | 175 | 175 | 1°70 170 ' 165 | 130 145 | 140 | 140 ' 145 | 1:40 
| | are | 
„ 29th 150 | 175 | 180 170 175, 165 135 145 140 140 146 14 
| | bwe 7 | bare , bare , | 
„ 30 n 165 175 180 170 175 | 165 135. 150 | 140 , 140 145 145 
| | | bare bare dare | | 
November let 155 180 | 180 170 175 165 , 135 155 145 145 145 145 
| | | bare ' bare bara — 
is 26... | 155 | 180 175 170 | 170 165 | F95 150 | 145 | 145 145 145 
| | bate | | | bare | dare bare 
н 9rd , 185 | 180 | 170 175 | 170 165 | 135 | 160 , 145 | 145 148 145 
| те 
4th | 155 | 1°80 | 1755 170 , 170 165 | 185 ш | 145 140. 145 1-45 
| | | re | 
К bth ‚ 165 , 180 | 175 170 | 175 ; 165 | 135 145 145 140 145 145 
| | | bare | bare | 
к 6th 160 | 180 | 180 170 175 166 | 135 , 1650 145 145 145 145 
' bare | | | | | | bare 
is 8th 165 190 185 175 180 170 | 135 150 145 145. 150 145 
bare bare bare | bare 
| 9th 160 | 180 175 170 170 | 165 135 150 140 140 145 | 145 
, bare | | | : | dare | | 
„ 10th 165 190 | 180 ' 175 , 176 170 | 140 150 145 145 145 145 
bare bare | | bare | | 
- 11th 1:60 | 100 | 1:80 | 175 | 175 | 170 | 135 | 150 | 145 | 145 | 145 | 1:45 
are | | 
„ 12th , 160 | 185 | 180 | 175 , 175 | 170 ' 140 | 155. 145 145 ' 160 | 1:50 
| bare | | bare bare | | bare 
„ — 19th 160 | 190 | 180 | 176 | 175 | 170 ' 135 | 155 | 150 | 145 150 | 145 
| | | bare | | | | bare | bare bare 
„ 15: 160 | 190 185 | 170 | 175 , 170 | 140 | 160 | 145 | 145 , 159 | 145 
bare bare | : , bare , | | | 
MEE. 160 190 | 180 | 176 | 176 | 170 140 | 150 | 145 | 145 | 145 | 145 
| | | bare bare | 
„ Isch 160 | 190 | 180 | 170 | 175 170 | 140 | 150 | 140 | 145 | 145 , 145 
bare bare | bare | | 
„ 18th | 160 | 195 | 180 | 170 | 175 | 165 | 140 | 150 | 145 | 148 | 145 | 145 
I | Are 
„ 109m 160 190 | 180 170 | 170 | 165 | 140 | 150 | 145 — 145 | 145 | 145 
| bare | | | dare | | 
„ —— 20th i 160 ' 190 | 185 175 | 180 | 165 , 140 | 150 | 145 145 ' 145 | 145 
' | bare | bare | 


Tbrough the kindness of the Great Central Railway Company, the 
Committee have һай an opportunity of practically testing this method 
of communication. I¢ worked satisfactorily, and companies by whom 
it has been adopted speak of it in the highest terms. Озе of its 
greatest advantages is that each carriage is complete in itself, and the 
coupling of the brake pipes between two carriages of necessity connects 
the means of communication. It has also been pointed out to the 
Committee tbat, in the case of interchange rolling stock fitted with 
both the vacuum and Westinghouse brskes, the same apparatus 
within the compartment can be made to actuate valves connected to 
either brake pipe, so that whichever brake is in use, the mesns of 
communication is available. 

As already stated, the system is largely applied on Continental 
railways to the Westinghouse brake, and appears to bave given satis- 
faction; bat in the opinion of the Committee, it would be improved 
by an additional arrangement, by wbich the attention of the driver 
and guards migbt be andibly called to the signal, and by which drivers 
and could communicate with each other, 

It has been su that the increasing use of corridor or other 
similar s will do away with the necessity for means of com- 
munication, but the Committee cannot agree with this view, as they 
are cf opinion that some method of communicating with the driver 
and guarda is as necessary upon corridor as upon other trains. 

Your Committee have carefully considered the second point 
referred to them, vis, whether any system in use or available is so 
efficient as to make its general adoption desirable. 

The Committee do not think that any one of the electrical systems 
of communication in use at the present time possesses such advantages 
over the others or over the brake system as to justify them in recom- 
mending 16 for general adoption. 


On the other band, many railway companies entertain a strong 
objection to granting to a passenger even a limited control over the 
brake, and the Committee do not think that a system which 
involves the grant of such a ccntrol, however efficient it may be, 
should be preesed upon a company against the advice of its 
responsible officers. 

systems not in use, but available, the Committee have had a 
number brought before their notice. Many of these are very ingenious, 
and do credit to their inventors, but they have in most cases been 
anticipated by ctber inventions, and either closely resemble or possess 
no great advantage over means now in use. ; 


CONDITIONS WHICH A METHOD OF COMMUNICATION SHOULD FULFIL. 


The following are the conditions wbich it appears to tbe Оош- 
"ndi a method of communication should fulfil to be entirely satis- 

actory :— 

1. It should be one which would lend itself readily to the inter- 
ar of carriages between different railways. 

2. 16 should be easily applicable, and shoald communicate directly 
with the driver as well as with the guarde, whilst the means by which 
it is actuated by the passenger should be in a conspicuous position, 
either in the centre, or at both ends of the compartment, without 
affording too great a temptation to passengers to tamper with it. 
ra 3. I¢ should be reasonably cheap, as to both initial cost and main- 

nance. 

4. It should afford an indication outside the carriage of the com- 
partment from which the communication bas been made, and a 
passenger should not be able to replace the means by which the alarm 
8 given. 

б. It should not entail the use of additional couplings to those 
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already existing, vis., the screw coupling, the side chains, the auto- 
matic brake, and the heating apparatus (where in use). 

6. It should be capable of being used as a means of communication 
between the driver and guards of a train, as well as between the 
passengers and the driver and guards. 


EXTENSION OF THE Existmina Law. 


The Committee were also directed to consider whether any exten- 
sion or amendment of the law on the subject is desirable, and to this 
point they have given careful attention. 

Under the present law, means of communication need only be pro- 
vided on trains running 20 miles without stopping. It is obvious, 
however, that serious harm can be done, either by accident or design, 
in a journey of much less duration. Experience has, unfortunately, 
shown that a very short journey affords sufficient time to enable 
murder and outrage to b3 committed. 

Several railway companies have already fitted, or are fitting, means 
of communication to all their trains, irrespective of the distance to 
be run without a stop, and representatives of other companies agreed 
in evidence that such an extension was reasonable. 

The Committee are of opinion that the law should be so amended 
as to require efficient means of communication to be provided on all 
passenger trains. 

CONCLUSIONS. 


On the three points to which the inquiry of the Committee 
ты directed, their conclusions may therefore be summarised as 

ollows :— 

I. That of the methods of communication at present adopted, the 
outside cord system should be condemned as inefficient, while the 
systems in which the cord or wire is inside the carriages cannot be 
regarded as satisfactory. The principal electrical systems and the 
5 by means of the brake may, however, be held to be 
efficient. 

II. That no one of the electrical systems so far excels the others 
as to enable the Committee to recommend it for general adoption, 
although they prefer the system of communication described above as 
experimentally used on the Great Eastern Railway. 

II. That the law should be extended so as to require the provision 
on all trains of an efficient means of communication between pas- 
sengers and the servants in charge of the train, which could also bs 
used as a means of communication between the guards and driver. 


“IMPROVEMENTS IN Maawetio Spaces Тигваварнт” By Dr. 
Ошувв Горев, F.R.S, Member. (Paper read December 8th, 
1898). 


(Continued from Vol. 48, page 995.) 


Paar II. 
PRELIMINARY EXPERIMENTS, 


I wit relate Ътієйу a selection from some of the early experiments 
made on simple wire circuits, at first often without condensers, in 
order to find what sort of value of mutual induction coefficient (m) 
was sufficient to give audible signals between a couple of coils of 
wire lying horizontally in the same plane. ; 

‚1. Two coils of thin wire, each of 350 turns, and 30 cm. ^ foot) 
diameter, with 6 amperes maintained in one at а frequency of about 
100 by an alternating dynamo; a telephone connected to the other 
coil responded audibly when it was at 6 metres distanoe. The M in 
iier 6 is 287 C. G. S., which is large, but no capacity was used to 
assist. 

2. Two coils cf No. 15 wire, each of 8 turns, on а hoop 92 cm. 
(1 yard) in diameter, and with 11 amperes maintained in one ata 
frequency of 120 by means of a make-and-break tuning fork; a tele- 
e n the other responded at 34 metres. In this case the M = 

3. A pair of coils in separate buildings 100 metres distant, each 
with & condenser, the transmitter 60 turns of No. 18 wire 


Practically it was found that 2:0 microfarads gave excellent tuning’ 
sending up the voltmeter to 98 volts, though the applied E.M.F. was 
only 32 volts. And under these conditions the note of 440 could be 
distinctly heard in the small coil in the distant tower; and by intro- 
ducing a key into the sending circuit, without interfering with the 
continual vibration of the fork, messages could be sent and read with 


E 


——MáÀ 


T 


The receiving circuit was about 100 metres distant, high up ia the 
College clock tower across the quadrangle, as in the last experiment: 
but the small hoop coil was replaced by a square coil of 22 turns of 
No. 18 wire about 38 metres square, whose L was therefore 0 008 
secohm. A capacity of 16 microfarads was needed to attune the 
circuit to the note listened for. 

5. Instead of any maintained alternator or intermitter of any 
kind, the make and break, or the reversals, of a signalling key were 
sometimes used alone to do the whole thing; and when a battery 
such as 144 very small Planté cells was employed, the induction ticks 
heard in the secondary at each charge and discharge of the primary 
condenser sufficed to give clear signals at a moderate distance, on the 
“sounder” plan, the beginning and end of each lorg and short signal 
being marked. 

6. Another method is to have a much better insulated wire for 
the primary coil, and to discharge round it a Leyden jar with a short 
spark gap excited by a Rhumkorff coil; the spark being made 
whistling by a moderate glass-plate condenser (see Modern Views 
of Electricity," Lecture IIL, page 435, second edition), the shrill 
momentary sounds can be heard in a suitable distant phone and 
co Ф 

7. A pair of coils nearly 2 miles distant were now arranged, the 
transmitter being & rough square 100 yards across with five turns 
of four No. 16 wires in parallel, and the receiver being a lorg 
rectangle of the same periphery, about 30 yards wide, consisting 
of 19 turns of No. 18 wire. A dynamo with а multiple armature 
was employed, which was coupled up so as to give a nominal voltage 
of 175 volts (240 as measured). Nothing could be beard at the dis- 
tant station without condensers, although the M = 10 C.G.B. This 
was expected, because of the high impedance and resistance. Bat 
when condensers were added at both ends and adjusted for resonance 
to the first harmonic —about 200 per second—the tone became faintly 
audible. The transmitting condenser was 10 microfarads, viz , four 


' 6-microfarad condensers, two in parallel and two in series, which, by 


resonance, ran the effective voltage up to 1,100 volts; and the 
receiving condenser was 2 microfarads, shunted by an ordinary 
70-ohm Bell telephone. 

The self-induction of the sending cable was in this case 0 02 
s:cohm, to which bas to ba added 004 secohm for the dynamo; 
while the resistances were 4 ohms for cable and 1 ohm for dynamo. 
Bo the reactance part of the impedance for the octave frequency was 
nearly 80 ohms, and the current therefore only about 3 amperes 
without sending condenser. A condenser magnified it four or five- 
fold. The sendiog condenser can always be replaced by a dynamo of 
higher voltage; bat, on the other hand, given any dynamo, a sending 
condenser will increase its power, except on circuits whose resistance, 
and therefore damping, is excessive. 


з : The self-induction of. the receiving cable, as connected, was 
"prin pre room nearly 4 metres square, the receiver beivg one of . 474 secohm approximately, and ite resistance was 133 ohms. Even 
fe ee across wound with 8 turns of wire; the hum реге therefore, the im ce was more due to self-indaction than 
i. be just heard. The м in this case is only 06 C. d. B., which is to resistance, the value of p L being 410 ohms, and so the condenser 
4. The next experiment is worth quoting in fuller detail. It was ch the giren amount of power ezpended. -. be heard, 
made in 1897, & month or so later than the above-called (1) when It may be serviceable here to show how quickly to calculate the 
things had improved. Below is a diagram of the connection at the frequency for any given self-induction and capacity. 
sending end; the dynamo being replaced by a tuning-fork inter- Let L be expressed in secohms or henries; let 8 be expressed in 
ра (all kind of intermitters have been used in different experi- microfarads; then the resonance frequency of the circuit is 
7 is the Koenig fork on ite massive stand, vibrating 111 complete 160 
"шз a коа! ~ (n8) 
is a single stora li, aud м is th ibrati i 7 А А | 
sontast to Sanguine (ire Sod magnet and vibrating solid Бо in the above case the syntonised sending frequency comes out, 
н is the mercury cup contact for the main current. . 160 


ва оздери of айай capacity, and с the сой of 60 кж п LT NNUS 
ondenser of variable ca and c the coil o t ; 
approximately 4 metres square. n the syntonised receiving frequency, 

v is & voltmeter to indicate the potential difference at the terminals 160 


J (033 x 2) таш 
and the fundamental note of the dynamo oscillated about 100. 


The damping term of these particular cables, vis., I is, however, 


of the condenser. 

The self-induction of the coil being calculated roughly as 006 
henry, the appropriate capacity for tuning, to the fundamental and 
the different harmonics, would be:— 


For the note 111 per second, 8 should be about 35 mfd. 
22 


si » 2 - cS á 86 „ certainly tco high, and the wire used for such large circuits ought 
" „ 333 „ „ » » * certainly to be thicker than No. 18 or 16. Coupling up the strands 
n „ 444 » н n " 22 „ of wire in & telephone cable in different ways does not affect the 
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damping constant, for the n and the r vary similarly; but the power 
of coupling them up differently is often convenient in enabling 

to be got with & moderate condenser capacit y, and, in genera], 
in giving an adjustment for different notes. Otherwise, greater 
number of turns just the same effect as thicker wire; it is simply 
mass of copper which is required to increase the power of a circuit to 
send or receive over big distances, and telegraphy over any distance 
by this method becomes, therefore, chiefly a matter of cost. 

It may be well here to give the elementary theory of induction 
between a pair of circuits, each with condensers, especially for the 
case where the circuits are syntonised to the applied frequency. 

Consider a circuit with self-induction and resistance and capacity, 
са by an alternator of E.M.F. = x cos рі: the primary current 

is 
ж cos (pt — а) 


М) 


: ps 
where the lag a is given by 
atana = p ( - 3) 


If there is exact tuning (р? в L = 1) the lag vanishes, and the current 
becomes 
и cos pt 


its maximum value. | 
On a distant circuit with mutual coefficient м the induced Е M. F. 
is M о, or, in the above case, 


M p m sin pt; 
so the induccd current there is 


* 5 sin (p t — e) 


Е ааа ышы шсш сыты 
9 ГА = LE. 
AU tr (1 р 7) 
which, if again thers be tuniog (22 s' L' 1), become s 
х= MP sin p t (3) 
R R 


Let a cable contain N = m turns of wire, of resistance pi per 
unit length, coupled » in series and m in parallel, and be laid round 
a circuit of radius a: then 


2 
n» х? © * 


k LM, — —— — — рш Мр рі 
nn 
5 2 1 U { 
m m 21 a 2 1 mpm 


= — — — — 
. ° • 


"aa ib val (4) 
ora ag the resistance of unit length of the cable itself as con- 
206 


Here the last factor in (4) is tte maximum strength of current 
which the dynamo could send direct to the distant station if its cable 
were long enough to reach all the way, and if it were opened ont as 
connected and laid straight, all the parallel turns parallel and all the 
series turns end to end; and with all the remaining self-induction 

ce abolished by a suitable very condenser. 
actual current received inductively is therefore a definite 
fraction of this direct line current: the fraction depending on the 
linear dimensions of each circuit compared with the ce, and on 
the frequency, and on the effective thickness of the receiving cable. 

Suppose we tried to signal a distance of 12,000 kilometres (across 
the earth) with a pair of No. 0 equal cables, each once round an area 
is i ane to о ey circle 200 хона 5 diameter, 
using а uency o and an a voltage ; ignoring 
all Enters iud other losses (which in condensers are often impor- 
fant), and ignoring also the conductivity of the earth, which may be 
very troublesome: 

E 200 e 


br 0322 x 12,000 


TN 
20 


100 x 100 
4 x (12,000)? ' 


These are the three factors; so the induced telephone current is 
about 2 microamperes, which ia within the limit of audition. 

The self-induction of such a cable would be between 2 and 3 
secohms, its resistance about 200 ohms, and the capacity needed 
only about z$, microfarad. Р 

This arithmetic is а mere illustration of what would bappen И 
everythiag were favourable. 

er further the акшы of gs adapted to ey ae 
tyntonic magnetic space telegrapny wi precise tuning. e 
mutual induction coefficient depends upon n n a? 03/75; or for 
similar equal coils, each of periphery J n turns, 
M 7° = the effect of the coil at a given distance = n? Zi, 


The amplitude of disturbance maintained by an alternator of 


a b 
— 2 
47 


frequency p and voltage Eo, in а circuit whose natural frequency 


e 
0/8 
L (p ro 
Virtua ( A) } 


which in case of exact resonance bic.mes o/ a. Hence, to make 
resonance sharp, the coefficient zu must be great. If this condition 


is not satisfied there will be a considerable range of resonance within 
which some exaltation of voltage is felt, but no decided peak; 
whereas, if L/s n? is great compared with the period of one oscilla- 
tion, then except at a particular frequency the circuit is nearly 
inactive, but as the correct frequency 1s approached the activity of 
the circuit suddenly runs up to a high steep maximum, and condensers 
А liable to be burst by the immense and'rapid magnification of 
vo 

Take the case of approximate resonance, so that p? 8 L = 1 nearly, 
and introduce this value of 8: then the coefficient which has to be 
big is Eu i e., for a given frequency simply the damping constant 
or logarithmic decrement, B/L, must be small, or the current-decay 
сше constant, I / a, big, compared with the frequency time constant. 

ow 


31 
2 de el 
n? l (log с 2) 
nl 
ЫШ 
where c is the thickness of the wire, which does not enter much into 
the numerator. 

Во the two things which we want big are n? / and n c?; wherefore, 
іп case of magnification of cirenit for bigger distances, the thickness 
of the wire should be magnified as well as its leogth. Of coarse for 
really high frequencies it is no use having a thick wire solid. It 
must either be ribbon-shaped, or be stranded, with the strands 


roughly insulated even if they are not going to be used otherwise 
than in parallel. 


кін 


= п с? approximately, 


М лангғісАТІОИ Ratio. 


Тһе кшш! magnification of voltage caused by resonance is to 

us :— 

The impressed E. M. F., or the E. M. F. of the sending dynamo, 
being Xo, the effective potential difference between the condenser 
one is such that, when there is syntony and when the damping 
°з 

' MET 
рь RB’ 
in other words, the magnification ratio is 


Y „РӘ tan a, 
Eo B 


ns approaches infinity as the lag of current behind E. M. F. approache 
т. 


By 
The primary current without a condenser would be J + pas 


: E, fan a j. 
but with the syntonising condenser it is Vs pu or, approxi 
mately, 5, 


Bat it is to be remembered that all hysteresis losses—whether they 
be due to an iron core in the coil, however sub-divided, or by reason 
of a stratified or other imperfect dielectric in the condenser—and 
also all eddy-current losses by reason of induction in neighbouring 
conductors, whether insufficiently sub-divided iron or earth or sea— 
all go to increase resistance—i.c., to increase damping—and thereby 
to diminish the magnification ratio. If the в be measured in the 
usual way, V y currents, it is liable to be supposed much 
smaller than it really is—:.c., smaller than the really effective в for 
alternating currents—es y for high frequency. Part of the 
art of magnetic space telegraphy will consist in avoiding or mini- 
mising these various sources of loss, all of which show themselves as 
an increased resistance. 

Perhaps the neatest way of proving that the magnification ratio 
equales p L/B is as follows: 

Since in free oscillations à s v? = $ 05, where v and с аге the 
potential and current-amplitudes respectively, and where p? L8 = 1, 
we get 


>ш B ct wen P Žž . 
i "Ni pL у (B+ ptr)’ 
so the magnified or syntonic voltage, when the damping is small, is 
у 255 
B 


To maintain these oscillations is the funotion of the dynamo, and for 


this purpose it has only to supply the waste power, vis., 
$ B o*. 


Hence, in cases where n is large from any cause, considerable 
power is necessary; but where the в is small, including all the 
spurious losses which go to make up the effective n or dissipation 
constant, then violent oscillations can be maintained in a circuit with 
very little outside power. 

he whole matter is analogous to the swinging of а heavy 
pendulum or bell, whose motion is excited and maintained with little 
energy if the impulses are properly timed, but which requires more 
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energy when swung in a viscous fluid. The time of applied impulses Title of Order Name of. 
should be the same asif it were free, although the actual time of free and Description of Area. Promoters. 
swing is a little lengthened by the friction. | | 

For circuits oscillating with extreme rapidity one of the principal Carshalton Electric Lighting Order. The The Electrical Power Dis- 
sources of spurious resistance, and therefore of damping, is radiation Urban District of Carshalton. tribution Co., Ltd. 
of waves, but with these leisurely circuits there is no radiation that Castleford Electric Lighting Order. The The Urban District 
need be taken into account in estimating tbe waste of power. А Urban District of Castleford. —__ Council. 
church bell stiffly hung would become but little easier to swing if 1 „ 12 а The Corporation. 
its cla were removed and its wave-emitting property destroyed. ing Order. Borough o eltenham. | 2 
! = рда А Cheriton Urban District Electric Light- The U:ban District 

Bzsr CONDITION FOR Distant SENDING. ing Order. The Urban District of Council. 
Cheriton. 


Having realised that any distances can ba reached if enough copper 
and enough power are employed, it remains to reckon what is the best 
way of arranging the copper, and how little will serve to enable a 
given power to signal a given distance. | 

When nothing else has to be considered, the condition to be satisfied 
for signalling to a great distance is to make the magnetic moment of 
either coil as great as possible; its value is 


nrauc= ETE. when syntoniscd ; 
т 


во all the copper available, w, should ba disposed in one large single 
circuit at each station. 


Possinmity oF Usina IROX. 


If iron is used as the core of a sending coil, it should be minutely 
sub-divided, and should, if possible, be hot—as near its critical point 
as practicable—because then both hysteresis and eddy losses are at 
their minimum; see a most interesting communication on the 
behaviour of iron at different temperatures, by Mr. D. K. Morris, in 
Proc, Phys. Soc. for 1896-87. 

A transmitter shaped like a chimney or a lighthouse, with a long 
vertical thin iron strip core surrounded by many turns of wire, would 
be most efficient if only the damping losses could be got rid of. For 
the function of the sender is to produce the strongest possible alter- 
nating magnetic field at а distance, and this depends simply on 
magnetic moment, being Ly at any distance r in an equatorial 
plane; and this field, though excessively and imperceptibly weak at 
any point, is then to be detected by the integrating power of the 
receiving coil over a large area. 

Bo, in general, if a magaet of moment m oscillates 2 т p times a 
second, and the receiving circuit is of area 4, the number of lines 
passing through that circuit is 4 7% , and p times this is the 
maximum induced E.M.F. which a telephone or other instrument in 
the receiving circuit has to detect if it can. 


(To be continued.) 


APPLICATIONS FOR ELECTRIC LIGHTING 
PROVISIONAL ORDERS. 


Тни following is а list of applications for provisional orders which 
were deposited with the Board of Trade on or before December 21st, 
1898, under the provisions of the Electric Lighting Acte, 1882 to 
1890:— 


Title of Order 
&nd Description of Area. 


Alloa Electric Lighting Order. The 
Burgh of Alloa. 
Arbroath Electric Lighting Order. The 
Parliamentary Burgh of Arbroath. 
Ashford (Kent) Electric Lighting Order. 
The Urban District of Ashford. 
Audenshaw Electric Lighting Order. 
The Urban District of Audenshaw. 
Aylesbury Electric Lighting Order. The 
Urban District of Aylesbury. 
Barmouth Electric Lighting Order. 
Urban District of Barmouth. 
Barnstaple Electric Lighting Order. The 
Borough of Barnataple. | 
Bexley Electric Lighting Order. 
Urban District of Bexley. | 
Bognor Electric Lighting Order. The 


Name of 
Promoters, 


The Commissioners of the 
argh. 

The Corporation. 

Urban District 

Oouncil. 

Urban Distriot 
Council. 

The Urban District 
Council. 

David Davies, Esq. 

The Urban Electric Sup- 
ply Company, Ltd. 

The Urban District 


Council 
District 


Urban District of Bognor. - : 

Bournemouth Corporation Electric 
Supply Order. The Borough of 
Bournemouth. 

Brentford Electric Lighting Order. The 
Urban Sanitary District of Brentford. 

Broadstairs, Westgate and Birchington 
Electric Power Distribution and Light- 
ing Order. The Urban Districts of 
Broadstairs and St. Peter's, and the 
Contributory places of Westgate-on- 
Bea and Birchington-on-Bea. 

Burslem Electric Lighting (Extension) 
Order. The Parish of Wolstanton. 
Camborne Electric Lighting Order. The 

Urban District of Camborne. 


Council. 
The Corporation. 


The Urban District 
Council. 

The Isle of Thanet Light 
Railways (Electric) 
Company, Limited. 


The Corporation. 


The Camborne Electricity 
Supply Co., Limited. 


Christchurch, Pokeadown, and District 
Electric Lighting Order. The Muni- 
cipal Borough of Christchurch, the 
Urban Districts of Pokesdown and 
Winton, and the Rural District of 
Christchurch. 


Clontarf Electric Lighting Order. The 
Township of Clontarf. 
Cromer Electric Supply Order. The 


Urban District of Cromer. 
Crowborough Electric Lighting Order. 
The Parishes of Frant, Rotherfield, 


Buxted, Mayfield, Withyham, and 
Hartfield. 
Darfield E'ectric Lighting Order. The 


Urban District of Darfield. 

Dokinfield Electric Lighting Order. The 
Urban District of Dukinfield. 

Damfries Electric Supply Order. The 
Royal Burgh of Dumfries. 

Darham Corporation Electric Lighting 
Order. The Municipal City of Durham. 

East Barnet Valley Electric Lighting 
Order. The Urban District of East 
Barnet Valley. 

Eastbourne Electric Supply Order. The 
Borough of Eastbourne. 

East Retford Electric Supply Order. 
The Borough of East Retford. 

Electrical and General Engineering Oom- 
pany Order (sce Hendon). 


Erith Electric Lighting Order. The 
Urban District of Erith. | 

Failsworth Electric Supply Order. The 
Urban District of Failsworth. 


Farnborough Electric Lighting Order. 
The Urban District of Farnborough. 


Fenton Electric Lighting Order. The 
Urban District of Fenton. 
Finchley Electric Lighting Order. The 


Local Government District of Finchley. 

Gateshead Electric Lighting Order. The 
Municipal Borough of Gateshead. 

Glossop Corporation Electric Lighting 
Order. The Borough of Glossop. 

Gorton Electric Supply Order. The 
Urbsn District of Gorton. 

Grays Thurrock Electric Lighting Order. 
The Urban District of Grays Thurrock. 

Guildford (Extension) Electric Lighting 
Order. The Rural Districts of Guild- 
ford and Hambledon. 

Halesowen Electric Lighting Order. The 
Rural District of Halesowen. 

Handsworth Electric Supply Order. The 

. Urban District of Handsworth. 

Hartlepool Corporation Electric Lighting 
Order. The Municipal Borough of 
Hartlepool. 

Haslemere and District Electric d ien. 
Order. The Parishes of Haslemere an 
Shottermill and portions of the Parishes 
of Frensham and Thursley. 

Haslingden Electric Lighting Order. The 
Municipal Borough of Haslingden. 

Hawick Electric Lighting Order. The 
Burgh of Hawick. А 

Heaton Norris Electric Lighting Order. 
The Urban District of Heaton Norris. 


Hendon Electric Lighting Order. The 
Parish and Place of Hendon. 

Heywood Electric Supply Order. The 
Borough of Hey wood. 

Horsham Electric Lighting Order. The 
Urban District of Horsham. 

Ilkeston Electric Supply Order. The 
Borough of Ilkeston. 

Inverness Electric Lighting Order. The 
Royal Bargh of Inverness. 

Keighley Electric Sapply Order. The 


Borongh of Keighley. 
Kilmarnock Electric Lighting Order. The 
Burgh of Kilmarnock. 


Kirkcaldy Electric Lighting Order. The 
Municipal Bargh of Kirkcaldy. 
Knutsford Electric Supply Order. The 


Urban District of Knutsford. 


Toe Bournemouth and 
Poole Eleotricity Sup- 
ply Company, Limited. 


The Township Commis- 


sioners. | 

The Urban District 
Council. 

Tbe Orowborough Dis- 
tric; Gas Company, 
Limited. 

The Urban District 
Council. 

The Urban District 
Council. 

The Corporation. 

The Corporation. 

The Urban District 
Council. | 

The Corporation. 

The Corporation. 

The Urban District 
Council. 

The Urban District 
Council. 

The Urban District 
Council. 

The Urban District 
Council. 

The Urban District 
Council. 

The Electrical Power Dis- 
tribution Oo., Limited. 

The Corporation. 

The Urban District 
Council. 

The Urban District 


Council. 
The Guildford Electricity 
Sapply Co., Limited. 


uncil. 
The Corporation. 


E. O. Preston, Esq. 


The Corporation. 


Council. 

The Electrical and 
General Engineering 
Company. 


The Corporation. 
The Urban District 
Council. 
The Corporation. 
The Corporation. 
The Corporation. 
The Oorporation. 
The Corporation. 


The Urban District 
Oouncil. 
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Title of Order 
and Description of Area. 


THE COUNTY OF LONDON :— 
Battersea and Falbam Electric Light- 
ing Order. The Parish of Bt. Mary, 
Ba*tersea, and the Parish of Fulham. 


Bermondsey Electric Lighting Order. 
The Parish of Bermondsey. 
B:sthnal Green Electric Lightin 
Order. The Parish of Bethnal 


Blackheath and Greenwich District 
(Extension) Electric Lighting Order. 
Portion of the Lee District. 


City of London Electric Lighting 
Order. The City of London and the 
Liberties thereof. 

City of London, St. Luke, Middlesex, 
and Holborn Electric Lighting Order. 
Tae City of London, the Parish of 
Bt. Luke, Middlesex, and the Holborn 
District. 

County of London (East) Electric 
Lighting Order. The Parishes of Bt. 
Mary, Stoke Newington, Hackney, 
and S'. Matthew, Bethnal Green, and 
Districts of Poplar and Whitechapel. 

County of London (South-East) Elec- 
tric Lighting Order. The Parishes 
of Bermondsey, Rotherhithe, St. 
Paul, Deptford, and St. Nicholas, 
Deptford, portion of the Parish of 
Lambeth, and the Districts of Lewis- 


Electric Supply 
of Bt. Mary 


Abbotts, Kensington. 
Lewisham District Electric Lighting 
Order. The Lewisham District. 
Metro Electric Supply (City) 
Lighting Order. The City of London. 
Plumstead Vestry Electric Lighting 
О;дег. The Parish of Plumstead. 
Longton Electric Sapply Order. The 
Borough of Longton. 

Ludlow Electric Supply Order. The 
Borough of Ludlow. f 
Lye and Wollescote Electric Lighting 
Order. The Urban District of Lye and 


Maerdy Electric Lighting Order. Portion 
of the Parish of Ystradyfodwg. 

Mansfield Corporation Electric Lighting 
Order. The Borough of Mansfield. 

Merthyr Tydfil Electric шн a 
The Urban District of Merthyr Tydfil. 


Mexborough Electric p fara Order. 
^ The Urban District of Mexborough. 
Midland Electric Power Distribution and 
Lighting (Extension) Order. The 
Borough of West Bromwich, the Orban 
Districts of Amblecote, Brierley Hill, 
Handsworth, P Barr, Qaarry Bank, _ 
and Smethwick, the Rural District of 
Kingswinford, and a portion of the 
Raral District of alsall, in the 
~ County of Stafford; and the Borough 
^ of Dudley, the Urban Districts of 
Lye and Wollescote, Oldbury, and 
S:ourbridge, and thé Rural District 
of Halesowen, in the Oounty «f 


Worcester. 
Mirfield Electric Lighting Order. Tne 
Urban District of Mirfield. 
Musselburgh Electric Lighting Order. 
The Burgh of Musselburgh. 


Newcastle-tnder-Lyme Electric Supply 
Order. The Municipal Borough of 
Newcastle-under-Ly me. | 

Newport (Isle of Wight) Electric Light- 

Order. The Borough of Newport 
(Isle of Wight). 

Newton Abbot Electric Lighting Order. 
The Urban District of Newton Abbot. 

Partick Electric Lighting Order. Tae 
Bargh of Partick. 

Pemberton Electric Supply Order. The 
Urban District of Pemberton. 

Penssace Electric Lighting Order. The 
Borough of Penz mos. 


Name of. 
Promoters. 


The Ccunty of London, 
and Brush Provincial 
Electric Lighting Oom- 
pany, Limited. 

The Vestry. 


The Vestry. 


The Blackheath and 
Greenwich District 
Electric Lighting Com- 
pany, Limited. 

The Oharing Oross and 
Strand Electricity Bup- 
ply Corporation, Ltd. 

The Smithfield Markets 
Electric Supply Oom- 


pany, Limited 


The County of London 
and Brush Provincial 
Electric Lighting Com- 
pany, Limite. 


The Oounty of London 
and Brash Provincial 
Electric Lighting Com- 
pany, Limited. 


The Vestry. 


The Board of Works. 


The Metropolitan Electric 
Supply Co., Ltd. 
The Vestry. 


The Corporation. 
The Oorporation. 


The Urban District 
Council. 


The Lymington Electric 
. Light and Power Com- 
pany, Limited. 
The Mardy Electric Light 
Company, Limited. 
The Corporation. 


The Merthyr Electric 
с and Lighting 


The 
Council. 

The Midland Electric 
Oo on for Power 
Distribution, Limited. 


The Urban District 
Оо 


uncil. 

The Drake & Gorham 
Electric Power and 
Traction (Pioneer) Syn- 
dicate, Limited. 

The Corporation. 


The  Ventnor  Eleotric 
Li cht and Power Com- 
pany, Limited. 

The Urban Electric Sap- 
ply Co., Ltd. 

The Kelvinside Electricity 
Company, Limited. 

The Urban District 
Council. 

The Urban Electric Sup- 
ply Company, Ltd. 


Title of Order 
and Description of Area. 


Rawtenstall Electric Lighting Order. 
The Borough of Rawtenstall. 

Rhyl Electric Lighting Order. The Urban 
District of Rhyl. 

Royal Leamington Spa El:ctric Lighting 
Order. The Borough of Royal Leam- 


ington Bpa. 
Royal Leamington Spa Electric Light 
and Power Order. The Borough of 


Name of 
Promoters. 


The Corporation. 


The Urban District 
Oouncil. 
The Corporation. 


The Midland Electric 


Royal Leamington В y, Lim 

Rugby Electric Lighting Order. The nm Urban District 
Urban District of Rugby. Oouncil 

Runcorn Electric Lighting Order. The The Urban District 
Urban District of Runcorn. Council. 

Ryde Electric Lighting Order. The The Corporation. 
Borough of Ryde. 

Ryde Electric Lighting Order. The The Ryde Electric Light 


Borough of Ryde. 

Sandown and Sbanklin Electric Lighting 
Order. The Ucban Districts of San- 
down and Shanklin. 

Shipley Electric Lighting Order. The 
Urban District of Shipley. 

Blough and Datchet Electric Lighting 
Order. The Parishes and Places of 
Farnham Roval, Btoke Poges, Datchet, 
Slough, and Upton-cum-Chalvey. 

ar eaten a Electric Lighting Order. 
Tne Urban District of Stourbridge. 

Satton  Ooldfleld Electric Lighting 
осв The Borough of Sutton Oold- 

Bwiuton Electric Lighting Order. The 
Urban District of Swinton. 

Bwinton and Pendlebury Electric Light- 
ing Order. The Urban District of 
Swinton and Pendlebury. 

Teignmouth Electric Lighting Order. 
The Urban District of Teignmouth. 

Twickenham and Teddington Electric 
Lighting Order. The Ucban Districts 


and Power Oo., Ltd. 
The Ventnor Electric 
Light and Power Com- 
pany, Limited. 
The Urban District 
Council. 
; Wharton, 
imited. 


Messrs. 
and Down, 


The Urban District 
Council. 

The Twickenham and 
Teddington Electric 


of Twickenham and Teddington. Bupply Company, Ltd. 
Walker Electric Lighting Order. The The Urban istrict 
Urban District of Walker. ... Council. 
Walton-on-Thames and Weybridge Elec- The Electric Works Com- 
tric Sapply Order. The Urban Dis- pany, Limited. 
irre Walton-on-Thames and Wey- 
Wath-upon-Dzarne Electric Lighting The Urban Distric 
Order. The Urban District of Wath- Council. 
upon-Dearne. 
Wednesbury Electric Supply Order. The The Corporation. 
Borough ef Wednesbury. 


West Kent Electricity Supply Order. 
The Parishes and Piaces of Baxley, 
Crayford, and Erith. ; 

Weston-super-Mare Electric Lighting 
Order. The Urban District of Weston- 
super-Mare. 

Winsford Elcctric Lighting Order. The 
Urban District of Winsford. 


Worksop Electric Lighting Order. The 
Urban District of Workeop. 


The West Kent Elec- 


, tricity Supply Com- 

` pany, Limited. 

The  Weston-super-Mare 
Electric Light and 
Power Syndicate. мещ 

The Urban . District 
Oouncil. : 

The Ueban SE District 
Council. 


EDISWAN FITTINGS. 


Tun new fittings catalogue of the Edison & Swan United Electric 
Light Company contains a very large variety of fancy fittings for 


electric lighting. `. 


Tnnzg-LiaHT Cereme Firre. 


The fittings branch of the electric lighting industry is a groat 


debtor to the inventive ingenuity and artistic t 


of their designers, 
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the quality of whose taste seems to show no falling off, it we may 
judge from several recently published lists. On the contrary, there 
every evidence that the artistic side of electric lighting work is 


of the test specimens. There is little to be said in tne way of de- 
scription of any one fitting ; they must speak for themselves. There 
is something noble looking about the one-light fancy cast polished 
brass bracket shown in one of our illustrations, and a two-light 


bracket of the same design would be certainly no less imposing. 
lied in either gilt, brass, 


> 
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. 
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Fancy PENDANT. 


receiving more and more attention every year. There are many very 
pleasing designs of electroliers, pendants, and brackets in the 
Ediswan catalogue, and we take the opportunity of illustrating some 


The three-light ceiling fitting shown is supp 
or gilt and copper. 

We also illustrate a choice fancy rise and fall pendant with lined 
silk shade and gold beaded fringes. This is supplied complete 
wired with flexible cord. 

There is so excellent a variety of electroliers that it is difficult to 
make a selection. The eight-light polished brass electrolier with silk 
tassels and cord makes a handsome centre-fitting. Ав ап instance of 

— peo the three-light electrolier supplied in polished 

Tass, or 


ee is very ornamental. 
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EiGur-LiagHT ELECTROLIER. 


e is studded with a larg. 
number of bronze figures and other fit — attention bein 
pages devoted to descriptions of outside shop fitting. 

amps. 


~ 


In addition to the above, the catal 


drawn to the 
for high O.P. 


AMERICAN MACHINE TOOLS. 


We have already drawn attention to the discussion in the Engineer 
upon the merits of American tools. As usual in such discussions, 
" correspondents express their views in exaggerated language. One 
Mr. Campbell is very strenuous in his advocacy of American tools, 
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and more y on the feed speed and cutting speeds, and 
return of ; 
It is perhaps that he should write strongly, though he is 


ар tly smarting under some в instance of English delay, 
and he exaggerates both American virtues and English vices. We 
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Episwaw FrrrmGs.—TuREE-LiGHT ELEOTROLIER. 


. know ourselves that there is а considerable basis of truth in much 
which he saye, and there is 2 as much truth in his opponents. 
Both sides write with bias. these columns we have not failed to 
point out that much lethargy has come upon English machine tool 
makers, by reason of the clogging action of the Amalgamated Bociety 
of Engineers. We have been accused се ораза 009 strongly of 
Mr. Barnes, of the Amalgamated Bociety of Engineers, but all we 
have said melts into insignificance beside a letter in Engineering, 


wherein his doings are ied in & most unmerciful manner. 
But to resume. Mr. Barnes has much to answer for in 
of the backward state of machine tool making. It has not 


to throw out strong tools still in good order, and capable of 

excellent work at twice the trade union speed, simply to put 

in new tools capable of working still quicker. All incentive to rapid 

working has been destroyed, but with the destruction of the Barnes 

infiuence, there has sprung up a demand for better tools, and while 

Americans will be the first to profit by it, the demand will in due 
time be met at home. 

In the meantime Mr. Barnes's boast that he has been the means 
of causing a loss of £25,000,000 to the employers, bids fair to 
be warranted over and over again. Would that he had been as 
moderate in other ways. With a more hopeful future the 
specialisation of machine tools and the makers of them will be 
brought about. In America one finds a firm devoted wholly to 
the making of a few sizes of one machine. Across the street 
another firm is doing the same by another machine. Here we find 
one firm making planers, lathes, drills, and other tools. Asa rule they 


make one tool better than they make the others, and they acquire a 
character for certain lines, but they do not stick to that particular 
line as they should do, and leave the others to other firms better 
equipped. 

American tools are not perfect. They often fail in alignment. 
Their lathes are poor concerns, and to the English mind they don’t 
seem to be capable of learning their weak points any better than if 
they were veritable John Bulls. Both sides might learn from tbe 
other, and we suppose that many of the differences in cutting speeds 
are due to differences of material, especially in respect of the hard- 
ness or otherwise of cast-iron. One of the correspondents of the 
Engineer seems to throw a doubt upon the quality of Mr. Campbell's 
gas engine cylinders if they can be bored out at the speeds claimed. 
Given the possibility of so high a speed, is it possible that Mr. Camp- 
bell's engines are too soft in the cylinder? Let us hope not; but 
this is the thought which has evidently occurred, to one who doubts 
the standing up of the boring tool at such a speed, on properly hard 
metal. The discussion is illustrative of the freedom with which 
Englishmen criticise themselves. While this freedom exists, it is 
not very likely we shall drop very far back in the race, if we can only 
be equally free of the mischievous efforts of men who see credit in 
causing a loss of millions. Let us hope Mr. Barnes will find different 
and more honourable means of distinction than those which, in the 
past, have appealed to his intelligence. 


WATER-TUBE BOILERS. 


In the annual summary of progress, the Engineer refers to the steady 
improvement of the Belleville boiler in respect of the troubles being 
gradually overcome, which have been so pronounced a feature of its 
working, and were well commented upon by Mr. Gretchin, of the 
вв. Kherson, which consumed nearly 24 lbs. of coal per LH. P. It is 
questioned if the enormous sums of money spent in developing the 
water-tube boiler would not have been better spent upon other types. 
Bo much as yet appears uncertain in the water-tube marine boiler, 
and its economy is exceedingly doubtful, even with every allowance 
for reduced weight, a matter of very much less importance in long 
TOM than short. The new White Star vessel, Oceanic, will, it is 

d, make the round voyage of the world at about 12 knots. Would 
she be able to do this with Belleville boilers? Probably not, for the 
extra coal carried would not, on во long а voysge, compensate for the 
greater hourly consumption of fuel. As we have before pointed out, 
the relative importance of a light weight boiler in the British navy 
is less than the same quality in the French navy. The English navy 
exists to protect an empire scattered over the whole world. 

The French navy exists as a means of being unpleasant to near 
neighbours, and has for its first object the impoverishment of 
France's best customer and the assistance of one of her worst cus- 
tomers and most persistent borrowers. The Engineer speaks favour- 
ably of the Mumford boilers fitted in the Salamander, and implies 
that it is superior to every other type of navy boiler, including even 
the Niclausse to which the palm is awarded by M. Bertin. The 
water-tube boiler is still quite on trial, and should be adopted in a 
tentative manner only until such time as its merits and demerits are 
more thoroughly understood and equated. In the case of the as. 
Kherson, Mr. Gretchin rts trouble from leakage between the 
bottom boxes and the feed water collectors, especially when the 
vessel listed in either direction. Four tubes burst in the round 
voyage between Odessa and Vladivostock, and each required 10 
hours' work in port to replace. In one case the water ran out of the 
boiler so rapidly that the tubes all became red hot from top to 
bottom of all eight elements before the fires could be fully drawn. 
The opening ) задн to be 5 inches long by 3 inch maximum width, 
Three out of four tubes were bent on arrival home. 

There were continually employed throughout the voyage, during 
two-thirds of the steaming days, one artificer and one fireman to 
keep the boilers in condition to work, while at ports of call three 
artificers and 10 firemen had their hands full of repair work. The 
record is not such as to lead any engineer to repose much confidence 
in the Belleville type without, to say the least, considerable modifica- 
tion. Shall we be afforded equally full information upon the boilers 
of our own two large cruisers, Powerful and Terrible, or will any 
defects be hidden in a veil of official secrecy? Their defects, if 
they do exist, should preferably be made public before the hour of 
с which will be an awkward hour for naval constructors at its 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTE.—1898. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
af Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


27,276, 
27th, 


“Improvements in su 
electric lamps.” 


rting and take-up devices for 
. Н. Dorion. Dated December 
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27,320. Improvements in and relating to electric motors and 
method of controlling same.” S. Y. Нвввнив. Dated December 
27th. (Complete) 
27,934. "Improvements in telephone receivers.” P. M. Justice. 
(A. T. Nye, United States.) Dated December 27th. | 
27,935. “Improvements in telephone transmitters" Р. M. 
Јовтіов. (А. T. Nye, United States.) Dated December 27th. 


27,936. “Improvements in apparatus for use in telephone 
exchanges.” `Р. M. Jusricm. (A. T. Nye, United States.) Dated 
December 27th. 


27,360., "An apparatus or improved manner of means for deter- 
mining or ascertaining the velocity of air currents in coal mines and 
other situations, and for other purposes by novel electrical and other 
means.” J. THoMPsON. Dated December 28th. 

27,370. ‘Improvements in the automatic ccmpounding of mono- 
phase or polyphase alternators.” R. B. RansForp. (The Societe 
Sautter, Harle & Cie, France. Dated December 28th. (Com plete.) 

27,390. ‘Improvements in coin-freed apparatus for electric and 
finid meters.” С. D. ABEL. (Societe Anonyme Continentale Pour la 
Fabrication des Compteurs a Gas et Autres Appareils, France.) 
Dated December 28th. 

27,414. "Improvements in or relating to electric lamp bracket 
joints.“ J. CLARKE. Dated December 29th. 

27,453. "Improvements in electric motors.” H. Lerrneg Dated 
December 29th. 

27,469. “A process for the electro-deposition of vanadium.” 
B. O. Cowezn-Corms. Dated December 30th. : 

27,473. "Improvements in graduated resistance app»ratus for 
starting on reversing electro-motors.” D. Srnwagr & Co., Lr. 
Dated December 30th. 


27,498. “Improvements in electric incandescent lamps.”  G. 
Z4AHIEJANZ Dated December 30th. 
27,526. “Improvements in thermo-electrical building bricks or 


blocks.” J. MATTHIAS. Dated December 30th. (Complete.) 

27,531. '" Improvements in and connected with graphophones.“ 
A. G. Brooxzs. (The Joint Stock Company, styled ‘ Berliner 
electro- mechanische Werkststten Gesellschaft mit  beschrankter 
Haftung," Germany.) Dated December 30th. (Complete.) 

27,541. "Improvements in detachable and swivelling electric light 
fittings.” J. Е. WAEKELIN and C. J. Wzsrox. Dated December 31st. 

27,656. “Improvements in incandescent electric lamps.“ R. 
BorrznLLI. Dated December 318. 

27,564. “Improvements of controlling apparatus for electric lifts 
and other machines.“ J. B. Stevens, C. G. Mason, and E. C. 


Brevens. Dated December 31st. 
27,577. “Improvements in motor-driven vehicles and in el«ctric 
motors therefor.” W. A. CRowpos. Dated December 31st. 


27,083. "Improvements in electric arc lamps.” F. 8. WossLEy. 
Dated December 31st. 


27,586. Improved dir ct coupled driving arrangement for 
electric automotors.” E. Eee nn. Dated December 31st. 

27,592. “Improvements in controllers for electric motors.” THE 
British Тномвом-Носвток Company, Limirgp. (W. B. Potter, 
United States.) Dated December 31st. (Complete) 


27,593. Improvements in systems of train control for electrically 
propelled vebicles." Тнк Ввгивн Txsomson-Hovuston Company, 
LrwrrgD. (F. E. Cate, United States.) Dated December 31st. 
(Complete.) 

27,599. “Improvements in electro-hydravlic brakes for railway 
vehicles and other purposes." С. Dunmy. Dated December 31st. 
(Complete.) 

27,619. Improv ments in electric fuse-holders." С. HOWARD. 
Dated December 31st. (Complete.) 

27,014. “ Electrolytic or battery liquid." 
Dated December 31st. 


27,636. “Improvements in electric arc lamps.” A. M. ALTER. 
Dated December 31st. 


J. R. HATMAKEB. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Co. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. | 


15,495. “ Improvements in contact boxes for electric railways." 
W. М. Brown. Dated June 29th, 1897. Relates to improvements 
in contact boxes for electric railways, and consists of а base portion 
having a cavity covered by a lid, the centre being of non-magnetic 
material and sides of cast-iron, the cover has also a cavity forming 
an addition to the cavity in the base. The switch member consists 
of a ball floating in mercury. The ball and mercury are contained in 
a cup formed of two parts so that when the mercury and ball are in 
it may be sealed up. The bottom of the cup has a contact piece one 
end in contact with the mercury and the other end connected to the 
feeder circuit. The top cup has also a contact piece. 5 claims. 


19,846. “Improvements relating vo the manufacture of plates for 
electric accumulators.” L. Gumrzow. Dated August 28th, 1897. 
A lead plate of rectangular shape with a number of horizontal slote, 
edges of which are turned to opposite sides to hold the active 
material in place. The platefis placed in an asbestos frame which 


serves ав а separator; the frame is composed in two parts formed with 
projections to bear against adjacent frames and with holes for access 
of the electrolyte. The active material consists of а mixture of 
minium, litbarge, potassium acetate, and dilute sulphuric acid. The 
plate is made by stamping, and the active material is applied by 
pressure. 2 claims. 


19,955. "Improvements in and relating to sleeves or scckets chiefly 
designed for simultaneously connecting globes, reflectors, and the like 
to electrical incandescent lamps.“ C. BABTERNST rin. Dated August 
30th, 1897. Г. candescent lamps.—Relates to an adapter for holding 
а Screw-capped lamp and a retiector, shade, or globe iu a plain holder. 
The сар of the lamp is screwed into а tube attached to an adapter 
which fits the ordinary holder. An insulated bolt makes the central 
connection, The reflector is clamped on the adapter by a flanged 
ring screwed on a tube. The adapter may be cf the same size as the 
lamp cap; or the tube may be 2 а sizs to receive a small capped 
s The adapter may be mcdified for bayonet-joint lamps and 
holders 


, and the ring may be secured by a bayonet-joint instead of a 
screw. 5 claims. 


19,995. “Improvements in means for effecting magnetic trane- 
missions." G. EmxarscH and T. Кокта. Dated August 31st, 1897. A 
rod cf loadstone is divided transversely icto two equal parts, which 
are then placed together end to end and magnetised. The parts are 
then separated and used to form two corresponding sympathetic 
magnetic needles. Each needle consists of a magnetised and a 
pointer of brass, and is mounted in a casing above an aluminium disc 
and dial. The dial is supported by an ebonite cylinder on one or two 
sinc plates. The apparatus may be employed, with or without а 
call bell, for transmitting signals, either needle serving as a trars- 
mitter and the other as a receiver. The transmitting needle is moved 
over its dial to the desired letter or sign, and produces a corresponding 
movement in the receiver. The apparatus may also be employed for 
making and breaking an electric circuit for firing shots in mines, or 
for starting and stopping machinery at a distance, бс. 2 claims. 


20,043. "Improvements in or connected with railway signals." 
J. G. Lorra. (C. W. Grant.) Dated August 31st, 1897. The 
rails, А, B, are divided into insulated sections, and between the rails 
of each section is arranged a set of coile, с, which are joined in 
series and are connected up to the rails of, say, the second section, 
АЗ, B?, in advance. On ап engine mounted a coil к through which a 
current is always passing from the alternating current generator, F, 
and a coil, El, the circuit of which includes an alarm bell. When а 
trein is in one section, B?, the circuit of the coils are completed, and 
should a train then enter the section, д, B, the current in the coil Е 
induces & secondary current in the coils o, and this latter current 
induces a tertiary current in the coil xi, which sounds the bell. The 
coil x also induces a current in the testing coil, which energises the 
electro-magnet, the armature of this magnet being normally attracted 
and preventing the mechanical bell from ringing. In case of failure 
of the circuit of the coil в, the armature is released and allows the 
mechanical bell to ring. By means of a switch, the circuit of the 
coil Е! can also be included in the testing circuit. For single lines, 
two sets of coils, O, are employed, one set being connected to the 
second section on advance, and the other to the second section in the 
rear. The circuit of the coila c may also be closed by an electric 
switch operated by the adverse movement of a drawbridge, turntable, 
or points, &c. One or more track coils, c!, connected to a bell, may 
be placed at level crossings, &c. One or more track coils, c!, con- 
nected to a bell, may be placed at level crossings, &c., to give warning 
of an approaching train. 13 claims. 

20,317. “Improvements in, or relating to, dynamo-electric 
machinery.” С. L. Rosznqrast. Dated September 3rd, 1897. 
Dynamos and Motors.— Relates more particularly to machines capable 
of being operated either as single-phase alternating current motors 
or as direct current motors. Some of the improvements are applic- 
able to motors and generators of the ordinary type. These machines 
may also be used for converting alternating currents into direct cur- 
rents, and vice versá. Armatures.— The armature is constructed with 
two or more separate cores, mounted side by side on the same spindle. 
In the figure they are, for clearness, shown as arranged concentric- 
ally. Each core is wound with coils, and the coils on the several 
cores are staggered and connected in succession to a single commg- 
tator in the manner shown. To obviate cross-connecting.the commu- 
tator bars in a cig polar machine, the armature winding may be 
passed through two diametrically opposite slots in one core, then 
through two similar slots in the next, and soon. In а drum arma- 
ture each slot accommodates three wires, which pass in zig-zag 
fashion through the slots on adjacent cores, each core embracing 
three poles. Commutators ; Collecting Rings.—Two collecting rings 
are connected with two segments of the commutator, which, in a 
four-pole machine, are separated 90°. At starting, an alter- 
nating current is supp to the commutator brushes, but 
when the motor reaches synchronism, the mains are connected 
with the brushes bearing on the collecting rings. Field 
Magnets.—The field magnet is provided with two windings, one 
of which consists of а few turns for conveying the alternating 
current at starting, and the other of many turns for conveying the 
rectified current after synchronism. These windings are dis ‘inced 
relatively to each other, so that the induced currents produced in the 
coils, 19, at starting neutralise one another. According to another 
arrangement, the ples are divided into sections, and the series coils 
are wound on separate sections, while the shunt coils are wound so 
as to embrace the whole pole. Motors controlling, dynamos regulating. 
—In order to vary the field magnetism as the strain on the pulley 
varies, 8 movable sleeve, having an inclined surface bearing against 
а similar surface on the pulley, operates a lever controlling the re- 
sistance in the circuit. Alarmsand Signals.— When the shaft attains 
a certain speed a centrifugal contact cle ses the electric circuit and 

throws ina lamp or alarm. 5 claims. 
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VOLTAGE POWER TRANS- 
MISSION. 


HIGH 


THE conversion of the energy of a waterfall into electrical 


energy, and its transmission to a distant point, there to be 
used for lighting and motive power, is a subject which has 
attracted much attention of late years; and although the 
installations which are in daily use for the transmission of 
electrical energy to considerable distances are not so numerous 
as some enthusiasts expected they would be, after the Frank- 
fort-Lauffen experiment, yet considerable progres has been 
made, for plants working at 10,000 to 20,000 volta, and 
transmitting energy to distances of 20 to 30 miles, are in 
regular use, and it is even possible to point to one plant 
working at 40,000 volts and transmitting energy a distance 
of 35 miles. 

It is not in England, nor, indeed, in Europe, that we can 
find many examples of long-distance transmission, and the 
reason is not far to seek, as in moet European countries it is 
possible to find customers for electrical energy within а com- 
paratively short distance of any place where it will pay to 
put down & generating station. In America the case is 
different, and it is there that most of the long-distance 
transmission plants are а& work; though even there the 
distances are moderate compared with the 108 miles from 
Lauffen to Frankfort. In Indis, New Zealand, Egypt, and 


South Africa there is, as Prof. Forbes told us in his recent 


Society of Arts paper, a good field for long-distance trans- 
mission, especially in the gold-mining districte, where long 
prices can be obtained and power is required continuously 
day and night; and it will be remembered that in this 
paper Prof. Forbes set himself the task of showing that, 
under such conditions, transmission over 200 miles or more, 
with a voltage not exceeding 20,000 volta, was commercially 
possible. 

In the United States the Westinghouse Company has, as 
is well known, taken а prominent position in the installing of 
transmission plants, and in connection with this branch of its 
business, a number of experimenta have been made, not only 
in the laboratory or on artificial lines, but also on lines in 
actual daily use and subject to the varying conditions met 
with in practical work. The results of these investigations 
have been communicated to the American Institute of 
Electrical Engineers by Mr. C. F. Scott in an interesting 
paper, from which we learn that it is neither the transformer 


ror the insulator which is likely to set a limit to the voltage 


that can be employed, but that this limit will be fixed by 
the loes of power through the direct leakage from wire to 
wire through the air; that is, that for any given trangmis- 
sion there will be a certain economical voltage, as any 
increase above this will increase the loss by leakage from 
wire to wire more than it will decrease the loss in the wire 
by the reduction of the current to be delivered at the far 
end of the line. The statement that the transformer is not 
the factor which sets a limit to the voltage must be made 
with the reservation that its ontput must be large, say, 
200 kilowatts or more, as in smaller transformers the insula- 
tion reqaires so much room that they cannot be built 
economically. This same question of output affects the 
commercial. limit in other ways aleo; for instance, the 
charging current to the line will be practically the same 
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Whether the wire can transmit 1,000 or 100 horse-power, 
and a charging current which would be of no great import- 
ance in the former case, might in the latter require gene- 
rating apparatus twice as large as that necessary for the 
actual power. Again, a loss from wire to wire, which would 
be a small percentage for the large output, would be a large 
one for the small outpnt, and, of course, the cost of poles, 
insulators, and line, and of their maintenance will be but 
little less for the small output than for the large. 

With regard to insulators, Mr. Scott says that he can 
see no advantage that porcelain has over glass, unless 
it be that of superior mechanical strength, which he 
considers of small importance, as almost all breakages 
occur from the insulators being used as targets, 
and a rifle ball will smash one as easily as the other; besides 
which, porcelain сега a better mark than glass, We are 
told that great trouble has been experienced through in- 
equalities in the porcelain, and the impossibility of deciding 
whether an insulator was sound or not, except by the appli- 
cation to it of a high pressure test. This difficulty does not 
occur with glass insulators, which are cheaper and lighter, 
and ко far as can be judged from the tests, in no way inferior 
to porcelain in non-hygroscopic properties, Testa were 
made on some double petticoat glass insulators 54 inches 
diameter and 5 inches high, one wire being run along the 
tops of the insulatore, and another connecting the pins, and 
with 25,000 volts between these wires, which corresponds 
with 50,000 volts between a pair of transmission wires, the 
loss was only 2 watts per insulator. Comparative tests were 
also made on the lines of the Telluride Company, which are 
over two miles in length, and are carried on 62 poles, each 
fitted with three cross-arms, two of which were each fitted 
with two glass insulators, whilst the third was fitted with 
two porcelain insulators. These latter were double petticoat, 
54 inches diameter by 4,', inches high; one of the glass 
insulatora was of the dimensions named above, and the other 
was а triple petticoat, 41 inches diameter and 8} inches 
high. Tests made under different conditions of- weather 
showed in all cases that there was no appreciable difference 
in the leakage over the three types of insulator, and that in 
all cages, as soon as very high voltages were employed, the 
loss from the insulators was insignificant when compared 
with that due to leakage through air from wire to wire. As 
showing what insulators of the sizes named can be used for, 
it is interesting to note that this line at Telluride was run 
continuously for 87 days at 50,000 volta, and that at Provo, 
where the power for the De Lamar mines and mills has for 
some time been obtained by a 85-mile transmission at 
40,000 volta, the glass insulators are 7 inches diameter, by 
54 inches high. 

The losses by air leakage from wire to wire which have 
been found to be so important were the subject of tests made 
at Telluride, and also on artificial lines. At Telluride a 
series of measurements was made to determine the connec- 
tion between this loss and the distance between the wires, 
which was made successively 15, 22, 85 and 52 inches; and 
the results are shown in the paper by curves giving the loss 
as ordinates and the voltage as abscissæ. These curves in 
each case begin with a straight line rising very slowly with 
increased voltage up a certain point depending on the dis- 
tance between wires, and then bend up rapidly and follow a 
line which makes but a small angle with the vertical. For 
comparison a dummy line, only 60 feet long, but with the 
same number of insulators, was tested, and it was found that 
the losses were represented by a straight line rising slowly, and 
practically identical with the first part of the curve obtained 
on the long line, but with the dummy line there was no bend 
upwards corresponding to that found in the curve of the 
long line. It was, therefore, concluded that the loss below the 
critical point where the bend commences was due to the insu- 
latora, and that the air leakage loss only became appreciable 
after reaching this point, which corresponded with a pressure 
of about 40,000 volta when the wires were 15 inches apart, 
and 50,000 volts when they were 52 inches apart. The rapid 


increase of the loss after passing the critical point is shown by 
the fact that, whereas it was only about 150 watts at 40,000 
and 50,000 volta respectively at theae two distances, it had 
increased to 8,000 watts at 48,000 and 59,000 volts. When 
it is remembered that the line on which these tests were made 
is only a little over two miles long, it will be seen how im- 
poran these losses may become on a really long line. Mr. 

cott’s tests show that the loss between wires was not affected 
by any atmospheric conditions except precipitation, but he 
warns us that this must only be taken to apply to corditions 
such as existed at Telluride, where the air and moistare in 
it are practically ; and that near large towns the logs 
would undoubtedly be much greater, owing to the impurities 
which would be found both in solution in the moisture of the 
atmosphere and in suspension. 

Experiments were also made at different frequencies and 
with different wave forms, from which it was concluded that 
а sine wave was the best that could be used, and that the losses 
did not differ appreciably with different frequencies. The 
general conciusion arrived at by Mr. Scott is that 40,000 
volta may be safely used in climates where the air and 
precipitated moisture are practically pure, as with any 
ordinarily good wave form 40,000 volts comes well below 
the bend in the curve of losses between wires, even under the 
worst weather conditions ; and that under favourable condi- 
tions 50,000 to 60,000 volta might be employed for distances 
np to 150 or 200 miles without any new or modified methods 
of transmission being required. At the same time he draws 
attention to the fact that dangers and difficulties attend the 
use of these high voltages, and accidents can only be avoided 
and success insured by employing the utmoet care and 
excellence of workmanship and design. There are difficulties 
enough in handling 15,000 to 20,000 volts, and as the 
pressure is raised the liability to trouble increares at an 
alarming rate, so that although pressures up to 40,000 volts 
have been and are in regular use, his advice is that they 
should never be used where it is possible to avoid doing во. 


AT Ше last meeting of the Institution 
Earth Resistance. of Electrical Eogineerg, a question was 
raised by Mr. Sinclair ав to the resistance 
of an “earth.” He stated that it was more difficult to 
get “ good earth” for short lines than for long ones. If 
this is, indeed, the case, it is to be hoped that Mr. Sinclair 
will communicate some further information on the subject, 
and condescend to a few figures to give a reason for the 
faith that is in him. It is, of course, generally true, as 
we were reminded by Dr. Lodge, that the resistance between 
two metallic plates buried in the earth is independent of 
the distance between them, and that this constant resistance 
is more significant for a short line than for a long one. 
Mr. Sinclair must have known that. The resistance depends 
imarily upon the conductivity of the earth immediately 
in contact with the plates, s.e., upon the effective area of 
the plates. If the lines of flow are approximately straight, 
the resistance is inversely proportional to the square root 
of that area. Moreover, the resistance is proportional to 
the average specific resistance of the separating medium, 
во that a yard or two of Sahara might easily out-resistance а 
hundred miles of London clay. If Mr. Sinclair's observa- 
tions refer to plates of equal effective area, buried in all 
cases in а medium of the same average specific resistance, 
they are very remarkable, and deserve to be repeated. The 
resistance of earth plates is generally measured by taking 
three of them,and measuring the resistance two and two all 
round. In solving the three consequent equations, it sometimes 
happens that one or two of the plates appear with “ negative 
resistance, explained by the back E. M. Fs. of polarisation. 
When such cases arise they should be a warning to students 
as to the restricted meaning of “ resistance,” and above all 
things they should beware how Ohm’s law is applied. In 
practical telegraphy, at any rate as regards England, the 
water-pipes are generally available, and the so-called 
“earth resistance” is a very small quantity. Trouble 
such as that indicated by Mr. Sinclair is generally 
due not so much to the “earth” having a high resistance, 
as to the fluctuation of the earth resistanoe, with capacity in 
circuit. The cure and the prevention is to make good jointe, 
Mother Earth’s all right. 
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THE MAGNETIC PROPERTIES OF 
TEMPERED STEELS. 


(Continued from page 42.) 


General Resulis.— The principal resulta of the whole 
investigation are collected in Table I. The first column 
gives the description of steel with the percentage of the par- 
ticular constituent whose effect is being studied. The per- 
centage of carbon is given in the second column, and the 
rig thy tok at which the steel was quenched in the third. 
In the fonrth is the coercivity, a quantity characteristic of 
the material, and independent of the form of the magnet. 
The residual magnetism depends largely on the form of 
the magnet, as well as оп its material, since it is affected by 
the demagnetising action of free polarity. It is, conse quently, 
tabulated in different columns, according to the particular 
form. A comparison of the figures of two magnets of the same 


material, but of different shapes, e.g., 625 for a closed ring, 
and 30 for a bar, each made of the same material, the first 
tabulated, shows the importance of this distinction. 

Tungsten Steels—Mme. Curie comments at great length 
on the numerons results of this table, but her remarks on the 
tungsten and molybdenum steels, which are of most import- 
ance to magnet makers, are alone referred to here. The beat 
tungsten steels for magnets are those of Assailly (v; . н, = 
68 . 1, = 500), of Chatillon et Commentry (5 . н, = 
69 . 1, = 540), of Boehler (special very hard, н, = 74 . 1, 
= 580), of Allevard (н, = 72 . 1, = 560). 

Boreas Stesl.— The Boreas brand of Boehler steel when 
hardened, has exceptional properties, and might be of great 
use. Of the first four steels Mme. Curie remarks :—“ The 
Boehler steel gives very different resulta with different con- 
ditions of hardening. Long heating before quenching 
destroys its magnetic qualities, and bars of this steel some- 
times break after hardening. The Allevard steel is leas 
susceptible of injury by heating, but the bars are also liable to 


Taste I.—MAGNETIC PROPERTIES OF STEEL Bars or DIFFERENT COMPOSITIONS. 
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Length of all bars 20 em. 
T Temperature of bardesiag. 
и, Coercivity. 
п Residual magnetisation of bars of 1 em square section. 


1, Residual magnetisation of bars of 85 cm. square section. 
1a я i i circular bara 1 cm. di meter. 
I, » » 


n " » 5 em. „ 
I = " M closed magnetic circaita. 
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crack in hardening. The particular temperature of quench- 
ing between 740° and 825° has little effect on the magnetic 
properties, por does a prolonged temperature of 780° have 
any injurious effect, but a low quenching temperature tends to 
save cracking. Experiments were made on quenching ів 
steel in different liquids, warm and very cold water, mercury, 
oil, and water covered with a film of oil. The slower coolin 
produced by hardening in oil gave inferior results, but sav 
cracking, and from the considerable improvement in the 
coercivity as the result of mercury hardening, it would 
seem that very sudden quenching is beneficial, but more 
liable to produce cracks. It is suggested that water covered 
with a moderate layer of oil may be a useful compromise. 
Boreas steel has very singular magnetic properties. It 
contains a large proportion, 7:7 per cent., of tungsten; a 
very large proportion, 2 per cent. of carbon, and 2 per cent. 
of manganese. Hardened in air it has the properties of 


o tempered steel and is used for tools in that con- 
dition. It is even then capable of strong magnetisation 
(He — 45. т, — 850), but when quenched in water the 


magnetic properties are strengthened, the ooercivity greatly 
во (He = 85, 1, = 370). This combination of great 
coercivity with moderate magnetic intensity, giving a 
moderate demagnetising field, renders it very suitable for 
short stumpy magnets. Boreas steel is not very homoge- 
о and works badly, and different bars give very different 
resulta. 

Molybdenum Stesls.—Of all the steels studied molybdenum 
steels gave the best results for magnets, but are not yet 
in commercial use. The presence of from 3°5 per cent. to 
4 per cent. of molybdenum greatly improves the magnetic 
qualities of steels of all percentages of carbon, even as high 
as 1:7 per cent. With 1:25 per cent. of carbon and 4 per 
cent. of molybdenum, н, = 85, І, = 530 : with 172 per 
cent. of carbon, and 3:9 per cent. of molybdenum, н, = 78, 
Tt, = 560. With magnetisation similar to that of the 
tungsten steels the coercivity is much greater. When the 
quenching temperature is raised, the resident intensity is 
diminished, but the coercivity remains the same or is im- 
proved. For example, one of the bars of molybdenum steel, 
with 1:72 per cent. of carbon, gave the following results :— 

Bar quenched at 745°. и, — 73. т, = 465. 
ооп " „ 830° н, = 79. п = 415, 
" 3 » 890°. m, = 76. n = 300 

The Influence of their Chemical Composition on the Magnetic 
Properties of Steels.—Among steels alloyed with carbon only 
the best are those having a percentage of about 1:2. The 

of a little boron, silicon, or manganese, seems to 
have no marked effect. Nickel, chromium, and copper 
improve the magnetic qualities. Tungsten and molybdenum 
steels furnish the best magnets. It is noticeable that the 


TABLE II.—Croskep MAGNETIC CIRCUITS. 
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metals, nickel and chromium, whose influence is relatively 
small, principally affect the low carbon steels, while the 
more active elements improve steels of all percentages of 
carbon. The presence of molybdenum or of tungsten in 
large quantities greatly affecta the magnetic qualities even of 
very high carbon steels. The residual magnetisation of a 
molybdenum steel, e.g., В, Table I., is about the same asa 
tungsten steel, such as the Allevard steel, but as the coercivity 
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of the former is much greater it is probable that the residual 
magnetisation of a ring of Allevard steel would be much 
greater than that of the molybdenum steel. The Allevard 


‘steel then is to be preferred for closed, or very nearly closed, 


magnets having emall demagnetising fields, but for open 
magnets molybdenum steel is better on account of its 
greater coercivity. Р 

Magnets in the form of Closed Rings.—The previous 
results all refer to bar magnets. The experiments on rings 
are so much more laborious that many fewer were made and 
on fewer kinds of steel. Moreover, notwithstanding 
the ring method corresponds more closely to theoretical 
conditions, the author gives more weight to the experiments 
e 5 5 is 5 
cation by the process of forging, e num experi- 
ments made were by many fewer. Generally speaking, the 
results of the experiments on rings agree with those on bars. 
Some results are tabulated in TableI. Table II. gives some 


additional figures. 
(To be continued.) 


THE TRANSFORMATION FROM TRIPHASE 
TO MONOPHASE ALTERNATING CUR. 
RENTS. 


D’ Eclairage Electrique for December 31st, 1898, contains an 
account of a method devised by M. Grassi, by which, in an 
unbalanced triphase circuit, the same quantity of energy can 
be taken from each of the primary circuits, whatever be the 
difference of load on the three secondary circuits, во that it 
is applicable to the particular case in which two of the 
gecondary circuits have no load. This particular case, then, 
eiie а transformation from a triphase system to a mono- 
phase one. 

The apperatus (fip. 1) has the form of an ordinary tri- 
phase transformer, whose three secondary coils, each contain- 
uv same number of turns, are connected in series. 

the figure, the primary winding on the core, 5, is in 


4 4. 
| 


3j 12 
0! | 


the opposite sense to those on cores д and с. The secondary 
windings on cores A and c are connected in opposite senses. 
Whatever be the sense of the seco winding on the oore, 
B, the total pressure is the same, and equal to twice that 
between the terminals of any one of the secondary coils. 

The apparatus used by M. Grassi contained 310 turns for 
each primary оой], and 77 for each secondary ooil. 

The author finds that by winding the primary оой, B, in 
the opposite gense to those on A and c, a more equal division of 
the energy absorbed by the secondary is effected in the primary 
circuits. The chief objection to this primary winding is 
that the no-load current is greater, and the losses somewhat 
increased. This defect is remedied if the number of turns 
on the Pru coil, B, is modified. If, in particular, double 
the number of primary turns is put on one of the oores, the 
loss is as low as in ordinary transformers. 

The author has studied the influence of the number of 
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secondary turns on different cores. He finds that better 
working conditious are obtained when one of the coils А and 
c have a number of turns a little lees or a little greater than 
those of the other two, and when the coil в is wound in the 
same sense as the secondary coil A or с having the greater 
number of turns. 


SIPHON RECORDER SIGNALS. 


By J. RYMBR-JONES. 


(Continued from page 38.) 
ALTHOUGH a great improvement on working withont con- 


densers at either end of the longer cable, c, signals are still 
somewhat wavy, and, unlees large, show little definition 


— — 4 — 


i . Rather wavy signals are, 
however, sometimes pref by those accustomed to them, 
to signals having much greater definition between their 
ee at both ends tend to 

nce. 

Although maximum definition is obtained with condensers 
at both ends, considerable oonfusion may arise when the 
cable has only a moderate K R on account of consecutive 
similar signals falling towards the zero line, and from their 
keeping too near to, or even throwing across, the zero line, 


owing to the excessive curbing effect of the condensers. In 
this case it is not very clear where one letter ends and the 
next begins. For rather short cables, therefore, a condenser 
at one end only is more suitable than pondensers at both 
ends, because signals are not so sharp and sometimes even 
] and also are further removed from the zero line and 
keep more parallel with it. The lit to the zero line 
can be modified by adjusting the bifilar suspension, and also 
b7 shunting sc or ВС with a high resistance, as will be 
illustrated later on, and is only here referred to as showing 
the increased curbing effect when s c and R c are both 
employed. 

n the case of the shorter cable c, it does not make any 
noticeable difference in the shape or size of signals whether 
вс or RC be the larger of the two condensers, and this 
applies to both 16 and 25 w.p.m. (see series y, 2, a, (3), and 
also to the longer cable c. 

With condensers at both ends of the longer cable с, 
increasing the capacity of either the sending or receiving 


BriPs 66 то 81. 


condenser from 30 to 60 microfarads, increases the size of the 
waves, but the definition is not very much better than with 
8 0 and в с both 30 microfarads (series з, 0, i, x). In fact, 
rather lees wavy and as well defined signals are obtained when 
8 0 = 60 and в c = 30 microfarads (slips 76 or 80) as when 
в с is increased to 60 microfarads (slip 72). Increasing 8 C 
from 80 to 60 microfarads (78)—R c remaining unchanged 
at 30 microfarads—gives much smaller si than with 
8 С = 80 microfarade, and double the sending battery (68) 
both in the case of cable o and c, but increasing both в c and 
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SIGNALLING CONDENSBRS AT Poru Enps. 
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| | | 
n | 95 i ji 60 m e 38 j „ " à 
0 97 " Е 50 50 "I 5 55 
Т" | 98 i sw 100 100 99 | 29 8 | n | 55 
| ! 100 27 | » | " n 
| В.е a'85 slips 88 and 92. | | | | 


R C to 60 (slip 70) gives rather larger signals than slip 68. 
With 50 microfarads at both er ds (slip 83), signals, though 
smaller with the same battery, are Jess wavy and better than 
with 100 microfarads at each end (85) ; also 50 microfarads 
and 80 cells give much better sigoals, though not quite £o 
large as 100 microfarads and 15 cells (88, 89), thus showing 
one way in which signals may be improved, viz., by apportion- 
ing S C and Rc to tuit the particular cable. The object, 
however, has not been to get the bes! signals, but merely to 
compare the characteristics of signals through a long, and 
alao a moderately long, cable at two different speeds and with 
different valaes of signalling condensers at their ends. 


| 
| 16 w.p.m. | 


Cable. | Blips. | Cells. | Recr. 8. | 8 0 R ( 
і 

| 82 15 500“ 50 50 
83 | 90 " н " 
С 84 | 15 н 100 100 
| 85 30 LE] 9s ih) 
E 86 : 3.500 50 50 
| 87 | „ 5.000 й ^ 

» | 88 | 30 | 4,000 50 
89 | 15 н 100 | 100 
" 90 | 30 | 1,800 | 100 100 
91 90 1560 ge ” 
" 92 | 15 | 4000 100 100 
91 13 |, о s 


Slips 85 and 86-87, and also 88 and 89 show that with 
80 cells in each саве it is better to use 50 mfds. and a larger 
shunt on the recorder than 100 mfds. and a rmaller shunt 
resistance. 

Slips 98 and 99-100, show that in order to improve 
definition it is better to increase the battery [if the 
D в of the cable permits] than the condenser capacity 


beyond 50 mfde. in the case of the longer cable с; but for 
the shorter cable, c, 86 cells are required to give the same 
signals when 8 C and в C both equal 30 mfde. as when they 
are both 60 mfds. with 15 cells, so that the condensers may 
be increased with advantage in preference to battery power. 
See slips 96 and 95. 

With the shorter cable, c, instead of the first two elements 
of 5 and 0 having the appearance of a rise from the zero 
line while succeeding elements fall towards it—as observed 
in the case of a condenser at one end only—the tendency is 
for the first two signals at 15 w.p.m. to show a decided fall 
(slip 52) while succeeding signals also fall but to a less 
degree. At 25 w.p.m. the first two elements are at about the 
same level, or even show a slight rise, while there is a 
marked fall after the second element (slip 53). 

With the longer cable, c, the fall is much less marked but 
is still noticeable, when several similar signals succeed each 
other, at both 15 and 25 w.p.m. and especially with the 
higher battery power, slips 66—81. The reason why the 
fall during 0 is во much greater than in the case of 5, is that 
the latter precedes it and charges the cable so as to produce 
a much larger initial deflection for the 0 which immediately 
follows and is formed by the opposite current. 

If signals rise from, or fall towards, the zero line, and 
their size admits of it, they can sometimes be made a little 
more parallel with it 1 the shunt resistance on the 
recorder coil, or the battery power, owing to the siphon 
moving more slaggishly under the weakened current. The 
current strength does not alter the shape, except in the case 
of very small signals which become modified by the 
inertia of the coil, and in so far as larger waves make the 
siphon move more freely and to a greater distance from the 
22ro line in a given time; and if the character be wavy, the 
waviness becomes more apparent. If signals are very small, 
doubling the battery more than doubles the size of signals, 
inasmuch as the inertia of the coil and friction of the siphon 
have less effect on increased electrical impulses, 
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Altering the speed of working modifies not only the size 
but sometimes also the shape of signals, especially if small, 
and a condenser be used only at one end; hence one advan- 
tage of auloma!ie versus hand transmission, in order to 
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secure regularity and uniformity for high sp:eds. Thus 
slips 11 and 12,19 and 20, 23 and 24, show that at 25 w. p. m. 
consecutive similar signals rise before falling, whereas at 
16 w.p.m. the preliminary rise is scarcely noticeable. 
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. Another important advantage of auto-transmission is that 
it secures mathematical accuracy and enables signals like 
t, i, з, h, and fig. 5 (or, f, m, o, and fig. 0) to be easily dis- 
tinguished by their relative lengths when there is little or 
do definition. between their component elements; and ва 


automatic sending also obviates peculiarities in hand trans- 
mission and bad spacing (especially at a high speed) an 
increase in the rate of signalling becomes possible, 

(To be continued.) 


NOTES ON THREE-PHASE AND TRAMWAY 
WORK. 


By ARTHUR GIBSON, AI E. E. 


A CERTAIN three-phase electrical installation transmitting 
power to operate motors of various sizes was short of water 
at the turbines of its two generating stations, and to relieve 
the plant of the tramway load another generator was installed 
and connected to the tramline, the power to drive it being 
furnished by an existing Pelton wheel. 

The amount of power available at this wheel did not reach 
the capacity of the machine, and it had no governor. The 
sketch shows conditions and connections at a glance. 

Before the addition of в generator, the tram generator А 
was used, being direct coupled to the polyphase motor shown 
in Hs Sketch, the main three-phase plant going day and 
night. 

pon starting the additional generator the following effects 
were observed :—The tramway could be run in the way 
with, however, certain controlling devices. But upon running 
generator A in parallel with generator в, the latter not only 


T 


TL TL 


[ | sw > 
КЕ 


RAE R & E 


TL, Trolley line; B, 600-volt tram generator driven by Pelton wheel; 
elit, R & Е, Rails and earth; 4, 550-volt tram generator; M, Three-phase 
motor started up with rheostat in rotor circuit; T, Transformer; 

=з, To the three-phase installation. 


handled the tram load, but by applying all the available 

wer it was found that whenever the tramway demand was 
ess than the capacity of B generator and its Pelton wheel, 
the surplus current operated generator A as a motor and 
the polyphase motor appeared to generate current which 
assisted the whole of the three-phase system. It was difficult 
to tell precisely what was going on, the polyphase motor had 
a heavy lag current and whether it was driving or driven, 
little or much, the amperemeter readings varied only 20 per 
cent., but upon opening the switch between it and the trans- 
former the whole of the tram section raced. 

Inserting resistance in the rotor circnit had the same 
effect. That the high tension generators were assisted in 
their work was evident from the reduced kilowatt readings. 
An experiment was also made with a hauling har ape driven 
by a three-phase motor, the result was practically the same, 
$4, the load was lowered with the motor full on and all 
brakes off, the speed being somewhat above that of the same 
motor when hauling in the usual way, and the amperemeter 
readings had the same characteristics, the cosine of angle of 
lag iu the case of this motor being rather less than in the 
former one. The reason for the above behavionr is not quite 
clear to the writer, though in the «t:rnal fitness of things 
the action seems natural, 

If no one can step in to explain this circumstance, it may 
be filed along with Mr. W. M. Mordey's remarks anent 
short-circniting alternators when testing, and left for our 
professors to explain. 


The Royal Society.—Among the papers set down for 
reading yesterday afternoon was one by Prof. К. Pearson, 
F.R.S., and Mies Lee, “ On the Vibrations in the Field round 
a Theoretical Hertzian Oscillator,” | 
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THE INSTITUTION OF ELEOTRICAL 
СУ ENGINEERS. 


AT the meeting of the Institution of Electrical Engineers on 
the 12th inst., the discussion was continued on the papers 
* Improvements in Magnetic Space Telegraphy,” by Dr. 
Oliver Lodge; “Telegraphy by Magnetic Induction," by 
Mr. Sydney. Evershed.; and Actheric Telegraphy," by Mr. 
W. H. Preece. 7 

The first business was the presentation of premiums to 
Messra. Parshall, Hammond, Leonard Andrews, and Н. N. 
Allen, and to students of the Institution for papers sub- 
mitted during the past session. 
. Mr. Evershed took the opportunity of correcting a slip 
respecting the size of condenser necessary for use with the 
system described in his paper. He chose to work at 12 

lods per second, and thereby reduced the size of con- 

enser. Its capacity was only “appalling” at high 
frequencies. 

r. Lodge resumed the remarks he had not quite finished 
the previous evening, and since that time had found much 
more to say, but supposed the members were waiting 
anxiously to get on to wiring rules, whereat there was a 
laugh, and general disclaimer of desire to do anything of 
the sort which would cut short the interesting remarks of 
Dr. Lodge, who expressed his sorrow at taking up so much 
time, but emphasised his үлп that the subject was one 
well worthy of attention by the Institution. One of the 
advantages of the Society was that such matters are well 
threshed out. | 

Dr. Lodge thought that another slip might have been 
pointed ont in connection with statements as to the power 
required by relays at different frequencies, and particularly 
with reference to the one at Lavernock; the power actually 
varied as the square of the frequency. The circuit at 


Lavernock was, he believed, of low resistance, therefore in 
the equation 
Eds 
= уг 


the p L term was, say, 10 times as great as the resistance 
term. When the frequency is high, or, say, down to 100, 
the p's are cancelled. The statement that the power is so 
much greater at a high frequency than a low one might be 
corrected. Probably it would be said that the circumstances 
at Lavernock are peculiar, and the relay not set in so sensi- 
tive a condition as when shown at the Institution. Then 
earth currents have to be considered, and soon. Dr. Lodge 
had not yet had the opportunity of aly testing his appa- 
ratus under similar conditions; when he did get that oppor- 
tunity he might find it less sensitive than he should like. 

As to the power used in his magnifying telephone, һә had 
made some experiments. A primary circnit was formed of a 
çoil in series with a dynamometer and alternator. Fifty feet 
away another coil was placed in series with the first telephone 
whose relay contact operated a second telephone and local 
battery, and this, again, a third loud-speaking telephone. 
With the following constants :— С E 

Frequency, 384 per sec, = 47 cms. 
Prim. current, 0'1 ampere pL = 11 ог 12. 
Res. coil and first telephone coil, 0:9 ohm. 


When an audible note was jast given the secondary current 
was comparable to a micro-ampere at a pressure of a micro- 
volt, and the power was a micro-micro-watt. The actual 
fraction of that which goes to move the coil is infinitesimal, 
the figure given being the gross power. He did not think 
much of these measurements of power, although any sensi- 
tive instrument, such аз а galvanometer, might have ita 
power exp in micro-watts. He thought his telephone 
was 30 times as sensitive as an ordinary telephone, but 
hardly to be called а motor, while the coil in Mr. Evershed's 
relay actually moved. In his apparatus there was nothing 
like а perceptible movement, and all the telephone had to 
do was to vary the pressure on the carbon contacts. The 
action resembled throwing a trigger to throw fresh energy 
(from a battery) into the circuit. 

On the next subject—Opacity Calculations—Dr. Lodge 
realised the reconciliation between the Maxwellian and Mr. 
Whitehead's equations—both were right but represent 


extremes—if either were wrong it seemed to be Maxwell. 
Mr. Heaviside had given the more general theory, and 
when one worked it out, it reconciled the whole thing. Dr. 
Lodge asked if the cable at the Goodwin Sands was sheathed 
in iron, if the ship was of iron, and the cable in the ship? 
Some experiments made on the effect of neighbouring oon- 
ductors by copper sheet, tinfoil, and pan of acid, appeared 
to show that they were not of much account. 

Prof. J. J. Thomson’s examination of the effect of the 
earth on the position of two coils was interesting. Suppose 
they were horizontal; if the whole body of the earth con- 
ducted anything like as well as sea water, one might almost 
as well have the earth a perfect conductor, and the telegraph 
then would not work. А coil above would be imaged by a 
coil beneath. This was very deadly, if borne out by exami- 
nation and criticism, to horizontal coils. Mr. W. H. Preece 
would be glad to hear that Dr. Lodge was coming round to the 
notion of vertical coils, and this examination of Prof. J. J. 
Thomson was of importance. With vertical coils the con- 
ductivity of the earth, so far from hindering, actually helps 
the vertical coils. The image coil below the surface tended 
to increase the effect; the lines of force in opposite 
directions through the image and assisted, as they were in 
phase, doubling the effect. He did not suppose the effect 
d be actually increased so much as that, but it would be 
assisted. | 

Vertical coils wonld be especially good for ship signalling, 
ав they could be formed of а conductor run from stem along 
over tops of masts and down to the stern, being earthed at 
stem and stern. The received effect would be partly due to 
earth tapping as well as induction. The effect would depend 
upon the aspect of the ship to the sending station; it could 
signal side on but not end on. The great thing would be to 
get the apparatus in use as a fog signal and for speaking to 
lighthouses. Here Dr. Lodge gave some humorous par- 
ticulars of what might occur, and pointed out that the one 
defect would be that when two vessels were end оп, tending 
to collide, they could not speak, and if the apparatus was in 
bad order the signal would seem to come from a distance. 

He then elaborated Sir Heury Mance’s proposal for“ tone 
signals, and showed how a ship entering a harbour might be 
given ite bearings from two signal stations, each having a 
characteristic signal note. He concluded by thanking Mr. 
Preece for the powerfal aid of the G.P.O. promised in con- 
nection with future trials. 

Mr. W. P. Granville, in attempting to discuss the papers 
before the meeting, proposed to emphasise the practical side 
of the problem. Because of the practical difficulties, wireless 
telegraphy would be limited to cases where ordinary tele- 
graphs were not practicable. He then referred at some 
length to the experiments of the late Mr. Willoughby Smith, 
whose address of 1883 has been overlooked by many of the 
younger workers, and described some out of the 
number of M rhea made on magnetic induction. 
Although Mr. Willoughby Smith suggested telographing to 
trains in motion, the idea was not taken up kindly. Times 
have changed since then. 

Mr. Granville and Mr. Smith, jun., had during the last 
10 years been engaged in devising some method for commu- 
nicating with outlying rock lighthouses. For the Needles 
Lighthouse in Alum Bay they had devised a which 
seemed suited to the p Now, lighthouses afforded 
excellent object-lessons of the difficulties met with on ordinary 
days, and the inconveniences to be faced by operators whose 
sole mode of approach, in many cases, is to be swnng in by a 
long fishing-pole arrangement. The tower at the Fastnet is 
of boiler plate, and parts not of iron are of bronze, the rock 
alone being non-absorptive. A long base was unobtainable. 
What was done was to reduce wireless telegraphy to the least 
common multiple, as it were, by laying a line out towards 
the rocks and ending it in the sea. A short base line was 
laid down on the rock ending in earth plates, and signals 
were sent by the earth tapping, the receiving instrament 
being a sensitive galvanometer. Mr. Granville also pointed 
out that earth leakage might assist even where the receiving 


^ coil was not earthed. 


Major Brett regretted that Dr. Lodge had forsaken 
the Hertzian wave. As the survival of the fittest, 
he thought the Hertzian wave was going to survive. 
With this method experiment is enormously easier than 


calculation, and one did not need a private estate 
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whereon to erect huge lines. As a practical example of the 
method, comparable, he thought, with that at Lavernock, 
there was the Marconi transmission between Alum Bay and 
Bournemouth, 17 miles apart, and the special case of the 
East Goodwin lightship and the Sonth Foreland lighthouse. 
There was a fatal want of mobility in electro-magnetic 


systems, whereas the coherer a very fair amount of 


portance. 

Mr. Brown discussed a method he thought might be em- 
ployed whereby the advantages of low frequency in trans- 
mission and high frequency on the receiving instrument 
might be obtained. 

Prof. Lodge then replied. He said experiment was never 
abeurd. He had not forsaken the Hertzian e pare but his 
paper was on a different aspect. He pointed out that the 
resistance of earth was independent of the distance between 
the earth plates if they were so far apart that their size did 
not come in. 

Mr. Evershed briefly referred to the relation between 
power and frequency. He was glad that Dr. Lodge had given 
the power in his 8 but the C? R losses had 
been given, omitting the back E. M. F. If the mechanical work 
done was negligible compared with the C? R losses, the 
efficiency of the apparatus should be increased by raising 
the back E.M.F. 

The cable was put outside the lightahip in his experiments, 
but the cable was armoured ; the absorption was only 10 per 
cent. at 16 periods, He had experimented on absorption, 
and found Mr. Whitehouse's calculation agree within a small 
difference. Maxwell would give an entirely wrong result. 
He replied to several statements regarding cables by pointing 
out the excessive tidal scour in the Channel. One or two 

‘remarks on Hertzian work concluded the reply, and the 
meeting adjourned until 26th inst, when a discussion on 
“ Wiring Rules and ions” will be commenced by 
Mr. Wordingham—the papers submitted being taken as 
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CORRESPONDENCE. 


The Shoreditch Dust Destructor. 


After two months’ work on the “ Avarice of Munici- 
ities,” I am sure none of your readers will grudge me a 
ittle recreation amongst the rhetorical flowers which flourish 
so luxuriantly on the banks of the Shoreditch. I am not 
acquainted with that Garden of Eden, beyond the fact that 
its address is E.C., bat I know, to my sorrow, that it possesses 
a dust destructor, concerning which, some 12 months ago, I 
wrote you a short letter. It must have been a very impres- 
sive letter, for I am inundated with inquiries for my private 
opinion on Shoreditch and its works from all parts of the 
. These private opinions are, of course, all of the 
“ gratis" description—as they should be amongst engineers 
—so if you will kindly grant me a small piece of your 
valuable epace, I will present the results of all my investiga- 
tions to all readers of the ELECTRICAL REVIEW, even at the 
risk of being told that an opinion is worth just what it costs 
—in this case, 4d. 
I am in the happy position of knowing none of the dis- 
mme except Mr. Hammond, who стор in accidentally. 
шау be just the people one would like to know, but, 
for the moment, it is better that we never speak as we 


pass by 
Borough surveyors and electrical engineers want to know 
the net result; therefore I shall not attempt to determine 
the origin of all the dndercurrents which have influenced the 
drift of this most ted correspondence, I shall confine 
myself absolutely to results obtained at Shoreditch com 
with those of electric lighting stations burning оов! only. 
In your issue of November 18th, 1898, Mr. T. W. Baker 
gave a summary of the accounts, and as this has not been 
objected to I propose to aocept it as correot. | 


From Mr. Baker’s summary I take all the figures as 


follows :— 
ELzorniocrry ACCOUNT. 

Dr. £ в. d 
То Ооа! ... 885 7 s 432 15 9 
» Stores, water, and insurance 896 4 0 
» Wages Р ia TA 7 1,472 18 10 
„ Engineer's salary and expenses 469 10 9 
„ Parochial rates. doi iis 158 12 3 
DESTRUCTOR ACOOUNT. 

То Wages... vu T di е 2,746 1 7 
„ Engineer's salary 83 8 
» Btores, &c. ... NT 41116 4 
» Removing clinkers ... 612 10 5 
„ Insurance "€ 43 4 2 

£7,326 15 9 
Or. £ в. d. 

By Sales of current бө» jei * 8,254 2 1 
» Miscellaneous income э Се У 120 4 7 
» Sale of stores to other departmenvs us 180 8 4 
„ Destroying trade refuse ... .. .. 233 1 9 
„ *25,404 tons of refuse destroyed at 3s. ... 3,810 14 3 

£19. 553 11 0 


— 


* This is the previous cost of barging the refuse down the river. 


9 5 financial result of the working is, therefore, expressed 
thus— 


£ в. d. £ s. d. 
'To total receipts p A . 12,553 11 0 
By total cost... ... 7,326 15 9 
By balance . 5,2226 15 3 
£12,553 11 0 
Gross profit ... .. £5,226 15 3 


I cannot quite make out the exact distribution of capital 
employed, but it appears to be thus— 


£ s. d. 

Capital expended on electric lighting ,. 09,935 0 0 
„ n dust destructor .. 22,104 0 O0 
£106,039 0 0 


This capital has cost for interest and sinking fund, aocord- 
ing to Mr. Baker— 


£ в. d. 

Кот electric lighting ... .. 3,457 2 5 
For the destructor ... . 1516 3 8 
| £4,972 6 1 


So that, after deducting this sum from the gross profit of 
£5,226 15s. 8d., there remains a net gain to the ratepayers 
of £254 98. 2d. 

If these works had belonged to & company, the direotors 
might, and probably wonld, have declared a dividend of 4 
per cent., and carried forward nearly £1,000, but as they 

long to a local authority certain charges have to be met 
before a “profit,” according to their icular view of 
* profit," that is, something beyond interest and sinking fund, 
is actually realised. 

In connection with this matter, the first thing that strikes 
me is that whereas the lighting capital is four times the 
destructor capital, the charges for pim on the destructor 
are nearly one-half of those on the lighting plant—that is to 
gay, nearly double pro rata. 

This is due to the loans having been granted for 42 and 
15 years respectively. 

am not prepared to express any opinion as to the wisdom 
of the London County Council in making this distinction 
between the two undertakings, but it is obvious that destruc- 
tors are, or ought to be, specially remunerative to it of 
the capital being paid off in 15 years, when municipalities 
are required to pay off gas loans in 60 to 100 years. 

Probably this extravagantly rapid rate of repayment of 
the destructor capital has been responsible for misleading 
some of your correspondents as to the results obtained at 
Shoreditch. I am free to confess that I had not realised its 
importance until I carefully compared the capital charges 
with the capital employed. . 

I think that no one, at least, no municipal engineer, will 
dispute the statement that in this respect Shoreditch is 
handicapped to the extent of £700 a year, a small sum in 
itself, but a serious item in the debits of a first year’s work- 
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ing, particularly when all the world is standing round eager 
to count the golden 70 as they fall into the rate- 
payers’ money-box. (I think I am right in assuming that 
all the Shoreditch critics would be deeply grieved if there 
were no sovereigns to count, and one of my objects is to 
make them as happy as the circumstances vill permit.) 

I imagine that my municipal friends, after reading my 
various remarks on the way they manage gas, would not 
think me fair towards Shoreditch, unless I took acoount of 
the ү per unit charged to the consumer. 

I have tried to get at the exact figure, but have had some 
difficulty. I give you the result of my examination for what 
it is worth. I believe it to be fairly correct. 

The prices charged have been on the Wright system, 6d. 
for the first two hours and 4d. after. 

The price for power, 2d. down to 144. 

The price for public lighting, including cleaning and 
trimming, 5d. per unit. 

The net average price received equals 3:73d. per unit sold, 
or Tir татав consumers only 3:45 per unit. 

It will be observed at a glance that these prices are very 
low. The average price realised by the four local authorities 
owning electricity works in London is 5:39d., so Shoreditch 
has beaten the average, by 1:94d. 

But the London average inclndes St. Pancras, which is 
now seven of age and has an output of 1,520,354 
units, therefore to make the comparison fair to Shoreditch, 
we should take the Islington results, which, in its second 
year of working, are, I think, fairly comparable with those 
of Shoreditch. The leading figures are as follows :— 


Istrmatom. SHOREDITOH. 


Capital expended ... . £144,226 £106,039 
Year of working T 2nd. 186. 

Units sold "C .. 503,572 614,200 
Units sold to private consumers... se 410,486 
Price realised — ... sis 6:01 3°45 
Annual cost of loans ... — £A,760 £4,972 6s. 1d. 
Result . £318 loss £254 profit. 


The value of the difference in the sale prices of the units 
sold is for Shoreditch, 410,486 at 2:56d. = £4,878 10s. 
This sum should, for of comparison, be added to 
the £254 profit, making a total of £4,632 10a. 

It appears to me that if the Shoreditch works had been 
planted in Islington and had charged Islington prices, this 
sum of £4,632 10s. would have appeared as surplus profit, 
and Merry Islington would have been as gay as in days before 
electric light was dreamt of. 

In presenting these few figures for the consideration of 
your readers, particularly of those who take an interest in 
destructors combined with electricity works, permit me to 
explain that I have made no oorrections or allowances of ary 
kind, either on one side or the other, and I leave it entirely 
to men of municipal experience to judge whether the above 
apparent gain of £4,682 ought to be increased by, say, £700, 
as an allowanoe for the exceptionally heavy charges for capital, 
to which Shoreditch appears to be subjected. 


John 8. Raworth. 


Sparking at Commatators. 


The following simple method of finding which segments 


of the commutator of ad o are causing sparking, ша 
be of interest to some of Sud fedem. I am ereh that 
it has been published before. Mark a few of the bad looking 
segments 1, 2, 3, &c. Now run the dynamo, and it will be 
seen that the marks near the sparking segments appear to 
stand still, being instantaneouely lit up as these segments 
pass under the brush. The marks should be placed on circles 
of revolution having different diameters. Unlees this is 
done the marks will apparently run into each other and 
cannot then be distinguished. If the marks can be made on 
the verticle lugs of the segmente, these marks will appear to 
stand still and in a line above one another at the brush. 
The commutator should be shaded and only illuminated by 
the sparks. Having found the segments, a touch of the file 
will often correct matters. is may save taking the 
armature out for skimming up, and, at any rate, will stop 
indiscriminate filing. 


The Quay, Dartmouth. 
January 9th, 1899. 


R. Percy Lovell. 


Cowper-Coles Cyclic Process. 
I notice in your issue of January 18th the letter 
ed “Е.” 


gn : 

If “ F." is really desirous of making himself acquainted 
with the * novelty and utility " of my cyolic process for the 
treatment of complex gulphide ores, I shall be very pleased to 
give him any information he may require. No man is 
obliged to condescend to answer the attack of an anonymous 
assailant, bnt I have felt impelled to take some notice of the 
letter of “ F.” and certain other anonymous writers, as I 
have a strong suspicion that I know one or more of the faces 
that lurk behind the mask of anonymity. I wonder if my 
suspicion is a true one? Have F.,“ “Pertinax,” ог 
“ Cyclist " the courage to publish their names ? 


Sherard Cowper-Coles. 


An Easy Method of Writing Articles. 


Mr. Cowper-Coles seems very proud of his borrowed 
plumes, but his reply renders his case still worse. 

He is evidently one of those of whom the old philosopher 
Cardan gaid—(ranscribunt non scribunt. 

Сап we expect that, after this lesson, the articles which 
will bear his name will have been written by him ? 

If he finds my remonstrance ludicrous, how shall I describe 


his coolness ? 
Pertinax. 


Combined Lighting and Traction Stations. 
I read with interest your “ Leader” of 6th inst. on this 


subject, but I am afraid I am not convinced that the | 


Plymouth system, if шо described, is an advance in 
economy or otherwise upon the plan adopted at Dover and 


fax. 

The use of combined * engine-alternator-dynamo " sets as 
described would only be justified under the guide) con- 
ditions :—(1) That thelighting and traction would each 
require the same amount of power, and that subsequently 
they would each grow at the same rate; (2) that the maxi- 
mum traction and lighting loads would never occur simul- 
taneously. 

I think we all agree that such conditions are unlikely to 
exist in any district. 

As to the question of spare plant, it is evident that, even 
if spare engine power were entirely dispensed with, 
the reserve dynamo power would equal twice the full load 
capacity of the station. Economy in plant is one of the claims 


made for the m. 
те David Stevenson. 


contract and ification. The plain 

and in April, 1898, the defendant, who was having alterations made 
on his house, Mount Cashel, Nightingale Lane, Olapham, required an 
electric installation, and his architect p d the | 
The contract was given to the 

it; but а complaint arcse that 
and the w was completed by another engineer. The cial 
Referee found that the work was not done according to the specifi- 
cation. He allowed to the plaintiff a certain amount for the actual 
value of the work taken over by the engineer who was substituted 
ty of £50 for the non-completion 


tiff and te 


that the plaintiff complained. He said he did not complete the work. 
It was true he admitted that in one particular he did not do ic 
according to the specification; but he completed it so that the in- 
stallation would work all right, and that in the circumstances the 
Official Referee was wrong in penalising him. The poiat was the 
true construction of the cation. I¢ provided that all the wires 
were to be encased, and what the plaintiff had to do upon the con- 
struction of the specification was to encase the wires in American 


-— „ +» — ш” 
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wood, and then paint the wood so as to prevent decay or corroding. 
Bat it was said that he should not have used wooden cases at all but 
“compo” cases, and sink them into the walls, because it was said 
that that was & better preservative for the wire. The amount of the 
contract was £76 10s. 

Their Lonpsuirs pointed out that the casing was to be proper,” 
and the Referee evidently did not think American wood cases 


Mr ATEINSON submitted that when “ compo” cases were required, 
they were always specified. | 

At this stage the further hearing was adjourned until opposed 
аа the civil side are again taken, which will be in about а 
ortnight. 


BUSINESS NOTICES, &c. 


Annual Dinner.—The Langdon-Davies Electric Motor 


осоп the chair, supported . W. 
and Mw. B. Davidson (works manager.) About 50 sat down toa 


most enjoyable repast. 


Bankruptcy Proceedings.—At the London Bankruptcy 
Oourt last Wednesday, an application was made to Mr. Registrar 
Brougham for a recision of the receiving order that has been made 
against the estate of J. E. Liardet, 16, Hyde Park Gate, W., elec- 
trical inventor and patentee. An order was made for the application 
to stand adjourned sine dio. 


Liquidation Notices.—The Direct Telephone Exchange 
Byndicate has resolved to wind up voluntarily, and Mr. J. Feather- 
stone Smith, of 8, Minories, E.O., will act as liquidator. 

Oreditors of the Improved Incandescent Electric Lamp (Foreign 
Patents) Syndicate should send their names, &c., and the usual par- 
tienlars, to Mr. R. Ballard, 20, Jewry Street, E.O., the liquidator, by 


February 21st. 

The Begtru Сотегпог, — Меввгв, Browett, Lindley and 
Oo., Limited, of Patricroft, are circulating a list of the Begtrup " 
inertia shaft governor, which was described and illustrated in Mr. 
Davidson's paper on “ Bteam Engine Governors," recently reprinted 
in this J (see Exgo: RICA Review, January 6th, 1899, page 31). 
The governor is extensively used in the United States, and Messrs. 
Browett, Lindley have secured the sole right to manufacture and sell 
in Great Britain. 


Calendars, Lists, &c,—Messrs. Nalder Bros. & Thomp- 
son send one of their usual handy-sized wall calendars for 1899. 

The Edison & Swan United Electric Light Company send usan 
illustrated list ot Ediswan ball fittings. 

Messrs. Fleming, Birkby & Goodall, Limited, of West Grove Mill, 
к, send us an 1899 calendar with а separate sheet for each 


mon 

Messrs. Beanland, Perkin & Oo., of Leeds, send us a list of their 
improved horizontal steam engines for electric lighting, and also а 
list and specimen of soldering flax. 


Change of Address.—Mr. G. Guy, electrical engineer, 
&., has removed from 2, Orchard Street, to 14, Orchard Street, W. 


Copper.—Copper statistics furnished by Messrs. Henry 
B. Merton & Oo. show that the total stocks on January 15th, 1899, 
were 26,578 tons, against 27,896 tons on December 31st last, 26,904 
tons on December 15th, 1898, and 31,955 tons on December 31st, 1897. 
The totals include the quantities advised by mail and cable, being 
respectively 4,950 tons, 5,550 tons, 5,800 tons, and 4,500 tons. 


The “Educational Review."—We have received the 
first number of a new series of the Educational Review, а monthly 
жүл super 50 зе pe aa 10 ше raris and art of education, 
and a review of current educational literature and events. For a 


y 
It is published at 203, Strand, W.C. 


machinery court contains a number 

mining machinery, and also a number of Crompton 
dynamos, exhibited by that firm's local agents, Mesars. Wm. Crosher 
and Bons, of Auckland. The machines in use consist of six dynamos 
of various siscs, giving a total output of 562 8-O.P. incandescent 
lamps, which are distributed throughout the building to the stands of 
the various exhibitors. The саа ате driven by of Oroseley's 
Otto gas engines, and a Uni i ine, totalling 30 
Н.Р. This is the most extensive electric hting lant ever 
exhibited in Auckland (which we are given to understan notably 
bebind the times in electrical matters), and is a source of consider- 
able attraction to the thousands of visitors to the Exhibition. The 
general lighting of the Exhibition is in the hands of the local gas 


company. It is to be hoped that this display will give an impetus 
to electric lighting in the district. Mesara R Wm. Orosher & Sone are 
also under contract to light ap the Oaliope Dock and the dock 
grounds for tho North Bhore Native Regatta and Maori Village, 
where native dances and other sports will bə held. 


Electricity in Boiler Works.— Messrs. Cochrane and 
Co., of Annan, are at present fitting up extensive works for boiler 
making on Newbie estate, at the mouth of the River Annan. The 
works ате to be lighted and driven by electricity. 


English Industrials, Limited.—We are given to under- 
stand that the Engli:h Industrials, Limited," of 55, Market Street, 
Manchester, have bought from Messrs. Hummel & Helberger, of 
Municb, the sole rights for the United Kingdom and the Oolonies of 
their Patent No. 13,594, which relates to all kinds of electrical heat- 
ing apparatus, and they are now manufacturing the various specialities 
in connection therewith. These heating apparatus have had a large 
sale on the Continent, and we are informed that although Messrs. 
Hummel & Helberger have been working night and day, they cannot . 
cope with the demand. For these cles an efficiency of 97 per 
cent. is claimed. 


English Inventors and U.S. Patent Law.—Messrs. 
Fairfax & Wetter, of Essex Street, W.O., write to us as follows:— 
“ An important decision affecting many English inventors was given 
by the Commissioner of Patents at Washington on December 20th. 
According to Section 4,887 of the new Statute, which became opera- 
tive on January 1st, 1898, an inventor who had first applied for a 
patent in a foreign country will not be debarred from receiving a 

t for the invention in the United States, by reason of ite first 

ving been patented abroad, unless the application for said foreign 
patent was filed more than seven months prior to the filing of the 
application in the United States. Now, as the majority of inventors 
in England file a provisional specification, and obtain provisional prc- 
tection before they file a complete specification, on the base of which 
the patent is granted, a few experts had arrived at the conclusion 
that, in the case of the English pstent the date of appli. 
cation referred to in the said Statute would be the date 
of filing the complete specification. On December 20tb, 1898, 


the question came before the Commissioner of Patents, 
who held that the date of application for an English petent is the 
date on wbich the original application was flled, even if it had been 


accompanied only by a provisional specification, the reason being 
that, according to Eoglish law, provisional protection is not analogous 
to а caveat, and the patent, when granted, is dated as of the day of 
application, instead of bearing the date of the actual grant or issue, 
as is the case in the United States and rome other countries. English 
inventors must, therefore, be carefal to apply for а United Btates 
parantin good time, if they wish to obtain prote tion for their inven- 
ion in the United States.” | 


The Geipel Steam Trap.—We have received .from 
Mesers. Geipel & Lange a description and drawing of their steam 
trap, which is one of the variety which works by the expansion of 
metal by temperature. In the Geipel trap, however, this expansive 
action is multiplied in a peculiar manner. Two pipes of some length 
are rigidly connected by a stout base piece to form two sides of an 
approximately isosceles triangle. By differentially heating these 
pipes, and one of them is of brass so as to expand differently from 
and more than the other pipe of iron, the triangle becomes scalene 
and its apex moves through some little distance. This movement is 
the greater as the bases of the pipes are near together and is & 
multiple of the actual difference of the two pipes, and it is from this 
apex movement that the escape valve receives its movement. Cool- 
ing of the lower or brass pipe by the accumulation of water pulls 

the valve, which allows of the trapped water being blown 
through. As the water escapes the brass pipe quickly becomes hot 
and shuts the valve, and it is claimed that not only is the action 
secured very efficient and certain, but that by a suitably arranged 
spring the trap is adjustable for different boiler pressures, and is also 
suited for varying pressure as demanded by the Admiralty from the 
atmosphere up to 300 lbs., or, in other words, they demand a trap 
which, while tight for steam from 220° to 420°, shall nevertheless dis- 
с water at 410°. These conditions are ingeniously secured by 
an adjustable valve stop controlled by a wein d exposed to the 
steam pressure, and so connected iiim A a spring and lever as to 
suit the valve stop to the high or low temperature position of the 
apex. 

Installations at Wrexham.—Mr. William Sillery, of 
Wrexham, has just completed a number of lighting plants locally. 
These include a plant for 500 16-O.P. lamps for the Oobden Flour 
Mills Company. Here there is one spare dynamo, and an additional 
machine for day load. Messrs. Davies Bros. have had a plant for 100 
16-С.Р. Amps pri in for lighting their terra-cotta works and offices. 
Mr. Billery also put a telephone system into Messrs. I. M. Jones 
and Sons’ Cambrian Leather Works and offices. 


Joyee v. Killarney Electric Light Company.—At 
пш Quarter Sessions, on Friday last, Mr. W. Н. Joyce, 
ical engineer, sued the Killarney Electric ere Company for 

£35 for money paid for their use and account. . Joyce, upon 
being sworn, stated that in the year 1895 he entered the employment 
of the defending company as their electrical en r, and that in the 
year 1896, at the request of Mr. O. E. Leahy, tho managing director, 
e collected the rents due for the electrical current and also used to 
pay the workmen. In December of last year heleft the employment 
of the company, and on balancing the books he found he paid £35 on 
behalf of the company morethan he actually received. He admitted that 
he received moneys without accounting for them. For the defence, 
Mr. Maurice Mo , the secretary of the company, was examined. 
Ho stated that he had examined the books kept by ‘the plaintiff and 
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that the balances were erroneous; that instead of the company being 
in debt to Mr. Joyce by £35, Mr. Joyce was £4 indebted to the com- 
pany. Mr, Moriarty admitted that at times they were very hard 
pressed for money, and that Mr. Joyce used to advance various sums 
from his private account for the purpose of paying urgent demands. 
He also admitted that the moneys collected for the Electric Light 
Company were sometimes lodged to the credit of Mr. Leahy’s county 
cess account. He further admitted having collected moneys himself 
and given them to Mr. Leahy, the managing director. His Hononr, 
in giving jadgment, said it was no wonder that the company was not 
in a prosperous condition, considering the unbusiness-like way its 
affairs were managed. He directed the clerk of the peace to audit 
Mr. Joyce’s books. Upon getting the report he would give his 
decision at the next Tralee Sessions. 


Large Order for Babcock Boilers.—We understand 
that what is probably the largest order for stationary boilers ever 
given was placed during the month of December with the Babcock 
and Wilcox Company, in New York, by the Westinghouse Electric 
Company, of Pittsburg, for 60 boilers, each of about 1,000 I. H. P., or 
a total of 60,000 I.H.P. 


New Business.—Messrs. Offord, Wilson & Barfield have 
commenced business as electrical engineers and manufacturers at 97 
and 98, Woodcock Street, Birmingham. Tbe firm will make arc 
lampe, stage arcs, measuring instruments, switches and switch- 
boards, &c. 


New Copper Wire Works in Bohemia.—A new 
company is in course of formation at Prague with a capital of 
1,200,000 kr. to establish large new works for the production cf copper 
wire for telephone and telegraph purposes. 


Newspaper Directory.—“ Street's Newspaper Directory 
for Great Britain and Ireland, for 1899, is now before us, snd from 
a number of references we have turned up, it seems to be a reliable 
index to the press of the United Kingdom. Maps are given at the 
front of the book. It is published at Street's Foreign and Colonial 
Advertising Offices 5, Serle Street, W.C. 


Receiving Order.—At the Birmingham County Court 
on Saturday, a receiving order was made in the matter of Thomas 
Ford, chandelier and electric fittings manufacturer, carrying on busi- 
ness at Victoria Works, Emily Street, Highgate, Birmingham, trading 
as Thomas Ford & Co. Mr. A. J. O'Connor, of 25, Bennett's Hill, is 
solicitor in the proceedings. 


Release of Trustee.— Notice is given of the release on 
September 29th, 1898, of trustee (Mr. W. A. Smith, of Manchester) 
in the case of C. L. Clarke (Northern Oounties Electric Construction 
Company, of South Parade, Manchester). 


Sonth African Electrical Notes.—The current issue of 
the British and South African Export Gazette says that considerable 
shipments of arc and incandescent lamps have been made during the 
past month to Lourenço Marques for theelectric lighting of the town, 
for which the General Electric Company, Limited, London, have 
secured the contract.—A 175-kw. dynamo, for power and lighting 
purposes, is on order for the Roodepoort Central Deep mine.—It is 
under consideration to light the streets of Boksburg (Transvaal) by 
electricity. — The Durban Town Council have decided to instal a 
complete system of telephonic and electric fire alarms in the town. 


St. Louis Car Company.—Messrs. Warburg, Dymond 
and Co. inform us that they have been appointed agents for the 
United Kingdom to this company, and are pre to negotiate with 
engineers, contractors, and others for the supply of cars and trucks 
for electric tramways and light railways. 'This company's cars are 
largely in use throughout the States and the Continent. The St. 
e Car Company are prepared to build cars to any specification or 

esign. 

1898,—Mr. Geo. Stegmann reports that during 1898 his 
business turnover has more than quadrupled. He is exceedingly busy 
at the present moment. 


ELECTRIC LIGHTING NOTES. 


Aberystwyth.—Last week it was stated to the Harbour 
Committee that a has taken а mine in the neighbourhood for 
40 years, and is to spend £20,000 upon putting in electric light, &c. 


Acton.—The District Council will accept a supply of 
electricity from the Metropolitan Electric Supply Company's 
works at Willesden, if satisfactory terms are arranged. The offer of 
the company is 3d. per unit for seven years. 


Alloa.—The installation of electric light into Kilncraigs 
Factory (Messrs. J. Paton, Son & Co.) is now completed, and the whole 
of the large manufactory, including the mille, stores, offices, warehouses, 
&c. is lit with this illuminant. Three combined dynamo-engine sets 
by Willans & Robinson and Siemens Bros., Limited, are employed, 
developing 180 amperes each at 200 volts, while in connection with 
these there are two 10-H.P. ergines (working a condensing plant) 
supplied by the Glenfield Company, Kilmarnock. The wiring 
throughout the building was fitted up by Messrs. Lowdon Bros., 
Dandee, and the lighting is effected by no fewer than 1,300 16-O.P. 
incandescent lamps. The dynamos also supply power for a 60-H.P. 
motor by Mavor & Ooulson, Glasgow. Messrs. Burstall & Monk- 
house were the consulting engineers. 


Ayr.—With reference to a recent ial failure in the 
electricity supply, the Council on 9th inst. had a discussion as to the 
cause. It was explained that cables were very susceptible to damp, 
and the recent heavy rains were responsible. The resident engineer, 
Mr. Faller, had reported that if there were another sub-station in 
Racecourse Road the breakdown would not have occurred. Mr. 
Fuller reports that the maximum load reached last year was 
206 kw., as against 140 kw. in the previous year. 


Barmouth.—Mr. D. Davies having signified his inten- 
tion to apply for a provisional order, the Council has arranged to 
oppose. 


Barnet.—In the London Gazette for January 17th the 
District Council gives notice of intention to transfer its 1893 
visions! order to the North Metropolitan Electrical Power Distribu- 
tion Company, Limited. The company pays the Council £227 for 
costs incurred in obtaining the order. The ccmpany will light the 
High Street with 14 500 to 600-watt enclosed arc lamps, and the 
remaining streets with 164 columns supplied with 16 O.P. incan- 
descent lamps. 


Barnsley.—The Local Government Board has sanctioned 
the £25,000 electric lighting loan, and the foundation stone of the 
works will be laidin about six weeks. 


Bermondsey.—The Electric Lighting Committee re- 
rted to the Vestry at the meeting on Monday the receipt of a 
tter from the Board of Trade enclosing draft of amended form of 

consent to an extra high pressure supply being given by the London 
Electric Supply Corporation. The letter also covered an amended 
description of the system to be adopted by the company for the 
supply of energy in the form which the Board proposed to approve, 
and the Board of Trade asked whether the Vestry desired to make 
any observations on the subject. As the Committee found the ques- 
tion to be of a highly technical character, they recommended that 
Mr. Fred. Ryall, the vestry clerk, should consult with Mr. Manville, 
and report tothe Board of Trade any suggestions which he might have 
to offer. In the absence, however, of Mr. Manville abroad, the clerk 
had informed the Board that the Vestry had no observations to make 
on the subject. The General Purposes Committee announced having 
received a letter from the Westminster Vestry on the subject of 
underground electric railways in London. The Vestry pointed out 
that they had asked the London County Oouncil to oppose the North- 
West London Railway scheme for an electric line along Edgware 
Road, and the Great Northern and Strand Railway fora line from 
Wood Green to Stanhope Street, Strand. Having considered the 
letter, the General Purposes Committee reported that they bad taken 
no action in the matter. 


Bettws-y-Coed.—Mr. Peers, electrical engineer, Colwyn 
Bay, attended a recent Council meeting, and stated that electricity 
could be brought from Llanrwat, and that the price of lighting the 
street lamps would be £1 for 500 hours. It was decided to ask Mr. 
Peers to submit a tender in writing, and to consult a parish meeting. 


Bournemouth.—At a meeting of the Town Council 
held last week the draft provisional order was read and approved. 
Tre surveyor was instructed to pre estimates for deposit with 
the order, and, if necessary, to consult an electrical engineer. The 
above order is in connection with the recent decision to undertake 
the electric lighting of the Pier, Pleasure Gardens, &c. 


Brecon.—The Gas Company wants to raise the price of 
the street lighting, but the Town Oouncil will not pay the increased 
rate. At the last Council meeting, when the matter came up, the 
mayor remarked that he had given strict orders to have the ic 
light plant put down for the purpose of lighting the town by eleo- 
tricity аз soon as possible. 


Bristol.—At their last meeting, the Bristol Electrical 
Committee considered the appointment of an assistant in-door engi- 
neer at a salary of £175. There were 86 APA for the berth, and 
several appeared before the Committee, who selected Mr. A. G. Bird, 
who has had experience with the Yorkshire House-to-House Eleo- 
trical Company, the Taff Vale Railway Company, the City and South 
London Railway Company, and the Cardiff Corporation. Reference 
was made to the near prospect of a further extension of the electrical 
station on account of the rapid and continuous growth of the demand 
for private lighting. There are now 64,000 lampe actually connected 
to private customers, the orders on hand raise the number to 71,000, 
and the extended station would be equal to 80,000. Daring next year 
it was felt that a further extension must be entered upon. Statistics 
showed that five years ago there was a demand for 7,000 lampe; in 
1894 the. number was 11,972, and in 1895 it amounted to 19,453. 
Between December of 1895 and March, 1896, it increased to 24,000, 
and this advance has since gone on at the rate of 14,000 lamps a year, 
Revenue has also increased. At the end of 1893 the sale of current 
in the five months the works had been open, produced £1,345; in 
1894, £6,452; in 1895, £9,834; in 1896, £14,845. Then the financial 
year was altered, so ав to end in March, and for three months of that 
year the income was £5,491. For the full year ended March, 1898, 
the revenue was £20,133. 


Bromley.—The District Council have received a claim 
for £10 damages for injury done to a van by it sinking in the ground 
at Widmore Hill, owing to the bad condition of the roadway, caused, 
they suggest, by the road not being properly re-laid after it had 
been opened to receive the mains. The Oouncil say that such claim 
ought to be made upon the Electric Light Company. 
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Burton.—Tbe Town Council will oppose the Leicester- 
shire and Warwickshire Electric Bupply Company, also all other 
large power schemes proposing to compete with municipalities. 


Bury St. Edmunds.—The Local Government Board has 
sanctioned the borrowing of £15,250 for electric lighting, to be 
repaid within 25 
installation comp by the end of the year. 


Cardiff.—An independent expert is to advise the Work- 
5 Committee upon the lighting of the workhouse by 
ity. 
The Corporation is inviting tenders for the extension of the electric 
light station buildings in Eldon Road. 


Castleton.—The District Council will oppose the Lanca- 
shire electric power scheme. | 


Chatsworth.— Oa the occasion of the recent ball, for which 
500 invitations were issued, a number of additional electrical effects 
were introduced. Їп the ballroom two large sprays, each 5 
of 25 lights, were much admired, and upwards of 200 lights were fixe 
for the frieze lighting and side clusters to balance the shadows. In 
the statuary a large centre piece was fitted with palms and foliage 
of different kinds, amongst which lamps were hidden so as to produce 
a -worm effect. In the orangery, used as a supper room, а large 
number of coloured lamps were arranged amongst the palms. Although 
& very great tax was put upon the plant, it was found 
capable of supplying all the additional current, the full output being 
maintained for 12 hours without cessation. The arrangements were 
entrusted to Messrs. Drake & Gorham, who laid down the original 


Chesterfield.— The Council has asked the Watch and 
Lightiag сане to 5 3 of providing 
generating station for sup ty. 

It is interesting to note, says a correspondent, that Chesterfield 
was one of tbe first towns in the country to be lighted with elec- 
tricity. On October 8th, 1881, the streets were lighted by electricity 
by the Brush Company, but after two years, the experiment not 
being а success, gas ligh was re-introduced. 


Chichester.—Several prominent residents are advocating 
the introduction of electric Jighting. The Council has discussed two 
or three schemes brought up by the surveyor, but it is felt that more 
information is necessary. 


Chislehurst.—It is stated that the work of. laying the 
mains from Bromley to Chislehurst has been completed, and that in 
a few weeks’ time the electric light will be fully installed in the 


Coatbridge.—The Scottish House-to- House Electricity 
ce arg Lia has given notice of intention to proceed with 
several draw boxes at different points in the town. 


Cork.—Mr. Ashdown (consulting constructor to the 
) arrived at Queenstown some days ago with reference 


to the lighting of Haulbowline by electricity. Haulbowline . 
has of received considerable attention from the Government, and 
da sums are t on the improvement of this once noted 
taken regarding specifications: and оо 
were ; arrangements made to pre- 
pare plans, &., for the electric lighting of the island. The illu . 
tion of the docks, fitting shops and wharves, will probably be taken 


in hand first. The work will be offered for contract. 

The electric tram system is in excellent working order, and is 
largely made use of by the public. Our local correspondent 
mys that the public electric lighting, which was ex 
to be in operation on January lst, is not yet completed, owing to 
some experiments which are being made relative to the size and class 


of lampe to be . It is h that by Feb t th 
J)... ыы Г m 
Croydon.—At a meeting of the Croydon County Council 


n a 
on Monday the Lighting and Electricity Committee reported that 
and estimates for the 
extension of plant at the electric light station for further public 
lighting and low tension main extensions, and for further arc pe. 
piy. 


E 
Е 
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Station extensions—500-kw. steam alternator, £5,200; pipework, 
switchboard, and rheostats, £540; two boilers and piping, including 
brickwork, £1,970; one water softener and connections, 
£260; new cooling pond, pipework, and sprays, £600; 
new battery and connections, £740; new pump, £210; 
extension to stores, £160; new hot well, £110; to £9,790. 
Public lighting and low tension main extension, including 
transformer chambers and £1,500 for house services, &с., £8,264; 
100 lamps and posts complete, with switch gear, labour, cable, &c., 
£3,483 ; on the whole of works, say, £463; total, 
£22,000. The ttee recommended that application be made to 
Local Government Board for power to borrow £22,000. Tne town 
Clerk said that with the amount of the present estimate, the sum 
for and loans sanctioned, the amount would come to nearly 
ee After discussion, the recommendations of the Committee 


Devonport.— When the Devonport municipal electric 
lighting scheme gets under weigh ons of the first claims upon it will 
appazently be that of the lighting of the districts of St. Budeaux and 


ts. It is expected that the Council will have the 


‚ begged the Council to carry out the electric lighting 


oo 1 have recently been added to p E EE 
orough surveyor is to report upon the question of sup the 
electrio light there. 

Last week the Town Council adopted a recommendation of a 
committee that the Fitzroy Road site for the electric lighting 
station be approved. 


Dover.—Last week Alderman Baker brought forward a 
suggestion that the Council purchase the gas works and also the 
electricity undertsking. The Electricity Jompany were about to issue 
more capital, and he thought 16 was time for the Corporation to 
seriously consider the question of purchase. The Mayor, who happens 
to be chairman of the Electricity Company, said that years чер 
powers. e 
Council refusing, he got someone else to take the matter up, with the 
result that the company had spent about £80,000 at Park Street and 
in the streets of the town. А large block of their shares were sold 
the other day at 20 per cent. premium, and no doubt they would soon 
stand at 100 per cent. premium, so that the Council would have to 
рау £10 for £5 shares. After discussion the matter was left over for 
further consideration at the next meeting. 


Dublin.—We read in the Dublin papers that electrical 
engineering contractors in the town are exceedingly wroth because 
contracts amounting to something like £6,000, in connection with the 
changing over to high voltage, have had to be given to English firms. 
They have banded themselves together and formed an association for 
the protection of their interests. 


Edinburgh.—La:t week the Town Council discussed а 
resolution, of which notice had been given by the Lord Provost and 
Bailie Mackenzie, to remit to the Lord Provost's Committee to take 
steps for having inserted in the new Parliamentary Bill a provision 
empowering the Corporation, if they think fit, to form out of the 
revenue of the electric lighting undertaking & special fund for the 
purpose of meeting substantial renewals of plant and machinery, 
which shall be in addition to the statutory reserve fund. Тһе Lord 
Provost, in moving the adoption of the resolution, pointed out the 
difficulties which existed in regard to providing for renewals. He 
believed that if they went to Parliament to get this power, the Board 
of Trade would not object to it. Bailie Hay seconded. Mr. Geo 
Auldjo Jamieson moved that the motion be not adopted. А 
Williams seconded. Treasurer M'Orae moved that the matter be 
remitted to the Electric Lighting Committee to draw up a report and 
lay it before the Council. The latter amendment was adopted, and 
acommittee will therefore go into the question. 


Exeter.—Whatever may be the ultimate decision with 
reference to the application of electrical traction to the city tram- 
ways, the Corporation of Exeter will find it difficult to postpone for 
any length of time the serious consideration of the question of re- 
moving the electricity works to another and better site. In the days 
of the old company it was complained that the present site was 
inconvenient. Before the Corporation took over the works, they 
were advised that the position was so cramped, that extensions would 
be practically impossible, and were warned that it would be necessary 
before long to remove the plant to a place which would afford more 
elbow room, as well as greater facilities for carrying on the under- 
taking. Since then the business has greatly increased. The Oorpo- 
ration have not бу introduced the electric light into the streets, 
but the number of private consumers has doubled. A necessary 
result of all this is that the pressure upon the old station has increased, 
and some of the ill effects are being experienced by the residents in 
its immediate neighbourhood. А memorial presented to the City 
Council last week by owners and occupiers of property near the 
works, complai of increasing noise and vibration, as well as of 
the smoke emitted from the chimn ey. The city surveyor and the 
electrical engineer have been for some time past considering what 
methods can be adopted to increase the capacity of the works. It is 
suggested that the simplest plan would be to select a new site. 


Falham.—The Electric Lighting Committee last week 
considered several points in regard to the electric lighting scheme. 
Mr. Medhurst, the consulting engineer, has re upon the ques- 
tion of providing & water supply for the ic light station. He 
recommended that two artesian wells be sunk, and that tenders for 
the work be invited. The engineer's plans as to mains have been 
approved. He is to prepare rules and regulations for wiring, &c. 


Gillingham.—The District Council is asking the local 
electric light company if they could reduce the charge for the pro- 
posed lighting of the High Street. The relative coste at the present 
rates are, gas £116 15s. and electric light £186 5s. 9d. per annum. A 
Bugges мор costs £11 10a. annually, and an electric light would cost 
£26 128. 3d. 


Glasgow.— Mr. Chamen reported to the Electricity 
Committee last week that the 750 - һогве - power engine, sup- 
lied by an American firm, had been erected at the Port 
Dundas station, and was in the meantime being used to aug- 
ment the supply from the power station in Waterloo Street. 
The extra current thus at their command had enabled them to 
remedy the complaints of consumers who had been liable to bave 
their light supplied only intermittently. The 400 and 300 horse- 
power engines, by Mesars. Mirrlees, Watson & Yaryan, and the 
900-H.P. engine by Mr. Matthew Paul, are now being fitted up 
at Port Dundas, so that in about a month they would have altogether 
engines of 2,250 horse-power combined running there. They willthen 
be in a position to turn on the electric lights on the Springburn tram- 
way route. The Oommittee gave Mr. Chamen authority to spend 
from £50,000 to £60,000 in new mains and feeders for the supply of 
electricity to districts already agreed upon, and to advertise for 
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tenders for the machinery stil required for Port Dundas and 
Pollokshaws power stations. A committee was appointed to obtain 
enon as to the supplying of electric motors of all sizes to the 
public. 


Grays.—The Grays Urban Council have adopted the 
scheme of Mr. A. H. Preece, the engineer, for lighting the town with 
electricity. The plant, which is to be made to include a dust 
5 will oomprise two boilers, two engines, and two 
ynamos. 


Grimsby.—Last week the Town Council adopted the 
report of the Lighting Committee, and will proceed to lay down 
works for generating electricity for lighting and tramway purposes. 
Application is to be made for a loan of £43,500, to be pald back 
over 40 years. 


Hammersmith.—In a report submitted to the Vestry on 
Wednesday, the electrical engineer, Mr. G. G. Bell, expressed the 
opinion that a large saving of time and cost would be effected by 
the Vestry employing a main-laying staff, and laying its own mains. 
He estimated the profit at about 3d. per yard. e Vestry decided 
that the proposal be tried in six important roads, the cost being 
estimated at £13,000. 

At & meeting of the Law and Parliamentary Committee of 
the Hammersmith Vestry on Tuesday, the Kensington and 
Notting Hill Electric Lighting Bill was discussed at length. 
Ultimately it was decided that as there seemed to be & reasonable 
opportunity for obtaining the long wished for communication between 
Latymer Road and Wood Lane, they should advise the Vestry, 
while petitioning against the Bill for obtaining the necessary 
locus standi for protective clauses, toinstruct them (the committee) to 
endeavour to see that the subway was of sufficient height for the 
accommodation of the traffic and dedicated to the public use. 


Hampstead.— The electrical engineer, Mr. Oottam, 
informs us that the actual units generated on this station for the 
year ending December 31st last are:— 


Alternating 1,005,450 
Public lighting vik E "n" 89 77,051 
Used on works aei ors = sse 12,000 
Total 0. ak 1,094,501 

Approximate capital expenditure to De- 
cember 31st, 1898 csi oe -— £119,396 

Total number of applications Жаз 1,237 

e consumers connected ... 1,181 
» lamps connected ... : 78,091 

E transformers, equivalent 
to kilowatts ... was 1,113 


Consisting of 34 of 25-kw., nine of 18-kw., four of 10-kw., three of 
6-kw., four of 4-kw., nine of 3-kw. 

The Guardians’ Finance Committee has ordered that the necessary 
electrical fittings be fixed for heating a new electrical radiant heat 
bath which the inventor bas offered to lend on condition that the 
medical officer keeps a record of the cures effected by it. 


Hanley.—The Council has decided, in conse duane of the 
5 gane, rg e dui ig 
а 6 er 0 | ‚аба 
M of £250 zen Mr. Lobley will continue to act as engi- 


existing mains will be converted from 100 volts to euppiy 200 volts as 
may be convenient. From the let inst. the charge will be 5d. per 
unit up to 150 hours of the maximum demand indicated, and 24d. 
per unit for all beyond. 


Hartford. The Parish Council has decided to light the 
public streets electrically, current being obtained from the Northwich 
lectric Supply Company. 


Hastings.—The town clerk, Mr. B. F. Meadows, has 
handed over a cheque for £58,000 to the secretary of the Hastings 
Electric Light Oompany, this being the sum agreed upon for the 
purchase of the company’s undertaking. 


Islington.—The Guardians have appointed Mr. Enright 
терен on the cost of an electric light installation at Highgate 


Lancaster.—A Local Government Board inquiry was 
5 for yesterday re the proposed £10,000 loan for electric 
ng. 


Leeds.—The Lighting Committee has decided to 
extend the mains along North Street and Ohapel Lane, Headingley. 


Lilandudno.—Some days ago the formal opening of а 
Beaman & (Deas irefuse destructor took place at the electricity 
works. The destructor is constructed to deal with 60 tons of refuse 
per 24 hours. 'The cost was about £7,000, the electric lighting part 
amounting to £23,000 


London.—The St. Giles’s Board of Works last week 
decided, as the Charing Cross and Strand Electricity Corporation are 
во dilatory in openirg and closing the public streets, thereby causing 
considerable inconvenience, that the Board would itself open the 


the work being done more mem pite tA The Vestry appointed & 
committee to report upon the desirability 
visional order. 

At the St. Luke's Vestry, on Tuesday, the General Purposes 
Committee that they had reconsidered the application 
of the Smithfield Markete Electric Supply Oompany, ted, 
for a provisions] order for the supply of electricity to the 
parish. Having considered reporte by the solicitor to the Vestry, and 
the surveyor, it was resolved to withhold consent to the application. 


Lowestoft.—Mr. Hawtayne’s estimate for the electric 
lighting of the town (including the cost of provision for extra mains, 
culverts, and a larger generating station for the light electric rail- 
ways) is £26,000. Mr. Hawtayne is advertising for tenders for the 
work before application is made for a loan. A deputation will visit 
Brighton to examine and report as to the system of charges in force 


Merthyr.—The Council last week considered a report 
from Mossrs. Handcock & Dykes, electrical experts, on the scheme 
for the proposed electric lighting of the town and district by the 
British Electric Traction Oompany. It was agreed that, subject to 
the company laying mains throughout the whole parish within a 
period of four years, the Council adopt the report as a basis of the 
owe on which their support should be given to the provisional 

er. 


Mull.—A water power electric lighting plant has been put 
down at Aros House, Tobermory, by Mr. R. F. Yorke, of Glasgow. 
The water-power is derived from Loch na Meall, about a mile 
away. 

Neweastle.—The Newcastle Electric Supply Company 
have under consideration the question of supplying continuous cur- 
rent for motive power purposes throughout their area. They have 
now undertaken to supply such current for driving an Otis passenger 
lift and large ventilating fans, &c., in the Y.M.C.A. new Shaftesbury 
Buildings at present erecting. The Otis Elevator Company is puttin 
in the lift, and the fan motors are to be 1 e by Messrs. Blan 
Bros., of Newcastle. The same building will be lighted by over 500 
incandescent electric lamps. 


Newport.—The Alexandra Dock Hotel Company intends 
extending its private electrical installation so as to include the whole 
of the dock area. 


Newport (I. O. W.) .— The Council has arranged terms of 
agreement under which it allows the Ventnor Electric Light and 
Power Oompany to apply for a provisional order. 


Nottingham.—A Local Government Board inquiry was 
held on 11th inst., re a proposed Oo on loan of £150,000 for 
electric lighting. The town clerk stated that a previous loan of 
£85,000 had been expended, and the Council could not keep pace 
with the demand for electricity. The city engineer (Mr. Arthur 
Brown) was questioned as to plans for the new buildings, su 
that the builders’ contract was £24,000. Mr. Talbot, electri 
i bna said that there were at present between 14 and 16 

iles of mains, and after this extension the length would be about 
doubled. There were 15 street already in use, vis., in Bt. 
Peter's Square and the Market Place. 216,000 had been allowed in 
the new scheme for street lighting, providing for 160 arc lamps. The 
present horse-power amounted to 2,200, which would be increased to 
6,900. Thesystem in use was known asthe three-wire, от секто, 
continuous current system, which was approved by the of 
ee in 1895. pid wr the nanting с 70 спе отаг пиш 

ectricity, some п it for some for power. It was 
in 1894 that the installation took place. 

Ogmore Valley.—The seal of the District Council 
has been affixed to a contract with the Ogmore Valley Electric Power 
Supply Company, Limited, for the lighting of the Ogmore Valley. 


Oldham.—In connection with the proposed electrical 
extensions, a joint meeting of Corporation Committees last week 
considered the question of an additional plot of land upon which to 
extend the works. 


. Paddington.—On Tuesday, at & meeting of the members 
of the Paddington Vestry, the Rev. Walter Abbott, M.A., J.P., chair- 
man, presiding, а report was reoeived from the Electric hting 
Committee recommending that the solicitor be instructed to take the 
opinion of counsel as to the powers of the Metropolitan Electric 
Bupply Company under existing Acts to lay down trunk mains or 
any other lines through the for use in other parishes or other- 
wise. Oolonel Barc , the chairman of the Electric Lighting 
Committee, in moving the adoption of the report, said that it was 
found that the company intended to lay down five large cables 
through their streets, each cable having the pressure of 10,000 volta, 
во with five cables there would be 50,000 volts, and these were to be 
taken from Willesden throngh their parish to other parishes, and it 
was a most important question to be decided, whether the company 
under its Act had the power to do auch. They had to consider the 
matter seriously, becaute if in the future the Vestry desired to pur- 
chase the company’s undertaking, so far as it ted to this par- 
ticular parish, it would become a serious matter for consideration. 
They knew perfectly well that when the order was applied for, and 
they gave their consent for the company to lay mains, &c., to supply 
the parish with electricity, that certain powers were given, but 
whether the company had power to lay down trunk mains, &c., that 
they could for the purposes of supplying other districts from their 
generating station at Willesden, was а question they i 
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counsel's on. Mr. Williams, who seoonded, considered that it 
that action should be taken at once, because he under- 
stood that the company intended to proceed with the work asquickly 
as possible. Oo Barchard said that the committee had taken action 
to prevent the work being proceeded with without the consent of the 
Vestry. The recommendation was unanimously agreed to. Mr. Whur 
moved that the committee have power to act so that delay was not occa- 
sioned, and this vas at once agreed to. Mr. Frank Detheridge, the vestry 
5 letter he had received from the Metropolitan Electric 
upply 


pany’s obligations and the porin to enforce them to ca 


not scheduled had mains put down. They heard now that the company 
had testing stations for their own requirements, but he contended 
that what was required was that there should be testing stations 
away from the company's premises, so that if a consumer was 
with the he received he could go and have 
the same tested. Colonel hard considered that the letter should 
be referred to the Committee for action. It was idle to state 
that the company were not fulfilling their obligations, because 
the Committee knew that they were, and if any obligations were not 
being carried out he could tell them the Committee called attention. 
They knew that there was 281 miles of streets scheduled, and that 
in 24 miles of streets the company had laid their mains. There were 
streets that were not scheduled where mains had been lald, and several 


| 


that they now did in having the electric light supplied to them at a 
said about the company getting 
from other districts; woll, that was all the better. At 
Amberly Road ‘station they had sufficient power to supply the whole 
of Paddin There was one advantage in their being connected with 
other because if there should be an accident—say at the 
Amberly Road station—then they could be supplied from the other 
stations. Several members having spoken on the subject, Bir George 
Fardell, M.P., withdrew his motion to refer the question of the com- 
pany’s obligations to the committee to take counsel's opinion, and 
agreed to a resolution that the letter be referred to the Hlect rio 
Lighting Committee with power to act. 


Paisley.—In reply to a query as to when the electric 
Hight would be available, ex-Bailie Fisher said all the engines were 
on the ground, and were now being erected. They could put the 
current on this month, but it would be unwise to do it until they got 
all their machinery in order. 


company have written to the Council expressing the hope that they 
will, on further consideration, arrange terms. The suggestion having 
been made at a recent meeting of the Oouncil to erect a dust 
destructor in connection with the electric lighting works, the com- 
рыу роо out that such an arrangement in a town like Penzance 

never possibly answer, asa site which would be suitable for a 
dust destructor would involve тет heavy е diture in connection 
with the electric lighting plant. No town in England of the size of 
Pensance had ever yet been able to make electric lighting pay within 
the first two or three years, so that it would be absolutely certain to 
involve an addition to the rates for some time to come. 


Portsmouth.—At the last meeting of the Town Council, 
the Electric Lighting Committee recommended that electric mains 
be laid in Thomas ; Landport; The Thicket, Southsea; and 
Highland Road, Southsea. 


Prestwich (Manchester).—At the last meeting of the 
Urban District Oouncil it was decided to request the local repre- 
sentatives in Parliament to oppose the scheme of the Lancashire and 
Cheshire Electric Bupply Company. 


Queenstown,—The Board of Trade has sanctioned the 
transfer of the provisional order granted to the Town Oommissioners 
to the Cork Tramways and Electric Lighting Oompany. Work will 
. In less than & year Queenstown will 


Badeliffe.—The District Council have ap lied to the 
Local Government Board for permission to borrow £16,000 for elec- 
tric lighting purposes. The ошо engineer made inquiries, and 
found that three firms are willing to over а concession respect- 
ing electric traction from the Council on equitable terms, and he has 
advised the Council to accept the best offer. He is of opinion that 
the current required for working the tramways alone would almost 


pay the working expenses of the electric lighting station if ie vs 
a company at, say, 14d. per unit. All doubts of the electric light- 
ing station paying a handsome profit would then be at an end. 


Rhyl.—The Council p to spend £10,000 upon 
Бае lighting. Application being made for a provisional 
0 е 


Saltburn.—It was mentioned at a recent Council meeting 
that Mr. Oox-Walker, of Darlington, had written to residents sayip 
that he was now engaged in laying down a plant for the supply 
electric light to private houses and other buildings in Baltburn, and 
if the recipient of the circular wished to take a supply he would be 
pad o orive an application, so that arrangements might be made 

ore April. 


San Paulo.—We are informed that the San Paulo Gas 
Company have decided to at onoe erect an electric light plant for the 
supply of current for lighting and power. They have already entered 
into an agreement to light the new railway stations in course of 
erection in San Paulo. Tbe gas company has decided upon this 
because of the strong position they occupy in San Paulo with the 
new concession for 30 years,and being in a position to raise the 
capital without difficulty. The company's consulting engineer has 
been instrncted to prepare the plans and specifications, and obtain 
tenders for carrying out the work with the least possibla delay. 


Sheffield.—The new Electric Light Committee having 
taken possession of the electric light works, have found that the re- 
quirements of the consumers make it necessary to work the machinery 
at its full capacity; they have no spare machinery whatever. That state 
of things, says Alderman Styring, must not continue. The company 
had been exerting themselves for some time past to remedy this atate 
of things, and new and ul machines had been put down. He 
referred to the 300-kilowatt and the 600-kilowatt machines, which 
machines ought to have been fixed and in working order by the end 
of 1897; but owing to the engineers’ strike, the company were unable 
to obtain the macbines, and they were not actually got to work until 
two or three months M When they were put to work it was found 
they would not yield the power wbich they were guaranteed to pro- 
duce, and they would at once have been taken in hand and put in 
order, only the demand for power was so great, that if was necessary 
op as much power from them M po ble, in order to keep the 
undertaking going at all. The intention now was that the асу ае 
should be taken in hand as soon as the days lengthened, and there 
was less demand for power. The Council might rely upon it that 
the committee would do all that was possible to make the machinery 
adequate. Machines were ordered, and were in oourse of being 
delivered, and there was no doubt that in the course of the present 
year matters would be put in such a position, that all require- 
ments would be duly met. The recent failure in the supply 
was due to a short circuit behind the switchboard. Members 
of the Council would probably like to know а little of the 
undertaking which they had taken over. The lamps wired during 
the last year were 17,865, as compared with 13,565 lamps wired in the 
previous year. That was an increase of lamps wired of 22 per cent., 
and brought up the total lamps to 73,853. Approximately, the num- 
ber of lamps wired last year was a third of the 5 
wired. The current sold during the year was 978,086 of Trade 


units, compared with 738,499 the previous year, an increase of 
32 per cent. Puma o is радове ox too no they would 
remember that the old company were empowered in the agreement to 


carry on the undertaking during the last year on behalf, and for the 
benefit of, the Corporation. The accounts of that carrying on were 
not спас Br rrr but they expected to have them very shortly. 
He was able to tell them, however, that the gross revenue for current 
sold and for meter rents during the year was £17,104 15s. 4d., as com- 
pared with £14,823 10s. the previous year. That was а very satiafac- 
tory increase indeed—nearly £2,000—and especially rag rien, наа 
they remembered that the price of the current was in March 
duced from 6d. to 4d.,n .twithstanding which the revenue had overtaken 
and even exceeded the previous year’s. One of the conditions of the 
carrying on was that the company should receive 10 percent. interest 
on ite capita], and that interest had absorbed the sum of £9,712 
бв. 6d. In addition there was also to be paid ont of the revenue the 
debenture interest, £1,125, анин. ИШ payment out of the revenue 
believed that there would be, 


the undertaking. In regard to the future policy of the committee, 
the first thing to be done was to make the plant perfectly satisfactory. 
The next thing would be to make the supply as cheap as possible to 
consumers, so that the public might have the full benefit of the light ; 
and in the third place, whatever the committee could do after that 
in the way of а гуч profit for the benefit of the coffers of the Cor- 
poration they would be very glad to do. 


c, Bhiirebrook.—It is stated that the Shirebrook Colliery 
brought roposal to light parish 
trically, £ а company being formed or the eri ° 

Southport.—The Council will offer a determined opposi- 
tion to the Bills now being promoted by the Lancashire Electric 
Power Company and the South-west Lancashire and Cheshire Electric 
Power Company. 


(Continued on page 93.) 
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BUFFALO ELECTRIC LIGHT AND POWER 
PLANT. 


Bx ORRIN E. DUNLAP. 


Tue Buffalo General Electric Company have commenced the 
use of Niagara power in the station especially planned and 
constructed for this purpose, and thus another milestone in 
the successful march Niagara power in making Boffalo and 
her industries captive to its benefits has been passed. The 
Buffalo General Electric Company has Daniel O’Day for 
ident; George Urban, jun., as first vice-president; D. T. 
ash is secretary; C. R. Huntley, general manager; and 
Henry G. Stott is the company’s engineer. It was under 
Mr. Stott’s supervision that the apparatus in the main 
building was erected, and it was he who designed the build- 
ing and engineered the whole plant, which is so creditable 
to Buffalo enterprise, and ably marks Buffalo's progress in 
the use of the greatest power on earth. | 

The new plant is located on Wilkeson Street. Work on 
the buildings was commenced in March, 1898, and completed 
four months later. The main building is 91 feet x 91 feet 
6 inches at the foundations and sses many novel 
features of construction, everything about it having been 
planned and laid ont to suit the apparatus to be installed, 
instead of the usual plan of designing the building first and 
then adapting the machinery, cables, &c., to the existing 
conditions. Working on these lines Mr. Stott has brought 
to perfection a plant which is a climax in his life’s work in 
this country and abroad. The building is of brick, the main 
generator room ig Жш into two equal parta by a row 
of steel columns. These steel columns serve the double 
purpose of supporting steel beams for the two 10-ton cranes 
and the roof trusses. The steel trusses are also supported by 
the side walle, and resting upon them are | beams, which in 
turn oe aie inverted T irons. On the flanges of the latter 
rest hollow hook tiles, the latter measuring 18 x 15 x 43 inches. 
Upon this, after all joints has been cemented, was poured 
melted asphalt and roof pitch, with a double layer of roofing 
felt, and then more pitch and finally gravel. The result is a very 
fine roof, and the steel, being protected from sudden changes 
of temperature, does not sweat and drip on the machinery 
below. Fire walls are carried 4 feet above the roof, and the 
latter pitched in four directions, the water condnctors being 
carried down inside the building to avoid trouble from 
freezing. The height of the main generator room below 
the trusses is 27 feet, and from the dome of the four large 
skylights 87 feet from the floor. The skylights are 18 feet x 
8 feet, and each is во arranged that any side can be opened 
from the floor of the generator room. One side of the 
generator room has a row of windows protected by iron 
shutters. . The floors of all rooms are brick arches covered 
with concrete and mabbleithic ” finish. 

The transformer room is located in the rear of the main 
building. It has the same general construction as that 
mentioned, its dimensions being 51 feet x 25 feet 6 inches. 
Beneath the floor there is a brick air chamber into which 
motor driven fans deliver air at a pressure of about J oz. to 
cool the step-down transformers. Following the current as 
it comes in from the tile conduits in the manhole, we are led 
into a cellar 7 feet 6 inches high, through which are carried 
the three conductor cables carrying the 11,000-volt three- 

hase current from Niagara Falls. These cables rise to a 
oop panel, which has on it six double-bladed single-throw 
switches. These complete the loop in the two three-phase 
conductor cables, and also allow either circuit to be opened 
at this point in case of a fault in the cable beyond the trans- 
former station, thus affording several advantages over the 
ordinary tape. From this panel the current goes to the time 
limit circuit breakers of the shunted fuse type, which are so 
arranged that in the event of a short circuit in either cable 
—both being in multiple all the time—the reversal of cur- 
rent in the one will cause the circuit breakers to set loose all 
apparatus in the station from the defective cable. Here it 
may be noted that similar arrangements are being installed 
in all the transformer stations of the Cataract Power and 
Conduit Company, so that in the event of trouble on one of 
the two circuits, all stations will automatically disconnect 
themselves from the faulty cable. 


Leaving the circuit breaker panels we come to the trans- 
former panels, four of which are installed to the left of the 
loop panels. Each of these panels contains six ial high 
tension expulsion type fuse blocks and three high tension 
switches, and each panel supplies current to three 250-kw. 
step-down transformers, reducing the three-phase current 
from 11,000 or 22,000 volts to 352 volts, three-phase. 
These transformers are connected in groups of three to one 
panel, and both primary and secondary are wired single- 
phase to the switchboards, the delta connections being made 
on the panels after passing through the fuses, thus in case of 
atransformer giving out, it will have both primary and 
secondary cut-off without disturbing others in the same 


group. | 

Through an opening in the wall, under the floor, are led 
the cables, which run from the low tension bus barg into the 
main building, one group of heavy rubber covered cables 
going to each switch in the main room, the object 
being to sub-divide the power as much as possible, and thus 
reduce the chances of a short circuit, no set of cables carry- 
ing more than 1,200 horse-power. In each of these groups 
of cables are inserted circuit breakers, which may be рч 
automatically or by hand, so that in the event of trouble on 
one group of panels that particular group, amounting to 
1,200 horse-power, may be disconnected from the low tension 
bus bars in the transformer house. 

One of the substantial and serviceable novelties of the 
station is found in the subway that extends around three 
sides of the generator room. "This subway is 6 feet high x 
4 feet 6 inches wide. On the walls are placed iron shelves, 
ү» inch thick x 10 inches wide, supported by angle 
irons built into the wall. From four to seven of theme 
shelves are placed one above the other, thus forming a resting 
place for the numerous lead-covered cables running to motors, 
generators, street circuite, &c. Connecting these subways, 
and running at right angles to them, are rows of tile conduit, 
broken by manholes, from which rise tile connections to the 
various motors, rotaries, generators, &c., all wires being 
under the floor, and each circuit in an individual tile con- 
duit, The iron shelves in the subway have breaks of 12 
inches every 6 feet, and above these breaks a flue tile 
8 x 14 inches rises 4 inches above the cement floor, and 
4 feet 6 inches from the wall, affording means of connecting 
the cables in the subway to the various switch 

The northern half of the generator room will be entirely 
devoted to arc apparatus, and the southerly half to alterna- 
tors, three-wire rotaries and 550-volt rotaries. On the 
north side of this room there is at present installed six 
150-kw. 352-volt three-phase synchronous motors, each of 
which is direct connected to two No. 11 Brush, 125-light 
9°6 am generators, these generators being fitted with the 
new oil-type automatic regulator, and а special iron-clad 
ammeter on the terminal board, making each machine 
entirely self-contained. The motor drives the arc machines 
by means of a very simple yet efficient form of insulating 
flexible coupling, consisting of four arms or spiders on the 
motor shaft and a similar number on the generator, each 
compressing rubber rolls 3} inches in diameter х 4% inches 
long. This forms what has proved to be a most serviceable 
coupling. 

All the switchboards in the generator room are of blue 
Vermont marble. Each panel is 30 x 100 x 2 inches, the 
motor board being at one end of the room, and the generator 
board at the opposite end, each standing out 4 feet 6 inches 
from the walls and directly in front.of the tiles opening into 
the subways. The rows of conduits already mentioned run 
down every alternate aisle. | , 

The synchronous motors are started through reacting coils 
fastened on slate bases, and to the walls directly behind the 
panels connected to them. Three single-pole double-throw 
switches, when down, turn current into the stationary arma- 
tures after passing throngh the reactances, and thus keeping 
down the starting current to 150 per cent. of full load cur- 
rent. The three-phase currents in the stationary armature 
induce secondary currents in the revolving field pole faces, 
and thus develop about one-quarter full load torque, which 
is sufficient to bring the motors up to full synchronous speed 
in about 70 seconds, when the 110-volt exciting current is 
thrown into the fields, and the proper adjustment made with 
the field rheostat for minimum current in the armature, after 
which the single-pole switches are thrown up, one at a time, 
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the motor meanwhile ranning single-phase, thus cutting out 
the reactances entirely. The. fall load effisiency of the 
motor is 94 per cent. In the construction of the plant 
foundations have been put down for 15 sets, each set having 
a capacity of 250 
2,000 - С.Р. ar 
lamps, thus giving 
a total capacity of 
3.750 aro lampe. 
In the meantime, 
however, develop- 
ments on the long 
promis ad rectifier 
are being olosely 
watched, and, if 
successfal, will be 
used in place of 
more  motor-gene- 
rator sets, owing to 
the increased ffi- 
ciency and decreased 
floor space it will 
give. To sum- 
marise resulta 
obtained іп this 
station, it may be 
stated that the 
Buffalo General 
Electric Company 
get motors, genera- 
tors, and switch- 
boards in a space of 
1j equare foot per arc lamp. 

In the southerly half of the generator room are two 
exciter sets, consisting of a 30-H.P. induction motor 
direct connected to a 20-kw. 125-volt generator, each 
of these exciter sets being capable of furnishing the 


= 
| 
| 


425-kw. SyNcHRoNovs Motor DiRECT-CovPLED TO 400-kw. QUARTER-PHASE 
60-CrcLE GENERATOR. 


conneoted to & 400-kw. two-phase 60-cycle generator, both 
motor and generator being of the revolving field type, the 
latter giving off in two independent cironits having a phase 
relationship 90? apart 2,200-volt 62} cycle current. As the 
motora have eight 
poles and the gene- 
rators 20, it is 
evident that in 
synchronising the 
two generators 
there are several 
possible phase rela- 
tionships, all de- 
pending on which 
pole “ locks ” in the 
two motors. The 
phases in thé 
quarter-phase gene- 
rators may be 18? 
apart or any one of 
five or six possible 
combinations. To 
overcome this a 
synchronising volt- 
meter is connected 
between the two 
generators, and 
‚ Ж < when опе is тпа- 

— ning and the second 
one is being brought 
up to speed the 
field is thrown into 
the generator, and whe: the eon voltmeter shows 
z:ro the field of the motor зв closed, thus locking the motor 
at the proper place. | 

The switchboard arrangements for these large motors aré 
identical with those for the 150-kw. motora with the addition 


— 


THE Exciter BETS AND 125-voL T RorARIES WITH TRANSFORMERS FOR 125-VOLT ROTARIES ON THE GALLERY. 


entire exciting current to the synchronous motors. These 
moters. are through compensators fastened to the 
wall behind the switchboard controlling the exciter sets. 
Next to these are the two large motor-generator gets, con- 
aisting of a 425-kw. three-phase synehronous motor direct 


of one double-pole single-throw switch, which controls two 
of the primaries of the -two to one ratio compensator, this 
baing cut out entirely by throwing up the three single-pole 
double-throw switches. 
The switchboard for the 60-»ycle generators consists of 
F 
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two generator panels, two feeder panels, and one total output 
panel with the necessary instruments. In the bus bars of 
each phase are connected two potential regalators of the 
C. В. type, giving а 4 per cent. boost or lower- with one- 
fourth of 1 per cent. 
&teps in order to 
balance up the 
phases if necessary. 
The efficiency of 
the 425-kw. motor 
is 96°5 per cent., 
and of the 400-kw. 
generator 96 per 
cent. with a regula- 
tion of 7 per cent. 
TWO 100-kw. 
125 -volt rotaries 
have been installed 
in order to make a 
start with the new 
three- wire Edison 
system, mainly as 
an experiment in 
order to determine 
whether the regula- 
tion will be good 
enough on the 
power circuits, and 
also for . charging 
up a large battery 
of. storage. celle, 
which it is contem- 
plated to instal in 
the near future. 
These rotaries have 
induction regulators 
in the primaries of the three statio transformers, reducing 
from 352 volts, three-phase, to 80 volta, three-phase, thus 
enabling а boost, or lower, of 10 per cent. to be given. 
Reactances аге also permanently connected in tbe leads of 
each rotary, thus permitting a large variation in the voltage 
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GENERAL VIEW OF THE 250-K W. TRANSFORMER&, 


this line for an increase of four times the present capacity, 
as this is believed to be the probable result, within a year or 
two, of the application of cheap Niagara power in Buffalo. 
These rotaries are started through reactanoes in exaetly the 
ваше manner as 
the synchronous 
motors, a special 
switch being 
mounted on the 
frame, which opens 
the circuit between 
each of the field 
poles, thus breaking 
up the high poten- 
tial induced from 
the armature in 
starting. The 
panels of the 
s witoh boards 
controlling these 
rotaries are 
similar in design, 
so far ав pos- 
sible, in or der 
to simplify opera- 
tion. | 

The wire tower 
is- entirely  fire- 
proof in construc- 
tion, and contains 
only  lead-covered 
cables on ш 
tors, se 4 
inches, Pand the 
lightning arresters 
| | mounted оп an 
iron framework away from the cables. 

At one side of the transformer room is the repair shop, 
which is about 25 feet x 26 feet in sizs, Opening off from 
it is the locker room for employés' clothes, In the rear and 
opening only on а court is the oil room, which is so con 


View oF 150-K w. SyNcuRoNovs Motors DinEgcT-CovPLED то BrusH ARC MACHINES. 


of each rotary by varying the field excitation, and thus the 
phase relationship of current and E.M.F. 

There are two 200-kw. 550-volt rotaries which supply 
power to a very healthy basiness in 550-volt motors running 
elevators, machine shops, &c. Provision has been made in 


structed with fire walls that, in the event of fire, nothing 
would burn exoept the oil, the walls being of brick would 
simply form а chimney and prevent any possibility of the 
fire spreading. | ; 
The transformers and switchboards in the transformer 
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house are the property of the Cataract Power and Condnit 
Company, the distributing agents of Niagara power in 
Buffalo. This company has also a separate group of trans- 
formers, reducing the Niagara current to 2,200 volts, three- 
phase, for distributing to large power consumers, among 
whom will be the Urban Flour Mills, which will use about 
500 H.P. | 
formers, switch- 
generators, &c., 
were furnished by 
the General Elec- 
tric Company. of 
Schenectad y. There 
is & total of 5,600 
H.P. in transfor- 
mers, 3,300 H.P. 
in motors and 
rotarics, and 2,160 
H.P. in generators, 
together. with the 


necessary switch- 
boards and regu- 
lating apparatus, 


all forming a very 
handsome order of 
over 11,000 H.P. 
in complete equip- 


ment. 

As stated, all He 
apparatus in e 
main building was 
erected and installed 
under the personal 
supervision of Mr. | 
Н. G. Stott, the | 
engineer of the Buffalo General Electric Company, while 
the switchboard belonging to the Cataract Power and Con- 
duit Company were erected and wired by Mr. I. В. Edmande, 
of the General Electric Company. 

The Parao General с ораш n the only com- 

in Baffalo supplying electricity for lighting purposes, 
and the rfection whioh apparently has now been obtained 
in their facilities is 
the result of having 
men of force and 


company was 
formed in the sum- 
mer of 1893 by tbe 
consolidation of 
three companies, 
viz, the Brush 
Electric Light 
Company, the 
Thomson - Houston 
Electric Company. 
and the United 
States Electric 
Light Company. 
At that time the 
Brush Company was 
operating two 
| one on Elk 
for city light- 
i and one on 
keson and 
Seventh Street for 
incandescent (alter- 
nating) and com- 
mereial aro light- 
ing. The total ont- | 
put of this company st the time of the consolidation was 
about 1,000 H.P. The Thomson-Houston Company 
oné plant on Court Street, near Pearl, and had a total output 
of city and commercial Jighting, including а small 500-volt 
power service, of about 600 H.P. The United States Com- 
pany bad a plant in the northern part of the City, in tke 
lack Rock district, with a total output of about 300 H.P., 


ing 
Wil 


WILLIAMSON & JoskePH's NEW FAcTORY.—ViEW OF FouNDRY. 


WILLIAMSON & JosEPH’s NEW FacroRy.—Vikw OF FITTING SHOP. 


chiefly city lighting. A yearafter the consolidation of these 
companies, the Elk Street and the Court Street stations were 
the only plants ranning in the city, the business having been 
consolidated into these two stations with the usual good 
effecta following concentration, viz., reduction of operating 
expenses and increased efficiency. | 

Within about a year of the consolidation the company 
| suffered the com- 
plete loss by fire of 
all: its electrical 
apparatas in both 
stations. However, 
the men interested 
were undaunted, 
and it is highly 
probable that the 
electrical fraternity 
will remember that 
the ashes of the 
fire were not cold 
before new machines 
were running in 
place of the old, 
the interruption, in 
either case, being 
not more than 36 
hours. Special 
trains of apparatus 
were dispatched 
from all of the fac- 
tories of the General 
Electric Company 
and Brush Com- 
pany, then in Cleve- 
lan 


By the summer 
of 1895 the busi- 
ness of both city and commercial lighting had increased so 
steadily that numerous additions were made to both plante, 
including the taking out of small units and replacing with 
large. After numerous annexes had been bauilt, or until 
there positively was no farther room for expansion, the 
directors of the company had to face the problem of a new 
station on a new site, and with it the question of consoli- 
dating the two sta- 
tions. This was in 
1896. At this 
jancture still 
another problem 
presented itself for 
Bolntion, and this 
was the power de- 
velopment of the 
"Niagara Falls 
Power Company at 
Niagara Falls, and 
the probable effect, 
efficiency, and suc- 
cess of the trans- 
mission of this 
Niagara power to 
Buffalo. The ques- 
tion was, should 
the new station b: 
operated by steam, 
or by electricity 
transmitted from 


the Falls? After 
mature deliberation, 


the latter form of 
energy was decided 
on a8 being. best 
‘suited to all the 
‘requirements of the 
situation. The site selected for the new station was beside 
the old Wilkeson Street plant. This was owing to the fact that 
the company already owned this property, upon which stood old 
buildings. The lot hasa frontage of 94 feet on Seventh Street 
and runs back to Staat, Street 220 feet, so that, with the old 
buildings covering an area of over 9,000 equare feet, there was 
no danger of being crowded out. Here, side by side, stand the 
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two stations, the one being the firat alternating current 
atation in the United States, the other the perfect modern 
development of a progressive company. | 

It may be added 
that the reason for 
the adoption of tbe 
852 volts standard 
Becondary presenre, 
at which current is 
received. from the 
Cataract Power and 
Conduit Company, 
was that this pree- 
sure is suitable for 
use in 550 - volt 
rotary converters 
without further 
transformation, and 
at the same time is 
a safe pressure and 
one easily handled 
with revolving field 
type motors in 
which all the small 
direct current is 

ied in the re- 
volving part. 

The wire tower 
of the old station 
was in use np to 
about six years 
ago. As compared 
with the new . 
wire tower it is typical of the progress made in that 
period. 


MESSRS. WILLIAMSON & JOSEPHS NEW 
WORKS. 


Or the various branches of the electrical indnstry we sup- 

there is none more important then that which is 
0 to the making of switches, switchboards, and all 
the paraphernalia 
necessa: y in the dis- 
tribution of elec- 
tricity. The switch 
gear is the one 
portion of an elec- 
tric supply system 
on which one can 
nearly always de- 
pend in case of 
emergency. It is 
designed to regu- 
late and occasion- 
ally check the 
vagaries of the 
more wayward por- 
tiong of an electric 
lighting plant. 
There are fewer 
opportunities, in 
switchboard . work 
for brilliant 
achievements than, 
say, dynamo. build- 
ing, always except- 
ing minimum cut- 
outs, which are pro- 
bably most success- 
ful when they don’t 
act. The switching 
arrangements of public supply works have undergone many 
modifications darıng the past few years. Ten years ago 
most engineers believed in small units and large switch- 
boards, nowadays there is lees desire for ornamentation and 
a greater craving for simplicity. It is not only in large central 
station work that switchboard manufacturers spend their 
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energy, for perhaps the making of consumers switching 
devices is more important from a trading poin’ of view. 
If there are 1, O00 electricity consumers in а town, and feach 
Ё@ | consumer requires 
10 8witches—we do 
not propose to carry 
the calculation any 
further, but it will 
bs obvious that 
there must be а very 
significant business 
done in that 
direction. Quite 
recently we have 
had ап opportunity 
of inspecting а fac- 
tory that may be 
Baid to be devoted 
exclusively to the 
manufacture of 
&witchboards, 
switches, lamp- 
holders, fuseboards, 
&o., and on no ooca- 
sion have we seen 
better exemplified 
the merits of organ- 
isation and good 
management. 
Messrs. Williamson 
and Joseph's new 
works at Canon- 
| bury, to which we 
are alluding, have been arranged not only with a view to 
facilitate the speedy output of apparatus, but the various 
operations dovetail together in a manner that suggests 
extreme economy in manufacture. | 
Some time ago the firm occupied considerable premises at 
Horsleydown, but the London Couuty Council, in the exer- 
cise of its omnivorous desires for improvements, felt com- 
pelled to acquire the works. They did so, but it necessitated 
the services of an arbitrator to define the terms on which 
possession could be obtained, and eventually Messrs. William- 
son & Joseph moved to the north side of the Thames. 
The buildings at Canonbury have been laid out in a man- 
ner eminently suit- 
able for, manufac- 
turing. The offices 
and showrooms are 
detached from the 
factory, though not 
sufficiently to pre- 
vent easy commu- 
nication between 
them. Between the 
offices and the work- 
shops isthe foundry, 
where most of the 
brass founding 
necessary in the 
making of switches, 
&c.,iscarriedon. On 
the ground floor are 
a number of machine 
tools that are mainly 
oogupied in tarn- 
ing screws, shamfer 
head, terminals, 
&.: at the further 
end is the smithy, 
while the remainder 
of this floor is de- 
voted to stores. The 
firat floor is entirely 
| utilised as a fitting 
shop, and one of the photographs will give an idea of the пр 
ance of this department. Above are the cabinet making and the 
lacquering rooms, an interesting view of the former being shown. 
The output of the cabinet-making department is considerable, 
and lies mainly in the supply of cases for fuseboards and the 
smaller typeof switchboards, as well as frames for larger boards. 
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With the exception of polishing the marble and slate slabs, 
it may be said Шаба switchboard is made from beginning to 
end on the premises. After cutting down a slab to the 
desired size, the next operation would be drilling the 1equi- 
site number of holes; for this purpose а somewhat novel 
form of drill is used, which is driven by a belt from one of 
the overhead shafts. The slab would then be ready for the 
fitter, who would fit on the necessary parts. While looking 
round the factory we noticed the construction of special 
battery switches, these are operated by means of two hand 
wheels, a smaller one rotating inside the circumference 
of the other, the larger one controlling the discharge, while 
the smaller one controls the charging and aleo moves back the 
discharge switch. There are some excellent types of milling 
machines employed in the shops, one being a profile machine, 
the pol жеш cut being controlled by one hand and thespeed with 
the other. While some machines were employed in stamping 
out various sizes of metal pieces, others were snpaged in 
cutting and shaping copper and brass. Prentice cut-oute, 
the English patents for which are owned by Messrs. William- 
son & Joseph, were being made in considerable numbers, and 
some fairly large lighting switchboards were under process 
of construction. Although the greater pum of the 
work being carried out was electrical, а g many speed 
indicators were being manufactured, the only portion of these 
not made on the premises being the dials. | 
Many of the various switches and cut-outs made by this 
firm have been already. described in these columns. It is, 
however, а matter of considerable interest to know that 
organisation in manufacture and the selection of proper 
machine tools enables the firm to turn out small switches 
and lampholders that are cheap and, at the same time, well 
made. We believe Messrs. Williamson & Joseph were 
among the first makers of porcelain switches in this country, 
and though public taste now rans in the direction of metal 
switches, porcelain has not been altogether abandoned. 
Although the machine tools at present in use are of quite 
modern type, steps are being taken to introduce a number of 
lathes that will be entirely automatic in their action. These 
will be mainly devoted to screw making and kindred work. 
The factory is driven by gas engines of the Stockport type, 
and very shortly it will be lighted throughout by electricity. 


ELECTRIC LIGHTING NOTES. 
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(Continued from page 87.) 


| POOR о District Council has asked. the engineer 
to to “ bility of uti the two small engi 
ЗА as es үсе ght“ utilising the two engines 


Shoreditch.—The Lighting Committee announced to the 
Vestry on Tuesday having considered a "р from Mr. Newton 
Russell, chief engineer, upon the large demand for current during the 
past quarter and preceding periods of similar duration. The report 
showed that during the quarter ended September 29th, 1897, the 
number of units sold amounted to 57,452; in December, 1897, to 
127,266 units; in March, 1898, to 196,214 units; in June to 182,584 
units; in September to 203,892 units; and in December, 1898, to 
313,558 units. The committee expressed the opinion that from these 
figures 16 would be seen that the capital expenditure for the new 
generating station now under consideration was fully justifled. On 
thejmotion of Mr. Н. Ж. Kershaw the was received without 
ару discussion. The committee further reported that new cables to 
the value of £2,750 were required for connecting the transformers 
now being ordered according to the list of tenders published in 


another part of thisissue. On tho recommendation of the committee 
the V sanctioned the diture and the placing of the order 
with the ish Insulated Wire Company at their original contract 


price. T'he committee announced that & sub-committee had been 

ted for the purpose of considering and reporting upon sites 

for the new generating station. In this connec- 

tion a letter was from the Ironmongers' T declining to 

dispose of the site of the almshouses in Kingsland for this pur- 

pose. The Vestry Bas ripe the action of the Lighting Oommittee in 
instructing Mr. В to select and appoint a shift electrician. 


South Africa.—Electric lighting is making progress in 
the smaller towns of South Africa as well as in the larger ones. At 
Uitenhage the Town Council are taking steps towards its introduc- 
tion. It is suggested that motive power may be derived from the 
water works. There is apparently a gravitation supply of water 
with a sufficient head to give sufücient power for a nucleus of the 
electric lighting scheme, if not to nee the whole town. Sir J. 
Sivewright, the ex-Commissioner of Public Works to Cape Colony, has 
s reden to nominate an engineer to prepare plans and 


Southwark.—Last week the Electric Lighting Com- 
mittee reported to the St. George-the-Martyr Vestry that they had 
considered the two letters from the Board of Trade, enclosing copies 
of letters from the County of London and Brush Provincial Electric 
Lighting Company, Limited, asking permission to change the system 
of the supply of electrical energy. e company desired to change 
the system laid down to two-phase alternating currents, which 
request the committee did not, however, deem it advisable to 
accede to. As the Board of Trade desired an immediate ly, the 
vestry clerk wrote to the Board stating that this authority did not 
agree with the company's proposal,and this action was last week 
approved by the Vestry. The same committee also presented a 
report on ‘Generating Stations and Supply of Electrical Energy." 
They recommended that this Vestry support the views of the Ham- 
mersmith Vestry with regard to certain suggestions contained in the 
report of the Joint Committee of both Houses of Parliament. 


St. Pancras.— The Electricity Committee reported to the 
Vestry on Wednerday that the prevailing wet weather was delaying 
the work of completing the extensions at the Regent's Park station.. 
It was expected that the arc lighting of Prince of Wales Road and 
Malden Road would be completed by the contractors in seven weeks, 
and the extension of the mains by the Vestry in the Highgate dis- 
trict would be finished in about the same time. 


Stirling.—The tenders for electrical plant are in the 
hands of Prof. Kennedy for adjudication. 


Taunton.—The Council is joining with other authorities 
in resisting Mr. Martin Rucker’s claims for infringement. The 
Electric Light Committee has reported that the undertaking is 
making progress, the increase of the output being about 50 per cent. 
on ordinary days, and 100 per cent. on Sundays. 


Tonbridge.—A deputation from the Ratepayers’ Associa- 
tion went over to Dover week to inspect the electric lighting and 
tramway undertakings there. The same night the deputation 1 
to а meeting of the Association at Tonbridge. A provisional electric 
lighting order has been already obtained. 


Towyn.—At a special meeting of the Towyn (Merioneth) 
Council, Colonel Ruck further explained the scheme for lighting 
Towyn and Aberdovey with electricity, and & committee has been 
appointed to consider the whole matter, and confer with other inte- 
rested parties. 

Uckfield.— Messrs. Verrall & Borlase have again written 
to the Council re application for a provisional electric lighting order. 
Referred to a committee. 


Walton.—The District Council will not approve of the 
proposed Walton and Weybridge provisional order. 


: Weston-super-Mare.—The District Council notifies in 
the London Gazette that it intends to transfer its 1891 provisional 
order to the Weston-super-Mare and District Electric Supply Com- 
pany, Limited. | | 

Whitby.—Notification having been received that the 
Board of Trade will reroke the 1891 provisional order if no steps are 
taken to carry out the powers within 12 months, the District Council 
has appointed а committee to consider whether the order shall be 
sold to а company or carried out municipally. 


Wigan.—The Electric Lighting Committee’s deputation 


which has visited Leeds, Bradford and Wakefield, to inspect the 
electric lighting and tramway systems of those towns has issued a 


. report upon what it saw. 


ELEOTRIO TRAOTION AND MOTIVE 
| POWER NOTES. 


› 


Birmingham.—Judging from an article in the Birming- 
ham Argus there is a growing feeling in favour of the municipalisa- 
tion of the tramways. It seems that this would be the easiest way 
of putting an end to the discreditable tramway deadlock here. 


Charing Cross and Hampstead Underground.— 
Power is sought by the Charing Cross, Euston, and Hampstead 
Railway Company to extend its authorised system to а point near 
the Highgate Road Station of the Midland Railway, and to purchase 
or take on lease a portion of the Baker Street and Waterloo Oom- 
pany’s line, ss may be agreed upon. New share capital sought to be 
raised is £360,000, with power to borrow on debentures a further 
£120,000. 


Dudley.—The British Electric Traction Com ny are 
now making good progress with the reconstruction of the Dudley 
tramways. 


Halifax.—A trial trip was made on 16th inst. on the 
electric tram extension to Salterhebble. The mayor, the chairman 
of the Tramways Committee (Alderman M. Booth), Mr. Spencer 
(tramway manager), Mr. Street (electrical engineer), and a number 
of aldermen and councillors were among the party. A 15 minutes 
service is proposed. The Board of Trade inspection is to take place 
this week. 


94 THE ELECTBICAL REVIEW. 


[Vol. 44. No.1,104 JamuaRY 20, 1899. 


Hurstpierpoint (Sussex).—At a meeting of the Parish 
Council on Friday, a letter was read from a firm of engineers, stating 
that they would be willing to provide an electric tramway and 
electric lighting for Hurst and district, to meet the wants of the 
locality. The Council will not oppose them. 


Liverpool.—On Monday the electric tramway system was 
further extended by the opening of Princes Park route. About a 
dozen new American cars were put on the service. 


London United Trams.— Che London United Tramways 
Oompany have deposited a Bill under which the powers granted to 
the company last session to work its tramways in Surrey by 
mechanical power are sought to be extended over the whole of their 
existing or authorised system, including the tramways of the company 
in the Oounty of London. 

The success of the company’s all-night service of cars between 
Hammersmith and Kew, and Uxbridge Road and Acton, seems to be 
exceeding the expectations of Mr. J. Olifton Robinson and his 
co-directors. In a recent interview with a West London prees 
representative, Mr. Robinson said that hundreds of men are already 
аро preparing the route for electric traction, the scheme for 
which is quite matured. When electric traction is in full swing the 
company expects, of course, to run its all-night service at a much 
cheaper rate, as well as more frequently. 


Manchester.—A Failsworth electrical engineer advises 
the City Council to avoid both the condait and overhead wire methods 
within the city by using the overhead system for all routes outside 

city, and having accumulator bogies coupled to the 
t where the overhead wire terminates for the service 
in the centre of the city. These bogies would automatically dis- 
connect the overhead current, and themselves make connection with 
the tram motors. 


Morecambe.—Some gentlemen are prospecting and sur- 
veying for a proposes new electric tramwa ween Morecambe and 
Blackpool. the scheme goes forward, it will develop a portion of 
North Lancashire known as the Fylde, which has been a quiet agri- 
cultural nook for many years. 


Moss Side.—The Manchester Carriage and Tramways 
Company has just completed the extension of tramlines in this 
district, all the rails bonded for electric traction. A Local 
Government Board inspection will take place shortly. 


Redditch.—The District Council has received a letter 
from the Light Railways Commissioners saying that they propose to 
submit an order to the Board of Trade authorising the construction 
of the Redditch and District Electric Traction pany's scheme, 
subject to the widening of certain streets. 


Southampton.—At last week's Town Council meeting, 
the Tramways Committee reported that on September 23rd, they 
recommended the Council to adopt electric traction for the tram- 
ways, and the overhead trolley system in theborougb. At а meeting 
of the Council held on October 13th the recommendations were 
unanimously adopted, but on October 26th, the Council resolved to 
incur no expense on electric traction in any form, until a complete 
scheme was submitted to them for approval. Inaccordance with the 


X DORLI- 
ampton. Having come to this conclusion, the committee were now 
ina peg after consultation with their engineers, to present А 
шаре scheme for the ipo ases and working of the tramways in 
the ugh by tbis system. the first place it would be necessary 
in order to give а quick and satisfactory service, to double the 
existing line wherever Ne The proposed double lines were 
shown upon the plan which was presented to the Corporation by the 
committee in their report on October 13th. The reports of Mesers. 
Kincaid, Waller & Manville to the committee on the subject were 

resented, and the committee summarised their recommendations as 

ollows:—' 1. Electric traction by the overhead trolley system, as 
already adopted by the Council. 2. Double alllines where possible. 
3. Punctual service of cars on each route at intervals of flve minutes, 
and from the Junction to Floating Bridge at intervals of 24 minutes. 
4. Retention of outside seat cars throughout the system. 6. Pro- 
vision of additional headway through the Bargate by lowering the 
roadway to give an effective height of 15 feet 6 inches. 6 Protect- 
ing trolley wire under the Bargate. 7. Provision and equipment of 
overhead wires and trolleys, and electric equipment throughout the 
entire system. 8. Provision of stock of 20 motor cars, with running 
sheds. 9. The estimated cost of the above, complete (exclusive of 
lowering road under Bargate) £63,297. Since the above report has 
been „ We have obtained an estimate from the borough 
engineer for lowering the road under the Bargate, and its approaches 
on either side, which amounts to £425, making the total estimate to 
£63,722. The Committee desire to emphasise the fact that included 
in the above estimate is the cost of providing an equipment of three 
additional miles of tramway line, and also six miles of new tram road- 
way, which, apart from tramway purposes, will be of material advan- 
tage for general vehicular traffic; and the committee suggest that, 
bearing this in mind, conference should be held with the Works 
Committee. The committee propose (subject to the sanction of the 
Council) to forthwith advertise for tenders as soon as the necessary 
plans and specifications have been prepared for carrying out the 


- various causes. The writer says that 


works detailed in this report, and for the necessary rolling stock, and 

propose to commence at once the section from the Junction to Bhirley, 

with the view of the same beiag opened for traffic at an early date. 

2 & lengthy discussion the various recommendations were 
opted. 


Strand to Wood Green Railway.—The proposal of 
the Great Northern and Strand Railway Company is to construct an 
electrical railway in two tunnels from the Great Northern Company's 
Wood Green station vid Islington to the same company's King's 
Oross station, and from thence, vió Southampton Row and High 
Holborn, to a point in the Strand near the Law Courts. The share 
apita е at £2,400,000, with power to raise £800,000 of deben- 

re stock. 


Turnstall.— The Urban Council has, after conferring 
with the representatives of the British Electric Traction Company, 
agreed to the extension of the time for opening the tramways for a 
further six months, on certain conditions. 


Walsall.—The Town Council on Monday decided to 
oppose the Bill by which it is proposed to confer further powers 
upon the South Staffordshire Trim зуп Company, with respect to 
бе leasing and working of tramways by the British Electric Traction 

ompany. 


Warwickshire. — The Nuneaton and Chilvers Coton 
District Council approves the ере overhead wire electric tram- 
ways in North-East Warwickshire. Mr. Wiseman, of Birmingham, is 
engineer to the promoters. The scheme provides for communication 
with Nuneaton, Obilvers Coton, Attleborough, Stockingford, Ansley, 
Hartehill, and Whittleford ; and the lines will pase through a district 
which abounds in coal, clay, stone, and manufactories. 


Waterloo to Baker Street Electric Underground 
Railway.—The promoters of the electric railway undertaking from 
Waterloo to Baker Street have submitted plans to the Vestry of 
Bt. Martin's-in-the-Fields, which propose the construction of a sub- 
way for passengers from the north-east corner of Spring Gardens and 
Charing Cross to a рове opposite the Grand Hotel, and thence to the 
south-east corner of Trafalgar Square, to communicate with a railway 
station to be constructed at Charing Oross. The Vestry have inti- 
mated their intention of lodging а petition against the Bill in order 
to secure a locus standi. 


TELEGRAPH AND TELEPHONE NOTES. 


Cubs by an alternative route, but no tariff having been established, 
he was informed that the m e could not be sent. He concludes 
by suggesting that "in view 
cables round the world, when there 
рое with Mul ep charges this state of things should b» remedied ; 

not, we d that in the case interruption to the 
Mediterranean cab‘es we shall not be able to ph to India or 
Egypt via the North Atlantic cables and the Pacific because no rates 
have been published.” 


Telegraph in Central Afcica.—A daily 


from B says that M. Mohun, who left Antwerp 
charge of an expedition to connect Lake Tanganyika and Nyangwe 


Telegraphic Interruptions and Repairs:— 
Down. 


Оллі. Repaired. 
Amason Company's cable— j 
Oable beyond Gurupa ... June llth, 1898 ... р 
Para-Maranham .. .. Nov. 14th, 1898 ... өз 
LANDLINES. 
Majunga-Tananarive .. Jan. 14th, 1899 
Communication with Jacmel 
(Haiti) à . .. Jan. 11th, 1899 Jan. 16th, 1899. 


The Telephone Purchase.—The Council of the London 
Chamber of Commerce has passed a resolution affirming that, instead 
of the present Post Office and company dual control of the telephone 
service, the Government should acquire the undertaking. 

The Glasgow Chamber of Commerce is advising the Corporation 
that it is not expedient to put down a separate telephone system for 
Glasgow. The Ohamber recommends Government purchase and con- 
trol of the entire service. 


Turkish Telegraphs.—British mercantile houses at Con- 
stantinople s considerable inconvenience on 4th inst. at the 
hands of the Turkish Telegraph Administration, who would not 
deliver telegrams because the addresses were not registered, and 
demanded a registration fee of 100 francs. Reuter's correspondent 
writes home in very strong terms about this sudden freak, which is 
еса of many recent obstacles placed in the way of foreign 
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CONTRACTS OPEN AND OLOSED. 


OPEN. 


Barrow-in-Furness,.—January 20th. The Corporation 
is inviting tenders for the wiring of the free library, Cornwallis 
Street. Plan of buildin g at the office of the Borough Electrical 
Bogineer, Town Hall, and specification from the Town Olerk, Town 
Hall, on payment of £1 1s., returnable as usual. 


Belfast еш 2nd. Tenders are wanted for cast- 
iron pi De рро заны covers, earthenware conduits, cables, and 
boilers. Bes. Official Notices ” January 13th. 


25th. Tenders are being invited 
antil 25th inst. by Oompagnie Générale de Traction, of 6, 
Rae de Meridien, Brussels, for the supply of 10 tons of galvanised 
iron wire and 9,000 porcelain insulators. Tenders to be sent to above 
from whence particulars may be obtained for 1 franc. 


Brad ford.— February Ist. Tenders are wanted for an 
installation for electric lighting at the Hammerton Street destructor 
for the Corporation. Specification may be obtained at the Elec- 
tricity Department, Town Hall, Bradford. 


Buxton.— February 6th. The District Council wants 
tenders for feeders, mains, and arc light leads. See “Official 
Notices” this week for particulars. 


Christiania.—February 26th. The Secretary of Ene 
for Foreign Affairs has received a despatch from Her Maj 
Consul-General at Christiania, stating that tenders are invited by 
Norwegian State Telegraph Administration for the delivery of boat 
140,400 ph and telephone insulators. Tenders must 
be received at Christiania by 12 o'clock noon on February 26th, 1899. 
A copy of the specification, conditions, &c., may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day, between the bours of 11 a.m. and 5 p.m. 


Ealing.—January 30th. Tenders are invited by the 
Ocuncil for two 500-H.P. steam alternators and one 150-Н.Р. steam 
dynamo alternator. See our Official Notices January 13th. 


Glasgow. — January 21st. The Corporation invites 
tenders for generating a eee one or other of their new electricity 


works :—Two engines each of 200, and two of 400; three of 1,100, 


and woe 2,200 indicated horse-power, with dynamos and condensing 
plant. cations, forms of tenders, &c., from Mr. Ohamen, 
TA engineer. See our Official Notices " December 16th, 


Govan. — January 28rd. The Commissioners want 
tenders for the supply of water-tube boilers, feed heater, engines, 
dynamos, equalising transformers, boosters and motor pump, cables, 
accumulators, arc lamps and standards. Specifications from Mr. W. 
Arnot, 57, West Regent Street, Glasgow. our “ Official Notices ” 
January 6th. 

Halifax.—January 24th. Tenders are wanted for the 
supply of one 600-kw. steam alternator for the Corporation. See 
our * Official Notices " January 13th. | 


Leeds.—The City Buildings Committee has resolved to 
тш кайы UT ашан те тото Наш CIR у таа 


London.—January 25th. The Lar som Asylums 


V and connections, 
моу, аара, нош ир ing and itin for the electric 
lighting of the N ore N. See our 


* Official Notices " pies 13 
London,—January 31st. The L.C. C. is inviting шег 


for four continuous current d os, one motor generator, t 
switchboards and switches, &., Victoria Embank. 
ment installation. See “ Official Notices" ber 30th, 1898. 


Lowestoft,— Februa pe The Corporation wanta 

tenders for the supply о of bo steam dynamos and motor boosters, 

storage batteries, switch travelling crane, mains, arc lamps and 

pur V Consulting e А 
. W. С. C. Hawtayne. See our Official Notices January 


Stirling.—Jan 


80th. The Bargh Commissioners 
want tenders for 


light mains. See our “Official Notices” 
January 13th. 


Sunderland.—January 27th. The Co 
tenders for roadwork, with stoneware casin 
laying electric light cables. See our Official tices” January 18th. 


EAM February 7th. The Boerd of Works 

wante tenders for cables, arc lampe, steam dynamo, batteries, boilers, 

siet other machinery коч арган for electricity works. See our 
“ Official Notices this à 


ion wants 
plying and 


CLOSED. 


London.— The St. Pancras Vestry ии ted the esti- 
mate of the Brockie-Pell Arc Lamp Compan for the supply 
of about 50 arc lamps at £8 158. each to tia lightiue of Gower Street 
and other roads. 


London.—The Shoreditch Vestry on Tuesday considered 


the following tenders for the supply of additional transformers, 
being for three of 66-kw., and three of 33-kw., together with switch 
Trans- 66-kw. 88-kw. Long-range 
formers. armature. armature, switch. 
Electric Construction Company 44, 497 £270 £185 £65 
T. Parker & Co. 4,914 250 180 50 
Brush Electrical Engineering 
5,888 420 230 79 


Com 
Mather & & Platt (exclusive ot 
switch gear, value £1,000) .. 8,870 210 185 — 
On the advice of the chief engineer the Lighting Committee re- 
commended, and the Vestry decided to accept the tender of the 
Electric Construction Oompany. 


Morecambe.—At the meeting of the District Council 
on January 9th, contracts were let for electric plant to Mesars. 
Thomas Parker, Limited, for £1,955, and to Messrs, C. A. Parsons 
and Co., for £2 525. 


FORTHCOMING EVENTS. 


Friday, January 20th.—At 6.30 p.m. Institute of Marine Engineers. 
Tenth annual conversazione at the Town Hall, Stratford. 

Tuesday, January 24th.— Northern sin of Electrical Ep 
Manchester. Paper by Mr. Parshal on “ Electric 

оп.” 

Wednesday, January 25th.—At 7.30 p.m. Institution of Electrical 
Engineers. Students’ meeting. Discussion on “Systems 
of Electric Traction.” 

Thursday, Jan 26th.—At 8. O p.m. The Institution of Electrical 
Eng Rules for the Regulation of the Wiring 

of Premi:es for Connection to Public Supply Mains,” 

E Pigg, associate ; “ The Regulation of, g Rules," 

H. Wordingham, member; “The Institution 
Wiring Rules," by R. B. Crompton, past-president. 
Friday, January 27th.—At 5 pm. Physical Society. Agenda: “Оп 
the Equivalent Resistance and Inductance of a Wire to 
an Oscillatory Discharge * by Edwin H. Barton, D 80., 
F.R.B.E.; Exhibition" o gi (a) A De hlegmator, (è) A 
Temperature Tell-Tale, App ; “On the 
аш ае жоны lution,” by T. Н. 


At 5 мушо А of Junior Engineers. Lecture on 
= of Elasticity,” by Prof. J. A. Ewing, 


Baturday, J eli 98th —At 7 p.m. Institution of Junior Engi- 
neers. Annual dinner, Westminster Palace Hotel. 

Institution of Electrical Engineers. Students visit to the 

works of the Electric Welding Oompany, Hindoa Street, 

Pimlico, 8.W., on Saterday January 28th. Students’ 

Secretary, Mr. M. Solomon, 22, Linden Gardens, Bays- 

water, W. Party limited to 90. Meet at the Institu- 

tion, $8, Victoria Street, at 10.15 


NOTES. 


6——— 


The Institution of Eleetrical Engineers.—The follow- 
ing is the official list of premiums awarded and presented at 
the meeting of this Institution on Thursday, 12th inst., for 
papers read during the session 1897-98 :— 


The "Institution Premium " to Horace F. Polio a for 
рез paper on “ Earth Returns for Electric Tram Mig 50 

е“ Paris Electrical Exhibition Premium " bert Hammond, 

M. . E. E., for his paper on * The Oost of Generation and Distribution 


of 
The “ Fahie Premium” was not awarded, because no telegraphic or 
пош pers had been read during the session. 

ih remium " to Leonard Andrews, M.I.E.E., ст де дайы 
“ The Pre Prevention of Interru to Electricity Supply. 

Premium for “ Original unications ” to Mr. H. N. Allen for 
his paper on “ Sparkless Reversal in Dynamor,” 

" Btudent's Premiums” were awarded to Mr. J. M. Donaldacn for 
his paper “ Notes on the Dover Electric Tramways;" Mr. Maurice 
Solomon for his paper on Herts Waves and Wireless Telegraphy ;" 
and Mr. E. E. Tasker for his paper on Alternate Current Motors." 

Salomons Scholarships were awarded to Mr. Tom Rolls Benfree, 


аа в College, London, and Mr. Н. J. Tomlinson, University College, 
on. 


The Krieger Electric Cab.—The Daily News refers 
toa Press inspection, on 12th inst., of a new electric cab at 
the premises of the Motor Car Company in Long Acre. 
Many statementa were made to the reporters as to the 
remarkable performances, &c., of the newly introduced 
vehicle, and it was said that a company is being formed to 
manufacture the cabs in England. 
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The Electric Lighting of the City of London.—Those 
who have noted recently the frequent and prolonged inter- 
A an in the street lighting of the City will find that the 
failures work out even worse than might have been supposed. 
In his recent report, an abstract of which appears in the 
Times, Mr. A. A. Voysey, the electrical engineer to the Cor- 
poration, gives some figures relating to the subject. The 
total number of arcs in the main streets is 493. The total 
number of lamp failures in the year had been 1,466. The 
average time of extinction per lamp was 236 minutes. 
Ninety-eight lamps were late in starting, the average time 
1 seven minutes. A sum of £352 had been paid in 
ties by the Electric Lighting Company for failures and 
teness in starting. The arrangements for testing the 
supply of electricity to the public lamps had not yet been 
made. The company who were responsible for the provision 
of instruments at their own expense were now in communica- 
tion with the Board of Trade as to their requirements, the 
instrumenta being subject to the Board's approval. There 
was no reason why the provision of the necessary instruments 
should be much longer delayed. It was an exceedingly 
important matter, because, without proper arrangementa for 
testing the duration and value of the supply of electricity to 
the public lamps, the means of ascertaining how far the 
public lighting agreements were fulfilled were quite insuffi- 
cient. The private electric supply amounted to an equi- 
valent of nearly 300,000 lamps of 8-candle-power. Seventy- 
eight instruments had been submitted to the engineer for 
testing, the bulk being meters; of these 43 per cent. were 
correct and 57 per cent. were either too slow or too fast. 
The cause of the variations was in the generating machinery. 
The company continued to maintain the utions to pre- 
vent accident or injury to the public by electric shock or gas 
explosion arising out of the electric lighting works in or 
under the streets. 
Last week there was a brief discussion at the Court of 
Common Council on the resolutions passed at the wardmotes 
with reference to the question of competition in electric 
lighting. Mr. Brooke-Hitching objected to the resolutions 
being referred to the Streets Committee, which, he said, had 
too much to do. Не announced his intention to move at an 
early date that all resolutions affecting the electric lighting 
of the City should be referred to а special committee. То 
us it would certainly seem that the present position of elec- 
tric lighting matters in the City demands the attention of a 
special committee. The Court might do worse than appoint 
such a committee straight away. The Streets Committee 
has, we should imagine, plenty to do without also pretending 
to deal properly with the many points that must necessarily 
arise in connection with the widespread dissatisfaction 
recently expressed with the private supply of the City, and 
also in connection with the question of competition, of 
defective street lighting, of the telephone service, &c. 

At the meeting of the Court of Common Council last 
week, a question was raised by Mr. А. С. Morton as to the 
advisability of charging the City of London Electric Light- 
ing Company for the privilege of having their cables laid 
across the City bridges. It seems that free way leaves were 
granted under agreements of 21 years, but the City Press 
says that the Corporation has the power to terminate them 
upon giving three months’ notice. 


Barking Boiler Accident.—1t has been suggested to us by 
an experienced practical steam engineer that some pressure 
gauges are jointed to the union coupling with lead washers. 
These will open out when the coupling nat is screwed up, and 
when pressure comes upon them they are liable to fold back 
and close the orifice to the gauge. There are other mishaps 
liable to occur to gauges, and the moral should be that 
every boiler should have two pages two Rafety valves, and 
two water gauges also. In such cases the chances against all 
being wrong at once and dangerously misleading would be 
very great. | 


—— 


Chatham Dockyard Electrical School.—A new elec- 
trical school is being constructed for the Lords of the 
Admiralty at Chatham Dockyard. There has already existed 
for some years au electrical school for the troops at St. Mary's 
Barracks (a branch of the Royal Engineers’ School of 
Military Engineering), and now the Dockyard and the Chat- 
ham Naval Depot will shortly be equally well provided for. 


Behr’s Lightning Railway.—Mr. F. Behr is still - 
ing on his monorail system, as he calls it. We prefer to 
call it a pentarail system. Mr. F. Behr has been i 
its merits before the Liverpool Chamber of Commerce to the 
extent of promising a reduction to 18 minates for the Man- 
chester and Liverpool journey. He estimates the line to 
cost in all only £1,400,000, and he estimates traffic to pay 
10 per cent. on ordinary shares and 4 and 5 per cent. 
respectively on half a million each of debentures and preference 
shares, Minimum speeds of 90 miles per hour are атт 
flang about, and 150 miles an hour is to be easily ве ; 
of course by electrical means. We think Mr. Behr is well 
advised to consider electricity as the best form of traction 
for any new tramway, but we observe that he says nothing about 
curves. Does Mr. Bebr intend to have his line absolutely 
straight, or does he intend at every section to graduate the 
sped to the curvature, and the inclination of the cars and 

e rails at a proper angle from the vertical? Unless he 
сап promise to fill one of these conditions, we fear he will 
still find himself face to face with passengers hanging like 
go many wet towels over their seats. It would be impossible 
to sit tight with high speeds and curves. He may fit his 
cars with lateral pressure guide wheels, but he cannot 
similarly control his passengers. There is a curve on the 
Midland Railway a little south of Bedford Station, which even 
at a moderate speed will throw a passenger off a seat end unless 
he is expecting the shock. Yet on a railway some api 
at superelevation of outer rail is usually made. How is Mr. 
Behr going to cope with the equivalent necessity at much 
higher speeds? We want a satisfactory answer to this 
hitherto blinked question. 


The Daimler Motor Company.—The second annual 
meeting of the Daimler Motor Company was a stormy affair. 
With less than £2,500 in hand, there are orders to come 
forward for £50,000 of business. How can this be done 
with so little capital in hand? There веешв to be а good 
deal of friction between the directors and some of the share- 
holders. The question naturally arises, what was paid for 
the Daimler patents; how much real c is there in the 
company; what did the promoters make out of its flota- 
tion, and what has been spent upon improving and develop- 
ing the patente? The directors themselves claim to huve 
made but insignificant blunders, considering they had in 
band а new industry, but the motor car industry has been put 
back years by uudesirable promotion. 


Tesla had csi: Patents Declared Invalid in Ger- 
many.—The New York Electrical. Engineer says that the 
Reichsgericht of Germany has confirmed the decision of the 
lower courts declaring the Tesla polyphase motor patents 
invalid. The court reviewing the case, holds that the patents 
are void owing to their not having been worked according to 
the requirements of the German patent law. The court goes 
on to say, however, that even if the patent had been sus- 
tained on that ground, it would have been, nevertheless, 
invalidated owing to the fact that the invention was not 
adequately described in the German patent specification, 
whereas the American patent specification is clear. It 18 
understood that the Helios Company, of Cologne, whocontrol 
the Tesla patents in Germany, will no longer contest the 
guits which. it has brought against several parties in 
Germany. 


What was the Cause ?—On 13th inst, at Lambeth, 
an inquiry was opened into the circumstances attending the 
death of Samuel Pagh, 32, an engine driver on the City 
and South London Electric Railway, who was found dead 
on his engine on Tuesday morning. Dr. Edward Morris 
Clapham Road, said that having regard to all the circum 
stances of the case, and every other theory and probable cause 
being negatived, he was of opinion that death was dae i 
shock from an electric current. He added that Dr. Be 
was with him when he made the autopsy. Dr. Bell coincid 
in his view. Mr. Macmillan, who represented the rauwer 
company, said he thought the doctors would take 8 авас. 
view of the case when they heard that what they thong 
had happened could not have happened. The inquiry #88 
&djourned. 
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Lighting System of А Engines ог Turbines and Н.Р. of 
PLACE. Authority. Distribution. Boilers. each unit. 


Type of Generators. 


mame eee oe ee ee — — ee esa wees ee э 


PROVINCIAL. 


| 
(1) Aberystwyth ..|Aberystwyth High pressure | 2 Economic | 8 vert. com. (Browett-Lindley) 75 2 Johnson - Phillips and 2 $ 
| 


& Chiswick| 'to house i.h.p. each, 1 of 53 i.h.p. Brush arc 
E.S.Co.,Ld.| transformers | 
(2) Altrincham .... | Altrincham | Transformers | 4 Lanc. . . 2 200 h. p., 2 100 h. p., 1 50 h.p. |5 Edison-Swan ............ | 
Elec.Supply| in houses | 
Co., Ltd. 
(8) Ayr rr. Corporation Transformer | Lanc. .... | 2 horiz. 175 h.p. (Marshall), 1 vert. | 5 Siemens ................ 
sub-stations 50 h.p., 2 vert. 25 h.p., and 2 
850 h.p. (Belliss) type 
(4) Bath ............ Corporation — Sub-station andi 4 water tube | 4 vert. (Brush) engines, 150 h. p., 4 Mordey alternators and 2 | 
house trans-| boilers (Pollitt & Wigzell) 2 500 h.p. 300 kw. direct alternators, | 
formers E.C.Co. | 
(Б) Bedford!........ Corporation | Sub-stations 6 water tube 6 com. vert., 3 (Belliss) 55 h.p., 2 | 8 Johnson-Phillips, 2 Siemens, | 
and 3 wire boilers (Allen) 150 h.p., 1(Allen) 260h.p.| 1 Easton-Anderson 
distributors 
(6) Blackpool ...... Corporation  Sub-station 5 Galloway, | 1 4CO h.p., 2200h.p., 2 100 р. | Leeds and London, Ferranti, ' 
| transformers | 2 Fraser's (Fowler's), 1 500 h.p. (Ferranti), | E. C. C., and Parsons’ 


mar., 1 Bab-| 2 200 h.p. (Parsons' turbine), 
cock’s w. t. | 1 100 h p. (Par. tur.) | 


(7) Bolton’ ........ Corporation | Sub-stn. trns., | 6 Lanc. .. | Inv. vert. com. 4 350 i h.p., 2 200 | Mordey and Ferranti ...... | 
accmitrs. for i.h.p., 1 100 i. h. p. 

motor genrs. | 

(8 Bournemouth .. | Bournemouth | Sub-station Water tube 8 (Brush) engines Merdese ree s 

&Dis.Electric| transformers! (B. & W.) | | 

Supply Co. | 

(9) Bray (Ireland). | The Urban | Sub-stations |1 Davey-Pax- 1120i.h.p. (Brush), 1 120 (Robey), | Kapp and Easton-Anderson- ' 

District and house man loco, 1! 1 130 (Easton Anderson) 2| Goolden | 
Council| transformers (пс (Tinkr' s) (Victor turbines) 

(10) Bristol..........| Corporation | Alternat’g cur. Lane | Wlan 8 Siemens and Ferr anti. 
transformer, | | | 
sub-stations &; 

8 wire dist. | 

(11) Burton-on-Trent) Corporation Street trans- 3 Lanc..... | 8 horiz. com., 140 h.p. each Lowrie-Hall .............. 

formers | 

(12) Cambridge .... | Cambridge Sub-stations, 3 Lanc.....- 5 (Parsons') turbines............ Parsons aee 9d eO ees 

Electricity 9 wire | ; | 
Supply Co. distributors | | 

(13) Cardiff........... Corporation | Transformer ........ | vertical compounds, 2 60 h.p., 2 | 4 Siemens’ disc armature, and 

sub-stations | 270 h.p., 1 500 h.p. 1 Ferranti flywheel 

(14) Carlowt ........ Milford Elec- | Transformer | Water tube Belliss engine 110 i. h. p., 2 turbines | Е.С.С. .................. | 

tric Supply | sub-stations | boiler 60 h.p., 1 water wheel 80 b. P. 
Co. | | 

(15) Chagfordt .... | Chagford and m — Water Wheel Poss — | 

| Devon Elec. | | 
Light Co. | | 
(16) Chatham ...... Chatham, Sub-chambers | 3 Babcock 2 (Marshall) 200i.h.p,, 1 (Marshall) 2 Brush and 2 Ferranti al- 
Rochester &| in streets and Wies 100 i. h p., 1 (Robey) 180 i h. p. ternators 

District 
(17) Chelmsford: .. | Chelmsford | Transformer 2 Lanc., 19 (Willans) 140 h.p., 2 (Willans) | Crompton ................ | 
Elec. Light- | sub-stations | water tube | 120 h.p., 1 (Peache) 49 i. h. p. | 
ing Co. | 

(18) Cheltenham.... Corporation | Transformer | 8 Galloway. 2 (Willans) 80 h. p., 1 N Siemens \ 

sub-stations | 2 Babcock 1380 h.p., 2 (Belliss) 180 h.p, 
(Bellas 860 h.p. zi 
(19) Coatbridge .... | Scottish House| Transformer 2 Lanc..... 8 vertical marine, 100 h.p. each | Morde 
to House sub-stations | | 
Electric Cu. | 2 wire | | 

(20) Coventry ...... Corporation Street trans- Lane. 3 horizon. com. 100 h. p., 200 h. p., Fowler & co. | 
former boxes and 400 h.p. | | 

| 

(21) Croydon ...... Corporation Transformer | Davey-Pax- | Belliss engines | British Thomson-Houston .. 
sub-stations | man | 

| | | 

(22) Derby’ ........ Corporation | Trans. sub- 6 Lanc. 2 250 h. Р. (Browett-Lindley), 2 Siemens disc a'ternators and | 
stns., direct | 100 h.p. do., 8 50 h.p. do, 8 30 arc machines, and Ferranti | 
current for h.p. do., 1 10 h. p. do., 11 000 alternator | 
street Itg. | h.p. (Ferranti) 

(28) Dover* ........ Dover Elecy. | Transformers | Water tube Open type vertical, 84, 138 and | Mordey and G. E. dynamos 

Supply Co. | in street bxs. 175 i.h р. 1 260 h.p. in course for tramways 
of erection 

(24) Dublin Corporation | Sub-station | 4 water tube 1 (Willans) 400 h p., 1 (Fowler) E.C.C., Fowler, British, 
transformers; 2 marine 400 h.p., 1 (F owler) 100 h.p, 3 Thomson. Houston 

(Coates) 350h. p..3 (Brush) 60h. p. 
(25) Ealing. . | Urban District} Sub-station |4 Lanc. . 1 Browett-Lindley, 895 h.p. ...... Siemens .................. 
Council transformers ! | 
(C (26) Eastbourne .. Eastbourne Street and | 4 loco, 2 1 (Fowler) com. 250, 1 (Marshali) E.C.C. and Fowler 


i Electric Ltg. | house trans- econ, 2 200. 1 (Fow. un type) 60, 1 do 50, 
| Co. | formers | water tube i 1 (l'eache) 260, 1 AV illans] 90 
| (27) Eccles ........ | Corporation H. T., 2,000 v. | Lanc. .... 2 200h p. vertical.............. Johnson & Phillir 


"wr yr. ;. 
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SURE ALTERNATING 
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ec Number ot | | Number ot Моп Бег of 
| егп i 
Size of Generators. e System of Mains. iucandescenté- Sie Lighting: КЕЗ pie PA : M ik 
Driving. used in Private Arc and during past Consumers.  ' Charying. 
Lighting. Incandescent. | 19 months. 
50 kw., 2 55 arc | Rope and | B.I.W.and Fowler-| 11 arcs and | 29 arcs. 1,200.... 6d. Meter 
lighters belt Waring lead cov. eu of 
and arm'rdconc. | 2.500 8 c. p. 
120 kw., 2 60 kw., Direct Н Т. concen. feed- 25,000 8 c. p. — 6,000... 6d. i — 
1 80 kw. . coupled | ersand H.T. con- | 
| and ro centric distribtrs. 
200 kw., 2 100kw., Direct Йу-| Callender's con- | 9,477 8 с.р. | 70 arcs, 75 | 2,660 in 6 | Gd. first hour, | Brighton 
1 25 kw. wheel al-| centric Ending 16 cp in-| months | 4d. after- 
ternators Nov. 1698 | candescent wards | 
75 kw., 2 800 kw. Rope and | Callender's solid Equivalt. of | 87 arcs 2,077.... Gd. & 44d. for Discounts 
direct system 15,718 8 lighting, 3d. to large 
c.p. lamps for power consumers 
| 80kw., 2 90 kw., | Direct . | Rubber cables in | 18,000 8c p. 340 lampcols. 4,000.. xd. == 
1 150 kw. ігоп ріреѕ ог with 2 in- 
conduits can.ineach 
300 kw., 1 200kw, Rope and | Paper cbls. laid in | 32,000 8c.p. | 148 arcs — 8d. first hour, Brighton 
2 100 kw., 8 50 kW., direct wooden troughs | 2d. after, 
3 100 kw., 1 500 k.w. | churches, 5d. 
t 200 kW. 2100kw., Ropesand| Rub.concen. fdrs., | 38,7108c p. | 5 агсѕ .... | 10,000 .. | 6d. first hour, Brighton 
1 60 kw. direct jutearm'rddistrs., 8d. after 
B. I. W. for both. 
L 850 kw., 1 150kw., Ropes andſ Arm'rd con. in grd., | 33,000 8 c. p. None 8.000... 7d. and 33d. Brighton 
8 60 K w., 2 100 KW., direct | unarm'rd con. in | 
1 40 kw., 1 80 k.w. pipes and conduits : 
2 60 kw. (Kapp), | Belts and | Lead cov. con. laid | 8,550 8 ср. | 80 arcs andj 1,650.... | 6d. and 83d. Meter 
1 75 (E. A. G.) direct іп grd., B. I. W 167 inen of 
Co.'s make 25 & 32 c. p 
э 88 kW., 4 210 K., 2| Direct .. | Arm'rd lead concen | 65,904 8 c. p. 8319 arcs .. | 18,289 .. | Evg.5d., other By meter 
400 kw., 4 52 kw. for | ingrnd.; distbrs., times 34d. dis. and auto- 
arc ltg., 2 52 kw. exci. triple conctr. art power 144. dis. matic 
mains arm'rd clock 
8 80 kw. each...... Rope H.T. feeders, vul. | 9,450 8 c.p. — 2,050.. 6d. and 3d. | Brighton 
rubber cables in system 
c.i. pipes 
— Direct. | H.T. feeders, rub. | Sarcs, 19,941| 1 are. — 7d. for lighting — 
cables in pipes. 8 c. p. and power. 
B. I. W. triple con. Sid. for 
distributors street ltg. 
2 40 kw., 2 180 kw., | Direct .. | Silvertown concen- 17,1128c p. | 60 arcs, 21 | 2,976.... | 6d.for 1 hr., 8d. Brighton 
1 300 kw. tric, B.I. W. and glow after,2 for 
Siemens lamps pwr. & eatg. 
= Belt .... | Overhead ...... 2 arcs and | 18 arcs and | 140 — Contract 
800 incan- | 50 16 c.p. 
descents 
к= Belt .... | Paper cables .... — 15 82 ср. — 10/ per 8 c. p. — 
incandsnt. per annum 
2 125 kw., 1 100kw., | Ropes ..|Brooks' ........ == = — 44d. — 
1 50 kw. 
2 80 kw., 2 70 kw., | Direct .. Rub. cbis. H.T. in | 2 arcs 5,950 21 arcs, 240 | 1,200.... | 64d. with 4d. — 
1 20 kw. Doult'ncndts.L.T.| 8 c.p 80 c.p. in- discount for 
in iron pi candes'nt cash 
1 88 kw., 9 110 kw. | Direct .. | Armoured and un- 18, 000 8c.p. | 121 arcs — 6d. to 88d., 3d. | Brighton, 
2 220 kw. armoured for power approx. 
and heat 
З 50 kw. .......... | Rope H.T.con.& sngl.vul. — Barcs .... — 7d. for first 
rub., in ci. pipes Lour, and84d. 
L T. Callndr's.C.C. after 
1 50 kw., 1 100 kw., | Rope H.T. rubber in|10,0008 c.p. — 1,500.... | 6d. and 844. 
1 200 kw. ci. pipes, L.T. 
armoured concn. 
3 120 kw., 2 250 kw. | Direct .. | Callenders con- | 80,000 . 80 arcs .... | 15,000 .. 6d. Sliding 
centric scale 
2 150 kw. alt., 3 60| Direct .. | H.T. con. ju'e, ld. | 25,000 . 77 arcs, 4 50 7, 500. . |Lgt.6d. 1st 14 h 
kw. do., 2 28 kw. cov, & arm'rd & c.p. incan. 3d. aft., pwr. 3d. 
do, 8 18 kw. arcs, | con. in pipes. L. T. 36 16 c p., Ist 1:8 h., 2d. 
1 6LO k.w. I. R. and paper ‘| 25 с.р 2nd., 1d. rem. 
1 50kw., 1 75 kw.,| Direct .. | Silvertown con- 11,6008 c. p. 40 arcs... | 2800.... | 7d. and 8d. for 
2 100 kw, 1 150 centric light, 6d. and 
kw. in course erect. 3d. for power 
2 200, 3 150, 1 50 | Direct Vulcanised rubber | 23,0008 c. p. SI arcs — 7d. Sliding 
and 3 Brush arc] and rope cables | scale to 
lighters 5d. 
2 131 kw., 2 60 kw., | Direct .. Arm. con. cab. for|90,648 8 c.p 75 arcs, 340 | 9,961. 6d.,5d., 44d. & Discount 
2 28 kw., 3 18 k. w., |. H.T., Callender’s | connected incandsnts 4d., Power | for cash 
2 10 kw. for L. T. за. | 
2 70 kw., 1 80 kW., Both Mostly rubber in | 22,4008c p. | 25arcs.... | 3,520.... | 74d., and 4d. Discounts 


1150 kw., 1 100 kw., 
1 50 kw. 


„ 190 kw 1 9^ kw 


a" 


iron pipes 


I 
А очі мес! MANR eren 


9 594 


for power or 


heating 
FA feat hee | Rriahtan 


Brightoa | Chamberlain- 


‚ Shallenberger.. 


| Present 


Type of Meters actual 
mployed on Capacity 
Consumers’ Premises. of 
Works 
in kw. 
-| Chamberlain- "uem 
Hookham . 
Shallenb'r, Chamb- 


390 kw 
'lain-Hookham and 
Thomson-Houston 
Thomson-Houston 625 kw 

and Chamberlain- | 

Hookham | , 
Shallenb'r, Chamb-: 900 kw. 
'lain-Hookham and| 
Thomson- Houston 
Chamb'lain- Hook - 420 kw 

ham and Shallen- | 

berger 
Shallenberger and 1.0501 

Thomson- | 

Houston 
Westingho se, 1.050 kv 

Tbomson- 

Houston | 
Thomcon- Houston , 920 k 
and Aron | 


Shallenberger and 195 kw 
Chamberlain- ` 
Hookham | 
Thomson-Houston 2,189k 
and Shallenbrgr. : 


‹ 
t 


Shallenberger .. 240 kv 


| 
Shallenberger and — 
Thomson- Houston 


Thomson- Houston 740 kw 
Shallenberger. 
and Ferranti | 
На | 185 k 


400 k 


Shallenberger and 
B. T. H. 

Mainly Thomson- | 820 kv 
Houston 


| 
Mainly Thomson- 800 k 
Houston 


Brighton Thomson-Houston | 150 k 


. 850 К 
Hookham and 

Thomson-Houston 

Thomson- Houston 860 k 


Brighton Aron, Thom'-Hous., 1,190 k 


Shallenberger, 
and Chamb lain- 
Hookham 


Brighton | Thomson-Houston | 825 k 
160 k 


oe 650 K 


Thomson- Houston 512 K 
and Sballenberger 


Shallenberger and 510 kv 
Chamberlain- 
Hookham 


Mhambacelain ойк L. 
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Marconi Telegraphy.—With reference. to the employ- 
ment of wireless telegraphy for communicating between 
lightahips and the shore, the Wireless Telegraph Company 
have for some little time been in communication with the secre- 
tary of Trinity House, and on the 10th of last month 
permission was finally given to instal the instruments on 
either the East win, the Gulf Stream, or the South 
Sandhead light vessel, the land station to ba at the South 
Foreland Lighthouse. As the Wireless Telegraph Company 
had satisfactorily tested the Marconi apparatus at sea up toa 
distance of 25 miles during the time of the Kingstown 
regatta last July, they chose the furthest off of these light- 
vessels, namely, the East Goodwin lightship, which i3 12 miles 
distant from the South Foreland lighthouse. All the 
apparatus was brought on the lightahip in an open boat, and 
rigged up in the course of an afternoon, and on Ohristmas 
Eve the lightship and lighthouse were placed in perfect 
telegraphic communication. Many messages passed between 
the members of the crew and their families on that day, and 
there has never been the slightest hitch from the starting of 
the installation until the present moment, every message sent, 
from either shore or ship, being perfectly received at the 
corresponding station. Although the weather has been most 
cory ain since the instruments were installed, they have 
not been in the slightest degree affected, but the same cannot 


be said of Mr. Marconi's assistant on board, who suffered. 


considerably from the effects of mal-de-mer. This, however, 
only brings out another point, namely, that since the 
assistant, Mr. Kemp, went on board he instructed one of the 
lightship crew, Mr. East, во that he was able to work the 
instruments and keep in communication with the land station, 
although previously Mr. East had no information either as 

в the Morse code or telegraph instruments. Conse- 
quently, the company claim that the problem of praoticall 
and economically connecting lightships and other vessels wi 
the shore has now been very satisfactorily solved. 


The London Chamber of Commerce and Electrical 
Questions.—At a meeting of the Council of the London 
Chamber of Commerce last week, the principal subject dis- 
cussed was the pro of over 70 municipalities to embody 
in Bills and provisional orders to be introduced in the coming 
session of Parliament, powers to manufacture and deal in 
electrical fittings and goods. Several resolutions were sub- 
mitted by the Ohamber's Electrical Trade Section for con- 
firmation by the Council, in which serious objection was 
taken to this new departure in municipal шере А 
motion was carried to the effect that a letter should be 
addreased to the Board of Trade strongly objecting to the prin- 
ciple of competition in the form proposed by local authorities. 
Other resolutions were passed, urging that the scope and 

re of municipal enterprise in opposition to, and exclusion 

, private enterprise, should be defined, and with this object 
referred to a joint committee of the two Houses of Parlia- 
ment. 


Lectures.—A series of lectures for artisans on various 
topice has been arranged at Aberdeen University. On 28th 
inst. the subject is to be “ Electric Discharges in Air and 
in Vacuum," Dr. A. Ogg being the lecturer. 

At a meeting of Glasgow Technical College Scientific 
Society on Saturday, Mr. William Arnot read a paper on 
“8 of Distribution for Electric Traction." 

n 10th inst. Major W. Н. Edwards lectured at the 
Liverpool Junior Conservative Club on “Electricity as 
Applied to Tramway Traction.” 

Àt the Leamington Town Hall on 16th inst. Mr. Mellows, 
B. So., lectured on “ The Electric Current and its Practical 
Applications." 


The Northern Society of Electrical Engineers.—On 
Tuesday, 24th inst., at the Albion Hotel, Manchester, Mr. 
Horace F. Parshall, M. I. C. E., M.I.E.E., will read a р 
on “ Electric Traction " at a meeting of the members of thi 
Society. In view of the controversy now taking place on 
the scheme of the Manchester Corporation for the working 
of the tramways, a large meeting is expected. Invitations 
to be present have been sent to representatives of the Man- 
chester, Salford, and surroundin rporations and District 
Councils. Mr. J. S. Raworth, the President of the Society, 


will preside. 


Inventive Ingenuity Runs Riot.—In our last issue 
we printed a letter from a correspondent who has a very 
ambitious scheme in mind for a trans-oceanic wireless 
telegraph service. But this gentleman’s fertile brain is not 
limited to any one particular branch of electrical science, as 
will be seen from the following letter, appearing in last 
Saturday's Local Government Journal. Truly, the name 
Smith promises to be written indelibly on the pages of elec- 
trical history ! At all events, it is a name that will never be 
forgotten: | 


ELECTRICAL Tramway TRACTION. 


Bir, —With reference to the very debatable question as to whether 
the overhead wire or underground conduit system is best, it may be 
of interest to you and your municipal сойлоо readers to know that 
I propose to bring out, during next summer, a new form of electrical 
tramway traction which will dispense entirely with the use of the 
overhead wire, or underground cable or conduit systems, as each 
tramcar will carry its own electrical generator, which would be very 
light in weight and economical in working. It willalso cost consider- 
ably less than the present systems, and would be far less likely to 
break down. Particulars of the invention will be duly supplied to 
you, аз the electric tramcar which I propose making has been put toa 
severe test and trial and duly perfected. 

Thanking you for inserting the above for the benefit of your many 


readers, 
I am, yours faithfully, 
37, Daniel Street, Cardiff. Ово. H. SMITH. 


We have not words wherewith to afford the writer the 
merited measure of congratulation upon the achievements of 
his inventive genius. 


. Appointments.— Mr. James Keith, B.Sc., has been 
appointed chief electrical engineer to Messrs. Tuck & Co., 
Limited, of Dublin. : 

On Wednesday, the 11th inst., a farewell dinner was given 
by the staff of the Dover Electricity Supply Com ny 
Limited, at the Hotel Burlington, Dover, to Mr. A. A. 
Whitlock, resident engineer, who is leaving after five years’ 
service to take up the post of chief engineer at the County of 
London and Brush Provincial Electric Lighting Company's 
Wandsworth station. Mr. Whitlock is succeeded at 
Dover by Mr. L. W. Woodman, who has for some 
time been acting as chief assistant. The company has 
presented Mr. Whitlock with a writing cabinet and spirit 
tantalus. 

Mr. George G. Scurfield, of Sunderland, has been appointed 
assistant electrical engineer at Carlisle. 


Personal.—Mr. J. Н. Woodward, whohas been associated 
with the electrical manufacturing firms in Wolverhampton for 
the past 18 years, and who lately resigned the position he 
held with Messrs. Thomas Parker, Limited, has arranged to 
join the staff of Mr. A. H. Preece, consulting engineer, of 
89, Victoria Street, Westminster. Mr. Woodward will also 
undertake consulting work on his own account. 

We understand that Mr. G. R. Hulme, of the Blackpool 
electricity works, has been appointed secretary to the 
Blackheath and Greenwich Electric Lighting Company, 
Limited. 


Gas v. Electricity.—A Harrow paper gives figures show- 
ing the relative cost of lighting the School Chapel by gas 
and by electricity. The average coat of lighting by gas in 
1898, 1894, and 1895 was £20 1s. 8d.; the average cost of 
lighting by electricity, with additional lighte under the organ 
loft in the south aisle, in 1897 and 1898, was £17 108. 
Meter rent was included in each case. It may be 
mentioned that gas is 4s. 3d. per 1,000, and electricity 
8d. per unit. | / 


Appointments Vacant.—The Ashton - under ~ L yne 
Electricity Committee want a second assistant engineer at. 
£100 annum. See опг Official Notices. | 

The Southport Corporation wants a mains superintendent 
at £130 per annum. See our “Official Notices” this 
week. 

The Torquay Corporation want a mains electrician. See 
our Official Notices" this week. 
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French Submarine Beats.— The French newspa 
have this week been publishing lengthy articles regarding 
recent experiments with the new submarine boat, Gustave 
ZéJé. One journal mentions that at the competition opened 
in 1896 for the b^st type of submarine vessel, a plan was 


submitted for an offensive submarine boat called the Narval, 


which is now being built at Cherbourg, while six other boats 
of the same type are to be laid down this year at Cherbourg, 
Brest, Lorient and Rochefort. ‘These boats will go by: 
steam on the surface, and will only use electricity under 
water. Their range of action will be much wider, and they 
will be self-controlling.. At present two submarine boats are 
being built at Cherbourg: the Morse, a defence boat, and 
the Narval, an offence boat. The cost of each is roundly 
estimated at 650,000 francs. It is not the fortieth part of 
the cot of building an ironclad.” 


Patents on Multiple Switehboards.—The Electrical 
World, New York, for December 24th calls attention to the 
expiration on the 17th inst. of the United States patent, No. 
252,576, issued to Leroy B. Firman. The Electrical World 
remarks that the existence of this patent “ has absolutely 
prevented any independent manufacturer from making or 
any independent operating company from usipg a multiple 
switchboard.” The Firman device, we believe, was not 
patented in England, and the only description of it that we 
are aware of in technical literature here is in Mr. Kingsbury's 
paper, read before the Institution of Electrical Eogineerr, and 
published in our issue of February 8:h, 1895, where will be 
found an illustration of the patent drawing. Mr. Kingsbury 
describes the Firman board as follows: —“ The subscribers’ 
numbers were inscribed on a signal board placed in a central 
po-ition. These numbers could bə obscured by shatters. 
When a subsoriber was put through, the operator would 
instruct the attendant at the signal board to obstruct the 
number. On disconnecting, the reverse instructions would 
bə given. Before connecting a line, the operator would look 
at the signal board to see if the subscriber required were 
disen This method was crade, bat none the leas 
deserves commendation as an attempt to overcome the diffi- 
culties which were becoming apparent. It is a multiple 
board without a test system. I cannot claim it as a link in 
the chain, because, as a matter of fact, the solution of the 
problem had already been in the Patent Office for over a 
year. It is in the specification to which I have already 
called attention—Scribner’s, November, 1879. Numerous 
connecting points, without some prompt and certain means 
of indicating whether the Hne were engaged or disengaged, 
would be a remedy worse than the disease. A triangalar 
conversation would be likely to produce more bad blood than 
a triangular duel.” Assuming this view to be correct, it 
would seem that the expiry of the Firman patent has not so 
much importance as has been suggested; but, as the “ busy 
test ” patents expire, some practical methods of operating a 
multiple board will be thrown open to independent com- 
panies, | | 


The Cotsworth Are Lamps.—A correspondent says he 
has received а copy of the prospectus, marked for private 
circulation only," of the Cotsworth Arc Lamp and Electric 
Lighting Syndicate, Limited. The company has been 
formed, with a capital of £54,000, to acquire the patente of 
H. G. Cotsworth, relating to arc lampe, to manufacture the 
rame, and to carry on the business of electrical engineers. 
For our opinion of this arc lamp, as then exhibited, see 
the ELECTRICAL REvIEw for July 1st, 1898. 


Lord Kelvin.—There is a recently taken portrait of Lord 
Kelvin in the Syren for January 11th, together with some 
notes on his Lordship’s achievements in science. The British 
Realm for 15th inst. also publishes a photograph and some 
general notes on the life of this Grand old man of Science,” 
as the writer terms him. 


The General Power Distributing Company’s Bill. 
—Mr. T. Bayley, M.P. for the Chesterfield Division of 
Derbyshire, in an address to his constituents this week, spoke 
at length in favour of the above Bill, and advocated free 
trade in electric lighting. 


Electrical Association ef New Seuth Wales.—The 
seventh annual meetingof the Electrical Association of New 
South Wales was held on Novembar 11th, at 70, Pitt Street, 
Sydney, Mr. A. C. F. Webb, ee in the chair, The 
hon. secretary read a paper by r. E. Haloombe Hewlett ou 
the electrical supply of Rockhampton, desoribing his diffi- 
culties in getting into working order very imperfect appli- 
ances, The ve gran oe electrical supply was, he said, the 
first established for the public supply of electricity under 
statutory powers and with underground mains in Australia. 
The undertaking, now in the sixth completed year, had made 
poor progress, but the p {в for the future were fair. A 
vote of thanks was passedto Mr. Hewlett, who was congratu- 
lated on having run the works so well under very adverse 
circumstances. The annual report showed that. the 
work of the past year had been as successful as for- 
merly. A visit to the Sydney Observatory took place on 
April 30th. Four new members and one student member 
had been admitted during the past session. Four members 
had resigned. The total membership was 63. The Council 
of the Association had continued to urge on the Minist 

the necessity of bringing in a General Electric Lighting Bill 
as a Government measure, and had been informed that a Bill 
was in course of preparation,and would be presented to Parlia- 
ment as speedily as possible. The report was adopted, anda a 


vote of thanks was passed to Mr. E. Martyn for his successful 


efforts in settling the Association's debt on the late Engineering 
and Electrical Exhibition. The following gentlemen were 
elected offic» bearers for the ensuing year: — President, Mr. 
A. О. F. Webb; vice-presidents, Messrs. P. B. Elwell and 
E. Noyes; hon. treasurer, Mr. E. Martyn; hon. secretary, 
Mr. J. H. Brearley; committee, Messrs. J. R. Bainton, G. R. 
Hodson, O. W. Brain, H. H. Kingsbury, and G. Fisher. 


Municipal Electricity.—Mr. Robert Hammond has been 
interviewed by the Municipal Journal and London in regard 
to the large electric power schemes. His views are stated in 


an article entitled The Attack on Municipal Electricity.” 


Institution ef Junior Eagineers.— The 14th anniver- 
sary dinner will be held at the Westminster Palace Hotel on 
Saturday, 28th iast. President Sir Wm. H. White, K.C.B., 
F.R.S., will be in the chair, and among those expected to be 

nt are Mr. W. H. Preece, C.B., Sir John Durston, 

rof. Ayrton, and Mr. W. Worby Beanmont. On Friday, 

January 27th, Prof. J. A. Ewing will lecture on “ Measure- 
ments of Elasticity.” 


Silver Medal.—Sir William Bailey has present:d to the 
Technical Education Committee of the Oldham Corporation 
a silver Joule medal for the best pupil in electricity or engi- 
neering, the subject being optional. 


New Secretary to the Post Office.—Mr. George H. 
Marray, C.B., Chairman of the Inland Revenue Office, has 
accepted the appointment of Secretary to the Post Office in 
place of Sir Spencer Walpole. 


Lancashire Electric Power Company's Bill—A 
memorial has been presented to the Examiners of both 
Houses of Parliament against the passing of this ВШ 
through the Standing Order stage. The memorial bears the 
seals of the Corporation of Warrington, and the Urban 
District Councils of Ormskirk, Lathom and Burscough, 
Stretford and Dukinfield. It is alleged thet the promoters 
have failed to comply with the Standing Orders. | 


The Progress of Electricity.—The above was the sub- 
ject of a discussion at the monthly dinner of the London 
Chamber of Commerce at the Trocadero Restaurant on Tues- 
day. In the course of speeches by the chairman, Mr. T. F. 
Blackwell, Mr. Sydney Morse, Major-General Webber, and 
Mr. E. Garcke, such questions as the Pacific cable, the 
telephone service, progress of electric light and traction, and 
the evil effect of municipalisation, were referred to. 
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NEW COMPANIES REGISTERED. 


Jeseph Booth & Bros., Limited (60,215).—This com- 
pany was on January 9th, with a capital of £75,000 in 
£100 shares, to acquire the business carried on by John W. Booth, 
Wm. Booth, Arthur Booth, and John A. Booth, at the Union Foundry 
and Iron Works, Rodley, near Leeds, and to carry on the business of 
aran crane manufacturers, machinists, manufacturers of hanling 
and winding machinery, brass, steel, and iron founders, electricians, 
and suppliers of electricity. The first subscribers (each with one 
share) are:—John W. Booth, engineer, and Mrs. Louise J. Booth, 
Oaklands, Oalverley, near Leeds; William Booth, engineer, Arthur 
Booth, engineer, Mrs. Anne Booth, and Mrs. Mary J. Booth, all of 

eld, Rodley, near Leeds; John A. Booth, Greenfield House, 
Bramley, near Leeds, engineer. The number of the directors is not 
than two nor more than five; the first are John W. Booth, 
iam Booth, Arthur Booth, and John A. Booth (permanent 
directors) ; special qualification, £2,000; remuneration as the com- 
pany may decide. Registered office, Union Foundry, Rodley, near 


n 


and electrical apparatus manufacturers. The first subscribars 
ward 118, 


are :— Herbert Hay Asylum Road, Peckham, S. E, clerk 
1 sh: 1 Woodcock, fleman, and Charles W. Woodcock, 


, 78, Grove Park, Camberwell, S. E., 1 share each; Charles Н. 

Kirk Braddon, Croydon Road, Beckenham, electrical engineer, 

5 shares; E. J. Tumber, 8, Olitheroe Road, Olapham, S. W., electrical 

engineer, 5 shares; J. William Field, 14, Verran Road, Balham, 8.W., 

clerk, 1 share; C. E. W. Ogilvie, 9, Holmwood Road, Bromley, Kent, 
solicitor, 10 shares. Registered without articles of association. 


K rlie Power Syndicate, Limit 60,281).— 
т.8100 › Powe yadicate, mited ( ) 


pany on January 10th, with a capital of 
£10,000 in £1 shares, to promote or assist in the promotion of a com- 
pany to provide and apply power for mining and other 
po. and to enter into an agreement with Emerson Bainbridge, 
uel Н. Оох, and Richard A. Varden. The first subscribers 305 


Street, E. O.; and О. E. Mosley, 620, Stamford Hill, N., 
The first directors 

are to be nominated by the subscribers 
neration, £100 each per annum. 


South Coast Mutoscope Company, Limited (60,274). 


—This company was registered on January 12th, with a capital of 
£75,000 in £1 shares. to 


Syndicate, Limited, a license to use certain inventions for improve- 


sell, let on hire, and deal in mutoscopes, biographs, and mutographs, 
and i electrical, mechanical, 
and general engineers, suppliers of electricity, manufacturers 


n seven) 
; qualification, £100; remu- 


of photographic apparatus and appliances, &. The first 
subscribers teach th one share) are:—William T. Smedley, 
Newhall Street, Birmingham, c accountant; Thomas 


hartered 
F. Wilson, 129, 8t. Vincent Street, Glasgow, solicitor; Sidney 
"cg Gey oa tens Bi pond 
; , Grey , ., Secretary ; 
Sh 42, "haifern Grove, Ohiswick, clerk; Peter Burt, 
ll, engineer; and Claude W. F. Pearce, 35, Oak- 
Grove, East Dulwich, B.E., clerk. The first directors (to the 
number of not less than two nor more than seven) are to be nomi- 


issued ; remuneration as the company may decide. 


CITY NOTES. 


The Yorkshire House-to-House Electricity Company, 
| Limited. 


Тив report of the directors to be presented to the ordinary 
pos mating осе compen » to be held at the Great Northern 
way Station Hotel, ellington Street, Leeds, on Tuesday, 
January 24th, 1899, at half-past three o'clock in the afternoon, 
states that the Leeds Corporation, in exercise of the powers conferred 
н.а them by the company’s provisional order, gave notice on August 
last, ing the company to sell its undertaking. Astheresult 

of ons, it was m that the sale should take effect, as 
capital expenditure, on August 31st, 1898, and as regarded 

revenue account, on September 30th, 1898, and that agreement was 
етен ata meeting of the company, held on November 21st last. 
company’s capital expenditure to August Sist, 1998, after 
deducting › was found to amount to £217,420 10s. 4d., 
and the purchase price is therefore to be paid, in accordance with the 
provisions of the company’s provisional order, by the iseue of £217,420 


such proportion 
shares held by them bears to the total number - 


of Leeds Gorporation 5 per eent.. stock, redeemable only by agreement 
between the Corporation and the holders of the stock for the time 
к The amount of capital assets included in the accounts is 
y the nominal value of the stock, the market value of which 
cannot at present be accurately estimated. The transfer of the under- 
taking was completed on December 15th last. The Corporation have 
retained the services of the whole of the company's staff. The share- 
holders will bə invited, at the extraordinary general meeting to be 
held at the close of the or general meeting, to pass a resolution 
for the liquidation of the company. At the meeting to be held at a 
later date, for the confirmation of that resolution, the directors pro- 
pose to submit the name of Mr. Grosvenor Talbot, chairman of the 
company, as liquidator, and the names of the other members of the 
board as an advisory committee. It will further be proposed that 
Mr. John Gordon, who has acted as the company's auditor, bs 
appointed to audit the liquidators accounts. The supply of elec- 
tricity by the company on its own account having, as already stated, 
ceased on September 30th last, the revenue account now submitted 
shows the result of only nine months’ trading, and excludes the most 
раве quarter of the year. Тһе profit available for dividend, 
uding £1,329 2s. 5d. brought from the last account, and after 
providing £2,612 6s. 8d. for depreciation, on the scale demanded by 
the of Trade auditor, is £10,740 5s. 10d., which the directors 
propose shall be appropriated as follows :— 


To Payment of interim dividend at the rate 
of 5 per cent. annum on the 
amount called and paid up on the ordi- 

shares of the company, for the 

-year ending June 30th, 1898 
» Payment of a dividend on the amount 
and paid up on the same shares, 
which, with the interim dividend pre- 
viously paid, will equal a dividend at 
the rate of 6j cent. per annum 
pem the year en December 31st, 

8 


„ Balunceto carry forward. 


£3,671 6 5 


6,981 9 8 
87 9 9 


£10,740 5 10 


The number of lamps connected to the company e mains 
during the nine months ended September 30th, 1898, from 49,150 to 
65,328 (85-watt lamps). Tae directors desire to express their hearty 
appreciation of the work done by the staff during the existence of 
the company, more especially by Mr. Green, the secretary, and Mr. 
Harold Dickinson, the engineer, who have held their positions since 
the commencement, and whose ability and disiate services have 
been of the greatest value in developing the undertaking. The 
directors would also recognise the conspicuous care and skill exercised 
by Mr. Robert Hammond, consulting engineer, in des and 
5 the construction of the works, as well as his valuable 
orts in establishing the company, and obtaininz the provisional 
order for supply of electricity in Leeds. The retiring directors, Mr. 
Grosvenor Talbot and Mr. Robert William Eddison, being eligible, 
offer themselves for re-election. 


At the conclusion of the ordinary meeting, an extraordinary generat 
meeting will ba held for the purpose of considering, and if thought 
fit, passing the following resolution :—" That the company be wound 
up voluntarily." | 


London Electric Omnibus Company. 


Tun third annual general meeting of this company was held on 
Saturday at Winchester House, Major В. Flood Page ; ; 
The CHAIBMAM, in moving the adoption of the report, said that 
when they met about a year ago, on a resolution which he himself 
moved, a committee was appointed to examiue into the business and 
рып of the company. "That committee reported in favour of the 
rs seeing whether an better could be done, and tbat 
recommendation was accepted by a full meeting of shareholders. The 
board had been endeavouring to ascertain exactly the whole of the 
conditions necessary for the working of electric traction, es 
with reference to accumulators. They believed they had a good asset 
in the Sola accumulator, but, unfortunately, they could not take any 
steps to deal with it owing to claims w were made. The gentle- 
men whom the directors believed to be the owners of these accumu- 
lators were com to go to arbitration to have these claims settled. 
He had no official information, but had reason to believe that a 


to be an increase of capital. If 
that were done, the DORT would continue to try to 
solve the problem. The shareholders might think they had 
made no progress; they might even eay that in one sense 
they had been going backwards. They had had three omnibuses 
running successfully in the streets of London for three or four hours 
consecutively, but they had not been able to run one for 24 or 26 
passengers continuously in Som pene with the existing omnibus 
companies. These three omnibuses were sent down to Wolver- 
hampton to be overhauled, and the directors had been advised that 
electrical engineering was not yet sufficiently advanced to justify the 
firm to whom they were sent becoming responsible for their proper 
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working, and they also recommended a much smaller of omnibus. 
The board had reduced the expenditure to the very lowest limit. 
They had practically come to an end of their capital. It was for 
the shareholders to decide whether the company should or should not 
be wound up. The chairman proceeded to discuss the agreement 
with Mr. Ward, one of the vendors, and the engineer of the company, 
and strongly criticised the management of the company by Mr. Ward. 
He added that if the shareholders decided that the company should 
be wound up, he (the chairman) would himself propose that it should 
be under the supervision of the Court, and the shareholders would 
then know everything connected with the company. 

Colonel ToRNBULL seconded the motion. 

Mr. Wagn warmly defended his action, and challenged the most 
searching investigation into everything which he had done in con- 
neotion with the company. 

The report was adopted after considerable discussion, and on the 
invitation of the chairman, a formal vote was taken as to whether the 
company should be reconstructed, or should go into liquidation. 

2 shareholders, 16 appeared, were strongly in favour of recon- 
struction. 


Potteries Electric Traction Company, Limited. 


AN extraordinary general meeting was held on Monday at Donington 
House, Norfolk Street, Strand; Mr. Emile Garcke presided. A reso- 
lution for making certain specified alterations in Clauses 82, 101, and 
106 of the articles of association was submitted to the meeting. The 
chairman read the articles, and afterwards stated that the proposed 
alterations were required by the Stock Exchange. It was necessary 
for them to out the alterations before they could make a 
formal application for a quotation of the shares. The company was 
registered some time ago, and the statutory meeting, which it was 
necessary to hold within four months of the date of registration, was 
held before the prospectus was issued; but he was glad to have that 
opportunity of treating the present as if it were the statutory meet- 
ing. The company was registered on Jane 28th, and the statutory 
meeting was called for October 27th, but was adjourned to Novem- 
ber 3rd, when it was held. They then issued their prospectus, and 
the whole of the share capital had been subscribed for, namely, 20,000 
preference shares and an equal number of ordinary shares, which were 
allotted. The 20,000 ordinary shares included 6,666 which were 
issued to the British Electric Traction Company as fully paid in part 
paymon, of tbe purchase price. The articles provided for seven 

irectors; the names of six of them appeared on the prospectus, and 
Mr. C. 8. Drummond had been appointed to the vacant seat. That 
gentleman had very large experience in connection with electrical 


tramways, particularly in America. Their undertaking practically 


consisted of three separate tramways—The North Staffordshire 
Tramways, which they had taken over; the tramways extensions 
which were authorised under a provisional order of August, 1896; 
and the lines authorised under the Light Railways Order, which was 
confirmed by the Board of Trade in December, 1897. The North 
Staffordshire Tramways had been undergoing conversion to electric 
tramways for some months, and they hoped that these lines would 
be opened for traffic in а few weeks—a measure which they believed 
would have a marked effect on the company's revenue. The tram- 
ways extensions—their second undertaking—had been under con- 
struction for some time, and the electrical equipment was also well 
in hand. They now hoped to make rapid progress in carrying out 
these extensions. The light railways were also now under construc- 
tion, but they had ample time to finish this work. It was, however, 
very desirable to complete them as soon as possible, for until all the 
lines were finished and working by electricity they would not derive 
the full benefit from the system. The time allowed by the Board of 
Trade for carrying out the tramways extensions expired on the 7th 
prox., but they bad applied tothe Board of Trade for an extension of 
time, and this application would now be supported by the local 
authorities, from whom, at first, there was some opposition. He 
concluded by proposing the resolution. 

Mr. J. В. RaworrH seconded the motion, which was carried 
unanimously. 


Eastern Telegraph Company. 


Тнв report of the directors for the half-year ended September 30th 
last, presented to the ordinary general meeting held yesterday, states 
that the revenue for the period amounted to £444,012, from which is 
deducted £121,377 for the ordinary expenses, and £41,717 for 
expenditure relating to repairs and renewals of cables, &c., during the 
half-year. After providing £2,623 for depreciation of spare cable, 
£6,965 for income-tax, there remains a balance of £271,430, to which 
is added £3,568 brought from the preceding half-year, making a total 
available balance of £274,998. From this balance there has been paid 
interest on debentures and debenture stock, £29,855; dividend on 
preference shares, £10,148; dividend on preference stock, £14,548; 
and two interim dividends of 2s. 6d. per share each on the ordinary 
shares, £100,000, together absorbing £154,551. After carrying £10,000 
to the reserve fund for maintenance ships, £5,000 to the reserve in 
connection with the removal of head offices, and £70,000 to the 
general reserve fund, there remains a balance of £35,447, which is 
carried forward. The revenue inclades £23,902 dividends for the 
half-year upon the company’s shares in other telegraph companies. 
The new issue of £500,C00 33 per cent. preference stcck, 
referred to at the last general meeting, was more than fully 
subscribed for by the shareholders. One section of the cable 
for which this amount is principally required, has been laid from 
Portheurnow to Gibraltar, and the expedition with the additional 
cables from Gibraltar to Malta and Alexandria left the Thames on 
27th ult. The conversion of the ordinary shares into ordinary stock, 


authorised at the last general meeting, was effected on November 1st. 
Shareholders who have not yet exchanged their share certificates for 
the new stock certificates are requested to do so without delay. The 
stock exchange committee has granted official quotations for the new 
ordinary stock and for the additional issue of 34 per cent. preference 
stock above referred to. The directors are arranging for the building 
of a new cable repairing steamer to replace the ss. John Pender, which 
has been recently sold.— An extraordinary meeting will follow the 
ordinary gathering, for the purpose of considering a resolution to the 
effect that article 29 of the company's articles of association be altered 
by striking out the amount of £10, and inserting in lieu thereof £1 ; 
and that the directors be authorised from time to time to create and 
issue debentures or debenture stock charged on the revenue and 
undertaking of the company to rank parí passu with the existing 
4 per cent. debenture stock. ! 


The half-yearly meeting was held yesterday at Winchester House, 
the Marquis of Tweeddale presiding. The report and accounts were 
adopted. Our report will appear next week. 


British Electric Traction Company, Limited.—An 
issue of 20,000 6 per cent. cumulative preference shares of £10 each, 
at £12 per share, was offered for subscription during the past week. 
It is hardly necessary to say that this company is the premier 
organisation in this country engaged in carrying out electric traction 
schemes, and already controls many of the most important tramway 
systems in the country. It is stated that the company is агаар А 
earning sufficient profits to ensure the regular payment of dividen 
on the preference shares; and, having regard to the sound business 
that is likely to bedone, the present issue should prove a good invest- 
ment. 


City and South London Railway Company.—The 


accounts for the half-year ended December 31st show a balance, after 


providing for the debenture interest and the dividend on the pre- 
ference shares, sufficient to allow the payment of a dividend on the 
ordinary stock at the rate of 2 per cent. per annum, carrying forward 
a balance of £1,419. The dividend for the * last 
year was at the rate of 12 per cent. per annum, the carried 
forward being £1,510. 


The Electric Construction Company, Limited.—The 
transfer books for the ordinary shares will be closed from Jan 
18th to January 31st, inclusive, for the payment of the second 
nd dividend of 6 per cent. per annum, declared on July 91st 

t. 


British Insulated Wire Company.—At a meeting of 
the company last week it was decided to pay the preference dividend 
for the -year ending December 31st last, viz., 3s. per share, less 
income-tax, on shares numbered 1 to 20,000. 


Hampstead Electric Supply Company.— The directors 
notify the payment of the dividend on the 5 per cent. cumulative 
preference shares for the period ended December 31st. 


Hastings Electric Light Company.—At a meeting 
held at Hastings on 12th inst. & resolution was passed winding u 
the сошраву voluntarily, and Mr. James Woodhams was appoin 
liquidator. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ue January l4th, 1899, were 4113 16s. 6d.; aggregate to date, 
280 5s. 


The Bristol Tramways and Carriage Com Limited.—The receipts for the 
week ending January 13th, 1899, Were. 22,556 118. bd.; corresponding 
period, 1896, £2,365 3s. 2d.; increase, £191 8s, 3d. 


The City and South London Railway Company.—The receipts for the week end- 

January 15th, 1899, were 21,107; week ending January 16th, 1898, 

21.085; increase, £22; total receipts for half-year, 1699, £38,286; corre- 
sponding period, 1898, £8,259; increase, £27. es open, 8j. 


The Dover Corporation Electric Tramways.—The recel for the week 
en January 16th, 18909, were 4151 7s. 7d.; week еп January 
17th, 1898, £103 Зв. 4d.; increase, £43 4s. Зі. Total receipts to date, 1899, 
£306 88. 4d. ; corresponding period, 1898, £225 15s. 2d.; increase, £80 18s. ad. 
Miles of track open week ending January 16th, 1899, 8; week ending 
January 1%th, 1898, 8. Car miles run week ending January 16th, 1899, 
4,134; week ending January 17th, 1898, 2,618. Number of cars week 
ending January 16th, 1899, 11; week ending January 17th, 1898, 7. 


The Dublin United Tramways Company.—The гр" for the week ending 
Friday, January 18th, 1899, were as follows:—D. U. T. Co., horse oars, 
£2,027 11s. 3d.; ditto, electric cars, £555 10s. 7d. ; D. 8. D. Co., electric cars, 
£006 10s. 8d.; total, £3,188 12s. 6d; corresponding week last year—D. U. T. 
Co. horse cars, £2,708 18s. 4d.; ditto, electric cars, £122 16s. 6d.; 
D. S. D. Co., electric cars, £422 7s. 5d.; total, £3,248 17s. 8d.; decrease, 
£00 4s. 94; aggregate to date, £6,892 15. 5d.; ditto last year, £6,098 1s. 11d. ; 
decrease to date, £201 0s. 6d. Worked:—The mileage open is 16 miles 
electrically, 28 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
January 116, 1899, were £288; total receipts to date, 1899, from June 29th 
1898, 13 Car miles run, 3,968. Miles of track open, 84. Number of 
cars, 10. 


The Liverpool Overhead Railway Company.— The receipts for the week ending 
January 15th, 1899, amounted to £1,337: corresponding week last year, 
£1,361 ; decrease, £24. 


The South Staffordshire Tramways Company.—The receipts for week ending 
January 18th, 1899, were £628 188. 8d.; aggregate receipts for two weeks, 
£1,086 168. 2d.; week ending January 14th, 1898, £009 los, 10d.; aggregate 
receipts for two weeks, £1,161 1s, 3d. . : 


— 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


| Stock | Ode | 
r Dividends tor є | Со g 
—— NAMB, share, the last three years. Ten iN | Ton ime yr — [row 
| 1899 
1896. | 1897. | 1898. | Highest. Lowest. 
124, 4007 African Direct Telegraph, 4 Y Debs. 100 | ... is 100 —104 100 —104 ый iis 
25,000 | Amazon Telegraph, shares iii 10 з— 4 | 3— 4 - 
125,000 Do. do. 5% Debs. Red. sos ЖЩ} Ius 58 | 91 — 94 | 91 — 94 i - 
.905,5601| Anglo-American Telegraph ... 4 ... Stock £2 188) 3 66 — 68 67 — 69 68? | 67} 
8,047, Do. do. 6 95 Pref. Stock E5 6s| 6 17 —118 1185—1196 | 1194 | 1174 
8,047,2201 - Do. do. Deferred... vi T Stock ... * 17 — 174 16 — 17 174 Tiu 
130,000.| Brazilian Submarine Telegra | Юе SEE 15 15 151— 15$ 152 | 15 
75,0001 Do. do. py Debs. 2nd series, 1 1906 I0 4. ае Sel 110 —114 110 —114 i» " 
44,000 | Chili Telephone, Nos. 1 to 44 000 5 45 4 34 sai - 
10,000,0008| Commercial Cable EM 8100 8 |8 180 —190 180 —190 iss x 
1,332,523 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock ene 103 —105 103 —105 n "EP 
224,850 | Consolidated Telephone ү. еб дее апа e 10/- | 2 tis ты— үң T I 
16,000 | Cuba Telegraph ... es l i 7 Ф 10 — 11 94— 1 10 Ж 
6000| Do. 10 % Pref. 10 10 % 10 17 — 18 17 — 18 18 | 
12,981 | Direct Spanish Telegraph — - | 5/49 4$ Iona Ж. does M dde] Tui 
6,000 do. ‚ Cum. "Pref. aes 5 10 10 Ф 10 — 11 10 — 11 T ЧЕР 
30,0001 De, do. 4 Debs., Nos. 1 to 6,000 ..1|1 50 | 4 44 104 —107% 104 —107% 3 ag 
60,7101 Direct United States Cable „ ees э. 112— 12} | 11j— 12} 12} 123, 
120,000 | Direct West India Cable, Ax % Reg. Deb. . 102 —106 102 —106 5 
4,000,000 | Eastern Telegraph, Ord. 64 Stock) . M 174 —179 |174 —179 ха 1784 | 175 
1,295,000 Do. 3495 Pret. Stock к 100 | . s 104 —107  |103 —106 xd| 105} | 103} 
500,000 Do. * Certs., all paid ... 192 à "e 54 — 57 |103 —106 ves en 
89,900 Do. Debs., repayable August, “1899... | 100 5 5 101 —104 101 —104 КУ id 
1,432,268l Do. Mort. Deb. Stock Red. ^. Stock 4 + 124 —128 |124 —128 1262 | 1264 
1250, 000 um F C Australasia o China Telegraph 10 | 7 7 174— 18 | 174— 18 ха) 17i | 17% 
o 5 us. Gov. Sub.) Deb., 1900, red. ann. . P 
16, drgs., reg. 1—1,049, 3,976— 4,326 100 5 |5% 99 —103 99 —108 ia 
64,4001] Do. do. Bearer, 1,050—3, 915, 4,327—6,400 | 100 | 5 & 5 & 100 —103 |100 —103 1014 | — 
| Ро. 1 PN. bonis Vis * Stock 4 4 125 —129 125 —129 128 | 127j 
astern an uth can Telegraph ‚5 „ Mort. Deb., ez 
25.1000 1900 red. ann. drgs os. 1 to 2,848 [| 100 | 5 * W 
46,5001 Do. do. do. € bearer, 2,844 to 5,500 | 100 | 5 en 100 —103 |100 —103 ae 7 
300,0001 Do. 4 % Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 abs 104 —107 |104 —107 I et 
200,0001 Do. 49% Reg. Mt. Debs. (масна Р Bub. 0 1—8, 000 25 4 - 104 —107 104 —107% x T 
180,227 | Globe Telegraph and Trust ... ia 10 | 44 4h 121— 1 121— 123 122 123 
180,042 Do. do. 69, Pre. 10 | 6 6 162— 17} | 164— 173 | 16 .. 
150,000 | Great Northern ‘Telegraph, of Сорый... 10 |10 10 284— 294 | 281— 294 283 | 288 
150, Do. do. do. Debs. ... | 100 | 5 5 101 —104 101 —104 T id 
97, Halifax er Cable, 4% lst. Mt. 'Dbe., n.1-1,200,rd.| 100 | ... is 100 —103 |100 —108 | — et 
17,000 | Indo-E elegraph se 5. | 25 ро & о 56 —59 |57— 60 | 59 | ... 
100, 0007] London Platino-Brazilian Telegraph, 6 % D Debs. 100 | 6 6 109 —112 |109 —112 as one 
484,597 | National Telephone, 1 to 484,597 5 | 54% 6 56— 6 | 5H| 5H 
15,000 Do. 6 Cum. lst Pref. 10 | 6 6 13 — 15 14 — 16 15 785 
15, 000 Do. 6 95 Cum. 2nd Pref. ... 10,6 6 13 — 15 13 — 15 8 TT 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 5 5 58— 58 58 | — 
1,329,4711 ро. 34 % Deb. Stock Red. Stock| 34 34 99 —102 99 —102 | 100 993 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1,6 5 f— 2 $— 1 m - 
100,0001) Pacific and European Tel., 4 * SM Debs., 1 to 1,000... | 100 | 4 4 104 —107 104 —107 |... sats 
11,839 | Reuter’s ... eos - 8,65 5 64— 7} — 7 79 68 
8,381 | Submarine Cables Trust Ме io „ e POOR, ss T 134 —139 134 —139 ii TN 
58,000 | United River Plate Telephone „ з 5 5 6 5 — e 
151,7331 Do. do. 5 Debs. Stock| ... iin 102 —105 [108 —106 105 | 104 
200, West African Telegraph, 5 % De 100 |5 % 5 % 100 —103 |100 —103 |1014 | .. 
80,008 | West Coast of America, Nos. 1—80, 000 and 53, 001—583, 008 24 | .. +e i— 1 i— 1 A - 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. 100 ^ 102 —105 |102 —105 103 ous 
64,269 | Western and Brazilian Telegraph ..| 15,2 81 121— 121— 123 ee see 
83,129 Do do. do. 5 x, Pref. “Ord. . ^ 74| 5 5 8 — 8 — ds аа 
33,129 Do. do. do Def. Ord. 74| ^ E 4 — 4 — бз - 
889,521 Do. do. do. 4 * Deb. Stock Red. ... |Stock| ... M 105 —108 |105 —108 105 T 
88,821 West India and Panama Telegraph 10 | 1 2 12— 2 1$— 3 li| 1H 
84,563 Do. do. do. 6 J Cum. lst Pref. ... | 10 6 6 104— 103 | 10j— 10$ 108 104 
4,669 Do. do. 6 Ф Cum. 2nd Pref. . 10 | 6 6 9 — 10 9 — 10 ӨК ds 
80, Do. do. 5% Debs., Nos. 1 to 1 ,800 100 | 6 5 104 —107 |104 —107 i 90 
158,1 Western Union od 0.8. Tp 6% Ster. Bonds 100 | 6 6 98 —103 98 —108 | 00 
. ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Cross and Strand Electricity Suppl ME c Was 5 6 7 114— 124 | 114— 123 yis » 
20,000 Do. do. do. do. Ф Cum. Pref. | 5 | E. | s 6 — | 6 — 64 es | гә 
84,000 Electricity Supply, Ord., ew oo 56675 |6 9—10 | 84— 9i 91 9 
60,000 Do. do. do. % Deb. Stock Red., Stock 44% | 44 118 118 {118—115 | ... | ... 
50,000 | City of London Electric Lightirg га. 40,001—90,000 10 | 7% 10 22 — 24 |22—24 | 23H 231 
10,000 Do. Ота. Nos. 90,001 to 100,000  ... . FJ 
40,000 Do. 6 % Cum. Pref., 1 to 40,00 10 6% 6 15)— 164 | 15%— 163 | ... | .. 
400,000 Do. 5 % Deb. Stock, "Scrip. (iss. at £115) all өд paid TEE $ 5 125 —180 125 —1380 | .. D. asi 
30,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 10 | ай | ай 12 — 18 |124— 133 18A .. 
10,000 Do. do. do. Nos. 30,001 DoD. n uc T 320]. газа ix 114— 128 12 — 13 124 
20,000} Do. do. do. 6 95 Pref., 40,001—60,000| 10 6 Y 6 14j— 154 | 144— 15h | 15) 148 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. Bl ace 1 В 5 — bi 5— 6à 544 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15 761 5 — 4 9 — 10 9 — 10 98 | .. 
12,000 Do. 7 Ф Cum. Pref. . 617% 7 94— 103 94— 104 m T 
110,000 | London Electric Bupply jM Limited, Ord. | 8| .. | .. 1 312 
48,050 Do. do. 6 % Pref. E wid un 6 — 64 6i— 6i 64 6} 
100,000 Do. do. doc. 4951stMt.Db.Stock Rd. Stock, 103 —104 [103 —104 | ... |... 
62,500 Metropolitan Electric Supply, 101 to 62,500 10 15% 6% 18419 11 19% 191 18$ 
22,500 Nos. 62,501 to 85,000, £4 paid œ=] | 10 1 101— 114. 11f— 123 111 
220, 0007 m 44 % First Mortgage Debenture Stock | ... | 44% | 44 115 —119 |115 —119 aw D. ay. 
6,452 | Notting Hill Electric Lighting 10 4% 6 17—18 |17 — 18 e 
81,980 | St. James's and Pall Mall Electric Laght, Ura. 5 1 14 17—18 |17—18 171 178 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5 7 7 9 — 10 9 — 10 | 97 94 
65,000 South London Electricity Supply, Ord., $3 paid ... n 6| |... 3 — 33 з — 314 3 
79, 900 Westminster Electric Supply, Ord., 101 to 80,000 519 * 129. | 154— 163 | 16 — 17 16g | 1651 
Subject to Founder's Shares. n Live Stock Exchange. 
1 ted all shares are fully paid I Dividends paid in deferred share warrants p being used as capital, 
immi miii d letter of one year and the first part ої the next, 
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SHARE LIST OF ELECTRICAL COMPANIES-OContinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


чо Closing Business done 


Present | NAME, Dividends for соков. uotation during week 
Issue, | Share. the last three years. qos ith. an. 18th, | yp onde AM 
пи | 1806. | 1897. 1898, Highest.| Lowest. 
60,000 Aluminium A" shares, Nos. 1—60,000  ... t T 14d 2н es ss 31— 3j 34— 3 ass ése 
80,000 | Do. 44 % 1st Mort. Deb. Stock Red. - .. (Stock) ... dis S. | 94 —100 94 —100 982 
80,000 | Pi Electric Жары "i i a i sac AOT «Lees A ww 16 — 17 17 — 18 18 17 
о. йо 6 um, Pref. 30,001—40,000 
10,000 (issued at £2 10s. prem. alpa.) . | EAE D oak e e| 18 — 18 | 18 — 13 133 132, 
100,000 | Do. do. 5 % Perpetual Debenture Stock ... Stock, ... РР .. 119 —121 119 —121 1203 | 1194 
Brush Elecl. Enging., Ord., 1 to 90, 00 8| nt | nt |... 1f— 9 | ц 2 ni d. d 
90,000! Do. do. Non-cum. 6 % Pref., 1to90,000| 2 nù | 49 .. | 2— 238 | 9)j— 928 | .. |... 
125,0001 Do. do. 44 nt. Perp. Deb. Stock ... [Stock] ... PA we 111 —115 111 —115 uss ee 
50,000 | Do. do. 2nd Deb. Stock Red. Stock TE .. |101 —104 101 —104 955 T 
20,000 Callender's Cable NON X. shares, Nos. 1—20,000 ... Bl ase T y 94— 10} 94— 104 108 | 10} 
90,000 Do. do 44 % lst Mort. Deb. Stock Red. Stock. . q 10 —113 1110 —113 о 
85,250 | Central London Railway, Ord. Shares е T nb ШКЕ S iss 185 92— 10} 93— 10} 104 95 
178,308 Do. do. do. £8 pai s Td EN |. э 6 ‘it 51— 64 72— 8} ii в 
61,083 | Do. do. Pref. half-shares 2 bul. md V dR A1 8b 4 33 
71,447 | Do. do. Def. do. £5 paid Ро Ww "e T 4— 4} 4 — 44 4 ... 
630,0001| City and South London Railway ... .. Stock 144,95! 14%] 24% 07 — 69 | 68 — 70 70 | 095 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 ‚500 £4 pd. I0 Y a " „з 34— 4 34— 4 ie "i" 
82,098 | Crompton & Co., c. 1 to 32,098 ... „ cee it wear е | 2f Bp dé 
о. 5% 1st Mort. Reg. Debs., 1 to 743 of ` 
82,850 | | £100, and 901 to 1 ,070 of £50 Red. eee eee eee eee SY — 94 91 — 96 
99,261 Edison & Swan Utd. El. Lgt., WAP „ 5 5 6 ‘a Ül- aa 38 213 2i 
17,139 Do. do. do. '* A" Shares, 01—017,139 5 do 6 2 T 4— 65 4— 5 T 
194,023 Do. do. do. 4 95 Deb. Stock Red. ... | 100 ux .. | 96 — 98 97 — 99 98 974 
112,100 | Electric Construction, 1 to 112,100 ... T ns 2| 5 6 6 — 2 21— at * 
25,000 Do. do. ms Cum. Pref., 1l to 25,000 568 217 @ 7 1 @ 3} з — 31 
140,300 Do. do. Perp. Ist Mort. Deb. Stock . Stock МЯ m . . 105—107 103 —105 xd 1043 
91,196 Elmore's Patent Copper Depositing, 1 to 70,000 ... . “as eae i— i "T T 
67, 276 | Elmore's Wire Мази acturing, 1 to 69,885, issued at 1 pm. S ess M ves i— T - 
9, ,6001| Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 ux] 291 7 7 . | 10 — 12 10 — 12 : б 
12,500 Henley's (W. "d Telegraph оны, Ога. сеж өз өк ү! 20310 12 .. |224— 233 | 234— 24] 243 | 231 
8,000 Do. 7 % Pref. al ФИГ X. 7 .. | 18 — 19 18 — 19 1 Я 
50,000 Do. E 44 Mort. Deb. Stock... Stock 44 А 110 —115 110 —115 113% 
50,000 India-Rubber, Guita-Percha and Telegraph Works e 10 . | 214— 21 224 229 | 221 
800,000 Do. do. do. 4 95 lst Mort. Debs. | 100 | ... T .. 102—106 |102 —106 in е 
37,500 Liverpool W | Railway, Оға: m ws — a 10 ME | 3} 34%  918— 104, | 10 — 1 Ms e. 
10,000 Do. Pref, £10 paid ..  ..| 10 6 5 Б € 14$— 15] | i= 1 ...| .. 
87,850 Telegraph байы and Maintenance ... 12 | 15 % 15 | 87 — 87 — 404 | 39 
150,000 Do. do. do. 5 95 Bonds, red. 1899 | 100 5 b | id T ids 
13,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20, 000... ss ED Sek н | 7à— 8 | 8- 9 . 
13,400 ро. до. 5% Cm. Prf. Nos. 6,601 to 20,000 5 | a 8 | Bb 8 vi 
540,0001! Waterloo and City Railway, Ord. Sto б | 100 111 —114 108—111 1104 


t Quotations on Liverpool Stock cy wee on t Unless otherwise stated all shares are fully paid. 
Dividends marked $ are for & year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (full ү paid) 10}. National Electric Free Wiring, 10s. paid, to т. 
British Aluminium, Ordinary, 10—12; 7 95 Pref., 11—18. Smithfield Market Electric, 4—5. 
House-to-House, 4495 Debentures of 2100 103—109. T. Parker, £10 (fully paid), 152—164. 


Kensington and Knightsbridge Electric Lighting, Ordinary “ae 
£5 (fully paid) 18—14; lst Preference Cumulative 6%, £5 
(fully paid), 72—8}. Debentures, 103—106%. Dividend, 1897, 
on Ordinary Shares 10%. 


* From Birmingham Share List. Bank rate of discount 4 per cent. (October 13th, 1898). 
— . — .. — —— — =з Атчы Әмина ————————————M————————ÉÉÉÁÉÁÉÁÉÁÉÉÁÉA————— ——————————— 
MARKET QUOTATIONS. Wednesday, January 18th. 
Increase or Increase or 
CHEMICALS, &c. This week. Last week. Decrease. METALS, &c. This week. | Last week. | Decrease. 
a Acid, Hydrochloric 88 - cwt. Я . a b Aluminium Wire, in ton lots.. per ton £224 £224 
"aris мно js авг 199 — ewt. A. zi. dh I" Sheet, in ton lots.. per ton #191 #191 es 
6 ы eon 95 .. per owt. 82/- 82/- Es с Brass (rolled metal 2" to 12") basis per lb, 74d. 7d, . ine, 
a „ Bulphure ..  ..  .. per owt. 5/6 bj i. c „ Tube (brazed) ..  .. per Ib. . AM. . ine. 
a Ammoniac, Bal .. per cwt, 87 87/- 2% € „ Wire, basis T .. per]lb, 114. 4 ino. 
^ Ammonia, Marais (grey) .. per ton £19 £19 f Ebonite Rod per Ib. B/- Bj- .. 
(white) .. рег ton #96 " Sheet per lb. 5 6/ —— 
2 ea 4% .. рег ton £5 15 £5 15 g Copper Bars T on .. per ton £78 £70 £8 ino. 
a Bisulphide of Омо e. per ton £15 5 9 „ Wire (basis price). per lb. — 2 * ła. ino. 
a Borax .. «+ per ton £16 10 216 10 * g „ Sheet .. « per ton £78 70 £3 ine. 
я Benzole 0 0 о. ёе .. per gal. 7/- 7j- ae 9 » T oe .. per ton £13 £70 £8 ino. 
å .. per gal. Í 5/6 à n German Silver Wire per lb. 1/6 1/6 $35 i 
on ns 
© Confer шум. ic шш ae | ge a | Оа oc cn MES] ON. % | obtainable 
А » White pe са .. per ton £30 10 £30 10 a h India-rubber, Para fine +» per lb. 8/11 4j- 1d. dec. 
Peroxide А .. per ton £927 10 297 10 es 1 Iron, Charcoal Sheets per ton £18 418 oe 
a Meihylated В Spirit per gal. 2/9 9/9 : í „ Pig (Cleveland warrants) per ton 46/43 45/1 1/34 ino. 
a жа, Бо vent (90 959 at i , Forgin sedg enn per ton | From £11 | From £11 ө 
160° С.) per gal. 5/6 | 5/6 " 4 „ Scrap, heavy per ton 45/- 45/- 
a Potash, Bichromate, in casks. per Ib. ў d. 85 i Wire galvanised No. 8. per ton £8 15 £8 15 
е „ Caustic (15/80 "o « por ton £ | 94 Ыз g Lead, English Ingot  .. perton | #18 15 £18 15 
isulphate ee .. per ton £85 #85 T d Sheet .. рег ton £14 10 #14 10 
е Sh hellac * .. рег сиё. 65/. 65/- ета Міса (uncut slabs 8" long) per lb. 6/6 6/6 
a Sulphate of Magnesia .. per ton £4 10 £4 10 vé m Manganin Wire * 28.. .. per lb. 8/- 8/. 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 is g Mercury .. - «+ «per bottle £8 £8 
а пенка e. рег ton £5 15 £5 15 » о Platinum `. per oz. | #816 £316 L 
.. per ton £55 £55 i i Steel, Magnet, acc'd'g to dese’ Р n p.ton | From £15 | to £40 m 
= Boda, Caustic (white 70 % .. per ton £7 10 £7 10 fe i Steel, o M: in ia e £58 £58 .. 
a „ Crystals .. .. per ton | £8 £3 d 9 Tin, block . per ton | £10310 £101 £1 10 inc. 
a „ Bichromate, casks  .. per lb. Sd. ва. us 9.» BE + .. per lb. 1/4 1/4 8 
| | m , wire Nos. 1 to 16 per Ib. 1/5 1/5 
j Yarns, Cotton, Single 1010. bundles pr lb. 64d. 624. e 
„ Flax,60r8lea... .. per lb. 4d. А zd. ino. 
15 Hemp, 8 ply 10 ibs... per lb. А А es 
| е Ж Russian, 10 lbs. per Ib. 4 434. 
| Оё x Jute, 180 Ibs. rove .. per ton £12 £12 ар 
| | j „ Manila, 24 thread .. per ton #30 £29 £1 ine. 
| | _k Zine, Sheet (Vielle Montagne bnd.) p. t. £98 £98 T 
a Quotations supplied by Messrs. G. Boor & Co. 1 Quotations supplied by Messrs. pong & Lowe. 
b ” ” n —— British Aluminium Co., Ltd i " " v " Morris Ая C. Yeo & Co. 
c n н » Messrs, Thos. Bolton & Sons. k " » „ — в Ashby, Limited. 
d n n " 1 " ” T " re & Oo. 
H ” n n The India-Rubber, G.-P m „ n T » W. T, Giove over & a Ltd. 
” T " e India-Rubber, G.-P.,and Teleg. Works Co Ltd " " ” ” ” . & Sons. ; 
{ „ " " Messrs. James & Shakspeare ~ u * n Johnson, n, Nacken & Co, Ltd ] T 
M" u " n Jackson & Till Digitized hv М.Л a JA ) є 2 | uii 
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(Continued from page 68.) 


Beet Size anD ВНАРЕ or Corr ғов VIOL Nr Resonance. 


It is of interest to find the shaps of coil adapted to reduce damp- 
ing due to ordinary resistance to a minimum. Let the coil bs of 
mean radius a, of sectional radius c, and consist of n turns: then the 
volume of copper in it, ignoring insulation, is 


22 
т?с 
- х 2 тпа = } т‘ а с?; 


=4rn a (tog 22 - 176); 


poe 27 "а R n (тпа)? 
Te week kw 
4n 


ed camping time-constant, or reciprocal of the lcgarithmic decre- 
ment, К 


T, 16 w KW 
тесе J +? к ca (log ror — 175) Uo 
8 . 
(tog 178). 
Bo * will be a maximum, and the damping a minimum, for 


dT 16 w 
dc 2 (log a T 175) - 8e = 0; 


log <2 = 175 + 15 = 3'25; 


or 


т — = 898; 
which is, therefore, the condition for maximum т with a given w— 
ie, the condition for least damping, with a given bulk of copper. 
This maximum T = Tm = ж?к 2 = T = 55 wi 
(= 34 seconds for a ton of copper). 
The E M.F. which the condenser will have to stand is p T Ey. 
The L appropriate to Tm is 
In = бт nia 16˙5 ** wi 
. (= 1,660 n? for a ton of copper). 
The mean periphery of the coil is 5'5 т? 
(or 5j metres for a ton of copper). 


4 wi 
The thickness of the coil, 2 с = 17345 


(== 59 centimetres for a ton), 


Sach a thickness of оой may seem preposterous, but 
in certain confined spaces (e g., а Jighthouse) it is advan- 
tageous so fo be able to dispose the circuit, and the coil 
may consist of any smount cf turns without detriment. 
What bas to be scrupulously avoided in the neighbourhood 
cf any coil is conducting material; but the reaction effect 
cf such material falls off rapidly with distance—as the 
inverse 6th power (see Lodge, Phil, Mag., Feb., 1880, p. 142) 
~and accordingly it is to be hoped that the general con- 
ductivity of the earth will not exert a very deleterious 
eflect. Its effect will certainly be in the direction of 
increasing the resistance, and therefore the damping, of 
either coil; but, beside this reaction effect, a true partial 
tereeniog of one coil from the other is to be found. 

The thickness of wire is 

TVA PRA (~ 50 fer a ton of co r). 
* ^ 107 V n NAP А рре 
Thue, for instance, the coil might bave 10,000 turns of wire half a 
erntimetre thick (No. 53); the outside diameter of the coil would be 
21 metres, and the inside diameter 14 metres. Such а сой would 
Weigh a ton, and its resistance would bs 


R= — = 480 n? C. G. S. = 48 ohms. 
w 


Ita self-induction would be 165 henries; its time of falling to L the 


current, 3:4 seconds; and its magnification ratio, with a note of 
400 per second, would be 8,500. 

The cor denser to be used with it for this note would be about 
тй microfarad, or 9 metres electrostatic capacity. It might have 
au sir cr fluid dielectric to lessen hysteresit, and must be able to 
stard а very high potential—for instance, nearly a million volts if 
the applied dynamo E.M.F. is 100 volte. 

current in the wire would be y amperes, and the energy 
expended therefore insignificant, vis, about 200 watts. In such a 


case the signalling would be done by the agency of the mass of 
copper rather than by mechanical power, and the tuning would be 
excessively sharp. There may be a few places where it is desirable 
to economise power to this extent, as, for instance, when the dynamo 
has to be driven by hand, or where space is very cramped, as in а 
lighthouse ; but in most cases 16 would be far better to expend more 
power and open out the coil into a circuit enclosing a large area. 
This could nearly always be done at one of the stations. 

А com coil like this is not а powerful sender or receiver, in 
spite of its high magnification ratio. For instance, using a pair of 
such coils, one as sender and one as receiver, 


мр = (тпай) = +«BWa’= 9 C. G. S. 


B» the induced current, when properly attuned, is 
DEM. ‚ 100. 10% _ 64х10 oas. 
n? 2:900 48 1878 x 48 x 10? т ев 


Bo the distance at which this current would be а microampere 
(1077 C. G. S.), or something quite audible, would be 


т = X 64 x 1015 = 4 kilometres only. 


THROTTLING. 


The tbickaess of wire permissible without insulated sub-division 
into strands is regulated by the frequency. Taking Lord Rayleigh's 
value of the initial throttling, p? L? 42/12 Ra, it comes out 12 n? at x 
10-5 C.G В. for copper; so, if the throttling is not to result in a 
greater increase of resistance than 1 per cent.,a thickness of wire 
1:08 cm., or No. 5/0, may be used for s frequency of 100 per second. 

For 500 per second nothing thicker than 0 48 cm., or No. 6, should 
be used without sub-division. 

For 1,000 per second No. 10, or 0:34 cm. thickness, is permissible. 

For 1,600, No. 12; and for 2,500 per second the appropriate thick- 
ness is 0:216 cm., or No. 14 8.W.G. 

It No. 2 wire, or 19/16, is used for 500 per second frequency, the 
loss due to throttling is 5 per cent. | 

It No. 0, or 19/12, is used, the loss is 9 per cent. 

But if the strands are each cotton-covered before stranding, then 
there is practically no loss. 


PART III. 
DETEOTORS. 

A large number of devices for improving the detector of the 
flactuating curren‘ at the receiving station were made and tried, and 
a few of them may b3 here described. 

Tone Telephone. 


Not only was it considered desirable that the two circuits should 
be attuned to each other and to the sending dynam»? or intermitter, 


but also it was thought well to make the receiving telephone so that 
it would only or chiefly respond to one particular note.) 

I had found that the diaphragm of а Bell telephone need not be 
free everywhere, exoept at the edges, but might nearly as well be 
fixed all over to а thin deal sound board upon which the ear was 
directly pressed. Consequently I proposed to use this sound board 
idea for a tone telephone. 


One good form is represented in figs. 1 and 2, where > is the tuning 
fork, screwed into a sound board, with its prongs highly magnetised, 
and with a short iron electro-magnet between its prongs, round which 
the received alternating currents were to circulate. The whole was 
mounted in a compact case, in general ap ce like a Bell tele- 
phone, and the result was very sensitive to the proper note—die- 
tinctly more so than an ordinary telephone when both were in 
circuit. The ear was laid right upon the wooden end, и, which holds 
the stem of the fork, and thougb, of course, the sound did not rise 
and decay quite sharply, yet sigaals could be clearly read, and the 
dampiog of the fork might be any time increased at the expense of a 
lit'le seneitiveness whenever sharpet—i.e, quicker—signals were 
wanted. Such a tone telephone, arranged on a large sound board, or 
with a resonant jar (fig. 2), may serve as syntonic "call," accurately 
discriminating one station from another. 

Another use for which it is convenient is to serve as a weak local 
sender for the purpose of detecting whether the receiving circuit is 
properly adjusted or not. Thus, for instance, suppose signals are 
expected from a distant station, and are not being received, it may 
be because the receiving circuit or its apparatus has gone out of tune 
a little; so its tone can be tested by twitching with the fingers the 
tuning fork of a tone telephone, whose local circuit is properly 
arranged in inductive connection with the main receiving circuit. 10 
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gives at each twitch & feeble alternating current, which should make 
the receiving instruments decidedly respond. If they do not, they 
must be adjusted till they do. 


Coherer. 


Another totally different form of detector was suggested by the 
old experiment of the syntonic jars, where the sir gap was filled by 
a pair of knobs in near contact, and with a local battery and bell— 
in other words, with what is now called a coherer circuit. So now 


the receiving condenser can be shunted by a coherer, and a relay 
worked by the signals so obtained. But to the sinuous disturbance 
of an alternator a coherer turns out practically insensitive; it is to 
electric jerks that it responds. Accordingly, when the sender is of 
the make and break kind а coherer answers; but when it is of the 
slowly alternating kind it fails. 
Coherer Call. 

By inserting an interrupter in the receiving current so as to jerk 
any induced sinuous current that it may find there, the coherer can 
be made to work, and one plan of its connections is shown in fig. 3. 


„ә 


S KL | 


wy A | 
Fia. 3. 


It may not at first be apparent why there should be two con- 
densers in series in this figure, but it must be remembered that the 
interrupter must not be allowed to affect any portion of the local 
battery current, or, of course, the coherer respond when no 
Bignals are being sent. 


Bolometer. 


A bolometric call was also tried, but, as it was not specially suc- 
cessful, the details of it will not be given. 


Vibrating Coil Telephone. 


For the purpose of disturbing a sound board, and in general of 
roducing a mechanical effect in solids or liquids, as opposed to gases, 
t was thought probable that an iron diaphragm was not the best 
plan, but that the whole receiving coil might be mounted so as to be 
capable of vibration in & strong magnetic field. 

An early form of the vibrating coil telephone and sound board is 
shown in fig. 4, where M is a large horse-shoe magnet with perforated 
poe pieces, one of which carries а sound board with a stretched wire 

om its middle passing right through the perforations to а screw- 
tightener, and carrying, rigidly attached to its middle, a light fine wire 
coil, matted together with shellac, and placed between the pole 


P 

The magnet was magnetised, not in the customary way, but with 
its adjacent poles of the same sign, so that the lines of force spread 
out through the coil, and give it the chance of cutting these rapidly 
if it moves at all axially. 


On passing full alternating currents through the coil the sound 
board was “ig ie en by its taut wire. А sub-divided iron 
core was also placed in the coil, but whether by reason of the 


LUE 
MEI pato 


ҮЙҮҮ 
flag 
rU ИЙ!!! 


dé rre aon. — 
„еее — ++ tH „ыт — t4 


Fia. 4. 


increased mass, or for some other reason, it did not now work so 


well. 

Another form was then made, with a magnet specially designed as 
shown in fig. 5. 

All the iron was well annealed, plenty of field winding put on, 
and the air gap was an annulus g inch broad; no attempt was made 
to sub-divide the iron, because in this arrangement it is plain that 


$3333 


in 


eddy currents are all to the good. They do not occur in any moving 
part, so the only effect is to diminish the impedance of the receiving 
coil. The coil is powerfully uu by the strong field, and а 
certain strength of field is therefore 3 

The coil was attached direct to а wooden disc, and the thicker this 
disc the higher the note to which the arrangement most powerfully 
responded. By placing the ear on the wood, the first instrument on 
this plan was exactly as sensitive as the best of the used patterns of 
telephone—for instance, the Collier or the Ader pattern. 

Tambourine membranes and many other plans were tried for 
holding the coil, but the simple wooden sound board answered 
best. 

The wooden disc need not be clamped at its edge. It has а 
circular nodal line, and in three points on this coil it was sometimos 
clamped so that it could vibrate freely like а circular sort of har- 
monicon reed. Thus mounted it was very sonorous before the coil 
was put on. The load of the coil bad to be taken into account in 


ry 
The loading, bowever, 8 all this and greatly increased the 
as а Byntonic receiver it was not success- 
ful. The coils at this time were cf copper, and heavy. Now they 


Е ати 


№ a 


SLA a uw MEM EE 


„ 


P S 


— — — P P AP MR P ИР с др ДР ap 


Vol 44. No. 1,104. January 20, 1899.] 


THE ELEOTRICAL REVIEW. 


105 


Magnifying Telephone. 


Instead of using the vibrating coil to affect & sound board direct, 
it was obvious that it might be used first to affect a microphonic 
contact of a local ba circuit, and thus cause a fluctuation in a 
stronger current than that induced from a distance, and so send 
on а more vigorous disturbance to another telephone, and thus cause 
. For this purpose, after several microphonic trans- 
mitters had been tried, а Berliner was ultimately chosen, and arranged 


Here the ordinary жере are arranged so that the disturbance 
ean be heard ids without magnification and compared with the 
disturbance 


The telephone, T;, serves for both determinations according to the 
gre is pushed down. 

hone, T, was a duplicate of the same make, which was 

either circuit when т, was out of it, во as to keep every- 


instated in 


thing similar. It was found during the experiments that T, was un- 
important ; the resistance and inductance of the rest of the circuit 
were great in comparison. 

At this early stage, and with the Berliner transmitter, 16 was found 
that magnification was easy when the original effect was fairly large, 
but that when the original effect was barely audible magnification 
became difficult, and never very marked. 

( To be continued.) 


THE BARKING EXPLOSION. 


Ir is suggested by the Engineer, with some show of reason, that the 
instances of very disastrous boiler explosions are those in which the 
shell has first pne way in the steam space. The sudden release of 
pressure w cause the body of hot water to be suddenly lifted 
with considerable force, and the water would shatter the plates, 
thoroughly open the boiler, and let loose all tne stored energy, 
T 288,000 foot tons. 
It is that the boiler was 20 years old, and this seems to have 
as a telling point against the owners. We should 
tay that we hold no such views, and consider Messrs. Hewett per- 
fectly justified in using a boiler of this age, even if it had been 
removed from a ship as unfit for 90 lbs. It was only worked at 60, 
and might have been good for 20 years at that pressure. The pressure 
gauge N to have moved back and forwards through what seems 
ted range, as the boiler got cool and hot, and the working 
appear to have been anything out of the 
up steam, а practical man should, with а newly 
ba other test gs, with a view to note the 
by observation of its issuing strength. This may have 
boiler was re-tubed in 1897, and this would have afforded 
of the condition of the plates internally. 
ourselves of the steam test to 90 lbs. than we do of 


got into the furnace. Now, an explosive acts by 
expansion. It does not create a great pressure over a 
in a furnace it might blow out the furnace 
ptured the furnace, it is doubtful if the effect would 
shell, unless the explosive was in some дору. 
has shown any reason to suspect a cause of greater 
excessive hydraulic test we named last week. 
question of an explosion having occurred in the fur- 
at the inquest referred to two holes driven outwards 
These do at least deserve consideration in the 
owners. There appears, во far, no evidence whatever 
ever had any reason to express any doubt upon the 
of the boiler. Such information is very often 
uests on boiler explosion fatalities; there is none 
er had plates of { inch thickness, though only 
inches diameter. 
At the adjourned inquest evidence was given by Mr. Stromeyer, of 
Manchester Steam Users Association, that the pressure at the 
of the explosion was probably 400 lbs. ог even more, but he 
state nothing as tothe manner in which this enormous pressure 
accumulated. The pressure gauge was probably wrong. Thus, 
present, the whole affair is somewhat mysterious, but it must 
satisfactory to Messrs. Hewett to have it stated that their boiler 
really in excellent condition. 
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TECHNICAL EDUCATION. 


WHILE во much is talked of technical education, it is clear 
there can be no fixed policy. Mason College, Birming- 
ham, is not flourishing, apparently not being of the sort to 
attract Birmingham. A London daily thinks it affords too 
literary a curriculum for such a business centre, and it 
is to be feared that the idea of many people of the education 
of a man in commerce is that there should be neither Greek 
nor Latin, and, in fact, nothing which is not of obvious and 
direct utility. This is a crude and coarse conception of 
education of any kind. Young men brought up on such 
lines are unbearable. We doubt if the people who advance 
such ideas really understand what they would in- 
" voke, nor is it probable that they only surround 
themselves at home with the strictly utilitarian, 
confining their furniture, for example, to the pro- 
phet’s bed, chair, table, and candlestick, which 
appeared to be the Scriptural limitation of personal 
comfort. But we would rather see such bodily 
limitations than see the same economy applied to 
mental furniture. Probably the very failure of 
Mason’s may be indicative of. its need, of the lack 
of appreciation among Birmingham people of 
anything beyond the merely sordid. 

But even Mr. Chamberlain demands attention 
for the higher general culture. 

The University of Leipzig recognises commerce 
in an official kind of manner, and the Birmingham 
Chamber of Commerce would like to see the 
same at their own new university. But what is 

a commercial education? Is it to include merely the 
teaching of book-keeping and foreign languages? This 
will not teach commerce. Commerce cannot be taught. 
Languages should be; во should accounting, and 

ially should a sound geographical knowledge be taught. 

e don’t mean that kind of geography which is little 
better than a record of a few bays, mountains, and seas, 
and the names of the towns on certain rivers. What needs 
to be taught to the extent of being appreciated is the 
reason why the big rivers run past the large towns. Why 
such a big town as Liverpool is so badly on a dan- 
gerous «с, Why cotton can be spun во well in Lanca- 
shire. Why English railways which run N.W. and S. E. are 
easier made to pay than other lines. 

Much of the success of the Germans has grown out of a 
methodical system of education of many yeara' growth. A 
child is taken and trained continuously in a given direction, 
but the Germans do not, we believe, try to make generals of 
all their boys, they limit their teaching to their capacities. 
Germans are taught well up to a point, and the machine 
runs well as a machine, but German training is rather apt to 
make a man a very efficient wheel or a ing, and he 
works as such. Englishmen may be less finished as to details, 
but in an emergency the machine resolves itself into a 
series of disconnected parts, each endowed with some auto- 
maticity. The German army would not be caught in so many 
traps as our own, but it is doubtful, should they be, whether 
they would respond and individualise as our men did at, say, 
Inkerman. Earl Spencer, speaking at the Association of 
Technical Institutes, thought we were behind America. We 
doubt it. American competition is purely the result of 
better specialisation. German competition is largely a matter 
of cheapness, but a recent visitor to Germany informs us 
he saw very little of striking moment in German ironworks ; 
nothing equal to English practice. Our own opinion of 
English technical institutes is that they are practically 
wasted. They should be daylight schools, not evening sleeping 
places for work-tired lads. 

See the number of them from the latest beautifully 
equipped Northampton Institute, and note the little Lions 
they are, the paucity of their staffs in numbers, and the short 
daily period of utility. These institutes ought to be avail- 
able for the daily tuition of children of people of moderate 
means, They should directly follow upon the better grade 
primary schools, and in this way they might be еш 
of real good. They cannot now be of much use. Thousands 


of youths would attend t A muc whose parents cannot pay 


the fees of such places as King’s, and who find the evening 
classes impossible, involving late trains home, and, in the 
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case of boys at work, over exertion and injury to health. 
One year of thorough hard work at a good technical insti- 
tution, where a boy would acquire a start in chemistry 
and physica, &c., would put a capable youth in a position to 
pane his studies at home after going to the workshop, and 

e could, if disposed, learn more at home than at the insti- 
tute, because he need waste no time waiting. It seems to 
us that a technical institute would be invalaable to such a 
boy if he could use it in an evening when he desired to have 
assistance on difficult points. 

Probably, in course of time, some more satisfactory use 
will be made of our many technical schools. We must first 
rid ourselves of the idea of evening classes. A daily course 
as long as can be afforded, and opportunities for occasional 
evening assistance from, say, 5 p.m., or even a system of 
correspondence tuition, would do much. In the meantime, 
the machinery is there and the raw material to work upon as 
soon as we grasp the subject boldly. At the present we are 
all simply frittering away good opportunities. 


THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES IN 1898. 


By JOHN B. О. KERSHAW, F. I. O. 


(Concluded from page 43.) 


UV.—Copper. . 


The leading featare of 1898 in the refined copper industry 
has been the depletion of stocks owing to increased con- 
sumption, and the advance of prices from £48 to £56 per 
ton for G.M.Bs. Any estimate of the aggregate output of 
electrolytic copper in Europe is rendered difficulé by the 
refusal of some of the refiners to furnish details of their 
production. The writer, from the answers that have been 
returned to him, estimates that it has varied between 25,000 
and 80,000 tons for some years, and that no increase will 
have occurred during 1898. "The output for the American 
refineries in 1896, as given by Titus Ulke, was 124,000 tons. 
There is reason to believe that both in 1897 and 1898 the 
increase in American production has been maintained. The 
total output of electrolytic copper by the refineries of 
America and Europe at the present date, is therefore probably 
about 3,400 tons per week, or 170,000 tons per annum. 

During the ps 1898 the difficulty experienced by English 
refiners in obtaining adequate supplies of suitable raw 
material has continued to check the expansion of the elec- 
trolytic refining industry in this country. 

Recently, bowever, changes have been upon by 
English firms as regards charges for smelting, which may lead 
to an increase of the shipments of unamelted ores, and the 
cad ros of copper mines which is occurring outside the 
United States, may also lead to an improvement of the posi- 
tion a pus by the English refiners with reference to 
supplies of crude copper. 

he writer believes that there are at the present date 31 
electrolytic copper refineries in operation distributed as 
follows :—America, 9; Germany, 7; France, 6; England, 5; 
Russia, 8; Japan, 1; while there are, in addition, five copper 
depositing works where the Elmore and Dumoulin processes 
are in operation. During 1898 three of the older companies 
have been enlarging their plants, and new works have been 
erected at three localities in America. In 1899 electrolytic 


copper will therefore be produced in 89 works in Europe and 
America. 


V.—CHLORATES OF Potassium AND SODIUM. 


The four industries that have been hitherto noticed, are 
all represented in this country ; and in one of these industries, 
the electrolytic alkali manufacture, the works in the United 
Kingdom are larger than those found in any other country. 
The manufacture of chlorates by means of electrolysis has 
not yet been introduced into this country. Although, a few 
years ago, the chlorate прріу of the world was practically 
entirely drawn from Eng chemical works, the situation 
is rapidly changing ; and two-thirds of the chlorate pro- 


duction of the world is now manufactured in electrolytic 
works situated in France, Germany, Sweden, and America. 
'T wo causes that have contributed to bring about this change 
have been the absence of any large water - Power capable of 
easy and cheap development in the United Kingdom, and 
the fear that with steam power, the electrolytic manufacture 
of chlorates might not prove remunerative. The first cause 
will shortly be removed by the efforta of the financiers and 
engineers who have combined forces in order to create and 
utilise 80,000 to 40,000 H.P. at the head of Loch Leven in 
Scotland; and the correctness of the latter will be put to 
the test, by the experience of the Wenlock Electrolytic Com- 
pany, capital £120,000 ; a company registered during the 
pet year for purchase of a colliery at Little Wenlock, in 

hropshire, and the manufacture of chlorate of soda and 
other chemicals by electrolytic methods. The number of 
works abroad engaged in this manufacture is now seven, 
situated at St. Michel,“ Chedde, Valorbes, Bitterfeld, 
Leopoldschall, Mansboe, and Niagara. 

The aggregate horse-power available for the manufacture 
is about 30,000, and the present output of these seven works 
is estimated by the writer to be about 6,500 tons. When 
one recollects that eight years ago this manufacture was in 
its infancy, the progress is striking. 


VI.—HyYpocHLORITES FOR BLEACHING AND DISINFECTING 
PURPOSES. 


The manufacture of solutions containing hypochlorite of 
sodiam or of magnesium, and their use for bleaching pur- 
poses, is slowing extending, and a fairly large number of 
paper pulp mills and of textile bleaching works in France 
and Germany now possess their own electrolytic plant for the 

tion of these solutions. As regards the cellulose 
actories the Kellner apparatus and process is most generally 
employed, though at Lancy, in Ieére, the Corbin process is in 
use; while for bleaching textile goods the Vogelsang form of 
apparatus is used by the majority of bleachers. These installa- 
tions are to be found chiefly in Germany and France, and 
the writer does not know of any paper mill or textile factory 
in England that has yet adopted these new methods of 
bleaching. 

The essentially conservative character of the British manu- 
facturer renders him over cautious, but in the course of the 
present year it is probable that trials of one of these pro- 
cesses will take place in English works. 

There are no further developments to report in connection 
with the Hermite sewage disinfection process, and the un- 
favourable issue of the experimental trials at Bombayf 
seems to have effectually checked further work in this 
direction. The possibilities of the Septic-tank treatment 
of sewage is, doubtless, partly responsible for the cessation 
of all panies n the со ep d со If 
sewage can equately purified, by simply leaving it to 
the bester which multiply in N numbers in ii 
under favouring conditions, it is obvious that all other 
methods of treatment must retire from the contest. 


VII.—OzoNE. 


There is little of industrial importance to report 
in 1898 in connection with the production or ntilisation of 
ozone. 

Experimental work is being carried on in many quarters ; 
but the writer is not aware that any of the proposed appli- 
cations of ozone, with the exception of Otto's method of 
manufacturing vanillin, are yet working upon an assured 
commercial or industrial basis. The experimental work at 
Oudshoorn, in Holland, st Blankenberg, in Belgium, and at 
Paris, with the Tindall-Schnelle ozone process has been con- 
tinued during 1898, but no reliable figures of cost based on 
these trials have yet come under the writer’s observation. 
The m ental work carried out by Rosenblum and others 
in London with reference to the use of ozone for oil refining 
has resulted successfully; but the flotation of the Ozone 
Oil Refineries and Industries, a company which was 
organised to work this process, has been delayed, and the 
writer is informed by Mr. Yarnold that it will not oocur for 
some little time. 


* For description of this works, see ELECTRICAL, REVIEW, Novem- 
ber 25th, 1898. 
1 ELECTRICAL REVIEW, Ус]. xli., р. 435. 
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VIII.—Z1Nc. 


The chief event of 1898 in the electrolytic zinc industry 
has been the definite abandonment of the Ashcroft zinc 
extraction process, after lengthy trials at Newcastle, New 
Sonth Wales. The failure of the process is attributed by 
the inventor to three causes:—(1) diminished metal value 
of the ore sent for treatment: (2) difficulties due to the 
accumulation of manganese: (8) lack of the necessary 
financial support. The failure of the ре has obliged the 
Sulphide Corporation, which purchased the patents, to write 
£187,500 off its capital account, and has led to much mutual 
reorimination. Four wet extraction processes are still in 
operation, but only two of these are working upon a com- 
mercial basis. The Hcepfner process is operated at Winning- 
(ор, in Cheshire, and at Fuerfurtb, in Germany; in 1897 
1,200 tons zinc were produced by this process at these works. 
The Dieffenbach prone is worked at Duisburg, in Germany, 
and is stated to be producing about 90 tons zinc monthly. 
Both of these processes utilise zino chloride solutions as the 
electrolyte, and it is questionable whether they woald prove 
profitsble in the absence of the chlorine liberated at th 
anode. 'The Cowper-Coles extraction process is in i- 
mental operation at Hayle, in Cornwall. It has been 
described in this paper,* but no figures have been published 
concerning its efficiency or costa. At Lipine, in Silesia, the 
Nabnsen process is reported to be still in use. 

Many believe that the solution of the problem of zinc 
recovery from refractory sulphide ores will be solved by a 
dry or fusion process, a belief shared by the writer; and on 
this account the Swinburne sulphide ore process, recently 
described and criticised,t is of exceptional interest. The 
trials to be made during the present year, with this process, 
will show whether the ри formed by its inventor, 
м regards its practicability and eoonomy are justified. 
Another fusion process—the Fry process—has emerged from 
ita experimental stage duriog 1898, and works are now 
building at Manchester on a very large scale for industrial 
operation of this process. It is not, however, an electro- 
metallurgical one, and it is only mentioned because ita 
operation will probably cause a serious fall in the price of 
zinc, and leave but slight margin for profits to the wet- 
extraction оза 

In the e galvanising industry there is not much to 
report. The Cowper-Coles process is employed by several 
firms in this country; the Greenwood process is also in 
operation, Abroad, the Alexander. process and the Richter 
process are used. There are no figures available from which 
the output of galvanised iron work by theee various firms 
can be ascertained. 


CONCLUSION, 


Limits of space forbid an detailed reference to the 
Temaining electro-chemical and electro-metallurgical indus- 


ries, but in nearly every case in which electricity has been 


applied to these smaller manufactures and industries it has 
proved successful, and the new method has displaced, or is 
gradually displacing, that previously employed. 


SPEED VARIATION OF ALTERNATING 
CURRENT MOTORS. 


By W. d. RHODES, M.Sc., M. I. E. K. 


Охк of the objections to the use of alternating current motors 
и tbe difficulty of varying their speed under a constant load. 
Fo a given frequency of the supply currents, the speed of a 
synchronous alternating current motor depends only upon the 
Number of its poles, and is quite independent of the load; 
and the same is true of induction motors, except that in 
their case there is a slight drop of speed as the load 


The above considerations show that the only methods of 
varying the speed of alternating current motors of any type 
must be based on either (1) variation of the number of poles 
RUM T 


* EcaorrioaL Битти, November 25th, 1898. 
t EcnornicAr Reviaw, December 16th, 1898. 


] 


poseen by the motor itself, or (2) variation of the 


frequency of the supply currents. If the former of these 


methods is adopted, no gradual change in speed is possible 
since the number of poles can only be altered in sudden 
steps by means of a suitable switch for rearranging the 
field (or stator) coils of the motor. | 

In applying the latter method we are met with the objec- 
tion that, except in private installations, the frequency of 
supply is россии constant, and that an auxiliery opp 
Dus z necessary for changing the frequency of supply as 

esired. 

À means of varying the ашу of ап alternating cur- 
rent supply has recently been designed and реса by Mr. 
C. S. Bradley, whose invention consists of a multiphase 
transformer with either the primary or secondary winding 
capable of rotation resembling an induction motor in con- 
struction. When such a machine is loaded, its secondary 
rotates at a speed which is less than that of the rotating 


field by an amount called the “slip,” which can be varied by 


changing the power factor of the circuit which the secondary 
supplies. This slip is such that the transformer tends to 
produce electrical resonance in the primary circuit. If the 
secondary circuit is non-reactive, the secondary of the trans- 
former tends to rotate practically at synchronism, delivering 
its currents at a very low frequency. By increasing the 
reactance of the circuit the slip may be increased, and the 
frequency of the currents delivered increased in proportion. 
If the secondary circait of the transformer contains syn- 
chronous motores, the variation of slip may be effected by 
altering their field excitatious. | 

It scarcely seems likely that Mr. Bradley's . 
changer can have a wide application on account of the in- 
cre:ged expense which would be incurred to give independent 
speed variation to any motor on an alternating current 
circuit. | 

Undoubtedly an impetus would be given to the use of 
alternating current motors by the invention of а combined 
voltage and frequency transformer, more especially if their 
coat did not preclude their use with individual. motors of 
moderate size. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. | 
2. “Improvements in spparatus for connecting electric mains." 

J. 8. Шанушгцр. Dated January 2nd. | 
8. An improved electric reversing switch with liquid resistance.” 

W. Н. VauGHAN and T. Foerzn. Dated January 2nd. 
20. A new or improved electric heater.” T. E. Weaver. Date 

January 2nd. 

44. "Improvements in apparatus for electrically controlling 
engines, electric motors, and other machinery" W. Н. HARFIELD. 
Dated January 2nd. i | 

63. Improved manufacture of incandescence mantles, filaments, 
and the like.” A. J. Bourr. (A. M. Plaissetty, France.) Dated 
January 2nd. 

96. “Improvements in supports for electric conductors.” J. M. 
ANDERSEN and A. ANDERSEN. Dated January 3rd. (Complete.) 

101. ''Eleotrodes for storage batteries.” T. A. WrLLABD. Dated 
January 3rd. (Complete.) 

102. Means for producing battery electrodes." T. A. WILLARD. 
Dated January 3rd. (Complete.) 

108. "Improvements in direct reading electricity meters.” J. H. 
Noan. Dated January 3rd. d 

192. "Improvements in or in connection with electrical motors 
for working , cranes, machines, tools, and like stationary machines.” 
R. A. DAWBARN and A. B. Mountain. Dated January 3rd. 

133. "Improvem.nts in and in connection with electric railway 
and tramway r R. A. DawBARN and A. B. MouNTAIN. 
Dated January 3rd. 

153. "Improvements in dynamo-electric machines or motors.” 
H. Monnard. Dated January 311. 

155. An 55 means of sealing enclosed arc electric lamps.” 
A. E. Bamzs. Dated January 4th. 
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163. "An automatic witch (for use in conjunction with electric 
bells that ring continuously when the door of shop or like place 
is open).” S. Овоттнив. Dated January 4th. | 

165. “ An improvement of the electrical cord grip lampholder." 
C. T. Bascos and E. Jonass. Dated January 4th. 

193. “ Improvements in telephones.” C. J. W. Hunsmiazr. Dated 
January 4th. 

200. “Improvements in or connected with enclosed arc lamps.” 
G. Taomas-Davres. Dated January 4th. 

214. “Improvements in apparatus for electrically interlocking 
the block and mechanical signals on railways to render it more 


efficient and certain.” L. ps Morass, G. , and H. J. 
Рвісв. Dated January 4th. 
216. “Improvements in electric railways.” J. G. LORRAIN. 


(F. O. Esmond, United States.) Dated January 4th. 

218. “Improvements in safety plugs for electric installations.” 
J. MÜBHLENTHALER. Dated January 5t 

252. “Means for uniting the filament and leading-in wires of an 
incandescent electric lamp.” J. T. Ілвтвв. Dated January bth. 


278. e in electrically-propelled road vehicles." 


W. Риск. January 5th. (Complete.) 
287. "Improvements in cooling appliances for al current 
Sıemens Bros. & OowPANY, 


and rotary phase current motors." 
Lurre. (Siemens & Halske, Aktengesellschaft, Germany.) Dated 
January 5th. (Complete.) à 

293. “Improvements in electrical reaction or ‘choking coils.” 
A. Е. Barmzs. Dated January 6th. 

388. Improved electric arc lamp for portrait photography." 
G. W. Moraan. Dated January 6th. Р 4 d 

356. “The manufacture of incandescent materials suitable for 
electric lighting.” L. W. Gams. Dated January 6th. 

380. ' New or improved switches, wall sockets, contact makers, 
and the like, for use with incandesence electric lamps in which the 
filament is formed of substances which conduct only at high 
temperatures to which it is previously heated by a hot shunt.” 
О. A. Les. Dated January 7th. 

405. “Improvements in jacks used in combination with electric 
annunciators or indicators for the automatic replacement of the 
shutter or signal flag." A. Eoxermm and R. P. EprmronrH. Dated 
January 7th. 

407. "Improvements in insulated overhead conductors for 
electrical railways and tramways.” E. Dusssx. Dated January 7th. 

416. "Improvements in electrical heaters.” A. Barman. Dated 
January 7th. | 

422. An improvement in or relating to electric light switches.” 
О. E. CauPBELL. Dated January 7th. 

497. “Improvements in electric igniters for gas engines." 
W. Н. Соттон. Dated January 7th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of ату of these Specifications may be obtained of Mesers. W. Р. 
Tompson & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


19,980. "Improvements in or connected with conduits for electric 
or cable tramways or railways.” W.GnirrrTHS. Dated August 21st, 
1897. Oonduits for electric or cable railways and tramways are 
formed of a casing su on either of the upper edges one-half 
of the track rail, thus leaving a narrow space for the collector rod. 
The stay rods are divided, one with one side of the 
rail, and the other part Cr the other side and being 
secured to а projection on the conduit. The leads are supported from 
brackets below the flanges of the rail. 6 claims. | 


19,431. “Improvements in or relating to electric lamps.” F. G. 
W. J. Арама. Dated August 12th, 1897. Incandescent Lamps.— 
The bulb of a lamp is surrounded by an outer bulb, enclosing air at 
a higher or lower pressure than that of the atmosphere, by which a 
cut-out is held closed, so that if the outer bulb is broken 
the lamp is disconnected. The lamps are especially for use in mines 
or explosive atmospheres. In the form shown the funr is supported 
in the outer bulb by an inner bulb, which is divided by two Hexible 
Шар, the space between these communicating with the space 
inthe outer bulb; when this space is exhausted, a wire supported | by 
the diaphragms makes contact with the adjacent leading-in wire. In 
another form, the diaphragms are replaced by а closed metal tube, 
closed at its free end, and communicating at the other end with the 
space in the outer bulb, so that when this is exhausted the tube bends 
сие and makes а connection. А modification is also described. 4 


19,479. “Improved magnetic means for resisting end thrust in 
shafts or spindlea in electric meters and other apparatus." : 
BraNLEY and F. DanLixGTON. Dated August 23rd, 1897. Mag- 
netically Relieving Pressure.—In bearings for the vertical spindles of 
electric meters, the spindle ends are guided in jewelled bearings. 
Permanent magnets are arranged with armature pieces embracing the 
ends of the spindle, which is made with projecting rings at pointe 
opposite corresponding rings inside the armature pieces. The mag- 
netic flux thus passes nearly symmetrically along the spindle and 
ends to hold it in position, resisting vertically-disturbing forces. 


The arrangement is suitable fora wattmeter, the magnete exerting a 
braking action upon the disc. If a braking action is not required, 
the magnets are made in horse-shoe form extending beyond the 
circumference of the diac. 7 claims. | 


19,512. “Improvements in means for man ing carbides." 
J. W. KENEVEL, C. A. Вроғғовр and J. H. Mmap. Dated August 24th, 
1897. Relates to a furnace for making carbides. The powdered 
material, such as & mixture of two parte of lime to one of carbon, is 
fed from а hopper, by а regulating slide, between rotating cylindrical 
electrodes. Kerosene is applied to the electrodes by tubes from a 
reservoir, to prevent adhesion to them of tbe carbide. Below the 
electrodes the carbide falls on һе ев. The shafts of the electrodes 
are carried in sliding bearings, pressed inwards by springs, and are 
connected by gear wheels supported by links. Thee may be 
carbon cylinders, or carbon discs, separated by glass, mica, or other 
discos, or carbon rods, inserted in radial holes in fireclay cylinders; 


these parts are carried by conducting sleeves on glass tubes surround- 


ing the shafts, and the current is conveyed to them by brushes and 
rings. 10 claims. 


19,518. “Improvements in electric arc lamps.” T. SPENOME. 
Dated July 17tb,1897. An alternating current lamp having enclosed 
carbons, not cored, is provided with & choking coil in series with the 
carbons, the core of the choking 75 being . in 

ition to weight, or а spring to regulate the curren accord- 
ое with the diference of Potential of the carbons. In the form 
shown, the choking coil is also the regulating coil of the lamp, its 
core being connected by a clutch or other feeding mechanism with 
the u carbon holder. If the arc becomes long, the current 
diminishing allows the core to drop, thus lowering the upper carbon 
and reducing the self-induction of the coil. The coil is enclosed in 
lami iron. In another arrangement, both carbons are stationary, 
and the current is regulated only by passage through the inductive 
coil, the core of which is drawn down by a weight or spring. } 


19,638. "Improvements in and connected with electrical storage 
batteries and plates therefor.” В. Kxmxmpr. Dated October 11th, 
1897. The plates are built up of a central plate of lead, which has been 
cleaned with dilute nitric acid, and coated on one side with a paste 
of litharge and sulphuric acid, and on the other side with a paste 
of red lead and sulphuric acid. To one side of this plate are 
secured perforated plates coated with litharge, and to the other 
similar plates coated with red lead, so that a plate is formed which, 
in the battery, is positive on one side and negative on the other. 
The perforated plates may be flat or corrugated, and the central lead 
plate may be sed pesas with. A number of such plates made up 
into & battery and separated by rubber washers and diaphragms, the 
latter of which are perforated to within half an inch of the lower 
edge. The end plates are coated only with litharge and red lead 

vely. 'The plates are held between insulating pieces through 
which pass the terminals. 6 claims. 


20,145. “Improvements in accumulator plates" A. LEHMANE 
and A. Манн. Dated September let, 1897. Relates to plates or 
Miti 3 ped te eibi re 

а series of tri ose on of 
in the same horizontal ne modification shown, in which the 
core piece is straight and the flaps are rectangular in shape. 3 claims. 


20,316. “ Ae in electric fire engines." G. O. Dymonp. 
(G. W. Cox and E. E. Smull.) Dated September 3rd, 1897. Relates 
to & fire engine in which the pump is driven by an electro-motor 
which may also be used for pro the cle itself. In one 
form of the engine described, the water is propelled by a rotary 
pump driven by an electro- motor. The electric current is taken from 
a public supply by leads which are furnished with a cut-out switch. 


Beneath the pump is a water tank ылмы is a 
ose pipe. 


used before the engine is connected to a hydrant by a 


When it is desired to draw from the tank, a cock is closed and а cock 
is opened, which connects the pump to the tank оп а branch 

ipe. The tank may be filled by the pump by opening а branch pipe 
eading to the cistern from the discharge side of the pump. When 
the vehicle is propelled by electricity, the electro-motor is connected 
to the wheels of the vehicle by bevel gearing and pitch chains, and 
the current is derived from a storage battery. e can be 
VPV A hose reel may be hooked 
on behind the fire engine. 7 claims. 


1898. * 


12,827. "Improvements in electric primary and secondary bat- 
teries.” N.JzANLY. Dated May 24th, 1898. Relates to improve- 
ments in electric primary and secondary The main feature 
of the latter is that its exciting liquid is, chemically speaking, kept 
separate from the depolarising liquid, although electrically, the 
electrodes are directly connected, while as regards the relative quan- 
tities of the liquids contained in the cells, constant and uniform 
proportions are maintained. The negative electrode is formed of 

el wires secured to across bar serving as a collector, and the 
positive formed of lamin of zinc secured toa transverse rod similar 
to the collector. The wires, rods, or the like are placed at the bottoms 
of baths; such baths being of elongated shape, narrow and low, and 
communicating below, each at опе end through an orifice with a 
feeding reservoir to which the eaid baths are properly fitted. The 
baths and reservoir forming jointly a connected whole are constructed 
of India-rubber. The negative collector is secured to the receiver 
which has a false bottom situated a little distance below the upper 
edge of the baths. The whole arrangement is placed in a suitable 
receiver. Acidulated water is distributed to the baths until the baths 
and the receivers are completely filled. Orystals of sulphate of 
copper placed upon the false bottom dissolve and form the depola- 
rising liquid. 7 claims. 
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THE PROGRESS OF ELECTRICITY. 


THE discussion on this subject at the monthly dinner of 
the London Chamber of Commerce last week was, in many 
respects, notable. Electrical engineers have many oppor- 
tunities of debating the academic and technical problems of 
their art in their own places of assembly, but it is not often 
—we think not often enongh—that they are able to give a 
presentment of their case in its industrial and economic 
aspects to the hard-headed man in the street, who has ears to 
hear and capacity to judge, and who, when convinced, can 
throw some weight into the uneven scales to adjust the 
balance of forces which make for rational progress. 

Among a’ gathering of shrewd business men it followed 
that the discussion went down to the deeper currents 
responsible for the eddies upon the surface of the industry 
which attract the attention of the ordinary bystander. 
There is a place and a public for often well-deserved eulogies 
on the functions of the inventor, the draughtsman, the ex- 
perimenter, and the executive engineer. But these (if we 
may summon without offence a humble analogy to illustrate 
our meaning) are but the tail, of which the business man 
with the purse strings is the dog. It is well occasionally to 
remind ourselves of this relative responsibility for movement 
between the doz and ita dependent. The inventor may 
dezzle us with discovery; the draughtsman charm us with 
the design which yields an enhanced efficiency among the 
fifth place of decimals; the expert engineer may exhaust 
himself and his readers in folios of works’ specifications; 
but the mainspring finally responsible for them and their 
works is the man who keeps the tally of profit and loss. 

Hence it becomes interesting to follow the trend of 
thought of the representative men who spoke on the occa- 
sion in question for the progress of the electrical industry in 
its various groupings of interests—the manufacturer, the 
contractor, the buyer, the supply organisation, the intel- 
ligent consumer. And on doing 80 we trace an identity of 
sentiment which, in a world where men are more prone to 
differ than to agree, сап only be accounted for by an over- 
whelming conviction of common danger. The story is an 
old cne to many, and has been told a thousand times. Bat. 
it is our duty to go on repeating it until it is borne in on 
the seats of the mighty, and they realise which way their 
duty lies. | 

In effect the matter comes to this:— That the electrical 
industry has for long enough been made the subject of 
socialistic experiment, and it is time it were given a change 
of treatment. The legislative doctora were called in by a 
few busybodies at its birth, and they bungled delivery. They 
then handed the child over to the Sarah Gamps of parochial 
collectivism, who, in their turn, have smothered it in bands 
of officialism, until, like a Chinawoman’s toes, natural. 
development has become almost past praying for. No doubt. 
there may yet be found champions of the cause of munici- 
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palisation who will deny this. To snch we would point ont 
the indisputable advance of electrical progress in the United 
States and Germany, ahead, and far ahead, of that in Great 
Britain, and add that in those countries the municipalisation 
of electricity for light, traction, end power, has never b:en an 
article of legislative faith. Twenty years ago there three 
leading industrial countries of the world had identical 
opportunities of a fair start on the course of electrical develop- 
ment. Indeed, any advantage there might be assuredly 
lay with Great Britain, whore traditione, experience, and 
organisation in allied branches of industry were uncqualled. 
To-day, after nearly а quarter of а century of trial, the 
dnllest are awakening to the unpleasant reality that not only 
are our producers out-marcuvred and under-fold in the 
world's neutral markets, but on our own ground the public 
are in arrear of other countries in the benefits of applied 
electrical science. Our manufacturers are now criticised for 
their sloth ; our capitalists for their want of enterprise. But 
this is mistaking effect for cause. It is not the indi- 
vidual, but the system, which is the cause of the preeent 
distress. | | | 

At the present time tbis country is again rising ona wave 
of industrial expansion ; апа in no department of ite com- 
merce is the outlook so promising as in that of the electrical 
industry. There are signs that we are at the dawn of. a 
long and brilliant day which will witness the gradual sub- 
stitution of electrical energy for the existing lighting and 
motive power agencies of the world. On the one hand, the 
Legislature will Lave to consider, in the ensuing session, 
projects for electric traction and electrical power distribu- 
tion, initiated and supported by private enterprise, which 
will be far-reaching in their benefits to the public and to the 
industrial community. 

On the other hand, it will bave to weigh the stubborn 
opposition of local authorities to these measures, and their 
efforts to widen the scope of their functions by securing 
powers to engage, not merely in the management of well- 
established prime necessities, such as water, sanitation, and 
education, for the common benefit, but in hazardous under- 
takings of a trading cbaracter, which demand not only 
expert knowledge and continuity of manegement, but 
involve sectional advantages among classes of ratepsyers. 

Mr. Sydney Morse furnished figures to the Chamber of 
Commerce which illustrate the magnitude of the interests at 
stake, and the fntility of the argument that electrical enter- 
prise bad, as a whole, prospered in the hands of local 
authorities. Mr. Garcke spoke of the inevitable conse quences 
which must follow on the premature mnpicipaliestion of elec- 
tric traction. Mr. Percy Sellon pointed out the influence 
which the policy of the paet had exercised in stunting the 
growth of the electrical manufacturing industry, depriving 
it of profit, and involving the producer in a multiplicity and 
confusion of designs. Other speakers were of one mind in 
confirmation of their views. 

The recommendations of the Joint Electrical Committee 
of the Houses, formulated last summer, go to the pith of the 
present matter, and point the way for the future. It is not 
unreasonable to hope that the spirit which prompted them 
wil animate the Legislature as a whole in laying down the 
lines of its future policy; and that they will realize that 
beneath а belly of brass the idol they tet up two decades 
ago has been shown to be reared on feet of clay. 


THE TELEPHONE SERVICE. 


Tur Telephone Service has been the subject of mach 
criticism, and the proper steps to be taken in regard to it is 
the subject of much controversy. Except in Parliamentary 
inquiries or shareholders’ meetings, the company has main- 
tained an attitude, if not of -dignified silence, at least of 
masterly reserve. The silence is at length broker, the 
case of the National Telephone Company” having been 
presented to the readers of the Times in a series of articles 


* from a Corresp ondent,“ the substance of which we give in 


another column. The appearance of these articles seems to 
imply that we are reaching a critical stage in telephone 
&ffairs, and the tendency shown in them to “go for" the Post 
Office indicates the not unusual tactics of carrying a war 
into the enemy’s country, and singles out the Post Office 
as the enemy. The criticisms of the company have not come 
from the Post Office, and it is by ro means tafe to ғау that 
the criticisms of the Post Office by the company are well 
founded. It may be true that the Government could have 
acquired the telephone patents and undertaken the work 
themeelves, but because they did not do во it does not follow 
that their action was unwise. In small things as in large, it 
is sometimes more convenient and sounder policy to work 
through a “chartercd company” than to undertake imme- 
diate responsible control. 

Sooner or later the responsibility has to be assumed by the 
Government direct, but the intervening period is not always 
wasted time, or the subsequent increased payment wasted 
money. 16 seems to us that tbe National Telephone 
Company, ав the pioneers of an undeveloped enterprise, have 
claims to favourable consideration, wbich are too strong to 
need, on their part, a carping criticism of Post Office 
policy. It is possible, however, to discern a sense of ill- 
treatment, which may be the prompting source of the attack 
on the Post, Office. 

The National Company allege that the arrangement or 
understanding as to the absence of competition led to 
their surrender of the trunk lines, and they state in so many 
words that the lines would not have been handed over but for 
such an understanding, and they regard the policy of oom- 
petition as a breach of faith. 

It is unfortunate for the National Company that 
a Parliamentary Committee, with opportunities of 
taking evidence, has reported that no impediment 
to competition exists. At the same time there is obvious 
force in the etatement of the company that ite surrender of 
the trunk lines was a weakening of its position, and it is 
reasonable to infer tbat it should seek some compensation. 
Whilst all agreements have specifically reserved the rights of 
competition, it may be that the company was content with 
assurances of their existing policy, but in the absence of a 
record in a treaty these assurances do not avail them. On 
the part of a Government of a civilised country full effect 
must be given to any reasonable underctanding between 
private individuals and responsible officiale, providing such 
understanding be not contrary to the public policy. It 
seems to us that in its attack on the Post Office and the 
recent Committee the National Telephone Company give 
less weight than it deserves to the public agitation which 
led to Шо formation, and, perhape, to some of the con- 
clusions, of the Committee. 
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We believe the impression to be strong that the telephone 
service is one which should be undertaken by the State, but 
we doubt whether the public are even yet ready to recognise 
the foroe of thetwo points to which the National Telephone 
Company refer—the waste of capital involved in com- 
petition and the inconvenience to the public of competing 
systems. It ie, therefore, corceivable thet competition 
might be embarked upon which would produce serious 
injury to the company, without being of immediate advan- 
tage to its competitor, though the plant might serve as the 
nuclens for subsequent growth. We can but repeat the 
opinion we have previously «x>ressed, that in order to avoid 
competition, it may be well worth the while of the company 
to sell at a price which seems to them low, and for the S:ate 
to purchase at a price which may seem to them high. Under 
any circumstances, the telephone service should be removed 
as quickly as possible from a position of uncertainty, and 
be emancipated from the restrictions which are shown to 
hamper ita existence. The case for the company contains 
ample evidence of the desirability of Government purchase. 
With a limited tenure the company cannot be expected 
to expend capital, and with no wayleave rights, they 
must necessarily be hampered and delayed in the 
connection of their subscribers. Telephonic communica- 
tion is of too great importance to be allowed to remain 
long under such bans. The Government has the powers, the 
credit, and the skill needed to develop the service to the 
public advantage, and can well afford to deal fairly with the 
company. | 


——————ME 


NorHING very satisfactory has so far 
been elicited as to the cause of the 
explosion. Mr. Siromeyer, who was of 
opinion that the preesure was very high, gave reasons for 
bis opinion, such as the distance to which pieces were thrown, 
and {һе air pressure generated at a distanoe sufficient to 
break windows, and which must have emanated as air waves 
at a centre of pressure such as he stated. There was a stop 
pin in the gauge, and the inference is that the 16 lbs. shown 
by it was only 16 lbs, and not 16 lbs. on the second 
time round, whence we would infer that the gauge tube 
must have been stopped—perhaps by a lead washer as we 
suggested last week. It appears that the boiler shell was 
welded, but the tears were through the solid plate proving 
good welding. The top of the boiler evidently went first, 
for Mr. Stromeyer noticed that the boiler was severely prersed 
down upon its seat, and a hole 9 inches by 2 feet had ben 
cansed thereby. Altogether, he showed many reasons to 
suspect a pressure of 400 Ibs. or more, and the most likely 
conclusion we can at present draw is that the pressure 
gange was misleading, and the safety valve spring had 
been screwed down heavily, while the amount of the 
fire in the boiler must have been greater than any 
of the attendants realised. A recent story in an all-true 
magazine described how a boiler got up an enormous pres- 
sure in a few minuter, and gave evidence of this excessive 
pressure by msking “frantic lunges” at its attendant. No 
such evidence was afforded by this Barking boiler, which 
simply sat still till it had to burst. The wonder is that 
nobody seemed to have tested the water gauge cocks, which 
would surely, either in the colour of the steam discharged or 
in the noise and energy of its outflow, have given some 
indication of a pressure above the 16 Ibs. of the gauge. If 
posiible, it would be desirable to secure evidence as to the 


The Barking 
Explosion. 


weight of coal burned in a given time, for if much coal was 
consumed it is clear that a corresponding amount of heat 
must have entered the water, and iit might appear that the 
pressure was probably above the 16 lbs. by a very consider- 
able amount. The total heat of water would be considerably 
more at the high pressure, also of the steam of which the 
boiler would contain at 400 lbs., about 14 times as much as 
at 16 lbs. (by gauge). Has the steam gauge been found ? 
This should be carefully tested and carefully opened in the 
presence of two or three engineers, It may disclose some 
cause for the great difference between its reading and the 
suspected actual pressure. 


WHILE Keely lived he succeeded in 
fleecing many believers in his sincerity, on 
both sides of the Atlantic. In the columns 
of the ELEcTRICAL REVIEW and a few other journals he was 
described in a true light, and the strongest terms used 
with regard to his work of deception have been shown to 
be thoroughly deserved. In a general sense one feels in- 
clined to say as little as possible about the sins of any 
man after he is dead, but in the case of so gross a 
obarlatan and impostor as Keely was, we think an ex- 
ception is warranted. When the daily press announced his 
death a short time ago, it bewailed the fact that his 
“secret” had died with him. Subsequent investigation by 
American scientists has revealed the wonders of the Keely 
force. Tubes skilfully concealed in the walls and floors of 
his luboratory were evidently used to convey compressed air 
to his wonderful motor. Instead of having discovered a new 
force in nature, as Keely always claimed, he had simply 
driven his machinery by compressed air, and most adroitly 
humbugged the public.” The late Mra. Bloomfield Moore, 
who was 80 lond in her praises of Keely and his work, is 
said to have been a genuine believer therein, and to have 
paid him шару thousands “to pursue his investigations." 
What prevented the more complete exposure of Keely daring 
his lifetime was doubtlees the support he received from 
those who ought to have known better. One cannot but 
regret that he was not brought to the bar of justice while he 
lived. However, the world now brands him “a colossal 
fraud.” One is inclined toward cynicism when the public 
shows its love for being gulled in this way. May we 
venture to hope that the last complete exposure will help 
to place it more upon its guard, and lead it to attach 
more importance to legitimate criticism ? 


A True Verdict 
at Last! 


Method of Strengthening Steam Pipes.—A simple 
method of strengthening copper steam pipes was described in 
а paper by Mr. T. Messenger before the N.E. Coast Institute 
of Engineers and Shipbuilders. It consists in applying a 
series of bands, or rather half bands, with cottered connec- 
tions. Ina 12-inch pipe these bands have been applied for 
a pressure of 110 lbs. at distarces ара of 6 inches centre to 
centre. They have a section of 2 inches by ү; inch. 
Obviously, the great advantage of such bands is the restrain- 
ing effect upon a rupture of the longitudinal brez:d seam. 
Ordinarily, if a seam gives way at a faulty portion, the tear 
is likely to open up to the nearest flanges each way, With 
bands a tear will not exceed about 4 inches in length. By 
means of suitable flanges and double bands attached thereto 
these bands can be applied toa pipe at any branch junction 
where a pipe is necessarily weaker than elsewhere. Tle 
appliance is well devised and should certainly find a large 
field of usefulness in strengthening the copper pipes of many 
vessels, though we hope new vessels will abandon brazed 
борри for steam pipes and adopt steel or wrought-iron or 
solid copper. The failures of brazed pipe have been too 
numerous and serious for the radical effects of brazed pipes 
to be longer allowed to remain a source of danger. 


D 
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THE MAGNETIC PROPERTIES OF 
TEMPERED STEELS. 


(Concluded from page 76.) 

Stability of the Magnetisation of Steel Bars. — Demagneti- 
ration arises from several causes, of which Mme. Curie 
considers four: 

The action of shocks, blows, or vibration. 

Changes of temperature. 

Magnetic fields due to magnets or currents in tke neigh- 
bourhood. 

Time, the magnet changing spontaneously. 

Effect of Prolonged Heating.—M9M. Barus and Strouhal 
have studied this question with great care, have shown the 
necessity of prolonged heating at a very moderate tempera- 
ture, and have ascertained that the stability of magnetisation 
ig improved by partial demagnetiration after saturation. 
The authoress has made many experiments on the effects of 
heat on magnets, and gives in a table the results of three 
series of experiments. One series was carried ont on 15 bars 
of hardened steel of various kinds, heating them for 10 hours 
at 100°, and then for three hours at 200°. The second 
series was carried out with greater care on three bars only, 
& carbon steel of *84 per cent., a bar of Allevard steel, and a 
bar of molybdenum steel, which were heated at 100? for 
24 hours, and afterwards for 15 hours at 150° and 200°. The 
results of the two series were similar, and showed in nearly 
every case a considerable loss both in magnetisation and 
coercivity. The exceptions are very mild steele, and Boehler's 
boreas steel, in which the residual intensity was increased by 
the heating. In boreas steel, 1, was iucreased from 385 to 
484, i.e , 18 per cent., by three hours’ heating at 200°, the 
value of the coercivity falling, however, from 80 to 55. The 
final figures only are given here :— 

Carbon Allevard Molybdenum 
teel. steel. 


steel, 8 
(Bod. Be 1. Be 1, 
Percentage loss after heating at 100° 13 8 12 6 12 4 
” m n 2000 4127 4733 5011 


"The third series of experiments was carried on at а tempera- 
ture of 60? only for several days, on bars of Allevard, boreas, 
‘and molybdenum steels. The coercivity was in every case 
reduced by this process by about 1 per cent., and the residual 
intensity in some cases increased, in one diminished, by the 
ваше amount. Mme. Curie concludes that the рос 
heating found to be desirable by ММ. Barus апа Strouhal 
must be at a temperature not exceeding 66? to 70°, since in 
all steels, and that to a greater degree as the material is more 
suitable for magnets, heating at a temperature of 100? or 
upwards reduces materially the coercivity, the very quality 
that principally makes for stability. In some steels, notably 
in Boehler’s boreas steel, prolonged heating at 200° greatly 
increases the magnetisation, even while largely reducing the 
coercivity, and it may be inferred from this that closed rings 


of this steel would gain very greatly in intensity by prolonged 


heating. The property, however, though curious, does not 
seem to be valuable from the point of view of permanent 
magnets. 
Action of Shocks and Vibration on the Magnetisation of a 
Bar.—The shocks used in these experiments were produced by 
dropping the bars, which were first allowed to fall in an 
upright position from a height of 85 cm., and afterwards in 
а horizontal position from 30 cm., on to a pavement of hard 
cement, the two kinds of fall being repeated alternately. 
The shocks received did not modify the nature of the steel, 
since the coercivity and capacity for magnetisation were 
unchanged. The effect of the shocks on the magnetisation 
has alone to be considered, and for this purpose the intensity 
at the middle of the bar was measured about 2 minutes after 
magnetising to saturation, and afterwards in the intervals 
between successive falle. The first falls produce the greatest 
effect, and the succeeding ones less and less, the intensity of 
magnetisation tending asymptotically towards a limiting 
value inferior to the initial one. The phenomenon is some- 
times irregular ; occasionally after several falls have made 
no change at all the next ones may slightly diminish the 
magneti-ation as if a new set of particles had been reached. 
The observations on a number of bars are tabulated in the 
original paper, those on bars of the same dimensions, which 


alone are comparable, are classed together. The following 
are some of the principal reeults :— 


EXPERIMENTS ON BaRs.—20 cm. x 1 cm. x 1 om. 


Loss per cent. of Number of 


duis 


magnetisation. effective blows. 
Allevard steel 73 560 50 50 
Molybdenum steel 85 | 520 32 10 
Boreas steel 86 399 15 b 


The fourth column shows the number of blows required 
in each case to produce the stable condition, when no fuither 
effect is produced, and it is seen that these are fewer ав their 
effect is smaller, and the coercivity is larger. With boreas 
steel, where the coercivity is large, the total effect producible 
by the shocks and the number of shocks required to produce 
the final condition are both very small. In mild steel on the 
other hand, where the coercivity is very small, the final con- 
dition was not reached even after 95 blows. The shocks 
were sufficiently severe to break the bars in some cases, and 
no hammering with a copper hammer ко any farther 
effect. In the same table in which the above results are 
given, Mme. Curie gives figures ehowing that bars whose 
coercivity has been reduced by heating at 100° and 200? are 
rendered more easily demagnetisable by shocks. 

The Effect of Shocks on Bars Partially Demagnetised.— 
Experiments were made on a magnetieed bar of Allevard 
steel of 20 cm. x 85 cm. x 85 em.: 


Intensity of 
magnetisa 
Ват magnetised to eaturation ... - 7? . 676 
After a great number of falls |... P M .. 658 
Remagnetised and partially demrgnetised in a field 
о 6% units eee eee ETT aoe 600 eee 660 
After a great number of falls. 656 


R.magnetised and still more demagnetised in a field 
of 14 units oes - ss iss .. 632 
A great number of falls produced no sensible effect 632 
Experimenta with а bar of mild steel (*5 per cent. carbon) 
of 20cm. x lcm. x 1 em.: 


Intensity of 
magnetisation. 
Bar magnetised to raturation ... - ws .. 200 
After a great number of falls ... P A .. 1652 
tised and partially demagnetised in a field 
of 85 units ... 150 


s bar still lost magnetism from falls.) 
Sti and still further demagnetised ina 
field of 138 units m $e ТР abe 
The magnetisation then increased spontaneously for 
4 days up to... vis ii vis m Р 
(Afterwards it remained constant, and could not be 
affccted by blows.) 


Thus in partially demagnetising the bars one renders the 
effect of the blows leas sensible. The bar of Allevard steel 
became completely insensible to blows after about 6 per cent. 
of its saturated intensity has been removed by demagnetisa- 
tion in a field of 14 unite, Thus one can render the 
magnetisation of bars proof against blows by partial de- 
magnetisation, a process at once easier and less dangerous 
to the magnet than dropping it an indefinite number of 
times on a hard floor. For bars of 20 om., in length by 
1 cm. square, Mme. Curie repeatedly found a demagnetisa- 
tion of 10 per cent. sufficient to protect them against all loss 
of magnetisation from blows or shocks. 

Effect of Prolonged Heating at a Low Temperature before 
Magnetisation.—M me. Curie found that prolonged heating 
in addition to partial demagnetisation is beneficial, and 
gives an instance of a ber which, after being demagnetised 
from 1 = 580 to 1 = 528, fell under prolonged heating at 
60° till 1 was only 510. After this treatment, however, it 
was again saturated to 1 = 580, and demagnetised to 


118°4 


-I = 519, and then retained this value of т against all 


further heating at 60°. Whether, however, this was due 
to the preliminary heating at 60° before the second satara- 
tion, or to the greater extent to which the demagnetising 
process was carried on the second occasion, is not quite 
clear. 

Variation of the Intensity of Magnetisation of Bars with 
Temperature.—A bar magnet of hard steel baked at 60°, 
then magnetised to saturation, and demagnetised by 10 per 
cent. of its value, possesses ап intensity which is always 
the same at any particular temperature, but falls as the 
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temperature rises, and rises as the temperature falls : so that 
ita temperature coefficient is negative. The changes are 
small and difficult to measure, but are about *02 per cent. 
per degree C. for Allevard steel, and about `08 per cent. for 
2039 enum steel. The results of the experiments are as 
ollows :— 


BAR OF ALLEVARD STEEL. 


Maximum residual magnetisation twa, ой . 3650 
at 17° 32 08 
186 torios about 45° 31:88 
at 17? 32:08 
at 17° 31:81 
demagnetised about — 10° ... 31 99 
in a field of 13 at 17° „ 31:83 
units. . | Sad series < about — 10° 31 99 
at 17° 31:82 . 
about 45° 31:68 
at 17 31 81 
BAR or MOLYBDENUM STEEL. 

І, 
Maximum residual magnetisation — ... ... 3117 
ME 17 cae 27°66 
Bar demagnetised із а feld ot | "CE je . . 3767 
21 unite. | about — 10° . 9793 
at 17° 27 66 


Chang 

Fields.—In order to reduce the intensity of magnetization 
of а bar bya given fraction of its value, it is generally 
necessary to employ a stronger field according as the 
coercivity of the bar is greater. The following table gives 
the strengths of field in which different bars must be 
momentarily inserted in order permanently to reduce their 
maximum magnetisation by 10 per cent.: 


A field of 3:5 units for a carbon steel (5 % carbon), 
having a coercivity 21 


5 13:5 „ „ Allevard „ baked at 60 
having а coercivity 70 
T 13 „ ЭЎ » „ not baked having 
a coercivity 71 
i 276 „ „ Boreas „ baked at 60° ha 
a coercivity 78 
T 211 «i » molybdenum steel, B, baked at 60° 


having a coercivity 80 


The field necessary to demagnetise by 10 per cent. the bar of 
boreas steel is remarkably intense. did 5 

Mme. Curie examined the disturbing action оѓ а magnetio 
field acting temporarily in one sense or the other on the last 
four bars after they had been magnetised to saturation and 
then demagnetised by 10 per cent. She found that fields 
inferior to those that had been already employed to effect the 
10 per cent. reduction produced variations of only 1 per 
cent. to °8 per cent, while stronger fields produced con- 
siderable variations. Thus the variations were less than 
8 per cent., when the disturbing field was less than 13 for 
the bar of Allevard steel, less than 27 for the bar of Boreas 
steel, and less than 21 for the ber of molybdenum steel, в. 
If the steel is to be demagnetised by more than 10 per cent., 
the demagnetising field required for the purpose as well as 
the disturbing field required to produce large additional 
variations must be greater; but then the disturbances 

noed by feeble fields are also increased. For instance, 
in the case of a bar demagnetised by 87 per cent. and 64 per 
cent. from its maximum intensity by demagnetiaing fields of 
40 and 68 units respectively, a disturbing field produced 
permanent variations of 3 per cent. and 6 per cent. 

A process which for all degrees of demagnetization gives 
good results consists in ial demagnetisation by placing 
the bar successively in fields of opposite senses and of 

ually decreasing values. By this operation the bar is 

ht into a condition in which its variations ander the 

action of weak fields are still further reduced. This kind of 

demagnetisation is readily produced by а coil carrying an 

alternating current reduced little by little to zero by means 
of a rheostat. · | 

Conclusions on the Treatment of Magnets.—To render а 
magnet as far.as ible immune to all these disturbing 
actions without reducing its magnetisation too mach, the 
best, plan is to bake it, after hardening, а& а temperature of 
60? = for & jong, time, ау, 48 € ves then after 
magnetising as in y a8 possible, partially to demagnetise 
it. For bars 20 om. x 1 om. square, if is sufficient to 


demagnetise 10 per cent. and the magnet oan then bear 
heavy blows, as well as changes in the surrounding 
temperature, without any appreciable logs of intensity. The 
stability will be greater if the magnetisation is reduced even 
further, bat it is never absolutely independent of the action 
of external magnetic fields. One can, however, 80 manipn- 
late it that fields up to five units will not produce greater 
changes than 2 per cent., and fields up to 16 units greater 
changes than 1 per cent. In any case the neighbourhood 


of other magnets is dangerous. A pole of 500 units at a 


distance of 10 om., may produce a serious effect. 

Mme. Curie concludes by a warning that her rules cannot 
be relied on to give good magnets in all cases, thongh 
they will generally be effective, and only the lapse of timo 
can prove the stability of a magnet beyond doubt. A 
final table, which we do not reproduce, gives a chemical 
analysis of all the steels experimented with. 


ELECTROLYTIC DECOMPOSITION OF 
| AQUEOUS SOLUTIONS. 


(Concluded from page 18.) 


Іх a similar way it was found that the same E. M. F. was 
necessary and gufficient for the electrolysis of solutions of the 
bases, although the point of decomposition is not nearly so 
well marked. The irregularity at 0°6 vo't, on the other 
hand, was much more pronounced. Whilst the evolution of 
hydrogen at the small electrode (cathode) can easily be seen 
at about 1°11 volta, when acid solutions are electrolysed, this 
could only be detected at 1:88 volts in N — Na OH solution. 

The author ascribes the reason for this to the fact that in 
acid solutions there are a large number of H ions, whilst 
in solutions of bases there are scarcely апу; and he further 
embodies this in the following fundamental rule, which has 
been of great assistance in the etudy of electrolysis. 

In order that the point of decomposition of an ton may be 
well marked, it is necessary that it should be present in the 
solution in relatively large quantity. 

Increase in concentration in solutions of the bases, re- 
quires a slightly increased E.M.F. to produce electrolysis, in 
accordance with what was found respecting the influence of 
concentration on the E. M. F. of the gas battery. In the case 
of ION — NaOH the E.M.F. necessary was 1:095 volta. 

When the electrolyte consisted of salt solutions, curves 


exhibiting several breaks were obtained, so that no one could 


speak of a regular series of points of decomposition. On 
electrolysis, К, SO,, furnishes acid at one pole and base at 
the others, во that the variable opposing E.M.F. which 
results, does not permit of such a clear insight into the 
phenomenon. If, however, the solutions are acidified or 
made alkaline, the same results are obtained as before. 
Hitherto the small platinum point has always been em- 
ployed as cathode, but an equally important set of results 


was obtained by making it the anode. When acid solutions 


were placed in the cell, the first indication of electrolysis was 
observed at about 0:6 volt, but, when bases were investigated, 
a sudden break occurred at exactly 0:590 volt, which was 
even more sharply defined than the break at 1:08 volts, when 
the experimental electrode was cathode. This explains the 
apparently abnormal behaviour already referred to. The 
break at 0°590 volt occurs both in the case of acids and of 
bases, and hence it must be a point at which a particular ion 


-separates out; and, further, by applying the rule already 


laid down, it must be an ion. 
Now, the only possible anions in (a) H, S0, аге HSO,, 
SO,, OH, and O, whilst in the case of (b) KOH they are 


OH and О, provided we consider water as a weak dibasic 
acid which splits off its first H ion much more easily than 
the second, thus :— 


H,O = 
OH = 


+ + 


| Jp to the present, however, oxygen has always been sup- 


to take part in electro-chemical reactions as if it were 


— dn 
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hydroxyl. The anions common to the acid and alkaline 


solutions are the anions of water, and since the OH ions are 
present in enormous quantity in the solution of alkali, we 
must conclude that the point of decomposition, 0°59 volt, is 


the point at which the OH ions give up their charge when 
they are at liberty to react on each other, thus: 4 OH = 
2 H40 + Os, producing water and oxygen. 

If two similar platinum electrodes are used, the E.M.F. 
necessary to produce an appreciable electrolysis will thus be 
the sum of 1:08 + 0°59 = 1°67 volts, $.&, the value pre- 
viously observed by Helmboltz, Lo Blanc, and others. 

On the other hand, a visible evolution of hydrogen at the 
cathode at 1:08 volts, has been confirmed, and consequently 
а corresponding quantity of some other ion must have 
separated out at the anode. Since the conditions, as de- 
termined above, do not admit of the discharge of hydroxyl- 
ions, the author conclades that doubly-charged O ions must 
have separated out. There are thus two points at which 
water is decomposed, viz, at 1:08 volts, and at 1:67 volta. 
In each case hydrogen is discharged at the cathodes whilst 


O is discharged at the anode at the lower value, and OH 
at the higher. 'The process of H,O formation in the gas 
battery must therefore be represented thus :— 


+ = æ 
2H + О = H0, 
where the oxygen, by means of the platinum black, goes 
into the solution as doubly-charged O ions. 


III..—THE DECOMPOSITION OF DISSOLVED SUBSTANCES. 


In the third part of the investigation, the author ex- 
amined the bebaviour of solutions when the E.M.F. 
employed, exceeded 1:08 volta. From a consideration of 
the theory, it follows that if only one anion or one catbion 
is present in solution, then on!y one point of decomposition 
can exist. 

In water, for example, the only possible cathions which 
can be prerent are the H ions, and, since this also applies to 
dilute H,SO,, it follows that, with respect to the cathions 
there can only be one point of decomposition, viz, 1:08 
volts, and that if the E.M.F. is inoreased above this amount, 
the curve must remain linear and equally inclined to the 
abscissæ axis without exhibiting any other break. This was 
found to be the cage on increasing the E.M F. upto 2:29 volta. 


The different quotient, representing the change in the 


intensity of the current with the alteration of the E.M.F., 
remained constant, above 108 volte, within the limita of 
experimental error. 
I There are, however, several anions in sulphuric acid, so that 
with respect to the oxygen polarisation, a different behaviour 
is to be expected. The curve begins to rise gently at 0°59 
volt, and at about 0:9 volt a sudden break occurs and it 
becomes very steep. At the same time a continuous evolu- 
tion of minute bubbles of oxygen takes place at the platinum 


point. The anions, O and OH, have already been discussed, 


во that we have only to consider the anions HSO, and 80. 
One of these must have occasioned the break at about 0:9 
volt. Now dilate (01 N — H,SO,) H,SO, contains rela- 


tively more 80, ions than HSO, ions, so that the break in 


all probability is due to the 80, ions. This assumption was 
confirmed by ewploying a solution of magnesium sulphate 
acidified with dilute H,SO,. Such a solution contains prac- 


tically only SO, ion”, and the break was found to take 
place at 0 87 volt. The conditions necessary for the forma- 
tion of persulphuric acid, H,S,0, (viz., a concentrated solution 
of the acid and a high current density) also favour this view, 
but it is still uncertain whether the doubly-charged ion gives 
up only one of its charges, or whether it gives up both and 
then reacts with water, in the following way :— 


280, + 2 H,O = 2 H,S0, + Ox 
If it be granted that 0°87 volt is the point at which 80, 
ions give up their charge in normal solution, there must be 


still another break at the point where the HSO, ions are 
discharged, By applying the rule already laid down, we must 


— | 
so arrange matters that a relatively large namber of HSO, 
ions are present. This is best attained by saturating 
8 N — Н,80, with KHSO,, since, in this way, we obtain a 


solution which contains any 0 ions, whilst the quantity of 
OH and SO, ions is reduced to such an extent that it becomes 


relatively small when compared with the number of HSO, 
ions present. On electrolysis it was found that a copious 
evolution of oxygen only took place at 1:6 volts, == 
Careful experiments showed thst the exact point at which 
the break occurred was 1°57 volts, so that this may be 


accepted as the point at which the HSO, ions give up their 
charges. Besides the ions already considered, there are no 
others possible, either in a more concentrated or in а more 
dilute solution, so that we can assign to each ion its own 
place. Thus, putting the E.M.F. necessary for the discharge 


of O ions, equal to 1:08 volt (H = 0), we have the follow- 
ing points of decomposition :— 


о = 1:08 volts, 


OH = 167 „ 
80, = 195 „ 
HSO, = 2 65 „ 


all of which apply to a normal solution, excepting the last, 
which refers to & more ooncentrated solution (8 — — normal). 

Above 2:7 volts, therefore, there is no further break in the 
continuity of the curve, and we now have an explanation of 
the fact that the maximum polarisation of dilute H,SO, 18 
about 2*7 volts. 

The author points out that similar results are to be expected 
on investigating all other acids and bases, and he also refers 
to the possibility of rapidly performing analysis by simply 
measuring the points of decomposition. 

When the respective values for all the anions and cathions 
are determined, it will only be necessary to add together any 
particular pair, allowing for the concentration, in order to 
find the E.M.F. required for the decomposition of any solution, 
which is an important matter in technical electro-chemistry. 

The following table shows the position of the break in 
the curve, on electrolysing solutions of different bases :— 


ROH КА x ГСО normal 140 volts 
Na ОН ... T" "n 1:00 1 1315 „ 
Mg (OH) E 0:0002 „ 1395 ,, 
Ca (OH eee ees 0°02 з 1 33 X] 
Ba (ОН), РҮ EN 0:22 m 1185 „ 
Вт (OH); К SER 0:063 i 120 „. 


Whilst the variation of the E.M.F. for different strengths 
of KOH was found to be— 


KOH 10 normal 1 32 volts 
pe eee өөө coe [T] 1 3 ” 
" 1 " 140 „ 
»" à » | 1:46 » 
" w on | 147 „ 


This variation is not as great as it ought to be according 
to the theory, and the author points out that it may be due 
to the fact that what is measured may not be the point at 
which the potassium ions give up their charge, or, at any 
rate, that this point may be influenced if a potassium hydride 
is formed, which immediately decomposes into hydrogen, 
caustic potash, and platinum. 

In conclusion, it is shown that, although the electrolysis 
of water can take place in a primary fashion, yet, as a matter 
of fact, especially if appreciable currents are employed, the 
decomposition is a secondary phenomenon. 


Electric Organ.—A Hope-Jones electric organ, which 
bas been presented to St, Michael's Oburob, Chester Square, 
was opened, on Saturday afternoon, by Mr. Tertius Noble, 
organist of York Minster. 
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THE PULVIS ACCUMULATOR. 


ANOTHER storage battery is put forward in France as a com- 
petitor in the arena of traction. As the name indicates, the 
active material is originally an impalpable powder of lead. 
The support, in the case of the peroxide element, is a plate of 
lead, which has been subjected to hydraulio pressure; it is 
about one-third of an inch in thickness, and is closely 
grooved on each face, with a view to the retention of the 
peroxidised powder. The spongy lead sapport is of less thick- 
ness, and carries ribs of dovetail section, and about 160 mils 
a The dimensions and weight of the elements in the 
-type cell are given in the following table :— | 


of negative plates iss wae 4 
Number of positive platos . З 
P ength outside measure eds sx ins. 
шаш breadth outside measure is s 827 „ 
height outside measure , PIA 984 „ 
eee #09 Фое eee eve 7 58 Li] 
height ... 90 Ке ni ads 590 „ 
Plates 4 surface—both faces . 59 eq. ins. 
| active surface exposed .. diis 998 „ 
total positive surface in cell ... 2995 „ 
positive plates ... Е eis 5 6 lbs. 
У пе gative plates terminal eee 1 76 » 
Weights intermediate 270 5i 
plates in cell. "m 25 76 ,, 
plates, liquid and vessel 5:20 
total for 44 cells ies 14 cwt. 


The rate of discharge, capacity, power, &o., are given as 
follows :— | 


Time of discharge [II 2200 eee in n t een ees 5 hours. 
per eq. inch of exposed | 
| | peroxide surface } 91 
Rate of diecharge in amperes 4 per positive plate em : 10:00 
„ 0. of ce e `85 
. б — 898 es 136 
EM.F.perce) Volts.. ... - ae ages Бе 1:95 
per 1b. of ple sae sa 2:27 
Normal power (watte) ... i ttery ... ке "s 
per T 885 asà 8 
. lb. of plate TT TIN 5:82 
Specific capacity (ampere -] Per 
е, расі "E 
per 1b. of plate 11:36 
Specific energy (watt-hours) 4 „ ni.. . 925 


„ 44 cells.. . ls 
Energy in H.P.-hoursfor 44 Cell.. . 175 
Weight per kilowatt (Ib.) | ы, e o 855 


. | lates eee #60 ees 18:2 
Weight per kilowatt-hour (Ib.) Mery s s „ 2482 
WeightperH.P-hour(b) {шш > > . 1827 


The plates rest on two ‘prisms of ambroine,a new insu- 
lating material made of fossilised resins, asbestos, and mica, 
finely ground, the mixture being subjected to a certain 
chemical treatment, and then moulded under pressure whilst 
hot. They are prevented from coming into contact by 
means of oorrugated and orated ebonite sheets. The 
containing vessels are of ambroine, and the lugs of the per- 
oxide and spongy lead plates ively are “ burned " on to 
cylindrical omnibus bars of lead containing a core of copper 
wire, | 


It will be seen that, outside of the use of lead in powder— 
a material of somewhat questionable value—and of ambroine, 
this cell presents no novel features. The lead conductor, 
with а co core, has been used experimentally in this 
country, and the oorrugated and perforated ebonite sheets 
have been adopted by several manufacturers. The rate of 
discharge, and the density of current, above specified, are 
decidedly low, and а oomparison with the cells mentioned in 
our issue of December 29th of last year (p. 925) will show 
that the capacity, though fairly high, is lower than that 
claimed by some other competing batteries. 


THE ECONOMY OF SUPERHEAT. 


Wurrmd in Modern Machinery, Mr. Geo. L. Robey 
endeavours tu show that by means of superheating, the 
seam engine may at least be placed in a better position to 


compete with the gas engine. He shows the effect of super- 
heating upon the bulk of steam in a cylinder, and lays 
weight upon this point perhaps more than he should do. We 
do not look to the thermo-dynamic effect of superheat in 
explaining ita economy, but rather to its effect in counter- 
acting the accident of cylinder condensation. In a truly 
adiabatio cylinder we should not expect a very serious 
economy from superheating, thongh Rankine calculated 
something over 20 per cent., we believe, in entire disregard 
of the peculiar action of the cylinder metal which, however, 
he did not recognise. To our mind the action of superheat 
is rather preventive. The great enemy to economy in the 
steam engine is the destruction of the initial steam by the 
comparatively cold cylinder metal. The cylinder is supposed 
to be cooled by its short period of communication with the 
condenser, but this is a very partial statement. True the 
communication with the condenser isa factor in the case, but 
а factor of no moment, save and except where the cylinder 
contains water. With water in the oylinder, a low pressure, 
and a cylinder with a temperature considerably above that 
corresponding to the pressure, any water T: rapidly 
absorbs heat from the cylinder and passes off as steam with 
some 1,000 units of heat abetracted from the cylinder in 
the act of vapourising. If the cylinder contained only dry 
steam there would be only a small weight of this, and steam 
has & low specifio heat, and in place of carrying off 
its thousand heat units per pound would only carry 
off at most about a third of a heat unit per pound 
per degree of temperature difference, and, moreover, dry 
steam would be a poor absorber of heat, which water is 
not. If, therefore, the cylinder be freed from water it can- 
not readily lose heat to the exhaust, and the beginning of 
the next stroke will find a cylinder still hot to receive the 
next charge of steam. If hot, the cylinder cannot abstract 
more heat from the steam, and there can be no initial con- 
densation, and there can be no water to evaporate at the 
exhanst end of the stroke. Some engineers who consider 
that from 25 to 50 per cent. of the entering steam will be con- 
densed are apt to give up the idea of superheating as hopeless, 
for they argue it will require so enormous a superheat to 


keep dry one half the steam. Now, as a fact, and speaking 


roughly, this large amount is only wanted for the first stroke to 
prevent the first charge of steam from liquefying. Subsequent 
charges will not liquefy because there was no liquid to re- 
evaporate and cool the cylinder. during the first exhaust 
stroke. Nominally, then, if the cylinder be first heated to a 
temperature above that of the initial steam it would work all 
day without further superheat. Of course, in practice, the 
cylinder always does lose some heat to the exhanst, and there 
is always some water comes over from the boiler which 
would again start the vicious circle of re-evaporation and 
condensation. What, then, is needed in practice is a 
moderate superheat sufficient to provide for the amount of 
temperature which the cylinder will lose to the exhaust, and 
if this be given it follows the steam must be at least perfectly 
асу when admitted, it will sapply the small additional heat 
to the cylinder metal to make up its loss, and will also supply 
such heat as disappears as work, or some of it. The heat 
which disappears as work in a hot cylinder probably 
only causes the working steam to become cloudy. 
It does not, we may probably assume with accuracy, 
cause a film of water to deposit on thecylinder. Then when 
the exhaust opens the cloudy steam sweeps out to the con- 
denser and carries with it its water in suspension. This 
water, therefore, does not come in the way of any re- 
evaporative agency. It is thus clear, if our reasoning is 
correct, that with initially dry steam semewhat superheated, 
there is destroyed the power of the cylinder to produce its 
effects, and we doubt the desirablenegs of superheating beyond 
such amount as will produce a minimum of superheat in the 
exhaust. The effect of cylinder condensation is, of course, 
to admit more steam from the boiler for a given nominal 
cut-off, but such additional steam becomes water on its 
admission and only flashes back to steam as the piston moves 
forward and the falls, With a given cut-off the 
same engine should be more powerful with saturated than 
with superheated steam, but the extra work is performed at 
a great expenditure of heat, and the large amount of water 
to be re-evaporated is not all evaporated during the working 
stroke, Much remains for the exhaust stroke during which 
the vacuum is more or leas impaired by tne additional steam 
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thus generated in the cylinder, Mr. Robey states that he 
has for two years worked an engine at such a temperature 
that Babbit metal remained melted upon it, and he had no 
trouble with it, no cutting or scoring. The sight-feed 
lubricator would not work, for its motive action had, of 
course, disappeared, but Mr. Robey believes in cylinders 
being lubricated bya pump. He had nothing but satisfac- 
tion with the working, and there seems to be little doubt 
to-day that a cast - iron cylinder will work well with 
superheated steam; indeed, with the gis engine before 
us, and the high temperatures which exist in this it can 
scarcely be doubted that the old trouble with super- 
heated steam was practically a matter of animal and 
vegetable oils and fibrous packings. With mineral oils and 
metallic packing the difficulties disappear, and cast-iron 
seems to work up to a fine polished surface even 
with the most highly superheated steam, though, at the 
same time, we would never advise such excessive superheat 
as would manifest iteelf as superheat in the exhaust pipe 
unless, of course, such heat could be recovered by a feed coil 
interposed between the cylinder and condenser. There is no 
reason why this should not often ba attempted, for as we point 
out above, it is, or shonld be, an exploded idea that th 
cylinder is cooled by proximity to a cold condenser. This 
is, of course, impossible ; cold as such does not strike back 
and the cylinder is only cooled so far as it contains steam at 
the condenser pressure, and any water left in it evaporates at 
that pressure and tends to pull down the cylinder tempera- 
ture to that of the condenser, say, 190° F. This idea of the 
frigorific effect of the condenser had much to do with the 
slowness with which the real action of the cylinder metal 
and wet steam became recognised. With so common a 
machine as the steam engine it is strange how little 
of its true action was explained to us by the professors 
and theorists. It remained for a more practical man, 
the late D. K. Clark, to point ont the true action, and for 
Hirn to follow it up. К 


ELECTRICAL HOUSE-WIRING REGU: 
LATIONS. 


THE three pa which were last night brought to the 
notice of the Institution of Electrical Engineers were all 
based on the same theme, namely, the want of uniformity 
in the regulations for house wiring issued by the authorities 
who claim a control of this work, and the authors of all 
three papers arrived more or less at the same conclusion, 
namely, that the time has come when the existing state of 
орк а oease, and one set of rules should be generally 


opted. TET 

It is perhaps curious thäf the dissatisfaction expressed in 
these papers on the existing anomalies in wiring rules should 
not have been voiced before now, for all those who have had 
anything to do with wiring, and who can claim to have 
honestly endeavoured to conform to a high standard of work, 
have been for years suffering from the disabilities created by 
having to try to work up to (or down to) a different set of 
rules e а о 18 үөн either because the district 
is supp y another su com or because the house 
is insured by a different deber Dai 

But the Englishman is long suffering, and will plod on in 
the same groove until one or other of two things happen ; 
either someone helps him out of this groove without giving 
him any trouble, or else he helps himself out when he can 
stand it no longer. 
_ In the case under discussion, a laudable attempt was made 
in 1897 on the part of the Council of the Institution of 
Electrical Engineers, to help the poor wiring contractor out 
of his difficulties by the issuing of а set of rules to be 
observed in house wiring, which it was presumed, and hoped, 
would ultimately supersede the hundred and one other sets 
of rules extant. But, as the authors of these papers have 
wisely pointed out, to issue a set of rules, and to enforce 
them, are two widely different kind of things, and under the 
present atate of affairs there is unfortunately no more chance 
of their being enforced than are the edicts of the Tsung-li- 
Yamen to the Chinese people. The fire insurance companies 


and the electric supply companies are the mandarins, and 
until these ев have been “‘equared” in some way or other 
there can be no uniform set of rules. All this may soun 
very hopeless, but do not let us be misunderstood; it is, as 
Mr. Wordingbam, in his paper, pointa out, the amour propre 
of the different authoritjes which has to be considered, and 
this it is which wil have to be “squared.” It is, perhaps, 
customary to look upon the regulations issued by a 
insurance or an electric supply company as the creation, 
working out, and sole property, of the “company” en bloc; 
this is only а genera! and superficial view; in reality they 
are the invention of the particular individual who happens 
to have been appointed inspector of house wiring or station 
engineer, as the case may fe and of which he is no doubt, 
and perhaps with some reason, proud. We вау “invention” 
advisedly, for no doubt owing to the nature of things there 


must be a certain amount of pocni ee 115 ое 
n dealt with—does not 


being limited, and having once 
admit of much variation. On the other hand, it would not 
do € dece ped un has just received an important g 
responsible post—and who is expected to get out a set o 
rules—to deliberately copy the rules of a rival concern; 
besides this, he no doubt has excellent ideas of his own as to 
the meaning of certain terms, such as “ insulation resist- 
ance," and the value to be attached to them. And so it is 
but natural that, where there is an opportunity to make a 
variation, a variation is made, and each of these officials 
lives in & little world of his own, surrounded by his own 
particular get of rules. 

All this is not intended as any reflection on those who 
have drawn up rules for the sake of distinguishing them 
from the rules drawn up by others; it is human nature to en- 
deavour to excel, but praise may perhaps be withheld from 
all but those who were the pioneers of the subject, and those 
who are now endeavouring to put matters оп a common basis, 
such as that suggested by the Council of the Institution of 
Electrical Engineers. 

Perhaps the fact that wiring has gone on for so many 
years under this ever-increasing multiplicity of rules in a 
fairly satisfactory manner, may indicate that either the rules 
were not gos ery enough, or the wiring contractor has been 
too honest, both of which suggestions may perhaps be disputed. 
It is a fact, though, that the ора proves the rule in the 

enerality of cases, and although there are, and ever will 
* jerry wiremen," the bulk of this class of work done 
throughout the country may be said to be good. Of course, 
it is well known that rules cannot always enforced, even 
by those who have the power to enforce them, as humanity 
will devise means of evading every form of law. It is not 
even necessary to be depraved in the manner that Mr. Pigg 
guggests in drawing false inferences from the bad wording 
of specifications; we have heard of such things as 
cutting the mains in a building before the inspector comes, 
obtaining а thoroughly good insulation test in his presence, 
taking him for а drink whilst © my men pnt the lamps in” 
(and joint the mains again), and then showing him the 
whole installation ablaze, во ав to indicate that there is no 
break anywhere. We believe it is also not an uncommon 
thing, when the test is to be made, to send a foreman on to 
the job who knows the inspector, and who will ** make it all 
iid with es T Е 
owever, these things happen in every trade, business, or 
profession, and will continue until mankind is so imbued 
with the desire to excel, that no laws or regulations will be 
required at all. In the meantime it behoves us to find some 
means to establish uniformity in these regulations; the 
method of enforcing them must be left to the authorities 
who claim to have a power to do so. Once let it be under- 
stood, however, by the wiring contractor that the insurance 
company and the electric supply company are working 


together, and not against each other; that he cannot play 


one off against the other; and that they both insist on 
having the same standard of work and the same tests; and 
the regulations will not need much enforcing. 

In the papers we have before us, Mr. R. E. Crompton 
comes straight to the point at once, and advocates the adop- 
tion of the Institution Rules by all the interested parties. 
He suggests that where the Council stated should be,” the 
words “must be" should now be substituted. At the same 
time he is not forgetful of the other people who have drawn 
up rules, and although he points out that these had an oppor- 
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tunity to send in criticisms and remarks when the Institution 
Rules were only in draft form, he suggests that they should 
now be given another opportunity to come forward with a view 
to amending or supplementing these rules. 

There is no doubt but that this is the correct way in which 
to approach the question as far as the rules themselves are 
concerned, but it must be remembered that the inspectors and 

i are not omnipotent in their companies, and it would 
seem to us that if the Council approached these companies 
through their secretaries and the boards, who would then 
instruct their officers to attend the conference and abide by 
the resulta, there would be much more chance of а uniform 
system of regulations being adopted and enforced. If the 
Institution Council could in the first instance obtain the 
assent and moral support of the Government through the 
medium of the B of Trade, we think that the question 
would be still more easily solved. 

The very complete paper brought forward by Mr. J. Pigg 
demonstrates that he has thoroughly mastered the anomalies 
of the various regulations extant, and he proceeds rather to 
criticise and pick these to pieces b7 settiug them against 
each other, than to actually indicate how they may be made 
perfect. He leaves it rather to inference that the Rules of 
the Institution of Electrical Engineers should at any rate 
form a basis for the uniform set of rules to be adopted by 
concerted action; but he points out correctly that as these 
rules cannot be enforced now, the wiring as at present done 
is a result of the rules issued by the guarantors and the 
undertakers—(that is, insurance and supply companies) — 
and he proceeds to contrast these rules. His paper may be 
said to be a reductio ad absurdum, and there is perhaps 
no better way of pointing out the necessity for a new order 
of things than the adoption of this method of arguing. The 
two appendices constitute a valuable abstract of the “parish 
pump” spirit in which each separate company or munici- 
pality has been wont to draw up ite rules, and in the first 


part of the paper Mr. Pigg draws attention to the fact that 
whereas of the two parties concerned draws up a set of 


rales to protect their own interests, the supply companies 
invariably disclaim any responsibility for whatever may 
happen to the consumer or his premises through defects in 
the wiring, which is carried out under their own rules and 
inspection. This would almost seem to suggest to us that if 
the supply companies would confine their rules entirely to the 
test of insulation, resistance, and distribution of lamps (as, 
after all, the only things that concern them are leakage and 
load), and would leave the wiring rules per se to the 
insurance companies, who may be trusted to look after their 
own interests, the atmosphere would be considerably cleared, 
and one obstacle towards the realisation of the uniform апа 
ideal set of rules would be removed. At any rate, the 
question is worthy of consideration, and we shall refer to it 
later on. 

We cannot quite agree with Mr. Pigg in his remarks on 
the testing preesure to be employed. Although the actual 
pressure has no effect on the number of megohms of insnla- 
tion resistance of the installation which determine the leak- 
age current for the supply companies’ consideration, still, in 
Ше interests of the insurance companies, some sort of break- 
down test should be made. There can be partial faults in 


lampholders. The application of & good rousing voltage 
would break these faults down at once, or indicate their 
existence, and subsequent inconvenience and risk to the con- 
вашег would be avoided. 

The paper by Mr. C. H. Wordingham is by far the most 
interesting and to the point, more especially as the author is 
not only an eminent authority on the supply com- 
panies’ side, but himself also assisted to frame the Institu- 
tion rules. He therefore cannot be said to be unduly biased 
in either direction, and the spirit of moderation with which 
he approaches the subject amply demonstrates this. He 
acknowledges not only the conflicting interests at work, but 
also the many and great difficulties resulting therefrom to 
the wiring contractor, and he at once proceeds to differentiate 
between regulations necessary for safe wiring and those 
Decemsary to secure a satisfactory utilisation of the public 
supply of electrical energy. | 

e advocates the adoption of one general set of regulations 


for wiring to be of universal application, and he thinks that, 
as far as the public authorities’ regulations are concerned, а 
model set of rules to be modified for every particular case or 
system of supply would be preferable to several standard sets 
of regulations. In this we are at one with him, as it has 
already been shown that too many regulations only cause 
confusion and defcat their own ends. 

Now, Mr. Wordingham hits the right nail on the head 
when he points to the necessity for the proper supervision of 
fittings, in which should be included not "as so-called 
“ fittings," but switchboards, fuse boxes, and aocessories of 
all sorts. Here lies the crux of the whole matter, and thir, 
we thiok, is not sufficiently recognised. It is not во much in 
the actual wiring that the majority of faults are found, 
bat in the connections behind switchboards, jointing 
and wiring inside fittings, the use of badly constructed 
switches and cut-outs, and the insufficient fusing of the 
system. As everyone who has had charge of installation 
work knows, the insulation resistauce of the wiring alone, 
with ends properly freed, is generally too high to be measured 
with the usual instruments; but it is when the fittings are 
connected up that the insulation resistance falls, in almost 
geometrical progressiou with the addition of each extra lamp. 
There is not one-tenth the opportunity of causing risk of 
leakage, and consequently risk of fire, in the actual wiring work 
that there is in the fitting work. Barring accidents, such as 
abrasions to wire, driving nails through insulation, &c., all 
of which can easily be avoided (to say nothing of making 
careless joints), the whole of the wiring work and its effici- 
ency is in the hands of the wiring contractor, and he may 
be said to be responsible for everything. But when the 
question of fittings is considered, the wiring contractor is 
only responsible at реш for the proper connection of 
these to his mains, and for their efficient insulation from earth. 
If the fitting can be easily wired, he does this also, but if it 
is a complicated fitting, ıt is usually wired by the fitting 
maker ; and although the wiring contractor is supposed to see 
that the wiring of the fitting is properly insulated from 
* body," even if he does this it is not often that he will or 
can take the trouble to examine the actual wiring himself. 
He also takes the word of the fitting maker that the ceiling 
roses, plugs, cut-outs, &c., which he buys are suitable for the 
purpose he has in view, and one of the last things he would 
think of would be to test across the contacts of a plug, or to 
determine the ingulation resistance of a slate slab. Yet it is 
these things which are every whit as important in determining 
the leakage as the connection of the wires to the fittings, and 
so the responsibility for leakage due to the fittings may be 
said to be equally divided between the wiring contractor and 
the fittings maker. Bot here comes the difficulty : how to 
bring home this responsibility to either, for it is evident and 
only natural that each would refuse to aocept any responsi- 
bility for work done by the other. 

Mr. Wordingham draws attention to the syatem recently 
instituted in Manchester by himself for the testing and regis- 
tration of fittings; and we only regret that he has во 
modestly refrained from publishing further particulars and 
details regarding it. A good many people consider that a 
system of this sort will do more to consolidate the question 
of wiring rules and to bring the wiring trade into better 
repute than any set of rules which could be issued. We 
have from time to time in our columns drawn attention to the 
bad construction and wiring of fittings, the insufficient fuse 
control of installationg, and the cause of low insulation testa 
due to faulty switches, cut-outs and fuseboards, and consider- 
ing this it is probably remarkable that, with the multitude 
of electric supply companies, municipalities, fire insurance 
companies, and scientific societies in existence, no attempt 
should have been made, until just recently ia Manchester, 
to control the design of fittings and fixings. It muy 
be, ав Mr. Wordingham says, that makers of repute 
would be only too anxious to obtain certificates for 
their goods, as these articles would then have the hall mark 
of approval of the authorities to the disadvantage of the 
cheap and badly designed fittings which are not only im- 
ported from abroad, but, it is sad to relate, are also made here. 

But Mr. Wordingham recognises that the matter, if pushed 
further, and adopted generally, cannot rest where he has 
started it. 

If every authority who issued rules for wiring also adopted 
a system of registration for fittings, the complication and 
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confusion would be worse than anything yet experienced with 
wiring rules; for we should come to this pass, that fittings 
which were allowed on one side of the street would be tabooed 
on the other side, and makers who had stock patterns would 
Stock each branch with the particular articles which 
were allowed in that district or town. It is evident, then, 
that if we are to have the registration of electrio light 
fittings as a whole— this work should be undertaken by 
some central authority, whose certificate shall not only 
give the hall mark of approval but of the law. It is 
eo way to put the matter on a satisfactory and sound 
звів, 

To whom, then, shall this authority be assigned? Mr. 
Wordingham thinks that the Board of Trade is probably 
out of the question; but why? No doubt there are great 
objections to Government control, with its reputation 
for red tape and inertia. But if not the Government, 
then who? The County Councils could not be considered 
for a moment, as they are as many as the supply companies. 
Mr. Wordingham suggests the Institution of Electrical 
Engineers ; but any certificate given by this body would 
under present conditions have about the same value as 
the rules which they have issued, ard the use of the 
fittings which they would register could not be enforced. 
Apart from that, no better body could be found than 
the Institution to regulate and enforce a proper system 
of electrical installation work for the mutual benefit of the 
consumer, the guarantor, and the undertaker; in other 
words, for the public generally. 

The subject is now narrowing itself down to a definite 
policy. Leaving the consumer—or, let us ғау, the public 
out of the question for the moment, we have three parties to 
consider, namely, the guarantors (with whom may be asso- 
ciated the large body of consulting engineers), the under- 
takers, and the central authority—say, the Institution of 
Electrical Engineers. Now, this body contains, besides the 
p-ofessorial element with which its name always seems to 
re dimly associated, a large and influential number of com- 
mercial and practical men. Why, therefore, should not a 
committee of these gentlemen be constituted on the same 
lines as the general committee, without powers to regulate 
the administrative and scientific proceedings of the Institu- 
tion, but with authority to control the proceedings of the 
trade ard the profession generally; to iseue regulations in 
consultation with all the authorities concerned; to have a 
laboratory for the registration of fittings of every fort; and 
if necessary, to act as а medium for the interchange of trade 
information; in fact, to be a sort of electrical chamber of 
commerce and guild combined, which wou'd be supported 
and erdowed by all firms of repute ard other bodies inte- 
rested in the electricul industry. If the association of а 
body with such a worldly and commercial progamme did not 
commend itself to the scientifio proclivities of the Institu- 
tion, then there is no necessity for the two bodies to be 
under the same roof, or even included in the same title. 

The next question is, to which of these parties should the 
enforcement of the various duties or regulations be assigned ? 
We have also three of these, namely, wiring regulations, 
supply regulations, and registration of fittiogs. Our pro- 
posal is that the central authority shall constitate a com- 
mittee of all three parties, namely, fire insurance inspectors, 
supply engineers, and practical members of its own body 
—for the drawing up ard permanent consideration of 
rules for wiring, for supply, and for registration of fittings. 
These rules would then be issued and carried into effect 
under the æzis of the central authority, and the 
inspection and duties would be carried out by the parties 
wlom the particular work concerned. That is, the fire 
insurance inspector (or the consulting engineer or consumer) 
would see to the due carrying out of all work under the 
wiring rules, which would also include the fixing of fittings. 
The electric supply authorities would, as before, appoint 
their inspectors to make tests at the inaugnration of an 
installation and also from time to time subsequently ; they 
would likewise see that the rules for balancing and switching 
on of loads were properly adhered to. And the central 
authority would entirely control the inspection, testing, 
and regulation of all fittings and fixings. 

We finally come to the most important point of all: How 
is all this to be enforced ? There is only one reply to this 
question, namely, by Parliamentary powers. 


The Electric Lighting Acts need not necessarily bs 


. amended for this a but—as Mr. Wordingham suggesta 
orce 


with regard to the e ment of wiring rules only—a special 
Act could be obtained, giving the necessary power to the 
central anthority to make the regulations and to enforce them 
in the same way that the railway companies enforce their 
bye-laws. —— 

"We have, perhaps, said enough to indicate the general 
outlines of a scheme for putting the installation business on 
а sound and permanent basis. That there has been a feel- 
ing abroad for a long time that something should be done 
we all know, and the electrical world is therefore indebted to 
these gentlemen who have simultaneously raised the cry of 
* How long?” in their papers to which we have referred, 
and to whom we are under an obligation for many valuable 
ideas, and the opportunity to be able to raise this question 
in the press. ‚ 

Let us therefore hope that the discussion to which these 
papers give rise will tend to а more general appreciation of 
the unsatisfactory state of things as they now are, and that 
this feeling will stimulate action, so that the electrical 
installation business may inaugurate the 20th centary by 
setting its house in order. 


MUNICIPAL ENTERPRISE. 


ALTHOUGH the various local suthorities of the United 
Kingdom are, as а whole, to be congratulated oa their fore- 
sight in obtaining provisional orders for electric lighting, 
and erecting electricity works, yet there are instances in 
which, after the expenditure of several years of p-ofound 
deliberation, the “City Fathers” appear to have fallen an 
easy prey to the ubiquitous company promoter, and have, 
with more precipitation than prudence, delivered over their 
provisional orders on terms opposed to the interests of the 
community they are elected to represent. | 

A somewhat curious case has recently occurred in а 
Lancashire town of about 15,000 inhabitantes, which calls for 
some comment. "Á——— 

In 1896 an electric lighting company sought permission 
to include this district in & provisional order which it was 
promoting. | А 

The Council with commendable promptitude obtained a 
report on the matter from a well-known consultant, and on 
his advice passed a resolution to erect electricity works in 
conjunction with a refuse destractor at a oost of some 
£25,000. A provisional order was obtained in 1897, and a 
Local Government Board inquiry was held last Angust, in 
the course of which considerable opposition was roused, 
owing to the site for the works being partly surrounded b 
villa residences, Other sites were, however, available thoug 
not so central, and therefore not so suitable viewed from an 
engineering standpoint. : 

The authorities at Whitehall having considered the 
matter, requested the Council to choose another site further 
removed from a residential neighbourhood. This appears to 
have completely disheartened the local gods, who have now 
passed a resolution disposing of their provisional order to a 
company (who will, of course, have to find a site), for the 
full term of 42 years, with the right of purchase after 21 
years at a premium of 21 per cent. According to a local 
daily contemporary this company undertakes to erect com- 
bined works and supply current in nine months’ time, to 
destroy refuse at 9d. per ton, tocharge 5d. per unit for private 
lighting and 8d. per unit for street lighting. . 

It may be of service to other misguided and benighted 
Councils to consider this extremely one-sided deal. : 

The Council will have a business built up for them, with- 
out having to make good a possible deficit on the working of 
the undertaking for the first few years. They will then 
naturally want to buy out the company, but this they cannot 
do till the end—not of 7, 10, or 14 years—but 21 years, 
when they will have to give a sum which would have met 
any loss during the opening years of the works many times 
over. What is the experience of other local authorities 
where electricity works were started by companies, and which, 
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in some cases, were running at a loss, small towns too, such 
as Taunton, Bray, Fareham, Morecambe, Shrewsbury, &c. ? 
Why, the works have been bought up and are all on the 
high road to success. | | | 

- Assume that the company has, at the end of ae eni 
expended a sum of, say, £100,000 on the works, this 
is no le figure, for the district is at present some- 
what y populated, and lies on the borders of the Metro- 
polis of the North. The Council, if they wish to purchase, 
must pay the market value of the undertaking, say, at least 
£110,000 plus E23, 100—21 per cent. premium—making a 
total of £133,100. What do the ratepayers gain for this 
£23,100.? Absolutely nothing which would not have been 
theirs had they insisted upon the adoption of a municipal 
electric supply scheme, and they lose in addition the profits 
which will, without question, be made on the works after 
they are fairly started. The longer the purchase of the 
works is delayed the greater will be the loss. 


Again, if the company could. be bought out in, say, seven 


or ten years at a cost of £25,000, plus 21 per cent. (£5,250), 
would not this latter sum, if paid in annual instalments, 
have more than covered any initial deficit? The answer is 
obvions. 

Turning to the engineering side of this undertaking 
—the town is somewhat scattered and an alternating 
system was recommended. Two-phase generators could, how- 
ever, have been installed with advantage to allow of motors 
being used in manufacturing works near the docks. 

Reverting to destructors, in a large electricity works their 
room, for various reasons, is to be preferred to their company, 
but in emaller installations, especially those equipped with 
alternating plant, they may be of considerable service. — 

In this case the destructor could be relied on to supply 
sufficient steam to run, say, а 30-kw. machine throughout 
the 24 hours. This would not only supply all current 
required during the дау, or reduce the coal bill if many 
motors were connected to the mains, bnt it would also pro- 
bably generate sufficient current to run incandescent strect 
e during the evening. | 

he 1 of nuisance arising from the working of & 
small destructor plant, unless in an extremely confined 
situation, is a bogey. There is no doubt that the leading 
makera of these n evils would have accepted any 
number of clauses binding them down to commit no nuis- 
ance—with their plant. Indeed, if they accept and work 
to the 3 we have sometimes perused, they will 
indubitably prove themselves equal to anything. 

Further comment on the action of these local Esaus is 
superfluous; they have probably sacrificed their electrical 
birthright for a mess of portage, proving once again that 
in a multitude of “ Counsellors” there is not always wisdom. 
They would be well advised even at this eleventh hour to 
reconsider the matter. The recession of such an important 
motion would cause the electrical industry no surprise. It 
has taken place before—but that is another story. __ 


CORRESPONDENCE. 


Notes on Three-Phase and Tramway Work. 


I notice in the ELECTRICAL Review for January 20th 
the “ Notes on Three-Phase and Tramway Work,” by Mr. 
A. Gibson. Ж 

I think there can be no doubt as to what was taking place 
when generator B was working in parallel with the generator 
4, the former being driven by the Pelton wheel without a 
governor and the fall amount of water being admitted, the 
latter driven by the direct coupled induction motor, м, 
гонтшЕ its current from the mains through Ње trans- 
ormer T. . | 

The speed of м and A was necessarily limited to the speed 
Corresponding to the no-load revolutions of the induction 
motor at the given number of сты whereas B was inclined 
lo race, and, therefore: would always take the greater 
of the tram load. It would, in fact, take so much load as 
lo reduce its nseful volts to those of generator A; if more 

was to be regotiated it would now probably all fall to 
generator A, as its speed would only vary veryslightly, whereas 


в would fall off in speed much quicker if the load on it came 
“O Pho variatio f speed with varying loads being infinitel 
e variation o with varying loads being infinitely 
less for an induction motor than for a Pelton wheel without 
& governor. 
. Su , now, that the tramway load required less than 
the fall power of the Pelton wheel, this latter would race to 
a certain extent, and the useful volts of B wonld be higher 
than those of a. A would now be driven in the ordinary 
way a8 & motor, and would increase ita speed to slightly over 
that number’ of revolutions which would correspond to the 
synchronous speed of the induction motor, M. 

It would be checked very soon, however, as M would now 
work as generator, and take a proportion of the load on the 
three-phase side, this proportion being determined. by the 
amount of power still available behind B. Should there 
happen to be no work to be done on the three-phase side the 
whole plant would race. | 
The induction motor depends for its torque on the current 
induced in ita short circuited portion and due to the “slip,” 
a causes the short circuited circuits to cut the main 

eid. . : ; 

If, therefore, this short circuited portion, usually revolving 
and called rotor, is driven at a speed exceeding that of the 
main field, it will still have a current generated in ita 
circuits again due to a relative movement or “slip.” But, 
if this slip was negative in the first instance it will be positive 
now, though the actual direction of rotation has remained the 
same. | mE 
The motor row works as generator, the currents in the 
“тоют” producing an electromotive force in the main 
windings which, together with the E.M.F. of self-induction, 
go to make up ће useful terminal E.M.F. 
. It will now be seen that such a motor can only work as 
generator as long as the main field is provided. The main 
field is provided in this case by the synchronous generator 
not shown on the figure. 

It is, further, also clear that by inserting а resistance in 
the rotor the currents therein are greatly reduced and do not 
produce the neces E.M.F.in the main windings. It is 
equivalent to reducing the excitation on a synchronous 
generator. | un | 

When м is working аз. а generator it is possible to 
shut off the driving power of the main generator (not 
shown), and provided its direct, current excitation is kept 
on, the whole of the plant will continue to- run, the total 
work now being undertaken by M, the power coming from 
the Pelton wheel through 5 and 4. 

The synchronous generator decides the period of the 
gystem. X etie "m 
Some seven years ago Messrs. Siemens & Halske patented 
such a combination of a synchronous with non-synchronous 
generators in order to obviate the necessity of any аданар, 
when parelleling. Other leading Continental firms have at about 
that time made similar experimente, but I am not aware that 
any practical use has been made of these very interesting 
discoveries. The reason seems to lie in the inefficiency of 
such an arrangement and due to the inherent qualities, or, 
rather, defects, of the non-synchronous motors. The phase 
relation between E. M. F. and current is at best a distressing one. 
It also varies greatly with the load, so that I am not sur- 
ре to see that the нарга in the case referred to by 

Gibson varied so little. A good wattmeter could alone 
oci nr c y Me ag. 

e ideal mode eling pro y Messrg. Siemens 
and Halske, though extremely interesting, will probably 
never be used unless an induction motor is put on the 
market with a power factor = 1 for all loads. 

‘Trusting these remarks may prove of interest to you. 


Val. A. Fynn. 


In the current edition of your paper I notice some 
remarks by Mr. A. Gibson re the above. 

I offer the following, which seems to clear it up—to my 
mind, at any rate. 

Everyone knows that any alternating induction motor will 
deliver power back to its mains if driven at a speed some- 
what than that corresponding to synchronism. All 
that is necessary, then, is for the 550-volt generator (marked 
A) to be driven asa motor by the 600-volt set (marked в). 
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Provided that A is a shunt or compound with few series 
coils, ita direction of rotation would be the same as before; 
and as the voltage at its terminals would be greater than 550, 
its speed would likewise be greater—aatisfying the above 
requirements. | | 
. If а compound machine, its speed would be greater atill, 
due to the weakening effcct of the series coil. 

| : | . M. J. 0. | 


Proposed Wireless Telegraph and Electrical Traction | 
Systems. | 


I have read your criticisms upon my two letters appearing 
in your issues of the 18th and 20th inst., and I absolutely 
fail to see any reason why you shonld characterise my pro- 
posed international wireless telegraph system as of the “ wild 
cat genus.” No less an authority than Prof. 8. Thompson 
has asserted that it is quite within the range of раат 
to telegraph wirelessly across the Atlantic, and I daresay Mr. 
W. H. Preece, of the Post Office, is of the same opinion, yet 
when I inform you that I propose toconnect up Great Britain 
with America, Africa, Australia by wireless telegraph, you, 
in your haste, are as good as saying it is impracticable. All 
I can say is that your faith in the future of wireless tele- 
graphy is nil. Certain it is that before we can get a popular 
2d. or 8d. international or universal word rate the wireless 
telegraph will have to supercede the snbmarine cable. It all 
amounts to a suitable transmitter and receiver, and I claim 
I have successfully solved that part of the problem, and ere 
18 months hence you will have an opportunity of seeing it at 
work between Cornwall and Halifax (О ). As to the 
electrical traction system which I to introduce 
shortly, you will, among many others, have an opportunit 
of seeing an electric tramcar equipped with my new meth 
of propulsion running on one of the tramlines in England on 
some Sunday in next summer or autumn, and in common 
justice I must ask you to possess your soul in patience until 
you have seen the above, when you will then be in a position 
to criticiss it, and not before. At any rate, it will be time 
enough for you to apply the term “ wild cat to my invention 
when you write up your review of electrical progrees for 
the year 1899 after many of them haveappeared, Thanking 
you for the publication of above, | 

Geo. H. Smith. 


97, Daniel Street, Cardiff. 
January 28rd. 


“ Cyclist” and * Pertinax." 


It is the fate of everyone who publishes a book or an 
article to be criticised. 

If the remarks I made in my letters signed Oyolist” on 
the electrolytic treatment of ores and on the use of the word 
cycle were not justified, Mr. Cowper-Ooles was at liberty to 
refute them, but he has not done во. | 

In the * Pertinax " letter I objected to an article signed 
by Mr. Cowper-Coles which was not genuine. | 

Mr. Cowper-Coles says that he knows the faces of those 
who lark under anony(mos)ity. He ought to know that I 

have no animoeity against him, and that I did not grudge 
him the praises he deserved for his successful deposition of 
zinc. | 

As an eleotro-chemist Mr. Cowper-Ooles has rendered some 
real services for which he deserves our thanks, and every- 
body renders him justice for his indomitable energy and 
skilful work; he must however, not be offended if I frankly 
tell him that the articles he writes do not please me as much 
as those which by electro-deposition he coate with zinc or 
other metal. | 
E. Andreoli. 


t 


London County Conncil.—Victoria Embankment Electric 
Lighting. à 


Manufacturers and contractors have, no doubt, obtained 
copies of the above specification and examined its provisions. 

.I cannot believe that, after doing во, any responsible firm 
with the experience of the past before them will be found 
willing to tender on ite terms. 

The specification provides inter alia: 


(a) The usual dictation under heavy penalty as to wages 


and conditions of eop oyan of all labour employed by the 
contractor and every sub-contractor from whom he may obtain 
labour or materials. Е 

(b) Completion in six months (this exhibits foresight 
on the of the L.C.C., having regard to the crowded con- 
dition of the industry aud the inability of manufacturers at 


the nus time to make early delivery) subject to— 
(c 


A penalty of £50 per week (on a contract of under 


21,500 total value). 


(d) The Council may fight or settle any legal prooeedings 
arising out of the works, without consulting the contractor, 
who will, however, have the privilege of paying the bill. 

å (e) The L.0.0. engineer to be sole arbitrator of any 

ispute. 

Men and opinions obange, and representative experts of 
superior experience and qualifications to the officers of the 
1.0.0. have agreed in regarding such oonditions ав anachro- 
nisms belonging to a bygone age. Bat the Council goes its 
own way in defiance of custom and usage, blindly trusting 
to bend the commercial traditions of the people to its will. 

It is to be hoped that electrical contractors will resist this 
attempt to deprive them of the advantages of the improved 
conditions which they have secured elsewhere. А 


London, January 23rd, 1899. 


LONDON COUNTY COUNCIL. 


CENTRAL Lompom Ra. war. 


The engineer of the Central London Railway Company had sub- 
mitted to the Highways Committee a detailed plan, sno the pro- 
posed oonstruciion at the street level of the Queen's Station. 
A general plan of this station was approved[three years ago, and the 
company now propose to provide only one staircase to the street 
level instead of two, as originally projected. The Committee ex- 
pressed the opinion that tbis arracgement would not be likely to 
cause inconvenience, as in addition to the staircase there would be 
three lifte for passengers; and the committee had been informed that 
the means of access toand from the City and S»uth London Railway, 
where single staircases and lifts u existed, had been found quite 
sufficient. The Highways Committee accordingly recommended that 
the Council should approve the amended plan, but the consideration 


of the question was 


Tum TELEPHONE QUESTION. 


Mr. J. W. Benn, chairman of the Highways Committee, obtained 
permission to withdraw for four weeks the adjourned report of the 
committee proposing to sanction the continuance for periods of from 
6 to 19 months of the long-span overhead wires erected by the 
National Telephone Company in Islington. He stated in explanation 
that the local authority had taken action, and that the committee did 
not desire in any way to hamper the Vestry in the matter. 

Colonel Ford asked whether the chairman of the Highways Com- 
mittee had made himself acquainted with the proposals contained in 
the Bills promoted by the National Telephone Company, intended to 
confer a practical monopoly upon the company. The speaker drew 
attention to the notice of motion standing in his name on the sub- 
ject. The chairman of the Highways Committee stated, in reply, 
that he had read the notice of motion, and that he believed it had 
also received the attention of the company. Я 

The notice of motion referred to was postpone’ toa future meeting. 
It is as follows:—" That in face of the application recently made by 
the Council to Her Majesty's Postmaster. General with a view to a 
London municipal telephone service, and in face of the report of the 
Committee of the House of Commons last session, this Council views 
with grave concern the aims of tbe National Telephone Oompany as 
contained in its Bills now before Parliament, and accordingly refers 
it to the Parliamentary Committee to consider, after conference with 
the Highways Oommittee, the desirability of petitioning against the 
said Bills, which appear to aim at a grosser and perpetual form of 
monopoly than that already enjoyed by the company, to the serious 
injury of the trade and business of the metropolis, which monopoly 
N depri ves the ratepayers of London of a legitimate soutce of 
public revenue.“ 


PRoPosED New WOBES. 


The Building Act Committee recommended and it was decided to 
disapprove the plans submitted by Mr. F. Forbes Glennie, on behalf 
of the Blackheath and Greenwich District Electric Light Company, 
for the construction of a generating station on the north-west side of 
Blackwall Lane, East Greenwich, The refusa] wag based upon the 
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opinion of the committee that it was undesirable to sanction the 
erection of a wood and iron tem enclosure to any part of the 

roposed construction of which was, moreover, con- 
sidered to be unsatisfactory in several respects. - 

It was announced by the Building Act Committee that. they had 
declined to consent to the erection at the works of the Western 
Electric Company, North Woolwich, of an addition to the works, 
mch addition and works together exceeding in extent 250,000 but 
not 450,000 cubic feet, and to be used for the purpose of manufac- 
turing cables of large diameter. The reason for refusal given by the 
committee was that it had not been shown that the additional 
cabloal extent was necessary for the purprse of the trade carried 
on at the premices, or that proper arrangements had been or would 
be made and maintained for lessening danger from fire, and that no 
reason was seen why the rules of the Act should not be strictly 
observed in this case. 


FIRE ALARMS AND TELEPHONES. 


The Council were reminded by the Fire Brigade Committee that a 
suem of telephonic commurication exists between certain police 
utations and fire brigade stations. The chief officer had suggested to 
the Committee that as each sub-divisional police station was in 
electrical communication with a police superintendent’s station, 
telephonic communication should be established between each 
divisional superintendent's station and the nearest superintendent’s 
sation of the Fire Brigade. As the adoption of the proposal would 
increase the number of points from which information of fires could 
be promptly transmitted to the brigade. The Committee had 
approved of the suggestion. The Post Office authorities were 
pared to provide and maintain the 20 lines of communication required 
on payment of an annual sum of £377 under a three years’ lease, and 
at the suggestion of the Oommittee the Council sanctioned an 
expenditure for this purpose. 


Tus GREENWICH COMPANY'S APPBAL. 


The Highways Committee reported that last October the Council 
actioned the works referred to in a notice of the Blackheath and 
Greenwich District Electric Light Company, with the exception of 
the laying of mains along Deptford Bridge, which of the works 
were formally disapproved. The company appealed to the Board of 
Trade against this disapproval ; and at the hearing of the appeal on 
January 12th, the Council'a solicitor drew the attention of the Board's 
Inspector to section 81 of the company’s order which provides “ that 
nothing in the order shall authorise the undertakers . . . to interfere 
with or make use of any county bridge. . . vested in the Council, 
except with the consent in writing of the Council" and the 
was, farther, informed that the Council’s consent to the laying of the 
mains along Deptford Bridge had never been obtained or even applied 
for under that section, which, moreover, did not confer upon the com- 
pany any right of a The inspector decided that the objection 
ris m fatal, and that, therefore, the appeal could not be pro- 

wi 
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THE TELEPHONE SYSTEM. 


———— — 


Tas Times of the 20th, 99rd, and 24th inst. contained articles 


THE TELEPHONE SERVICE. 
Tnm Cas or тни NATIONAL TELEPHONE COMPANY, 
(From a Correspondent), 


of which the following is a summary :— 

The first article relates the story of the initiation and early 
ttraggles of the en from 1877 to 1892; 135 
of the development of the service from 1892 to 1898; and the à 
the story of the latest de p irture in Government policy, with oom- 
ments and observations. In the view of the Times correspondent,” 

the history of the (ек in this country discloses one of 
the most remarkable in modern times of Government 


Tights to m ly and had them sustained, subsequently issuin 
licenses which ы i ч а 


Смайге Telephone Company. 
As toon as these companies had been thoroughly established it 
clear that ultimate success was only to be obtained by uni- 
of system, similarity of method, concentration of adminis- 
and management, and complete intercommunication between 
ull subscribers, and the outcome was that these three companies 
Com on May 1st, 1889, and became the National Telephone 
pany, 2 1 soon аша that it was essential to complete the ооп- 

; purchase the smaller su com 8 
in the : pe eng | panies operating 


must be remembered that none of the amalgamated companies were 
in competition with each other) was a material reduction in charges. 


Morus buf it is explained that the amalgamations were effected on 
the basis of market values, and whilst the valuation was £4,565,027, 

сеа 0086 ыа saci ae leaving nodi ls 
represent market value an ill as of the 
Various amalgamated companies. 6 MU 


During the early r of the enterprise, the writer states, 


the Post Office used its best endeavours to restrict and to harass the 


It is held that the position which the company then occupied was 
unassailable by competition, as its system was establi-hed in all the 
principal towns of the country, Joined together by a network of trunk 
wires, and thus no effective competition was practicable. 

The company was invited to surrender this position of strength, to 
place itself largely in the hands of the Government, and to rely upon 
the Government's carrying out the policy set forth in the Treasury 
minute in honour and in good faith. 

The company naturally required the fullest explanations, which 
were freely given by the responsible Ministers aod officials, and the 
directors were assured that the object and intention of the Government 
was to assist and co-operate with the company, to afford every 
reasonable facility for doing its work, and to bring the system of the 
company into conjunction with that of the Post Office. Relying 
upon the assurances received and believing thatthe Government was 
pledged to carry out the policy indicated, the company agreed to sell 

ts trunk wires, and from 1892 to 1898 the Government gave full 
effect to its assurances and pledges, and carried oat the policy set 
forth in the Treasury minute according to its spirit and intention, but 
in April last in the House of Commons’ debate, Mr. Hanbury indi- 
an intention on the part of tbe Government to vary the policy 
of oc-operation with the company, which was the essence of the 
Treasury minute of 1892. In the course of bis remarks, Mr. Hanbury 
said that the company's plant and system oould be replaced for a 
little over £9,000,000, whilst it is stated that the company has ex- 
pended, in cash on its system, upwards of £6,000,000, of which 
£2,500,000 has been spent since 1892, on the faith of the arrange- 
ments concluded with the Government, and with respect to which 
Mr. Preeoe stated before the Committee of 1895 that the company 
was employing the best materials, was doing its work in а way of 
which he approved, and that if the Post Office took over the system in 
1911,it would (if the company continued to do as they were doing) have 
a first-rate system with first-class and telephones. The further 
Parliamentary Committee promised was in due course appointed, 
and notwithstanding the evidence given by the official representatives 
of the Post Office and the company as to the spirit and intention of 
the arrangements of 1892, involving co-operation bstween the Post 
Office and the company, reported in favour of active competition, of 
refusing reasonable concessions. Acting presumably in the light of 
this report, the Post Office has already commenced to harass and 
impede the operations of the company. It is urged that the report 
of Mr. Hanbury's committee is apparently based upon the theory that 
the true policy and interest of the State during the remaining years 
of 455 posteo bru 1 үм N by setting up рып 
ап ar an g the company, to as much as possible 
minimise and break down the company’s system. The committee, in 
adopting this theory, has, however, forgotten three things. 

First, the waste of capital involved in the State, municipalities, and 
the company each laying down competing systems, which ultimately 
will have to be brought into conjunction and barmony at further 


cost. 

Becond, the inconvenience to the public in having competing 
systems, which involve all the more important subscribers having to 
join and pay for two or more systems; and, 

Third, the breach of faith towards the company involved in any 
departure from the policy laid down in the Treasury minute of 1892, 
on the faith of which the company sold its trunk wires, and raised 
and expended additional capi 

It is urged that there are only two solutions of the question pcs- 
sible: to relieve the company from all the present impediments 
which restrict it from adequately developing the service and give it a 
free hand, subject to Government control, or for the Government to 
acquire the remainder of the company’s undertaking and work the 


.whole service as part of the business of the Btate. The Government 


had no difficulty in making its bargain with the company for the 
acquisition of the trunk wires, and there is no reason to suppose that 
it would have any greater difficulty in dealing with the company for 
the acquisition of the remaining part of the undertaking. 

After summarising what are alleged to be the six “ mistakes of the 
Post Office in relation to the telephone question," the articles con- 
clude with а reference to the absence of proper powers, its limited 
tenure, and most serious difficulties and im ments, finally remark- 
ing that the company is conducting a public servioe—the growth of 
barely 20 years—which in volume of business is more than tive times 

ter tban the p telegraph service of the S!ate, and the wonder 
b aot that it done so little, but that, under all the circum- 
stances, it has done so much—althougb, if existing impediments were 
removed, much more might be accomplished. 


Electrical Appliances Exhibition.—Mr. Н. Greville 
Montgomery asks us to announce that he is holding a special exhi- 
bition of electrical ap in connection with the biennial Build- 
ing Trades Exhibition to be held at the Royal Agricultural Hall 
from April 26th to May 6th next. The minor hall will be given over 
entirely to this parpore, the whole of the ground floor and galleries 
of the great hall being already let. I¢ is thought that this is a very 
good opportunity for bringing electrical engineers and manufacturer 
in touch with the building interests, 
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BUSINESS NOTICES, &o. 


Announcement.—Mr. W. J. Davy informa us that he 
bas finally severed his connection with the Davy Electrical Con- 
struction Company, Limited. 


Annual Dinner.—On Saturday the staffs of the London 
and Belvedere offices of Messrs. Callender’s Cable and Construction 
Company, Limited, held their first annual dinner and social evening 
at the Bridge House Hotel, London Bridge. Mr. Manning, secretary 
of the company, presided. The usual toasts and а very varied 
musical programme followed the dinner. 


Books Received.—“ Continuous Current Dynamos in 
Theory and Practice," by J, Fischer-Hinnen. Biggs & Oo., Balisbury 
Court, 10s. 6d. 

" The Law of Tramways and Light Railways," by Seward Brice, 
M.A., LL.D. London: Stevens & Haynes. 


Brazilian Rubber.— Commerce quotes the following from 

a report on the industries of Pari and district, by the British Consul 
there :—“ The northern tributaries of the Amazons do not produce 
much rubber. Of these, the river Negro produces the most. The 
quality, however, is soft. The river Branco yields very little rubber, 
and the upper part runs through pasture lands and high ground, 
which is not suitable for good rubber. Some of the other northern 
tributaries have not been explored, and may yet reveal large stores of 
rubber. The “bevea” is known to exist on the banks of the Japurá, 
but that district bas not yet been opened up. The following articles 
are used in the India-rubber industry : A clay funnel, which in shape 
is very much like an ordinary toilet water jag without a bottom or 
bandle. It is made of the clay that exists in most parte of the 
Amazons. The fuel used in the funnel consists generally of the nats 
of palms. It was at one time imagined that the excellence of Para 
rubber was greatly due to this kind of fuel used in curing it. The 
palms that furnish this fuel were accordingly transplanted to Africa 
with & view to making Pará rubberthere. The experiment, however, 
has not succeeded. The reason why these nuts are selected in Brasil 
is because they emit a continuous dense smoke, and are more portable 
than other fuel obtainable. However, when none of the palms 
named are present, then bark and twigs are used as fuel. Every 
man engaged in the forest carries a wood-knife. One of its uses is to 
cut down fuel for the . cf rubber. The blade is about 
26 inches in length and about 2 inches broad. All the knives are 
imported from the United States and Germany. These countries 
vie with one another in selling а rerviceable article as attractive and 
cheap as possible. Owing to the damp climate the blades are electro- 
lated; this prevents them from getting rusty before they are eold. 

е bandles are made of wood and are carved or inlaid with brass." 


Changes of Address.—The Royal Meteorological Society 
has removed to Princes Mansions, 70, Victoria Street, 8.W. 

From the 2nd inst. the addrees of the Institution of Mechanical 
Engineers has been changed to Storey's Gate, St. James's Park, 
Westminster, 8.W. 

Messrs. “ Holophane," Limited, have removed their offices to Ward- 
robe Chambers, 1464, Queen Victoria Street, E.C. Messrs. Falk, 
Stadelmann & Oo., of Veritas Works, Farrir gdon Road, E.C., will 
keep a stock of the globes'for oil and gas lighting; the General 
Electric Company, of Queen Victoria Street, keeping а atcck of the 
electrical patterns and fittings. | 


De Laval Turbines.—We learn that the De Laval Steam 
Turbine Company, of Stockholm, has secured an order for 16 steam 
turbines for the Austrian Navy to be used in running dynamos for 
lighting purposes. 


Dissolution of Partnership.—Messrs. J. Drury, F. 
Drury, and J. F. Drury ry Bros., musical and electric bell 
founders, &c., Stock Orchard Street, Holloway, N.) have dissolved 
partnership. Meesrs. J. and J. F. Drury will attend to debts and will 
carry on the business under the old style. 


“Ediswan” Night Light Switch.— The Edison and 
Swan Company are making a night light switch (Captain Walters’ 
patent), by tbe use of which the electric light as a night illuminant 
may be taken the fullest advan of. The object is that when the 
ceiling light or principal lamp is turned out by switching off, a 
smaller lamp enclosed in the night light can be, or is, switched on, 
thus serving not only as a night light, but showing the position of the 
switch in the room. Hitherto it has been found impracticable to 
reduce the intensity of the principal light economically, but the em- 
plcyment of the smaller lamp pted in this switch is claimed to 
dispense with this objection, and only the proportion of current is 
burned that is required for the light, which is equal to 2j candle- 
power, or one-fifth the nominal current of a 16 candle-power lamp. 


The Electrical Cab Company pays Compensation.— 
One of the cabs cf the London Electrical Cab Company ran into a 
coster’s barrow laden with fruit, knocking down the horse, breaking 
the barness, and injuring the barrow and stocir, also doing personal 
injuries to two costermongers named Gear and Miller. At the 
Wandsworth County Court on 23га inst., Judge Lushington awarded 
£110 compensation to Miller and £45 to Gear. 


Electrical News from the River Plate.—The following 
interesting items regarding the progress of electrical work in that 
part of the world, are taken from the Review of the River Plate :— 
The German Electric Light Company having continued to lay its 
mains in the manner for which it was ordered а 10 days’ suspension 
of the work, on account of the damage done to the trees in certain 


streets, & heavy fine has been imposed, and some of the mains 
have been pulled up by the authorities.—Mr. W. R. Oassels will 
retire from the managing directorship of the River Plate Electric 
Light and Traction Company, Limited, at the end of the current 
year, Mr. Cassels is the pioneer of electric lighting in this country, 
and has had very uphill work. In 1888 he turned his business, com- 

rising La Plata and other concessions, into a company, with which 

e has held the post of managing director ever since. From La Plate 
the company has grown to such an extent that it now has large stations 
in Buenos Ayres, Rosario, and Tucuman. Mr. Frank Cassels, the 
technical director to the company, bas been appointed to succeed. his 
brother in the managership.—The City Council, after & lengthy and 
heated discussion, has given the Metropolitana tramway permiseion 
to change over to electric traction. .We congratulate the 
company on being freed from the obligation of lighting the 
districts through which its line runs, a concession the other electric 
tramways have not been so fortunate as to recure. Truly the 
German company, by which the Metropolitana tramway is owned, 
appears to have considerable influence with the authorities. We 
presume this concession will establish & precedent for the future, and 
that no more free lighting will be exacted on new lines. It would 
be interesting to know the reason wby the Metropolitana tramway 
was let off, and why the Capital and the Belgrano companies were 
not. ' 


E. P. S. Cells.—Mr. J. W. Barnard, of Great Winchester 
Street, is circulating a new list (January, 1899), of the Q. and V. 
type batteries. Additional warehouse and factory premises have 
been opened at 13, Brownlow Street, Holborn, W O., to meet in- 
creasing businese. 


Fire.—On Friday last a fire broke out at the premises of 
the General Electric Company, Limited, in Queen Victoris Street, 
but it was got under by the Brigade in less than an hour, and busi- 
ness is being carried on as usual. 


Hart Secondary Battery.—We are informed that in 
future the Hart Secondary Battery Syndicate, Limited, will trade 
under the name of “The Hart Accumulator Company, Limited,” 
which has a capital of £40,000. 


Kensington and Notting Hill Electric Lighting Bills, 
—The Hammersmith Vestry have lodged a memorial in opposition 
to the passing tbrough Standing Orders of the Bill jointly promoted 
by the Kensington and Koightsbridge Electric Lighting Company 
and the Notting Hill Electric Lighting Company for power to 
acquire lands for generatiog stations. The Vestry allege that, as the 
road authority in Hammersmith, they were entitled to certain 
notices which the companies have not given them, as required by the 
Standing Orders, and further that the plans and sections deposited 
by the companies are erroneous. 


The Large Power Schemes.—Allegations of non- 
compliance with the rules of Parliament were made last Friday in 
connection with two of the new electric supply Bills. In the case 
of the Leicestershire and Warwickshire Electric Supply Company's 
Bill, memorials of non-compliance had been lodged on bebalf of the 
Corporation of Loughborough; Erdington Urban District Council ; 
Aston Manor Urban District Council; Rugby Urban District Council ; 
the Corporation of Sutton Coldfield, and the Urban District Councils 
of Ashby-de-la-Zouch, Coalville, and Swadlincote; Lewis Beard. 
Several of these were held by the examiner to have been sustained, 
and the non-compliances will be referred to the Select Committee on 
Standing Orders, who will decide as to whether they can be excused 
or not. 

The Lancashire Electric Power Company's Bill has been declared 
not to have complied with the Standing Orders. 


List.—Meesrs. Elliott Bros. send us an illustrated list of 
their various patterns of electrical recording instruments. 


Manchester.—Messrs. W. E. Partington & Co., of Levens- 
ulme, report that they have just finished the complete installation of 
electric light in the works and cffioes of one of the largest textile 
machinists in the world, part of the requisite current being obtained 
from the Manchester Corporation. 


Partnership.— Messrs. Newsome, Pinching & Co, elec- 
trical and mechanical engineers, of 1, Crutched Friars, E C., have 
taken into partnership, Mr. W. Н. Walton, late electrical engineer to 
the Draper' Company. In future, the style of the firm will ba 
changed from Newsome, Pinching & Co., to Newsome, Pinching and 
Walton. The firm's tube conduit specialities proved very successful 
last year, being used on several important installations. 


Private Bills,—The Times says that further attendance 
was given last week at the Private Bill Office, Westminster Hall, to 
receive any memorials which might be presented alleging non- 
compliance with the Standing Orders in respect of the second hundred 
of Bills deposited for consideration during the ensuing session. Amon 
the memorials were one from the Vestry of Hammersmith and others in 
regard to the Kensington and Notting Hill Eleciric Lighting Bill; one 
from the Metropolitan Electric Supply Company, Limited, in regard 
to the St. Marylebone Vestry Electric Lighting Bill; while in the case 
of the measures promoted by the National Telephone Company there 
were in each case memorials from tbe corporations of Glasgow and 
Edinburgh. With regard to the National Company's Bills it ia 
alleged that the notices given by the company cf their intended 
application to Parliament were defective, insufficient, vague, and 
misleading. It is alleged that the notices were not published in 
the manner prescribed by the Standing Orders, in newspapers circu- 
lating in the cities and districts affected by the Bille, whilst the 
notices that were given in the London, Edinburgh, and Dablin 
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" Gastes,” contained no intimation of rome of tbe prircipal provi- 
sons in the Bills. Among the measures on Monday's list to which 
no opposition is to be offered before the examiners, are the London 
United Tramways Bill, Oentral London Railway Bill, and the City 
and Brixton Railway Bill. 


Smeke Nuisance.—The City of London Electric Lighting 
Company, it will be remembered, was recently fined for causing 
smoke nuisance. The company bas now written on the subject to the 
Ж. Saviour Board of Works pointing out that the electricity works 
were of considerable magnitude, and comprised 33 boilers of 
600 horse-power each, but there were only two shafts, or a percentage 
of 165 for each shaft, and about 10,000 horse-power per shaft. 
In an ordinary way, there would be 40 shafts erected, but in these 
works, special provision was made by which that large number was 
dispensed with. It had been said that Welsh coal should be used, 
bat to alter their furnaces would entail a great deal of trouble and 
considerable time. It was hoped that the Board would not force the 
company to take that step. The Board of Works decided to express 


sympathy with the company in its trials, and to state that the Board 


was not the maker, but the administrator of the law. 


Stegmanu v. O'Connor.—Oa Tuesday in the Queen's 
Bench Division before Mr. Justice Bruce and Mr. Justice Ridley, 
sitting as a Divisional Court, the case of Stegmann v. O'Connor, which 


bas been previously rted, and which was реле, appeal 
from the decision of Mr. Verey, the Official eree, was again 
mentioned in consequence of the Court being differently constituted 


to what it was when the case was formerly before the Oourt. The 
, Mr. G. Stegmann, who is an electrical engineer, asked their 

ре to set aside the decision of the Official Referee on the 
ground that such decision was against the weight of evidence. In 
1898, the defendant, the owner of а bouse at Clapham, required an 
installation put down, and Mr. Harris, his architect, prepared 
specifications. The contract was given to the plaintiff, and he 
proceeded to execute it. During the course of the work, however, 
Mr. Harris complained that it was not being done according to the 
specification, and was not completed in the time provided by the 
contract, the consequence being that another en was called in 
to execute the work. The plaintiff, on the other hand, contended 
that the work was properly oarried out, aud he brought his action to 
recover £76 10s., the amount of the contract. The Official Referee 
allowed a certain amount for the actual value of the work taken over 
by the engineer who was subsequently called in by Mr. Harris, but 
gave a penalty of £50 for the non-completion of the work by the 
plaintiff within the time specified by the contract, the result being 
that ju t was entered for the defendant on the claim and 
m for £38 Is. and hence the present appeal of the 
plaintiff, Mr. Tindal Atkinson appeared for the plaintiff in support 
of the appeal, and Mr. Olavell Salter for the defendant.—At the 
conclusion of the arguments their Lordships intimated that they 
would see Mr. Verey on the matter, and give judgment in a few days. 
It might be that the case would have to go back to the Official 
Referee. 


To Creditors.— Creditors of the London and Hampstead 
Company (in liquidation) are notified in our advertisement 
pages that culars of their debts or claims must be lodged with 
the liquidators by March 1st. | 
X Rays.—Mr. С. Stegmann sends us а copy of his 
Röntgen ray list, in hips he describes and Шит the Agir 
apparatus necessary doing practical or experimental work. 
understand that Mr. с sd pped ids t 
Ф, 8t. John's Hill, Clapham Junction, with a 12-inch installation, 
Mim is being well patronised by the hospitals and medical men of 


ELECTRIC LIGHTING NOTES. 


Asylum Lighting.—The Visiting Committee has decided 
to light the Suffolk Lanatic Asylum by electricity. Gas at present 
costs 5. per 1,000 cubic feet. The estimated cost of the installation 
1s £5,300, with £740 per annum for maintenance, including £425 for 
interest on capital outlay and depreciation. | 


Bethnal Green.—The Vestry will join with the Battersea 
Vestry in opposing the Bill of the County of London and Brush 


Berhill-on-Sea.— There is a suggestion made in the 
local press that the Council should band over its electric lighting 
order to the British Electric Traction Company, so that it may carry 
oat the powers in connection with the proposed electric tram 


,Dirkeahead.—Tbe "Town Council has reco'ved to apply 
license to supply electricity for lighting and other to 
the townships of В dston-cum-Pord and Noctorum, which are outside 
the borough boundary. Practically all the houses along the route of 
the proposed mains have applied for current. 


Brecon.—In connection with the mayor’s promise to 
carry on an electric light installation for the town, arrangements are 
being made with an expert to advise and report. 


Canterbury.—The tender of the National Free Wiring 


Company for the wiring and fitting of the Sidney Oooper Gallery of 
Art, the management of which has just been over to the Town 


Council by its founder—Mr. Sidney Cooper, R.A.—has been carried 
out. The light will be tried at the Gallery of Art before the end of 
the month as an experiment. 


Carnarvon.—A local paper says that Messrs. Lake & Co. 
are about to apply for power to light their premises with elec- 
tricity. The motive power will be obtained from the Seiont Mills, and 
itis believed that sufficient current can be obtained, if necessary, to 
provide the whole town. 


Cowes (1.0.W.).—The Gas Committee are ascertaining 
what Messrs. Edmundsons' Electricity Corporation would pay for the 
transfer of the provisional order. 


Dawlish.—The Urban Council is asking Messrs. Taylor 
and Field, consulting engineers, who are advising Teignmouth 
Council on the electric lighting question, what their terms are for 
reporting on the lighting of Dawlish. 


Dewsbury.—The extension of electric light mains to 
Westbro' is being proceeded with at a cost of £1,360, under the 
supervision of Mr. O. M. J»nas, borough electrical engineer. 


Doncaster.—The Board of Guardians has decided to 
invite tenders for the lighting of the new workhouse by electricity. 


Dorking.—The Council bas now asked Mr. Trentham to 
submit a detailed report on electric lighting. 


Douglas (1.0.M.).—There is a scheme on foot to havethe 
property outside the town boundaries in North Douglas lighted with 
electricity. 

Dundee.—In view of the increasing demand for current, 
the authorities are making the necessary arrangements to have the 
area of lighting extended. The work would have been in hand 
sooner bat for the recent unfavourable weather. The mains are in 
the firet instance to be extended to the northern district of Dandee, 
this including the greater portion of Hilltown. A new main is also 
to be laid in a westerly direction. The existing plant in the electrio 
lighting station is fully employed, and in order to provide the 
increased power additional plant will have to be provided. Plans 
and specifications are now being prepared for the new machinery, 
which wili consist of boilers and engines equal to 1,600 horse-power. 
For the accommodation of this extra machinery new buildings are to 
be erected. While the lighting of the streets by electricity will in 
all prey be extended from time to time, the scheme adopted 
зо far has been all but completed. In all 45 electric pillars have 
been erected in the centre of the city. 


Ealing.—The Council passed several minor matters 
relating to the electricity works last week, including some slight 
alterations in the working staff and the purcbase of two bicycles. 
There are now 21,698 8-C.P. lamps applied for and 20,470 connected. 


Fort William.—The Fort William Burgh Commiesioners 
last week discussed the West Highland electricity scheme, and pledged 
itself to support the Bill. 


Glasgow.— At last week's Council meeting Bailie 
Battersby asked whether at any of the stations the Electricity Com- 
mittee had under their charge at the present moment there was 
sufficient spsoe to admit of the erection of new works for generating 
electricity on the high tension system. Bailie Maclay said he had 
pleasure in answering that question. It was well enough known that 
they spent some £40,000 on the acquisition of ground for two new 
sites, one on the ncrth side and the other on the south side of the city, 
and there they bad ample room and scope for expansion, and plenty 
of accommodation for putting down special plant for the working of 
the high tension system. | | 


Hospital Lighting.— The Ecoleshall Board of Guardians 
has instructed the architect to ascertain the cost of lighting the new 
hospitals and administrative block by electricity. 


Hampstead.—As reported in the REviEw of the 13th 
inst., the Hampstead Electric Lighting Committee recommended 
that Messrs. Allingbam & Fennell, electrical engineers, should be 
prosecuted for having connected two consumers to the mains of the 
Vestry without the latter's authority; but as che firm in question had 
p apologised, and one of the consumers had offered to pay 

or the current that had inadvertently been used, the Vestry decided 
that the matter be further considered by the Committee. At the last 
meeting of the Vestry the Committee reported that they, on full 
examination of the facts, were of opinion that the two consumers 
concerned were entirely innocent of the breaches of the rules and 
regulations of the Vestry, and that the firm of wiring contractors were 
рошасу and knowingly guilty of such breaches, and that therefore, 
pursuance of the power delegated to them by the Vestry, the Com- 
mittee had instructed the vestry clerk to prosecute the firm and to 
caution the consumers concerned. Та pursuance of this decision, 
Messrs. Alliogham & Fennell, electrical engineers, Harrow Green, 
Leytonstone, were summoned at Marylebone Oourt on 20th inst. for 
laying on a supply of electric light without the consent of the lighting 
authority of the pstead Vestry. Mr. A. P. Johnson, solicitor to 
the Vestry, said that the defendants were contractors, and had the 
order to p on а supply of electric light to the house of a gentleman 
living in Lyndhurst Road. The Act required that the fittiogs should 
be tested before the connection was made. An appointment was 
made for the test to be carried out, but the defendants did not keep it, 
and afterwards wrote saying that they wculd communicate when they 
were ready. About three weeks later one of the Vestry officials passed the 
house in question, and saw that the connection bad been made without 
the knowledge or consent of the Vestry, and that all the rooms in the 
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house were illuminated. There was no meter fixed, but the occupier, 
who was an innocent party, had arranged to pay an dsum. A 
plea of “ guilty " having been recorded, Mr. Curtis Bennett inflicted а 
fine of £3, with £1 3s. costs. 


be defective, and the connection was cut off. It was a very bad case, 
and there was danger of fire through it. By the connection having 
been made without the knowledge of the Vestry, all precautions 
which were laid down were rendered null and void. Mr. Allingham 
said that the light had been put on for only a short time, in order to 
test the lamps in the house. He denied that the fuse box was sealed. 
The Bench imposed a fine of three guineas and 23s. costs. 


Huddersfield.—Alderman Calvert informed the Council 
last week that the cause of the recent breakdowns at the electricity 
works was, that the machinery was inadequate for the demands made 
upon it. The engineers’ strike was blamed, presumably because the 
new plant was not forthcoming. 


Islington.—4A letter from a Committee of the Battersea 
Vestry was read by Mr. W. F. Dewey, clerk, at the last meeting of 
the Vestry, in reference to the Bill promoted by the Oounty of 
London and Brush Provincial Electric Lighting Company to obtain 
ү to connect their areas of supply, and to bresk up the streets 

n the intervening districts to lay mains. The letter pointed out 
that the Committee were unanimous in & recommendation to be sub- 
mitted to the Vestry to oppose the Bill, and as Islington was one of 
the distric's affected by the proposal, the Oommittee asked the 
Islington authority to co-operate in objecting to the measure. The 
Committee invited the Vestry to express an on as to whether 
it would be advisable to hold a conference of all the local authorities 

in order toconsider the Bill, and as to whether the London 

Oounty Council should be invited to render assistance in the matter. 
On the motion of Mr. Argyle the Vestry referred the letter to the 
Parliamentary Oommittee for consideration and Я 

А report is to be brought before the Electricity Committee for 
lighting New North Road electrically. 


Lancaster.—On 19th inst. а Local Government Board 
inquiry was held into an application to borrow £10,000 for exten- 
sion of the electric light plant and system; 25.000 had been spent 
on the installation in 1894, and Mr. Councillor Hall (the chairman of 
the Electricity Committee) informed the inspector that since then 
there had been an increasing demand. It was proposed to put down 
plant which wou)d increase the output by 75 per cent., from 241 kilo- 
watts to 420. Large buildings outside the borough had been wired 
in anticipation of the development, and the application had the 
unanimous support of the Council. The capital expenditure up to 
date was £26 969 110., and the profit on the past yoar, after providing 
for tbe redemption, was nesrly £600.—Mr. J. Oook, borough engi- 
neer, said there were now 350 consumers, and the output last year 
was 182,145 units. E 

Mr. O. M. Johnston, the borough electrica] engineer, baving 
resigned that position to goto Shrewsbury to occupy a similar post, a 
successor is to be advertised for at £200 per ahnum. 


Leeds.—The managers of the Adel Reformatory have 
asked the Property Committee of the Leeds Oorporation to provide 
a 6 Done power boiler, an oil engine, and an installation of the 
electric light. 

Leyton.—There was a failure for half an hour in the 


supply of electric light for a number of shops along the Broadway, 
Stratford, on Wednesday last week. 


Liverpool.—At a recent City Council meeting Mr. C. 
Petrie, in proposing the adoption of the proceedings of the Electric 
Power and Lighting Committee, pointed out that since 1895 the 
Oommittee had put up 255 new ps in old streets, 878 passage 
lamps had been fixed, lighting the back entrances to 20,607 houses, 
8% miles of road had been lighted by means of electric arc lamps, and 
763 miles by means of incandescent gas lamps, the total number of 
lamps in use to date in the old city amounting to 11,646, with an 
illuminating value of 1,165,838,947 candles, ata cost of £36,012. The 
Committee proposed during the next few years to light the whole of 
the city with incar descent lights, which would cost about £20,000 or 
£25,000, but it would not mean any increase in the rates. Mr. Grant 
inquired whether there was any possibility of lighting the streets of 
Liverpool by electricity instead of incandescent lights, but Mr. Petrie 
said it would not be possible at present. Such an undertaking would 
mean an enormous increase in the rates, and he was not prepared to 
propose it. The proceedings were approved. 

At last week's meeting of the Electric Power and Lighting Oom- 
mittee, it was reported that the number of electric lights now used 
by private consumers in Liverpool is upwards of 93,000, as against 
67,600 at this date last year. The Board of Trade units supplied 
during the last month were 532,000, as against 365,000 in the corre- 
sponding period of 1898. | 


Llandudno.—The Council has retained Mr. A. Н. Preece 
as consulting electrical engineer for three years. The chairman of 
the Council said that they had come to а very satisfactory arrange- 
ment with Mr. Preece, " whose father was severing his connection 
with the Government the following month.” 


‘against the Bill promoted by tha Central Electric 


. London.—The St. Luke's Vestry has appointed a special 
committee of eight members to consider and report upon the desira- 

bility, or otherwise, of the Vestry applying to the Board of Trade for 
& provisional order for the supply of electricity in the parish, with 
power to secure the requisite technical assistance. 


Marylebone.—The Vestry hag resolved to pn a petition 
u 


. sub-committee appointed to deal with the 
proposed electric lighting of Merthyr by the British Electric Traction 
Company has reported to the Oouncil. The company not having 
adopted the conditions submitted by the Council, the Board of Trade 


has been notified of the opposition of the Council to the scheme. 


Monmouth.—A representative of Messrs. Bramwell and 
Harris reported to the last Oouncil meeting that the electric lighting 
SON are nearing completion, and asupply of current will be avail- 
able in March. 


Northfleet.—The Works Committee i8 to consider tlie 
question of lighting by gas and electricity. 


 Partick.—The Electric Lighting Committee has reported 

to the Oommissioners on the terms of agreement with the Glasgow 

tion for & supply of electricity. The Commissioners will 
discuss the terms. 


Pontardawe (Glam.).—The District Council Committee 
has resolved to recommend the acceptance of Mr. Player's tender for 
lighting Owm Olydach with electric light. Mr. Player's charge is 
£3 бв. per 32-0.P. lamp, and a contract for five years has been entered 
into. 

Rotherhithe.—The Vestry will oppose the application of 
the County of London and Brush Company for a provisional order, 
as one company already has powers for the district. It was pointed 
out that if the new order is secured the Vestry, when it wants to take 
over the electric lighting, will have to purchase two nndertakings. 


Salford.—The Town Council last week considered a 


Olirehugh & Billar be app 
Electric Light Committee give the Oouncil an 
meng the present specifications and start de novo.” The undertaking 
was given. 


St. James’s, Westminster.—A letter from the St. 
James's and Pall Mall Electric Lighting Company was placed before 
tbe Vestry at the last meeting in reply to & representation made on 
the subject of the charges for the supply of electricity in the parish. 
The company stated that they had decided to give, аз from January 
lst last, a special discount to all consumers, amounting to 8 per cent. 
on their accounts under the current scale. A memorial was submitted 
from ratepayers in Carnaby Btreet and neighbourhood, protesting 
against the proposed extension of the electric light station of the 
same company. | | 

Tivoli.—Mesars. Ganz & Oo., of Buda-Pesth, are at present 
engaged on the construction of four three-phase alternating 
dynamos for the electricity 5 on at Tivoli, near Rome. 
000 largest so far constructed in 

urope. 


Wallasey.—The District Council will oppose the Lanca- 
shire Electric Power Company's Bill. 


Weymouth.—4A committee of the Town Council is con- 
sidering whether to transfer the electric lighting powers to Messrs. 
Edmundsons’ Electricity Corporation. 


Whitechapel.—The District Board ie applying to the 
London County Council to borrow £60,600 for tae electric lighting 
scheme em d in Mr. Arthur Wright's report. The loan is to be 
repayable in 42 years, repayment of principal to be deferred until 
after a period of five years from the date of the loan. 


Wimbledon.—The Urban Council has appointed Mr. 
Bpencer as its resident electrical engineer. 


Whittington.—The District Council has appointed a 
committees to consider the electric lighting question, with power to 
call in expert advice if desirable. = 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Tramways Committee has been autho- 
rised to go to Glasgow to examine the tramway system there, with a 
view to considering the method of traction to be adopted for the 
Woodside route. 


Ardrossan.—A proposal to introduce electric cars to ran 
between Ardrossan and Saltcoats was recently discussed by the 
Ardrossan Commissioners, and it was to an interview to 
representatives of the British Electric pany. 
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Colombo.— Experimental runs of the new electrio trams 
were to be made on New Year's day. An American engineer, Mr. 
May, arrived on Obristmas Eve and took possession of the plant at 
the central station, which ran well. Four conductors and 16 motor 
nen had been engaged when the last mail left, the motor men being 
all youths drawn from local schools and colleges, 


Devonport.—The last Council meeting was occupied with 
a consideration of the tramway question. It was proposed to give 
notice to the Plymouth, Stonehouse, and Devonport ways Oom- 
pany, their successors or assigns, requiring them to sell that part of 
their undertaking within the vicis ig of Devonport to the Corpors- 
tion. The idea was that Plymouth and Stonehouse would do like- 
vise. 5 and Devonport, it seems, have written to the 
company, inviting them to a conference re purchase, and naggesting 
tbat if the company wished to negotiate a lease, the authorities wo 
consider it; but it must be understood that it would be required that 
the lines should be relaid to а 3 feet 6 inches gauge, and doubled 


throughout the entire length, also that the overhead trolley system be 


substituted for horse traction, the work to be done within two years. 
Each suthority would retain the right to supply the traction current, 
the company not being allowed to do во. A new syndicate has made 
s proposal, the terms of which were not divulged. 


Dublin.—Sir Francis Marindin, the Board of Trade 
inspector, hassubmitted his report on the inspection of the Donny- 
brook electric tramline, and of the Rathmines to the Sea tramline, 
to the Board of Trade. He certifies the Rathmines to the Sea lineas 


that Sir Francis 
Marindin did not think there would be any risk if the cars were run 
at eight miles an hour, with a limit of six miles an hour round the 


on, 
maximum, with a limit of eight miles an hour from Baggot’s Bridge 
to the junction with the line a£ the end of the Pembroke Road, six 
miles an hour round the curve at this junction, and round the curve 
at the junction with the tramway in Waterloo Road, and four miles 
an hour through the village of Donnybrook from Eglinton Terrace 
to Church Lane. Speed indicators must be attached to the cars for 
guidance of the drivers. 

It is stated that as the result of the recent Board of 


Marindin who held the ped per ran i eria ч Uns, 
who q an y the 

has reported in favour of an increase to 10 miles an hour on wide 
roads, including the interval between Haddington Road and 
Williamstown. The present speed of the trams is eight miles an 


Early Trains Wanted.—Postal employés are | agitating 
foran early morning service of trains (330 and 4.30 o'clock) on the 
City and South London Railway. 


Edinburgh.—The Lord Provost's Committee last week 
approved of a report by their Bub-committee recommending that no 
action be taken on a motion by Councillor Alexander Gray as to 
the Portobello section of the-tramways being worked by electrical 
power, 


repared an outline sh how 
the scheme can be gone about. I have, at the same time, esti- 
mates prepared for the first section, so that, with your approval, the 
work may be proceeded with as soon as possible. The site of the 
exhibition indicates the routes which must be first dealt with, and it 
is important to bear in mind that the conversion of routes with the 
Closest service will set free the most horses. We must also see that 
we can provide the necessary depôt accommodation for the electric 
cars on the routes to be first dealt with. These considerations lead 
me to su that the routes which best lend themselves to early 
conversion be taken in the following order :—“ 1. The first is the main 
east and west route, from Whiteinch to Dalmarnock and London 
Road vid Bridgeton Cross. The conversion of this route would free 

horses. Fortunately we have spare ground at both 


lan submitted. Pits or 
cars throughout. The 


56 electric cars, as per 
passages would be provided underneath 


adaptation of the present buildings can be ually carried out 

after, so far as necessary. The еншш co cf these cede i as 

Partick 000 eee eee | eee ecc | eee £3,760 | 
Total £6,250 


2. The second route to be dealt with would naturally be from Over- 
to Oross Hill and Langside, and this would free about 450 
3. Pollokshaws and Shawlands and Pollokshields routes from 
eon Toll outwards, would either be equipped simultaneously 


кау rate, be joined up with the b and the turning of 
curs Btrbet е Бр оаа е 


Огожо Street might also be included here. These routes would free 
about 300 horses. It is chiefly on Ooplawhill depôs that we must 
depend for accommodation for the electric cars on the routes 
embraced under 2 and 3, as also for the cars for the Govanhill route 
now in hands. Here, again, by the minutes of last Thursday, this 
department has timeously become possessed of the spare ground to 
the west and north of the present деро: buildings at Ooplawhill. 
The west о? lower portion of this spare ground, lying between the 
present buildings and the railway, could be at once roofed in, so as 
to form additional car works accommodation, and room for storing 
ара dealing with the electric ears. To cover this ground as per 
lans herewith, including an ashlar front eatrance from Albert 
, is estimated to cost £25,000. The иок erections at Par- 
tick, Dalmarnock, and Coplawhil, would thus give the necessary 
accommodation for dealing with the electric cars on the foregoing 
routes, and with your approval, we could have the plans and speci- 
fications ready, so that offers could be advertised for early next month. 
The specifications for the conversion of the permanent way could 
also be proceeded with. Each route would be specified in sections, 
80 tbat several squads could be simultaneously at work on the same 
route. The overhead construction would, of course, be a separate 
contract. The estimated cost of converting the раса: way, and 
completing the overhead construction for Nos. 1, 2, and 3, would be 
as follows :— , 
1. Permanent way alterations and renewals, including bonding 


and ducts for feeders, and also overhead construction 
Less— Cost of renewal of lines in ordinary course T .. 82,000 


2. Permanent way alterations and renewals, including bonding 
and ducts for feeders, and also overhead construction ea , 
Less— Cost of renewal of lines in ordinary course 


8. Permanent way alterations and renewals, including bonding 
and ducts for feeders, and also overhead construotio . . £21,000 
Less—Cost of renewal of lines in ordinary course 29 .. 1,000 


4. Following next in order would come the route from Parkhead 
to Paisley Road, or rather the portion of it from Glasgow Oross east- 
wards and from Sglin treet westwards, the oentral portion 
having been already dealt with under Nos. 1 and 2. The conversion 
of this route would free about 480 horses. Accommodation for the 


The new electric car route from Glasgow Cross to Springburn was 
opened on 22nd inst. 


Intercommunication between Electric Railways.— 
The Parliamentary Committee reported to the Islington Vestry on 


estry, 
wing attention to recent notices of proposed урсо for 
powin to construct underground electric 5 e metropolis. 
e d expressed the railways were 
further ‚ the work should only be done on а comprehensive 
plan, which would enable all districts to be served, and that the lines 
should be so laid out as to be able to converge their traffic to fixed 
points, where passengers desiring to go from one extreme distriot to 
the te extreme district could be accommodated. Having tally 
considered the subject, the. Parliamentary Committee recommended, 
and the Islington Vestry decided, to take no action in the matter. 


Ipswich.—It is stated that the solicitors to the company 
which to acquire the Ipswich trams for the purpose of work- 
ing them electric traction, have received notice that the Com- 
mittee appointed to examine the scheme will reóommend the Town 
Oouncil to refuse consent to the order. It is under- 
stood that the Town Oouncil propose to acquire the trams 
themselves. | 


London United Trams.—On ш inst. the Board of 


Western as to take кошо оо order diu tie. ir which 
might C0 Mr. Harl a 

for the Middlesex County Council in opposition on the ground of its 
interference with the traffic and injury to the road, and especially as 


the tramway oom were to carry goods as well as pem 
Opposition was — by roro dad who thought the value of their 
pr would be diminished. Mr. Earl said the objection of the 


dlesex County Council was that they had to maintain the seven 
miles of road spoil for this electrio traction, and if heavy goods 
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traffic were carried it would add very much to the cost of main- 
tenance. The average width of this road for seven miles was only 
26 feet. Sir Courtenay Boyle reserved the decision of the Bcard of 
Trade as to whether the order should be confirmed or modified. 


Manchester.—The Tramways Committee, on 24th inst., 
further considered the question of tbe overhead trolley system of 
electric traction as against the conduit system, and reaffirmed their 
recommendation iu favour of the first named. The Committee's 
decision was unanimous. The question is to be again raised in the 
City Council at its meeting in February. 


Melbourne.—AÀ Melbourne paper says that Mr. Arnot, 
the electrical engineer of the City Corporation, in the courte of evi- 
dence before the Electric Traction Committee, said that the only 
obstacle to the introduction of electric trams was the additional 
expense which would be entailed. Speaking generally, he thought it 
would be well to postpone experiments in that direction for at least 
5 with а view to watching the tests now being made in the 
old country. 


Oldham.—The Oldham Tramways Bill has been found to 
comply with the Standing Orders, and no memorial has been pre- 
sented against it. 


Southampton.—The Town Council on Wednesday de- 
cided that the Bargate should not be removed or mutilated in order 
to carry out the scheme of working the trams by the overhead system 
of electricity. The difficulty will probably be met by lowering the 
level of the roadway. 


Thanet.—Mr. Murpby and Mr. Salter, promoter and 
engineer respectively of the Thanet Light Railway and Electric 
Light Company, have interviewed the Minster (Thanet) District 
Council in regard to the new order for which the company were 
applying, for the extension of the works sanctioned by an order 
granted last year. The discussion was principally in regard to the 
extension of the electric tramway from Margate along the Canterbury 
Road as far as Birchington Square, and from thence to the Birching- 
ton Railway Station. Mr. Murphy said the company were willing to 
supply the electric light to Westgate and Birchington as well as 
Margate. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs:— 
Down. 


CAPLM. Repaired. 

Amason Comgtmy’s cable— 

Oable beyond Gurupa [I1] June 11th, 189e eee eee 
Para-Maranham — ... eos Nov. 14th, 1898  ... МЕА 

LANDLINES. 

Majunga-Tananarive oo. Jan. 14th, 1899 ... Jan. 20th, 1899. 
Indo-European lines een 

Kertch and Soukhoum- 

kale eve eee eee Jan. 23rd, 1899 Jan. 23rd, 1899. 


Overhead Telephone Wires in Islington. — The 
Islington Vestry on Friday referred to the Works Committee for 
action a letter from the National Telephone Company in reference to 
the conditions recently imposed upon the company in regard to over- 
head telephone wires of spans exceeding 116 yards. The company 
stated that every endeavour was being made to reduce the length of 
the spans, but tbat 16 was of course impossible without compulsory 
powers to un fo shorten the spans. At tbe same 
time the length of some of the wires had been diminished, showing 
that satisfactory үө had been made. In case of necessity 
application would be made for an extension of time, but in the event 
of that not being granted the company would take down the wires. 
An intimation to this effect would be given to the Vestry which, the 
company concluded, would perhaps take into consideration the 
question of the convenience of sub:cribers in the matter. At the same 
meeting the Works Committee recommended the Vestry to consent to 
tbe erection by the company of certain wires in existing spans of over 
115 yards, on the same conditions as recently laid down. 


Alternative Cable Routes.— The Times letter to which 
we referred last week has drawn from Mr. Rippon, the 
manager of the Direct West India Cable Company, the statement 
that communication to the West Indies has not been a matter of un- 
certainty since the opening of the Direct West India Cable Company's 
cable, connecting Halifax, N.S., with Jamaica, “vid Bermuda," on 
January 31st, 1808? He adds: This is a line süpported by the 
British Government, and forms part of the all-British cable system, 
which I would like to point out to your correspondent and others has 
already been established." 

Mr. Brown, manager and recretary of the West India and Panama 
Telegraph Company, also says: “There was no interruption of tele- 
graphic communication as far as the cables to the United States and 
thence to, and tbroughout, the West Indies were concerned. My 
company connects with seven Atlantic cables and two from the 
United States to Cuba, and itself owns a system in the West Indies 
duplicated throughout, thus affording the greatest security of any 
routes communicating with our British West Indian possessions." 


The Telephone Question.— The following аге the 
resolutions to be at the Guildhall Conference to be held 
on Wednesday next, February 166, into the telephone question :— 
“ (1) That this conference of delegates, representing the London 
County Council, the Corporation of London, and the other local 
authorities within the London telephone area, is of opinion that a 

oint application should be made for a telephone license for the 
don telephone area, in accordance with the resolution passed by 
the Court of Common Council on November 17th, 1898 —vis., ‘That 
application be made for a license to establish а telephone service 
in conjunction with the London County Council and other local 
authorities within the London telephone area.’ (2) That this 
conference is of opinion that the London telephone service should 
be managed by the London County Council and the Corporation of 
London. (3) That this conference recommends a joint application 
to the Postmaster-General for the telephone license, in accordance 
with the foregoing resolutions. (4) That these resolutions be sub- 
mitted to the various authorities represented at this conference for 
their confirmation." 

The Parliamentary Committee of the Bheffield ration recom- 
mends that body to petition against the proposed new Bills of the 
National Telephone Company, and also to petition Parliament in 
favour of the granting of municipal telephone licenses. 


Edinburgh Telephone System.—Sheriff Rutherfurd, 
in Edinbargh Sheriff Court on 22nd inst., had before him an applica- 
tion on behalf of the Postmaster-General asking the consent of the 
Lord Provost, Magistrates, and Council for consent to the ing and 
maintaining of a line or lines of underground telegraphs in or under 
а number of roads. The application was objected to, because the 
wires were intended for the use of the Telephone Company as part 
of their undertaking, and the Corporation objected to giving any 
righte in the streets to private or commercial undertakings whether 
applied for directly or through the medium of the Post Office. The 
Solicitor-General and Mr. Fleming appeared for the Post Office, and 
the Dean of Faculty and Mr. F. T. Cooper for the Oorporation. The 
Sheriff made avizandam of the application. 


Paris Telephones.—It is officially announced, according 
to a Dalziel telegram, that on and after 1st prox. the Paris public 
will be able to make use of a new system of communicating by 
telephone. On payment of 25 centimes а message can be sent to any 
person within a radius of 25 kilometres sta that the sender of the 
rp l call his correspondent, either on his own telephone or at 
а public call room, at an hour to be notified in the message. For 
any distance exceeding 25 kilometres the charge will be 40 centimes. 
These hone “calls,” as they are entitled, will be transmitted by 


telephone the postal offi and will take the place of the 
telegrams which it been necessary to send as advice of telephone 


A German Cable to the States.—The Dasly News 
Berlin ent says that at Cologne a joint stock company has 
been founded with a capital of half a million to lay a direct cable 
from Germany to the United States. 


Sydney Telephones.—A Sydney paper says that satis- 
factory progress in regard to the telephonio system in the colony 
continues to be made. The total number of subscribers at the end 
of November was 8,078, the number of telephones in use being 9,110. 
Since January last the connections made amounted to 1,700. 


Brussels Telephones.— During this year there is to be 
opened in Brussels a spacious building which, according to Com- 
mercial Intelligence, will be devoted exclasively to the telephone 
business of Belgium. The building has cost nearly £40,000, and is 
сас ор for 15,000 subscribers. Nearly all the Brussels wires are 
to be laid underground on the twin-wire system. 


Cardiff Telephones.—The Cardiff Chamber of Com- 
merce has passed a resolution in favour of Government control of 
the entire telephone service of the country. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Belfast.—Februsry 2nd. Tenders are wanted for cast- 
iron pipes, frames, and covers, earthenware conduits, cables, and 
Lancashire boilers. See “ Official Notices " January 13th. 


Bradford.—February lst. Tenders are wanted for an 
installation for electric lighting at the Hammerton Street destructor 
for the Corporation. Specification may be obtained at the Elec- 
tricity Department, Town Hall, Bradford. 


Buxton.— February 6th. The District Council wants 
tenders for feeders, mains, and arc light leads. See “Offcial 
Notices” January 20th for particulars. 


(Continued on page 131.) 
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EQUIPMENT OF THE BROADWAY CABLE 
LINE WITH ELECTRICITY.* 


IN recent issues of the Scientific American we have described 
at considerable length the important changes which are 
being made in the great system of surface roads owned and 
operated by the Metropolitan Street Railway Company. 
These changes include the construction of four important 
rorth and south lines of railway on the underground trolley 
system on Second, Fourth, Sixth, and Eighth Avenues, with 
connecting cross lines at Fifty-ninth and Canal Streets, the 
changing of the Broadway and Lexington Avenue lines from 
tke cable to the underground trolley system, ard the equip- 
ment of a crosstown line from the Hudson to the East River 
with compressed air motors. When the work which the 
company has now in hand is completed, 90 miles out of the 
total of 2284 miles owned by the company will be mechani- 
cally operated. In the course of time it is intended toapply 
electric traction to the whole system, with the exception of 
some crosstown roads. If the use of the compressed air 
motor on the T wenty-tbird Street line shows good resulta, it 
will be adopted on 
other crosstown 
lines. 

The electric roads 
are entirely new 
construction, the 
old horse car tracks 
having been re- 
moved in toto to 
make way for the 
cast-iron yokes and 
massive 107 - lb. 
rails, which are the 
standard construc- 
tion for all the new 
electric roads. On 
the Broadway road, 
on the other hand, 
the whole of the 
original track con- 
struction is avail- 
able, and the 
changes are confined 
to laying of the 
cable ducte and 
bolting the con- 
ductor rails to the 
lower flanges of the 
slot rails within 
the conduit. 

The ducts are 
laid in a trench 
which is excavated 
at the side of the 
tracks and slightly 
under them, as 
shown in the ac- 
companyirg  illus- 
tration, fig. 1. 
Two kinds of duct 
are used, one consisting of riveted sheet iron pipe, about 
4 inches in diameter, lined internally with cement, forming 
the top layer of 20 pipes, the other being made of terra cotta 
in short lengths of about 2 feet. : 

The object of these numerous ducts is to carry. inde- 
pendent conductors to different sections of the road, providing 
current, in case of accident to one section, to all the others, 
reducing to a minimum the possibility of delay on long 
stretches of road at a time. 

The terra cotta ducts are preferred for the high tension 
current cables. In laying the ducts, the bottom of the trench 
is levelled and covered with from 4 to 6 inches of concrete. 
The ducts are then arranged symmetrically in layers, and 

cement grout is run in between them to fill up the voids and 
bind the whole mass together. The sides and top are also 
concreted in, thus insuring that the continuity of the several 
lines of duct shall be preserved unbroken. Piles of these 
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ducts will be observed on the sidewalk to the left ready to be 


placed in position. This work of transformation is going . 


on 9 the least interruption to the regular cable 
traffic. 

The conductors consist of two lines of T-shaped rail 
weighing 21]b:. to the yard, which are suspended below the 
cable slot by means of insulators attached to the lower 
flanges of the slot rails. The insulator consists of a circular 
cast-iron cup, provided with lugs by which it is bolted to 
the slot rails. Within this cup is another of porcelain, which 
is held firmly within the cast-iron cup by cement. The 
porcelain cup holds a 1}-inch wrought-iron shank to which 
the conductor T-rail is bolted, 

To enable the conductor rails and their supports to be put 
in place, two handpole boxes are being pl one on each 
side of the slot, at every 15 feet of the Broadway track. 
The conductor rails will be ia 30 foot lengths, so that it 
will be possible to slide them into the conduit at the hand- 
holes. They will be supported at the ends and at the middle. 
After the insulators and conductors have been passed in 
through the handboles and bolted up and the wiring to the 
cables in the ducts completed, the Brcaiway road will be 
ready for the elec- 
tric care, which will 
commence running 
early in 1899. 

The present 


be utilised by 
equipping them 
with motors, and 
replacing the pre- 
sent grip by an 
electric plow. It is 
probable, however, 
that new and larger 
cars of the type at 
work on the pre- 
sent electric roads 
of the company will 
be supplied for this, 
the most important 
artery of travel in 
New York city. 

In the under- 
ground trolley sys- 
tem, as now being 
installed, the track 
rails play no part 
in the electric сїг- 
cuit. "The current 
is conveyed to and 
from the motor by 
means of the plow, 
one side of the 
plow receiving the 
current from the 
feed conductor, and 
the other side de- 
livering it to the 


Fic. l.—LaviG Ducts FOR ELECTRICAL EQUIPMENT OF BROADWAY CABLE Roap. return conductor. 


The shank of the 
plow consists of three steel plates, the outer plates being 
}-inch, and the inner plate ,°,-inch in thickness. The con- 
ductors, which are wrapped copper ribbons, are carried down 
through the plow to the contact shoes or wipers, connection 
being made between them by flexible cables. The shoes 
are of cast-iron, and measure 4 inches by 4 inch. They are 
kept in contact with the conductor rails by means of side 
steel springs, which keep the shoes 8 inches apart when free, 
and 6 inches apart when they are in contact with the con- 
ductor rails. It has been found that a pressure of about 
6 lbs. is sufficient to insure good electrical contact between 
shoes and conductor. 

The engraving, fig. 2, shows a portion of the new under- 
ground trolley road in course of construction in Canal Street. 
Under the slot is seen the sheet iron drain tube, and to the 
right another form of terra cotta ducts, each section having 
four tubes about 6 feet long. By comparing it with the 
view of the Broadway road it will be seen that the new 
track is considerably heavier. The rails, weighing 107 lbs. 
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to the yard, are not only the most massive used in any street 
railway, but they are several pounds heavier than the largest 
rails used on the steam railoads, where the most massive 
rails do not exceed 100 lbs. to the yard. 

Current for the whole of the underground system, 
including the Broadway line, is eventually to be furnished 
from one great central station at Ninety-rixth Street and the 
East River. It will have а capacity of 70,000 horse-power, 
or over four times that of any existing power station in this 
country. The plant will consist of 87 water-tube boilers of 
800 horse-power each; 11 croes-compound engines, each of 
6,600 horse-power, and 11 direct connected three-phase alter- 
nating current generators. The current, at 6,000 volts, will 
be led to eight sub-stations, conveniently located with refer- 
ence to the various lines. Here it will be converted by static 
and rotary converters to a pressure of 550 volts, at which it 
will pass to the conductors. 


LONDON AND BIRMINGHAM UNDER- 
GROUND CABLE. 


THE paper insulated cable now being laid between London 
and Birmingham will be the longest of the kind that has 
hitherto been undertaken, and its progress will be watched 
with great interest in view of the important results which 
may follow from 
its successful com- 


pletion. 
The cable used 
is of the lead- 


covered paper in- 
sulated air space 
type, and is being 
manufactured by 
the British Ingu- 
lated Wire Com- 
pany, Prescot, and 
3 Electric 
able Company, 
North Woolwich.» 
The general terms 
of the specification 
are as follows: — 


— о 


“ Conductors. 


* Each conductor 
to consist of a solid 
wite of pure an- 
nealed copper 
smoothly drawn, 
cylindrical, uniform 
in quality, free from 
all defects, and 
having a standard 
weight of 150 Ibs. 
per statute mile, 
and measuring 
neither less than 
96 nor more than 
98 mils. in diameter. 

“The minimum 
conductivity of the 
copper to be 100 per cent. according to Matthiessen’s 
standard of pure soft copper. 

“The maximum resistance per statute mile at 60° F. 
to be 5°852 standard ohms. 

* The wires in each length should be free from joints. 

* Dielectric. 

*Each pair of ‘conductors to be wrapped with strong, 
specially prepared paper, free from metallic particles, in such 
a way as to completely enclose the wires, and to perfectly 
insulate them both from each other and from neighbouring 
conductors. During the wrapping process the conductors of 
each pair are to ba uniformly twisted во as to make at least 
one complete turn in every 12 inches. The insulated paira 
are then to be stranded into а compact and symmetrical 
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EQUIPMENT OF THE Broapway CABLE LINE witH ELECTRICITY. 
‘Fig. 2. —CoNsTRUCTION or New UNpERGROUND TROLLEY ROAD ох CANAL STREET, 
New York City. 


cable, the following arrangement to be maintained through- 
out :—Centre, 1 pair; first layer, 6 pairs; second layer, 
12 pairs ; third layer, 19 paire. 

* Additional paper insulation is to be laid on spirally 
between each completed layer of paira, во as to form a 
suitable bed for the next layer. A final wrapping of at least 
one thickness of paper, or of other suitable fibrous material, 
is to be added between the outer layer and the lead sheath 
hereinafter described. The cable thus formed is to ba care- 
fully and thoroughly dried at a temperature not exceeding 
225° F. 


* Lead Sheath. 


“The cable to be sheathed with the finest English lead, 
applied at a temperature not exceeding 600° F. The lead 
sheath to form a perfectly continuous, cylindrical tub2, free 
from pinholes, defects, and flaws of every kind, and to have 
a uniform thickness of 160 mils. Ita diameter is not to 
exceed 2:625 inches as an absolute maximum measured across 
its major axis, no margin being allowed beyond this figure. 
The sheath of any single length of cable to contain no 
mended place whatever. 


“Capacity. 


“ (а) The electrostatic capacity of each wire measured 
against all the remaining wires of the cable, and the lead 
sheathing as earth, shall not exceed 1 M.F. per mile at a 
temperature not less 
than 50° F. 

* (b) The mean 
electrostatic capa- 
city from wire to 
wire of each pair 
in any length, all 
the wires in the 
cable, and the test- 
ing battery and 
apparatus, being 
insulated, shall not 
exceed °065 M.F. 
per mile. 


UTR 
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Insulation Test. 


“The insulation 
resistance, when 
tested, to be not less 
than 10,000 meg- 
ohms per statute 
mile after one 
minute’s  electrifi- 
cation at a tempera- 
ture of not less than 
50° F. The gal- 
vanometer readings 
during the test to 
indicate perfectly 
steady electrifi- 
cation. 

„The cable to be 
tested dry, and the 
ends to bə metal 
capped and sealed 
immediately the 
testa are completed. 

“ The insulation tests to be made with not less than 600 
volts.” 


The cable is drawn into 38-inch cast-iron socket pipes, 
laid in sections of 150 leaving a gap between the 
sections of 4 feet 2 inohes for the purpose of jointing the 
sections of cable. These pipes are laid at a depth of 2 feet 
below the surface of footways, and 2 feet 6 inches below the 
surface of roadways, which depths will ensure against crushing 
by heavy weights passing over the roads. As a further safe- 
guard the cable is laid under footways wherever footways exist. 

The pipe laying is done by contractors, under the super- 
vision of the engineer in charge, and special precautions are 
taken to ensure that the pipes are full bare, clean, and free 
from any projections or roughness on the inner surface. The 
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person who inspecta the pipes on the ground is a responsible 
officer of the department, and the method of inspection is 
as follows:—Each pipe is laid on trestles breast high; a 
gauging disc 212 inches in diameter attached to the end of 
a long iron rod is passed through the pipe to prove the bore; 
a bright sheet of tin is then held a few inches away from 
one end of the pipe, and this enables the inspector, by look- 
ing through from the other end, to see clearly the whole of 
the inner sarface of the pipe. If accepted as a suitable pipe, 
it is marked and passed on to the pipe layers. 


CABLE ON CARRIAGE BEING TAKEN FROM RAILWAY DEPOT TO 
WORKS. 


The trench is dug in as straight a line as local conditions 
will permit, and the sections of pipes are regulated by the 
W officer before the ground is allowed to be 

in. 

An iron wire is threaded through the pipes as they are 
laid, for the purpose of drawing the pulling rope into the 
pipes, and as each section of pipes is completed this wire 
is turned into the mouth of the pipe, and a plug of hard 
wood inserted to keep water and grit from entering. 


CABLE iN POSITION OVER JOINT HOLE. 


As the pipes are being laid a chart is керке giving 
measurements in order that the jointing places can be 
readily identified by the cable gang. 

At the present time four contractors are engaged 
laying pipes, viz.: Mr. Peattie, of Oxford, Mr. Atkins, 

Kingston-on-Thames, Messrs. Worthington and Pownall, 
of Manchester, and Messrs. Reid Bros, of Wharf Road, 
City Road, London. 


The drums of cable are drawn from the railway depot to 
the works on specially constructed carriages, or “ floats ” 
horsed by local contractors. A joint hole is opened up 
by the cable gang, a drum of cable is placed in posi- 
tion and mounted on screw jacks, over the hole, the 
pulling clip is attached to the end of the cable, the end of 
the cable with clip attached is then dipped into a saucepan 
of boiling paraffin wax in order to fill up all interstices, and 
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PaviucG CABLE INTO PIPES. 


thus prevent any water which may have accumulated in the 
p'pes from penetrating to the core of the cable. 
One end of the pulling rope is now made fast to the iron 
wire before mentioned, and at the same time a sponge of 
white yarn is attached so that as the pulling rope is being 
drawn through the pipes the sponge clears out any grit which 
may have found its way into theinterior. The other end of 
the pulling rope is then passed round the barrelof a crab 
winch at the other end of the 150 yards sec.ion of pipes. 


HAULING ON CABLE. 


The Crab winch is anchored by the following means: A 
hole is dug on the line of pipes about 3 yards away from the 
pulling end, and the Crab winch is lashed down by means of 
ropes to the pipes. As the cable enters the pipes, and while 
it is being drawn in it is liberally lubricated with petroleum 
jelly, and when the full length is drawn in the clip end 
is sawn off, and the ends of the cable, after being carefully 
sealed by means of a lead disc and solder, are then 
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laid down in the trench, and after being carefully protected 
by pieces of timber, the ground is filled in. 
As lodging accommodation cannot be obtained in the 


Р D 
d pr 


— 


s m — s 
E 27 
CABLE JOINT BEING MADE. 


villages for the whole of the men comprising the cable gang 
and jointere, the work is во arranged that the jointers are 
about five miles in rear of the cable gang, so that as the 


TESTING FOR MOISTURE. 


cable men vacate their lodgings the jointers are ready to 
occupy them. 


JOINTING, 


A joint hole having been opened up, a sheet of iron is 
laced under the ends of the cables, a similar sheet is placed 


springs and running water it is frequently found necessary to 
dig a sump hole in the trench and keep a lift pump at work 
during the operation of jointing, and occasionally it is 
necessary to keep two such pumps at work at one hole. | 


LAST OPERATION: VENT CLOSED. 


A cast-iron slide pipe is now passed over the end pipe 


exposed in the hole and a lead sleeve over the end of the 
cable, the latter is then opened out to a convenient length 


GENERAL VIEW OF JOINTERS’ TENTS. 


and the jointing commenced. The wires are turned 
back and tied together in flakes, and the jointing commences 
with the bottom pair. The conductors are jointed by 
means of a split copper tube, tinned inside and out; a 
paper sleeve is drawn over the joint, and the] pairs of wires 


are tied lightly together with thread. 


CABLE JOINT WITH LEAD SLEEVE FIXED, SHOWING LAST VENT 
Ноте. 


on each side against the earth, a tent is erected over the 
hole, and canvas sheets are suspended round the sides of the 
hole in order to make the opening as warm and dry as pos- 
sible before exposing the core of the cable. Owing to 


IRON SLIDE DRAWN OVER JOINT. 


When the whole of the wires are jointed, they are tested 
for continuity, and proved to be in proper order, without 
crosses, and then the whole joint is thoroughly baked by 
means of charcoal braziers, in order to dry out any moisture. 
The presence of moisture is detected by means of a piece of 
silvered glase, which is placed over the joint, and which indi- 
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е the slightest trace оѓ moisture while the cable is being 


Ав the jointing proceeds in all weathera, the time occupied 
in drying а joint varies from one to two hours, according to 
the amount of moieture in the atmosphere. 

After the conductors are jointed, the lead sleeve is drawn 
over and fixed by means of a plumber's wiped joint. A 
small vent hole is left in the upper part of the lead sleeve, 
and as a final test for moisture, the silvered glass is placed 


VW or CABLR. 


over this hole, when, shuuld the test be satisfactory, a lead 
cap is “wiped” op, and the joint is then complete. The 
iron slide pipe is now drawn over the cable joint, and this is 
yarned and leaded in the usual way. 

At distances of five miles the cable is brought up to dis- 


tribution boxes, fixed in test pillars, somewhat resembling a 


illar letter box. In the boxes the wires are soldered to insu- 
Tation pins, an iron partition divides the box through which 
the pins are fixed, the two ends of the cables are brought up 
the pillar to the pins at the back of the partition, and the 
wires are over in front by means of sbort pieces of 
India- rubber covered wire. The distribution boxes are fur- 
nished with iron covers, which are fixed by means of gun- 
metal set screws. These boxes are provided for the purpose 
of testing, also for pumping dry air through the cable, should 
the necessity for this arise in the future. 
The route of the cable from the General Post Office is vid 
Newgate Street, Farringdon Street, St. Pancras, Chalk Farm, 
Cricklewood, Hendon, Edgware, Stanmore, Watford, Hemel 


CABLE CONNEC TRON 
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Hempstead, Leighton Bazzard, Fenny Stratford, Towcester, 
Weedon, Southam, Leamington, Warwick, Kingswood, 
Horkley Heath, thence vid the Old Stratford Road to 
Birmingham Post Office, a distance of 116 miles. 

The cable is completed as fer as Fenny Stratford, a 
distance of 50 miles, and several telegraph circuite are work- 
ing through this section. A further section from Fenny 
Stratford to Weedon, a distance of 23 miles, will be ready 
for working in the course of two or three weeks. The 
insulation of this section is 28,000 megohms per mile. 

Up to date 94 miles of pipes have been laid, 74 miles of 
cable have been drawn into the pipes, 980 cable joints, and 
75,000 wire joints have been made. : | 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 126.) 


Christiania.— February 26th. The Secretary of State 
for Foreign Affairs has received a despatch from Her Majesty's 
Consul-General at Christiania, stating that tenders are invited by the 
Norwegian State Telegraph Administration for the delivery of about 
140,400 porcelain telegraph and telephone insulators. Tenders most 
be received at Christiania by 12 o’clock noon on February 26th, 1899. 
A copy of the specification, conditions, &c., may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day, betwecn the hours of 11 a.m. and 5 p.m. 


Ealing.—January 30th. Tenders are invited by the 
Council for two 500-H.P. steam alternators and one 150-H.P. steam 
dynamo alternator. See our Official Notices January 13th. 


Glasgow. — February 6th. The Corporation wants 
tenders for the reconstruction of tramways in Crown Street and 
Cathcart Road. See our “ Official Notices " this week. 


Hull.—February 8th. The Corporation wants tenders for 
the electric wiring and fitting of the tramways power station, 
Osborne Street. The contract will include 4 arcs and 40 incan- 
descents. See our Official Notices this week. 


Italy.— February 25th. Tenders are being invited by 
the municipal authorities of San Severa (Province of Foggia), for 
the electric lighting of the town. Tenders are to be sent to 
Il Municipio di Ban Severa (Foggia), Italy, from whence particulars 
may be obtained. 

London.—January 818t. The L.C.O. is inviting tenders 
for four continuous current d os, one motor generator, two 


ynam 
switchboards and switches, &c., for the Lb ama arret Embank- 
ment installation. See “Official Notices” Soth, 1898. 


Lowestoft.—February €th. The Corporation wants 
tenders for the supply of boilers, steam dynamos and motor boosters, 
storage batteries, switchboard, trave crane, mains, aro lamps and 
pus and for the lighting of the station. Consulting en A 

‚ W. C. О. Hawtayne. See our Official Notices January 6th. 


Southampton.— Tenders are invited for one 100-kw. 
engine and generator, one boiler, а set of accumulators, 20 motors, 
&c. See our Official Notices this week. 


Stirling.— January goth. The Burgh Commissioners 
want tenders for electric light mains. See our "Official Notices” 
January 13th. 

Sunderland.— January 27th. The Corporation wants 
tenders for roadwork, with stoneware casings, and supplying and 
laying electric light cables. See our Official Notices January 13th. 


West Hartlepool.— February 18th. The Corporation 
wants tenders for feeders, mains, aro light leads, and road work. See 
our Official Notices this week. 

Whitechapel.— February 7th. The Board of Works 
wants tenders for cables, ато lampe, steam dynamo, batteries, boilers, 
and other machinery and apparatus for elcctricity works. See our 
“ Official Notices January 20th. 


CLOSED. 


Edinburgh.—Tha Corporation is stated to have placed an 
"vr аш electric switchboards with Messrs. Mather & Platt at 


FORTHCOMING EVENTS. 


Friday, January 27th.—At 5 p.m. Physical Society. Agenda: “Оп 
the Equivalent tance and Inductance of a Wire to 
an Oscillatory D ” by Edwin H. Barton, D Бо, 
F. R. S. E.; Exhibition of (a) A Eid imi rper (b) A 
Temperature Tell-Tale, by R. App yard; “On the 

Volume Obanges acoompanying Solution,” by T. Н. 

Littlewood. | . 

At 730 p.m.—Sm Concert of Telephone Athletic 
Assoc , We Town Hall. 

At 8 p.m.—Institution of Junior Engineers. Lecture on 
al ыча андады of Blasticity,” by Prof. J. А. Ewing, 

At 8 p.m.~Smoking Concert of the Electrical Engineers 
(БЕ) Volunteers, Holborn Restaurant. 

At 8 p.m.—HElectro-Harmonic Concert. 

Baturday, January 28th.—At 7 p.m. Institution of Junior Engi- 
| neers. Annual dinner, Westminster Palace Hotel. 

Institution of Electrical Engineers.—Students visit to the 
works of the Electric Welding Company, Hindon Street, 
Pimlico, 8.W., on Satarday J ‘analy 28th. Students 
Secretary, Mr. M. Solomon, 32, Linden Gardens, Bays- 
water, W. Party limited to 30. Meet at the Institu- 
tion, 28, Victoria Street, at 10.15 д » 

Wednesday, February 1st.—At 7.30 p.m. Institution of Electrical 

á Engineers (Students' meeting). Paper by Mr. Bidney 
Ransom on Safety Fuses.” 
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* Electrical Review” Central Station Sheet.—A few 
copies of the above list, which was published as a supple- 
ment with our last iseue, can be obtained, post free, mounted 
on linen, at 28. each, unmounted 18. eacb, upon application 
to the publishers. 


Trades Union Progress.— From the recent Board of 
Trade report, it appears there are now (1897) in Great 
Britain 1,287 unions, or 21 less than in 1896, but the total 
membership bad grown to 1,609,909, as against 1,491,007, 
or nearly 8 per cent. Of the members only 7 per cent. were 
females, chiefly in the textile trades, which embrace 91 per 
cent. of all female unioniste. Thus about 21 per cent. of 
all male adulta in employment are in some union. Omitting 
fishermen and agricultural labour, the percentage rises to 25 
of the total disbursements by 100 of the principal societies in 
six years of an amount of about 9} million sterling, 23} per 
cent. went in fighting, 59} in benefits, and 17 as working 
expenses, "The total income was nearly 10 million, 80 tbat 
these hundred societies saved over one million in six years. 
Nineteen societies of about 167,000 members had balances 
of from £3 to £13 per member. Thirty-four societies of a 
quarter of a million members had balances of from 1s, 4d. to 
208. ; and over 60 per cent. of the total membership of all 
the societies had balances of £1to £3. In 1897, the average 
balance of all members was £2 2s, 11d., and the expenditure 
96 per cent. of the income. | 


The Boiler Explosions of the Year 1898.— The year 
for boiler explosions ends June 80th, and the report of the 
Board of Trade has been now issued. Some 84 explosions 
came under the Act, and caused the death of 87 persons, 
and the injury of 46 others, but 15 of those killed were 
killed by accidents which occurred on board ships. The 
deaths exoeed the average of the past 16 years, which is a 
little over 29, but the injured fall considerably below the 
average. Marine boilers head the list of investigated ex- 
робе and vertical boilera come next. Generally, the 


gures are very favourable to our existing system of voluntary 


commercial inspection. Of course, many of the so-called 
explosions investigated by the Board are not really explosions, 
and a good deal of ridicule has been cast upon some of their 
reports and methods. We believe, in one instance, the 
melting out of a fusible plug was set down as an explosion. 
We believe that, considering the number of steam boilers in 
Great Britain, the explosions bear a favourable ratio as com- 
pared with those in other countries, and the comparative 
freedom from explosion is largely to be credited to the various 
boiler insurance companies. We note а steady increase in 
the total of explosions for 16 years from 45 to 84, with a 
minimum any one of 87, and a maximum of 114, the 
average being 70. There are, of course, more boilers now 
than then. The years containing the winters of '98 and '94 
are notable as the worst, the explosions being 104 and 114. 
Were not these two winters both remarkably severe? This 
would possibly serve to explain the remarkable inorease of 
boiler explosions during the period. The number of minor 
erplosions reported from ships, as compared with minor 
explosions from land boilers, i8 large. This is held to be due 
to the neglect to supply any information as to some of the 
so-called minor explosions of land boilers. Steam users are 
not generally anxious to bring down a Board of Trade 
inquiry upon themselves, and if a 4-inch steam pipe should 
happen to x а leak, possibly they keep the knowledge 
to themselves, The interference of the Board of Trade has 
not been an unmixed blessing. It has certainly not tended 
to increase the respect felt towards Board of Trade officials 
nor boiler inspectors by steam users who have felt that 
these men were poking their noses into business they did 
not understand. 


The Nernst Lamp.—On Wednesday, February 8th, Mr. 
James Swinburne will read a paper before the Society of Arts 
on “ Nernst’s Electric Lamp. 


Sir James Sivewright, — Electrical men will be 
interested in the fact that Sir James Sivewright has been 
unseated from his place in the Cape Parliament as a result 
of the inquiry held into the Stellenbosch election petition. 


Grimshaw's Smokeless Stoker.—In the Grimshaw 
mechanical etoker there is a difference from the ordinary prac- 
tice of sprinkling stokers, to which class this stoker belongs, 
in that there are fixed certain plates, which can be adjusted 
by levers in a manner to vary the sprinkling, so that the fuel 
may be directed upon the fire in a more even manner. The 
sprinklers themeelves are simply a pair of two-bladed 
revolving paddles, which strike the coal as it falls from a 
hopper above, out of which it is pushed by a slowly Шш 
cating plunger device. In tests of the stoker made by Mr. 
M. Longridge, a report of which lies before us, it would 
appear that these above directing plates were very satisfac- 
tory in their action, and that at as low a combustion rate as 
11:7 lbs. per square foot of grate there was no difficulty in 
keeping the grates covered, with satisfactory evaporation and 
but little smoke. Thick fires proved to be quite unsuitable 
for the machine, and are not claimed by the makers to be 
suited to it. Some of the fi obtained during the testa, 
which extended over nine days, are interesting. At the 
lowest fuel consumption of 11°7 lbs. per square foot of grate 
the gases left the boiler at 885° F., and they left the econo- 


miser at 211? F., only adding 120° to the feed water, which 


entered the boiler at 164? F. The evaporation from and at 212° 
was 11:89 lbs., an excellent result, but the total evaporation 
was only 4,181 lbs. At the maximum rate of combustion 
of 35-1, or three times the minimum, the water evaporated 
was 12,430 lbs., or over treble. The unit of evaporation was 
11:44 lbs. The gases left the boiler at 729°, and the econo- 
miser at 379°, adding 173? to the feed and sending this to 
the boiler at 217°. The apparent reason for the better 
economy of the heavier test with higher chimney temperature 
was that in the one test there was nearly 8 Ibs. of excess air, 
and in the other fully 2 Ibs. less. This was partially due to the 
leakage of air through the chain holes, &c., of the economiser, 
but partly and chiefly to better conditions in the furnace, 
the ratio of CO, in the gases from the boiler flues going up 
from 11:8 to 12:6 per cent. "There are doubts expressed as 
to this heavy test being quite accurate, but all the tests give 
very good resulte, and show that а steam boiler and econo- 
miser can be worked with comparatively little economic 
differenoe over а wide range of power. Ав between three 
tests when 11:7, 26:4, and 35 lbs. of coal were consumed per 
square foot of grate the heat utilised was respectively 81:5, 79 
and 76 per cent. We are glad to see that Mr. Longridge 
80 pointedly draws attention to the question of air leakage 
into flues by giving the figures of the air ratio present in the 
boiler flues, and after the economiser has been passed. We 
have long been persuaded of the serious loss of efficiency 
which results from air leakage at damper slots, eoonomiser 
chains, and bad joints generally in brickwork walls of side 
flues, and have often advocated the painting of such walls to 
close up the pores of the bricks. The losses thus avoided 
are more serious than usually imagined. At its best, a steam 
boiler consumes much over the theoretical quantity of air 
which it ought to do for perfect combustion. In the present 
trials, the air excess has certainly been kept very moderate. 
A Gas Company's Pi and Electrolysis.—The 
Street Railway Review says that last October Judge Richard- 
son heard the suit of the Spokane (Wash.) Gas Company 
against the Washington Water-Power Company, which owns 
the Spokane Street Railway, for $100,000 damages for alleged 
electrolysis of the gas mains, The gas company had as 
exhibits a number of pipes showing the effect of electrolysis. 
Prof, E. Darrow, of the Washington Agricultural College 
and School of Science, and Bert L. Baldwin, consulting engi- 
neer, of Cincinnati, made an examination of the conditions 
existing between the pipes and rails, and found them very 
bad. In many places the difference of potential of 50 volts 
was found, the pipe being positive; in other places this con- 
dition was reversed, and there was also an extended area of 
neutral territory, where there was practically no difference of 
potential between the rails and pipes. As much as 75 


. amperes was found flowing in a single pipe line. The case 


was stubbornly contested, and our contemporary has not yet 
heard the result, 


Personal.—The King of the Belgians has appointed Mr. 
W. H. Massey, M. Inst. O. E., an officer of the Order of Leopold, 
in recognition of his services as British representative on 
the superior jury at the International Exhibition at Brussels. 
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Railway Electrician Killed by Electric Light Wire. 
—The Street Railway Journal records the circumstances 
under which Olement Wise, one of the night inspectors of 
the Toledo Traction Company, died from a shock received 
from an aro lamp circuit :— | 

At 3.40 a.m. on November 2nd, in company with the trolley 
trouble man, he was taking care of the wires while а bouse was moved 
across the tracks at Williams and St. Olair Streets. It was necessary 
to move an arc lamp at this point and it was lowered. Wise and the 
trolley man took hold of the wooden cross arm just above the lamp 
and started with it to the pole to hang it there temporarily until the 
house had passed. As the two men were about to step on the kerb 
the line man cautioned Wise to be carefal of the catch basin cover. 
Insome way Wise came in contact with either the wire or the frame 
of the lamp, but as the wire was covered with good rubber insulation 
it seems that his wrist must have come in contact with the chimney 
of the lamp. He fell instantly, but rose again and took two or three 
steps and then sapk to the ground unconscious. The men tried to 
revive him according to printed instructions posted at headquarters 
and succeeded in starting his breatbing. In removing him to a place 
of shelter he died on the way. The circuit of which this lamp was a 
part was connected to a 125-arc machiue and carried about 110 lamps 
at a voltage between 4,000 and 5,000. The accident occurred a short 
time before the street lamps were extinguished, after which the 
circait was tested with a 50,000-ohm magneto set and proved clear 
of grounds. In reporting the unfortunate accident some of the news- 
papers did not clearly distinguish between the trolley wire and the 
light wire as the cause of his death. It will be noted that the voltage 
of the electric light circuit was nearly ten times as great as that 
of the trolley wire and proportionally far more dangerous, and still 
death did not result instantly. 


Cord Communication in Trains.—The North-Eastern 
Railway have been making experiments with a train fitted 
with а new means of enabling passengers to signal the driver. 
This is no less than а means of putting the air brake into 
action, and stopping the train. A whistle is also caused to 
blow underneath the carriage in which the call has been 
made. Without questioning the wisdom of allowing pase 
sengers to control the brake—less undesirable, perhaps, than 
being murdered—there appears no pou for the pas- 
enger to call an alarm when the brakes have already been 
applied by the driver. The alarm would only make itself 
felt when the attempt was made to release the brakes. 
Unfortunately all these alarms are of least use in cases of the 
most determined assaults. There is no difficulty in pulling 
an alarm. The difficulty is in getting at it. One is con- 
sidered sufficient for a compartment, and it is too far out of 
reach of any passenger who may be suddenly attacked by 
superior strength. As to the present cord communication 
outside the window, withiu reach of a long arm on a tall 
man, the idea is so preposterously ridiculous, that no one but 
a railroad director would ever have fitted such a foolish con- 
trivance. The floor cord on the Chatham and Dover line is 
far better, but easily out, and rendered useless. Ability to 
apply the brakes is a step in advance, but it might easily 
happen, us pointed ont above, that they might already have 
been applied, and there would be delay in securing attention. 


Wanted, a Lad!—The Practical Engineer quotes the 
following advertisement as an interesting illustration of the 
methods employed by boiler users to safeguard the welfare of 
those whose business it is to be near steam boilers whilst at their 
work. It appeared in the Rochdale Observer recently, and 
reads thus :—“ Wanted, a lad about 16 years of age to look 
after a vertical boiler and assist in moulding shop.—Apply 
to T——— S——-, Brass Founder, L——— Street.” It will be 
noted that any previous experience with boilers is not even 
mehtioned, and constitutes, in the language of a correspon- 
dent to whom we are indebted for this curio, a very fair 
sample of an explosion tell-tale. However, we presume that 
a few more lives will have to be spent ere the lesson of 
pae wil have been learnt thoroughly. Perhaps if a 

ishop or a peer could arrange to be martyred public opinion 
would advance a little more quickly. 


Municipal Trading.—Major Flood Page has written a 
long letter to the Times on the question of municipal trading, 
the clauses in a number of applications for раа. orders 
in which electrical trading powers are sought, supplying him 
with a text. In Wednesday's Times the correspondence is 
continued by Lord Wemyss and Mr. R. P. Sellon. Lord 
Wem yes hopes with Major Flood Page that a Joint Committee 
of the two Houses of Parliament will be appointed to con- 
sider what limits should be put to “ manie е trading." 


Another Water-Tube  Boiler.—The Street Railway 
Review describes a very compact water-tube boiler—the 
Worthington. In this boiler there is a longitudinal steam 
dram, into which short: lateral straight tubes discharge from 
the top of the terminal boxes of two sloping sets of tubes. 
The lower boxes of each set of tubes are connected by short 
tubes to mud drums placed parallel with the steam drum and 
fed with water from this by sloping down corners X fashion. 
The mud drums carry the grate, which forms the base of 
the A, and the furnace is contained in the flattened 
pentagon formed by the grate, the two seta of main tubes X 
and the short connectors from the lower points of the X to 
the mad drums. The side of the furnace із bricked. In the 
illustration accompanying the description the two sets of X 
tubes are seven in depth, and are closely packed in these sets of 
seven, alternating as to slope from end to end of the boiler. 
Thus the X with steam drum above resemble in end view a 
skull and crossbones. The down corners st each end 
are just outside the extreme end rows of inclined 
tubes. The grate extends all the length of the boiler 
which is cased in sheet iron with suitable admission doore. 
The products of combustion rise direct from the furnace 
amongst the tubes. Evidently the boiler is designed for 
hard American coal or anthracite, for which it seems well 
fitted, or it wou'd do for coke, but is impossible for bitu- 
minous coal, being in no sense arranged for this class of fuel, 
nor, indeed, can it be. A 25 H.P. boiler is said to occupy 
little space, only 9 feet 4 inches x 8 feet 9 inches x 10 feet 
over all, from which dimensions we should say that 250 H.P. 
is intended. Firing can be from the ends or sides as 
desired and arranged. Records of tests do not show any- 
thing very striking in evaporation. АП the pipes are 
straight. With a flue feed heater the boiler vod: certainly 
be very compaot and useful with good feed water, and as the 
tubes are short they should be cleaned easily. | 


What was the Cause? Tue Jury's Finding.—On 
Thursday last week, Mr. Walter Schroder, deputy coroner, 
resumed at the Lambeth Coroner’s Court the inquest on the 
body of Samuel Pugh, aged 82 years, an engine driver em- 
ployed on the City and South London Eleotric Railway, and 
who was found dead on his engine at Stockwell station on 
the 10th inst. The deceased, who lived at 34, Gaskell Street, 
Clapham, went to work on the 10th inst. just before seven 
o’clock, and shortly after taking charge of his engine was 
found dead on the locomotive with his feet resting on the 
switchboard. Dr. Morris, who made the autopsy, said death 
in his opinion was due to syncope following an electric shock, 
bat the inquest was adjourned in order that a further 
examination might be made. Dr. William Murray Leslie, 
of 67, Grosvenor Street, S.W., said he had made a post- 
mortem examination together with Dr. Nicol Henry, of 175, 
Kennington Road, and Dr. W. J. Bell, of 816, Clapham 
Road, and in his opinion death was due to heart failure 
following syncope. He found no signs of an electric shock, 
and unhesitatingly attributed death toa natural cause. Dr. 
George Nicol Henry said he thonght death was due to 
a a He could not say death was not due to electric 
shock, but he found no evidence of it. Dr. Noel Bell corro- 
borated Dr. Morris's opinion as to the first examination, and 


 gaid if he thought it possible deceased could have received an 


electric shock he should have attributed death to that cause. 
In the absence of anything to show that he should say death 
was due to a natural cause. Dr. Morris was recalled, and 
said he adhered to his former opinion that death was due to 
an electric shock. He held to that view because he could 
find nothing in the natural condition of the deceased which 
would account for the sudden death. The jury returned the 
following verdict :—“ The deceased was killed by an electric 
shock, but we do not know how it was caused.” They 
added that they were unable to say whether it was caused 
accidentally or not. 


What does this Mean?—A River Plate exchange 
recently said :— 

A telegram from the United States is to the effect that the Oom- 
mittee of Naval Constructions have, after а lengthy study of the 
reports received from officers g part in the naval engagements 
against Spain, resolved to reduce the electric service on board 
warships as much as possible, as it has been proved that for certain 
applications it is useless. 
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Design of Transformers,—A highly mathematical paper 
by Mr. Frederick W. Carter, entitled “ The Design of Trans- 
formers," was read at the November meeting of the American 
Institute of Electrical Engineers, in which tbe author 
attempts the useless, if not impossible, feat of laying down а 
system of transformer design consisting entirely in the use 
of equations, more or less complicated. The accompanying 
table (reproduced from the American Electrician) 18 teken 
from the paper, giving the data of six transformers, columns 
1 and 4 relating to types of commercial transformers, and 
the other columns to designs calenlated by the author :— 


DATA OF TRANSFORMERS, 


Corundum.—Corundum, says the Scientific American, is 
composed of the oxide of aluminium (Al: O;), but traces of the 
oxides of other metals are generally present as colouring 
materials, As in the cases of other minerals of non-metallic 
lustre, the colour of corundum varies considerably. Some- 
times the mineral is colourless or white, and at other times 
it is found possessing a blue, pink, red, brown, grey, or other 
colour. The relative weight of corundum com with 
equal volumes of many other minerals is high. It has a 
specific gravity of about 4, while feldspar has a specific 
gravity of from 2:4 to 2°7 and quartz of 2°5 to 2°8. 


Oatput in kilowatts | 
Primary P.D. in volts ... NN One. Two. Three Four Five. Bix. 
Secondary P.D. in volts Su ER i M: 5 5 5 8 3 3 
Frequency of alternations, in periods per second ... 2,000 2,000 2,000 2,000 2,000 2,000 
Maximum secondary current, in amperes ... T: 100 100 100 100 100 100 
Cross section of secondary wire, in eq. се. ... s 100 100 | 100 100 100 100 
Maximum current density, in amperes per sq. cm. ... 50 50 50 30 30 30 
0:383 0:383 0:353 0 204 0˙204 0 204 
Number of convolutions in the secondary  ... 
Ratio of mean to maximum obmic loss 130:5 130:5 130:5 147 147 147 
Ratio of mean to maximum hysteresis loss ... 48 34 ! 35 24 42 45 
Thickness of core plates, in mils E es 0 835 0 835 0 835 1 1 1 
Thickness of insulation between core plates, in mile 0:99 0 99 0 99 09:5 — 0:985 0:985 
133 133 , 7 b 76 

Maximum ohmic logs, in watte ds | 
Maximum hysteresis loss, in watts... 17 17 17 185 185 185 
Maximum eddy current loss, in watts 100 94:8 | 89 5 60 63:6 58:3 
Maximum total loss, in watts ... im 79 5 76 8 874 81 5 59 3 67 2 
Mean total loss, in watts " tu се 20 5 16:0 | Б” 20:5 15:2 53 
we induction in iron, in lines per sq. cm. 199 187 181°6 160 5 137 1297 
Weight of copper, in lbs. ns vs 16 182 5 1711 167 160 5 137 1297 
Weight of iron, in lde. с 3,900 2,990 | 3,130 2,670 2,810 4,400 
Drop of secondary voltage at fall load, d lois 94 202 30 33 87 

p of secon vo a oad, due to copper losses 130 294 20 | 2 1 & 

only, in volta „оо. ш. ш. ы. ose 2 19 179 2 212 195 
Radiating surface per watt wasted, at full load, in square | | 

inches € T vs - sas ves M 375 53 49 | 50 46 3 85 


The Declining Use of Rubber as an Insulator.— 
The New York Zlectrical World recently contained the fol- 
lowing editorial commenta on this subject :— 


Wherever the insulation of electrical lines is enclosed in a water- 
tight sheath, as is commonly done in subterranean work, it has been 
found that cheaper mat will serve in place cf the preparations 
of caoutchouc. In telephone work, p ]y, paper insulation has 
been found not only cheaper but better tban rubber, owing to its 
lower specific inductive capacity, the insulating material being used 
dry, giving a large amount of entrained air between conductors. In 
electric lighting and power work paper is also used, but treated or 
saturated with insulating compounds that increase its breakdown 
и and cables are now regularly put out with paper insulation 
of a thickness per 1,000 volts of With of an inch. For overhead series 
arc lighting and the primary circuite of aliernating current distri- 
bution systems rubber-covered wire is still largely used, although ite 
depreciation is considerable, owing to the gradual vulcanisation of 
the rubber by the sulphur contained in the a here, especially in 
smoky cts. For interior risen тары is still used, and owing 
tothe fact that lead sheathing is going out of fashion inside of the 
armouring of interior conduits, the use of paper insulation will be 
impracticable in this location. Many substitutes have been found 
for hard rubber, notably vulcanised fibre, moulded insulations, and 
many imitations which closely resemble hard rubber in all its 
desirable qualities. It is well that the use of rubber is diminishing, 
аз the material is rather an uncertain one, not so much due to the 
fault of manufacturers as to the difficulty of controlling the operation 
of those who gather the raw material The supply is also rapidly 
кош exhausted owing to the enormously-increased demands of 
ele and vehicle work, and the rubber plant will soon bave to be 
cultivated to supply the market. 


The author of these statements does not appear to be well 
inspired. There is no doubt that in the extending field of 
electricity many other insulators are now finding a place, 
and paper plays an important role, but that the use for 


India-rubber is declining is quite incorrect. The output in 


insulated wires and cables increases yearly, not only for 
internal house wiring but for mains. The writer remarks 
that the depreciation of rubber is considerable owing to the 

dual vulcanisation of the rubber by the sulphur contained 
in the atmosphere. This enables one to gauge both the 
accuracy and the amount of his knowledge. 


Presentation.— Mr, J. B. Hyde, who has for some time 
past occupied the post of manager at the Ediswan Company's 
manufactory at Broadheath, Altrincham, has been the reci- 
pient, on his resignation, of a handsome marble clock and 
case of cutlery from the workmen. 


— —̃ —„—-— — — — — — 


Engineers and American Competitlon.— Upon all 
sides recommendations are heard in favour of the freer adop- 
tion of machinery and plant as the best way of meeting 
the growing American competition. The latest advice of 
this order, says the Engineer, was given by the new president 
of the South Staffordshire Institute of lron and Steel 
Managers in his inaugural address. Mr. Le Neve Foster has 
had а good deal of valuable experience with коше of the best 
firms in the kingdom, and when he dwells on the subject of 
iron and steel manufacture, he knows what he is talking about. 
He is evidently of opinion that British iron and steel masters 
need not fear American competition very much if they will 
but be willing to spend more money on machinery. He rightly 
insists with regard to this important point that capital is 
oheaper than labour, or, in other words, that machinery 
must take the place of brute force. He even believes that 
the men themselves will in time come to see that it is to 
their own ultimate advantage for labour-saving appliances 
to be employed, and he considera that as our workmen get 
better educated, they will not indeed be content to do work 
which can be better and more economically done by 
machinery. Mr. Foster evidently looks forward to an era 
of machinery, and since that would ‘obviously be beneficial, 
not only to the iron and steel masters, but to the engineering 
traces, there are, at least, two good reasons for hoping that 
bis anticipations may prove correct. It is a truism often 
forgotten that the success of an operation is the economy 
which can be effected by it; and there is nothing like 
machinery for effecting economies. It is largely machinery 
which makes £3 per ton an actual price for hematite steel in 
the States ; and in the president’s opinion its manufacture in 
England at the same price is “ entirely a question of capital 
expenditure and large producing capacities, joined together 
with the best attainable technical knowledge and skill, as 
well ав а perfect system of detail cost, not only of wages, but 
dealing with yields, so that the smallest leakage may be 
detected and rectified at once. 


The Royal Society.—Among the papers down for read- 
ing yesterday afternoon was one by Mr. S. W. J. Smith, On 
‘the Nature of Electro-Capillary Phenomena; I.—Their 
Relation to the Potential Differences between Solutions." 


Vol. 44. No. 1,105, Januanr 27, 1859 ] 


; сазара ш гау Mr. Ј. a 
the very enterprising and popular manager of the London 
United Tramways Oom Lat was presented with an illumi- 
nated address by the officials of the several companies of 
which he is managing director and engineer, as a token of 
esteem оп the celebration of his silver wedding. Mrs. 
Robinson was ted. with a beautiful diamond star 
brooch and ear-rings. A supper was given by Mr. Robinson 
to the men and their wives and sweethearts. — 

Мг. Joyce, who has been in the employ of the 
Killarney Electric Lighting Company, Limited, for the 
past six years as engineer, has left that company to take 
up a post with the Cork Electric Lighting and Tramways 
Company. On 18th inst. his friends at Killarney presented 
him with a handsome silver coffee service as a parting gift. 


Appointments.—Mr. Tiddman, of Pontypool electricity 


works, has been appointed electrical engineer to the St. Anne’s 
Urban District Council at a salary of £170 per annum. 


There were 58 applicants. 

Mr. Bird, of the Yorkshire House-to-House Electricity 
Company, has been appointed assistant engineer to the 
Bristol Electricity Committee at £175 per annum. There 
were 86 applicants. | | 
Sergeant Brooks, R.E., has been appointed to succeed 
Company Sergeant-Major Instructor Batt in charge of the 
electric lighting machinery at the Chatham School of 
Military Engineering. ! 

— The Lee District Board of Works are wanting a consult- 
ing electrical engineer upon terms stated in our “ Official 
otices,”” 


Appointments Vacant.—The Manchester Tramways 
Committee wants an cing to their engineer, who is 
engaged in carrying out the permanent way engineering 
work. See our “ Official Notices " this week. dios 

The Lancaster Electricity Committee wants an electrical 
engineer at £200 per annum. See our “ Official Notices." 


Wireless Telegraphy.—The success of the Marconi 
system between the South Foreland and the East Goodwin 
lightship seems to be maintained. The Times remarks that 
every day last week operators were at work, and remarkably 
go results were obtained. Some of the replies are said to 

ve been received almost as quickly as by conversation. The 
working is not affected by stormy weather. The Elder 
Brethren of the Trinity House are expected to shortly witness 
the experimente. 


Röntgen Rays in 1898.—In the course of its Review 
of Science in 1898," the Times remarks that the year 
witneased great improvements in the technique of radiography 
or Röntgen photography, especially in the direction of 
making 16 stereoscopic. The opening of the Thomson-Yates 
laboratories at University College, Liverpool, was an event of 
much interest to physiologists, inasmuch as their completion 
and equipment is an indication that private generosity will 
often carry out what communities and Goverments fail to 
gu The laboratories under Prof. Sherrington’s care are 
probably the finest in this country, and regarded from the 
standpoint of convenience of mechanical appliances, elec- 
tricity, &c., are equal to the most renowned on the Con- 
tinent. 


The Running Away of Inverted Converters.—In a 
recent article in the Zlectrical World, Mr. О. P. Steinmetz 
pointed out that the rotary converter, when used to transfer 
wer from direct current to alternating current circuits, is 
ely to have its field strength greatly weakened by lagging 
currents in the latter, in which case the machine will, of 
course, tend to run away as a direct current motor. A simple 
way of avoiding this contingency is the excitation of the 
converter fields by a separate exciter driven either mechani- 
cally by the converter, or by an alternating current motor 
supplied therefrom. In case the converter tends to speed up, 
due to reduced field strength, the speed, and Sonde quet]; 
the voltage of the exciter, rises, restoring the field magneti- 
sation of the converter, and limiting the speed variation. 
The same steadying effect takes place in the less frequent 
i lem dangerous case of leading currents and reduced 
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Lectures.—Before the Bradford Scientific Association 
on 20th inst, Mr. Н. B. Knowles lectured on Electric 
Traction.” | 

Before the Royal Dublin Society on 18th inst , Sir Howard 
Grubb, vice-president, read a paper on * A Proposal for the 
Utilisation of the Marconi System of Wireless Telegraphy 
for the Control of Public and other Clocks.” - 


Heating Water by Live Steam.—Some correspondence 
appears in the Practical Engineer which throws strong doubts 


"upon the alleged economy of live steam fecd heating. While 
not doubting the beneficial effect on the boilers, doubts are 


expressed as to the principle. Mr. Dalrymple is quoted in 
respect of some six examples, which show no benefit from 
the Kirkaldy heater. Some are given with figures, and 
another firm of engineers is cited to the same effect, although 
better steaming is admitted to be obtained in some cases, 
and, of course, the benefit to the boiler as a structure is 
undoubted. Boilers also behave better, says Mr. Dalrymple, 
and “look more refined internally when examined, which 
last is credible. The firm mentioned as corroborating Mr. 
Dalrymple are stated to be makers of all kinds of feed 
heaters, 80 are probably, if at all, biased in favour of the 


heating claim for economy. 


. Electric Lighting at Windsor Castle.—The Daily 
Chronicle says that the Windsor Electric Installation Com- 

ny has been directed to lay a cable from the works ia 

eascod Street to Windsor Castle in order to supply the car- 
rent for the palace, which has hitherto been generated at the 
station under the north terrace opposite the Royal library. 
The cable will be carried up Castle Hill to the grand qua1- 
rangle, and will be capable of lighting about 2,000 lamps. 
The work, it is understood, will be completed before the 
Queen’s return from Osborne. 


Electric Lighting of the National History Museum. 
—Prof. E. Ray Lancaster, director of the Natural History 
Department of the British Museum, writes to the Times, say- 
ing that arrangements have been made by the trustees for 
the supply of electric lighting to this museum, and only a 

gave assent to the necessary 
expenditure. The electric light will be gradually introduced 
into the various parts of this large building—first of all into 
the offices and studies of the staff and the workshops in the 
basement, then into the various public galleries. 


The L.C.C. Tramways Manager.—It is announced that 
Mr. Baker may be expected to permanently take up his posi- 
tion as tramways manager to the L. C. C. on February Ist. 
The Nottingham Town Council has arranged to permit him 
to spend part of his time previous to that date upon any 
matters in connection with the London trams which may 
require immediate attention. T'he L. OC. O. is contemplating 
inaugurating an all-night tram service, as is being done by 
certain companies, but this will not be introduced until the 
third week in February. MM 


The Southampton Shock Fatality.— We have received 
a copy of Major Cardew's report upon the fatal accident 
from electric shock which осе at Southampton оп 
December 12th. | ) 


Personal.—We are informed that Mr. E. C. Rimington 
bas recently taken over the testing and consulting work 
formerly carried on by Messrs. Harrison & O'Brien at 19 
and 21, Queen Victoria Street, Е.С. Mr. Rimington is 
making a speciality of investigating and reporting on new 
inventions and apparatus, the standardising of high-grade 
instruments (especially for alternating work), the deter- 
mining of efficiency of lamps and accumulators, and exact 
testing of transformer iron, insulating materials, &c., for 
manufacturing firms. For these purposes the laboratory at 
the above address is well furnished with complete sets of 
special instruments; and the well-known ability of Mr. 
Rimington, who will be remembered by many former pupils 
as senior lecturer at the School of Electrical Engineering, 
Hanover Square, as well as for his experimental work and 
frequent contributions to technical literature, will offer a 
guarantee that work entrusted to him will be efficiently 
carried out. 
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Liquid Hydrogen.—At the Royal Institution last Friday 
Prof. Dewar gave before а large audienoe а discourse on 
* Liquid Hydrogen." He referred to the work of other 
experimenters, and his own investigations which led to the 
construction of the present apparatus, from which, with the 
aid of ап improvement in the means of collection from the 
vacuum tube, he had obtained hydrogen as a static liquid. 
When pure it was a colourless, transparent liquid, possessing 
considerable refractive power. It bad a well-defined meniscus 
but no арр>агапсе of being а metal, as Faraday thought it 
might prove to be. It was not а corductor of electricity. 
Its density was very deceptive. At first he thought it might 
be about half that of water, bat, on determining it by the 
method of measuring a given volume and seeing how much 
gas it produced, he found it to be only 4th that of water, 
ог аїх times less than that of the lightest liquid hitherto 
known. One litre weighed only 70 grammes. It instantly 
froze and solidified air and oxygen, and hence enabled the 
density of those two solids to be ascertained. A little ball 
cooled ia it and exposed to the air was first covered with a 
coating of solid air and then began to drip liquid air. A 
piece of cotton-wool soaked in it appeared magnetic. But 
the liquid iteelf, he was satisfied, was not magnetic, so that 
this phenomenon must be due to the cotton-wool being 
immediately filled with solid oxygen, which, of course, was 
highly magnetic. Prof. Dewar next explained how vacua of 
very high tenuity could be easily and simply obtained by 
immersing a closed tube in the liquid. He also, according 
to a report in the Times, gave rome details about its pbysical 
constants, and concluded by explaining the method of 
measuring its temperature by means of a platinum resistance 
thermometer. It was found impossible to show liquid air to 
the audienoe, owing to the great difficulty of its manufacture, 
the reason being the impossibility in spite of all precautions 
of keeping the hydrogen perfectly free from air. If the least 
trace of air gets in it freezes solid, and, accumulating in the 
nozzle where the liquid appeare, absolutely stops the working 
of the apparatus. 


* Past their Best ” at Thirty.—Respecting the decision 
of Brunner, Mond & Co., the great chemical manufacturers, 
not to engage any new men above 30 years of age, Sir John 
Brunner, on Tuesday, said at Northwich that the firm's trade 
had been reduced by the enormous taxation upon alkali in 
America, and ва they had decided to give a limited weekly 
amount to all who had served them faithfully for a long 
period, he bitterly regretted that they could not afford to 
take on men “ past their best in life.” The Urban Council 
will endeavour to promote new industries, 


Prof. Graham Bell.—The New York Electrical Engineer 
g8y3 that Prof. Alexander Graham Bell, the world-renowned 
inventor of the Bell telephone, arrived at San Francisco on 
December 27th on the steamship China. He has been in 
the Orient for three months, during which time he travelled 
for several weeks in Japan. Prof. Bell proceeded from San 
Francisco to his winter residence in the national capital, 
where he has a large scientific laboratory. At Washington 
he will immediately read before the National Academy of 
Sciences a personal memoir dealing with his experimenta and 
extensive observations in aerial navigation. He believes 
that airships will be successfully operated. | 


Electrical Engineers (В.Е) Volunteers.—The first 
smoking concert of the above corps is to be held to-night, at 
8 o'clock, at the Holborn Restaurant. 

It is stated that the War Office bas refused to authorise 
further promotion of officers in the corps of Electrical 
Engineer Volunteers until more men are enlisted for the 
corps. 


NEW COMPANIES REGISTERED. 


Recording Telegraphs, Limited (60,307).—This com- 
pany was registered on January 17th, with а capital of £7 500 in 
450 shares, to subscriba for, underwrite, issue, take, hold, deal in and 
convert stocks, shares, and securities, and to acquire, develop, and 
turn to account any letters patents, brevets d'invention, &o. The 


РА 


first subscribers (each with one share) are:—R. L. Cowper-Coles, 
108, New Oxford Street, W., ca retired; Walter T. Goolden, 
Broad Sanctuary Ohambers, Westminster, civil engineer; Edward J. 
Wood, 49, Stanwick Mansions, West Kensington, electrical engineer ; 
Jobn A. Currie, 11 and 12, Clement's Lane. E.C., insurance broker; 
Edward P. Reynolds, Aahdell Grove, Sheffield, gentleman; О. B. 
Snagnoletti, 2, Craven Terrace, Ealing, W., electrical engineer; and 
Ernest E. Cobb, 52, Queen Victoria Street, E.O., secretary. Regis 
tered without articles of association. . 


Whitmore & Binyon, Limited (60,328).—This com- 
pany was registered on January 17th, with a capital of £56,000 in 21 
shares (of which 10,000 are bj per cent. cumulative preference) to 
acquire and take over as a going concern the business now carried on 
at Wickham Market, Suffolk, and at 64, Mark Lane, E. O, under the 
style of “Whitmore & 5 to carry on the business of 
engineers, millwrights, manufacturers of engines, machinery, boilers 
and fittings, iron and steel founders, electricians, manufacturers of 
electrica] apparatus and plant, miners, metallurgists, colliery owners, 
shipbuilders, &c. The first subscribers (each with one share) are :— 
W. N. Whitmore, Wickbem Market, engineer; G. Binyon, 64, Mark 
Lane, E C., engineer; W. J. Perrett, Romford, engineer; W. J. 
Whitmore, Wickbam Market, engineer; C. W. Button. Ipswich, 
manufacturing chemist ; N. Suffling, Albert Square, Great Yarmouth, 
auctioneer; and W. D.ver, Regent Road, Great Yarmouth, gentleman. 
The number of directors is not to be less than three nor more than 
five; the first are Willism N. Whitmore, George Binyon, Walter J. 
Perrett, and William J. Whitmore ; qualification, £250 ; remuneration 
ав the company may decide. 


Giffre Electro-Chemical and Power Company, 
Limited (60,340) —Tbis company was registered on Jaruary 18th, 
with а capital of £140,000 in £1 sbares, to acquire all or any of the 
capital, stock, shares, debent ures, obligations or securities of a French 
company called the “ Société Electro-chimique du Giffre,” to enter 
into an agreement with the “ Gereral Water Power, Limited," to 
work, develop, turn to account and manufacture any articles in accord- 
ance with any chemical, electrical or electro-chemical рсе to 
manufacture, sell, deal in, import and export calcium carbide, and to 
carry on the business of chemists, druggists, drysalters and manu- 
facturers of, and dealers in, chemical, industrial and other prepara- 
tions. The first eubicribers (each with one share) are :—Christopher 
F. A. Spashett, Lansdowne, Heathfield Road, West Hampstead, 
registrar; Joseph A. Marrot, 30, South Eaton Place, 8.W., gentleman ; 
Waldemar Н. Ostertag, 22, Church Road, R:chmoad, 8.W., secretary ; 
Arthur E. Philp, Frogmore House, Jamaica Road, S. E., accountant ; 
Percy H. Hetherington, 62, Jeffrey's Road, Clapham, S.W., clerk ; 
Adolphe Lucas, 97, St. Mark's Road, North Kensington, W., clerk; 
and Frederick W. Allen, 7, Hartismere Road, Walham Green, S. W., 
accountant. The number of directors is not to be less than three 
nor more than five; the first are W. H. Grenfell, Jobn Paddon and 
Ernest E. Sawyer; qualification, £500; remuneration, £500 per 
annum, and a percentage of the profits divided between them. Regi- 
tered office, 11, Cornhill, E. O. i 


Hazardous and General Merchandise Carrying Com- 
pany, Limited (60,349).—This company was registered on January 
19th, with a capital of £150,000 in £1 shares (of which 75,0C0 are 
6 per cent. cumulative preference), to carry on tbe business of pro- 
prietors of vans, waggons, carriages, and other vehicles, jobmastere, 
carriers of passengers and goods, carpenters, joiners, electricians, 
mechanical engineers, machiniste, rubber manufacturers and mer- 
chants, workers and dealers in mineral oils, motive power, traction, 
light and heat; to construct, purchase, equip, maintain, work and sell 
and deal with vans, 8 and wsggone, and to generate, accumu- 
late, and supply electricity. The first subscribers are:—George W. 
Hargreave, 92, Lexham Gardens, Kensington, W., lieutenant colonel, 
450 shares; George Edwards, 34, Coolhurst Road, Orouch End, 
N., gentleman, 50 shares; Walter E. King, 26, Birchin Lane, E.O., 
shipbroker, 50 shares; John M. Barnes, White House, Ifield, Crawley, 
Sussex, gentleman, 50 shares; Obharles A. M. Press, Albert Villa, 
Norbiton, S. W., 50 shares; David Amey, 4, Margery Park Road, 
Forest Gate, E., 10 shares; and William W. Simpson, 5, Carlton Hill, 
N.W., accountant, 200 shares. The number of directors is not to be 
less than three пог; more than seven; the first are to be nominated 
by the subscribers; qualification, 200 shares; remuneration, £150 
each per annum, and an extra £100 for the chairman. . 


Rubber and Vulcanite Company, Limited (60,874). 
—This compeny was registered on January 20th, with a capital of 
£12,500 in £1 shares (of which 3,500 are preference, 6,500 ordinary, 
and 2,500 as the directors may decide), to manufacture, sell, and deal 
in rubber, gutta-percha, vulcanite, and similar substances and articles 
manufactured therefrom, and to produce and use electricity, magnet- 
iam, or other power. The subscribers (each with one share) are :— 
H. J. Baker, 41, Burnfoot Avenue, Fulham, clerk; F. A. Venning, 75, 
Lady Margaret Road, N.W., "wg H. M. Sim , 49, Dalberg 
R:ad, Herne Hill, S. F., clerk; A. B. Mayhew, 10, Old Broad Street, 
E. O., journalist; T. M. Loomes, 106, Clapham Road, S. W., clerk; 
Charles A. Shoobridge, 33, Old Broad Street, B. O, clerk; and J. W. 
Wilby, 88, Glenwood Road, Oatford, S. B., accountant. The first 
directors (to number not less than three nor more than seven) are to 
be nominated by the subscribers; qualification, £100; remuneration, 
£300 per annum divided between them. 


Suspended Electric Railway Company. Limited 
(60,378).—This company was registered on January 20th, with a 
capital of £60,000 in £1 shares, to enter into an ent with 
Christian de Thal and Romain Weise, to construct, equip, improve, 
develop, maintain, and manage or work by electricity and any other 
mechanical power any railways, tramways, motor cars, or other 
vehicles, and to carry on the business of railway, tramway, and motor 
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ear 71... ап коой а liers of eleo- 
tricity, manufacturers of, an dealer in рено уе titok, locomotives, 
accumulators, and dynamos, builders, contractors, engineers, &c. The 
first subecribers (each with one share) are:—Ohristian de Thal, 32, 
Moika, 8t. Petersburg, Russian nobleman; Romain Weise, Surianes, 
Franoe, engineer; John Gaskell, 122, Queen's Gate, S. W., gentleman ; 
Ernest C. Fowler, Gordon House, Ham Common, Surrey, gentleman ; 
James W. Jenner, 34, Millbank Street, S. W., clerk; James Cunning- 
ham, 19, Carden Street, Pimlico, S. W., secretary; and Edward 
Hinton, $2, Victoria Street, S. W., buyer. The first directors (to 
pumber not less than three nor more than seven) are to be nominated 
by the subscribers; remuneration, £1(0 each per annum (an extra 
£50 for the chairman) and а share in the profite. office, 
$8, Victoria Street, Westminster. 


Mather & Platt, Limited (60,387).—Thbis company 
was registered on January 21st, with a capital of £775,000 in £10 
shares (of which 37,500 are 5 per cent. cumulative preference), to 
acquire and take over as going concerns the businesses of Matber and 
Platt, Limited (incorporated in 1892) and Dowson, Taylor & Oo., 
Limited, to enter into agreements (1) with William Mather and (3) 
with Dowson, Taylor & Oo., Limited, and to carry on the business of 
mechanical], electrical, hydraulic, and general engineers, machinists, 
tool makers, boiler makers, steel, iron, and brass founders, metal 
workers, millwrights, electricians, iron and steel converters, smiths, 
metallurgists, &c. The first subscribers (each with one share) are:— 
William Mather, Salford Iron Works, chester, engineer: John 
Platt, Salford Iron Works, Manchester, engineer; Edward Hopkin- 
son, Salford Iron Works, Manchester, engineer ; John Taylor, B'ack- 
friars Bridge, Manchester, engineer; John Wormald, 14, Victoria 
Street, Westminster, engineer; Oolin Mather, Salford Iron Works, 
Manchester, engineer; and John J. Holden, 73, Albert Road, South- 
port, cotton spinner. The first directors (to number not less than 

ve nor more than 11) are William Mather (chairman), John Piatt, 
Edward H John Taylor, Oolin her, John Milligan, 
Hardman A. Barle, John Wormald, J. J. Holden, W. Ernest Mather, 
and Alfred Willett: qualification, 100 shares; remuneration, £1,500 
annum, divided between them. Registered office, Salford Iron 
Works, Salford, Manchester. 


OFFICIAL RETURNS ОР ELECTRICAL 
COMPANIES. | 


Automatic Telephone Company, Limited (53,157).— 
This company’s annual return was filed on January 16th, when 
314.326 shares were taken up out of a capital of £100,000 in бе. 
sbares, 270,296 are considered as psid, and 4s. per sbare has been 
called оп 17,620, and 1s. per share on 26,410; £5,215 8s. has been 
paid, and £302 2s. is in arrears. 


Hawpsiead Electric Supply Company, Limited 
(58,293).—Tbis company’s statutory return was filed on Janu 

13th. Toe capital is £200,000 in £5 shares (20,000 preference}, 
12,589 shares have been taken up, 45 per share bas been called, 
and £58,647 12e. 4d. has been received, leaving £4,297 7s. 8d. unpaid. 


Smithfield Markets Electric Supply Compan 
Limited (53,354)— This company's annual return was filed 
January 12th, when 12,000 shares were taken up out of a capital of 
£100,000 in £5 shares, and paid for in full. 
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CITY NOTES. 


The Direet United States Cable Company, Litnited. 


Tun directors’ report for the six months ended December 31st, 1898, 
to be presented at the meeting to be held at Winchester House, on 
Tuesday, January 31st, 1899, at 2 o'clock p.m., says that the half- 
year’s revenue, after deducting out-paymente, amounted to £54,366 
4s. 10d. as compared with 250,098 2s. 8d. for the corresponding 
period of 1897, showing a difference of £4,268 2s. 2d. in favour of the 
half-year under review. The working and other expenses for the 
same period, including income-tax, amounted to £21,620 193. 11d. 
leaving а balance of £32,745 4s. 11d. as the net profit, 
making with 43.388 11s. 91. brought forward from the 

vious half-year a tot. l of £30,133 16е. 8d. For the corresponding 
period of 1897, the working expenses and other payments amounted 
to £19,722 135. 101. Interim dividends of 3e. per share for the 
quarter ended Ssptember 30th, 1898 (paid October 24tb, 1898), and 
of 3s. per share for the quarter ended December 31st, 1898 (payable 
January 31st, 1899), together amounting to £18,213, have been 
and after setting aside £12,000 to the reserve fand account, 
the balance of £5,920 16s. 8d. on the revenue account has been 
carried forward. No repairs of the cables have been nece dur- 


ing the half-year. The reserve fund account has been debited with 
£1,518 0s. 2d., being the balance of the Ballinskelligs Buildings and 


T Beach land accounts now written off, and after being credited 
th interest, realised profit and sum trarsferred from revenue 
account, the balance of the reserve fand, taking the investments at 
cost price, now amcunts to £368,534 1e. 7d, - 


‚ 1898, to be submitted to the half-yearly ord 


City and South London Railway Company. 


Tux report of the directors for the half-year December 3186, 

inary general meeting of 
the company, to be held at Winchester House, Old Broad Street, in 
the City of London, on Tuesday, January 31st, 1899, at 12 o'clock 
noon, states that tbe receipts from all sources for the past half-year 
have amounted to £97,588 9з. 4d., and the cost of working has been 
£15,498 5s. 7d, leaving a profit of £12,090 3s. 91. Inclusive of the 
balance brought forward from June 30th last, tne net revenue account 
shows an aggregate total of £13,171 0s. 8d. After making provision 
for the debenture stock interest, a balance remains available for 
dividend of £10,190 12s. 9d. О 16 of this sam the directors recom- 
mend that the full dividend of 5 cent. per annum be paid on the 
preference sbares, and that a dividend at the rate of 2 per cent. per 
annum be paid an tlie consolidated ordinary stock, leaving & balance 
of £1,419 121. 6d. to be carried forward to the next account. The 
following table shows the number of passengers, exclusive of season 
ticket holders, carried since the opening of the railway in each half- 
year:— 


Number of 
passengers (exclu- 
sive of season 
ticket holders). 


Receipts 
(Including 
season tickets). 


Half-ycar ended 


— 


s. d, 
December 31st, 1390 (11 days)... 165,000 1568 3 9 
June 30th, 1891 ids du 2,412,343 19403 6 9 
December 31st, 189111. 2,749,055 . 19798 16 6 
June 30th, 1892 e | 8.813161 | 20931 4 2 
Deoember 31st, 1892 ... s 3,117,602 ' 39900217 5 
June 30th, 1893 с кө» 3144666 48,458 6 9 
December 8310, 1893 ... е 3,093,351. 22,067 14 10 
June 30th, 1894 өз ive 39,383,154 23,564 10 6 
December 31st, 1894  ... Ws 3,275,649 23,540 12 4 
June 30th, 1895 ux rm 3,113,199 23.711 5 8 
December 31st, 1895  ... ivi 3,172,438 23,780 3 7 
June 30th, 1896 T" РАА 3,192,672 24,021 18 0 
December 31st, 1898. ii 3,368,480 25,456 6 9 
June 30th, 1897... T “ee 3,437,810 26403 3 6. 
. December 31st, 1807  ... w 3,337,881 25,472 12 10 
June 30th, 1898... Sis 3.478 977 26,356 16 4 
D.cember 31st, 1898 ies 3,462,814 26,319 14 10 
Total since the opening of the line 50,720,223 976,857 9 6 


-——-— 


Taking into consideration the abnormally tine weather during the 
summer and autumn months, and the extreme mildness of 
the latter part of the half-year, the directors feel justified 
in congratulating the proprietors on the inorease in the 
ёго о over the corresponding period last year, both in 
the number of passengers carried and in the amount of receipts. 
The progress with the Moorgate Street extension has been uninter- 
rupted ; both tunnels are completed from the junction with the pre- 
sent line at the Borough to Moorgate Street Station and the three 
underground stations are almost finished. The shafts are ready for 
the liftə, the erection of which has already been commenced. The 
laying of the permanent way is also well aavanced, and the subway 
communication between the Lombard Street Station of this compan 
and the Bank Station of the Oentral London has been constructed, 
The station buildings on the surface at Moorgate Street, Lombard 
Street, and London Bridge will ba commenced forthwith. The works 
of the extension from Stockwell to Olapham Oommon are wing 
very satisfactorily, and it is anticipated that the line be com- 
pleted ready for traffic early in the autumn of this year. Tbe erection 
of the now boiler and engine house at the depót at Stockwell is pro- 
ceeding rapidly, and will be ready forthe erection of the engines in 
March. The three locomotives referred toin the last report have been 
delivered, and, as their wo: king has given satisfaction, tenders for the 
full number required are now being invited. The 30 additional 
coaches required are now in course of delivery. The works of the 
extension through the heart of the ri having now been completed, 
it is necessary, in order to utilise fully thie valuable portion of the 
line, that the remainder of the autho:ised undertaking, carrying the 
line to the Angel at Islington and thus bringing in the traffic from 
the North as well as from the Boutb, should at once be proceeded 
wich, and steps have already been taken to secure the site of one of 
the three stations along the route. It is proposed to let the contract 
for the works as soon as favourable arrangements can be made. It is 
anticipated that this portion of the railway will be conatracted 
at a very moderate cost, and can be worked economically 
with power supplied from the generating station at Stockwell. 
Negotiations are in progress with the London, Brighton and South 
Ooast Railway Company for the construction of the : ubway authorised 
dy the Act of 1893 connecting thie company’s new station at Denman 
Btreet with the London Bridge Station of the Brighton Company. In 
order to further faciliatate and economise the working of the Cit 
and Brixton Riilway, which, when completed, is to be leased to 
company under the agreement sanctioned by th prietors in 
February last, it has been arranged that, in lieu of provining & separate 
depó: for the Brixton company, a short tunnel should be made con- 
пєсїр that company's line with this company's depót at Stockwell. 
A Bill has been introduced into Parliament with this object; and, as 
some modification of the agreement will be necessary, a special 
meeting of the company will be held as soon as the new agreement is 
finally settled, that 16 may be submitted to the proprietors for their 
approval Pendiog these arrangements the construction of the City 
and Brixton railway has not yet been proceeded with, 
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Eastern Telegraph Company, Limited. 


Тнв balf-yearly meeting of the shareholders of this compeny was 
held on Thursday last week at Winchester House, Old Broad Street, 


"Mae чы! eddale in the chair. 
The , in moving the adoption of the report, said 


the gross revenue for the balf-year under review bad amounted 
to £441,011, an iocrease of £284 over the corresponding period 
of 1897. They would probably remember that in the September 
half of 1897 they derived extra traffic from Orete owing to 
the disturbed condition of the island, but the traffic there 
bad since resumed its normal condition. The ordinary expenses 
for the balf-vear had amounted to £121,376, or an increase 
of £12,133. That increase comprised several items of an excep- 
tional character, which did not appear in the corresponding 
period, and which would not recur. The duty on the new 
capital which was issued with the sanction of the shareholders, 
cost £2,000; and expenses in connection with the conversion of 
shares and tbe issue of new stock came to £662. Then there was an 
item under the head of negotiations with foreign Governments 
amounting to £3,942, which appeared for the first time. That item 
related to expenses which hed been incurred in connection with the 
businesses which tbey had in hand, and the nature of which would 
be intimated to tbe sbareholders when the negotiations bad come to 
a conclusion. Then there was a gift of £26 to the West Indies 
Relief Fur d, which gave a total of 26 630 of what might be described 
as extraordinary expenses. The increase therefore in the ordinary 
expenses might be put at £5,503. The nature of that increase was 
fully explained at the last meeting, and was due to the introduction 
of an automatic system. of signalling, necessitating additions to the 
staff, and also to the cost of improved electrical appliances, together 
with the various expenses incidental to an increased number of 
employés. If they compared the present. figures with those sub- 
mitted at the last m æ ting. it would be seen (аё if they deducted 
the exceptional expenses the increase was comparatively small He 
must, however, remind them that their expenses bad а tender ey to 
increase in a greater ratio than the revenue. They must always bear 
in mind that a company such as theirs existed for the benefit of the 
public as well as for that of the shareholders, and therefore they had 
spent. and would continue to spend, large sume of money in improving 
tbe cfficiency of the service, in increasing the number of their cables, 
and by the introduction cf the most modern plant and electrical 
Appliances and by dealing liberally with their staff. Again, they bad from 
time to time made extensive and might still make further reductions 
in tbeir charges. All that entailed considerable expense, while the 
lowering of the rates, though generally followed by a greater volume 
of traffic, did not always ensure an increase in the revenue, in fact, 
not infrequently tbe contrary was the case. It was only, therefore, 
by tke exercise of strict and jadicicus economy, consistent with 
efficiency, that tbeir working expenses could be kept within proper 
limits. The general expenses in London during the balf-year under 
Jeview bad amounted to £12,875, or a decrease of £49, while the 
working expenses at stations showed an increase of £2,328. 
There was also an increase urder the head of electrical 
instiuments, statiorery, printing, &c., but a decrease under 
several c ther headiogs. The ‹ xpenres attending repairs and renewal 
of cables were £41,716, or an increase of £10,079; and there was an 
increase cf £2,571 in the actual cost of ships’ expenses. The amounts 
received from Governments and otber companies for re was 
£7,172 less. The net result of the half-year was that they had to 
carry £5,000 less to the general reserve fund, £15,000 less to the minor 
reserves, and £6,500 less forward to the next account. Notwith- 
standing these reductions, he thought, after the explanations he bad 
given, they would consider the result of the half-year’s working 
highly satisfactory. He was glad to be able to add tbat the 
receipts, as far as they had gone this current halt-year, had been 
fully maintained. Sirce the report was issued, he was glad to say 
that the new oable between Porthcurnow and Malta and Alexandria 
wss nearly completed, and when that was done, telegraphic com- 
шы еш Great Britain and Egypt and the Far East would 
y imp . 
. J. Dunisom PENDER seconded the motion, and the report was 


New Issues. 


MarHEB & Pratt, LrwITED, has been formed to acquire and unite 
tbe businesses carried on by the private companies of Mather and 
Platt, Limited, Salford Iron Works, Manchester, and Messrs. Dowson, 
Taylor & Co., of Manchester, fire engineers, who are the sole manu- 
facturers of the “Grinnell” sprinkler for the automatic extinction 
of fires. It ie hardly necessary to emphasise the important position 
occupied by Messrs. Mather & Platt in the engineering world; in 
electrical work the company has achieved considerable distinction, and 
ought to secure a considerable share of future contracts for lighting and 
power plant. The capital is £775,000, divided into 37,500 5 per cent. 
cumulative preference shares of £10 each (to be issued at a premium of 
10s. per share), E875, COO; 40,0C0 ordinary shares of £10 each, £400,000. 

The prospectus states that the preference shares are entitled to a 
cumulative preference dividend of £5 per cent. per annum, and upon 
а distribation of assets, to bave the capital paid up thereon, with а 
pora of 10s. per share, repaid in priority to the ordinary sbares, 

t are not entitled to icipate in further surplus assets. 

The premium upon the present issue is to constitute a nucleus of a 
reserve fund, available for the purposes of the company. 

5,000 preference shares are reserved for issue as and when required 
for future extensions of the business. 

37,500 of the ordinary shares, and 10,800 of the preference shares 
(the latter being approximately one-third; of the preference sbares 
now iseued) are to be issued as fully paid in part consideration for 
gale of the above businesses, 


The remaining 2,500 ordinary shares are reserved for applications 


| from certain employés of the company. 


The balance, 21,700 5 per cent. cumulative preference shares, are 
now offered for subscription at £10 10s, payable as follows:—On 
application, £1 share; on allotment, £4 10s. per share (of which 
10s. is the iium): on March 25th, 1899, £5 per share—£10 10s. 

Dividends on the preference shares will be payable угу, оп 
September 1st and March 1st, and the first dividend will be peid 
September lst, 1899, and will be calculated from the dates of the 
instalments to June 301, 1899. | 

No promotion money has been or will be paid, and none of the 


hates have been underwritten. 


It is rumoured that the above shares were subscribed about six 


‘times over before the list opened. 


The General Water Power, Limited, has been inviting sub- 
scriptions for shares of the Giffre Electro-Chemical and Power 
Company, Limited. The authorised capital is £140,000 in 
£1 shares, and the present issue to the public is 110,000 shares. 


The company has been formed to purchase all the shares of a French 


company, the S:cié!é Electro-Chemique du Giffre, carrying on 
business in Haute Savoie, France. The directors of the new company 
are Messrs. E. E. Sawyer, M. I C. E., W. Н. Grenfell, and John 
Paddon. The recretary (pro. tem.) is Mr. J. Aug. Marrot, 11, 
Cornhill, E.C. The list closed yesterday for town and to-day for 
the country. 


Anglo-American Telegraph Company, Limited.— 
The directors have resolved, after placing the sum of £12,000 to the 
credit of the renewed fund for the half-year, to recommend at the 
next ordinary general meeting on February.3rd the declaration of the 
following dividends:—1. A balance dividend of £1 4s. per cent. upon 
the ordinary consolidated stock for the year ending December 3186, 
1898. 2. A balance dividend of £1 10s. per cent. upon the preferred 
Stock for the year ending December 31st, 1898. 3. A first and final 
dividend of 18s. per cent. upon the deferred stock for the year ending 
December 31st, 1898, all payable on February 4th next, less income- 
t: x, to the stcckholders registered on the books of the company ор 
January 16th. After paying the foregoing dividends there will be a 
balance of about £580 to be carried forward to the next account. The 
above dividende together with those already paid will amount to 
£3 98. per cent. on the o:dinary consolidated stock, £6 per cent. on 
the preferred stock, and 18s. per cent. on the deferred stock for the 
year 1898. The register of transfers will be closed from January 20th 
to February 3rd, both days inclusive. 


The Liverpool Overhead Railway Company, Limited. 
—The accounts just issued for the last half-year show an available 
balance of £16,586, out of which the directors propose to pay a divi- 
dend at the rate of 5 per cent. upon the preference shares, and 4 per 
cent. upon the ordinary shares, leaving a balance of £4,586 to be 
carried forward. The distribution of the ordinary shares this time 
last year was only at the rate of 3j per cent. per annum. 


St. James's and Pall Mall Electric Light Company, 
Limited.—Tbe directors recommend a dividend for the baif-year 
ending December 31st of 7s. 6d.. together with a bonus of 2s. per 
share on the ordinary sbares, making, with the interim, a dividend 
of 121 per cent. and a bonus of 2 per cent. for the year 1898, 


Waterloo and City Railway Company.—The directors 
have resolved to recommend a dividend on tbe ordinary stock at the 
rate of 3 per cent. per annum for the fall half-year ended December 
91st last. 


National Telephone Company.—The directors have 


declared a dividend of 6 per cent. on ordinary shares, added £50,000 
to reserve, and carried £8,000 forward. 


TRAFFIO REOEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 

"ud January 21st, 1809, were £129 178. 2d.; aggregate to date, 
4 . 9d. 

The Bristol Tramways and Carriage Company, Limited.—The receipts for the 

week ending January 20th, 1899, were £2,578 lls, 8d.; corresponding 
1898, £2,350 10s. 11d.; increase, £198 Os. 9d. 

The City and South London Railway Company.—The receipts for the week end- 
ing January 22nd, 1809, were £1,188; week ending сонат 23rd, 1898, 
81.075; increase, £58; total receipts for half-year, 1299, £4,419; corre- 
sponding period, 1898, £4,384; increase, £85. Miles open, 8}. 

The Dover Corporation Electric Tramways.—The receipts for the week 
ending January 21st. 1809, were £148 ба. 9d.: week ending January 
22nd, 1898, £107 17s. 6d.; increase, £40 8s. 31. Total receipts to date, 1899, 
£451 18s. 11d. ; corresponding reriod, 1898, £338 12s.8d.; increase, £121 1s. 3d. 
Miles of track open week ending January 21st, 1899, 8; week ending 
January 22nd, 1898, 8. Car miles run week ending January 21st, 1899, 
4172; week ending January 22nd, 1898, 2,793. Number of cars week 
ending January 21st, 1899, 11; week ending January 22nd, 1898, 7. 

The Dublia United Пашке COD Dany Ге receipts for the week ending 
Friday, January 20th, 1899, were as follows:—D. U. T „ horse cars, 
£2,076 28.; ditto, electric cars, £582 18s. ed.; D. S. D. Co., electric cars, 
£634 8s. 3d.; total, £3,298 as. 114; corresponding week last year—D. U. T. 
Co., horse cars, £2677 12s. 10d.; ditto, electric cars, £122 5s. 4d.; 
D. в. D. Co., electric cars, £455 17s.; total, 43.255 158. 2d.; increase, 
£37 8s. 9d; aggregate to date, £9,185 5s. 4d.; ditto lust year, £9,348 17s. 1d. ; 
decrease to date, £163 lls. 9d. Worked:—The mileage open is 16 miles 
electrically, 28 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
January, 22nd, 1899, amounted to £1,326: corresponding week last year, 
£1,854 ; decrease, £28, 

The South Staffordshire Tramways Company.—The receipts for week ending 
January 20th, 1899, were £679 ls. 2d.; aggregate receipts for three weeks, 
£1,765 178. 4d.; week ending January 21st, 1898, £684 28. 6d.; aggregate 
receipts for three weeks, £1,785 3s, 9d, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Mss FN | "n done 
Present or Dividends for osing osing uring 
Issue. NAME. Share the last three years. | nni | 3 saes poc. 
1899. 
| 1896. 1897. 1898. | Highest. Lowest 
124, 400 African Direct Telegraph, 4 % Debs. 1 | qum —104  |100 —104 nc b ad 

25,000 | Amazon Telegraph, shares  ... Р 10 | 3 — 4 | 3 — 4 eri | А 
125,000 Do. do. 5 % Debs. Red. .. | 100 *. | 91 — 94 87 — 92 * Ф 
905, 5601 Anglo-American Telegraph ... ... ; Stock £2 18s| 8 % |£3 9s 67 — 69 67 — 69 an... 

8,047,2201 Do. do. 6 95 Pref. Stock £5 68 6 6 % 1184—1194 1194—1204 | 1204 | 119} 
8,047,2201 Do. do. Deferred... i R еа % 164— 17 | 164— 17 17 | 168 
130,000 | Brazilian Submarine Telegraph — ...  ..  ..  ..| 10 | 7957 95 | ... |161— 152 | 159— 16} 164 158 
75,0007 Do. do. 5 % Debs. 2nd seas 1908 «.<|.100 |] 2: sia 110 —114 110 —114 E N 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. " 5 4 4 81 21— 8} * Ө 
10, 000, 0008 Commercial Cable - 8100 8 8 180 —190 180 —190 in "T 
1,332,5231 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock] ... T 108 —105 104 —106 1044 | 1044 
224,850 | Consolidated йн Construction and EQUI 10/- | 2 .. th E his ‘is 

16,000 | Cuba а, T s] 201 9 7 94— 104 94— 104 9$ 

6,000 Do. 0 96 Pref. ... 10 10 10 17 — 18 17 — 18 TOME 
12,931 | Direct Spanish Feed ao ix е 5 4 4 4 — 5 4 — 5 ө. 

6,000 Do. do. d Cum. Pref. M" 5 10 10 10 — 11 10 — 11 ae 
30,0001 ро. до. Debs., Nos. 1 to 6,000 ..| 50 | 4 44 104 —107% 104 —107% 9 i 
60,7101 Direct United States Cable M sel 24 vae 11g— 12} | 12 — 124 12% 124 

120,000 | Direct West India Cable, 44 95 Reg. Deb. 100 T 102 —105 102 —105 т} 
4,000,000 | Eastern Telegraph, Ord. Stock . d) Stock ... Y 174 —179 xd 174 —179 178 | 1764 
1,295,000 Do. 34%, Pref. Stock i 100 | .. а; 103 —106 ха103 —106 1006: | 103 

600,000 Do. Prov. Certs., all paid. A - T 103 —106 поз —106 

89,900 Do. : Debs., repayable August, 1899... | 100 | 5 5 101 —104 101 —104 
1,432, 268“ Do. Mort. Deb. Stock Red. ... Stock 4 4 124 —128 125 —129 127 126 
(250, 000 чаң 126 J (4 Australi, and China Telegraph 10 |7 7 174— 18 xd| 174— 18 172 | 178 

o 3 us. Gov. Sub.) Deb., 1900, red. ann. сы - 
16,2001 { аре. reg. 1— 1,049, 8,978 4,826. J| 109 | 9 % 5 % 99 —103 | 99 —103 
64,4001 Do. do. Bearer, A 050—3, 976, 4, 327—6, 400 | 100 | 6 @ 5 @ 100 —103 100 —103 is 
820,0001 " Do. 4 % Deb. Stock ... ... |Stock| 4 1 125 —129 126 —130 129 
astern and South African Tolegray bh, 5 b Mort Deb., 

85,1001 1900 red. ann. drg, Heg. Nos. 1to 2,343 100 6 20 | = 99 —103 99 —103 | 1004 

46, 5001 Do. E do. to „ 2,844 {о 5, 100 | 5 - 100 —103 100 —103 M 

800,000} Do. 4 % Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 eds 104 —107 104 —107 TT 

200,0001 Do. 4% Reg. Mt. Debs. Vadis Bub. * 1—8, 000 25 4 s 104 —10795 104 —107% |... an 

180,227 | Globe Telegraph and Trust 10 | 44 44 121— 123 | 124— 13 13 128 

180,042 Do. do. 6 J Pref. 10 | 6 6 16@— 17} | 163—174 | 163 

150,000 | Great Northern Telegraph, of Copenhagen... 10 10 10 281— 284— 294 di Hd 

150,0001 Do. do. do. do. 5 Debs. .. | 100 5 5 101 —104 101 —104 1014 - 

97,800 Halifax & Bermuda Cable, 44%, lst. Mt. Dbs., wn. 1-1, 200, rd. 100 — "e 100 —103 99 —102 99 T$ 

17,000 | Indo-European Telegraph .. - 25 10 10 57 — 60 | 57 — 60 69 58 

100,0001| London Platino-Brazilian Telegraph, 6 % Debs. 100 | 6 6 109 —112 109 —112 ies iss 

484,597 | National Telephone, 1 to 484,507 s - T 5 53 6 51— 6 51— 6 5180 518 

15, 000 Do. 6 Cum. Ist Pref. 10 | 6 6 14 — 16 14 — 16 153 ; 

15,000 Do. 6 95 Cum. 2nd Pref. ... 10 | 6 6 13 — 15 13 — 15 ne E 

250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 54— 5i 5i 57 511 
1,829,4711 Do. Deb. Stock Red. à Stock 34 34 99 —102 99 —102 1004 ; 

171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|5 5 i §— B ; 

100, 000 Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 104 —107 |104 —107 ase ees 

11,839 | Reuter's ... i" "^ 8 5 5 — 7 64— 7 - T 

3,381 | Submarine Cables Trust .. ш  . aes Deb ... |... 134 —139  |136 —141 Fn es: 

58,000 | United River Plate Telephone - саа сай 5 5 6 47— 5 4t— 51 a ss 
151,7331 Го. до. 5% Debs. Stock) ... гая 103 —106 103 —106 1034 ; 
200, 000“ West African Telegraph, 5 95 Debs. . 100 5 5 $ 100 —103 100 —103 T 72 

30,008 | West Coast of America, Nos. 1—30, 000 and. 53, 001—653, 008 vá di 1— 1 4— 1 nee єз 
150,000 Do. do. 4% Debs., 1—1,500 gua. by Braz. Sub. Tel. | 100 102 —105  |102 —105 coe gus 

64,269 | Western апа Brazilian Telegraph sat nl 3519 81 121— 1 121— 12$ кә - 

83,129 Do. do. do. Pref. "Ord. . kv 74| 6 5 8 — 8 — 4 TA ор 

88,129 Do. do. do. X Ord. eee 4 ni E 4 — 4 — TT eee 
889,521 Do. do. do. 4 Ф Deb. Stock Red. eee 8 eee eee 105 —108 105 —108 eee | eee 

88,321 West India and Panama Telegraph ... .. ee METUIT! i 12— 2 1g— 1j ld 12 

84,568 Ро. do. do. 6 % Cum. 1st Pref. ... 10 6 0 101— 10% | 104— 103 10% ... 

4,669 Do. do. do. 6 % Cum. 2nd Pref. ... 10 6 6 9 — 10 9 — 10 i. 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 5 5 104 —107 [104—107 ENT 

158,100i| Western Union of U.S. Telegraph, 6 95 Ster. Bonds 100 | 6 6 98 —103 98 —108 97 | ee 


peed Charing Cross ^N Strand Electricity Supply 6925725, | .. 1115—12 |11 — 12 111 11$ 

20,000 | Do. do. do. 4j % Cum. Pref. | s 5 J C wn | T 6 — 64 в— 0k | is zi 
84,000 горение Electricity Supply, Ord., 5 | 6 525 84— 81— 9% | 91 
60,000 Do. do. 9 Deb. Stock Red... Stock Чї 4 =. шен [nsns . 
50,000 City of London Blectrio Li ghtirg rd. 40,001—90,000 ... | 10 7 10 22 — 24 234— 2 | 244 29? 
10,000 | Do. Ord. Nos. 90,001 to 100,000 >... el) ЖЕЕ м | 21 —23 22 — up m 
40,000 | Do. : Cum. Pref., 1 to 40,000 . КЛ: 1 1 154— 163 I 
400,000 , Do. Deb. Stock, "Scrip. (iss. at £115) ‘all paid CE (6 125 —180 |125 —130 1271 
80,000 County of Lond & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | mi nil 121— 124— 133 13838 
10,000 Do. do. do. Nos. 30,001 to 40,000 „ | P . 12 — 18 12— 18 | .. е 
20,000 Do. до. do. 69% Pref., 40,001—60,000 | 10 | 6 * 6 | . | 144— 16h | 144— 1563 | 14j |o 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. 3E «| o— 5— 5 | öğ! 5 
15,661 House-to-House Electric Light Supply, Ord., 101 to 15 761 ET a ie | s. | 8-10 | 0 — 0 iX ES 
12,000 Do. 7 96 Cum. Pref. . ч 7 * 7 з 94— 104 104 Tu ae" 
110,000 , London Electric Supply РЕТИ Limited, Ord. T 8 TA ds 8 — 3} 33— 4 38 3% 
48,050 Do. do. 6 % Pref. e] ace | Ch CF | CL 7 66 64 
100,000 Do. d. do. 4% Ist Mt. Db. Stock Rd. Stn 7 e. | 102 —104 [102 —104 | 1084] s 
62,500 Metropolitan Electric Supply, 101 to 62,500 We ^ and WEBS uu | Шор 119—320 | 191 | 188 
22,500 ps Nos. 62,501 to 85,000, £4 paid xd PT oes | da „ | 1-126 |12— 18 |... af 
220,0001 4% First Mortgage Debenture ва s.. 14% 4 115 —119 |118 —121 118% | 118} 

6,452 Notting ‘Hill Electrió ighting " 10 4% | 6 1 {ЗЇ 18 uh 

81,980 St. James's and Pall Mall Electric Light, Ord. .. 5 10496 144 T 17 — 18 17 — 18 17% 17А 
20,000 | Do. do. 7 J Pref., 20,081 to 40,080 6 7% 7 Bin 9 — 10 2: 

65,000 South London Electricity Supply, Ord., £3 paid A WERE a 83 | 3— 81 | зА) 3 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 .. 519% 12 € | 16 — 17 | 154— 16} | 1 15 
* Bubject to Founder's Bhares. t Quotations on Liverpool Stock Exch 
t Unless otherwise stated all shares are fully paid. | Dividends aid in deferred share warrants, profits being used as capital, 

marked § are for a year consisting of o latter pa of one one year and the first part of the ne 
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SHARE LIST OF ELECTRICAL COMPANIES— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present or _ Dividends! Closing С] percepi 
NAME. pr өре uotation otation ng v 
Issue. е the last three years. an. 18th, an. 2th. Jan айе o 
| 1896. | 1897. | 1898. Highest.| Lowest. 
60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000 ... св m l| .. aa M 31— 38 81— 38 dee 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. as ... [Stock] ... E .. | 94 —100 94 —100 985 95 
80,000 m ui s C 10 | ... ag .. | 17 — 18 | 174— 18h | 183) 173 
о. o. 6 um. 80, 001 —40, 000 
10, 000 (issued at 22 10s. prem. alpa.) . 10 13 — 133 | 134— 14 1313 133 
100,000 Do. do. 5 95 Perpetual Debenture Stock ... Stock T" . . 119 —121 119 —121 1208 | 1204 
90,000 | Brush Eleol. Enging., Ord., 1 to 90,000  ... 8, nil nil ЗРЯ 11— 2 li— 24 16| ... 
90,000 ро. до. Non-cum. 6 Pref., 1 to 90,000 2| ni 4% w 25— 28 24— Е € 
125,000} Do. do. 4 4 7 Perp. Deb. Stock ... |Stock| ... те vee |111 —116 111 —115 113 | 1124 
50,000 Do. do. 2nd Deb. Stock Rede.. Stock visis ... 101 —104 101 —104 - vet 
20,000 | Callender’s Cable Шеш Shares, Nos. 1—20,000 5 |... Ni - 94— 103 94— 103 104 | ... 
90,000 Do. do 44 9 let Mort. Deb. Stock Red. Stock| |. Pn ... 110 —113 110 —113 bes ЕА 
35,250 | Central London Railway, Ord. Shares is Е „ 00 vs 25s 92— 10} 9$— 10} 10 9j 
178,308 Do. do. do. £8 paid 9| 1| .. |... |... 71— 81 | "j— 8i "Üüi 7А 
61,088 Do. do. Pref. half-shares £3 paid sav. |^" unes: И 895 ius 3— 4 34—- 4 sea] "cna 
71,447 Do. do. Def. do. £5 paid "NP "e - МЄ 4 — 4 — 4 44 
630,0001 | City and South London Railway... .. Stock 1 Y 14%] 24% 68 — 70 69 — 71 70 69 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 ‚500 £4 pd. 10| ... » bo 81— 4 31— 4 - m 
82,008 a a & Co., i : to 82, 2 б» т 8| .. ‘ite ate 21— 2ўха| 21— 3 eus А 
о. 5% 1st Mort. Reg. Debs., 1 to 748 o 
82,850 £100, and 901 to 1,070 of £50 Red. eee T T eee 91 — 96 94 =. 99 961 952 
99,201 | Edison & Swan Utd. El. Lgt., ** A" ghares, £8 pd.1to99,261 5 5 6 3 21— 3 3 ss á 
17,189 Do. do. do. „A“ Shares, 01017, 189 5 ae 6 2 ; 4— b 4— 5 922 - 
194,023 Do. do. do. 4 95 Deb. Stock Red. | 100 "E . | 97 — 99 97 — 99 983 | 98 
112,100 | Electric Construction, 1 to 112,100 ... н 2| 6 6 во 21— 24 21— 2 24 28 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000 T 2| 7 $ 7 $ 7% 8— 84 3— 8} ed ü 
140,300 Do. do. 4% Perp. lst Mort. Deb. Stock ... |Btock| ... га .. |108 —106 xd103 —106 105 aes 
91,196 | Elmore’a Patent Sopper Depositing, 1 to 70,000 ... 2j eas T ў +— d i-— ў ves eve 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2. iu 999 an 4— i— к va 
9,6001 | Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,600 | 10 7 7 .. | 10 — 12 10 — 12 " iss 
12,600 Her oy (W. "do Telegraph Works, Ord. ... ve . | 10 10 12 *. | 234— 24] 24 — 25 244 
8,000 do. 7% Pref. .. 10| 7 7 is 18 — 19 181— 194 19 TN 
50,000 Do. do. 4j Mort. Deb. Stock... Stock 44 4 110 —115 110 —116 T 
50,000 | India-Rubber, Guita-Peroha and теоре h Works ..| 10 [10 10 . |214— 224 22 — 23 222 | 221 
n i Do. TER Boy ion Ра Ist Mort. Debs. | 100 | ... iss . . |102 —106 |102 =, 25 э 
i verpool Over тау, is Vas ..| 10 34% 10 — 104 103 — 10 ine - 
10,000 Do. do. Pref., 210 paid "T ..| 10 "d 55 d 144— 154 1 154 is - 
87,850 Telegraph Construction and Maintenance 12 | 15 15 .. 37 — 41 87 — 41 40 39 
150, 000 Do. do. do. 5 Y Bonds, red. 1809 100 5 5 s тА ise i Р 
18,400 Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000  ... 5| us $5 "is 83— 94 81— 9 wee eos 
18,400 Do. 5% Cm. Prf. Nos. 6,601 to 20,000 5j .. yes is 51— 6 51— 6 - 
540,0001 Waterloo and City Railway, Ord. Stock  ... 100 85 . . 1108 —111 108 —111 


t Quotations on M aem Btock Cy gen o t Unless otherwise stated all shares are fully paid. 
Dividends marked § аге for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


ham Electric Supply, Ordinary £5 11001 103. National Electrio Free Wiring, 10s. paid, 8s. to 10s. 
Britich uminium, Orr ERTIY 10—12; 7% und 11—12. Smithfield Market Electric, 4—48. 
House-to-House, 44% Debentures of £100, 105—108. T. Parker, £10 (fully paid), 16}. 


Kensington and Knightsbridge Electrio Ligh ; Shares 
£5 (fully paid) 181—14; Ist Froferesne Oomulative 8%, 25 
(шу paid), | 74—8. Debentures, 107—110%. Dividend, 1807 

on Ordinary Shares 1095. 


* From Birmingham Share List. Bank rate of discount 34 per cent. (January 19th, 1899). 
. MARKET QUOTATIONS, Wednesday, J anuary 251 25th. 
CHEMICALS, &o. | This week. Last week. [Increase or METALS, &o. This week. | Last week. | 10гевве от 
a Acid, Hyäroohlorio ++ «+ per ot. 6j- | 5/- $a : Aluminium Wire, in ton lots.. per ton £294 | £204 
a „ Nitric 2 865 .. per owt.) 22/- | 99/- | HA Bheet, in ton lots. . per ton £191 | £191 ee 
a „ Oxalic. - S per owt. 89/- | 82/. ** ч Brass (rolled metal 2" to 12") basis per Ib. | 734. 4d. id. inc. 
a i Sulphuric *- By .. per cwt. 5/6 | 5/6 Es : » Tube(brazed) .. .. per Ib. оа, 15 jd. inc. 
a Ammoniac, Bal .. S рег cwt. 87/- | 87/- * „ Wire, basis ве per lb. 8d, 73d „з inc. 
a Ammonia, Muriate (grey) +» per ton | £19 | £19 f Ebonite Rod ue * +» per lb. 8/- 8j- 
„ (white) .. perton | £26 £26 8 7 Sheet ee «+ per lb, 5/- 5/- 
а Bleaching powder per ton £5 15 £5 15 " 9 Copper Bars +» per ton £Ti £78 £4 inc. 
a Bisulphide of Carbon .. per ton | £15 £15 * g » Wire (basis price) .. per Ib. 94. d. 4d. inc. 
aBorax Т .. .. .. per ton £16 10 £16 10 y ? n Sheet Per ton £77 £78 Be ine. 
a Benzole 2 ZA T $6 .. per gal. 7/- | 7/- ^ g » Rod T .. per ton £77 £78 £4 inc. 
a pe 2. аз . per gal. | 5/6 | Б/6 at, п German Silver Wire e per lb. | 1/6 1/6 те 
er Sulphate. T +» per ton | 2110 | inc, j only 3 tons 
a а Copp Nitrate ка vem,” "ae per ton | 225 * h Gutta-percha, fine .. .. Per lb. | 6/- | 6½ obtainable 
а „ White Sugar se .. per ton £8010 | £8010 з h India-rubber, Para fine .. per Ib. 4/1 8/11 2d. inc. 
a „ Peroxide .. T .. per ton £2710 | £2710 * 1 Iron, Charcoal Sheets .. .. per ton £18 £18 e .. 
a Methylated Spirit per gal. | 9/9 | 2/9 i , Pig (Cleveland warrants) per ton 48/8 46/44 2/84 inc, 
а Y un Bolvent (90 0% at | | „ Forgings,accordingtosize рег ton From £11 | From Bll | ms •• 
O.) per gal. 5/6 5/6 Y + ,» Scrap, heavy per ton | 45/- | 45/- LT ET 
a Potash, Bichromate, in casks... per Ib. 83d, Bid, Y ( „ Wire galvanised No. 8.. per ton £815 | £815 2 ы 
a " Caustic (75/80 g^ „ рег ton £94 424 g Lead, English Ingot  .. .. рег ton £18 10 £18 15 5/- dec. 
es Bisulphate SA .. рег ton £85 £35 E" g x Sheet .. per ton £14 10 | £14 10 u.. 
a a Shellac $6 * S рег cwt. 65/- 65/- 25 1 Мїса (uncut slabs 8” long)  perlb.| 6/6 | ¿ac 6/6 Ee 
a Sulphate of Magnesia per ton £4 10 £4 10 2% m Manganin Wire No, 28.. .. per Ib. 8/- | 3 8/- d" à 
a Bulphur, Sublimed Flowers .. perton | #615 £6 15 55 g Mercury .. .. .. . per bottle £8 „=! £8 - 
а % p * .. per ton #515 £5 15 bá | o Platinum per 02, £816 j 2316 i 
a 1 Lum .. рег ton £5 5 £55 РА 1 Steel, Magnet, асс 'd'g to desc' "p n p. ton From £15 t to £40 div 
a Boda, Caustic (white 70 е) . рег ton £710 £7 10 d í Steel, net. in bars .. £58 | 258 2 
а „ Crystals... .. рег ton £8 £8 =» g Tin, block . 25 .. per ton £113 £102 10 ‚#10 10 inc. 
a „ Bichromate, casks per lb. | 8d. | 8d. e 9 „ foil .. ве per lb. 1/4 1/4 r 
| n „ wire Nos. 1 to 16. per Ib. 1/6 1/5 Id. inc. = 
| ј Yarns, Cotton, Single 101Ь, bundles pr lb, 62а. Bad. - : 
| | j „  Flax,6 or 8 lea.. per lb. 4d. | 4а, i B 
j " Hemp, 8 ply 10 ws. per Ib. | 824. 824. „ 
| j $2 » Russian, 10 Ibs. per lb. 44а, 44d. „e JAR 
| 7 Jute, 180 Ibs. rove .. per ton 412 £12 oo 4 
| ] * Manila, 24 thread . per ton £30 £30 .. 
| | k Zino, Sheet (Vielle Montagne bnd.) p.t.| 428 10 £98 : 10/- inc 
a Quotations supplied by Messrs. а. Воог & Co. 4 Quotations supplied by Messrs. Bolling & Lowe. 
b Т " The British Aluminium Co., Ltd j » » » " C. Yeo & Co. 
в » » н Mesars. Thos. Bolton & Sons. k Т " ” n Mo Ashby, Limited. 
d ,» ” » i n » M » Banders, W re & Co. 
; " н » Th India-R bbe G. P. m » н n IL nd T, Aides tt bbe ш, Ltd. 
n " " e ubber and Teleg. Works Co Ltd ^ ” » » » P. Ormiston B. 
( ” ” » Messrs. James & Shakspeare. T 9 » n ” n Johnson, Matthey & Oo., Ltd 
" n 1 " LO 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


“IwPROVEMENTS IN Maanetic BPAOB TELEGRAPHY.” 
Orwan Lopes, F.R.S., Member. 
1898), 


By Dr. 
(Paper read December 8th, 


(Concluded from page 105.) 


In these early trials the tzipod merely pressed against the mica 
disc of the transmitter; but the mica was now removed and a simple 
carbon plate substituted, меде which the vertex of the tripod 
attached to the coil pressed; but this was no improvement. Hitherto 
the coil was pressed up, resting on elastic pellets below, and was under 
considerable restraint; now, finally, the tripod was attached rigidly 
to the centre of the carbon plate of the Berliner transmitter, and the 
coil was allowed to hang freely in the magnetic air gap. This was 
much the best plan ; but for tuning, a spiral spring is still sometimes 
used to regulate the dominant pitch appropriate to the disc and coil 
as а vibrating system. 

The method of connecting the magnifler to the telephone listened 
to was usually as follows :— 


т is any telephone, diagrammatically indicated. 

x is the Berliner microphonic transmitter, with receiving coil 
hanging on tripod from its carbon plate. 

B is a battery of three storage cells, and г, is а self-induction coil, 
without iron, which carries most of the steady current which is 
necessary to the good action of a microphone, but diverts the jerks 
and fluctuations moetly through the telephone, which might without 
detriment be of high resistance. 

Sometimes a condenser, s, was inserted in its circuit, too, with 
кон of assisting through the telephone fluctuations of definite 
р 


А transformer could be used instead of the self-induction shunt, 
bat the advantage of a transformer is more felt on long lines, for a 
rely apparatus it serves too, but it wastes more power than the 
L shunt. 

The following arrangement was tried with the receiver at my house 
and the signals sent from the College, two miles away :— 

4 is the cable once round the garden, to the thick wind- 
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Fia. 8, 


The currents from its transmitter, M, are e wire 
vs ot керен magnifler, II, shunted by the low resistanoe self- 
L. 


m is the final telephone of the series, viz., an ordinary Western 
Electric loud speaker (2 ohms), in series with the transmitter, м» 
Under these circumstances the signals could be heard with the ear 
2 inches from the funnel of тп. А 
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But the hedgehog wasted a lot of power; itsvolume of iron being 
considerable, and the hysteresis and eddy losses at high frequency 
being very marked. 

An improved arrangement consisted in interposing a 20-microfzrad 
condenser (the largest then available). This was not enough to tune 
up the circuit, except where the thin wire circuit of the hedgehog 


was enclosed. Бо the following plan was and was a 
decided improvement :— 
M C is the ifying arrangement, as before. 


E H 2 the thick wire of the hedgehog, inserted merely as extra self- 
uction. 

8 is a condenser baving a capacity of 20 or 21, or sometimes as 
much as 24 microfarads (a mall plug condenser being added in 
parallel to vary and improve the tuning). 

Thus the note was enhanced by resonance, and the signals became 
almost loud. (The tuning at the College end happened, however, on 
this particular occasion to be rather poor). 

This must servo asa sample of a great number of experiments, 
made with all manner of condensers and different notes, an especial 
amount of variation being practised at the sending end. 

It is to be remarked that fine wire coils to the telephones are by 
no means tbe best for this particular purpose, and afterwards ribbon 
coils of thin aluminium strip were used instead. Transformers and 
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L shunts could then be dispensed with, but small telephonic trans- 
formers are still usually employed to prevent the constraint exerted 
on the hanging coil by a steady current passing through it. Small 
transformers don't waste much, and a little waste of power matters 
not where there is a local battery. 

The Berliner or such-like granular transmitters, though i 
well to magnify an already audible current, do not serve to pick 
upand magnify an inaudible one. For this purpose а better and 
more precise apparatus has to be constructed, viz, the reed or the 
tuning fork magnifying telephone with only a single pair of carbon 
contacts. 

This is shown in fig. 10, and its essence is that the coil is hung to a 
reed or fork or vibrator of definite pitch, and carries also a t of 
carbon, which presses lightly d ме on another fixed pellet, thereby 
constituting а single contact hone. 

Such ап arrangement, as is well known, is excessively sensitive to 
utterly imperceptible mechanical disturbances, and the minutest 
fluctuations of current now passing through the hanging ooil give 
ultra-microscopic tremors sufficient to the resistance of the light 
carbon contact perceptibly ; the energy of a single cell local 
being thus brought into action, enough energy is imparted to distur 

h another hanging coil one of the ordinary granular trans- 
mitters, which then passes on а stronger current to the loud eint, 
or the “call.” Or it may be that two reed ers in are 
desirable, when the ved current is exceedingly faint. 

The single point fiers do not oT big currents, and they 
require delicate, though easy, adjustment; but when properly made 
and adjusted, they work extremely well with pure tones. 

The multiple contact peii rags work better for articulate speech, 
as is well known. I find graphite carbon the best for these single 


Wo || ? g 
Fic. 11.—Моснтіча or Ооп, AND Роги PIBON OF 
Sounp Волвр TELEPHONE. 


contacts, and I am indebted to Mr. Swan, to Le Carbone, and to Mr. 
Acheson for several specimens of soft carbon, which answer much 
than the harder arc lamp variety. 
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The last telephone of the series has been 80 far represented as one 
of ordinary pattern, but it is obvious that the vibrating coil attached 
to a wooden sound board may be employed; and, further, that such 
sound board telephone may have an application to the human voice 
and the acoustics of buildings. 

It is also manifest that when the vibrations are magnified they may 
be used to worka relay and ring a bell, or actuate a Morse instrument, 
cr anything else, just as in the phonoporic receiver, for instance. Iam 
indebted to Mr. Langdon-Davies for the loan of one of his phonoporic 
receivers. 

The bell-ringing arrangement that we at present prefer is a coil 
telephone of the tuning fork pattern, so that (if protected from 
mechanical shaking) it shall only respond to a definite note, and not 
to casual currents in the line. 

The ligkt coil hangs to the limb of a large tuning fork, and on this 
or on the other limb is a light metallic contact which dances when 
the limb vibrates, thereby practically breaking a local relay circuit and 
letting its tongue fly over, во as to clcse a bell circuit. 

A diagram is bardly nec2seary, but here it;is:— 


umm it 


о ш: 


a НС 
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ам the last of the series of the suspended magnifying telephone 
coils, 

F is a tuning fork on firm stand. 

D is also rigidly supported, and carries a thumb screw for adjust- 
ment of spring. 

P is а platinum stud contact carried by a very light spring, and this 
forms part of the local polarised relay circait. 

в, which rings a bell in the very ordinary way in any office where 
calling up is desired. . 

It may be thought that a light coil is hardly competent to shake 
appreciably the massive steel limbs of & tuning fork; but when it is 
isochronously attuned to the pulsations of the received disturbance, 
& tuning fork is wonderfully sensitive (even to aerial vibrations, as is 
well known in an ordinary resonance experiment); and the fact 
that it is not sensitive to disturbances of accidental frequency is 
wholly advantageous. 

The light trembling spring is, however, readily disturbed by any 
sort of shaking, and if the relay is too delicately adjusted, it may 
give spurious calls due to mechanical tremors. From these it must 
be guarded, | 

Continuous working at the subject for over а year оп the part of 
Mr. Benjamin Davies and myself, with occasional aid from instru- 
ment makers, has naturally resulted in a mass of observations and 
experiments. What is now published is but a fragmentary selection, 
but the paper is quite long enough. 


"TaLEGRAPHY By MAGNETICO INDUCTION.” 
Associate. (Read December 2204, 1898 ) 


ALTHOUGH many practical trials of telegraphy by means of the 
mutual induction between two distant circuits have been made 
during the past ten years, this form of wireless telegraphy has of 
late been rather overshadowed by the more brilliant possibilities of 
telegraphy by means of Hertzian waves of high frequency, and the 
low-frequency electro-magnetic system has hardly received the atten- 
tion it deserves. It is probably not capable of such general applica- 
tion as Hertzian telegraphy, but it has a distinct advantage in 
employing electro-magnetic waves of low frequency, the laws of 
which are simple and well understood, and the necessary apparatus 
for transmitting and receiving will not be too remote in type from 
dynamos and motors to enable us to readily understand the principles 
on which their design and working should be based. Moreover, with 
one limitation, to which reference will afterwards be made, our 
knowledge of the laws of magnetic induction is sufficient to enable 
us to determine precisely what conditions are requisite for communi- 
cation with a place at any distance. 

The author’s attention was directed to the subject some years ago 
in connection with communication between light-vessels and the 
shore, and his magnetic induction ph was, as is pretty generally 
known, tried between the North Sand Head light-vessel and Dampa 
Gap, and proved a total failure, owing to the almost complete absorp- 
tion of the electro-magnetic waves by the media through which they 
were required to pass. 

During the time these trials were in preparation exhaustive experi- 
ments were carried out at Woodfleld Works by the author, in con- 


By 8. EvEBSHED, 


junction with Mr. Oswald Cox, and the main principles of telegraphy 
by magnetic induction were investigated, and one or two fandamental 
formule worked out. It will not be inappropriate at the present 
time, when wireless telegraphy is coming into prominence, to put the 
conditions then arrived at before the members of the Institution as 
brit fly as possible. 

When we desire to convey energy through space from one place to 
another by electro-magnetic waves, we must provide a primary 
circuit at one place to emit the induction waves, and a secondary 
circuit at the other place to receive them. Every time a current is 
varied in any way in the primary a certain fraction of the en:rgy 
linked witb this circuit will appear in the secondary, to run down 
there into heat (as C? R), unless there is a motor or other trans- 
lational device included in the secondary. By maintaining an 
alternate current in the primary a continuous supply of energy is 
available in the secondary, and a suitable indicator in the secondary 
—that is to say, а motor adapted to convert pait of the received 
electrical energy into energy of motion, either visible or audible— 
will enable the receipt of the energy to be detected. Break up the 
primary current into dots and dashes, and you have & working tele- 


graph. 

Of course, there are other means of indication which are not in 
any ordinary sense motors. For example, electrolytic effects may 
give a direct indication of the seccndary current, or a coherer may 
be used to give indirect indication by closing a local circuit. But the 

rinciples underlying the application of magnetic induction to wire- 
ess telegraphy will be better understood if we assume the indicating 
device to convert some part of the received energy into motion. It 
may be motion only capable cf bringing two contacts together to 
close a local circuit, or capable of making audible sound waves in the 
air, or it may be directly visible; but in any case something is made 
to move; and the moving body being, presumably, attached to some 
support, either by pivots or an elastic suspension, cannot be moved 
without the expenditure of energy to overcome the mechanical fric- 
tion of the pivots or tha molecular friction of the suspension. If 
sound waves are set up there is a further expenditure of energy. 

The secondary current being, of course, an alternating one, it 
is probable that the motion imparted to the indicating device 
will be oscillatory also. The ordinary Bell telephone will occur 
to everyone as чүле of such an indicating device. The friction— 
resistance to motion—may follow any law with regard to velocity, it 
may even be constant (independent of velocity), but in every case 
examined by the author the frictional resistance has proved to be 
simply peepee to the velocity—at all events at such frequencies 
as are likely to be used in practice. In what follows it will be 
assumed that when moving with velocity, v, the moving body requires 
a force equal tor v to overcome friction, r being a constant for any 
particular moving system. Calling the amplitude of oscillation a, 
and if p = 27 Р, the mean power required to oscillate the moving 
part will be = 47 a? р?, and at its maximum value the power spent 
in overcoming friction will be r a? р?; the oscillation being a simple 
eine function. 

Having got an indicator, the first step towards its application to an 
induction telegraph must be to determine the value of the coefficient , 
and to decide upon a value for the amplitude a, which will give 
indications of the necessary magnitude. These two data will enable 
primary and secondary circuits to be designed to give the required 
secondary power with any given primary power. 


THE INDUCTIVE CIRCUITS. 


There are two practicable ways of building such circuits. The 
first consists of running & pole line of sufficient length at cach end 
of, and at right angles to, the imaginary line joining the two ts 
between which communication is to be established. Each pole line 
being earthed at both ends, the circuits complete themselves through 
the earth, and form two circuits in parallel vertical planes. is 
the system devised by Mr. W. Н. Preece. It was in practical use 
long before any other system of wireless telegraphy was heard of, 
and, indeed, it is very largely due to Mr. Preece's early and 
continuous work in this connection that we have any wireless 
telegraphy to discuss to-day. The efficiency of this system, taking 
coet of materials as а measure of efficiency, depends on the average 
depth at which the current travels in returning through the earth 
from one earth poe to the other. Many experiments have been made 
by the Post Office authorities to determine the mean depth of the 
return path, but the author understands that the results do not 
indicate any definite law governing the relation between length of 
pote line and depth of return. In these circumstances it becomes 
mpossible to accurately forecast what any proposed pair of lines will 
do. Moreover, leakage from one circuit to the other complicates 


The other method of forming the primary and secondary circuits 
consists in running a pole line completely round the boundary of a 
sufficient area of ground at each station. This, in effect, turns Mr. 
Preece's two vertical circuits into two horizontal circuits, and there 
is the immediate loss of one-half the mutual induction between them 
—an effect only compensated for if the area of the horizontal circuits 
can be increased. If the areas of the primary and secondary circuits 
are 4, and 4, respectively, and tbe distance between them is D (D 
being large compared with the diameters of the circuits), then the 
total induction threading the secondary, 


2 р 
в = лән = (1) 
when the circuits are in parallel planes normal to the line joining 
their centres; while in the case of the two circuits lying in the 
same plane 
Ap А, С 
B = экс (2) 
Another point to bear in mind when comparing the vertical and 
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horizontal systems is that in the former a pole line is only used over 
balf the whole length of circuit, the remainder being made up by the 
earth return. In the latter the pole line extends right round the 
circuit, and is on that account likely to prove more costly. 

However, horizontal circuits possess compensating advantages 
which may easily outweigh their drawbacks, and in the following 
formule for determining the volume of copper in the lines, areas of 
circuits, and primary power required for signalling over any given 
distance, the circuits are supposed to be laid in a horisontal plane. 

The expressions given in (1) and (2) show that circular circuits 
will give the msximum effect fora given length of pole line. But 
this is an ideal form which could harcly be contemplated in practice, 
and it will therefore be assumed that each circuit forms the ошбу 
of a square ares. Since each circuit will have to serve for bot 
transmitting and receiving, it is clear that they must, if possible, be 
23 in sis» and shape. 


Үр, Хр, Rp be the total volume of wire, number of turns, and re- 
sistance of the primary circuit. 
Y, F., B., the corresponding values for the secondary circuit. 
a sectional area of line wire. 
p specific resistance of line wire. 
з length of side of square circuit. 
D distance from centre of primary to centre cf secondary. 
C, value of primary current. 
w, value of power spent in primary. 
w, total electrical power in eccondary. 
B total magnetic induction threading eecondary. 
з, impressed E. M. F. in secondary. 
о, current in secondary. | 
M mechanical power of indicator or motor in secondary. 

All the cyclic quantities are assumed to be simple sine functions, 
and the letters denoting them stand for their maximum (crest of 
wave) values. 

The whole of the power required in the primary circuit isassumed 
to be that wasted in heating the wires. To be strictly accurate, the 
power radiated into space, of which a minute fraction appears in the 
secondary, should be added; but at the low frequencies suitable for 
working the whole radiated power is very small compared with 


C3, By. | 

To get the greatest possible conversion into mechanical energy in 
the secondary, », must be in step with c, and the condition for 
maximum activity of a motor must be fulfilled. As is well known, 
this condition requires the back E.M.F. of the motor to be equal to 
one-half the impressed E M.F. The highest possible value for Ше 
mechanical power of the secondary indicator is, therefore, 


MN = À E, o. 


Bat = Es. go that x = E. 
ш 35,' 9 4 


Now в, = pB = PEM ; and гов cy = A/S, 
p 


Pp = 2°58 and a = Vp u e kave— 
a 4 * N g 


9 нау v 
p? = ЁР s Wp Vp 
: 16 Dê p (3) 
8 
so that, finally, 
x IN a Ре Wo Ve (4) 
4 B, 16? p^ p? 


Here we have an expression for the power turned into audible, 
visible, or in any other way discoverable motion by an indicator 
considered аз а motor—a motor which is only required to overcome 
its own mechanical friction, and working under the ideal conditions 
of maximum activity, negligible electrical resistance snd self- 
inductance, E.M.F. and сттгепё in step, and, lastly, absence of any 
medium which can absorb or distort the magnetic waves on their 
road between the two circuits. 

As might have been anticipated, the mechanical power does not 
depend in any way on the number of turns of wire into which v, and 
v. may be divided. The number of turns in primary and secondary 
will depend only on the E. M. F. of primary generator, and E. M. F. for 
which the motor is designed; these are questions entirely distinct 


from the mechanical work to be done, just as the bearing friction in 


an ordinary motor is quite independent of the volts and amperes of 
the machine. Formula (4) also indicates that the least volume of 
wire will be used if we make v, = v,; and in that case, if we put v, 
for the total volume of wire used in the construction of the two 
circuits, (4) becomes 


M = P s! Wp ve | (4a) 


At this point it will be useful, by working out an example, to give 
an idea of the mechanical power which can be delivered at a distance 
of several miles by the expenditure of a reasonable amount of power 
in the primary circuit, and by means of a practicable weight of wire. 

Suppose we put 1,000 kilogrammes (about 1 ton) of copper wire 
into с eres понов i ir and 10 . 1 et the 
frequency ~, an e mean powcr spent in the primary 
circuit be 100 watts. That is to say, j T 4 


р = 628, : = 106cm., w, = 270 x 107 ergs per second, 
a = 11 x 105 ec, p = 17 x 10° C. d. S. units, and 
D = 10° om, | 


Ү; ш 


. considered that they 


If these values are put into (4*) we get 
м = 0:34 ergs per second. 


Now, as will presently appear, it is quite easy to obtain indicating 
instruments which will work with less than one-third of an erg per 
second ; but it must not be forgotten that the value just given for 
ihe mecbanical power available is under ideal conditions that can 
only be approached—never reached. 


To be continued.) 


REFUSE DESTRUCTION AND ELEOTRIC 
LIGHTING IN ST. PANCRAS. 


Тнв Heat WonTH £50 a Yran! 


In view of the increasing interest now being manifested in the use of 
refuse destructors in connection with electric lighting, it may be 
instructive to place on record some facts which have just been brought 
to light in the case of the St. Pancras installation. Some time ago 
this particular destructor was transferred from the Wcrks Committee 
to a Special Dusting and Refuse Destructor Committee, and, as 
might be expected, the destructor per зе has yielded more satisfactory 
results under separate control that when it was included among the 
many other duties of the former Committee. 

In a report by the Special Committee, the consideration of which 
was postponed last week until the next meeting of the Vestry, it is 
pointed out that as a od with the corresponding period of 1897 
the average weight per load collected by the Vestry in the east an 
west divisions has been increased from 1 ton 5 cwts. to 1 ton 72 сты; 
that the average cost per ton in wages and horse hire for collecting 
has been reduced from 4s. 284. to 3s. 61d. ; that the average amount 
consumed per cell per day has been advanced from 5 tons 5 ots. to 
6 tons 63 owts ; that the cost in total wages for destruction of refuse 
has been reduced from 2s. 4d. per ton to 1s. 1084. per ton, and that 
the total quantity of refuse now received at the destructor is greater 
since the completion of the reconstruction of tho cells than it was 
previous to that time. It may be mentioned that the work of recon- 
structing the 18 cells, which are now all worked with forced blast, has 
only recently been completed. 

In a lengthy explanatory report by Mr. Joseph Thornley, J.P., 
chairman of the Special Committee, particular attention is drawn 


to this feature—that during the 19 months ended Michaelmas, 1898, 


the work of destruction has been hampered in consequence of the 
reconstruction of the cells, &c. He further says that “had it been 
possible to work under the same conditions as those existing at pre- 
sent, it would, I feel convinced, have been an easy matter to have 
consumed in 19 months at least 35,000 tons, or nearly 80 per cent. 
more than was actually destroyed. Moreover, if the destruction had 
been carried on for seven days а week, as was the case previously to 
your Committee taking this work in hand, it would be to 
add one-sixth to the above-mentioned figures, and the ultimate result 
would then yield nearly a 100 per cent. increase." The quantity of 
refuse destroyed during the year in question amounted to 19,768 tons. 
The chairman of the Committee, at the close of his reports says 
that “а source of income which has been discarded up to 
{һе present lies in the enormous resources we possess for gene- 
rating electricity by the mere destruction of this refuse. It 
is difficult even to estimate what this particular branch of revenue 


may produce; but as soon as the Electricity Committee provide the 


necestary apparatus for the due consumption of the gases which now 
needlessly escape up the shaft, as they have undertaken to do, it will 
then be possible to ascertain something definite in that direction.“ 

Mr. J. Thornley, who opened the discussion last week on the several 
reporta and tabular statements concerning the disposal of the parish 
refuse, expressed the opinion, in the course of a long speech, that it 
could be shown that the waste gases were worth £1,000 a year to the 
Electricity Oommittee for steam raising purposes. The boilers were 
already in the destructor yard, and it was the duty of the Electricity 
Committee to get them to work, but they appeared to remain ont in 
the cold. If the value of the steam was only £300 or £400 per 
annum it was worth having. It was only last month that tbe fur- 
naces were got fally to work, and the Electricity Committee should 
take the steam without delay. 

Mr. Barnes expreseed the hope that the Electricity Oommittee 


would seriously consider the question of utilising the heat from the 


destructor. The latter had been pe & few years ago in glowiog 
terms as а means towards lighting the parish by electricity. . 

Dr. Walter Smitb, chairman of the Electricity Committee, said 
that the Committee had endeavoured to use the superfluous heat, and 
had incurred some expense for that purpose. It was found that 
a fair amount of heat went towards the electricity works, 
but that by the time it reached there a good deal of it 
had disappeared. Then, again, the dust so choked them 
up, that it cost more to clean the dust ont of the 
boilers than the value of the heat was to the electricity depart- 
ment. The engineer hed made some careful tests with the boilers 
there, showing that to be the case. It was incorrect that the Com- 
mittee would be able to obtain an enormous amount of heat when the 
two boilers were erected. The value of the surplus heat would then 
amount to about £50 a year. That was something, but when it was 
were spending £2,000 a year on coal for the 
King’s Road station, the sum of £50 was really & very small propor- 
tion of the total cost of fuel. The speaker did not think that the 
heat from the destructor was five minutes’ consideration, 
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They all thought at one time that it would be possible to -get a large 
amount of heat from the destructor, but it was found they could do 
nothing of the kind, and it was not likely that they would do any- 
thing of the sort. At the same time the Committee would only be 
too glad to assist in utilising the heat as much as possible. The boilers 
would have been put in before, but it was a question whether it was 
a wise policy to do so for the pcssible gain of £50 per annum. 

Mr. Hodgson submitted flgures which, in his opinion, showed that 
the total cost of collection and destruction of the refuse by the 
Vestiy amounted to no less than 7e. 7d. per ton, or about 4s. per ton 
Bo of the refuse being removed and disposed of by a con- 

or. Ee sot i SE NES 5 

Mr. Rutter said that if steam could be obtained from the destructor 
at АП times, and in the quantity required, the value of the heat units 
tbat could be obtained barely amounted to £50 а year. The figures 
had been worked out by tbe chief electrical engineer. 'Tho most 
important point against the destructor was tbat steam could not be 
obtained at a constant pressure. It was necessary to have the steam 
at such a pressure, or otherwise there would be a flicker in the light. 
In most cases during the experiments there had been a drop in ithe 
pressure of the steam, and that was the reason why the destructor 
. wculd never produce steam for an electric lighting undertaking of 
the magnitude of that of the Vestry. It would be all right fora 
small enterprise, but the electricity department always required 
more steam than the destructor could ever possibly raise. It wasa 
myth to suppose that the electricity undertaking would ever get 

stesm of any value for the electric lighting station. 
- Mr. Thornley, in the course of his reply to the discussion, stated 
that they bad sufficient power from four to six cells to drive a 
25-H. P. stone breaker. As to the utility of the heat from the 
destructor, he would undertake to introduce to tho Electricity Com- 
mittee an electrician who would show them how to do it, and how to 
save several hundreds of pounds a year to tbe electricity depart- 

ment when the heat wasused. Ofcourse if the committee looked at 

but would nct utili.e the gases, he could not help it. The discussion 
then terminated. 


PHYSIOS AND ELECTRICAL ENGINEERING 
IN 1898. 


WE reproduce tke following notcs on physics and electrical engineer- 
ing in 1898 from the Times review cf the scierce progress of the 
year:— 

“ Two years ago Dr. P. Zeeman made tbe interesting discovery that, 
if a flame coloured with eodium salts was placed between the poles 
of а powerful electrc-magnet, when the magaet was excited the 
epectrum of the light underwent a remarkable change. Viewed in a 
dircction along the lines of force, both of the spectral lines were seen 
to be doubled, and tkeir light circularly polarixd. If examined in a 
direction across the lines of the field, each single yellow sodium line 


was seen to be split into three lines, the light coming from all the : 


members of the triplet being plane pola:'ised. The detection cf 
these changes, under the most favourable circumstances very minute, 
was only rendered possible by the employment of the best optical 
` apparatus. During the year just clcsed, the Zeeman phenomenon 
. has been more completely examined. Mr. Tclver Preston and Dr. 
Zeman have photographed the bright line spectra of various metals, 
such as cadmium.and sinc, with the spark points placed in a strong 


magnetic field. The effect is only found to cocur when the origin of 


the light is placed in the magnetic field. MM. А. Cornu and A. A. 
Mich have also brcught their great optical experience to bear on 


this subject, and have fully confirmed the discovery of Zeeman. The 
interest attaching to the matter is, that it makes known yet another 


relation between magnetism and light, and is probably not uncon- 
nected with the effect discovered long ago by Faraday, vis, 
tbe rotation of tke plane of polarisation of light when passing 
. through certain transparent bodies placed in a magnetic field. 
The th of the phenomenon has recently been expcunded 
by Prof. H. A. Lorents, Dr. J. Larmor, and Prof. G. F. Fitz- 
gerald. Modern electrical research tends to show that atoms of 
matter or some smaller constituent corpuscles carry on them elec- 
trical charges, and these electrical charges are probably capable 
of vibration, independently of the mass movements of the atom itself. 
Roughly peaking, we may think of the electrical charge of an atom 
as carried about by the atom like a passenger in a carriage, but yet 
as capable of independent displacement in its conveyance. Taere 
are reasona for thinking that it is only by a sudden or very rapid dis- 
turbance or movement of an electric charge that we can start into 
existence the wave motion in the universal ether wbich constitutes 
radiation, and, when of a icular wave length, light. Hence, in 
order that a body may be luminous, it is necessary that the atomic 
electrical charges should be brought into a state of rapid vibration. 
In a profcundly analytical examination of fundamental phenomena, 
Dr. J. Larmor hae, in a series of recent memoirs, presented to the 
Royal Society, elaborated an electrical theory of matter. Starting 
from the assumption of a space-filling ether possessing the attributes 
of inertia and elasticity, he constructs a theory of matter in which 
what we call atoms are supported to be formed of collocations of elec- 
trons. Electrons may be either positive or negative, and are the 
ultimate indivisible units of electrical charge or quartity. An atom 
is assumed to be a microcosm formed of electrons in stable orbital 
motion rcund each other, and the atomic charge will depend on the 
total composition of the atom as regards electrons. An electron itself 
is а strain-centre or point of convergence «f a certain ether structure, 
aud isolated, or in company with other electrons, can move from place 
to placein astationary ether just ав a kink on a rope is a strain-form 


which can move along a stationary rope. When these electrons 
vibrate they communicate wave motion to the ether, and as they 
consist, во to speak, of elementary charges of electricity in motion 
they create and are affected by a magnetic field. 

" If a radiant body is placed in a magnetic field the orbital motions 
of these electrons or atomic charges are affected. Vibrations along 
the lines of magnetic force are unaltered, but vibrations in other 
directions ате quickened or retarded according to the direction of 
rotation of the electron. If then such a body is viewed with the 
spectroscope and if the atomic motions are cf such а character as to 
produce a spectrum of bright lines, it follows tbat the spectrum muet 
be affected by the magnetic field. For each bright line in the 
spectrum corresponds to, and is the optical expression of, a set of 
atomic variations or oscillations of electrons having a certain period. 
If some of these vibrations are slightly quickened and others s ightly 
retarded this change will make itself evident by the widening of the 
spectral line or by the appearance of other bright lint s on either side 
of it. The Zeeman effect can therefore be interpreted in terms of 


that theory which regards radiation as due to the oscillations of elec- 


trical atomic charges or to electrons, and its further exploration pro- 
mises to put to the test some far-reaching hypotheses as to the 
structure of matter as well as that generally-accepted one which seeks 
for the origin of all electric and magnetic phenomena in affections cf 
the 9 1 | 

" Closely connected with the above subject is the progress that bas 
been made in the art of manufacture of ether а н Before the 
time of Herts's brilliant discoveries, the only vibrations in the ether 
with which we were acquainted were those produced by the natural 
oscillations of atomic electrical charges, and made evident as ultra- 
red, visible, or ultra-violet radiation. Hertz showed us how to manu- 
facture, electrically, other ether waves of wave length а million times 
greater than those which give rire to visible light, and since his 
time numerous investigators have sought to produce Herts waves of 
continually smaller wave length. In Italy, Lampa has succeeded in 
generating Hertz waves of about 4 millimetres in wave length. Other 
investigators, attacking the problem from the other side, bave en- 
deavoured to sift out from ordinary dark heat radiation the shorter 
wave lengths, and leave the longer ones. This last year Drs. H. 
Rabens and E. Atobkinass have achieved the feat of filtering out 
from an heterogeneous radiation the waves of very great wave length 
existing in the radiation of an Auer burner. This they accomplished 
by repeated reficctions from rock salt or sylvine. They have thus 
obtained invisible radiation or ether waves, having a wave length 
100 times greater than those which give rise to the sensation of red 
light, but at the same time of only Tzoth part of the wave length of 
the shortest known Hertz waves. There remain about five octaves 
of as yet unknown radiation to be produced, but when this is 
done we shall know how to create the whole cf the vast 
gamut of ether waves lying between the ultra-violet light, found 
by Schumann to have а wave length of yołysth of a milli- 
metre, and Hertz waves of many metres in length. The 
subject of ether waves leads naturally to that of the so-called wireless 
telegraphy to which much attention has been given daring 1898. 
There are several methods by which electric or magnetic effects can 
be utilised for telegraphy without the use of a continuous wire 
between the two stations. One of the most simple is that which at 
one time engaged the attention of Mr. Willoughby Smith and Mr. 
Stevenson, and more lately of Mr. W. H. Preece and Dr. Lodge. 
In the form in which it has been putinto practice by Mr. Preece and 
the officials of the Postal Telegraph Department it consiste in making 
an interrupted or alternating current in one line or circuit. At some 
distant place there із a receiving lire or secondary circuit in which а 
secondary electric current is generated by magnetic induction across 
space. The secondary current is detected by a suitable sensitive 
receiving instrument, and can be made to give rise to appropriate 
signals. This methcd has been put into practical operation by the 
Post Office between Lavernock and Fiat Holm, on the Bristol 
Channel, over a distance of three or four miles, and is now in daily 
use for sending messages. The other method, which has attracted 
more popular attention, is based on the employment of Herts waves, 
and has been especially developed by Signor G. Marconi. In thi 
wave system a long insulated upright rod or wire is erected at each 
of the terminal stations. At the sending station an induction coil 
with spark balls is connected between the bottom of the rod and 
the earth, апа at the receiving station а very sensitive detector, 


consisting of a Branly tube or tube containing fine metallic filings, is 


inserted between the upright rod and the earth. When the induction 


coilis in action rapid electrical oscillations are made in the trans- 


mitting rod and ether waves sent out from it. These, on reaching 
the receiving rod, set up an electromotive force iu it which causes the 
metalic filings in the detector tube in connection with the rod to 
become conductive. By means оѓ a relay and battery this electrical 
cbange in the detector can be made to print Morse signals on a strip 
of paper utilising an ordinary Morse instrument. 

An important ecientific event of the year having especial reference 
to pbysicsis the issue of the report of the committee appointed by the 
Treasury to consider the question of establishing a National Physical 
Laboratory. It has long been felt that Great Britain should have 
some laboratory which should undertake special quantitative 
researches in the interest of science and technology analogous to 
those so well carried out by the Physikalisch-Technische-Reichsanstalt 


in Berlin. Evidence was given before the Treasury Committee of the 


importance of this work, and the Committee have recommended an 
enlargement and є хќепвіоп of Kew Observatory for this purpose, and 
that the control of the new institution should be vested in the 
Royal Society. 

Turning next to the progress of electrical technology in 1898, we 
find an enormous increase in the amount of capital invested in elec- 
trical enterprises, private and municipal.  Aocording to Garcke'e 
Manual of Electrical Undertakings, there were at the beginning of 
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1898 in Great Britain 412 undertakings having a total capital invest - 
went of £84.742,020. These are classified into telegraph, telephone, 
electric lighting, electric traction, and electrical manufacturing enter- 
The feature of the past year is the extent to which the 
authorities are availing themselves of legal powers to become 
electrical suppliers for light or traction. In 1898 the amonnt of loans 
authorised to municipalities for this purpose amounted to over 6 
millions eterling. The total mumber of incandescent lamps in use 
in the United Kingdom in connection with public electric supply 
now amounts to over 5 millions, of which nearly 24 millions are sup- 
plied with current from municipal stations. There are now 130 
towns in which there is a public electric supply station, and the total 
sale of electric energy during the year 1897 amounted to abcut 
100 million Board of Trade units, an output which will, no doubt, be 
found to be largely exceeded in 1899. | 

“In March, 1898, a joint committee of both Houses of Parliament 
was appointed to report on certain important questions which had 
arisen in connection with the law of electric lighting, and particularly 
on the compul purchase of sites for electric supply stations and 
also on the right to make electric supply in bulk to many towns from 
acommon centre. This last ma'ter arose out of a very extensive 
project for the supply of electric energy over an area of about 2,000 
square miles in the Midlands. The committee reported in favour of 
powers being granted for such bulk supply in cases where sufficient 
advantage to the public can be shown. 

“In view of the projection of large schemes for tbe supply of electric 
energy in bulk over areas both in the Midlands and in Lanca- 
shire, it must be noted that a very important question is closely con- 
nected with it. It is now clearly recognised that the output in Board 
of Trade units of an electric station is a prime factor in the cost of 
manufacture. In large towns, such as Edinburgh, where the electric 
supply station sends out ope to two million units per annum, it is found 

the cost of generation is less than 1d. per unit. An engineering 
problem which is arising for solution is the question whether an elec- 
trical distribution of en on a still larger tcale from sites near a 
coal-pit mouth will not be able to deliver power to manufacturing 
users within a certain radius at a rate comparable with that at which 
prs is obtained in other countries from great natural falls of water. 
large scale projects have, however, raised a note of opposition 
from the municipalities in tbe proposed areas of supply who are 
themselves possessed of municipal electric stations. The conflicting 
interests at stake are likely, therefore, to come into collision. 

“The difficulties of supply at a pressure of 5,000 to 10,000 volte 
bave been entirely overcome, and by means of two or three-phase 
alternating currents, power cen now be transmitted electrically at a 
high pressure, and reduced to low pressure continuous currents for 
use with lamps, motors, or electro-chemical purposes. In electric 
traction there is some small but steady progress to report. In the 
Ы of 1898 there were about 120 miles of electric tramline or 

way the United Kingdom. Many of the local authorities 
are in the act of converting, or contemplate converting, their 
borse-car lines into overbead electric lines. The electrical tramways 
put into operation in 1898 comprise those in Glasgow, Liverpool, 
Bradford, Halifax, Kidderminster-Stourport, Middlesbrough- 
Stockton, Cork, and Laxey-Ramsey. Ап interesting report has been 
presented during the past year to the London County Council on the 
subject of mechanical traction for working the ear lines under the con- 
trol of the Council. A preference is expressed in the report for the 
conduit system of electric traction in dealing with the problem in 
London. In provincial towns the overhead system will, no doubt, 
be preferred; but there is a third , called the surface knob 
system, which may ultimately turn out to have special advantages in 
urban traction.  Electzo-chemistry is making 


urposes of illumination and power transmission, 
there are pro Neer applications in the immediate 


future which will 


THE USE OF GAS ENGINES FOR DYNAMO 
DRIVING. 


It has often been remarked that the high cost of illuminating gas in 
America and the comparative pop uer of fuel has had very much 
do with the rapid progress of electric lighting. Given gas at 
78. per 1,000 feet, companies would have no occasion to 
bunt for customers, nor to use the argument of the blackened ceiling 
and ruined books, pictures, and bangings, in order to push business. 
Similarly the dearness of gas in America has been responsible for the 


tlow progress of gas engines. 

In England the infantile stage of the gas engine has been greatly 
assisted by the supply of excellent power gas, for bad as gas is as 
an the so-called illuminating gas sold in England is very 
good for gas engines, and is cheaper to use for small motive powers 
than is steam. Now that the gas engine has become a large powered 
machine, and has justified the putting down of special gas prcducicg 
plant, it is attracting attention in America. 

In Boston, United States, the Brookline Gas Company have agreed 
to reduce pud iss of gas for fuel purposes to about 3s. 2d. per 1,000 


(76 cente) to make sliding scale prices for power purposes, so 
that for engines of 100 H.P. about 1} cente will provide ] H P. hour, 
oa in engines up to 200 H.P. the cost will be only 1,4, cents. At 


cost gas engines will be on a par with engines using б or 6 lte. 


of coal per H.P.-hour. The Brookline Company will commence the 
new system as soon as the Massachusetts Pipe Line Company have 
completed their large coal gas plant at Everett, whence they intend 
to supply gas of 18 O.P. 

In gas producers, so far, progress has been slow in America; but а 
writer in the Electrical World, trom whose article the above is 
abstracted, looks forward to their considerable use as soon as 
Americans realise that tho gas engine, fed by producers, will deliver 
more power per fuel unit than can be obtained from a steam engine. 

AB re small engines their sale is being reduced by the com- 
petition of the electric motor. This is only to be expected. For 
small powers the gas engine is not to be compared, or should not be, 
with electricity. The proper place of the gas engine is before the 
electric motor, its duty to produce electricity from fuel. А 3-H.P. 
electric motor can be purchased for one half the cost of a 3-H.P. 
gas engine. It will weigh 450 lbs.; ths gas engine will weigh 
1,500 lbs. The electric motor will spend the whole cost of the gas 
engine the first year of work, or, say, £40 to £50. These are Mr. 
Kelley's figures. Tne present writer knows where the comparison 
might be safely extended very much in favour of the motor, however. 

At the house of the American Society of Civil Engineers there is a 
direct connected 500-lights plant which has been a year at work and 
has given satisfaction. The gas engine is of Nash type, giving two 
impulses every two revolutione, and it regulates to 2 per cent. 
between full and no losd, while the voltmeter only varies one volt. 
The heating is done by а low pressure steam heating apparatus, 
and experience has justified the combined system in place of a bigh 
pressure of steam for the lighting plant, and the use of exhaust for 
warming. The cost of fuel and attendance, said to be less than half 
that of street current,is not stated, wbether gas from the street 
mains or producer gas made on the premises—the latter probably. 
^ Even at their best, gas engines throw away half the beat of the 
gas which enters the cylinder, wbile the producer itself does not 
utilise more than 80 per cent. Something like 60 per cent. of the 
fuel beat must therefore disappear in the form of heat, and it scems 
proper to inquire if а warming system could not be devised to use 
оле heat in place of а special steam warming apparatus being 
required. 

As regards the greater cost of operating electric motors, it must 
not be forgotten that the gasengine with producer costs more for 
attendance, and also that for intermittent work the electric motor is 
at а standstill while the gas engine must run and must drive шол 
sbafting. In fact, the same arguments which go to place the в 
gas power above the small steam power may be applied to the elec- 
tric motor. 

We know а London workshop where a length of 114 feet of 
shaftiog is driven by a gas engine, often the only work being a small 
fan of j-H.P. or less. Our readers can doubtlees supply for them- 
selves similar instances. In most small workshops the calculation of 
saving must not be made on the basis of power used but on power 
not used. It is in what is not driven that the economy of electricity 
will be largely found. And in the growth of electric driving the gas 


engine is bound to find a parallel expansion, but it will be in larger 


sizes than hitherto have been common. Gas engines of 250 H.P. are 
daily becoming more usual. We hear of one of this siz» jast about 
to be started, if not already at work. This, however, is using gas 
from blast furnaces. 


DAMAGES FOR ELECTRIO SHOCK ON 
BRISBANE TRAMS. | 


Tar Brisbane papers for November 15th to 22ad contain a lengthy 
report of an interesting action heard there against the B-isbane 
Tramways Company, Limited. The claim was for £1,000 for injuries 
said to have been occasioned to Miss Margaret McLean, a milliner, 
by receiving an electric shock while entering a tramcar. Plaintiffs 
evidence was to the effect that when she stepped on to the footboard 
of the car she received an electric current of such severity, that it threw 
her to the ground. She was laid up for five or six weekss from 
violent pains in her body, limbs, and head, a swelling in her throat, 
and paralysis of her left side. Her claim set out the theory that the 
contact between the rails and the cars was incomplete, and she 
received the current which should have penes through the rails. 
The defence was a general denial of all It seems 
that as the tram stopped and plaintiff entered it, the lights were 
extinguished. She remembered subsequently hearing the condpetor 
say that it was a new car, and the wheels were too large for the rails. 
Later, she heard him say that there was dirt on the rails. The 
medical evidence attributed plaintiff's condition to some nervous 
shock, and said that an electric shock would have been likely to 
cause it. She had suffered from rheumatism, and was not 
strong at the time of the accident. She was therefore more likely to 
suffer from shock than a healthy person. Mr. John Hesketh, Government 
electrical engineer, in giving evidence, described the tramway system. 
He said that if the con'act between the car and the rails was broken 
one effect would be to stop the car. If a break occurred there would 
be immediately a current due to a pressure of 500 volts, or whatever 


| pu the trams might be worked at between the car and the rails. 


he car, in fact, would be charged with 500 volts. Provided persons 
were not connected with the car and tbe earth there would be no 
danger, but if а person were connected with the earth and the car 
he would be in the direct path of a current due to a pressure of 500 
volts. That was a matter of common knowledge. Precautions could be 
made n that state of things. The precautions usually taken were to 
maintain a good contact between the wheels and the rails, and for that 
many devices had been introduced. On one tramway with which he was 
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formerly connected they tried & brush carried in front of the leading 
wheels of each car to keep tho raileclean. That answered very well, 
but it was discarded because they were working at a pressure of only 
200 volts, and they found that the cost of renewing the brushes was 
greater than the compensation they had to pay for shocks. Lord 
Kelvin in one cate recommended the use of elecizic brushes to keep 
the contac! between the rails and the cars complete. If the wheels 
were too large for the rails, or were resting on dirt, there would be an 
imperfect contact b3twezn the wheels and the rails, and it would b» 
possible for any perzon to recive a shock The state of the wheels 
and rails had everything to do with the likelihood or the possibility 
of a shock. Dirty wheels, dirty rails, or imperfeo* contact were the 
causes of sparking, and when sparking occurred it was possible to 
get a shock. He had seen a car which was reported to be the car on 
which the accident happened It was one of the new cars. He had 
seen the rails on all the tracks of the company, and some of them wera 
certainly not calculated to make a good contact between the wheels 
aud the rails. Ths effect cf new wheels on old rail: would be to 
produce an imperfect contact, and therefore be favourable for spa k- 
cg or shocks. | 
Toe company placed the car and the power at Mr. Hesketh's 
disposal to make teste. Tha system was one of 500 volts. Consider- 
able evidence, medical and technical, waa given. Mr. James 
Trackson, electrical engineer, Mr. О. W. Brain, assistant electrical 
engineer, to the New South Wales Riilway Commissioners, gave 
evidence at length Mr. J. В. Badger, manager and chief 
engineer of the tramways company, in the ccurse of his 
evidenca, said a great many things as to shocks, what would and 
what would not killa man, and so on. Counsel having addressed 
the jury, the judge summed up, and after considering their verdict 
for nearly two hours, the jury found that the company was respon- 
sible for plaintiff receiving an electric shock, her injuries resulting 
therefrom ; also, that the company did not take reasonable care to 
use the best precautions ia known practice for securing the safety of 
the plaintiff. They awarded her £150 damsges. 


a naa 


ECONOMY TEST OF A FEED PUMP. 


We drew attention recently to the large steam consumption reported 
for the auxiliary engines and pumps of some of the ships of the U.S. 
navy. The makers of the Weir feed pump have since written us 
(see their letter in our issue of January 20th) denying that their feed 

ump is a wasteful one, and we see in the Mariner that there have 
boen made some testa of a novel type of steam pump of compound 
variety. Тһе auxilisries of the Minncapolis are said to be fairly 
economical, the Н.Р. of the main feed pumps being about half of 1 
per cent. of the power of the main engines. Thus feed pumps are 
considerable power users, and it is essential they should be economical. 
The ordinary duplex feed pump used in the U.S. navy uses about 
120 lbs. of steam per H.P.-hour. In the Minneapolis it was about 
93 lbs. at best and 200 lbs. at the worst, while the Blake double acting 
pump only used 52 lbs., and this for a small unit. 

The tests described were made at Messrs. Willans & Robinson's. 
Тае HP. cylinder was 6 inches diameter, and the water cylinder 
34 inches, the L P. steam cylinder being 9 inches, and the water 
cylinder again 34 inches, all had the same stroke of 8 inches. The pump 
outlet was throttled to about 200 ibs. pressure to represent actual 

ractice. Either side can bs run asa separats pump, if necessary. 
bere are no short strokes made, as in ordinary duplex pumps, as 
the valves are not operated by the other sid: The pumps were 
worked condensing, without vacuum. When run compound the steam 
сес m 52 lbs. per I.H.P.-hour, and when run simple it was 

4 ‘ 

The initial steam pressure was 112 5 tbs., which gave a mean in the 
H. P. cylinder of 58 06 aud 3028 in the L.P., the power developed 
being 2:54 and 3 07 I. H. P. respec‘ively, or 561 total. 

Ia the simple test, with 67°5 lbs. initial pressure, the mean 
Dum was 62:23; the I. H.P., 3:961; and the steam per I H.P.-hour, 

41. 

Apparently, the compound pump saved about 70 Ibs. of steam per 
I.H.P.-hour, as com with ordinary pumps. Referred to the 
power, 5°61, this shows a total hourly saving of 393 lbs, or, say, 50 
Ibs. of coal. This is 1,200 lbs. per day of 24 hours. On such a steamer 
asthe Oceanic, with 30,000 H.P., the trip of 54 days would show 77 
tons of coal saved. These are serious figares, and it seems just a trifle 
strange to find such savings effected by pumps using only 52 lbe. of 
steam per H.P.-hour. 

Oa aebip, where the electric light engines ought to be of economical 
туре, there should be no difficulty in saving very much more than 
this by means of olectrical driving. 

Let us suppose electric engines producing 1 horce-power for 16 lbs. 
of steam per hour, and assume 90 per cent engine efficiency, 90 per 
cant. dynamo efficiency, and 80 per cent. motor efficiency, the pump 
‘efficiency remaining as before. Then the 16 lbs. will become about 
25 lbs., во that electrical driving might save half the coal now used 


by this best type of steam pump. Ав а practical fact, no ordinary 


slow moving piston engine can be economical without some means of 
keeping the cylinder hot, which could not conveniently be applied to 
a feed pump, and slow running auxiliary engines of any type must 
of necessity be exceedingly uneconomical. Тоеу appear so very small 
and trivial, that their enormous steam consumption is not looked into 
as it would be if better known. It is clear that if 52 lb:. bs a com- 
parative economy, there is ample room for the introduction of some- 
thing better still. Во far as electricity has yet been tried in parallel 
instances, it has given a good account of itself. It is in such work 
that electricity is well ütted—4hall we say to ahine. 


THE PROVISION FOR TEACHING ELEOTRO- 
CHEMISTRY IN THIS COUNTRY AND 
ABROAD. | | 


CoxwsipEBRING the important position which electricity has now taken 
in the chemical and metallurgical industries, for proof of which we 
may ref:r our readers to the recent summary by M~. Kershaw of 
progress in 1898,* we are surprise i that our scienca colleges and 
technical institutes do not pay more attention to electro-2bemistry 
and electro-metallurgy. 80 far as we are in possession of iaformation, ' 
no college or institute in this country has yet commenced regular 
courses of lectares upon thcs3 subjects, and the provision made f 
dealing with them has baen coafined to short special courses. lwo 
years ago Prof. Taompson gave such a special course of lectares at the 
Finsbury Technical College, and a similar course had b2en arranged by 
Profs. Ramsay and Fleming at Usiversity College for February and 
March of this year, but has been dropped owing to iusuffleient students 
having registered their names. At the South Kensington Central 
College practical work in electro-chemi try is arranged for under 
Prof. Armstrong, but we are not aware that any regular courses of 
lectures are provided even here. Tae provinces are no бег 
provided for than London. 

When we turn to Germany we fi ad a totally different state of affairs. 
The following list has been compi!ed from the issue of the Elektra- 
technische Zeitschrift for Ostober 13th, 1898, and shows the provision 
maie for electro-chemistry at certain of the German polytcohnics 
and universities ;— 


Aachen.—(1) Profs. Class n and Verwer. 
Practical Electro-chemistry. 


(2) Prof. Borchers. 
Electro-metallargy  ... m T - 
Iatrodaction to design and erection of Metal- 
lurgical and Electro-metalliurgical Appi- 
ratus and Factories... Ssi жаз Т 
Introduction to independent work in Mo'al- 
lurgy and E'ectro-metilurgy — ... és 


2 hours weekly, 


3 hours weekly. 


6 hours weekly. 


Berlin.— Prof. von Knorre. 
General Elcotro-chemistry аза Applica'ions 
of E'ectrolytic Methods in Iadustry 


4 hours weekly. 
Practical Electro-chemistry ... 


.. 2 hours weekly, 
Diraunschweig.—P rofe. Meyer and Müller. | 


Practical El ctro-chemistry ... — ... ... б hours weekly. 
Darmstadt —Profs. Di: ffanbach and Paul. | | 

General Electro-chcmistry ... — ... — ... 2 hours weekly. 

Practical Electro-chemistry ... T „ Daily. 
Dresden.—Prof. Foerster. 

Genera! Electro-chemistry ... „., 9 hours weekly. 
Hanover.—(1) Prof. О 4. 

Electrolytic Analysis T .. 6 hours weekly. 


(2) Prof. Heim. 
Practical Electro-chemistry ... vies - 
AMünchen.—Dr. Hofer. 


General Electro-chemistry .. Tm 
Electro!y;ic Analysis ... 50 T 


4 hours weekly. 


.. 3 hours weekly. 


1 hour weekly. 


It must b3 noted that these are regalar courses of study, aid not 
spasmodic attempts to deal with the subject, similar to those ous- 
tomary hitherto ia this country. Ia view cf these facts, it is not 
very surprising to learn that the electro-chemical industries are 
developing more rapidly abroad than in the United Kingdom. The 
following facts from a recent article in the Times, reviewing the 
chemical trade in 1898, are proof of the extent to whioh this develop- 
ment is effecting the British alkali industry. 

Both on the Tyne and in South Lancashire the chemical trade is 
declining, owing to competition from the electrolytic chemical manu- 
facturers, and to the progress of the industry in countries which we 
formerly supplicd. American competition is now felt even in Australia. 
Bleach has dropped in value from £5 10s. to £4 12s. 64. par ton; 
70 per cent. caustic soda from £7 10s. to £7. On the Tyne, one works 
has been dismantled during the year, and only four now remain in 
operatio». It seems probable that considerable inoreass in com- 
mercial enterprise and mental alertness is needed on the part of tome 
of our firms." 1 

No doubt the greater development of these industries abroad is 
partly due to the idea that water-power is necessary to render 
electrolytic methods of manufacture an economic success. It is, 
however, by no means yet оег:аіп that cheap fuel, and 
p:cximity to centres of trade, may not balanca the advantages offered 
by water-power, and two electrolytic alkali works are already ia 
operation in such a district inthis country. Soientific and technical 
knowledge, and comme:cial enterprise, aro, we fear, the chief things 
lacking at the present moment. Tae information we have given 
above relative to the provision of lectures and laboratory courses for 
this subject at German universities and polytechnics shows how far 
our rivals are ahead of us with respect to the former. 


* ELECTRICAL REVIEW, January 13h and 20th, 18.9. 
+ The Times, January 6:h, 1899. 
t The Times, January 7th, 1899. 
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THE LATE PROF. BARTHOLOMEW PRICE. 


On December 29th last died a mathematician who made а 
very considerable mark on the scientific education of one 
generation, and afterwards attained so distinguished a posi- 
tion as а man of business and public affairs, that the value 
of his earlier scientific work might easily be overlooked. 
From 1842, till 1867, nearly every mathematical student at 
Oxford was a pupil of Prof. Bartholomew Price, and a very 
large number worked under his direct private tuition. The 
long unbroken series of senior mathematical scholars, who 
had been his private pupils, is only equalled by that of the 
Senior Wranglers taught by Routh, at Cambridge, and his 
pupil list inclades the names of many who have since attained 
ist inguished positions in the world. In it occur those of 
Lords Justices Cotton and Davey, the Bishops of Southwell 
and Hereford, William Spottiswoode, Henry J. Smith, per- 
haps the acutest intellect of them all, and such interesting 
names as Edward Stanhope and Charles Dodgson, the Lewis 
Carroll of the fairy stories and mental problems. The testi- 
mony of sach men to the eminent ability and intellect of 
their tutor is conclusive, no less than their regard and respect 
for his personal character. The four volames of Prof. Price’s 
work on “ The Infinitesimal Calculus” and its application to 
mechanics, exhibit the working of a mind conscientious, 
orderly, logical, and philosophical to а high degree, and these 
qualities, rather than originality, were the notes of all his 
work. The general design of his book, as well as the 
character of the working library formed while he was pro- 
ducing it, shows it to be inspired rather by the French 
5 of the wed of ie ong : гоша. 
aplace, and Lagrange, than by any Euglish writers. e 
3 knowledge of French and German mathematicians 
was very considerable, especially во if the narrow range of 
mathematical ing general at that time is considered. 


To the end of his life he retained a great liking for the 
French writers on physics and mathematics, and bought 


their books in considerable numbers. It is generally agreed 
that the structure of the French language lends itself to 
clear &nd easy exposition, as do neither English nor German, 
and its peculiar quality of lucidity attracted Prof. Price's 
scholarly mind. The necessity of studying mathematics 
with the view to competitive examinations calls for, and has 
produced, books of an entirely different class; but the 
“ Infinitesimal Calculus” is read and admired for the sake of 
its profound grasp of principle and philosophical character, 

within the last, few years в new edition has been demanded, 
principally for America. 

The main facts of Prof. Price’s life have been given by 
several journals, and need not be repeated, but a little may 
be added. His father was a country clergyman of admitted 
character and ability at Coln St. Dennie, in Gloucestershire, 
and possessed marked capacity for teachiug. Coln St. Dennis 
is near the country town of Northleach, whose grammar 
school has a claim to a close scholarship at Pembroke College, 
Oxford, when it can produce а boy competent to take it. 
Price, educated at home by his father, qualified himself, 
technically, for the Pembroke scholarship. by reading а Greek 

y by himself in the schoolroom at Northleach, and pro- 
ceeded to Oxford. He devoted himself to mathematics, and 
entered only for a pass in classics; but in this examination 
be did so well, that the examiners placed his name in the 
honours list. This case of a valuable boy attracted to a 
college by a close scholarship attached to a country school is 
by no means yir and some of the most distinguished 
5 of Pembroke have begun their connection with it 
in way. - 

Indeed, more important foundations than Pembroke have 
found that their interest is better served by taking the best 
boys every year from а school attached to them, even when 
they appear below their standard, than by competing for the 
cleverest boys in the open market. Loyalty of the depen- 
dents to the college can only be secured by loyalty of the 
college to its dependents. . Price’s academical course to 
the positions of fellow, tutor, bursar, professor, and finally, 
though near to the end of his life, Master of his College and 
Canon of Gloucester, was unbroken; but, at the same time, 
he did an immense amount of work, largely financial, for the 
University itself. While guiding with consummate acute- 
ness and fidelity the financial affairs of the University, his 


с. D. ABEL. (Siemens & Halske, 


mind was intently directed to the development of the science 
schools. Holding that a university is essentially Catholic, 
that no exact knowledge is alien to it, scientific studies pro- 
mised to him the greatest hope for the fature, and no one 
man has given greater support and encouragement to all. 
efforts to establish science schools, medical, physical, 
biological or chemical, than the late Master of Pembroke. 
All scientific men in Oxford looked to him as a certain and 
powerful ally in their plans and hopes. Oxford is peculiar 
in that nearly the whole of its work is done by committees, 
and Prof. Price's great influence on these was due as much 
to his singular courtesy, tact, and consideration, as to his 
more conspicuous qualities of a clear head and capacity for 
business detail. ‘I'he record of the latter part of his lifé 
from 1867 to 1898 is in the liberal spirit of Oxford and the 
prosperity of the University Press. His progressive sym- 

thies, backed by a powerful intellect and an unequalled 

nowledge of the detail of University affairs, were so clearly 
shown on the Dake of Cleveland’s Commission of 1872, that 
a determined effort of the Liberal рчы, led ‘by Mr. 
Goschen, to add his name to the Salisbury Commission of 
1877 only failed by 11 votes. The story of his conduct of the 
business of the University Press is written in the pages of 
the “ Revised Version of the Bible,” of the “ New English 
Dictionary,” and of Prof. Max Miiller’s edition of the 
* Sacred Books of the East.” His canonical orders were the 
sign of a spirit and a principle that through his whole life 
controlled the forces of his intellect and his energy, and of 
a confident faith that never despaired, and was never down- 
cast. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPEOIFICATIONS. 


NRW PATRNTS.— 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


462. “Improvements in aro lamps and lanterns.” E. J. BHAW. 
Dated January 9th. 

465. “Improvements in electric ce roses, fuse, and junction 
boxes, and wall sockets.“ J. WHITCHEB. ted January 9th. 

485. “Improvements in telegraphic relays" R. W. PAUL. 
Dated January 9th. 

490. “Improvements in electrical relays and transmitters.” 
H. W. Sortivan. Dated January 9th. 

508. “Improved advertisement frames adapted for the rooms of 
travellers’ hotels, and provided with an electrically actuated clock 
with an alarm if desired." E. Bzrzomand P.Rovma. Dated January 
9:h. (Complete.) 

514. "Improvements in electric arc lamps.” THe Davy ELEC- 
TBICAL CONSTRUCTION Оомрлму, Limrrsp, and J. L. E. Dann. 
Dated January 9:h. ; 

616. “Improvements in telegraphic receiving and translating 
instruments.” A. MviBHEAD. Dated January 9th. 

517. "Improvements in type-printing telegraph a fus." 

Aktiengesellschaft, any.) 
Dated January 9th. 

537. ‘Improvements in pressure regulating apparatus for electric 
mains used chiefly in connection with storage batteries.” J. B. 
HIGHFIELD. Dated January 10th. 


540. ‘Improvements in methods of ting electro-motors and 


controllers, and switches connected therewith.” P. V. McMaxon. 
Dated January 10th. 

571. “Improved electric arc lamp clutch and feed mechanism.” 
Н. V. James. Dated January 10th. 

580. “Telephone system.” D. H. Wirson. Dated January 10th 
( Complete.) . 


9 

582. A method of operating electric tramcars, &., where а com- 
bined or alternate fixed line conductor and accumulator traction is 
used." J. DoaDILL. Dated January 10th. | 

626. "Improvements in or connected with күре instru- 
ments.” A. L. Bamp. (T. Barnet, New South Wales.) Dated 
January 10th. (Complete.) 

633. "Improvements in printing telegraphs.” Е. HACHMANN, 
C. PEREIFEB, and C. Eansr. ted Jannary 10th. (Complete.) 

635. “Improvements in electrical appliances for controlling the 
supply of gas to burners and effecting its igaition from a distance.” 
С. Franzen. Dated January 10th. | 

655. "An improved locking and veleasing device for electrical 
switches." F. P. Cox. Dated January llth. 
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656. “An improvement in electrical switches.” F. P. Сох. 
Dated January 11th. 
657. “An improved electrical fuse-holder.“ F. P. Cox. Dated 
January 11th. 

672. "Improvements in continuous current electric dynamos or 


inca for train lighting purposes" Н. W. WISOR. Data d 
anuary 11th. 


690. "Improvements in means for forming eyes on wire and other 
ropes, especially applicable to spsn wires for overhead conductors in 
electric tramway systems." Е. Н. Tyres. Dated Jantary 11th. 


699. ' Improvements on snd relating to electric furnaces for the 

roduction cf calcium carbide and other substsnces.” TINKER AND 

OLLIDAY, Ілр., and W. CaBpNo. Date d January 11th. 

710. “Improvements in or relating to spparatus fcr electrically 
controlling mechanical movements." P. E. E. RAvEROT and P. F. L. 
Ввылу. Date d January 11th. (Complete) 

764. “Hollow or recessed punches used in connection with 
Wheatstone’s automatic telegraphy or any other systems of automatic 
transmission.” J. W. Witmorr. Dated January 12th. (Complete) 

813. “An improved electrical sigral ing and tel grapbic sp- 

us.” J. O. BcBAFZB, E. Веку and P. Lirroro. Dated January 
13th. (Complete.) | 
‚ 825. "Improvements in electrical measuring icetraments.” А. F. 
Harns. Dated January 13th. 
. 864. "Improvements in electric arc lamps.“ W. J. L. BANDY and 
T. Gn. Dated January 18th. (Complete.) 


903. “Improvements in telephone exchange 'switchboarde." 
А. Ecxsrzin and W. A. Gurmris. Dated January 14th. 


906. “Аһ improved magnetc-electric generator and automatic 
5 and circuit closer.“ d. W. T. BHRüUBSHALL. Dated January 
4 

907. “Improvements in transmitting praed telegraphic met- 
sages.” A. BriLbERMANN. Dated January 14th. (Com pleite.) 

918. “ rad urbe, in enclosed elcctric arc lamps.” W. J. 
Davy. Dated January 14th. 

92b. ‘Rotary converters for single-phase alternating currents.” 
M. Dznr Dated January 14th. (Complcte.) 


934. “Method of and apparatus for electrically transmitting 
orders, signals, or indications from one place to another" A.U. 
ArcockK. Dated January 14th. 


ABSTBACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. ($n stamps). 


1897. 


19,445. ''Improvements relating to the distribution of electrical 
en by mesns of polyphase currents, and to induction coils or 
ormers therefor.” H.H.Lakm. (Prof. G. Grassi and D. Civita.) 
Dated sy ем 23rd, 1897. An induction apparatus or transformer is 
employed in systems with polyphase currents to obtain asingle alternat- 
ing current for lighting purposes, measuring, &c. Motors or the like 
arpa i mi by the polyphase current. А device suitable for a tri- 
phe current is as follows:—The laminated iron core has three 
be, 4, B, ©, wound with the three wires. The central limb may be 
wound oppositely to the others or in the same direction. The 
secondary coils may be wound upon the central link, B, or upon the 
limbs, 4 and o, only, or the coils may be joined in series. For currents 
having more than three phases, the transformer has a corresponding 
number of limbs. 4 claims. 


19,707. “ Improvements in supports for armature shafts." W. R. 
Тномрвон. Dated August 26th, 1897. The armature shaft of an elec- 
tric generator or motor is eupported in such a manner that it is capable 
of a slight longitudinal movement during the running of the machine, 
so as to prevent the brushes from continually bearing on the same 
part of the commutator. To the supports of the armature shaft are 
tecured a yoke ng а screw-threaded tube in which is mounted 
one end of a spindle, the opposite end of which rests in а conical 
recess in the end of the armature shaft. A sleeve acted on by a 
spring is arranged to slide upon the spindle, and between its head 
and of the tube are arranged ball bearings. 2 claims. 


19,719. “Improvements in methods of and means for electrical 
conversion and bution.” B. G. Lamma. Dated August 26th, 1897. 
Relates to converters for converting alternating (multiphase) 
éurrents into direct currents, ану for supplying a three-wire 
direct current system from alternating current circuits. Means are 
also provided whereby a par of different voltages may be 
secured in connection with an alternating current circuit and a 
dri Baga and Direct current motors may be run at varying 

by varying the counter electromotive forces. A rotary 
converter is shown in which multipolar field magnet is of ordinary 
construction, except that the pole yee are preferably shorter and 
wider, and may be provided with coils. The armature is of the iron- 
clad type, and the winding is cf the usual direct-current generator 
closed coil type, and connected at one end to the segments of the 
commutator, on which bear the brushes, and at the other end to 
collecting rings, which also bear brushes. Four rings and four brushes 
are employed, the machine being used for the transformation of two- 


phase alternating currents. Under these conditions the armature 
rotates, direct currents being taken off by the brushes. In another 
arrangement for obtaining various electromotive forces in the work- 
ing circuits, single coil transformers are arranged in the picce of the 
transformers. Motors are controlled by varying the counter 
electromotive force. 6 claims · 


1898. 


121. “Improvements in electric meters.” E. BaTaurT. Dated 
October 1st, 1898. Relates to an el ctric meter constituted by an 
electric motor and a registering device. Consists of a shunt electro- 
magnet with rings about its poles, and with its armature movable 
round its centre, cf а rotatirg dirc with а metallic pin, and of series 
coils wound through the core, about a portion only of tbe cross 
section of the sbunt magnet core. 11 claims. 


571. “Improved means for making electrical connections п 
railway trains.” W. BRIERLEY ard R. FosrER. Dated October 8th, 
1898. Relates to the means for making tbe electrical connections for 
signalling between various carriages. For this purpose, fixed round 
the coupling at each end of each hose pipe, is a ring which embraces 
the coupling and also surrounds the end of the hose pipe. The ring 
is fitted with two or more electric spring pushes" projecting from 
the fice of the ring at diametrically opposite points outside the 
coupling in such а way that upon coupling up the vacuum hose 
pipes the pushes” sball be forced together compressing the springs. 
The inner ends of the “pushes” are connected to the connecting 
wires which pass along the side of the carriage and communicate in 
the usual way with pushes” in each compartment of the compart- 
ment. 2 claims. | 


932. "Improvements in the manufacture or production of elec- 
trodes for secondary batteries.” O. Porrax." Dated October 12th, 
1898. Relates to the preparation of electrodes for accumulators 
by the action of electric currents whose vol dces not exceed 
two volts per cell, and may be regulated by insertion of counter 
electromotive forces without the aid of resistances. For the purpose 
of preventing the direct formation of peroxide and prcducing lower 
stages of oxides on the electrodes, which can be subsequently trans- 
formed by the usual treatment into positive or negative accumulator 
electrodes. 1 claim. 


1,145. “Improvements in electric cables" G. C. ALLINGHAM and 
W. Fenneryt. Dated October 14th, 1898. Relates to twin electric 
cables. The cables comprise two cores, each core being made up of a 
single row of corductors of circular cross section and equal size 
covered with a suitable 5 material. The conductors forming 
the core are held in position by dies while the insulating material is 
put round them. Two cores thus formed are placed together with 
their major cross sectional dimensions lel, and а prótective 
ccvering is applied. If desired, further lating covering is ap- 
plied according to the uses to which it will be subjected. The. 
dimensions of the cores are so arranged that the cores when together 
approximate to a square cross section. 3 claims. 


1,735. “Improvements in electrical accumulators or storage 
batteries.“ А. G. Apamson, T. W. ALLAN and ALLAN & ADAMSON, 
LimiTeD. Dated October 13th, 1898. Relates to the construction of 
hollow frame supporte for the active material in electrical accumu- 
lators. Consists of a hollow frame having lattices with bevelled, 
round or concave surfaces extending across its sides, and having the 
surfaces of these lattices on the inside of the frame so as to lock as 
well as support the paste, the frame, lattices and lug being cast in 
one piece of any suitable metal or alloy, 1 claim. 


1,887. “ Method of and means for enabling code or cypher ушшш 
от 1 to be 5 ше of the orena yboards 
type - writing machines, telegraphic apparatus, type com 
machines, or the like.” J. Влгтот. Dated September 13th, 1898. 
This invention has for its object to enable correspondence, or other 
communications, Or telegraphic messages, to be readily printed, 
composed in cypher or code, by means of an ordinary keyboard such 
аз is used for typewriting machines. The levers of the keyboard are 
marked with letters in the ordinary way, but on the keys caps are 
fitted with different letters on them from those of the keys, the caps 
of the instrument that is to print the message, &c., in code or cypher, 
being arranged in such order that the cp letters represent the eters 
of the ordinary word, and the letters of the keys and type-holders 
represent the corresponding code letters, while on the translating 
instrument the caps are fitted upon the keys in sueh order, that the 
cap letters represent the code letters and the key letters the ordinary 
words. 5 claims. 


2,382. “Improvements in or relating to electric telegraphy.” 
P. PicABD. Dated October 12th, 1898. This specification relates to 
electric telegraphs, and deals in detail with various combinations, 
accompanied by seven sheets of drawings and does not permit of 
abridgment. 14 claims. 


7,450. "Improvements in conductors, conduits, and collectors for 
electric railways and tramways.” H. Dann. Dated August let, 
1898. Relates to conductors, &c. and consists of a slotted rail 
within which is enclosed an isolating wooden sleeper for g 
the conductiog rails. The conducting rails, one preferably of iron 
and the other of copper, are mounted upon U-shaped carriers, which, 
by their elasticity tend to press the two conducting rails together, 
but they have also enough give to permit tho blade-ahaped collector 
to pass between the rails, and so а good contact is assured. Rectan- 
gular bent rubber guards are provided which prevent the entrance of 
water or dirt into the conduit; should, however, a little water find 
its way їп, it will drain off through the openings in the rubber guards 
and the slotted rail. 4 claims. | | 
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FEBRUARY 8, 1899. 


No, 1,106. 


STATIONS AND POWER 
SUPPLY. 


ALTERNATING 


One of the stock arguments against alternating supply has 
been the assertion that motive power could not be provided 
with any chance of success. It is hardly necessary to deal 
at length with this argument at the present time, because it 
has been proved that single-phase alternating motors are on 
the market which can be effectively employed for most of the 
purposes to which electric motors of moderate size are 
adapted. | | 

Engineers know perfectly well that the objection to 
motors as а day load on а small station, or one with a 
small day load to which motors are added, is the difficulty 
of maintaining the pressure within reasonable limits of 
variation from the declared normal. 

As Mr. Baynes pointed out some years ago, one has to 
consider neither the plant installed nor the evening maxi- 
mum load, but the percentage variation in load duriog the 
day, which the throwing on and off of individual motors 
may create. In an alternating station it is obvious that 


mere engine governing, however perfect, cannot, compensate 


for the load changes unless the alternator characteristic be very 
flat with a given exciting current. It is the exception rather 
than the rule to find special attention peid to switchboard 
regulation during daylight hours, and as motors are usually 
run during this period the benefit derived financially from a 
motor load has to be discounted by so much as is entailed by 
additional staff and attendance. 

The aspect of the question presented to the American 
engineer is rather different, ав may be judged by perusal of 
an article by Mr. T. M. Meston in a recent issue of a trans- 
Atlantic contemporary. We refer to this because it isa good 
illustration of the views held by those who are 
strong advocates of the motor as а revenue-yielding 
device. The argument runs as follows:—The most inte- 
reting problem connected with station management is 
the increasing of the net revenue, and any policy 
tending to give a larger gross revenue that does not at the 
same time add to the upkeep or operating expenses in the 
same proportion, must result in a gain in net profit. The 
standing charges of a station are principally charges on the 
capital outlay in the form of redemption, sinking fund, 
depreciation, and the like; rent, rates and taxes, salaries and 
wages, 60 far as they are necessarily incurred in maintaining 
the system in a state of preparedness to supply, and upkeep, 
&c., of the distributing system. These items cannot, under 
reasonably efficient management, be reduced by altering the 
method of running, nor are they augmented by increasing 
the classes of consuming devices supplied. Mr. Meston 
then deals with the case where a plant has been shut 
down in the day, and proceeds to show that by 
encouraging a motor load, a remunerative day service 
can be inaugurated. Like numerous advocates of cheap 
day supply, he cites clothing factories, family sewing 
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machines, dentists, lather, jewellers, doctors (for ope- 
rating Holtz machines), coffee mills, forge blowers, 
organ blowers for churches, pumps for houses where water 
supply is taken from wells, as likely sources of revenue. We 
are afraid that the aggregate return from these would be 
trifling compared with expectations. In this country, at 
least, the only serious consumers of electric energy for power 
purposes are lifts, workshop and warehouse motors to sup- 
plant gas engines, and the like. A fatherly Board of Trade 
insists upon many things, amongst them being the proviso 
that the supply shall be uninterrupted. Therefore, machinery 
has to be kept constantly at work, and most of the smaller 
stations have what is termed a “day plant,” ranging from 
40 kilowatts downwards toa toy of 10 kilowatts. One can 
hardly imagine that a host of coffee mills or sewing machines 
would overtax the power of even the smallest of these small 
seta, and our friends who are “hustlers” as well as station 
managers might find something to assist their “net revenue 
account" by encouraging such humble but useful users of 
power. | * - 

There is, however, another side to the question, and we 
should have thought space better employed on other subjects 
had it not been that this side must soon receive attention 
from many engineers, while even at present a few have had 
to look into it. An example will most readily show the 
importance of the quest io 4. A central station may be asked 
to supply power for, say, electric welding—work which 
requires large power for a very short period of time, and 
therefore causes variations in the station load of considerable 
magnitude at short intervals. Such a consumer cannot, on 
the face of it, be desirable. With motors only the first few 
give much trouble; when а large number are connected it is 
most unlikely that many wi'l bə started simultaneously and 
the individual variations cancel out mutually. But it is 
difficult to see how single large consumers can be oom- 
pensated by other consumers. This is a particular case of 
the general problem that has so far been met with in only 
a few districts, the provision of outside reserve or stand-by 
to theatres and other places generally operating their own 
private plants. Apart from the commercial aspect, there is 
the technical difficulty of providing mains and sub-station 
plant and of running at such pressures that the sudden 
acquisition of load by & particular section of distributor shall 
not injuriously affect the supply to the consumers who oon- 
stitute the normal load thereon, when, perhaps, the abnormal 
load has not been met with for months, and maybe years. 
We have confined our remarks to alternating systems. Con- 
linuous current systems are undoubtedly better able to cope 
with the change, inasmuch as it is customary to run with 
large networked distributors fed by several feeders, and there 
is no intermediate apparatus similar to transformers entering 
into the argument. 

We certainly tbink that more might be made of small 
motors. As time goes on prices will fall, and the charge for 
power or day supply will be reduced. Small motors in the 
aggregate may then be worth something, and the difficulties 
of ворру will disappear as the number increases. 
The one tbing that station engincers, however, find 
fault with is the starting current of even the best 
eingle-phase mo‘ors on the market. We may look 
forward to the time when Board of Trade inspections 
will have to be faced, and testing stations established. When 


that day comes, we sympathise with the woes of some engi- 
neers whose circuits are lightly loaded in the day time, but 
whose clientèle includes a few users of medinm-sized motors. 
The erratic character of motor load is its drawback, and we 
shall doubtless see other systems following the County of 
London Company in preferring 500-volt continuous for 
power supply, thus keeping alternating for lighting only. 


Electrolytic Conductivity of Salt Solutions.— 
R. Goldschmidt and A. Reychler have devised an apparatus 
of small capacity, by which electrolytic conductivities may be 
taken by the method of Kohlrausch. One of the electrodes 
is permanently fixed at the bottom of an ebonite cup, and is 
connected to a binding screw by a wire passing through the 
ebonite ; the other is attached to a micrometer screw po 
tected at the lower extremity by an ebonite sheath. The 
distanoe between the electrodes may be read to about 
0°01 mm. by means of the divided head of the screw. The 
first apparatus, with electrodes of 9:4 mm. diameter, in & 
cup of 15:5 mm. in diameter, did not give a sufficiently clear 
sound in the telephone when the Qectrodes were 3 mm. or 
more apart. The second apparatus employed, with electrodes 
of 14:8 and 40 mm. diameter, in cups of 17:8 and 47 mm. 
diameter, respectively, gave satisfactory resulta under certain 
oonditions. The specific conductivity of +4» N — potassium 
chloride solution was calculated from the observed resist- 
ances, R and Rl, of у N — and у} N — potassium 
chloride solations, taking Kohlrausch's figure for the con- 
ductivity of the former solution, 


sp. cond. — Е х 0002244, К 
The figures obtained decreased regularly as the distance 
between the electrodes increased (after the distance of 3 mm., 
below which the resulta are irregular). Satisfactorily constant 
results were obtained when resistances Rm and R!,,, Rn and 
R!, were measured, for the distances, m and n, between the 
electrodes. Then 
Rin Р К, 


This N might be employed to determine conduc- 


tivities by a method the inverse of the ordinary. The 
resistance of a standard solution being measured for different 
distances of the electrodes, the condition of silence in the 
telephone, using solution of unknown conductivity, can be 
effected by movement of the micrometer screw, the movable 
contact on the bridge remaining at the centre of the wire. 
The above is an abstract of a paper in the Bull. Soc. Chim., 
1898, 19, (15), 675—684. 


Balancing the Distribution of Current in Multiple- 
Wound Armatures.—A practical instance of the value of 
the system of equalising the output of the various sections 
of a parallel-wound multipolar armature, designed by Mr. 
B. G. Lamme, and described in the New York Electrical 
World, has been given by the accidental errors in connecting 
up some large electrolytic generatora. One such machine, 
says our contemporary, was operated with one of. the shunt 
exciting coils reversed for two years before the mistake was 
discovered, the armature cross connections passing currents 
which gave an armature reaction sufficient to build up the 
needed field. An 810-kw. 180-volt 4,500-ampere generator was 
operated continuously for three weeks with two coils reversed, 
very little difference in the performance being noted when 
the mistake was corrected. A further advantage ‘of this 
system not noted in the original article is that the balancing 
of the field not only equalises the distribution of the carrent, 
bat equalises the magnetic pull around the armature, which, 
in the case of large engine-type machines, is so great that if 
unbalanced it is likely to wreck some part of the apparatas. 
Machines with cross-connected coils can be run with the 
armature iron practically touching the pieces on one 
side and double the normal gap on the other, with very little 
tendency to cling to the near poles. 
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COMBINED OONDUIT AND SURFACE 
CONTACT SYSTEM. 


A BYSTEM which claims to possess the merits of the conduit 
and surface method has lately been patented by Messrs. Stende- 
bach and Linker, whose interests in this country are repre- 
sented by Messrs. Estler Bros. 

It er a combination of the open conduit with con- 
tact studs in the centre of the track, in which, however, the 
conduit serves solely for the purpose of admitting the contaot 
: dloger in connection with the contact apparatus and for 
: drainage, or, as in the later form the contacts may be placed 
contignous to the conduit. | 

The construction of the later form of conduit is as 
follows :— The н аыл iu ug : 5 
mechanism, is partly reotangular an oylindri 
The саатан of the bor is ge with а cover, 2, 
flush with the surface of the street. Inside this cylindrical 
рио, а Баг, 8, is arranged, consisting of two parta, the 
: of the lower portion forming a pan-like flange. The 

lower end of the bar, 8, rests in a socket of a web of the box, 
.1, while the upper end fits in a socket of the cover, 2. The 
pan-like part of the bar, 3, is fitted with a toothed wheel, 
Зл, engaged in a rack, 4. The end of this rack, 4, which 
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| | bar, 8, is fitted on its r end 
with a disc, 9, of insulating material to which the contacts, 
10 and 11, are fixed and connected together by a wire, 12, 
embedded in the disc, 9. The bar, 3, is encased: by the 
small cylinder, 17, which is screwed::on (to the box, 1, and 
the lower part of which rests in the pan-like part of the bar, 
8, and this is filled with mercury to exclude moisture from 
the space containing the contacts, while the u end of 
the cylinder, 17, is made air-tight by means of e India- 
rubber ring, 18. | 

If the contact closer fitted to the car now passes through 
‘the conduit between the rollers, 5 and 84, the rack, 4, is 
forced into the box, 1, and this imparts a circular motion 
to the bar, 8, which in turn causes the diso, 9, to revolve, 
bringing the contacts, 10 and 11, and the counter sag ere 
13 and 14, respectively, . The contact, 14, is joi 
to the feeder cable, 16, while from 13 the current is led to 
the contact stnds in the centre of the track from which the 
current is taken up by the motor car in the manner 
described above. As soon as the contact closer passes 
е og 5, this is me free, E the rack, 4, is 

К to its original position means of the s 6 
which is reinforced by the iral spring, 21, fitted in the 
cover, 2, on a pin, 20, of the diso, 9. Instead of the springs 
oounter weights could be used. 


SOME GENERAL OBSERVATIONS ON 


ELECTRIO TRACTION.* 


By HORAOE F. PARSHALL, M.LO.E., МІЕ Е. 


A GENERAL paper on electric traction must be to some extent dis- 
cursive, and from the standpoint of those looking for specific facts, 
superficial. | 

It is a naturai thing for engineers to reason from experience with 
electric lighting plant, as to how best to design plants suitable for 
electric traction purposes. Such reasoning, however, is likely to be 
defective and lead to wrong results. A primary difference between 


electric lighting and electric traction, so faras the station is con- 


cerned, relates to the difference in the nature of the load—one being 
approximately constant from moment to moment, and the other 
varying between wide limits, and at such a rate that many engineers 
liken the strains upon traction apparatus to those upon rolling mill 
engines. Another difference of great importance is, that in a plant 
of given nominal horse-power, from three to five times the quantity 
of electricity would be generated for traction as for lighting pur- 
poem; consequently a greater capital investment, greater refinement 
the machinery, and greater margins in the individual machines, 

or in the number of spare machines, are commercially permissible in 
the case of electric traction. In general, lighting machinery is called 
u to work at full load for a few hours in the day, whereas trao- 
machinery is generally called upon to work at approximately full 

lead for many hours in the day. | 
The steam-generating plant for either lighting or traction of the 
same capacity need not differ in character to be equally efficient. 
Having reference, however, to the better load factor of the traction 


be 
coal-handling machinery and c^al storage are j . l 
elaborate arrangements of steam piping are also justifled, since the 
loss, due to condensation in steam pipes, is determined by. the 
number of hours the pipes are under pressure rather than by the 
quantity of steam carried by them. 
Steam engines have been the subject of frequent ditcussions. It 
has been a much-debated point as to whether or notan engine should 
have a heavy fly-wheel. This question resolves itself into the moet 
economical way, average loads considered, of getting the maximum 
effort from the steam engine to take care of the temporary overload: 
incident to traction work. | : 
he dimensions of the cylinders of engines for good economy are 
determined with reference to average loads. For best economy, then, 
at good regulation, heavy fiy-wheels are necessary to assist. in over- 
loads in traction work. The question of governing bas also been 
frequently discussed. I do not understand why this question should 
be discussed, since nobody is of the opinion that an engine that 
governs closely is at a dieadvantage. Such engines do not cost appre- 
ciably more, and are now — manufactured. In reading such 
discussions I have frequently why the electrical conditions 
met with in parallel ronan Seah not been taken into consideration. 
The necessity of close regulation of steam engines was first. demon- 
strated in the case of generators running in parallel, where the load 
черер divide with rapidly varying loads unless the engines 
th accuracy. | 
Another matter frequently discussed is that in res to the 
speed of engines. Here, also, the electrician is enti to some 
voice, since experience has clearly demonstrated that each візе of 
dynamo has a range of speed through which ite performance either 
as to efficiency, regulation, or sparking is best, and dynamos built 
outside of this range of speed are at the expense of efficiency, 
or commutation. | 
The speed of the 1,500 kw. dynamos which I designed some years 
ago was limited to 75 revolutions per minute. Experience since then 
has not demonstrated the advisability of increasing the beyond 
this, for this size of machine. My own experience justifies the 
statement that the mechanical and electrical conditions in the case 
ко yr direct connected generators, generally coincide in the 


speed. 

The system of transmitting mains for distribution, on account of 
the better load factor in traction installations should be designed, for. 
most economical working, with a greater cross section than in the 
case of lighting with its smaller load factor. This is obvious from 
Lord Kelvin's law, in which the interest that goes on perpstually is 
balanced against the cost of the energy wasted in the mains. Olearly 
then as the cost of energy does not vary in the simple ratio of load 
factor if mains are to be utilised three or four times as many hours 
in the year at rated capacity in one case as in another, a large cross 
section cable is required if the cost of the wasted energy is to balance 
“apart from the proper designing of stem of transmissi 

rom the proper de g of a given m ansmission 
and distribution, there remains the question as to what will be 
the nature of the transmission, that is, whether continuous currents 
shall be used or whether the distribution shall be multiphase with 
sub-stations. The solution is to be: determined in to the 
amount of power and the distance to which it is to be transmitted, 
and in particular cases to the conditions of distribution. Thus, 
where a very small voltage drop is permissible in the consumer's 
circuits, as in the case of earth returns, multiphase transmission 
with frequent sub-stations becomes a necessity, where under less 


Paper read before the Northern Society of Electrical Engineers, 
Tuesday, January 24th, 1899. 
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restricted conditions continuous current transmission would be more 
economical. 

For comparison between continuous current high tension trans- 
mission and multiphase transmission, see Proceedings Institution Civil 
Engineers, Vo). cxxxiii., Paper No. 3,090. 

It appears from this that the distance at which multiphase car- 
rents become efficient as compared with continuous currents at 500 
volts, is somewhat less than has been frequently anticipated. 

The fixed losses in a multiphase system for the distribution of 
power for traction work are determined largely by the maximum 
momentary load which may come upon the sub-stations. When the 
ratio of the average to the maximum temporary load is comparatively 
large, the distance at which continuous currents become more efficient 
than multiphase currents is increased. In very large traction instal- 
lations, in which the ratio of the average to the maximum approaches 
unity for average working, the distance at which high tension 
currents are more advantage us is lessened. What method of trans- 
mission will be most efficient in a particular case cannot be deter- 
mined without knowledge as to the natare of the load. Ia the 
Dublin installation, which I have recently designed for 250 cats, the 
power station is approximately in the centre of the system. Тһе 
average distance of transmission is about 24 miles. I have used 500 


volts continuous current with so-called "boosting machines,” taking 


the current out of the rails at certain points so as to restrict the mazi- 
mum drop in the earth to 2 or 3 volts. For two lines, extending some 
eight miles from the power staticn, I have, at a distance of about six 
miles, planned toinstal a rotary converter station. The multiphase load, 
however, being such a small fraction of the whole, I have not installed 
multiphase generating macbices in the station, but have used a special 
design of rotary converter run from the continuous current machines. 
Buch rotaries have to be very specially designed, since, in the case of 
the current becoming displaced in phase, they are apt to race 
dangerously. This is a particular case, des after determining 
the average current consumption in any part of the system, when 
the ratio between the average and the maximum is approximately 
known frcm experience, so as to im the minimum fixed losses, 
or, in other words, to insure, under average conditioos, maximum 
efficiency. Were the number of cars doubled I would locate sub- 
stations approximately at the feeding-in points, and would use malti- 
phase transmission. 

An advantage in the use of rotary converter stations is, that at 
constant s such machines will give constant vol regardless 
of the load or the drop in the lines (provided this be limited to an 
economical amount), or the regulation in the transformers, so that 
such machines can be made to supply simultaneously and satis- 
fectorily both traction and lighting installations. To justify this 
statement I instance tests recently made on some 900 kw. rotary con- 
verters from which fall load could be thrown on or off from one to 
the other machine without any perceptible variation of the con- 
tiauous current vol 

In the designing of a multiphase system selection has to be made 
between quarter and three-phase. The three-phase system has the 
important advantage that but three-quarters of the weight of copper 
is required, as with cither single or quarter-phase transmission. Oon- 
sidered, therefore, with the energy factors common in multiphase 
working, the three-phase system gives better transmission efficiency 
with the same section of copper in the average case аз continuous 
current. 

Another advantage is gained when the transformers are delta 
connected. Any one of the three can fail, and the other two will 
deliver phase currents to the rotaries. There is practically no 
difference as to efficiency or working between tri-phase and quarter- 
phase rotary converters. Ia installations ШАД general use of 
rotary converters feeding into a network at constant voltage, it is 
necossary to observe some care in selecting the high tension mains, 
and in secaring engines with approximately constant velocity. 
An engine, to be entirely satisfactory, should not produce by variable 
velocity a phase displacement of more than 5° per half cycle from 
that of constant velocity. The transmitting mains should be de- 
signed with comparatively small drop, so that the rotary converters 
work properly ia parallel ia different stations, and so that the rotary 
converters can generate constant voltage with a varying load, without 
too great phase displacement. If ргорег precautions are not taken 
in these matters, rotary converters will not operate satisfactorily in 

rallel, and are likely to give a great amount of trouble from spark- 

ng and irregular variation of voltage. 

For working with '' rotaries," I would also point out the necessity 
of arranging the mains so that the current in each phase is delivered 
approximately at the sime voltage. I have recently been conducting 
some tests on “rotaries” working on triple concentric mains. 
As first the current in the different phases varied by about 
10 per cent, and the rotaries worked unsatisfactorily; when, 
however, the E. M. Fe. were equalised, the rotaries worked with entire 
satisfaction. The conclusion to be drawn from this, for thrve- 
phase working, is that the cables should have equal inductance, equal 
capacity, aud equal resistance in each circuit, | 

In installations which I have designed I have used cables drawn in 
conduits, and with manholes approximately 100 yards apart, so that 
the cables can be readily replaced or supplemented to meet the 
demands of the service. Armoured cables Dia in a common trench 
are objectionable, in that the burning out of one is quite likely to 
destroy its neighbour. 

By far the most dificult problem to solve at the present moment 
in large multiphase stations is in connection with the switching 
apparatus. Circuit breakers have been devised for continuous cur- 
rents that will open at any current to be met with in practice. In the 
case of alternating currents the same perfection has not been made. I 
recently examined the plans of a 70,000-H.P. station, and could not 
but feel that the success of the whole installation was dependent upon 
the switching arrangements, 


In this discussion I have assumed that the distribution in a traction 
system would be by continuous currents. I have seen nothing that 
would lead me to believe that any other system will come into 


general use. 


The next point for consideration is as to what form of a 8 
should b3 used for conducting the electricity from the distributiog 
mains to the car; whether it should be the single wire overhead 


„ with earth return, the two-wire system with return 
3, 


overh or with this last connected up аз a three-wire system with 
the middle pair of trolley wires acting as а neutral, or whether а con- 
duit system should be used. The valid objection to the single over- 
head trolley system, neglecting the sathetic опе, is in the use of 
the earth as а return circuit. Troubles from electrolysis have been 
frequent in the United States where the E.M.F. drop in the earth 
return is not limited by legislation. Owing to the stringent regula- 
tions of the Board of Trade, little trouble has yet been experienoed in 
England oron the Continent where similar regulations are in force. 
I pointed out in а paper which I read before the Institution of Elec- 
trical Engi that with even very small E. M. Fa. a certain per- 
centage of the current in all cases leaves the rails. With amounts of 
copper commercially permissible, either sub-s'ations at frequent 
intervals or boosting machines such as have already been described by 
Major Cardew and myself at the Institution of Electrical Engineers 
are necessary to brirg the E. M. F. down to two or three volts, 
which in most cases of municipal working is the safe limit. If the 
E. M. F. exceeds this limit, trouble from electrolysis will probably 
occur at some date more or less remote, accordiog to the lccal con- 
ditions as to the location of the earth return in respect to the gas and 
water pipes and the nature of tho soil. 

The double overhead trolley system eliminates the possibility of 
trouble from electrolysis. In the case, however, of most cities where 
numerous lines converge at certain poiuts, the double overhead ocon- 
struction would be complicated and objectionable in appearance. 
The same applies to the double overhead three-wire system. This 
last system hag great advantages, however, and when used in connec- 
tion with rotary converters, which act both as converters aud 
equalisers, 16 is possible to operate tramways over very long dis- 
tances from a single generating station. 

The conduit system has been used in various American and Oon- 
tinental cities with a considerable degree of success. Tae advantage 
of this system is, that it can be а doubly insulated system avoiding 
danger from electrolysis, and that there are no overhead wires. 
An additional rail at the side or pair of rails between the tracks, 
along the slot, bas to be set off against the overhead wires on 
r DE comparison between the two systems as to appearance in the 

ree 


In general, corporations are in & better position to instal conduit 
systems than private companies, since corporations can borrow money 
at low rates of interest, and have not so great amortisation to con- 
sider. Further, corporations frequently having the control of gas 
and water pipes can matters so that the conduits can be put 
in at а less first cost. In some cities I believe the installation of 
conduits ander a dual management would be impracticable, since the 
conduits would interfere with the gas and water pipes to such an 
extent that the conduits could not ba installed, except by such 
general re-arrangement, that local consent could not be obtained. 
Undoubtedly, in the case of heavy storms, the conduit system is more 
troublesome than the overhead system. I had some examples of this 
in my recent visit to the United States. In New York it has been 
found necessary to employ an elaborate system of double-throw 
switches, so that if a part of the ve of the system goes to 
earth, it can be put on the negative side and the negative on the 
positive side. g 

The Dablin station has been designed to work all the care in the 
City of Dublin and its suburbs. It is centrally located, and at the 
same time bas exceptional facilities for coal and water supply. The 
coal is handled automatically from the ship to bankers over the 
boilers, ard from thence it is weighed separately into each boiler. 
The boilers are of the water-tube type, and the pi is оп а system 
devised by myself, which I have termed the “ bye-pass" system, 
since each pair of boilers normally supply its corresponding engine, 
but can, by means of tha “ bye-pass,” supply any other engine. The 
engines are of the vertical cross compou pe, -20 inches and 40 
inches cylicders, 42 inches stroke and 90 revolutions. 

In conclusion, I would point out that the mistake most fre- 
quently made has been in under estimating the amount of power 
that may ultimately be required in a traction system. Both the 
siz; and type of macbinery in a generating station should bs deter- 


mined in respect to the maximum output of the station. Having 


regard to the present regulations of the Board of Trade and to 
economy in transmission and distribution, the limit for a 500-volt 
continuous current station is usually reached at 5,000-kw. output. 
Beyond this, а multiphase system of transmission with rotary trans- 
formers for continuous current distribution becomes necessary for 
most economical working, since experience has fully demonstrated 
the greater economy of working from a single central power station. 
The universal station is the multiphase station, since it can meet 
every condition with а single type of generating machinery. As 
pointed out in the paper, however, the distance of transmission, 
amount of power, and the nature of the load, are the factors deter- 
mining whether а continuous current or а multiphase system is best 
in particular cases. 

ving regard to lighting experience in the large American cities in 
whicb the three-wire system was originally installed, and which is 
now being replaced by a three-phase system with sub-stations to 
secure greater economy in working, it would seem wiser in many 
cases to sacrifice somewhat in electrical efficiency at the beginning and 
provide for a pes suitable for | isi n unlimited growth, either 
ч "i amount of power or area of district supplied from a central power 

on. 
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DISCUSSION. 


Mr. Нинвү Epmunpe, who presided, said the question before 
them that night was а корса, one. He believed there were 
many gentlemen conre with the Manchester апа Salford Oorpo- 
rations present who were largely interested in the question of electric 
traction, and one of the largest questions probably wae, what system 
should be adopted, whether it should be overhead or und und. 
He did not want to direct the discussion; he wished to 
begin with a very open mind. It would be very useful if the different 
gentlemen pretent would confine themselves as far as they could to the 
general questions raised in the paper, and, at the same time, he could 
quite see that Mr. Parshall bad been very careful not to confiae him- 
self to апу particular line. Speakirg for Limself, he had been 
Closely іа ‘contact with tbe elcctric traction movement for a great 
many years. He thought in England tkey had the conduit system 
illustrated in a very primitive, and not unsuccessful way, in 
Blackpool some years ago by Mr. Holroyd Smith. Shortly after that 
they had the Bentley-Knight system and overtiead, and the growth of 
that cvarhead system in connecticn with either’ single c:ndnctor or 
double conductor for the polyphase methcds, as they had many 
examples of that in America and Europe to-day. He thought the 
esthetic consideraticn was а very serious one. They did not want 
to disturb the streets. On tke other hard, speaking not as an eleo- 
trical engineer, but as one of the public, there was no doubt that it 
was great nuisance to have any interference with vehicles which 
were not constructed to run on the tram rails. Two tram rails were 
bad, bat two with a conduit were worse. Of course, the ideal mode 
was accumulators, but they were ont of the question then. On the 
other hand, the overhead system had a great deal in its favour; it 
was extremely simple, 16 was comparatively inexpensive, and it did 
not commit them to a large expenditure of which they werenot quite 
sure. They bad all to go . The public demanded electric 
traction, and they had to find out the simplest mode of supplying 
electric traction to Manchester. He thought eventually the simplest 
and cheapest would be the overhead system. Ол the other hand, let 
them take the e, thetio side. He had been in most of the cities in 
Eerope. He would take a little place in Northern Italy, Lugano. 
There they had narrow streets and two overhead wires. They did 
not look so bad, and were well out of the way, and certainly they did 
not suffer locally any inconvenience from the overhead wires. In 


Manchester. 

Mr. Ferranrteaid he had listened with very great interest to the paper. 
Tbe point with which he sympathised with Mr. Parshall was where 
Mr. Parshall told them that in cases of large stationa they wanted to 
make the stations universsl, a station which wculd not only feed the 
area round about it and the trams which ran near to it, but which would 
feed the tramways running into the country, and do the lighting load 
м well. He need bard)y give ару excuse for being thoroughly in 
accord with those views. They had been the views which he had 
held all along, they were the views which caused him more than 10 
years ago to set to work the Deptford station. He would call their 
attention to the fact that although they started electrio lightin 
many years ago with overhead wires, there were certainly 
reasons for going underground. Anyone who had to do with that 
business in London, and knew what wayleaves were, and the trouble 
of getting them, snd what they had to pay for them, would know 
that there was TL reasons for an underground system 
in case. telephone system was certainly one 
the overhead wires were largely used, ard were 
esirable for getting conveniently to the different 

without spending too much money; stil they 

overhead wires coming down, and they were being 
by well-protected cables laid in the street, which 
danger in case of storms, and upon which the depreciation 
small. Now, was electric traction going to follow those 
systems of electric lighting and telephony, of which they 
had some years’ experience ? was really the best thing to 
а as Manchester? It was very hard indeed to 
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to decide what to do, and to do it. They were 
already seven or. ght years behindhand, and they appeared to have 
the industry that scme might say it was ina 
transient period. They knew that there had recently been installed 
юше very large installations in the Btates on the underground 
system, and although it had not been a perfectly smooth 


and Matter to work those systems, still they 
Worked satisfactorily as regarded the public, commercially 
каб What they would Бе a year or two hence 


practical] y. 
it was hard to say, but it was highly probable that the great desira- 
bility of that system being shown, and the demand for a system in 
the бте without overhead wires having been thoroughly demon- 


pe cant 


strated, the ingenuity of the country would be brought upon making 
that m perfect. Notwithstan the great difficulties of having 
electricity in the mud, as it would be in this city of ours, it would 
be made to work, and would be a desirable, sightly, and perfect 
system for doing electric traction in the streets of the city. 

Dr. Epwakp Норкінвоя said he thought the chairman in his opening 
speech rather gave a turn to the discussion in directing it to the local 
question which was agitating them in Manchester at the present 
fime, With regard to the system to be adopted when the Oorpora- 
tion changed the tramways of that locality to eleotrio traction. The 
chairman had made a remark, which probably he had good grounds 
for making, aud Mr. Ferrsnti had also repeated it, which struck him 
at the time as being rather (ff. band. That was, that accumulators 
were out ofthe question. He would like to ask why? He h:d often 
asked that question, but he had never had an answer. He thought, 
at any rate, that accumulators were worth serious coneideration, and 
be was not at all sure that they in England were not preparing for 
themselves a back scat upon the question of electric traction by 
refusing to consider the use of accumulators, when, it they 
looked abroad, many of the most important systems on the Con- 
tinent had already adopted the accumulator system on a large scale, 
which in some cases had been satisfactorily at work for thi ee 
or four years, and they were satisfied with the result both from an 
economical point of view, and from an engineering pointcf view. He 
believed in Hanover, which was one of the first towns to adopt the 
accumulator system, it had been at work now for two or threo years 
with entirely satisfactory results. The same system had lately been 
adopted in Vienna, Dresden, and to some extent in Berlin. No one 
could doubt tbat outside the town in suburban districte, where there 
were no exceptional difficulties in the way of gas pipes, water pipes, 
&c., that either an overbead system or, in some ¢xceptional cases, tho 
conduit system, was much to be preferred on the question of economy, 
but when they came to the centre of the town the case was very 
different, and therefore those towns like Hanover, and the others he 
had mentioned, had adopted the overhead system of traction in the 
suburbe, and the accumulator system in the centre of the town. The 
accumulators were charged in some cases from the overhead trolley 
while running, and then run off from the overhead system fully 
charged, to do their service and return to their work on the outekirte. 
The disadvantages of the system were tolerably obvious. In cases 
like Hanover, where the oars were partially worked by accumu!a‘ors, 
the dead weight of the car was increased some 25 per cent. by the weight 
of tbe accumulators. That, of course, meant 25 per cent. more power. 
There was also the question that the accumulators also required main- 
tenance. That was a practical question which people knew very little 
about in England. They had had only one serious experiment with 
accumulator traction, and that was at Birmingham, on a line very ill 
equipped, and very difficult to work, and yet that lice had been, and 


was at the present time, worked with entire suocess by accumulators, 


and he thought by the results which had been achieved, there was no 
doubt that more one of the companies manufacturing accumulators 
in England at the present time would be willing to undertake entire 
maintenance of the batteries at а cost of 14. per car mile, aod 
would make a reasonable profit upon it. You have there a com- 
plete answer to the question of the cost of maintenance. 
He would go back for one moment to say that, in adding 25 per cent. 
to the weight, they must also add the loss of energy in the accumu- 
lator, which would probably add another 25 per cent., making а total 
cf nearly 50 per cent. greater energy required per car mile with 
the accumulator than the overhead or conduit. The advantages, 
however, were obvious. Whatever the Corporation might, in their 
wisdom, decide to do at present in the way of adopting the con- 
duit or overhead system, he was quite certain before very long 
they would see neither of those systems in existence. He would 
like to suggest to Mr. Alderman Higginbottom that it was worth 
while to make the same careful investigations into the ques- 
tion of accumulator traction, which he had done with such con- 
spicuous sucoess in the case of the overhead and conduit. He thought 
the discussion which had taken place in Manchester would show the 
firm grip they had got of the facts, and all he would ask was that 
the Committee, especially Mr. Alderman Higginbottom, should direct 
his attention to the question of accumulators. It would be no small 
aivantage in a town like Manchester to get rid, absolutely, of 
return currents through the earth. No one knew better than Mr. 
Parshall what a difficult qaestion that was. Mr. Parshall dealt with 
it in a number of cases with entire success, and there was no doubt 
that it could be dealt with in Manchester, but at a very considerable 
cost. He need not suggest the enormous advantage of getting rid 
altogether either of putting up poles for carrying the overhead wires, 
and in the case of the conduit system getting rid of the necessity of 
taking up the streets. It was sometimes said that the adoption of 
the overhead system would have a very great advantage over the 
conduit in avoiding takiog up tho streets. Feeders, however, would 
have to be laid in both cases, аса with all due deference to Mr. 
Wordingbam, the people of Manchester would be very glad if their 
streets were not so frequently disturbxd. Не would like, in con- 
clusion, to refer to a remark of Mr. Ferranti's. He (Mr. Ferranti) 
was surprised Mr. Parehall did not give some definite opinion :8 
to whether the conduit or overhead system was the most suitabl. 
Mr. Parshall was а wise man, and would not venture an opinion 
until he was really acquaioted with all the local conditions. He 
boped Mr. Parshall at some future time after he bad investigated 
the local conditions would give them the benefit of another paper, 
meanwhile the chairman of the Tramways Committee would do 
т to suspend Біз judgment upon the system to be finally 
adopted. 

. CLIBENHUGH said there were one or two points which might be 
ventilated with advantage. One was with reference to the speed of 
the 1,500 kilowatt dynamos which Mr. Paraball designed, and in which 
he limited the speed to 75 revolutions per minute. He went on to say 
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that “ his own experience justified the statement that the mechanical: 


and electrical conditions in the case of the larger connected 
pem generally eoincided in the matter of speed," which he, 
. Olirehogh, t it to mean when boiled down that Oorliss 


pess system, where each pair of boilers supplies its own engines 
norm ly, but by means of the bye- supply any other. That was 
not at new in this country. ith "d to the other matters, 
they of course invariably had to go back to the well-worn question of 
overhead v. conduit system, and the speakers up to the present had 
kept abeolutely clear of mentioning either the advantages or disad- 
vantages of either. He did not wish to lay down the law in any 
way, but it was obvious that it was primarily a question of capital 
expenditure as to which system they were going to adopt, With 
regard to the conduit system, they had an enormous mass of figures 
available, all of which varied immensely. They were told by some 
excellent authorities that the conduit system would cost £10,000 per 
mile, others came down to £4,000 per mile, all of which were 

T perfectly accurate. The cost of the conduit system in 

ngland must be absolutely dependent upon the condition of the 
sub-soil. Those of them who had had expe 


warranted а very large exp 
Lancashire did not feel inclined to s 


nobody in the room would deny that whatever might be the merits 
of any existing conduit system, it was obvious that in 5 or 10 years 
they would have something better, and something which might differ 
very largely in principle. He knew it was a dangerous subject to 
mention amongst electrical engineers, bat there was such a thing as 
the surface contact system. This system was got to such a state of 
prosperity, that one or two prospectuses had been published. There 
. were elements of success in it, and he would be a bold man who 
would say that we should not have a good surface contact m in 
10 years’time. If it could be made ‚ 16 was obviously better 
than any form of conduit system which existed at the present 
moment. The whole gist of his argument was this, they were dis- 
cussing the question of sacrificing possibly £1,300 per mile for 
5 getting something which might save them many thousands, 
because they were bound to put down a conduit which was not by a 
long way the best that they would be able to put down in 6 or 10 
year time. Mr. Ferranti mentioned that telephone wires and overhesd 


electric lighting wires Һай come down; nobody knew better than 
Mr. Ferranti 


? that those wires had their uses in their time. 
Therefore, he said, lct the trolley wires be put up, and let them come 
down, but vd must not take them down until they got something 

astonished him 


good. Dr. Hopkiason rather by getting up as an 
advocate of accumulators. Dr. kinson said he had asked А 
number o£ people the reasons that electrical ep in general said 


satisfactory answer. Dr. 
tremely 1 8055 man p^ convinoe. е answer to Ыш 
seemed sa Я passengers іп а car weighed 
approximately 7,000 Ibe.; the accumulators to propel 
three passengers would weigh 4,000 lbs. To travel 
at the rate of 8 miles an hour with this weight would 
take a largo AME of additional horse-power. They all 
realised if they could get lightness and economy in 
storage, it would be the ideal system. Manchester 


Alderman HicanwBorrow said as he had been 
brought into the discussion he felt bound to answer 
not as an electrical eer, but as a mechanical 
engineer, what he considered the right thing for 
Manchester. The whole thing hung virtually upon 
the local conditions of each town, and when they in 
Manchester considered the conduit or overhead systems, 
they must consider the local conditions as well It 
was all well to consider a town like Washing- 
ton, with its different climate, and a town like 
Manchester, with its mud and wet. Apam, must 
consider the condition of the rails ester, 
and the cost of in the first place. 
Manchester, they had miles of track, and wi 
the exception of 10 miles, he believed he might say 
that the whole was fit to receive electric traction, 
whether on the overhead or conduit m. Now 
the cost of adopting the overhead system in Manchester 
would Маа А be, from recognised authorities, £2,135 per mile of 
single track. Mr. Olirehugh put it down as low as £1,300. Of course, he 
was eliminating everything in that that was common to the system 
tram rails pure and simple. Now, if they put down a conduit 
system for 07 miles of track, it would cost something like £700,000, 
as against £144,000 for the overhead system, and that was а con- 
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up in the future. He himself had always been a strong 
vocate with Dr. ward ho Waa ar 
forward to when the accumulator car 


Say T oas Ier add is COLMA ee hat could 
way orses. a Over what | 
they do? D admits that for outside the centre 


expires. Now for the overhead system they could commence to 
their rails and gus mains, and thoy could begin in 1901 without 


eight years. about Piocadilly, with all its crossings, with all 
its te. Why,in Washington alone a position similar to that 
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the idea that the accumulator was the proper Tm He 
Hanover, and the manager of the company told bim that they 
compelled to do without the overhead wire in the centre of the 


ji 


and therefore they had adopted the accumulator. If they could have 
had the overhead they would have put it in. An accumulator 
weighed 2j tons, and the life of the was only two years, there- 
fore the maintenance would be 50 per cent. upon e celL The 
value of every car would be increased £250 by those and they 
could not be commercially successful. Twenty-five per cent. for 
weight, and 25 per cent. loss in accumulators, total 50 per cent.; that 


would make the difference between working at a profit and wor 
at а loss, and he thought until science had shown that a cell 
work with far less loss than that, the accumulator car was out of the 


question. 
(To be continued.) 


HIGH-SPEED COMBINED LIGHTING PLANT. 


plant which is being man by Messrs. T. Ooulthard i 
The boiler and dynamo is supplied on 
wall exited for . ОРТ 


one base plate, such an 

private installations. The taken HOM à piant oe 
of suppl current for 70 16-О.Р. incandescence lights, or about 
130 8-0.P. lights. 


outside towns, this 
= 10d. per hour, against 94d. for oil. Fuel! plus the water will not 


represent a eonsum 
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exceed 10d. per hour. It is considered safe to reckon that in small 
ger urbi, rv ae tion of oil fuel and water would be about the same 
as 0 g. 

e A ze of of the combination are 7 feet long by 2 feet 
9 inches wide, the weight under one ton. The dynamo shown is of 
Messrs, Ernest Scott & Mountain’s "Tyne" pattern which is well 
suited for continuous running without over чүч 


The engine is of Messrs. Coulthard's ed type, and 
к wat te d i eae to both k high El 


minutes. 
The boiler is of the firm's latest pattern water-tube type. The 
features are safety straight tubes, rapid and uninter- 
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For cleaning purposes the 
ет fy eill beans Aba door 
; this enables the burner to be 
whilst working. A combined air 
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the engine shaft. Tho air 


and boiler feed pump is connected to 
ying air to the oil tank which supplies the oil 


pump is used for supp 
the burner. A feed-water heater is also provided, which is coupled 
to the exhaust pipe of the engine. The feed-water heater is of large 


capacity, and it is t thus possible to gain the advan of supplying 
the feed water to the boiler hot, VV 
quantity of the exhaust steam. These plants are made in sizes 
capable of supplying from 50 16-C.P. up to 250 16-C.P. 


THE BALANCE OF TRADE BOGEY. 


ACCORDING to Board of Trade returns, this country imports an 
enormous amount more than it exports. The correctness of the figures 
is doubted by the Engineer, and, probably, with 
justification. The balance of trade i is like a red 
to а Spanish bull in its effect on “ fair traders and 
protectionists, to give one set of people a double 
rope enero They assume that Great Britain 
pays gold for the difference. Now, for years the 
so-called balance has been against us, and in that 
time Great Britain, a gold paying country but 
not a gold producing country, has paid away 
more gold than there is in the world. The 
question naturally arises whence came this gold, 
and why is there yet even so much left asa 
grain of the precious metal? For years the 
poo high tariff-mongers of America 
ave used the argument ad nauseam to keep the 
American elector tied up in the thrall of protec- 
tion, and Great Britain has, of all European 
countries, been the one particularly held up as 
sunk under an incubus of debt and poverty 
owing to free trade. The bogey of the trade 
balance has been ever held up to convince people 
that America was getting hold of all the British 
gold, and the day was joyfully foretold when, in 
the near future, America's best customer would 
sink beneath the waves, and leave the world to 
more enlightened high tariff nations. People . 
of such narrow views entirely ignored the fact 
that America itself enjoyed free trade over an 
area of nearly four million square miles, and 
they could not see this was sufficient to account 
for America’s abundant prosperity. It is well 
that the balance of trade bogey should be ex- 
posed or doubted. We have heard it stated that 
the apparent balance against us really snows 
that each unit of value we export brings us in 
something more than a unit, and this is profit; 
that we do not pay gold for the difference, but 
receive it as profit. It is certain we do not pay 
in gold. It is equally certain we do not increase 
our debts, and it is equally true that the country 
increases in its internal wealth and its outside 
investments. 

Our contemporary equally sensibly points 
out that America cannot go on for ever export- 
ing goods without taking goods in return, and 
that her entrance into outside markets is not to 
be feared, but rather made welcome as an indi- 
cation that America must of necessity become 
an importer. It is a fact impossible to gainsay 
that no nation pays for imports except by exports 
—by the product of its labour, for no country 

as Жы much gold at a cheap rate Gold costs 
ts value to produce. In the early gold days of 
any country, as Australia or California, the gold 
is often cheaply procured from surface washings, 
Bat these are soon exhausted, and are only 
indications of gold bearing reefs. 

The alluvial gold is available to give a start 
to a new country because it is so readily con- 
vertible into anything else. Reef gold getting 
then follows, and is simply an industry giving a 
narrow margin of profit, and demanding great 
expense in imported machinery and other neces- 
saries. Gold-producing countries usually hold 
but little gold; it all goes in exchange for values 
received. The countries which possess the gold 
are invariably those in which the population 
work. That the United States export more than 
they import із no sign that the difference is paid 
in gold, but simply that they are either becoming 
creditors or are working at a loss, or are paying 
interest on external capital, which is helping to 
exploit and develop their large resources. The 
United States cannot pay interest except by 
<; their own 8 The Engineer suggests that 
- >| the United States may be selling on credit, and 

it во, must soon begin to import goods to defray 
these credits. The inevitable conclusion, as 
regards imports and exports, is that no nation 
can continue to make imports for any length of time without 
becoming —— t unless such imports are paid for by exports. We 
are therefore pay 1 єй our huge imports by ап ap p y smaller 
value of exports. If this were not so the nation would he posset day 
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by day, and'could not be'keeping up the continual investments abroad 
which are being made. As this same so-called adverse balance has been 
going on for years, is it not rather time that the alarmists began to 
seek some other cause for the adverseness in place of trying to cajole 
the country into a tariff war? 


LONDON OOUNTY COUNOIL. 


Tun Oouncil at the weekly meeting on Tuesday, resolved to lend 
£4,800 to the managers of the Central London Bick Asylum District 
for the provision of an electrio light installation at a new asylum to 
be erected at Hendon. 


Tas TELEPHONE SERVICE. 


Colonel Ford, on the motion for the reception of the report of the 
Highways Committee, asked whether the Postmaster-General bad 
replied to the Council in regard to the propcsed municipal telephone 
service for London. Mr. J. W. Benn, in reply, stated that no 
farther communication had been received from the Postmaster- 
General. 

| ELEOTBIO TRACTION. 


At the last meeting in December the Council instructed the Par- 
liamentary Committee to seek powers in the next session to enable 
the Council to adopt electric traction on its tramways, and for that 
purpose to reconstruct the lines in such a manner as might be neces- 
sary. In tbis connection the Highways Committee stated that the 
Standing Orders of Parliament required the motive power pro- 
posed to be used to be specifled, and in the case of mechanical trac- 
tion, the mode in which such power is to be applied. Having 2 
considered the диш, the Highways Committee recommend 
and the Oouncil decided to so amend the resolution 
in December as to allow of the use of the conduit, the 
trolley, or the surface contact system on the tramways. 
The Highways Committee reported that Section 22 of the 
North Metropolitan Tramways Act, 1897, empowers the company to 
use mechanical power op the tramways authorised by the Act, or any 
tramways for the time being leased to the company, subject, how- 
ever, to regulations to be made by the Board of Trade for securing 
to the public all reasonable protection against danger, and for regu- 
lating the use of electric power; but Section 24 contains a proviso 
that the powers given tothe company by that section, with regard to 
the useof electric traction, shall not be exercised in any plece within 
the administrative County cf London. The agreement for lease to 
the a of the Ce uncil’s northern tramways, which sgreement 
is confirmed by, and forms the first schedule to, the Act, contains 
provisions for experiments with electric traction on a part of such 
tramways to be selected by the Oouncil, and the Highways 
Committee now expressed the opinion that the proviso above 
referred to ap to be somewhat inconsistent with the pro- 
visions of the lease in this respect. The Oommittee pointed 
out that there appeared to be no dcubt under the Act that 
mechanical traction other than electrical might b» used on the lines 
leased to the company, and, in their opinion, it seemed desirable 
that the proviso in Section 24 should be arnulled in order that the 
Council might, if so disposed, exercise the powers reserved to it in 
the lease as regards electric traction. The Committee acoordingly 
recommended that the Parliamentary Committee should be instructed 


to take the necessary steps for the annulment of the proviso in the 


Act, and after a short discussion the DD was agreed to. 

On the recommendation of the Building Act Committee, the Council 
refused to consent to the erection by the Vestry of Battersea of a 
generating station in Lombard Road. The reason for the refasal was 
that the proposes wood and iron enclosure to the building was con- 
sidered objectionable, and that in other respects the construction was 
unsatisfactory. 


CORRESPONDENCE. 


Cowper-Coles Electrolytic Cyclic Process. 


I have read in the ELECTRICAL REVIEW, for December 
80th, 1898, Mr. Cowper-Coles’s reply to the letter I addressed 
to that journal. 

Allow me to call attention to the glaring errors contained 
in this reply, which would tend to imply that Hoepfner, 
Elmore, and otherg, made use before I did of discs consti- 
tuting rotatory cathodes partly immeraed in the electrolyte 
in order to collect by means of scrapers the spongy metal 
adhering to them when, in consequence of the rotation, 
part of the disc emerges from the electrolyte. The Elmore 
process, which is only applicable to the electro-deposition of 
copper enables us to obtain on cathodes of ceitain forms, 
tubes, or various shapes, by means of the copper which is 
deposited in the midst of the electrolyte on the cathodes. 

In my process, on the contrary, the rotating disc which 
serves as a cathode is not entirely submerged in the bath, 
but only one segment of it, so that each portion of the 


dipping zone of the disc is alternately in the air and in the 
liquid which serves as electrolyte. 

As to the Hoepfner patents, they cannot be quoted as 
prior inventions, since they were taken out after patents. 

Mr. Cowper-Coles maintains that, in his electrolytic 
processes, the cathode in the form of a rotating diso is not 
in any sense more than a secondary detail, and is therefore 
E r. Oo: Coles will be good h to thi 

т, Cowper-Coles wi good enongh to supprees this 
detail (disc-cathode) in his electrol and then try to 
extract the silver from argentiferous lead, for instance, 
he will be compelled to admit that without using my 
rotating cathodes it will no longer be possible for him to 
separate the smallest particle of silver from the argentiferous 
lead, or even to effect an easy and economical deposition 
of other metals. In fact, the chief characteristic of my in- 
vention, and the one which Mr. Cowper-Coles has taken care 
to imitate, is precisely the employment of rotating disce, and 
in all electrolytic operations these discs alone will enable us 
8 be certain advantages, which may be summed up as 
ollows :— | 

1. The total suppression of polarisation (а) by the 
rotation of the disc constituting the cathode, (ö) by the 
friction of the scrapers against the opposite faces of the discs, 
an operation which favours the giving off of hydrogen. 

2. The metal precipitated on the disc is removed ав it is 
deposited, from which reeult the following advantages: 
(а) The metal being continually subjected to the оаа 
action of the liquid of the bath is not likely to be attacked, 
and oonsequently form local couples, the current of which ig 
in an opposite direction to the principal current. (5) There 


is a considerable diminution in the electrical resistance of the 


bath since the anodes can be brought as close as possible to 
the cathodes without stort circuits, which are always detri- 
mental in any electrolytic decomposition. (c) A considerable 
saving of the electric currrent due to the diminution in the 
resistance of the bath in consequence of the possibility of 
bringing the electrodes together. 

3. The density of the various strata of liquid traversed by 
the current is the same throughout owing to the rotation of 
the disc which agitates and stirs them continually, and 
consequently prevents the liquid from forming a sediment 
at the bottom, and thinning at the top as in ordinary 
electrolysers where the liquid is at rest. 

From this explanation it follows therefore :— 

1. That the electrolytic processes of Mr. Cowper-Coles 
are identical with those patented by myself long before. 

2. That if we suppress the employment of rotating 
cathodes, the idea of which belongs to me, Mr. Cowper-Coles'g 
electrolytic processes contain nothing really new or that can 
be considered as an invention. 

D. Tommasi. 


The Dow Compound Engine. 


My attention has been called to a partial description and 
criticism of my vertical compound engine in your issue for 
December 80th, 1898. As you therein show that your 
understanding of it has been gathered from a greatly excised 
reprint of a paper read by me before the Eogineer's Club of 
this city, I have mailed to you a copy of that paper, that 
the real work of the engine may be made clear, and I trust 
that you will permit me to justify my work in your columns. 
As you note, а “double vertical compound engine” with 
* oylinders closely side by side, no receiver, and with direct 
expansion, is often said to be on ће “ Woolf” system. 
This, however, is not necessarily correct, and it is rot at all 
во as regards the engine in question. The “ Woolf” engine 
of 1804 followed soon after that of Hornblower, and was a 
beam engine with both cylinders connected to one end of 
the * beam,” consequently one of them was of shorter stroke 
than the other; the engine also possessing the very essential 
difference from mine of having the expansion conducted, 
through connecting pip:s, from either end of the H.P. 
cylinder to the reverse end of the L.P. cylinder. This large 
intermediate space was fatal to the success of such attempt 
to use continuous expansion, particularly with the low pres- 
sures then in use. This engine was, at a later date, followed 
by the German “ Woolf,” which was a tandem engine, also 
with large connections from the front of one cylinder to the 
back of the other, and vice versa. 
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As regards the “receiver,” It seems to have arisen іп · 


` consequence of the use of cranks set at the relation of 90°, 
which make it impossible to exhaust directly from the H.P. 
to the L.P. cylinder. You are right in supposing that I look 
upon it as а “heat radiator ;” it certainly performs that 
‘office very efficiently as generally used, witness the ineffec- 
tual attempts to overcome this by re-heating within the 
* receiver.” | 
But the principal criticism to which I desire to call atten- 
tion is the statement that “ the H.P. oylinder has in it the 
full range of temperature, from boiler to condenser, and one 
of the advantages of compound working is sacrificed, viz , 
the division of the range of temp rature between two 
cylinders.” I know that this method of expressing the 
ad vantage of compounding is often used, but would call 
attention to the fact that it only names а necessary 
incident апа not the reason for the economy of com- 
pounding ; which is plainly stated by the best authori- 
ties on thermo-dynamics of the present day as lying 
in the well ascertained fact that, because the greatest 
thermic loss to the cylinder is through “initial con- 
densation, and because that loss is consummated by 
means of re- evoporationꝰ at the exhaust portion of the 
“cycle”; when the steam from the exhaust with a sufficient 
remaining pressure—is received into another cylinder, having 
capacity sufficient to permit continuance of expansion, the 
loss of heat sustained by the H.P. cylinder is recovered in 
the L P. cylinder, reducing the real loss of heat—not trans- 
formed into energy—for the combined cylinders to that 
: sastained through the difference in temperature between the 
initial and terminal of the L.P. cylinder; and this loss is 
also consummated only by what is expelled through means of 
its own re-evaporation, i е., by its own exhaust. A careful 
examinstion of the cylinders and indicator cards of my 
engine will show that this loss from the H.P. cylinder is 
recovered much more effectively by the L P. cylinder than 
when the large s for expanBion and refrigeration is 
ided ina “receiver,” and as the loss during exhaust of 
the L.P. cylinder is covered only by the difference of tem- 
perature due to the range in this cylinder, the loss by that 
means is no greater than when the expansion from the 
exhaust of the H.P. cylinder takes place against an artificial 
back pressure from a receiver, which interposes an 
obstacle against the return stroke of the H.P. piston, which 
is removed by my system. This does not carry the direct 
ion in that cylinder through the whole range, but at 
completion of exhaust the whole range is reached; against 
‘which the criticism will p be made that thus the 
range of temperature is completed in one cylinder as though 
it were all direct. To this I answer, that as the loss to the 
H.P. cylinder is accomplished through re-evaporation, the 
more perfect that re-evaporation the greater the amount of 
heat units regained by the L.P. cylinder—not lost to the 
combination ; and after this re-evaporation is complete there 
can be no further transference of heat. A careful examina- 
tion of the indicator card of my engine (the double one 
shown with my paper is as carefully transcribed from actual 
records as was possible), will reveal the decided gain yielded 
from the exhaust of the H.P. cylinder to the expansion ia 
the L.P. cylinder, the line representing both being necessarily 
coincident, and with a carve much above what an expansion 
unaided by that recovery of the H.P. cylinder's losses would 
have shown. 
Josiah Dow. 


Engineer’s Olub of Philadelphia, 
Pem., U.S. 2 


Teaching Electro-Chemistry. | 


An article appears on page 146 of this volume drawin 
attention to the non-existence of regular classes on electro- 
chemistry in the colleges of this couatry, and implying that 
the backward condition of electro-chemical industries here 
is to some extent due to this. 


It is doubtful whether the article at all fairly represents 


the amount of instruction available and actually made use of 
in Great Britain. The subject is to some extent covered in 
an ordinary course of instruction in inorganic chemistry, 
Beyond this, it becomes a specialist’s business, and бап only 
de gone into by those who have already obtained a pa | 


: knowledge of. chemistry and physics. Such students do not 


need regular lectures, but can themselves carry out an 
experimental. course of study in the laboratory, with little 
assistanoe, по. very elaborate apparatus nor any great skill 


being necessary. 


But a much more important matter ie, whether there is or 


will be any demand for electro-chemists in England, or 


whether those who take up thia subject are not even now in 
the same position as those who have studied organio 
chemistry. The article referred to mentions a class dropped 
for want of sufficient entries. Assuming that in this case 
there were no arbitrary restrictions on entries, such us 


employment in certain trades, it appears that students, even 


with the good advice which is no doubt available at the 
college in question, do not think this special knowledge 
worth ob'ainiog. It appears of little use to the individual, 


and is only useful in a works with fairly large capital, which 


means that the average electro-chemist must work with or 


for those who can and will provide capital and business 


mavagement, | | 
Now, the manufacture of dyes, photographic developers, 
and many other chemicals, has been allowed to fall into the 


hands of the Germans, because our manufacturers, edacated 


entirely in financial matters and in the control of rule-»f- 
thumb processes, established in the absence of «ffective 


foreign competition, were unable to see the necessity for 
skilled technical assistance, or to appreciate its value. For 


a quarter century or more nearly every manufacturer said : 
— There are no well-trained English chemists to be had. 


I have offered as much as £6 a month, and have never been 


able to get а really good опе; and that with the prospect of 
rising to £7 or even £8, in a few years, if trade improves." 
The consequence is that chemists have found that they could 
do better in other businesses, where their special knowledge 
is probably useless, while chemical industries have not 
advanced as they might. German chemists were obtainable 
at the rate mentioned ; after gatheriog up all the available 
technical information in a works, they returned to Father- 
land, occasionally with data of prices and customers’ names, 
and joined manufacturers with more brains, if less capital, 
than their English competitors. 

What is wanted ap to be not more training for 
sp2cialists in electro-chemistry, but better training for 
manufacturers than the financial and technical routine of 
old-established businesses, where sons leara only what their 
fathers knew, without any preparation for dealing with 
changing economic conditions. — 


Electrical Fittings Censorship. 


With reference to the question of efficiency in the use of 
high voltage or 200-volt fittings, may I ask you to insert this 
letter as a suggestion that the Manicipal Electrical 
Association consider the expediency of formulating their 
requirements in some binding and definite manner. 

aving moved amongst municipal electrical engineers for 
several years (10) over a wide area, it is found that the 
divergence of opinion as to what is suitable and what is not 


in fittings intended for use on the high voltage (200-volt) 


system is a cause of considerable embarrassment to manu- 
facturers and to contractors. 
The necessity for a rigid and qualified censorship over the 
ane pu efficiency of switches, fuses, and other material 
on 200-volt circuits is fully recognised and highly 
commendable ; but the existing confusion arising in conse- 
quence of the inconsistent and contrary judgments of muni- 
cipal electrical engineers over the whole country as to what 
is efficient, and what is not, is most mischievous to the publio 
interest. | 
. Manufacturers are harassed by the demand to cater for 
100 districts, each local engineer insisting on bis own ideas 
being carried out to such a degree thet it often occurs that a 
fitting condemned in one town on a circuit of 200 volts is 
forced upon the contractors as the only suitable fitting in 
existence in another town and must be used. In one large 
city manufacturers are asked with an inconceivable amount 
of assurance to forward duplicate samples carriage paid (of 
fittings they propose to sell) to the electric light station for 


registration, the same duplicate samples to become the abso- 


lute property of the Corporation, otherwise no manufacturer 


 muat hope to do business in that ойу, 


D 
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What will become of the manufacturers if this ргеров- 
epart- 


terous idea is imitated by all the numerous electrical 

ments of the towns and cities of Great Britain ? Does it not 
mean that a considerable quantity of valuable material 
will accumulate in the various electrical de ents idle 
and useless, useful only by the caprice and individual ap- 
proval of multitudinous inspectors? And ultimately con- 
fiscated by the authorities ? 

The expense to manufacturers and contractors will be 
enormous, and the result profitable to the few, and disastrous 
to the many. This system of registration is already causing 
a great deal of unpleasant feeling, and hinders the con- 
tractor, who, however, has to sit and wait with patience, 
each contractor fearing to incur the displeasure of the elec- 
trical inspector by strong protest; he knows or fears what 
inconvenience he would be subject to in case the all-powerful 
inspector was obstructed, though often the most competent 
man is not the inspector. The following instance is one 
complaint :—A, being a manufacturer, sends a switch for regis- 
tration, which is duly recorded and approved. A sells these 
switches to B, who in turn sells again to O, who, without further 

uestion fixes them on an installation. The inspector comes 

ong when the work is finished, and asks where did he get 
these switches from and whose make are they? О states he 
bought them from B. Oh! says the i r, B has not 
registered these switches, we know nothing of B, and they 
are condemned and must be taken down. 

My object in asking you to insert this letter is to have a 
thorough ventilation of this grievanoe, and to persuade 
municipal engineers to be more liberal and unanimous in 
what is efficient for 200-volt material and what is not, so 
that by arriving at a consensus of opinion manufacturers 
would at once comply with requirements, whereas now they 
are simply groping in the dark. 

The system of registration is a most unsatisf method 
of solving this problem. It is a system too costly, and it 
has the objection that where an inspector, whose duty it is 
to approve or condemn, is not fully competent or fails in 
strict integrity of purpose, the system becomes open to abuse, 
and we should frequently hear of fittings being approved of 
that ought never to have been. 

м с C. A. Clarke, 
Municipal Enterprise. 

The article in your last issue headed “ Municipal Enter- 
prise” contains а moral for engineers. 

Your views were the views of the Garston district until & 
consulting engineer appeared on the scene. He declared at 
once for a central situation for the proposed electricity works 
and refuse destructor. This placed the buildings right 
amongst the gardens and houses of the people who come from 
Liverpool—five miles away—to eecape from works and tall 
chimneys and to enjoy rural surroundings. These people 
protested loudly that economy was no excuse for such an 
attack by a public body on their amenities, and the Local 
Government Board upheld their view. Exit the consulting 
engineer ! 

In the Liverpool autumn exhibition a remarkable розии 
represented “ Blindness and Cupidity chasing Joy from the 
city.” Perhaps engineers are not all on the side of Joy! 
Are they кош to make Liverpool a place that no one will 
willingly live in ? $n 


& Cyclist? and “ Pertinax." 


I have read Mr. Andreoli's letter, and now that he has the 
candour to publish his name instead of writing anonymously 
under such names as Pertinax" and “Cyclist,” I shall be 
very pleased to answer any questions he may have to put. 


8. 0. Cowper-Coles. 


— ͤ ͤ —ññ ᷑ ͤ Anᷓäp— a 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE meeting of the Institntion on Thursday evening, 


January 26th, was devoted to а discussion on the b 
Mr. О. Н. Wordingham on “The Regulation of Wiring 


Rales;” by Mr. R. E. B. Crompton on “The Institution 
Wiring Rules ;" and Mr. J. Pigg on “ Rules for the Regula- 
tion of the Wiring of Premises for Connection to Pablic 
Supply Mains.” The papers were taken as read, and a sum- 
mary was given by Mr. Crompton and Mr. Wordingham. 
Prior to the ordinary business of the meeting, Dr. 8. P. 
Thompson, who occupied the chair in the absence of the 
preeident, announced that the Council had—under the new 
articles of association which came into force at the beginning 


of perfection desired by 
who had to be responsible for work. Не would then hope 
that fire insurance companies, municipal engineers, and others, 
would only have to refer to the Institution rules, and add to 
them to suit particular riaks or local conditions. 

Mr. Wordingham had not many words to say in addition 
оза ра E parties 
might be obtained. e subject of wiring rules was some- 
times oalled hackneyed, 80 was getting bread and butter a 
hackneyed but very important matter. Wiring contractors 
had sometimes to work to three or four sets of rules, and 
some of these occasionally clashed. Не had tried to show 
that there was a distinction between supply rules and viene 
rules, Everyone must be prepared to give up something i 
we are to have шшш 

Mr. Drake was naturally interested in the discussion, as 
he was associated with Mr. Crompton in assisting to draw 
р the Institution rules. He regretted the small extent to 
which the rules were taken as a standard, the reason, in his 
opinion, being the tacit opposition of the fire offices, each of 
which desired its own rules to be adopted. The insurance 
companies say, with some truth, that they have to pay the 
piper, and should therefore be allowed to call the tane. The 
only way of meeting this seemed to be concerted action on 
the part of contractors who had to do the work. If they 
could combine and work under the Institution rules only, 
the problem would be solved. A contractor, е pegs must 

о 


agree to ont the rules of the fire office or offices 
interested, if two insurance companies are involved, one 


He thought t 
ап exoellent one, but it should be restricted to а stating of 
the results of the testa made in the presenoe, if desired, of 
the manufacturer. 

Mr. A. Н. Howard mentioned that the formula for heat- 
ing т p 5 rules was no arrived y! by rule of 
thumb, but pering curves of temperature from experi- 
mental dia pu German Panne m азо oe 
carrying capacity corresponded very closely to eventually 
Eid ab. There were 5 it should be 
adopted in addition to that of general interest. The prin- 
cipal reason was that larger currents were allowed for small 
wires; this was of advantage to everyone excepi, perhaps, 
the cable manufacturer. 

General Webber recommended Mr, Wordingham’s excel- 
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lent little book of rules, s.¢., that in use at Manchester. The 
speaker agreed with Mr. Orompton and Mr. Drake that 
members have not given sufficient attention to the rules of 
the Institution. In 1888 rales were issued, 19 in namber, 
requiring three These are nearly as sound 
now as they were then. In 1888 а committee of 
revision produced 39 rules, covering six pages of 
the Journal. Both of the foregoing were strictly 
general, and avoided specifying how work should be done. 
Between 1888 and 1888 there was only one revision of the 
Institution rules, but there were some 9 or 10 revisions of 
the Phoenix Fire Office rules. In 1896 Mr. Orompton's 
committee was formed, and a third set of rules was issued in 
1897. The title was altered, and a new departure in scope 
was made; the rules now numbered 15, and took up 14 
of the Journal. 'The rules were brought up to date, 
he believed were still up to date. — Certain descriptions 
were added, such as the conductivity of copper. As regarded 
the suggestion of testing laboratories, the question was one 
mostly of funds. Kew, for example, was, to a certain extent, 
under the guidance and direction of the Royal Astronomical 
Society and the Royal Society; he thought such a laboratory 
might similarly be under the Institution of Electrical 
E Bath protested against ha tent f 
т. ursi i ving any intention o 
riding his hobby-horse. It seemed to him that when wiring 
roles were , uniformity is wanted, or rather no rules 
at all. In preparing the rules considerable difficulty must 
have been felt, there were so many different systems of 
wiring to be considered. In making rules to cover all 
systems, he thought we were going to handicap ourselves. 
me years ago the speaker attempted to raise a scare in 
electrical fires, but was told by the insurance companies and 
others that we were not having fires. If this were the case, 
he thought the companies ought to assist the industry by 
reducing premiums. To force them to do this, if one could 
persuade contractors and their clients to give a particular 
set of Pen all their business, ич would be pat on the 
tariff offices. Whatever immunity this country might 
in the United States electrical fires had to be ен ander 
100 headings. | 

Mr. Bathurst proceeded at some length to detail his reasons 
for desiring ing, and how the alleged troubles due to 
earthing could be got over. We are promised the conclusion 
of Mr. Bathurst's remarks in the Journal, his contribution 
being summarily extinguished by the chairman under the 
10 minutes’ rule. 

Prof, Ayrton wanted to hear from the r: presentatives of the 
fire insurance companies on what grounds they have decided 
to demand certain insulation resistances in wiring—sone 
dan want 12 megohms per lamp, others 112 megobms 
рег lamp. He asked whether 112 megohms is not a wholly 
un standard to aim at. Some idea might be given 
as to the principle on which these numbers of megohms have 
been arrived at. 


Mr. H. Human spoke to the point, and his contribution 
was а valuable addition to the discussion. He drew attention 
to the many difficulties in the way of uniformity, amongst 
these being the vested interests of the individual, “ letting 
alone his tender corns.” After taking up in detail several of 
the rules, and comparing them with insurance ideas, he 
reminded his hearers that years ago he had suggested a 


= megohms, and he had also 


prepared a table of wiriug which was based upon tempera- 
ture,* He was pleased to see that the Institution has 
followed on similar lines. | 

One or two. fire office surveyors having signified their 
satisfaction with the Institution rules, Mr. Wallis-Jones 


* This was referred to in the ELROTBICAL Витни some 10 years 
ago. 


stated that this question should be looked at from position of 
outside public. Engineers were not as even among 
themselves as to a safe condition of working, and what con- 
stitutes a safe condition. There was one point in the testing 
of insulation resistance that was sometimes overlooked— 
the atmospheric conditions under which it was made. He 
thought that if wiring was cut down to 5-ampzre sub- 
circuits for 100 volts and 8 amperes for 200 volta, most 
risks would b» avoided. He thought it questionable policy 
to earth the frames of motors owing to the risk of shock to 
the attendants. | 

Mr. Ruthven Murray and Mr. F. О. Raphael briefly 
touched on some of the points in the rules, the latter dealing 
with several discrepancies and referring to the conductivity 
of copper, which is stated without definition of the resistance 
unit in which the measurement is made. 

Mr. Hirst regretted that nobody seemed to be actiog on 
the rules. He enforced the risk of standards differing, and 
ар for some thought being given to the manufacturer. 

. Galsworthy mentioned that insulation in new buildings 
was always low, while Mr. F. Brown amused the meeting by 
depicting the woes of the provincial contractor, whose time 
is taken up in scheduling for the benefit of the fire offices 
particulars of the work he has done. He thought that it was 
an omission in the rules that nothing was said about drop of 
E.M.F. At this point the discussion was adjourned until 
February 9th. | 


THE LONDON TELEPHONE SERVICE. 


Om Wednesday afternoon a Conference of Delegates of the London 
Oounty Oouncil, the City Oorporation, and other local authorities 
within the London telephone area, was held to consider the question 
of applying for a license to establish а telephone service within this 


area. 

Alderman Sir Henry Киант welcomed the delegates, and said 
the matter they bad to consider was of great importance in view of 
the scientific of the age. It was of the greatest importance, 
not only to the Mui ae but to every municipality, and he hoped 
the result of their deli ions would be advantageous to the whole 
of the metropolis. 

It was then moved and agreed that Mr. A. O. Morton (City Oor- 
poration) be asked to preside, and Mr. Morton proceeded to deal with 
the subject of the Conference. The whole of the local authorities 
had been invited to attend the Conference, and all with the excep- 
tion of three had sent delegates. The whole metropolitan area 
covered by the National Telephone Company was 640 square miles. 
They were all aware of the absolute necessity of having an efficient 
telephone service at а reasonable price, and he believed they were ali 
agreed that the service should iu the hands of the municipal 
authorities. There was one cular reason why municipal 
authorities should have control of the ee because they could 
not get a good telephone unless it was underground. 

Mr. J. W. Bens, of the Highways Committee of the 
London County Cour oil, moved: That this Oonference of Delegates 
representing the London County Council, the Corporation of London, 
and the other local authorities within the London telephone ares, is 


matter, and seemed rather to desire to maintain that partnership 
which had existed for years to the detriment of the telephone users 
of the kingdom. Much of the capital of the Nati Telephone 
Company was capital, and London was exploited to the tune 
of £76,000 a year to pay the interest on that capital. As to whether 
it was safe for the lIccal authorities to take up the business, the 
London County Council had had estimates from Sir Alex. Binnie and 
after providing for all possible charges, and providiog for sinking 
fund and allowing 10 per cent. royalty to the Post Office, he esti- 
mated that the annual cost of a 


and they were to be handed over to the tender mercies of the Rail- 
way and Canal Commissioners, and unless that day they took up a 
firm attitude, the Telephone Company's interest was so strong іс the 
ae 9 Commons, that the Bills might receive favourable con- 


on. 

Mr. Згоскив (Willesden) seconded the motion, and contended that 
the Iccal authorities should have competitive lines to reduce the 
Saparan whichliwould eventually have to be paid to the 
N Telephone Company. 


of money. 


~> 


his mind that no license would be granted for a longer 
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Mr. Moorsax (City Corporation) trusted the Gonference would be 
unanimous, so that they would be in a strong position when they 
applied for a license. 

Mr. WinLis (Hanwell) said he certainly thought that there 
should be а certain amount of credit given to the National Telephone 
Company for having done something for the public good. They must 
allow that people had sunk their capital in the company, and they 
ought to derive benefit from that capital. He doubted if the 
success of the Telephone Company had only been equal to the success 
achieved by the Works Department of the London Oounty Council if 
Mr. Benn would have liked to have come in and experimented. 

Mr. TuonmTox (London County Council) supported the motion. 

Mr. BzacHcBorT (London County Council) said that he had it in 
period than 
1911. If во, it was a matter for serious consideration, and they had 
no figures as to cost before them. For 10,000 subscribers he took it 
the cost of establishing a service could not be less than half a million 
If they were to be turned out in 1911, that was a serious 
matter. He believed in compromises, and it might be possible now 
to come to an agreement with the Telephone Company in the way of 


: reducing the charges. 


The OHAIBMAN ssid the resolution did not pledge them to take a 
license unless it suited them. | 

Mr. TaExcHABD (Enfield) said that they ought to know what 
scheme was intended if tha license was granted. Were the outlying 
districte who had no telephone service row expected to surrender 


по; own rights to the London County Council or the City Оогрога- 
. tion. 


Would the outside districts be able to cll on the central body 
to start a telephone service in Enfield at a reasonable cause ? 

The CHAIBMAN said that as far as the Corporation had discussed 
the matter the understanding was that anyscheme must have the 
support of the outlying districts, and all points would have to be 
settled before a Parliamentary Committee. 

Mr. PanisH (Erith) asked how far they would pledge themselves 
financially if they supported the resolution. 

The OHAIBMAN: That is answered by the last resolution. 

Mr. Pan asked also if they would be called together again to 
consider the terms for which the license might be granted. 

The Onsraman said that would be so. 

The resolution was then put and carried unanimously. 

There was а second resolution on the da paper to the effect 


that the Сорока service should be by the County Council 
and the Corporation, but the Снатвмаи said it was not proposed to 
move that resolution that day. 


Mr. Емвгкү said that bad the resolution been moved he should 
have moved as an amerdment that theDistrict Councils should have 
one-tbird representation in the management of the business. 

Mr. Вв,сноворт said they could not ask for а license unless they 
knew who was to obtain the license. 

The CHAIBMAN said the application would be made on behalf of the 
whole of the lccal authorities. In Parliament the question of who 
should manage it would be settled. | - 

Mr. Совт-Овалнт (Acton) thought the question should be settled at 
once, and he should move: That this Cenference is of opinion that 
the London telephone service should be managed by the London 
Oounty Council, the Corporation of London, and the other local 
authorities within the London telephone ares." 

This was seconded by Mr. Соорев (Edmonton) and supported by 
Messrs. Gridley (Hampton Wick) Baxter (Southall), Donald ( Wimble- 
ое апа Wiuser (Kingston-on-Thames), and agreed to. 

. BEzks (Croydon) moved: That this Conference recommend а 
joint application to the Postmaster-General for the telephone license 
in accordance with the foregoing regulations.” 

Mr. Dop (South Hornsey) seconded the motion, which was 

Mr. Оосрев (Edmonton) moved that the town clerk of the City 
p ion and the clerk of the London County Council be empowered 
to t the application for the license and send it round to the local 
authorities for approval. 

This was seconded by Mr. WISO (Enfield) and carried. 

Mr. Baxar (Beckenbam) moved: That these resolutions be sub- 
mitted to the various authorities represented at this Conference for 
their confirmation.” 

Mr. WaLxes (Kingston) seconded the motion. 

Mr. Conz-GBAwT moved as an amendment the addition of the 
енш words: With some details as to the expense of obtaining a 

oense. 

Mr. Dop (Hornsey) seconded the amendment. 

m amendment was defeated and the resolution agreed to unani- 
mcuely. 

A vote of thanks to the chairman on the motion of Mr. Вини con- 
cluded the proceedings. 


LEGAL. 


Тнв Уквтвт or Sr. Many, Ваттеввил, v. Тнв County or Lon pon 
AND Ввовн Егкствіс Їланзїна Company, LIMITED. 


Ix the Ocurt of Ap on Monday, before the Master of the Rolls 
and Lord Justices Rigby and Vaughan Williams, the case of the 
Vestry of St. Mary, Battersea, v. the London and Brush Electric 
Lighting Company was heard on appeal by the defendants from an 
order of Sir cis Jeune, sitting ae an additional judge of the 
Chancery Division, who bad granted an injunction and mandatory order 
directing the electric company to take up certain electrio mains and 
wires which they bad laid down in part of Trinity Road, Battersea, 


appeal, stated that the electric com 


Mr. Овтррв, Q. O., who, with Mr. Sxaw, appeared in support of the 
pany had Parliamentary powers 
to supply electricity to Wandsworth, which adjoined Battersea. To 
reach a part of their district they had laid down mains in Trinity 
Road, Batterses, and it was in respect of the short length thus laid 
that the present action was brought. In the Court below two points 
were raised before the learned judge. One was whether the 
defendants were acting within their rights in laying down 
the mains in the Battersea district, but that was aban- 
doned by the defendants. The real question turned upon 
the point whether, admit'ing that the defendants were acting outside 
their powers, the Vestry had sufficient interest in the sub-soil to 
entitle them to a mandatory injunction. The case for the appellants 
would be that the interest in the sub-soil belonged not to the Vestry 
but to the adjoining owner. ° | 

Mr. Bray, Q. O., with Mr. Оновв, who was for the respondents, 
argued that the very fact that the electric company were acting out- 
side their authority was sufficient justification for a mandatory 
injunction. His contention was that the local authority had the con- 
trol and management of the streets and to everything that was 
usually done with reference to the streets. It had been decided that 
the mansgement and control of a street meant somothiag more than 
the surface, but so much of the sub-soil as was usually dealt with in 
the construction of sewers, and so on. 

Lord Justice WILLIAMS: You could have summoned these pe 

Mr. Bray: For doing it without notice ?—Yes; but that does not 
take away our right. Counsel continuing, argued that the depth at 
which these mains were laid—some 2 feet below the surface—was 
within the area of the user of the street, and that the Vestry were 
entitled to their injunction. 

Mr. Овтррв having replied, 

The MASTER OF THE Вола, in giving judgment, said that the case 
was not altogether a satisfactory one, and he might at once state that 
the Court did not consider they were in а tion to grant а man- 
datory injunction upon the footing that notice to remove had b:en 
given under Section 109 of the Metropolis Local ment Act, 
and had not been complied with. Relief had not been sought on 
that footing. In 1896 the defendants, after failing to come to terms 
with the Battersea Vestry, and knowing perfectly well that the Vestry 
would object to their laying down their pipes under the streets under 
their control, took the law into their own hands, and, in an unlawful 
and bigh-banded manner, broke ар the paving of Trinity Street for 
a distance of about 30 yards, and laid down their electric mains. 
This was in violation of all their Parliamentary powers, and was 
utterly and entirely illegal. The fact that the co;duct of the defen- 
dants was utterly and entirely illegal was a great temptation for the 
Court to be high handed with the defendants, and say to them 
summarily tbat they must take up the pipes which they had wrong- 
fully laid down. But they could not do that. They most not lose 
their heads, but must consider the rights of the parties, and when 
they were asked to grant a mandatory iojanction, they must point ' 
out that the rights of the plaintiffs were rot interfered with by the 
continuance of these electrico mains and wires in the place they now 
were.  Plaintiffs contended that these wires were only 2 feet 
below the surface of the ground, and that the surface of the 
street to that depth at least was vested in the plaintiffs. Of 
course, if that was so, the plaintiffs were right, and there would 
be a continued trespass of their rights of ownership; but 
the answer to that argument was to be found in a decided case in 
which the extent to which the soil of the street was vested in a local 
authority was very fally considered. In that case the local authority 
claimed to be the owners of the soil underneath the street, and the 
decision of the Oourt was against that contention. The extent to 
which the soil of a street was vested in a local authority was con- 
fined to so much of it as was necessary for the control, protection, 
and maintenance of the street as a highway for publio use, and if 
that was so they could not maintain an action as owners of the soil 
under the pavement, and one of the most formidable grounds upon 
which the plaintiffs based their case was disposed of. Then the 

laintiffs said that if they were not the owners of the soil 
hey had over it a statutory control which was interfered 
with by the presence of the pipes. And he agreed with Mr. 
Oripps, that nothing had been done whioh interfered with their 
right of control. He felt bound to say he came to the conclusion he 
did with a great deal of regret, having regard to the manner in which 
the defendants had acted, but it did not seem to him that the rights 
or powers of the plaintiffs had been interfered with by the continuance 
of the pipes in their present роса aud that part of the judgment 
which granted & mandatory injunction would therefore be reversed 
There would be no order as to the costs of the appeal. 


Gorp v. WINTER. 


Tats part heard ac‘ion was down for hearing before his Honour Jadge 
Lumley Smith, Q O., in the Westminster County Ocurt, on Monday, 
and was a claim for £75, balance of £100 commission in con- 
nection with the Ohiswick provisional order for electric lighting. 
The case was fully reported in the Rzvrgw for December 23:4. 

According to plaintiff's case, the Chiswick District Oouncil obtained 
a provisional order in 1891, and Messrs. Bourne & Grant secured the 
option under tbat. Defendant agreed to pay plaintiff £100 com- 
mission on each р:отівіопа! order he was instrumental in introducing 
to him, and of which һе obtained the option. Не was alsoto have 
a salary, and that he had been paid. He got the option of the Obis- 
wick order, and defendant resold it to Mr. Brooke-Hitching for 
£1,000, and if a company was formed within six months he was to 
have another £1,000 in cash or shares Plaintiff had only received 
E25 of his commission. 

His Нохосв : Has Ohiswick got the electric light yet? 
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Mr. Ковв-Ікнив, plaintiffs counsel: They are playing with the 
option, sir. It hae been resold for £5,000. | 

Мг. G. O. Мавкв, consulting engineer, called for the defenoe, said 
Mr. Grant died, and Mr. Bourne gave him instructions to sell the 
option. It was advertised and the purchase was carried out in 1897. 
The sale took place to defendant. The option would have expired 
two months from the date of the sale. 

The case was now reported to have been settled out of Court. 

Mr. Corrrmw8, clerk to the Chiswick Council, by his Honour's per- 
mission, denied the truth of some statements made at the hearing 
which he considered prejudicial to his Oouncil. 


Dia v. W. T. Groves & Co. 


AT the Manchester Assiz3s on Wednesday, before Mr. Justice 
Bigham, Mr. Heyl Dia, an electrical engineer, sought to recover 
damsges for wrongful dismissal from Messrs. W. T. Glover aud Oo., 
Limited, electrical engineers, Salford. Mr. C. A. Russell, Q O., and 
Me. Button were for the plaintiff, and Mr. Pickford, Q O., and Mt. 
Byrne for the defendant company. Mr. Russell said there was no 
dispute that plaintiff was in the employment of the company, under 
an agreement, as suparintending engineer of what was known as the 
“ diatrine " department of the company's business. Plaintiff was 
birth a German, and he discovered an insulating material whic 
could b3 used for tric cablés in place of gutta-percha, and which 
would come in much cheaper, and that material he called '' diatrine." 
There was no patent taken out, but it remained a secret pro- 
cess. He entered the service of W. T. Glover & Oo. in 
August, 18)4, at a fixed salary and a royalty. оп every kilo of 
the material which was used in applying to the cables. In 1895 the 
agraement was modified, тее e entered into their employment 
for а term of five yoars at а ту of 2500 а year and a royalty. 
Subsequently Messrs. Glover's firm was converted into a limited 
company, and in May of 1898 he entered.into au agreement to con- 
tinue the management of the diatrine department at £500 per annum 
for five yeara, and he also received, in the place of a 1 a sum 
of £3,000, which was converted into 3,000 £1 shares in Glover's 
limited company. This- 5 recited that all previous agree- 
ments should be 5 аавд eri the paing n па the 
new company as su g eer and chemist for five years, 
commencing January, 1898. It also provided that he should com- 
municate to the new company all the information he could regarding 
* diatrine," and to nobody else; and, further, that he should have the 
management of the distrine department in the company's works. 
Ia connection with the pae of £3,000, the plaintiff handed over 
the cheque as soon as. he got it in exchange for the transfer of the 
shares, and it was necessary here to point out that the defendants 
counter-claimed against the plaintiff for £15 5s. for stamps and transfer 
fees in connection with these shares. 

_ The JUDGE: That isa very small matter. It is nct worth men- 


tioning. 

Mr. RussELL, continuing, said the position was something like 
this: that when he was asked by the Jat» manager, Mr. Morton, who. 
had since'died, to pay the cost, the plaintiff refused, and sald he was 
to have the 3,000 shares for the £3,000 cheque. Subsequently, Mr. 
Hartford was appointed secretary, but the plaintiff refused to receive 
instructions from him in regard to the ical management of his 
department, although the correspondence ева was read) showed 


he did not object to his ing out the ordinary duties.of his office. 
He was afterwards requested to give up his keys,and he wrote stating 
that he was not ableto .out the agreement under the conditions 


sought to be imposed, and that he should have to resign. Mr. Russell 
contended that this was not a resignation in a legal sense, and that as 
а ret ult of the action of the defendants he had lost his interest in a 
valuable invention, as also a situation of £500 a year for five years, 
and, further, that since his discharge from the defendant company be 
had not been able to get another situation, in consequence of the cir- 
cumstances under which he left. 

„ put into the box, and confirmed the opening of 

In eross- examination by Mr. Proxrorp, he denied that he sent in 
his except in a qualified manner. He was willing to go 
on under the old conditions. He admitted that he had received £100 
in addition to the £3,000, but this, he contended, was due to him 
under the previous agreement. 

In reply to ths Jupaxz, Mr. Proxrorp said the defence was that 
they did not dismiss the plaintiff, but that he resigned, and further, 
that even if he did not resign, they were justified in dismissing him 
for refusing to obey orders. н 

Mr. Ниниву EDMUNDS, опе of the managing directors of the defen- 
dant company, stated that the OS por never intended that plaintiff 
should receive orders of a technical character from Mr. ord, but 
that they should only relate to the instructions previ»usly conveyed 
as to the management of the business. 
eon was confirmed by another managing director, Mr. W. H. G. 

4 WOUS. 

Mr. PrckroRD contended, on this evidence, that plaintiff was 

responsible for the course he had taken, and must bear the con- 


uences. 
ја summing up, his Logpenrp said the first question was, did the 
раена resign voluntarily? If во, he was not entitled to com 

i The second question was, was he ully dismissed? His 
Lordship went into the circumstances and said the correspondence 
showed that the defendant company was endeavouring to put him. 
into а position for which he was not engaged. It they consi he 
had been wrongfully dismissed he was entitled to reasonable compen- 


sation. 
The found for the plaintiff, damages £750. His Lord- 
ship said was the other question of £100 paid to the plaintiff in 


Baldwin Pym, electrical engineer, Branham 


March, 1898, and it was for the jary to say whether it constitated a 


part payment of the consideration m for the 
or whether the company had paid it to bim fo mistake. 


accordingly and certified for a special jury. 


BUSINESS NOTICES, &o. 


Agency Notices, —Messra. Foxcroft & Duncan, of Dalston, 
have appointed the Optimus Works Company, of Birmingham, sole 
agents for the Midlands for their arc lamps, measuring instruments, 
&o.; and Mesers. Morris, Warden & Oo., of Glasgow, sole agents for 
Sootland and Ulster, for their m instruments; also Messrs. 
James, Mills & Co., of Salford, agents for their instruments for the 
North of England. 


Announcements.—Mr. Alec. A. Beadle, A. M. I. E. E. 
F. O. S., announces that he has transferred his laboratories to 57, 
Ohan Lane, W.C., where he has conveniences for 
chemical, and metallurgical investigations and tests. 

Messrs. Pausetta Bros., cycle makers, 72, Charing Oross Road, 
W.C., have taken up the sale of electrical appliances. 


Annual Dinner.—The employés of Messrs. R aud 
Appleby held their annual dinner on Friday, 27th ult., at the Talbot 
Hotel, Bradford, when about 150 sat down. Mr. Overend (works 
manager) was in the chair, assisted by Mr. Paus, assistant works 
manager. А musical entertainment followed. 


Bankruptcy Proceedings.— The creditors of Edward 
Gardens, South Kensing- 
ton, and formerly of Scarborough, met on Monday, by adjournment, 
at the London Bankruptcy Court, before Mr. A. H. Wildy, Official 
Receiver. Accounts ve now been filed showing liabilities 
£3,482 19s. 7d., and assets £112 10s. No offer was submitted, 
and the estate went into bankruptcy with the Official Receiver as 

The Oentral News learns that an extradition order has been m 
by the Italian Government in the case of Claude Vautin, the abscond- 
ing metallurgist, of 88, Old Broad Street, and that the debtor will 
shortly arrive in London. It has further transpired that the £20,000 
worth of securities alleged to have been taken away by the debtor 
have been returned through а bank, and are now in the hands of 
the trustee under the brankruptcy. The debtor's liabilities are 
roughly estimated at £69,000. 

The first meeting of creditors in the case of Thomas Ford, 
chandelier and electrical fittings manufacturer (T. Ford & Oo., 
Birmingham), will be held at Birmingham, on February 10th, and 
the public examination on February 24th. 


Dissolution of Partnership.—Mezers. J. G. Dixon and 
Н. F. Olayton (Dixon, Clayton & Oo., electrical engineers, &c., 
Penistone and Huddersfield) have слете ри . Mr. Clayton 
will attend to debts. The business be carried on at the 
same address, under the management of Mr. J. Delebecque, and under 
the style of the Penistone Hlectrioal Company. | 


Liquidation Notices.—At meetings of Messra. Mather 
and Platt, Limited, held on January 5th and 20th, it was resolved 
to reconstruct the company, and to wind up voluntarily for that 

urpose, Mr. John Mather, of 8, King Street, Mancheater 


The Hastings and St. Leonards-on-Sea Electric ш Company 
resolved at meetings held on 12th and 28th ult., to d up volun- 
tarily, Mr. J. W Havelock Road, Hastings, being appointed 

quidator. 


Dowsing Luminous Electric Radiator, — Hitherto 
electric radiators have been of a non-luminous character, similar to 
hot water and steam radiators, and this fact has somewhat limited 
their use. The system of warming the air only of a room is not 
approved in this country, where the open fire is most appreciated. 

ith the new luminous electric radiatom, which we illustrate, intense 
heat is radiated (as from а gas or coal fire) into the room with the 
considerable advantage that no combustion takes place, that no fumes 
are created, no flue is required, and the heat is available immediately 
the current is turned on. These ате advantages which are not found 
in any other form of heating — The luminous electric 

„ all is turned to heat, and the 


from which the air is exhausted. The heaters, when 
unction with the patent reflectors, пое a considerable current of 

ted air besides radiating heat into the room. It is stated that 
they last a considerable time, usually much longer than incandescent 
lamps. They can be turned on and off at will, and no heat is lost in 
warming up or cooling down. Oonsiderable saving in current is thus 
effected. ове electric heaters can also be used for other domestic 
purposes where radiant heat is required, such as roasting (not baking), 
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grilling, toasting, warming food, airing, heating irone, and many other 
applications. The great advantage in all this is that the heat is 
imme diately available, and as the intense heat rays pass direct to the 
object, there is little lost in heating the intervening air. Hence it is 
claimed that in all applications where radiant heat is required a far 
higher efficiercy can be attained by these luminous heaters than with 
any other forms. Our illustration shows Type 3, which bas an orna- 
mental brass frame, patent copper reflectors, four luminous heaters, 
‘vith switches. The current consumption is } unit for each heater per 


hour, hence one of these luminous radiators with four heaters will 
consume 1 unit of electricity per hour. We are also informed that 
Mr. Dowsing has the sole agency for England of the“ Leroy” radiant 
heater, which was described in the ELECTRICAL Review last year. 
Tais consists of specially prepared high resistance blocks of Silicum 
about 4 inch wide x 3 or 4 inches long, enclosed in glass tubes from 
which the air has been exhausted. Each heater takes from 130 to 
150 watts, and a number of these heaters are combined to produce 
sufficient heat for warming or cooking purposes. 


The De Laval Steam Turbine,—With a nominal capital 
of £100,000, the Də Laval new works at Leeds ought to b3 a 
succ-ss. The De Laval steam turbine may be described as 
the Pelton wheel of its variety, where the Parsons turbine is 
a guide blade wheel. It is said that the Swedish company have 
already made over 1,000 turbines, and the French company 
nearly 600. There is a field for steam turbines, and probably 
their economy will be improved for they start without that 
most serious of losses, initial cylinder oondensation, which is so 
destructive of economy in the ordinary type of engine. 


Electric Mining.—Messrs. John Davis & Son, of Derby, 
rend us a copy of their 1899 catalogue of machinery, apparatus, and 
accessories required for the employment of electricity for lighting 
and transmission of power purposes in mines. There are illustrations 
and descriptions of electric pumping, haulage, safety motors, com- 
bined plants, the Jeffrey coal-cutter drill, shearer, damp proof 
fittings, electric blasting apparatus, &c. 


Electric Clocks.— The Governors of the Enniscorthy 
District Asylum will consider tenders on Wednesday, February 8th, 
for an installation of electric tell tale clocks. Particulars on appli- 
cation to the resident medical superintendent. | 


Electrical Engineering on the North-East Coast.— 
In his address last week to the delegates at the annual conference of 
the Northern Union of Mechanics’ Institutions, the president, Mr. 
W. B. Vaughan, M. I. O. E., discussed, under the title of “ The Advance 
of Northern Industries," the rezent progress and improvements in 
the thre cejaitments of shipbuilding, marine engineering, and 
electrical engineering ав these are carried on along the North-East 
Coast between Blyth and Whitby. 


Electrical Plant at the Barrow Steel Works.—The 
Barrow Herald says that the very complete electric lighting 
installation which the Barrow Hematite Steel Company have been: 
putting down for the last six months is now complete. The engines 
driving this plant are to be worked by the waste gases from the blast 
furnazee, and во will not entail any cost in plant for boilers or fuel 
for the generating system. "These engines have cylinders of 22 inches 
diameter апа are the largest gas engines ever worked in Europe, and 
&:82 the largest worked in this country from the gases from blast fur- 
naces. The largest hitherto is one of 25 horse-power at the Froding- 
ham Company's Ironworks, in Lincolnshire. The power of the pair 
which were tried some days ago is «f 250 H.P., and is, we under- 
btand, only part of 1,000 H.P. installation. The engines have only 
just gore through their trials, and appcar to work very satisfactorily. 


Electrical Work in South America.—The New York 
Herald recently announced the incorporation of the South American 
General Electric Supply Company. This is said to denote the exten- 
sion of the foreign policy of the General Electric Company, of 
Bchenectady. Mr. Mazanet, late manager of the foreign department 
of the company, says that the organisation of the new concern means 
b the ee — arre " to wee ы distinctively 
ts foreign agencies, or rather it is to do away oreign agencies 
altogether, and is to be represented in the foreign field if. The 
object of the company is to sell electrical supplies to the Argentine 
Republic, Uruguay, Paraguay, Chili, and Bolivia, in connection with 
friendly companies already established in these countries. The 
capital of the new company ($59,000) is purely nominal. 1 the 
year just ended the General Electric Company's aggregate business 
with the Argentine Republic exceeded $620,000. 


Electrolytic Prepayment Meter.— We understand that 
Mr. Bastian, the managing director of the Penny-in-the-Blot Meter 
Company, has perfected & prepayment attachment for the electrolytic 
meter made by the company, and that it will be shortly placed on 
the market. We are тудан to learn that many towns are adopting 
the ordinary electrolytic meter, among them being ord, 
Llandudno, and Windsor, and it is apparent that it is coming into 
general favour. 


Factory Lighting.— Messrs. W. J. Farse & Со„ of 
Nottingham, have been entrusted with the lightiog of Messrs. Carey 
and Sons’ lace factory at Southwell, near Nottingham, where they 
are installing ab ut 300 lights. 


Hart Accumulators.—Owing to considerable increase 
in business during the last three months the “Hart” Accumulator 
Company, of Stratford, have been obligei to extend their premises 
by taking over a large adjoining factory, covering 13,000 square feet 


Improved Electric Glow Lamps.—We are informed 
that at the late Turin Exhibition the jury awarded the Improved 
Electric Glow Lamp Company, Limited, a silver medal for the 
excellence of their lamps. The jary in their report, stated that the 
gold medal would have been awarded to the Glow Lamp Company, if 
they had not been of the opinion that the price of the lamp, owing to 
the heavy duty, was too high for the Italian market. 


Intended Dividend.—February 13th is the last day for 
receiving proofs in the case of Frederick Jones (F. Jones & Oo.), 


electrical engineer, St. John’s Hill, New Wandsworth. Trustee: 
Mr. A. tosh, official receiver, 24, Railway Approach, London 
Bridge, S.E, 


Interior Conduit Wiring.— The Conduit and Insulation 
Oompany, Limited, sends us а pamphlet containing Mr. Bathurst's 
poe on “ Electric Wiring Practice," read before the Association of 

unicipal and County Engineers last year, which is really an argu- 
ment in favour of using the com 's steel armoured insulating 
conduit. We understand that this material, notwithstanding ite high 
price, is meeting with steadily increasing recognition by architects 
and engineers, and is being installed for much important work. 


Lamp Envelope.—The Edison & Swan Company has 
issued а of the Ediswan " patent Chameleon lamp envelope, 
which consists of two parts, the upper of which is а reflector, or 
ornamental glass fitted upon the ordinary shade carrier of the lamp 
holder; the lower part consists of an ornamental or coloured glass 
which can be removed or exchanged as desired. The glasses can be 
supplied in any colour for producing different effects. The list is 
illustrated and contains prices. 


The Large Power Schemes.—At Manchester Town 
Hall last week a meeting was held cf the Executive Committee 
which was appointed at the recent conference of municipal corpora- 
tions in Lancashire and Oheshire on the subject of the propone 
Electric Power Bills. The chair was taken by the Lo yor 
(Mr. W. H. Vaudrey), and the Corporation of Liverpool, Man- 
chester, Salford, Oldham, Blackburn, ton, St. Helens, Stockport, 
риу, Wigan, Southport, and Chester were represented. It was 
resolved that communications should be made with all the municipal 
corporations in the area of the conference, urging them to adopt 
resolutions for opposing the second reading of the following Bills :— 
General Power Distributing Company, Lancashire Electric Power 
Company, South Lancashire and Cheshire Electricity Company, 
Leicestershire and Warwickshire Electric Supply Company, and the 
Midland Electric Power Distribation and Lighting Provisional 
Order. It was also decided to ask the Corporations concerned to 
affix their seals to a резов against the Lancashire Electric and 
South Lancashire and Cheshire Bills, and that the secretary of the 
Association of Municipal Corporations ba authorised to act as the 
Parliamentary agent of the conference. It is stated that the 
promoters cf the two Lancashire electricity schemes intend to ask the 
assent of the Standing Orders Committee to the suspension of the 
orders. Even if the Committee decides against them they can 
proceed with regard to the other districts which have not opposed at 
the preliminary stage. 

The Parliamentary Committee of the Lancashire County Couacil, 
who have had under consideration the Bills of the Lancashire Electric 
Power Company and the South Lancasbire and Cheshire Electricity 
Company, report that they “ have no desire to interfere with the objects 
of the promoters of these Bills, being of opinion that in the interests of 
the country districts, every facility should be afforded to the inhabitants 
to obtain the benefits derived from the application of electricity for 
the purposes of power, lighting, &+., provided that similar protection 
is given to the ratepayers as appears in all Bills relating to tramways, 
waterworks, &3.” The committee is in communication with the 
clerk of the Chester Council with a view to agreeing upon and 
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submitting to the promoters of each of the Bills clauses for the pro- 
tection of the county interests, and pending the negotiations the 
Committee recommend that petitions should be presented against 
гаан Bills for the purpose of preserving the locus standi of the County 


The Leicester Town Council on Tuesday, and the Leicestershire 
County Council on Wednesday, unanimously decided to offer oppo- 
sition to the schemes which are to be brought before Parliament this 
year for the supply of electric power over large areas by private 
companies At the Council meeting, Ald. Lennard subsequently 
moved the adoption of the report of the Electric Lighting Com- 

t of electric current from the 
ing December 81st last was 


Lists.—Mr. W. Dittmar, of Plowden's Buildings, Tempe 


struments. 

Messrs. Nezot & Rafael Periago, of 3, Aldermanbury Buildings, 
E.C., who are the sole agents for the United Kingdom for Messrs. 
I. J. Damade & Oie., of Douai, send usa list of that firm’s dynamo 
and motor brush specialities in copper, bronse, &. 


Private Bills.—Satisfactory proof of compliance with 
isotrio Supply Company [Powers sad Works in Marylebone) Bil, 
y pany (Powers orks in ; 

and the St. Nene and Balt Mall Electric Light Company В In 
the case of the Kensington and Notting Hill Electric Lighting Bill 
tion was offered by the parish of Hammersmith, w alleged 

t notice had not been given to them in regard to the intention of 
promoters to construct a subway and to take up the roadway in 
а portion of the parish of Hammersmith outside the company's limit 
of supply. The Examiner declared the Standing Orders to be com- 


is Examiners С рүн ОШ ш ls 00 Dil, сасе 
pply Oompany, (Powers an 0 Marylebone 

Kensington and Notting Hill Blectric Lighting Bill, to comply with 
the Btanding Orders. 


Smoke Nuisance.—At Sonthwark, before Mr. Slade, 
Mr. Edward Wilmot Seale, se of the Cross and Strand 
Electric Supply Company, Limited, was summoned by the Lambeth 

owing smoke to issue from their premises in 
Road. There were nine summonses in respect to offences 


F 


plying the West-End with electric light and at the same time were 
i g the people of Lambeth h black smoke. Mr. W. H. 


tchell, chief engineer to the company, said that he had madea 
and had seen all the appliances. 


bad made several 


got chimney they 
utterly powerless. Mr. Slade fined defendant £5 and 10s. costs on 
each summons—total, £49 10s. 
At Greenwich on Monday, the London Electric Supply Cor- 
рее, Limited, Stowage, were summoned by the Greenwich 
of Works for not com lying with a notice to prevent the 
recurrence of a nuisance caused by black smoke from a chimney at 
their works. For the defence it was argued that the corporation 
were using the very best quality coal and that their appliances were 
of the most recent pattern. The company’s coal contractor said that 
no coal from the Rhondda Valley or Aberdare gave off black smoke. 
Mr. Kennedy fined the defendants £10 and £5 5s. costs. 


Tramways Employés’ Dinner.—The eniployes of the 
| were on Wednesday last 

А ‚ Wednesbury, when the 

chairman of the directors, Mr. W. Somers L. Schuster, presided. 


The “Universal” Engine.— The Brush Electrical 
Company, Limited, has iesued a new illustrated 
phiet (80 odd pages) describing the “ Universal" steam engine 
worth’s patent). chief features of the engine are described, 
and notes are given on erecting and working. One part of the book 
gives notes as to standard sizes, spare parts and accessories. There 
are some excellent illustrations, and they are well printed on an 
enamelled paper. 


work, having entrusted with the lighting of a large number of 
country and town houses. Amon ше Гр] шау — 
; West 


Y . Amongst other installations 
may mentioned of Romford Brewery for Messrs. Ind, 
& Oompany, where a complete system of ligh is now 

Tu tst with а nomber Ful, electric motors for power 
purposes. ous branches e at Manchester, Glasgow 
and Scarborough (now transferred to Hull) have been very successful 


and full of work. The large orders reoeived for the D. & G. 
patent ng contact switches, and other goods specified in 
their catalogue, show that the excellence of their manufacture is 
much api by the trade. The Jandus lamp still maintains its 
position in the enclosed arc industry which has been developed to a 
phenomenal extent during the past year. There are now man 
thousands of these lamps burning in all parts of this country, and, 
owing to the increased scale of manufacture, the prices have been 
materially rednced. The multiple series 24 ampere amps, and other 
new types for constant current working, have been developed during 
the year. To deal with electric traction on a sound basis a sə 

on, with а large capital—the Drske & Gorham Electric 
Power and (Pioneer) Traction Byndicate, Limited—was formed. It 
has a number of Bills before Parliament for consideration during the 
next session, and has already secured valuable concessions where 
orders are already acquired. 


Water-Tube Boilers: Extension of Patent Refased. 


an invention of improvements in steam generators. Mr. ' 
Q.O., and: Mr. J. O. Graham were counsel for the tioners; the 
Attorney-General and Mr. Denniss for the Orown. e invention in 
question related to improvements in water-tube boilers, and it was 
claimed that, through the more perfect circulation obtained by it, a 
higher efficiency of heating surface was secured with corresponding 
economy of coal, and by that and by the arrangement of the outer 
tubes so as to form water walls, which necessarily limited the 
temperature óf the radiating surface to that of the water, the use of 
heavy, refractory, non-conducting materials was avoided, and а great 
saving in the weight of the boilers was obtained. The invention, it 
was said, was of great utility and particularly applicable to marine 

„in which it was important that the greatest possibl 
horse-power should be obtained with the smallest weight of boilers 
and fuel to be carried in the vessel. In consequence of the doubts 
which were generally felt by naval architects and engineers of new 
forms of boilers, and their fears of the grave consequences whicl 
might follow from any failure of such boilers, the invention had not, 
says the Times report, until recently, come into any extensive com- 
mercial use, and the petitioners had not derived adequate benefit 
from it. They believed they had now succeeded in attracting the 
attention of shipbuilders and engineers to the value of the invention, 
aud if the term of the letters patent should be prolonged they hoped 
to be able to obtain a fair remuneration commensurate with its merits 
and public importance. Evidence was given in support of the 
petition and as to the merit and value of the invention. 'The 
accounts were also submitted to their Lordships. At the conclusion 
of the ; Lord Hobhouse said their Lordships would humbly 
advise Her Majesty to refuse the prayer of the petition, &nd they 
would give their reasons at a later date. t 


ELECTRIC LIGHTING NOTES. 


Barking.—The consulting engineer and surveyor are to 
T to the mains and electric light 
8 ons. 


Oouncil has ado a recommendation from the Electric Ligh 
Committee: — That, having to the advanced prcgress of the 
under the super- 


work now being carried out at electrical works, 
vision of Mr. Hamm 


Works Committee. 


Battersea.—The Special Committee on Parliamentary 
Schemes ed to the IT last week having had under con- 
sideration the Bill to be introduced by the County of London and 
Brush Provincial Electric Lighting Company to connect their areas 
of supply and break up the intervening streets. The Vestry approved 
the action of the Committee in approaching the other autho- 
rities affected by the Bill with a view to their co-operating in 
opposing the measure, and in inquiring whether the London "eni 

uncil should be invited to render assistance in opposition to the B 


Beckenham.—The electrical engineers (Messrs. R. P. 
Wilson and W. H. Story) recently to the Electric Lighting 
Committee upon the tenders received for electric lighting plant, &c. 
The lowest tenders conforming to the specification were :—Messrs. 
Babcock & Wilcox, Sec. A, boilers, £1,450; Messre. Fowler & Co., Вес. 
B, alternators, transformers, and switchbcard, £5,934; Messrs. 
Babcock & Wilcox, Вес. O, steam, &c., pipes, £1,584; decision has 
been deferred as to estimate for purposes of loan, say, £1,500, Sec. D, 
arc lighting, £1,500; British Insulated Wire Company, Bec. E, triple 
concentric cables, £13,116; particulars awaited, Sec. F, tra g 
crane, £150; total for machinery, cables, &c., £23,734. The total 
amount will then be as follows :—Tenders for generating machinery 
and cables, &, £23,734; engine house (estimated cost) £4,000 ; dust 
destructor, £1,500 ; approach road thereto and retaining walls, £750 ; 
pump well, £750; for contingencies, , and эуе 
expenses, &c., say, £5,266; total, £96,000. Eleotrio hting 
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Committee has ordered that the matter stand over until certain 
кобан tenders were received, such tenders to be considered in 
private. ' 


Belfast.—Some consumers having complained about the 
present system of charging for current being unfair and unequitable, 
a sub-committee of the Electric Committee is going into the sugges- 
tion to introduce а uniform charge. 

Birkenhead.—Tuesday’s London Gazette contains notice 
by the Corporation to the effect that they intend applying to the 
Board of Trade for a license to supply electricity within the town- 
ships of Bidston-cum- Ford and Noctorum, in the county of Chester. 

Brighton.—The Lighting Committee of the Town Council 
have accepted the tender of Messrs. Willans & Robinson, Limited, to 


supply and erect two combined engines and dynamos, with condensing 
plant, at a.cost of £15,191. The committee have also decided to 


appoint an assistant manager of the Corporation electricity under- 


taking. 

Bristol.—It is stated that the demands for current have 
been so heavy, all the money voted for main extensions has been 
spent, and the Electric Lighting Committee is coming to the Council 
for their sanction to a small loan for further extensions, without 
waiting for the much larger loan which may be required before the 
year is out for extending the plant and buildings at Temple Back. 


Buxton.—The Council has given the contract to Mr. 


bs of Nottinghat wect an electric lighting station for 
,£00. ` 


Camberwell.—The Vestry will oppose the Bill of the 
County of London and Brush Provincial Electrio Lighting Company, 
апа is asking the London County Council to convene а conference of 
all the authorities interested under the Bill, ín order tbat joint 
action might be taken for the purpose of protecting their intereste, 


Cape Town.—A large extension of the electric lighting 


plant at Cape Town is in contemplation. Mr. T. Stewart, O.E., has 
submitted to the General Purposes Committee of the Town Council 


а report on the utilisation of hydraulio power from the reservoir on 


Table Mountain which supplies the town with water. Though 
sufficient to generate all the electric energy required for many years 
to come, this scheme is estimated to cost about £70,000. When the 
last mail left the Council had under consideration а more modest 
холова, to cost £20,000, and which, if approved, is to be carried out 
at once. | 
Chelmsford.—Mr. Reeves, seoretary of the Ohelmsford 
Electric Lighting Company, appeared before the Town Council on 
Wednesday last week, and explained the causes of several recent 
failures in thelighting. He defended the company against recent 
complaints which had been made, and afte s informed the 
Council that he wished to lay another matter before them. For years 
the electric lighting at Chelmsford did not pay; but now it was 
paying, and last year made a profit of about £1,000. Messrs. 
Orompton & Co. had money locked up in the Lighting Company, and 
they wanted to put that money in their other concerns, where they 
could ове it m ch more profitably, and be had decided with the sanc- 
tion of his directors, to invite other people to take the lighting con- 
cern off tbeir hands. In fact, he made arrangements, which were 
almost concluded, for placing the Lighting Company in other hands, 


but he would ask the Council whether it was not in their interests, as 


representing Chelmsford, to secure the lighting of the town for them- 
telves. The lighting was now paying; they had 750 applications for 
8 candle power lamps; they were g to erect а new building, 
and were going to extend their mains into Springfield. The capital 
in the Lighting Oompany was about £41,000 to £42,000, and the 
Town Council could now рз the interests of the company at 
cost price. If the Oouncil, however, did not seize this opportunity 
the concern would pass into other hands, а large compeny being 
formed to take a considerable number of undertakings in this country, 
and the Council would not be able to purchase the undertaking until 
21 years had passed, and then they would have to purchase at a 
valuation. If the Council entertained the offer he would be pleased 
to confer with a committee. The meeting asked Mr. Reeves to 
reduce his statement to writing. 


Chester.— The Town Council has authorised the Lighting 
Committee to have the necessary arc mains and distributing mains 
loid for supply of public and private lighting to Tarvin Bridge, the 
estimated cost, including four arc lamps, &o., g £1,385. 


Coventry.—The City Council will petition against the 
Leicestershire and Warwickshire Electric Supply Bill. 


Darfield.—Several large ratepayers have lodged objection 
to the proposed electric lighting scheme. They say that public elec- 
tric lighting is not necessary for so smalla place as Darfield. The 
Council has appointed a committee to prepare evidence to combat the 
statements made by the objectors. 


Dover.—The question of purchasing the gas and electricity 
undertskings was again before the Town Council last week, and after 
a discussion it was decided that the Managing Committee should go 
fally into the matter. 


Exeter.—With reference to the recent memorial to the 
Council complaining of smoke nuisance and vibration in the neigh- 
bourhood of the electricity worke, the electrical engineer has now 
reported to the Council ‘hat there has been no ground for complaint 
as to smoke nuisance since the Welsh coal strike ended and 
supplies of steam coal have been obtainable. The vibration is 
declared to bea delusion. All that was the matter was a noisy 
exhaust which had been in use temporarily while some alterations 
were being carried out. The exhaust is no longer ín use, and 


with the cessation of its noise the other troubles have doubtless 
vanished. 


Gillingham.—At the meeting of the Urban District 
Council, held at New cp Chatham, on the 26th ult., there 
was a long and somewhat heated discussion in reference to the 
electric light, by which the town is at present lighted. The Survey 
Committee had recommended that the terms of the Local Electric 
Lighting Company as to lighting the High Street be accepted. 
A motion to effect was carried. 


Gloucester.—Mr. Robert Hammond delivered an address 
on “ The Gloucester Electric Lighting Scheme,” under the auspices of 
the Gloucester Engineering Society, on 24th ult. 


Glasgow.—33 offers were submitted for the supply of 
the new machinery required at the Pollokshaws Road and Port 
Dundas electric lighting stations. The engineer will prepare a tabu - 
lated report. 


Grays.—In connection with his recent report on electric 
lighting, Mr. Preece is now to report ondust destruction. 


Hanwell.—The Middlesex County Council is approaching 
Has wee taps to ascertain at what cost it would supply current 
or Hanw 


Hove.—A gas leakage caused an explosion in an electric 
light culvert at Church Rad, Hove, on 28th ult. 


Hoylake and West Kirby.—The law clerk is to prepare 
au agreement with Mr. Miller as to his appointment as consultin 
пе engineer, and submit it to the next District Counci 
meeting. 


Hull.—Last week the electrical engineer submitted esti- 
mates of the probable income and expenditure for the current year, 
showing an р of 800,000 units, which at an average of 44d. per 
unit would produce an income of £15,000. After providing for ex- 
per there was an estimated profit of £1,545. This is somewhat 
ess than the balance for 1898. The estimates will be considered at the 
next meeting of the Eléctric Lighting Committee. EM 


Lee.—The District Board of Works on Wednesday 
resolved that Mr. Albion Snell, electrical engineer, be temporaily 
25 at three guineas a day to answer certain questions put to 

сара от the Board of Trade in reference to the electric lighting 

the Blackheath and Greenwich Oompany. 16 was also resolved to 

vertise for a consulting engineer at a of £100 per annum to 
advise the Board as to the laying of the mains and works. 


Leicester,—The Parliamentary Committee of the Leicester 
Corporation on Saturday published an emphatic 3 against the 
roposal of the Warwickshire, Derbyshire, and Leicestershire Elec. 
tic Supply Company to obtain a Bill to enter Leicester and other 
boroughs in order to compete with the municipal authorities in the 
supply of electric energy. The committee recommend that the 
company's Bill should be vigorously opposed. 


Liverpool.— The Parks and Gardens Committee pro- 
tests against the appropriation of land adjoining Lister Drive, 
Newsham Park, as a site for an electric generating station, on the 
ground that it is required for recreation purposes. 


London.—At the meeting of the St. Giles Board of Works 
last week it wasstated that at the last meeting of the Board, through 
the Obaring Cross and Strand Electric Supply Oorporation keeping 
open for a long time large sections of the roadways when laying 
their mains, the clerk was directed to inform the corporation that in 
future the Board will open the trenches necessary for the laying of 
the mains, and restore and make good the paving afterwards, and if 
they thought it desirable they would submit the question to the 
decision of the Board of Trade. Their objection was that the cor- 

ration would not put themselves under the obligation of not open- 
Ing more than 50 feet of the roadway at one time. He had a letter 
from the corporation stating that they would af open 15 feet of 
the roadway at one time and would fill in the at night. This 
cffer he had accepted. The action was approved. 

A committee of the St. Olave's Guardians are considering whether 
to líght the new workbouse by electricity from private plant or 
to take а supply from а company. ' 2 


Lowestoft.— Last week a Local Government Board 
inquiry was held into the application of the Town Council for sanc- 
tion to borrow £4,709 for а refuse destructor, to be erected on the 
north-west corner of Smith's Marsh.—Mr. C. Н. Wiltshire objected 
to the-erection of the destructor at Smith's Marsh on behalf of several 
pro owners.—The town clerk explained that the site selected 
could with advantage be used for the joint purpose of a destructor and 
electric supply works. The engineer was satisfied there would be no 
nuisance. With reference to carrying the refuse through the streets, 
it was proposed to have an electric railway, and the Corporation 
would construct a siding.—Mr. W. C. Hawtayne, electrical engineer, 
expressed his opinion that the site was the best to be procured. 


Manchester.—At the next meeting of the City Council, 
the following advanoes of salary in connection with the eleotrical 
department will come up for confirmation :—Mr. Fredk. Hughes, 
secretary, from £250 to £350 per annum; Mr. A. A. Day, chief 
assistant engineer, from £275 to £325; Mr. P. J. Watts, assistant 
engineer, from £163 163., to £185; Mr. W. F. Long, assistant engi- 
neer, £163 10s. to £185; Mr. I. A. Oookson, draughteman, from £163 
16s. to £180, and Mr. W. McClelland, chief clerk (works), from £150 
to £180. 


(Continued on page 173.) 


Vol 44, No,1,106, Fassvane 8,180] THE ELECTRICAL REVIEW. 


165 


ELECTRIC ELEVATORS AT DRURY LANE 
THEATRE. 


JupGED by Continental standards we аге, in the applications 
of electricity to stage mechanism, very much behind the times, 
but the recent work designed, constructed, and erected at 
Drury Lane Theatre by the Thames Ironworks Company, to 
the instructions, and under the supervision, of Mr. О. Sachs, 
will probably do much to bring before theatrical managers 
the merits of electricity. In remodelling the Drury Lane 
stage, the idea is to make the floor in movable sections or 
platforms. Two sections have been completed and consist 
of platforms carried on bridges each being approximately 
40 ‘feet long by 8 feet wide. The bridges consist of 


a considerable depth, sliding in angle guides attached 
substantial steel stanchions. | 
The mechanism which elevates the lifts is placed entirely 
below them, in order to allow a clear uninterrupted floor 
when the top of the lifts аге “ flush " at ordinary stage level. 
Each lift has a totally independent and complete set of 
mechanism to work it. Power is supplied from the electric 
mains to a four-pole enclosed type shunt wound motor, which 
develops 74 horse-power at 520 revolutions per minute, but 
is capable of working at higher rates on emergencies. The 
speed is reduced in the ratio of 104 to 1, through a large 
worm and worm-wheel, as shown in the illustration, the 
worm-wheel being geared to а shaft which carries two 
winding drums, making five revolutions per minute. Upon 
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GENERAL ARRANGEMENT OF MOTORS, 


two light steel arched lattice girders of simple but 
substantial design ; they are 88 feet 10 inches in length, 
spaced 5 feet 6 inches apart in one elevator, and 5 feet 
2 inches in the other, and well braced together to form 
one rigid structure, on the top of which the flooring 
forming part of the stage is fixed. The steel portion of 
each lift weighs a little over 44 tons; the wooden plat- 
form which forms part of the stage floor, together 
with the joists on which it reste, weighs about 14 tons 
more, the total weight lying between 6 and 64 tons. 
From 4 to 4} tons of this total weight is counter- 
balanced. 

The elevators have been designed to travel from the 
mezzanine floor, situated 8 feet 6 inches below the stage, to 
a height of 10 feet 6 inches above the stage, and to ensure 
smoothness and silence in working, with freedom from 
“binding,” the ends or legs of the girders have been made of 


these drums are wound steel wire ropes, which pass over 
guide pulleys and are connected to four places on the legs of 
the lift—one near each corner. The speed of lifting corre- 
sponding to the full speed of the motor is 16 feet per 
minute, which can be reduced through resistances in circuit 
with the motor to 6 feet per minute, 

There are compensating arrangements for equalising the 
tension in the ropes, £o that the pull is quite steady and 
uniform. The movement of the lift is controlled by a com- 
bined starting and reversing switch, which is opsrated by a 
man at a station below stage level, so placed that he can see 
the elevators. A band gear is provided for working each 
lift in éase of failure of the electric power. On the oppo- 
site end of the worm-shaft to the motor is keyed a spur- 
wheel, a similar wheel keyed upon a double handle like an 
ordinary crab being arranged to slide into or ont of gear 
with it. The operation of changing from “ power” to 
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„hand“ working, or vice versi, takes but a few seconds. 
As is usual in lifts which have to carry people, safety 
catches have been fitted for holding the lifts stationary in 
the event of a rope breaking, and automatic switches have 
been provided for 
cutting off the cur- 
rent from the motor 
in case the attend- 
ant should forget 
to switch off at the 
right place. Gear 
is also arranged to 
lock the “ bridges ” 
in certain positions 
when used as part 
of a fixed scene. 
A large factor of 
safety has been 
allowed in ap- 
portioning the 
strength of the 
various parts of 
the mechanism. 
The lifts have 
been thoroughly 
tested and have 
worked with great 
smoothness, and 
without any jar or 
shock on starting 
or stopping. They 
were designed to 
carry a live load 
of 2 tons, re nt- 
ing the weight of | 
about 30 people, but they have during the tests operated much 
heavier loads than this. One of the views reproduced shows 
each lift loaded with a coach weighing 32 cwts. and several 
people, the hydraulic lifts which support the front part of 
the stage being dropped below stage level, 


APPLICATION OF THE ELECTRIC MOTOR 
TO WARSHIPS. 


Ir is an unfortunate fact that a national crisis is necessary to 
pan the eyes of the general public to the national safe- 
guards. 

It is curious what an apathetic want of interest is dis- 
played towards the Navy in times of peace when it is con- 
sidered that in it is centred the very existence of our Empire. 

In times of crisis a host of critics arise ; rant and good 
sense is indiscriminately mixed in the public press, but sound 
criticism from such outside sources is, and must always be, 
beneficial, almost in inverse proportion to the efficiency of 
the matter criticised. 

Judged thus by the late crisis, responsible naval experts 
can look back over the last few years with feelings of almost 
unmixed satisfaction. 

Material and personnel have been particularly free from 
criticism of consequence; the British public stirred and 
awakened to a new interest have blinked their eyes and 
appreciated this fact that they are well served, and that at 
the present moment the British Navy is in the forefront alike 
in numbers and in efficiency. 

But granting this as a whole, it cannot be denied that we 
are prone to fall behind in the race for improvement. Con- 
servatism is a national defect and felt in the Navy even more 
keenly than elsewhere. 

Innovations are brought in by the far-seeing only after 
long and arduous fight, and in extenuation it may be 
considered that responsible officialdom bas ro light task in 
accepting them, where the issue is 80 great; for where the 
foreigner decides on an improvement for a single ship our 
decision must include the same for many, so that even the 
ever growing desire for that most excellent quality of homo- 
geneity in our ships is arrayed against all change. With 
due allowance for tbis and other excusing facts, the main 
fact still remains that we are unenterprising. 


Drury LANE THEATRE: ELECTRIC Litt 1х Position. 


Numerous instances could be cited of this tendency to lag, 
which is very far from being а new thing. Oar first iron- 
clad, the Warrior, was built only after the French La Gloire 
was ап accomplished fact, bringing the great subject of 
armour to the fore. 

Breech -loading 
guus were adopted 
by us long after the 
French had supplied 
many of their ships 
with them. Mary 
improvements in 
breech mechanism 
have been copied 
from that nation. 

To the American, 
Ericsson, must be 
given the honour of 
building the first 
turret ship, Monitor. 
So with barbettes 
and many another 
innovation we have 
slowly and cautious- 
ly followed our 
neighbours. And 
this, not for want of 
new ideas, for many 
of these things had 
been previously con- 
ceived in England, 
but solely because we 
are deadly slow in 
taking up new 

things. 

In more recent times we have the Belleville boiler. "The 
hostility which its advocates met has penctrated the mystery 
of Parliamentary debate, as all the world knows, but it may 
not be as generally known that the French;have for years 
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Drury LANE THEATRE: Tue Swircu GEAR. 


built little else than water-tube boilers, so that the cruisers 
and battleships of their Mediterranean eqaadron are nearly 
all fitted with them. 

The Belleville boiler is now justifying itself, firstly in ita 
incipient advantage, that of raising steam quickly. (It will 
be remembered that Admiral Sampson was 10 miles to the 
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eastward of Santiago when Cervera escaped, and out of the 
bunt for that reason, whereas with water-tube boilers he 
might have been well in it); and, secondly, in the gradual 
improvement of its economy. 

And this latter points the moral, for most important inno- 
vations mast piss through their trial stage when they are 
little better than the machinery which they supersede. It is 
only by humouring them, becoming educated in their wants, 
that ultimate triamph is obtained. ; 


In peace time this transition stage is passed quietly and 


without comment. In time of war it might lead to diffi- 
culty. At all times of peace it is, therefore, obvious that the 
‘sooner this stage is passed the greater the state of prepared- 
ness. It behoves, therefore, to look forward at all times to 

the changes that may come, to regard the improvements in 
foreign navies, and to think generally on those points in 
which we show a tendency to lag behind. Such points un- 


winches, ventilating fans, air compressors for torpedoes, 
dynamos, steering engines, ash hoists, lathe engines, and 
finally, and of greatest importance, the gan working 
machinery. 

With some few exceptions, in our ships, all these are 
worked by steam direct except the latter which is almost 
always controlled by hydraulic power. 

All this is placed in our ships with studied caution, steam 
engines and pipes necessary for fighting purposes being under 
the protective deck, hydraulic systems daplicated, and in all 
possible manner safeguarded against failure; in fact, as the 
result of many yeara’ experience, the latter has been perfected 
almost to the extent of ite capacity. 

All this is good, and we may say great labour and sagacity 
has placed us in possession of some of the finest fighting 
machines afloat ; out it must always be remembered that our 
best may be bettered, and in these days with great rapidity. 


Drury LANE THEATRE: Evectrric Litt UNDER Loan. 


doubtedly exist, and one of the most important is in con- 
nection with the great modern development of electricity. 

A great and ever increasing desire is exhibited in foreign 
navies to utilise this form of energy, and the smallest con- 
sideration of their efforts will convince the inquirer that 
here we are rapidly falling behind the times. The eminent 
adaptability of electricity for the transmission of power 
points it out at once as a possible means of working the 
outlying auxiliary machinery of a war ship. 

To inquire into its relative advantages, to point out the 
steps we and our competitors are taking, and to briefly sketch 
the conditions under which our dilatoriness exists, will be 
the object of this article. 

The question is a large one, there being some 30 or 40 
auxiliary machines of this description in a battleship, per- 
forming the most important and necessary functions, and 
ee at all times a large and serious expenditure of 
coal. 

Sach machines comprise capstan engines, boat hoists, 


In electricity for the above purposes a great rival is 
creeping in. A rival we are seriously neglecting which bids 
fair to oust both hydraulics and the detached steam engine, 
and a rival in whose application foreigners are taking serious 
and successful steps. | 

In this matter of transmission of power to outlying 
machinery there are four competitora: Steam direct, 
hydraulics, electricity, and compressed air. | 

Lt us deal with them comparatively ; first in their most 
important application to heavy gun working machinery. 

'This must comprise the following :— . 

1. А very powerful and perfectly controlled turning 
engine for swiftly revolving the gun platform or turret. — 

2. An engine for working the guns and slides in а vertical 

lane. | 
i 3. A means for running the guns out after discharge. 
(It is hoped that this work will be performed by powerful 
springs as in the quick firing guns, but difficulty is found at 
present in making them of the desired size.) | 
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4. А rammer for loading. 

5. A “hoist” for lifting ammunition from the magazine 
below; and some smaller engines of less importance. 

It is difficult to classify the requirements of the perfect 
machine, especially as they differ according to actual 
application. 

Given „the pointe to be aimed at are roughly :— 

1. Freedom from failure. 

2. Capacity for regulated motion and instantaneous 
stoppage. 

9. Noiselesaness. 

4, Occupation of small space. 

5. Protection from the effects of gun fire. 

6. Economy of working and reduction of weight. 


Direct steam for these purposes is far outclassed. The 


facta prominently brought to light in American ships during 
the recent war have long been known to our authorities. The 
danger of burst pipes, the heat imparted to compartments, and 
the difficulty of regulation renders its employment impossible. 


dier with far greater | rapidity, than the working parta of 


ydraulio machine. : MA i 
2. Its capacity for regulated motion is attested most 
tically in the numerous favourable reporta issued since 


its severe trial in the late war. American experts of the 
Brooklyn and other ships appear to wish for nothing better. 


8. Properly geared, the electric motor can be made 
practically noiseless, whereas the hiss of the bydraulic 
system can never be eliminated, and is always sufficiently 
loud to prevent the passage of orders whilst the machines 
are in motion. 

4. The space occupied might in some cases be greater, 
but in others it would certainly be less than the hydranlic 
machine, and in either case the difference would be incon- 
siderable, "n 

5. Nothing could be better adapted to resist the effecta of 
splinters, &c., than a motor of the armour clad type. 

6. The question of economy is a vexed one. The expen- 
diture of steam for gun working purposes is proportionally 


BRIXTON.—GENERAL VIEW ОЕ LIGHTING WORKS. 


Except} for, motive torpedoes the employment of com- 
ressed air is up ito the present visionary in the Navy, 
it has never received adequate trial.“ It has its advocates, 
however, who claim that it could fulfil all requirements, that 
the present cumbrous ventilating system could be greatly 
improved by its use, and that by applying it to a damaged 
compartment, water could be excluded. to the level of the 
wounded part. It is, however, easy to see that defects 
might exist rendering it as impossible of use as steam 
rect. 
The keenest competition for gun-working machinery lies 
between hydraulics and electricity, and so far, with us, the 
former has had it all it& own way, yet electricity could be 
applied in all respects with as good, and in many, with far 
better resulta than its rival. 

1, Freedom from failure can be equally ensured, for who 
can doubt the reliability of the electric motor when such 
countless numbers are in continual use on shore, and in case 
of failure the armature or magnet coils of a motor, could be 


large whilst work is actually being performed, but the load 
is 80 infrequently on, that the total expenditure of coal is 
small compared with that used for distilling and other 
auxiliary purposes. The steam, however, is a consideration 
in view of the fact that it would probably be required when 
the main engines are working at high speed. Bat chiefly 
economy is desirable to reduce the weight of the generating 
machinery. 

Definite data on this point, the rival application at sea, 
does not exist—the comparative merits of the system on 
shore would prove a rough guide, with this difference, that 
electric fittings could be installed to work with equal efficiency 
to machines of the same power on shore, but the principles 
of piston and plunger adopted in some of our hydraulic 
machines is obviously highly uneconomical. Moreover, 
waste water in the latter system has to be replaced by the 
ship’s distillers. No criterion can be obtained from the 
manner in which we have go far tried electrical methods, for 
reasons which will be presently stated. 
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On the whole, no very great difference in economy or 
weight is to be ex between the rival plants, bnt it may 
most reasonably be supposed that what difference there is 
will be on the side of the electrical machines, 

(To be continued.) 


BRIXTON ELECTRIC LIGHTING WORKS. 


We have from time to time made reference to the lighting of 
Electric Avenue, Brixton, and perhaps a few details of the 
plant may be inter- 
eting. It is as well 
to bear in mind that 
the plant is not in 
any sense of the word 
a public one, and is 
entirely employed in 
lighting a private 
estate. Electric 
Avenue is contiguous 
to Brixton Station, 
and consists of a 
large number of 
shops and flats. The 
owner of the property 
conceived the idea, 
when erecting the 
buildings, that their 
value might be to 
some extent enhanced 
if they were lighted 
electrically, hence it 
was determined to lay down sufficient plant to 
illuminate not only the interior of the shops but the 
whole of the roadways on the estat». The brilliance of 


| Er - A n 
5% 3 > *- 2 > | - 
Мора х УРНИ мча = let 
4 — l е r —— —— ^ — 


РА 


BRIXTON.—MAIN SWITCHBOARD, 


The steam plant consists of two Lancashire boilers, 
30 feet by 8 feet, the working pressure being 65 
Ibs. It is interesting to record in these days, when 
fines for smoke nuisance are all too common, that 
the methods adopted at Brixton are so eminently 
successful that it is almost impossible, even at times 
of full load, to detect smoke issuing from the 
chimney. They do not rely on smoke consumers 
to produce this effect; moreover, the coal is of 
the poorest and smallest kind; but their faith 
is in stoking, and the results certainly justify it. In 
connection with the steam-raising plant there are feed 
water heaters, which utilise the exhaust steam. There 

aro duplicate gauges 
and duplicate safety 
valves on each boiler. 
The whole of the 
station is run 
by а horizontal 
engine made by 
Davey, Paxman and 
Co.: this drives on 
to а countershaft, 
which in turn drives 
through link belting 
three Holmes com- 
pound wound dyna- 
mos, each having an 
output of 600 am- 
peres at 70 volts, In 
addition to these is a 
spare dynamo of the 
Brush-Victoria type, 
driveniby a Westing- 
house engine, made 
by Alley & Maolellan. This not only fulfils the functions 
of a spare plant, but is also utilised to meet the extra 
demand that arises on the special occasions’ to which 
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BRIXTON.— VIEW OF GENERATORS. 


Electric Avenue must have proved, as far as the shopkeepers 

are concerned, an excellent advertisement, and on special 

occasions, such as Christmas, electric effects are created 

rm vie almost with those oocasionallysproduced at Earl's 
ourt. 


we have alluded. It will be seen from the; illustration 
that the switching devices are of the most ‘simple des- 
cription, and consist of three main dynamo switches, which 
connect the machines on to the bus bars. The mains are 
partly overhead and partly underground. 
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The lighting of the shops is done mainly by arc lampe, 
the number of incandescent lamps being comparatively small. 
The nun ber of ares is abont 105, and incandescents number 
about 300, varying from 50 to 16 C.P. The customers 
instead of paying by meter, are subject to an annual charge 
per lamp. It should be, perhape, mentioned that the whole 
of the wiring is done by the lighting department, the arc 
lamp3 were manufactured by the late Mr. John Maio. 

Mr. Christie is the engineer in charge, to whom our thanks 
аге due for the foregoing information. 

The Photographs are by Leighton & Co., Brixton Road. 


MR. C. E. WOODS ON STORAGE BATTERIES 
AND ELECTRIC MOTO-VEHICLES. 


TuE paper read before the Chicago Electrical Association 
last November by the ubove-mentioned manufacturer of 
electric vehicles -must, we think, have contained some data 
otter than those given in the published report.“ otherwise 
his audience must have been greatly puzzled to find out what 
num ber of pounds weight of battery are equivalent to the 
ton-mile cf traction under the given conditions; Mr. Wocds 
BAYS :— 

È There are three different batteries on the market now 
which seem to be fulfilling the requirements, and, as a com- 
parison, I will take the cab battery. Опе make weighs 
1,120 bs. and (gives) а 36-am pere discharge for three hours. 
One weighs 1,500 lbs. for a 874-ampere discharge for 3} 
hours; ard one weighs 1,000 lbs. for a 36-ampere discharge 
for three hours; and the ratios of capacities and weights are 

the same for all other sizes.“ 

Mr. Woods further says:—“I sincerely hope that those 
directly interested in the development of the storage battery 
for this purpose will deliver to us some information regard- 
ing difficulties they have had to overcome.” We are able, in 
some degree, to satisfy this requirement. Ons of the diffi- 
culties ів to know what is meart by “complete” or “ total 
weight of vehicle. Is it the weight of the empty carriage ? 
If £o, how is it made complete or total, and why are not the 
weight of the passengers and that of the motors taken into 
account. If not, is the weight cf th8 vehicle rendered com- 
plete by adding that of the motors? Passengers can hardly 
form part of the tctal weight of a vehicle; but, if they are 
not ircluded in it, why is their weight not added in, to make 
ор the total traction weight? Another difficulty is to under- 
stand what is meant by the above statement about batterier. 
No mention is made of any number of cells in series, nor is 
the E. M. F. stated. When this ів the case, it is usually 
assumed that the E M.F. is 2 volte, and that the cells, if 
there be more than one, are not connected in series. 

Bat, according to this assumption, the specific retes of 
discharge and capacities of the three batteries referred to 
would be absurdly small. We should have :— 


р am peren ampere-honra 
For battery No. 1, „ = 0321; „ = 70964 
” No. 2, " = 0243; Т = '085 


These results are, of course, absard, since we have traction 
batteries in which the specific rate of discharge approaches, 
or even considerably exceeds, unity, and in which the specific 
capacity is 5, or even 6, ampere-hours per pound. Almost 
obviously there must be cells in series, and these results, to 
be applicable to a single cell, should be multiplied by the 
number of cells in series. What this number is we have to 
find out for ourselves, or to guess at, by carefully scanning 
а large extent of context. 

The different vehicles constructed by Mr. Woods are re- 
ferred to ав follows :— 

No 1 equipment—Passenger capacity, two; complete weight of 
vehicle, 8CO 1bs.; weight of batteries, 440 lbs. ; average miles run on 
ore battery charge, 20; speed, miles per hour; first, 34; second, 
seven; third, 14; number of motors used on vehicle, one; horse- 
power, 2|; number of battery cells, 36; amperes per hour for three 
hours, 12; time in hours required to charge batteries, three. 

No 2 equipment, designed for а top carriage or a heavy buggy— 
Complete weight of vehicle, 7,150 1bs.; weight of batteries, 600 lbs. ; 
average miles run on one charge, 25; speed, miles per hour; first, 34; 
second, teven ; third, 14; number of motora used on vehicle, two; 
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horse-power, three; number of battery cells, 40; amperes per hour 
dd threa hours, 18; time in hours required to charge batteries, 
reo. 

No. 3 equipment, designed for four passengers in an open vebicle, 
such ав а trap or brake — Complete weight of "vehicle, 1, 800 lbs.; 
weight of ba'tery, 800 lbs.; average miles ran on one battery charge, 
30; speed, miles per hour, first, 34; second, seven; third, 14; 
numbsr of motors used on vehicle, two ; horse-power, five; number 
of battery cells, 40; amperes per hour for three hours, 30; time in 
hours required to charge batteries, three. 

No. 4 cquipment, designed for both commercial delivery waggons 
and for heavy cabs, and also applied to heavy carriages with tops— 
Passenger capacity for from four to eight people; complete weight 
of venicle, 2,400 lbs ; weight of batteries, 1,000 lbs.; average miles 
run on one charge, 25; sp2ed, miles per hour; first, three; second, 
віх; third, 12; number of motors used on vehicle, two; horse-power, 
63; number of battery cells, 40; time in hours required to charge 
batteries, three. 


In the highest vehicle the number of cells is 36, in the 
remaining cases it is 40. The tested values applicable to 
the heavy cabs are given as follows :— 


Maximum speed of vehicle, 12 miles per hour. 

Total load to ba carried, including four persons, 3,200 lbs. 

Maximum Н P. required in motors, 54. 

Average ditto, 4. 

Voltage of motore, 72. 

Volta lost in motor, 8. 

Maximum volt ige, 82. 

Number cf cells, 40. | 

Maximum amperes required, 52 (per motor, 26). 

Average amperes per motor, 22. 

Mileage capacity at maximum speed, 30. 

Hoare’ discharge, 24. 

Ampere-hour capacity required in ba'tery, 110. 

Greatest maximum effort required for overcoming inertia, aad for 
grade climbing, 9. 


The last it m, we take it, means that nine times the 
average power is sometimes required for short periods. 

Assuming that the number of cells in each of the three 
nis batteries above referred to is 40, the specific values 
ecome :— 


amperen amper-- hours 


For battery No. 1, "qu = 1284; — 1b. 3856 
n No. 2, „ 2972; 11 = 340 
á No. 8, „ = 144; i = 432 


And these resulte, if compatible with sufficient dnrability, 
are fairly up to date. | 

Taking the total load as 3,200 Ibs. = 1:43 ton and the 
mileage as 30, we have nearly 48 ton miles, Taking the 


weight of the accumulators as 1,000 Ibs., we have 8 


43 
23 3 lbs. of battery per ton mile. 
The average Н.Р. may be taken as 
72 volta.x 44 amperen 
746 ! 
The H.P.-houra are 4 25 x 25 = 106, 
And the H. P.-hours per ton mile = 246, 


which value agrees very well with recent resulta obtained in 
this country and in France. 


= 425. 


THE BECQUEREL RAYS AND TWO NEW 
ELEMENTS. 


М. лхо Mug. Curie, working with M. Bémont, of the 
French Académie des 5 ;iences, have recently described in the 
Comptes Rendus? the properties of certain substances 
obtained from pitchblende, which possess, and to an enor- 
mously greater degree, the radio-activi:y already associated 
with uranium, thorium, and their compounds, Air in the 
neighbourhood of these bodies becomes electrically con- 
ductive, so that charged bodies are discharged, and the radio- 
activities were compared by the conductivity produced. 
Photographic plates are also affected by these substances, 
acting through sheets of aluminium; and, in the presence of 
the new bodies, barium-platinocyanide becomes luminous. 
These properties are shared by the Roatgen raya, by ultra- 
violet light after metallic refl:ction, and, in the case of con- 
ductivity, by flame. M. D:cquerel discovered the circum- 
etance in the case of uranium, and a peculiar radiation from 


* Comptes. Rendus, Vol. exxvii , pp. 175, 1,215. 
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it, capable of producing the effects, has been imagined by, 
and named after, him. 


M. and Mme. Curie have now obtained from pitchblende . 


two substances, of which one is indistinguishable, chemically, 
from a salt of bismuth, and the other from a salt of barium. 
They differ from ordinary salts by their radio-activity, and 
are believed to contain new elements. To that associated 
with bismuth has been given the name poloniam, in honour 
of Mme, Carie’s country of birth, and to that with barium the 
name radium. Polonium is separated with bismuth from its 
solutions by sulphuretted hydrogen, and completely precipi- 
tated by ammonia, but no wet way was found of separating 
lonium from bismuth. A gradual separation was effected 
y repeated partial sublimation, until a substance was 
obtained 400 times more radio-active than uranium, though 
its spectrum could not be distinguished from that of bismuth. 
The spectrum, however, of bismuth, consists of a great 
number of fine lines, and its complete identification is 
difficult. | 

The salt containing the hypothetical element radium is 
chemically indistioguishable from barium chloride, differing 
from it in its radio- activity. The reasons which induced the 
authors to find in it a new element were shortly as followa, 
and the first two apply, mulalis mutandis, to the bismuth- 
polonium salt. | 

1. Ridio-activity appeara to be an atomic property of a 
substance, persisting through all its chemical and physical 
states, and as barium from other sources is not radio-actice, 
that obtained from pitchblende, which is active, contains a 
different substance. 

2. The radio-activity can Ъз increased by successive frac- 
tional precipitations by alcohol from aqueous solutions of the 
chloride, and a chloride was thue produced, having an activity 
900 times greater than uranium. This is explained by the 

noe of a radio-active element, whose chloride is less 
soluble in dilute alcohol than is that of birium. 

3. M. Demargay found in the spectrum a line not asso- 
ciated with any known element, whose intensity increased 
pari passu with the radio-activity in the above process of 
concentration. This line is attributed to the radio-active 
constituent. 

The concentrated highly active chloride still contairs a 
very large proportion of barium, and it is inferred that the 
radio-activity of pure radium would be enormous. 

Polonium and radium аге considerably more active than 
uranium or thorium, and produce photographic impressions 
in half a minute, for which the latter require several hours. 
The radiations of compounds of polonium and radium 
render bariutn-platirozyaaide fluorescent, their action b ing 
in this respect analogous to that of the Röntgen rays, though 
considerably more feeble. Uranium and thorium under the 
same circumstances give no light, their action b: ing probably 
too Blight. The authors observe that here is а source of 
light functioning apparently without energy. 


WHAT THE NEIGHBOURS 8AY. 


IT is, of course, seldom that two countries agree in their modes and 
conditions of life or business, and one constantly therefore comes 
across expressions of surprise in foreign journals of the way in which 
tbings are managed or mismanaged in this country. 

The Electrical World, in a recent issue, points out in connection 
with English electric traction methods two noteworthy features, 
wherein we are old-fashioned and ultra progressive respectively. 
Thus we are held up to blame because the open conduit system makes 
no headway whatever amongst us, and receives the keenest possible 
opposition and criticisms from the technical T Our contemporary, 
indeed, quotes these pages as being opposed to the open conduit on 
account of ita cost, stating that it could only prove remunerative in 
very crowded thoroughfares like Broadway or similar streeta. 

Yet, says the Electrical Worid, English engineers have a hankering 
after cable lines with their still wider open conduite, though we do not 
think that our contemporary has any right to include the ELECTRICAL 
Revæw amongst the indiscriminate advocates of cable lines. We 
cannot certainly altogether accept the dictam of the Electrical World 
that a cable system costs more in every respect than an open conduit 
electricline. It may do so in seven cases out of 10, but we doubt 
the remaining three in any feature, and in regard to the cost of power 
only, we should like satisfactory proof that as many as three (instead 
of seven) out of 10 cable roads are more expensive than open conduit 
electric. 


A well designed overhead trolley system ought to be good enough 
for any reasonable being—not being a faddiat or a member of some 
municipal authority. 

Tbis brings up the second noteworthy contrast between this country 
and the United States in regard to electric traction, and here England 
is considered to have gone ahead. Some of us feel pretty sure that 
she has gone, not so much ahead as afield, wandering away from the 
pe of common sense into the maz s of municipalisati;n, that 

lessed shibboleth which is unpronounceable as a rule by those who 
believe in it most firmly. 

Although therefore our American cousics flatter us by assumiag 
that the mupicipalising of tramways in England bas been somewhat 
of a success, b:cause of the comparative honesty of municipal lif», 
whereas “ оп account of the civil service abuses in the Uaited States 
it is doubtful if such a movement could be introduced safely over there 
for many years to come; yet we can assure them that the municipal 
movement, strong and beneficent as it is in many respects, must 
inevitably fail in rezard to the operation of electric tramways, for th3 
simple pra^tical reason that such lines of their owa essential nsture 
are bound to spread all round far outside the limite of avy municipal 
authority, however great the latter may be, and however important 
in its owa estimation. 

To secare uniformity and ready convenience of working for ths 
public benefit, these networks must therefore be' operated by some 
indepecdent interest outside of the various local authorities con- 
cerned. The latter may carry out the work of construction, and may 
retain full control of roads and streets in their respective areas; bat, 
if one may safely reason from natural laws rather than municipal 
enactments, the big towns of this country that are jast now so ex- 
ceedingly proud of their so-called municipal tramways, will soon find 
these lines forming in each municipal area but a small portion of a 
big network which, as time goes on, will grow into a veritable street 
railway system, rivalli g ia importance for short distance rapid pas- 
senger traffic the great main liae rail ways. 

The municipalities are no mora jastified іа takiag over aud work- 
ing tramways by electric traction outside their own districts than 
they would have been 60 years ago in absorbing the infant railways; 
aud, in regard to the latter, there is no alternative to working 
them by mean; of private companies under due restriction, cx ер? 
the nationalisation of all the lines. 

By the time that the State is ready to nationalise the railways this 
generation will have passed away; and the further step of nati. n disi. g 
the tramways of the country is во remote as to give Mr. Marconi, his 
heirs, executors and assigns for many generations to come, the oppor- 
tunity of inventing some individualistic system of electric traction 
whereby every man shall bave his own invisible trolley car, without 
requiring to pay vulgar fares into a tin box for relief of the rates. 


THE FATAL ACCIDENT AT SOUTHAMPTON. 


Mason CaRbEW'S Report UPON THE INQUIRY INTO A FATAL ACCI4 
DENT FROM ELECTRIC Snock AT BouruaMPTON ON DECEMBER 
12TH, 1898. 


To the Assis‘ant Secretary, 
Fisheries and Harbour Department, 
Board of Trade. 


Bir, —I have the honour to report that, as appointed by the Board 
of Trade, I held an inquiry on the 21st iost. into the cause of a fatal 
accident to Walter Day, a jointer ia the employment of Messrs. W.T. 
Glover & Co., who are the contractors for the street work in connec- 
tion with the extension of the electric light supply at Southampton. 

The inquiry was held in the Council Chamber at Southampton. 
The town clerk represented the Corporation of Southampton, who 
are the undertakers. Mr. J. D. Bassitt, solicitor, appeared for Messers. 
Glover & Co , and for Mr. J. Brooking, their local superintendent. 

I attach my notes of the evidence given at the inquiry, and a 
transcript of notes taken in shortband, kindly forwarded to me by 
the town clerk. 

There does not appear to be any doubt as to tke facts of the case, 
which are briefly as follows: 

The Corporation, for the purpose of extending the area of their 
electric supply, are laying down a system of high pressure mains to 
supply transformers placed in street bx x28, and also a system of low 
pressure mains, to serve consumers from these transformers. 

Tne c intractors for the street work are, for various reasons, bebind 
time, and in order to car- y out promises made to intending consumers, 
who were waiting for the light, the Corporation unfortunately com- 
menced to supply before the layiog cf tne high pressure mains was 
completed and proper joints made. Tae mains were still in charge 
cf the coatractors, who had workicg parties engaged upon them at 
the time, while the arrangements for supply were naturally under the 
control of the engineer to the Corporation, a division of responsibility 
which in itself is likely to lead to mistake and danger. | 

The high pressure mains are concentric lead-covered cables laid in 
earthenware “ways,” the outer conductor being connected with earth at 
the generating station, and the inner conductor being therefore 
charged to the full pressure (2,000 volts) from earth. 

The low pressure mains are almost exactly similar in appearance 
to the high pressure, and are laid in similar ways alongside of the 
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high pressure, where they follow the same route, The separate 
lengths of main are to be connected together by means of cast-iron 
unction boxes, but as these had not arrived, temporary connections 
been made in three street boxes by means of pieces of single 
cable connecting the respective inner conductors and outer con- 
ductors, the joints being covered with India-rubber tape. 

In the box where the accident took place branch connections were 
made from the high pressure mains to two street transformers, and the 
work had evidently been hurried, the ends of cables and connections 
crossing each other and presenting the appearance of a tangled mass. 
Besides the high pressure mains there were three low pressure mains 
passing through the box. 

Between 3 and 4 p.m. on the 12th inst. a party cf the contractors 
employés were engaged in passing rods through the cable ways in 
order to draw in cables in the upper portion of the High Street, and 
one of them, Henry Flux by name, lifted the cover of the street box 
mentioned above in order to give notice when the end of the rcd 
ар d. Hesaw sparking taking place between one of the cable 
ends and the side of the box, and pointed this out to Mr. Brooking, 
the superintendent, who got into the box and examined the fault, 
receiving a slight shock when he took hold of the insulating covering 
of the inner conductor. This was no doubt due to surface leakage. 
By hastily tracing out the faulty cable with his eye, he had come to 
the erroneous conclusion that it was a low pressure cable, being misled 
by the confusion in the box, and, strangely enough, the shock he 
received confirmed his mistake. Не therefore asked for some rubber 
strip to repair the fault, and as there was none available, went to find 
the jointer who bad made the joints, and instructed him to re-tape 
the jcint. The electrical pressure was on at the time, aithough it 
could easily have been switched «ff at the generating station. 

Brcoking was warned twice by Mr. Shepherd, the clerk of works, 
to be careful, as the fault might be on a high pressure main, but per- 
sisted that he bad identified it to be low pressure. 

The jointer, Walter Day, went at once to the box, got into it, 
handled the cable carelessly, and received a fatal shock. He was at 
once dragged out by Brooking and Shepherd, who tried artificial res- 
piration, and fetched a doctor, but life was extinct. 

This accident greatly resembles the recent fatal acident at Chelms- 
ford ; in both cases a temporary connection to the inner conductor of 
а concentric rystem of mains proved deficient in insulation, and in 
both cases the breakdown was the natural result of the very imper- 
fect nature of tbe joint, and of the use of single cable connections to 
the inner conductor. 

On several occasions I have pointed out the danger incurred by 
such connections, which, morecver, are expressly forbidden by the 
followirg conditions attached by the Board of Trade to its consent 
to the connection with carth of the outer conductors of the system 
in this and all similar cases, viz.:— 

“1, That the high pressure mains and any service lines in connec- 
tion therewith, be concentric throughout. 

“д. That the outer conductor in all cas?s form a complete metal 
sheathing round the inner conductor." 

In the concentric system, as properly carried out, there are two 
earthed metallic shields surrounding the inner cr charged conductor, 
and any breakdown of the insulation of the latter must inevitably 
cause a sbort circuit, which will operate the safety fuses and cut off 
the pressure automatically. Even where the concentric arrangemcrt 
of conductors is not carried out at the joints, as, in my opinion, it 
should be, a cast-iron joint bcx is always provided and thoroughly 
earthed on to the outer metallic protection of the main. If in any 
part of the circuit the insulating covering alone is relied upon for the 
safeguarding of the charged conductor, the system at once loses its 
security and becomes decidedly more dangerous than one in which 
separately insulated conductors are used throughout. This is now 
fully recognised by all engineers of « xperience. 

There are two dargers disclcsed by this inquiry against which the 
Board of Trade should provide in considering new proposals for supply 
at high pressure. 

These are, first, the danger that high pressure mains may be brought 
into use for supply before they have been completely laid, properly 
jointed, examined, and tested, and while they are still in charge of 
other parties than the undertakers. 

Secondly, that high pressure mains may be mistaken for low 
pressure mains passing through the same street box if the different 
mains are not readily distinguishable from each other. 

With regard to the first of these dangers, the Board of Trade regu- 
lations certainly provide that :— 

" A high pressure circuit sball not be brought into пве unless tha 
insulation of every part thereof has withstocd the continuous appli- 
cation, during one hour, of pressure exceeding the maximum pressure 
to which it is intended to be subjected in use, that is to ray, in the 
case of every electric line a pressure twice the said maximum pres- 
sure, and, in the case of every machine, device, or apparatus, a 
pressure 50 per cent. greater than the said maximum pressure. 

“The undertakers shall duly record the results of each teat.” 

This test had nct been carried out in this case. It would probably 
have at once developed the fault, but might not have done so, and I 
think it will be desirable to definitely forbid any attempt to supply 
at high pressure through unfinished mains, and before the mains 
have been thoroughly examined and taken in charge by the under- 


, 


It is probable, as stated by the engineer to the Corporation, that 
great pressure was brcught to bear on him to induce him to commence 
supply on these mains against his better judgment. 

It should also be noted that Mr. Brooking stated that he protested 
against supply being commenced in the unfinished mains, but had 
yielded to ап earnest request. 

I fear there is а distinct tendency in the case of electrical under- 
takings managed by municipalities to unduly press the engineers to 
start the works before they are properly complete, and it would 


strengthen the hands of these engineers if the Board of Trade dis- 
tinctly forbid any makeshift arrangements. 

The second danger is one which has only lately arisen, but which 
certainly, in this case, has 5 to be а very real one. 

It can, of course, easily be provided against, and the attention of 
the manufacturers, will no doubt be directed to this point, which 
appears to have been overlooked. 

To sum up, I am of opinion that Walter Day lost his life from 
electric shock received while carrying out instructions given under а 
misapprebension by his tuperior, whereby he was placed in a position 
of extreme danger; that the high-pressure mains from which the 
shock was received were not in a proper and fit condition to be 
brought into use for purposes of supply ; and that the regulations and 
conditions imposed by the Board of Trade on the undertakers had 
not been complied with in the case of these mains. 


I bave, &c., 


December 27th, 1898. Р, CABDEW. 


A CIVIL ENGINEER ON THE METRE. 


A сїттїї engineer resident in Brazil writes to an American paper 
suggesting a universal metre” of 40 inches in place of the existing 
one of about 39$ inches. Had it not been fora French ideal it seems 
very possible that the metre might have been fixed at 40 inches. "This 
would have been a usefal and convenient standard for all countries, 
and our standard yard would have been simply 10 per cent. less, а 
beautiful decimal discount for those who аге so enamoured of 
decimals. The millimetre would then have boen exactly the 25th 
part of an inch. i 
Advocates of one system or another are very apt to imagine that 
people are able to grasp certain ideas of value when expressed 
metrically or per foot. Now this is not so. We doubt if anyone 
really grasps the meaning of a pressure of steam of so many pounds 
per square inch. They do not. True, а statement of a pressure of 
75 lbs. per square inch conveys no idea of safety or danger to a 
layman, whereas it does so toa steam engineer for he at once recoznisss 
it as the pressure at which a 7 feet boiler of double riveted ү; iron 
may be worked, and he has at once a sort of datum line on which to 
make rapid mental approximations when other pressures are named. 
It is alla matter of experience. Were it not so we should not 
find engineers making calculations of great length and taking no 
notice of decimal points at all, but simply pointing off the correct 
result at the finish. The pointing off is not done by guess but by 
experience. A figure, 219,875, representing a rate of coal combustion 
г unit grate area will b» called 22 lbs., not 2:19 nor 219:8, but this 
because the calculator knows it will be about 20. The huge and 
foolish errors in engineering are made by scientifically educated 
meu before they have become familiar with the figures of practice. 
It is such men who will work out their tons of putty for cover 
luting. Yet they are familiar enough with weights and measures in 
all their details. We read а good deal about loss of trade through 
our English system, and calis are made for compulsory change. 
Anyone who does business abroad need not be put to any great 
expense to double fizure their catalogues and drawin We have 
before us some blue prints of au English engine builder, which are 
thus figured. Oonversion of measures is easy enough, but surely if 
anyone ought to change it is the metrical people who could conform 
to the measures of England and America by adding less than &th of 
an inch to their already incorrect metre. The new metre would be 
so little larger than the old one as to make comparatively little 
difference in technical records. The mcst valuable records are in 
our own language, and to adopt the metre would spoil the whole 
irretrievably for the next generation. Metrical advocates appear to 
assume that the English foot cannot be decimally divided. It will 
not ba for vulgar use because decimal divisions are impracticable. 
Decimal arithmetic is all very well in the laboratory, but in the 
laboratory we don’t use a pair of shop scales, and yet one might as 
well argue for a chemical balance in the kitchen as for laboratory 
measures and arithmetic. We want—to paraphrase a political 
phrase—men, not measures. If there is any slipping away of 
English trade it is not because of any difference of measures. 
Were this so, the Danes would not be sending over here so much 
dairy produce. We suppose they can cope with the difference of 
measure, and our own manufacturers are perfectly able to соро 
with foreign measures if it suits them to do во. If weights are to be 
invoiced as kilogs.there is no difficulty in reading off the result 
directly on a double graduated rule. The best system for weights is 
to use the pound as the Americans do even in giving the weight of & 
locomotive or train. Invoices would be much simplified thereby, 
and conversion to kilos. would be easy and rapid. But are England 
and America and Russia to be dragged in the wake of the Latin 
races in sacrificing their measures. Germany, it is true, had the 
metre forcibly imposed upon it by conquering France, but no success 
was possible as regards Russia and England, and the cost would be 
terrific. When boiler plates and bridge iron can be obtained rolled 
to fractions ful! and bare, we think it is the iron manufacturers own 
fault if he cannot equally quote for plates of 12 or 13 mm. which 
represent а full and bare half inch, forexample. If pipe makers 
refuse to comply with а specification in metrical measures to-day, we 
expect it is because they are too full of work to do so. We know of 
cases now where orders of months ago are still undelivered. Ordinary 
pipes are not made to such dead lengths that they cannot be equally 
well fitted out with millimetres ав with inches. 
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ELECTRIC LIGHTING NOTES. 


(Continued from page 164.) 


Manchester.—The General Parposes Committee of the 
City Council has resolved to oppose the following Bills: — General 
Power Distributing Company, Lancashire Electric Power Company, 
South Lancashire and Cheshire Electricity Company, L2icestershire 
aud Warwickshire Electric Sapply Company, Midland Electric 
Power Distribution and Lighting Provisional Order. Also the 
National Telephone Company (No. 1) Bill, National Telephone 
om pany (No. 2) Bill, and the Telegraph Act (1892) Amendment 


Marylebone.—As the Vestry last week did not arrive at 
a decision on the urgency report of the Electric Lighting Committee, 
it is probable that the Vestry's Bill will have to be postponed for 
another year. To put the matter as briefly as possible, 16 may be 
mentioned that the Committee recommended the Vestry to omit from 
its Bill the clause proposing to compulsorily purchase the Marylebone 
section of the Metropolitan Electric Supply Company's undertaking, 
the company on its part agreeing to withdraw its memorial against 
the Bill on standing order proofs. Mr. Brooke-Hitching, who moved 
the adoption of the report, said tbat only by agreeing to that course 
would ít be possible to save the Bill. An exciting discussion fol. 
lowed, and an amendment to refer the report back for the Committee 
to submit the results of negotiations with the company for the pur- 
chase of its paged was, on a division, rejected by 19 to 18 
votes. A farther amendment was about to be proposed when the 
debate stood adjourned in consequence of the bye-laws. It is 
believed the Bill will be wrecked owing to the Vestry not having 
come to a decision at that meeting. 

The Bill promoted by the Vestry contains a clause which it would 
be hard to beat. The clause provides that in the event of the Vestry 
and the company not ате at an agreement within 12 months 
from the passing of the Bill, the former shall be authorised to 

the latter's undertaking on the same terms as would prevail 
at the expiration of the 42 years allowed by the Act of 1888. | 


Melbourne.—A correspondent says :—'* The complications 
which have arisen in the electric lighting of Melbourne and its 
suburbs are to find a natural solution in the purchase by the City 
Council of the rights of the companies which contribute to the lighting 
of the city. When the Council established electric lighting works, 
the New Australian Company, the A. U. Alcock Company, and Mesers. 
T. T. Draper & Oo., who were already supplying electric light in the 
city and suburbs, received notice that the area of their operations 
within the city would not be extended. Opposition was shown to 
this restriction, and considerable discussion ensued, with the result 
that the Courcil entered into negotiatons for the purchase of the 
several interests. In the meantime, the English Brush Company had 
made overtures for the business of the New Australian and A. U. 
Alcock companies, and the discussion was further complicated by 

for joint municipal purchase and management of the whole 
of the electric ligh both in the city and the suburbs. The end of 
it all was that the Melbourne municipal authorities decided to confine 
their attention to the boundaries of the city. The sum of £40,000 
was agreed upon with the Brush Company as the valuation of those 
powers of the Alcock and New Australian companies’ undertakings 
situate within the city, and an additional sum of £15,000 was put 
down as the value of the works cf Messrs. Draper & Oo., which are 
wholly confined to the city. When the last mail left the arrangement 
ner hire the formal approval of the City Oouncil, which it was 

ipated would be given unhesitatingly.” 


Perth.— The Police Commission last week had a disous- 
sion about the appointment of a consulting electrical to 
advise in connection with carrying out the provisional order. In the 
end Mr. W. C. C. Hawtayne was appointed. 


Sheffield.—The electric light is to be introduced into the 
Beform Olub. The money is being got together by subscriptions. 


Shoreditch.—The number of units sold by the Vestry 
for the last quarter of 1898 was 313,558, against 209,892 in the 
previous three months, and 182,584 for the quarter ended at Mid- 
summer. The Lighting Committee says that this growing demand 
fully jostities the capital expenditure involved in the new generating 
Mation. The Board of Gnardians are to invite tenders for carrying 
out the work, and supplying materials for the wiring, &o, of the 
Workhouse, Infirmary, casual wards, dispensary, and offices, ready 
for the supply of current from the maias of the Shoreditch Elec- 
tricity Works. 


Siam.— Under the style of the Siam Electricity Company, 
Limited, a company has been formed in Copenhagen, with a capital 
of £33,800, with option to increase the capital to £100,000. The 
tt ope bas secured a concession for all electric undertakings at 
Bangkok, but the capital is principally Danish, and all the gentlemen 
interested in it are Danish. Engineering says that the company has 
bought from an American gentleman his righte at Bangkok, and it is 
intended to extend the operations aleo to other parts of Siam. Messrs. 
Burmeister & Wain, of Оо gen, and Messrs. Siemens & Halske, 
of Berlin, will jointly supply plant. 


Seuthport.—A Local Government Board inquiry was 
held on 24th ult. into the Oouncil’s application for a £3,500 loan for 
electric lighting purposes. The sum includes mainly the provision 


of reserve water for condensing purposes, the feeding of the boilers, 
and of providing for the cooling of the condensing water discharged 
from the engines. Under the present circumstances, the water 
occasionally rans short, and to prevent this it is proposed to make a 
reservoir holding about a million gallons of water. | 


Teignmouth.—Some little difficulty has arisen in con- 
nection with the application ofthe District Council for an electric 
lighting order owing to the fact that the broad ex of the estuary 
of the Teign divides the district. The Council wish to make the 
order applicable not only ќо the town but to Shaldon, which is on the 
south side of the river. This has brought up as opponents the 
Harbour Commissioners who want to be: ass that the laying of a 
cable across the river will be no hindrance to navigation, and the 
Bridge Company, who are seeking protection for their interests. A 
special meeting of the Council was held last week to consider clauses 
drafted by Mr. Kennedy, the Parliamentary agent, to meet these 
objections. One or two of the members were disposed to drop the 
Shaldon portion of the scheme, but on the assurance of the clerk that 
the new clauses would probably meet the difficulty, it was decided to 
proceed with the application for the order for the whole district. 


Wallsend.—The District Council discussed clauses in the 
Walker and Wallsend Gas Company's Electric Lighting Bill last 
week, and it was resolved that while favouring the introduction of 
electricity, they take counsel's advice as to whether the interests of 
the Council and ratepayers were properly safeguarded.” Councillors 
do not seem to have made up their minds yet upon the question of 
municipal working. 


Walsall.—About 10 p.m. on 25th ult. the electric light 
suddenly went out. Considerable inconvenience was caused, 
espccially at the places of amusement. 


West Ham.— With reference to the failure for half- 
an-hour of the electric light supply for a number of shops along 
the Broadway, Stratford, reported in our last isse, Mr. A. J. 
Abrahams, assistant engineer at the Leyton electricity works, informs 
us that the Broadway, Btratford, is not supplied from that station, 
butfrom West Ham. He adds that the lights have never failed since 
supply was commenced at Leyton. We are pleased to make this 
correction. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—On 24th ult. a deputation went to Glasgow 
and ins the electric tramway system. Upon their departure 
aber Glasgow they were said to be impre in favour cf the 

y. 


Barcelona.—A financial daily says that negotiations have 
been entered into for the sale of the Barcelona Tramway Company's 
undertaking at Barcelona. 


Cardiff —The Tramways Sub-committee has submitted a 
report on various forms of tramway traction. The borough engineer 
is to go to Bristol to inspect а model of a system of underground 
traction by Mr. Albert R. Weight, for which it is claimed that the cost 
of construction is £1,000 per mile less than for the trolley. The 
Tramways Committee has resolved to report to the Council in favour 
of the overhead wire system. 


Coatbridge and Airdrie.—This light railway Bill has 
been found not to comply with the standigg orders, as proper plans 
were not lodged by November 30th. 


Darlington.—On 26th ult. Mr. J. Clifton Robinson 
managing director, and Mr. Holmes, engineer of the Imperial Tram- 
ways Company, visited Darlington, and met the sub-committee of 
the Streets Committee. The question of the extension of the tram- 
line was considered. The whole scheme would involve over 6 miles 
of line instead of 24 miles, which is now about the extent the tram- 
line covers. The work, it is stated, would occupy four months, If 
an arrangement were come to, it was pointed out the standards which 
carried the cable might be used for electric lighting purposes when 
the new installation at Darlington takes place. It was stated that 
the cable might bs brought along from Stockton, and in that case a 
service of trams to that town might be introduced either casually or 
otherwise. The Committee will duly consider the matter, and a 
fuller statement of the proposals will be sent to Darlington Oorpora- 
tion. The town clerk has received the formal application from Mr. 
Clifton Robinson on behalf of the Imperial Tramway Oompany. A 
committee has been going into the proposal. 


Dundee.—The Tramways Committee of the Town 
Council has before it at present special reports on the merits and 
demerits of the proposed cable tramway, Mr. Fisher, tramway 
manager, and Mr. Wm. Mackison, burgh engineer. Mr. Fisher is not 
favourable to the cable system, but quotes many points in favour of 
the overhead electric wire system. Mr. Mackison, on the other 
hand, reports in favour of the cable method. Tbe Council held a 
special meeting (sitting in oommittee) on Monday to discuss th 
reporta. | 
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Glasgow.—A sub-committee of the Tramways Committee 
is meeting with the Electricity Committee with a view to coming to an 
agreement as to which committee shall furnish current for the exten- 
sions which are to be made of the electric tram system; and also 
appointing an expert to guide them. 

The Tramway Committee last week adopted the recommendations 
re electric tram extensions contained in Mr. Young's report printed 
in our last issue. 

On 24th ult., says the Glasgow Evening Times, an incident occurred 
on the Springburn electric car route. About 11 o'clock the power on 
the inward suddenly failed in the neighbourhood of Hanover 
Street, and the cars on the journey to the city were brought to a 
standstill. On the outward route the power was maintained, and as 
long as cars were available the traffic was continued from Mitchell 
Street ter minus to Bpringburn. The supply of incoming vehicles was, 
however, soon exhausted, and complete cessation of traffic followed. 
The electrical staff of the d ent were at once communicated 
with, and after testing the lines they were able to remove the fault, 
which was due to the disconnection of a feeder, and to restore the 
supply of power. Something like an hour, however, was occupied in 
the ons, and meantime a large number of cars had come to a 
stand in the neighbourhood of the block. 


Hanwell-Ealing.— The Hanwell District Council is 


asking the Ealing Council whether it would be disposed to com- 
с-на constructing an electric tramway from Acton boundary to 


Italy.—The experiments with electric traction on the 
Mediterranean Railway between Milan and Monza are now in 
Each auto-motor carriage is capable of accommodating a maximum of 
100 Lean. i Each car is fitted with two Schuckert motors, while 
the accum EM which consist “ыр рош are of the пома 
berger type, have a capacity восі or four journeys between 
Milan and Monz two outward and two return. the vehicles have 


& Oo., of Monza, 

while the motors and other electrical apparatus have been supplied 

by the Milan branch of the Electricitats Gesellschaft (Schuckert), 
Nurembourg, Germany. 


Liverpool.—Inoreasing traffic renders new cars necessary, 
and the Tramways Oommittee recently resolved to advertise for the 
construction of 80 cars with outside seats, “such as would be 
serviceable on the electric tramlines." In the meantime six new cars 
are to be constructed at the Corporation works in Lambeth Road, and 
12 ordinary cars are to be there converted into trailers. The above 
decision is, however, altered by Wednesday's important discussion at 
the Council meeting on the subject. Tenders are to be invited for 
20 motor cars of the same type as the 12 already ordered from the 
British Thomson-Houston Company, to te ready by June lst. We 
shall report the discussion at greater length next week. 


Manchester.—On Wednesday the City Counoil approved 
of a recent resolution of the Tramway Committee affirming its 
opinion that the overhead trolley is the best for Manchester. An 
amendment to try the conduit on one section was rejected 


The Metropolitan Railway and Electric Traction.— 
Mr. J. Bell, the man director of the M ten Bailway Com- 
y, addressing the ders last Friday, sald that as to 
e use of electric traction on their railway, they were unable 
reported that be would be ready to Gy out the full experimental 
we to out en 
ra pagel months’ time. porn Dum 


Newcastle.—The City Council on Wednesday considered 
a report from the Tramways Committee, giving an account of their 
recent visit to different cities where electric and cable trams are 
worked. The report will recommend the Oouncil to adopt for New- 
castle the overhead trolley electric system, aleo that a consulting 
expert be to carry out the work with all possible speed. The 
committee recommend that the present tramways company be 
requested to allow the Corporation to carry on the work where it 
affects their lines, even before the lease expires, so as to get the work 
advanced as far as ible. The Tramways Committee is consulting 
with the Lighting ttee as to the advisability of lighting the 
streets by electric lamps fitted upon the trolley poles. 


Southampton.—In the Queen’s Bench Division last 
week, before Mr. Justice Bruce and Mr. Justice Ridley, sitting as the 
Divisional Court, a special case, stated by the umpire, Sir Henry Oakley, 
in an arbitration between Southampton Tramways Company and the 
Corporation of Southampton, for the purpose of determining the price 
which the Oorporation should рау to the company for the acquisition 
of their undertaking was presented for consideration. After hearin 
counsel's arguments at considerable length, their Lordships 
- their decision. 


Southampton.—The Council has approved of the Tram- 
ways Committee's instructions to Messrs. Kincaid, Waller & Manville 
to at once prepare and submit for the consideration of the Com- 
mittee detailed specifications and conditions for tenders for the 
whole of the work referred to in the adopted report. As the Cor- 
poration have decided to work the tramways by electricity, this Com- 
mittee has requested the Electric Lighting Committee to forth- 


with take steps for providing the necessary plant for electric 
traction. 


Stourbridge.—Last week Sir Courtenay Boyle heard an 
objection to the confirmation of a light railway order for the con- 
struction of an electric tramway in the Black Oountry, between Stour- 
bridge and Kinver, which had been sanctioned by the Light Railwa 
Commissioners, who had put in a clause that the promoters shoul 
purchase certain parts of the land by the side of the main road, in 
order to widen the road and make it safer for the public. The objec- 
tion having been disposed of, the clauses were ussed, and the 
order will be confirmed in due course. 


Swansea.—Tenders have just been invited for erection 
ns pre house, &c., for the British Electric Traction Company, 


TELEGRAPH AND TELEPHONE NOTES. 


try 

railway and telegraph schemes from South to North:—" The trans- 
Oontinental telegraph is practically Mr. Rhodes's own private enter- 
poe The greater part of the cost is paid from his own pocket, and 

e scheme can be completed without public help. The telegraph 
lineis now believed to be within three of its completion, and 
though the course of telegraph and railway will not be absolutely 
indentioal, the knowledge of the country which has been acquired in 
the construction of the telegraph line will be of great service in the 
building of the railway line. The total of telegraph wire 
which will atretch from the Oape to ia when telegraphic 
connection with the Egyptian system has been made will be 6,669 


system 
into three 


between the Cape and the Mediterranean coast 
sections—t North African, and the trans- 


South African, the 
Continental. The 
pori diete t Nyasaland; К t the north end of 

tyre, the capital o ; Karonga, at the 

Lake Nyasa; Abercorn, at the south end of Lake Tanganyika ; 
Pamlilo, on the western shore towards the southern end 
of Tanganyika, where British Central Africa meets the 
Uvira, in the 


E 
: 
^ 
i 


а 
point not yet decided at the southern end and another at the head of 
the Albert Nyansi; Lado, Abu-Kuka, and Sobat, npon 
There are intermediate stations of which the names are 
familiar to the public than those which have been cited, an 
will be divided into sections averaging about 200 miles in 
Шеш шрот к си of line men to every station. 
AS 


instance from Fort George to Uganda on the one side and to 
Falls upon the other, and from Uvira, at the head of Lake Tan- 
ganyika, to Mwanta, at the foot of Victoria Nyanss. The portion of 
the line which is now completed and in working order is from Balis- 
bury to Karonga, at the north end of Lake Nyamm. A message was 
the other day received at Cape Town from Karonga within three 
hours of its despatch. The section from Karonga to Abercorn, at 
the south end of Lake Tanganyika, is nearly finished, and the further 
section to Pamlilo, on the Oongo Free State border, has been sur- 
veyed. The second object of Mr. Rhodes’s visit to this | 
of the jo to Egypt which nd proposes to take next week, is to 
obtain on to start simultaneous work u the telegraph 
line from the northern end at Bobat, whenoe for construction 
can now be more readily conveyed than it could be from the 
southern end. Construction will at the same time ba pushed on from 
the south, and the two ends will presumably meet at Fort George, 
upon Lake Albert Edward. The trans-Continental telegraph line 
may therefore be looked upon as in a fair way to bring to speedy 
falfilment that part of the promise of through communication from 
the Oape to Oairo which it contained.” 

It is stated that Oolonel Frank Rhodes, Mr. Arnold Morley, Earl 
Cairns, and others, have gone to Egypt in connection with the trans- 
continental telegraph. 


Hawaiian Cable.—Mr. Corliss, of Michigan, has intro- 
duced a Bill in the House of Representatives to secure the construc- 
tion of a cable connecting the muinland of the United States with 
Hawaii, the Philippines, Japan and China. It authorises the Presi- 
dent, says the Electrical Engineer of New York, to cause the cable to 
be laid, and an appropriation of a sufficient sum to secure a cable that 
will carry at least 15 words a minute. When the cable is completed 
it will be turned over to the Post Office Department and opersted 
as part of the postal service. General Greely, of the United Btates 
Signal Corps, estimates the cost of a cable from San Francisco to 
Luzon at about $10,000,000. The route will probably be from San 
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Francisco to Wake Island, to Guam and to Manila. The roate has 
never been surveyed further than Wake Island. The Spaniards 
declined to sell one of the Carolines, which extend 2,000 es east 
and west. This would have been the best and cheapest route, bat 
the Government will proceed by the route noted. The intention of 
the Government to undertake the San Francisco-Manila cable is 
foreshadowed by its determination to connect the Philippine Islands 
by cable as speedily as possible. 


Interruptions to Australian Trunk Landlines.— 
We learn from the Australian press that the main landline which con- 
nects Port Darwin with Adelaide was interrupted for a couple of 
days on December 18th last, and that traffic had to be diverted vid 
the West Australian line. Oar readers will remember that the Port 
Darwin line is that in which Sir Oharles Todd has asked us to have 
sach faith. An examination of the grounds on which he has based 
this request has long ago proved to the public that such a faith 
would be quite out of place, as it is impossible to put any confidence 
in either of the Australian trunk landlines. 


The National Telephone Company’s New Bills.— 
Mr. Oampion, one of the examiners of private Bills, had before him 
on 27th ult. the memorials of the Corporations of Glasgow and Edin- 
burgh alleging non-oompliance with the rules of Parliament in the 
ease of the three new Bills of the National Telephone Company. 
After hearing the objections at length, it was decided to report Nos. 
1 and 2 Bills as having failed to comply with the Standing Orders of 
Parliament, and they will have to go before the Btan Orders 
Oommittee, who will decide whether or not the rules in the cases 
specified shall be dispensed with. 


Submarine Cable Concession.—A daily paper says that 
De. Zander, director of the Anatolian Railway, has ed а con- 
cession for a submarine cable from Constantinople to Kustendji. 


Telegraphic Interruptions and Repairs:— 
0 Down. 


ABLES. Repaired. 
Amason Company's oable— ; 
Oable beyond Gurupa... June 11th, 1898  ... к 


eee eee Nov. 14th, 1898 eee oes 
West Indies — 
Bt. Kitte-Bt. Thomas ... Jan. 26th, 1899  ... Feb. 1st, 1899. 
Bt. Kitts-Antigua . . Jan. 26th, 1809  ... Feb. Ist, 1899. 
LANDLINES. 
Maj =, Tananarive 6. Jan. 20th, 1899 ... Jan. 26th, 1699. 
Kertch and houm- 
) ТА ... Jan. 23rd, 1899 Jan. 23rd, 1899. 


Lines near La Paz, Bolivia Feb. 1st, 1899 a ‘as 


The Telephone Question.—Last week the Court of 
Oommon Council resolved, on the motion of Mr. Morton, “ That a 
conference of local authorities in London be held at the Guildhall, ona 
date to be fixed by the Right Honourable the Lord Mayor, to con- 
sider the National Telephone Company's Bills now before Parlia- 
ment; that each road authority be invited to send three delegates to 
sach conference; and that it be referred to the Streets Committee to 
make the arran taaccordingly.” Mr. Morton said the 


proposed totake away from а body like the n its rights in 
regard to the o of the streets, and he hoped the municipal 
authorities com ihe attempt to be thus made. 


Postmaster-General. A res руа 


centre. 
Several additional Ohambers of Oommerce in the provinces have 
been passing resolutions favouring Government control of the tele- 


р 

The Court of Common Council has resolved to oppose the following 
Bills in Parliament:—Nat:onal Telephone Company Bill (No. 1), 
National Telephone Company Bill (No. 2), Тє ph Act, 1892 
(Amendment Bill) It has further resolved to present А petition in 
favour of the Glasgow Corporation Telephone Bill, and to ask the 
City members to support the same in Parliament. 


U.S. Government Cable Steamer for the Philippines. 
—The New York Electrical Engineer says that Colonel Kimball, of 
the Quartermaster’s Department in the Army Building, New York 
se age received orders from the War Department to secure at once 
an ship of from 1,000 to 1,200 tons burden, to lay cables to con- 
nect the ds of the Philippines. The Department has already 
ordered for this purpose 166 miles of marine cable, weighing 526 

This cable take 


The cable ship must accommodate on the forward deck the “ giving- 
out” machinery, which will weigh from 15 to 20 tons, and the acces- 


tons. about 6,500 cubic feet for coiling. The 
cable is to bs coiled in skeleton tanks in different holds on the vessol. 


sories, weighing from 5 to 10 tons. In the after hold will be fitted 
oat the quarters for the crew of 20 men. This space will be used for 
coal on the way out. The ship will be kept on station as a cable ship, 
or can, if necessary, be used as a transport. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Belfast.—February 23rd. The Electric Committee wants 


tenders for water-tube boiler, two stcam dynamos, and switchboard. 
See our “ Official Notices” this week. 


Buxton.— February 6th. The District Council wants 
tenders for feeders, mains, and arc light leads. See “Official 
Notices” January 20th for particulars. 


Christiania.—February 26th. The Secretary of State 


for Foreign 


g 
Norwegian State Telegraph Administration for the delivery of about 
140,400 porcelain telegraph and telephone Tenders must 
be received at Christiania by 12 o'clock noon on F'ebruary 26th, 1899. 
A сору of the specification, conditions, &c., may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day, between the hours of 11 a.m. and 5 p.m. 


Doncaster.— February 9th. The Guardians wants tenders 
for the installation of the electric light in their new workhouse 
buildings at Balby. See our “ Offisial Notices.” | 

Edinburgh.—Fcbruary 20th. The Council wants tenders 
for overhead travelling crane and storage batteries. See опт Official 


Noticas " this week. 
France. February 16th. The French Post and Tele- 


graph authorities in Paris are inviting tenders for the supply of 46 


kilometres of gutta-percha insulated electric cable. 
be obtained from, and tenders to be sent to, Le Bous 
d'Etat des Postes et des Telegraphes, Rae de Grenelle, 103, Paris. 


Glasgow. — February 6th. The Corporation wants 
tenders for the reconstruction of tramways in Crown Street and 
Cathcart Road. See our Official Notices " Jannary 27th. 


Gloucester.—The City Council wants tenders for jet con- 
densers, air pumps, cast-iron pipes, c., for the electricity works. 
See our “ Official Notices” this week. 


Hull.— February 8th. The Corporation wants tenders for 
the electric wiring and fitting of the tramways power station, 
Osborne Street. The contract will include 4 arcs and 40 incan- 
descents. See our "Official Notices” January 27th. 


Italy.— February 25th. Tenders are being invited by 
the municipal authorities of San Severa (Province of Foggis), for 
the electric lighting of the town. Tenders are to be sent to 
Il Municipio di San Severa (Foggia), Italy, from whence particulars 
may be obtained. i 


Kingston-upon-Thames.—February 14th. Tenders are 
being invited for the provision of telephonic communication between 
the various buildiogs upon the workhouse premises, Kingston-on- 
Thames, for the Guardians. Particulars of the architect, Mr. W. H, 
Hope, Union Offices, Kingston. 

Lowestoft,— February 6th. The Corporation wants 
tenders for the supply of boilers, steam dynamos and motor boosters, 
storage batteries, switchboard, travelling crane, mains, arc lamps and 
pos ; and for the lighting of the station. Consulting engineer, 

. W. C. O. Hawtayne. Вее our “ Official Notices January 6th. 


Nelson (Lancs.).—February 14th. Tenders are being 
invited for the supply and erection of the following plant, for the 
Gas Committee :—(Bection A) steam dynamo, ejector condensers, &oc. ; 
(B) switchboard; (O) alterations to accumulators; (D) overhead 
crane. Particulars to be obtained at the office of the p Mr. 
Wm. Foster, Nelson, Lancs., on the deposit of £2 2s., w will be 
returned on the receipt of a bond fide tender. 


Norway.—February 11th. Tenders are being invited by 
the Norwegian Telegraph Authorities in Christiania for the supply of 
804 tons of telegraph wire 4 mm. diameter and 121 tons ditto 5'3 mm. 
diameter. Tenders to be sent to the Bureau des Telegraphen, 


тв may 


Director Karl Johansgade, 14, Ohristiania, whence particulars may be 


obtained. - 


Oystermouth.— February 27th. The District Council 
wante tenders for the supply of electricity within the area. See our 
“ Official Notices " this week. | 

Southampton.— Tenders are invited for one 100-kw. 
engine and generator, one boiler, а set of accumulators, 20 motors, 
&c. See our “ Official Notices” January 27th. 

The Corporation 


West Hartlepool.—February 18th. 
wants tenders for feeders, mains, are light leads, and road work. See 
our Official Notices January 27th. 

Whitechapel.— February 7th. The Board of Works 
wante tenders for cables, arc lamps, steam dynamo, batteries, boilers 
and other machinery and apparatus for electricity works. Bee our 
“ Official Notices” January 20th. 
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CLOSED. 


Brighton.—The Lighting Committee recommends the 
acceptance of Messrs. Willans & Robinson's tender to supply and 
erect two combined engines and dynamos and condensing plant at 
the electricity works for the sum of £15,191. 


London.—The London County Council on Tuesday 


received the undernoted tenders for the supply of dynamos, &o., re- 
quired in connection with the proposed electric lighting of the 
Victoria Embankment :— 
McClure & Whitfield £38,726 
Mather & Platt 4.600 
Crompton & Company i. е Р 4,949 
Electric Construction Company ne ids 8 5,535 
Safety Concentric Wiring Company 2s Вр .. 6,625 
The Electrical Company bu 6,871 


The following tenders were submitted for the supply of the gas 
engines required in connection with the same installation :— 
J. E. H. Andrew & Company .. ed s .. 41,900 


Campbell Gas Engine Company es Es E v 2,116 
Premier Gas Engine Company ЖЕ 855 see Vs 2,260 
puc Concentric Wiring Company.. ex $5 d 2,260 
Crossley Bros. la 85 26 o 2 vs et 2,300 
Fielding & Platt .. ix we 52 85 s 5% 2,878 
J. Taylor & Bons .. $ 8,457 


The Council referred the tenders to the Highways Committee for 
coasideration and report. 


London.—The Electricity Committee reported to the St. 
Pancras Vestry on Wednesday having received the following esti- 
mates for the supply of arc lamp columns required for the arc light- 


ing of Regent’s Park Road, Albany Street, and three other roads, the 
prices quoted being at per column :— 
Design A. Design B. 
W. Macfarlane & Co. 2 $e - £91 0 £10 0 0 
Falkirk Iron Company oa К . 10 0 0 — 
McDowell, Steven & Со. .. А .. 9 9 0 9 2 6 


The committee, who stated that Messrs. McDowell, Steven & Co. 
offered the quickest delivery, recommended that an order should be 
placed with that company for the supply of 50 columns according to 
Design B at £9 2s. 6d. each. This was agreed to. 


FORTHCOMING EVENTS. 


Monday, February 6th.—At 7.30 p.m. Society of Engineers. Pre- 
sentation of premiums by the reti'ing president (Mr. 
W. Worby Beaumont). Presidential address by Mr. J. 
Corry Fell. 

Tuesday, February 7th.—At 8 p.m., at 11, Ohandos Street, Cavendish 
Square, W. Röntgen Boc'ety. Paper by Mr. Wilson 
Noble on “A Modified Form of Toepler Mercury 
Pump." Discussion on the Röntgen ray hotograph 
+ soft tissues, introduced by the president, br. пе] 


Wednesday, February 8th.—At 8 p.m. Society of Arta. Nernst’s 

Electric Lamp," by James Swinburne. Mr. Alexander 
. Biemens will preside. 

Thursday, February 9th.—At 8 p.m. The Institution of Electrical 
Engineers, continuation of discussion on Rules for the 
Regulation of the Wiring of Premises for connection to 
"Public Supply Mains,” by J. Pigg, associate; “The 
Regulation of Wiring Rules," by O. H. Wordingham, 
member; “The Institution W Rules,” by В. E. 
Crompton, past-president. If time permits, Electric 
Traction by Surface Contacts,” by Miles Walker, 
associate. 

Friday, February 10th—At 5 p.m. Physical Society. Annual 
General Meeting: address by the president. After 
which at an ordinary meeting, An 
a Voltmeter with a Long Scale,” by Benjamin Davies. 
probably to be read by Dr. Lodge. 


At 8 p.m.—-Institution of Civil Engineers, Students’ Meeting, | 
ngineering Work- 


paper on “The Electrical Driving of E 
shops,” by William Middleton, Stud. I. O. E. 

At 7.30 p.m.—At the Westminster Palace Hotel. The 
Institution of Junior Engineers, joint meeting with tho 
Discussion Section of the Architectural Association. 
трат on "Factory Design," by Mr. J. H. Pearson, 


Saturday, February llth.—At 230 p.m. Visit of Institution of 
Electrical Engineers (Students) to the Shoreditch 
Central Station, Coronet Street, Shoreditch. Party 
limited to 20. 
Saturday, February 18th.—At 8.16 p.m. Institute of Junior Engineers’ 
he ue the Ealing Electric Lighting and Destructor 

or 


NOTER. 


Institution of Junior Engineers.—On Friday, March 
8rd, a paper on the “ Direct Production of Electricity from 
Carbon," will be read by Mr. W. R. Cooper, A.I.E.E. The 
conversazione will be held on March 11th. 


peremeter and 


Presentation.—Oa 20th ult. Mr. R. Liddell, was pre- 
sented by the staff of the Edinburgh Electricity Department 
with a gold albert chain, with pendant, on the occasion of 
his departure to take up a position in the Leith Electricity 
Department. 


Appointment Vacant.—The King's Lynn Corporation 
wants an electrical engineer to take charge of the new elec- 
tricity works. See our “ Official Notices.” 


The Royal Society.—Among the papers down for 
reading yesterday afternoon were:—Prof. A. Schuster, F.R.S., 
and G. Helmealech, on “The Constitution of the Electric 
Spark." Dr. Magnus Maclean, “ Оп the Effects of Strain on 
the Thermo-Electric Qualities of Metals.“ 


Society of Arts.—In the calendar of meetings arranged 
for February and March are the following :—February 8th, 
8 p.m., Mr. James Swinburne, * Nernst's Electric Lamp." 
February 22nd, 8 p.m. Mr. Philip Dawson, “ Electric 
Traction, апа its Application to Railway Work." March 
15th, 8 p.m., Sir Marcus Samuel, * Liquid Fael." 


Owens College.—A donation of £2,000 has been received 
from Captain Partington towards the cost of building the 
new physical laboratory at Owens College, and Dr. E. 
Hopkinson has sent a sum of £1,884, contributed by the 
relatives of the late Dr. John Hopkinson for the erection of 
а wing of the laboratory to be devoted to electro-technical 
work, 


Municipal Trading.—In the course of the discussion at 
the Society of Arts on Wednesday on Mr. D. H. Davies’ 
aper on * The Cost of Municipal Enterprise," Sir Richard 
Webster, who presided, said that there was a great deal of 
cant in the talk about monopolies, but there was no greater 
monopoly, he thought, than in giving municipalities the sole 
right to supply eleotricity. 


Order for Electric Locomotives.—We hear that, Messrs. 
Orompton & Co., Limited, have secured ап order from the 
City and South London Electric Railway Company, for 10 
electrical locomotives, each to cost, £1,350. 


X Rays.—It is stated that Mr. James Mackenzie David- 
son, M.B., C.M., has been appointed honorary medical officer 
in charge of the X Ray Department, Royal London 
Ophthalmic Hospital, Moorfields. 


The Electrical Standardising, Testing, and Training 
Institution.—As а resul of the recent scholarship 
examinations the board of control of this institution have 
made the шу awards:—To Mr. Gerald Adamson 
Hopkins а Maxwell Scholarship of 50 guineas, tenable for 
two years; to Mr. Thomas Gregory Smith, of Blackheath 
School, an exhibition of 30 guineas, tenable for two years ; 
and to Mr. Leonard Roseveare, of Danheved College, 
Launceston, a prize of 20 guineas. | 
City and Guilds of London Institute.—The annual 

istribution was held last week at the Leathersellers 


ize 
. Hal, Е.С. Mr. Alderman and Sheriff Alliston occupied the 


chair. The hon. secretary (Mr. John Watney) submitted 
the report, which stated that the diplomas, certificates, 
medals, and prizes to be presented on that occasion, number- 
ing about 230, were awarded last year to students of the 
Central Technical College, the Technical College, Finsbury, 
the South London Technical Art School, and the Leather 
Trades School. Mr. Preece, after handing the awards of the 
successful students, stated that the prizs fund was now sup- 
ported by 22 of the Livery Companies. The mode of testing 
the technical education of the country by means of examina- 
tions held in different centres, was inaugurated by the 
Society of Arts, but it was soon taken up very warmly by 
the 9 Guilds. When the examinations were started in 
1879, there were only 28 centres and 151 passes, while last 
year the centres numbered 369, and the passes 7,958. He 
advocated the more general teaching of science in schools, 
апа spoke of the valuable educational work that was being 
done by the London polytechnics. 
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Teaching Electro-Chemistry.— Apropos of our article 
last week on The Provision for Teaching Electro-Chemistry 
in this Country and Abroad,” our attention is directed to the 
fact that we omitted to mention the systematic courses in 
electro-chemistry which are given at the Northampton 
Institute, Clerkenwell. During the present session there are 
courses of instruction in electroplating and electrotyping, the 
department being in charge of Mr. S. Field as lecturer and 
demonstrator. The иреш for the teaching of this work 
is not quite comple ut is very far advanced. Whena 
sufficient demand arises, the Institute authorities are pre- 
pos to extend the equipment for this partioular work very 
a 


rgely. 


Personal.—Early this month Mr. E. О, Walker, who has 
relinguished the position of superintendent of telegraphs to 
the Ceylon Government, left Colombo on his retarn to Europe. 
On Ње way home he will stay for a fortnight in Egypt, 
visiting Cairo апа the Pyramids. 

Mr. A. G. Bird, station superintendent, writes from Bristol 
electricity works regarding the notice last week under 
* Appointments,” in which he is described as being pre- 
viously on the staff of the Yorksire House-to-Houre Elec- 
trical Company. As this has been the cause of some 
misunderstanding and correspondence," says Mr. Bird, I 
shall be glad if you will kindly make a correction in your 
next issue. It should be:—Mr. A. G. Bird, formerly of the 
Cardiff Corporation electrio lighting station, and the Morley 
Corporation electric lighting statior.” 


The Institution of Junior Engineers, — Тһе fourteenth 
anniversary dinner of this Institution took place on Saturday 
evening last at the Westminster Palace Hotel, under the 
presidency of Sir W. Н. White, F.R.S., Director of Naval 
Construction and President-Elect of the Mechanical Eagi- 
neers. After the usual loyal toaste, Prof. Spooner propoeed 
“Oar First Line of Defence,” which was acknowledged by 
Sir John Darston, K. OC. B., Engineer-in-Chief of the Navy. 
Then came “ The Anglo-Saxon Race,” proposed in felicitous 
and eloquent terms by Mr. J. Macfarlane Gray, but from the 
moment of the reply by Lieut. Colwell, U.S.A., Naval 
Attack ё, American Embassy, there was little else than the 
glorification of Britishers and Yankees, and erultation at 
the passing of the Latin races for evermore. The Anglo- 
Saxon race dominated the world; supremacy in engineering 
made the race what it has become, therefore the whole world 
was made ap of engineering. It was openly stated that 
England could make further conquest in South Africa, while 
the United States could easily annex portions of South 
America, both to the advantage of the Anglo-Saxon race. 
Prof. Ayrton, in a speech which for him was unasually 
sombre and caustic in character, proposed the toast of 
“ The Senior Institutions,” and we can only infer that much 
of what he said wae in the nature of a protest that it should 
be thought we lived only for engineering, or that the Latin 
races should have been spoken of with such cordial detett:- 
tion as seemed to animate the speakers on this occasion. 
„The Institution of Junior Engineers" was toasted on the 
motion of Mr. Oharles J. Owens, general manager of the 
London and South-Western Railway, and Mr. Basil H. Joy, 
chairman, in reply, stated that the progress of the Institu- 
tion, numerically and financially, was so satisfactory, that 
there was a reasonable prospect of their being able ere lon 
to set up in a home of their own. Other toasts followed, 
amongst them an unofficial one to Mr. W. T. Dunn, theamiable 
and energetic secretary, who has done so much towards 
patting the Institution of Junior Engineers on such a firm 
footing, and the enthusiasm with which his name was re- 
ceived betokened the sincere esteem and affection felt for 
him by his colleagues. Instrumental musio and songs helped 
to enliven the ике and the meeting did not disperse 
till a comparatively late hour. 


Mr. Preece on English Electrica] Contractors.— 
The 12th annual dinner of the Manchester Association of 
Students connected with the Institution of Civil Engineers 
was held on 25th ult. in the Albion Hotel, Manchester, and 


‘which would satisfy the sbareholders. 


was attended by а large number of members and friends. 
The chair was occapied by Mr. W. B. Worthington, the 
president of the Manchester Association of Students. 
Replying to the toast of “The Institution of Civil 
Engineers" Mr. W. H. Preece, O.B , spoke of the apathy 
that prevailed among merchants in one part of the oom- 
munity. He had only on the previous day received a letter 
from his brother, who, as а Consul in Persia, was brought 
into direct contact, with commerce and trade. He wrote that 
our merchants did not seem to care to stir a hand to lift our 
British trad. in Persia. He (the apeaker) wasa member of the 
Ron Commission dealing with the coming French 
Echibition, and they were most anxious to secure for that 
Exhibition a goodly display of electrical apparatus. They 
secured a contract by which the French Administraticn 
were prepared to pay a portion of the expenses. The con- 
tract was offered to all our manufacturers who were in a 
position to comply with it, but there was not one single 
English firm who came forward prepared to supply 
apparatus required to supply light to the Exhibition. ‘The 
engineers came forward like men, but they were not 
supported by the electrical industry, and the result would be 
that there would be а miserab'e and poor display of electrical 
apparatus at the great Exhibition. With regard to the 
complaints sometimes made that we were suffering from a 
lack of teohnical edacation, he did not agree with that. 
Technical education in this country during the last 10 years 
had advanced with giant strides, and he believed at the 
present moment we were as well advanced as anybody. 


CITY NOTES. 


City and South London Railway Company. 
Тип twenty-ninth ordinary general meeting cf the shareholders of 


. the City and South Lordon Railway Company was held «n Tuesday 


„г at Winchester House, Old Broad Street, Mr. O. G. Mott in the 
chair. 

The CHa1rBMAN, in moving the ко of the report, said it was 
very pleasing to the directors to be able to report of the past half- 
year, as they had of previous years, a steady and uninterrupted pro- 
gress in the dividend-earning power of the line. They were able to 
recommend the shareholders to declare an increased dividend of 
2 per cent., makiog 2 per cent. for the past half-year, which with the 
dividend declared last midsummer makes a rate of 21 per cent. for the 
whole of last year. Although that dividend was not a very large oze, 
it was steadily improving, and they looked for sard to the time, 
not very far distant, when they hoped it would be considerably 
larger. But if they recollected that the с st of tbe line before the 
incurred any expenditure in connection with the extensions whic 
were now going on was a little over £800,000, and that the net earnings 
for last year were over £24,000, they would see that they were earn- 
ing now on the whole cost of the line about 3 per cent. per annum. 
Of course the debentures and preference stock absorbed more than 
that 3 per cent, and therefore up to the present the ordinary capital 
had only received 2j per cent., but whea a line in these days was 
earning 3 per cent. on its actual cost, with а steadily growing 
traffic and improved dividends, he ше he might fairly 
say that it ved itself a financial success, and was 
sufficient to justify the expenditure of additional capital in 
regard to other electric lines throughout the metropolis. It was 
a very important thing for London to have shown that capital in. 
vested in a concern like this could return in the comparativcly early 
stages of ita existence 3 per cent. on its outlay. at fact must 
lead in the future to the provision cf additional lines for the accomo- 
dation of traffic in London, which were so i pperatively needed. 
They had done that much for the public benefit, and he hoped the 
time would come when tbey would feel that they had not invested 
their mor ey foolishly in the line, but that they would receive a return 
Daring the past half-year 
they had been making very eatisfactory progress with the extensions. 
Tce whole of the underground works of the extensions from the City 
were piactically ccmpleie. It now remained for them to complete 
the lifts and surface stations, and various other small mattera before 
the line would be fit for opening; but they hoped by the time of the 
next half-yearly meeting they would be able to announce either that 
the line was already opencd for traffic, or else to tell them on what 
date it would be opened. The Clapham extension had gone on 
with great rapidity. They had & very energetic contractor, and he 
had made very rapid progress—much more rapid, in fact, than they 
anticipated, and they were in great hopes that that line might be 
opened almost simultaneously with the opening of the extension 
from the City. He thought they would agree with him that (Баб 
was very satisfactory progress in difficult work of ttat kind. 
Daring the past ball year the бъз bad. steadily increased, 
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carried showed an increase of 124,953, 
and they had increased receipta from those of £825, which, 
with an increase of £22 from season tickets, made а total increase of 
£847 for the half-year. The subway between their line and the 
Oentral London Railway at the Bank was now complete, and ho was 
in hopes that that line would have been opened very shortly; but he 
saw by the newspapers that there was likely to be some further delay, 
although it could not be very long before the line would be in working 
order. He thought they might assume that there would be a very 
large cxchange traffic between their railway and that of the Central 
London at that point. There was another subway ia contemplation, 
and that was one under the Brighton Company's station at London 
Bridge to connect with their line. That had not yet been commenced, 
but they were in active negotiation with the Brighton Company on 
the point, and he hoped that before long they would be able to come 
to some definite and satisfactory arrangement as to the construction 
of that subway. There was another electric line going to be made, 
called the Great Northern and City Railway. He believed they were 
now proceeding actively with the construction of that line, and its 
terminus would adjoin their present terminus at the Moorgate Street 
station in Finsbury Pavement. They hoped they would be able to 
arrange with that railway also for a subway to connect the two 
pore There was also another line called the Walthamstow and 

pping Forest Railway, which would have ita terminus almost at the 
same place, and so, with their connection with the Metropolitan 
Railway at Moorgate Btreet, and aleo with those two otber lines, 


and the things required for working the extensions were all con- 
tracted for—including new engines and new rolling stock. The 
extension through the IL a very important piece of line, for it 
ran through the heart of biggest city in the world, and ita stations 
were in the best possible position for the traffic. It had un- 
doubtedly cost them a great deal more per mile than the other portions 
of the line, but that was only to be expected. It was, however, a 
ieoe of line the value of which could hardly be over estimated, and 
t was necessary in the interests of the company that they should 
make the utmost possible use of it. They had got the line extended 
on the south to Olapham, and they now wanted to bring on to that 
City line the heavy traffic coming from the north of London. Any- 
one who knew the neighbourhood of Islington, knew that it was about 
one of the busiest centres of the metropolis, and they felt perfectly 
certain that they could bring in a large amount of traffic from that 
source. They therefore proposed to take the earliest opportunity 
they could of completing the line up to the Angel at Islington, and 
they would then have a very big traffic into the City, both from the 
north and south of London. e cost of the line from the Angel 
would be much less per mile than the line from the City, and they 
would be able to work it from their present generating station at a 
moderate cost. The length was barely a mile and а half, 
and he thought they would get highly satisfactory results 
extension. was one other line he wished 
to refer to and that was the City and Brixton. It was 
essential in these und railways, if they were to be 
а success—first, the capital should be kept down within moderate 
limite; and, secondly, that they should be worked with the utmost 
possible economy. The сары of the City and Brixton Bailway was 
a very moderate one, and 
work the line very 


showed increased receipts of £847, parcels an increase of £26, rents 


passengers d train had increased from 45°64 to 46:58. That was 
a very ty and growing average which was a very im- 
ponant element in the question of profit. The receipts per mile 
increased from 7s. 3 04d. to 7s. 306d., and per train mile from 
per passenger remained 
had decreased from 


Mr. Sampson Нлнвсву seconded the motion, which, after some 
discussion, was carried. | 


Direct United States Cable Company. 


Mn. E. M. UNDERDOWN presided on Tuesday, at Winchester House, 
over the forty-third ordinary general In moving the adop- 
tion of the report, һе said the revenue for the six months ending 
December last, after deducting out payments, amounted to 
е 5 гора with cant 2s. 8d. for the corre- 
spon Ў wor and other expenses, includ- 
ing income-tax, absorbed £21,621, and there was then a net profit of 


£32,745. With the sum of £3,388 brought forward there was a total 


of £30,133 available for distribution, and this had been distributed as 
follows :—Interim dividend of 3s. pershare to September 30th, £9,106; 
further interim dividend to December 31st of 3s. per share, £9,106; 
set aside for reserve, £12,000; and carried forward, £5,920. The 
revenue had increased by £4,268, or more than 8 cent. as com- 
pared. with the corresponding period of 1897, but he must say 

a portion of this increase had to be attributed to 
exceptional causes. There was, however, every sign that 
communication between the United States and the rest of the 
world was not likely in the future to diminish. Daring the current 
year the traffic, ao far as they had gone, bad been ratis „ and of 
course the increased business had led to some addition in the expendi- 


. ture, but after making allowance for special outlay under the head of 


maintenanoe due to necessary improved landline transmitters and 
cable duplex apparatus, and extra expense cf repairs to buildings, 
it would be seen that the expenditure had been kept at a very reason- 
able figure. Fortunately they had no cable repairs to effect during 
the half-year. The reserve fund had been increased by £5,859 from 
interest, £768 from revenue on securities sold, and by £12,000 from 
revenue, making a balance of £368,534. Proceeding, the chairman 
sald he had received a letter from a shareholder the 
question of amalgamation dealt with at a recent meeting of the Anglo- 
seer tegen 5 but that wasa matter he could not deal with at а 

ublic meeting. 
Bad amalgamation with their allies in the existing pool arrangement. 
There was, however, & $ feeling i i 


itself capable during the present 


year. 
A BHARBHOLDER thcught that if they amalgamated it would prove 
& source of weakness. All previcus arrangements have been in the 
interests of individuals with large holdings, and he thought that the 
directors should not contemplate such a step without a very large 
majority of the shareholders approving of it. 

IRMAN said he could assure them that this question was 
always before them. They could rest quite content with the partici- 
pation they bad got, and the shareholders would be looked after as far 
as they were concerned. The cost of replacing the cable was con- 
siderably enhanced, as the cost of the material was higher in price. 
They must look after the reserve fund and keep the company in 
equality with the others. He then moved that an interim dividend 
of 3s. per share be paid, which was carried. ° i 

A vote of thanks to the chairman and directors closed the meeting. 


Amazon Telegraph Company, Limited. 


THE fourth ordinary general meeting was held last Friday at the 
offices, Blomfield House, London Wall. Mr. W. 8. Andrews presided, 
and, in moving the adoption of the report, stated that they were not 
meeting on that oocasion as soon as they could have wished, but this 
was owing to the difficulties they had had to contend with, and the 
necessity of making some sort of financial arrangementa—or of 
seeing their way to make them — before calling the shareholders 
Their receipts were not so discours ging as they might have 


were 
ss a whole, and they showed that the 
company's enterprise, from circumstances which the shareholders 
were aware of, had not been for any length of time in a proper revenue- 
earning condition. They had had, besides, an unusually hoavy 
flood season, which had their o ons and eaused unex- 
poe difficulties. In fact, owing to the constant interruptions, 
ere had beeu no possibility of devel the traffic. That 
the bier hg there there was f perdu with us lines 
properly the undertaking wo certainly prove ita remunerative 
character. Their difficulty was one only. Everything promised well 
for the concern if they could only keep their lines permanently at 
work, and this was what the directors had been doing their utmost to 
accomplish. They had at last apparently confined their difficulties 
to certain localities only ; these they had now alone left to conquer, and 
if they could do this their prospects would be very hopeful. They 
had taken шша (о circumvent, so to say, dangerous of the 
main stream, and had sent ont aerial insulated cable to bridge 
over by land impossible spots, and they were sending out more, as 
well as surveys in places for the substitution of over- 
ground wires for the submerged cable. They thought they 
might require all these things at different places o to varied 
troubles they had had to contend with, and they ved that 
by these means they might be able to suoceed. They could not, how- 
ever, prophesy, but they believed that they were on the right track 
to overcome the difficulties in the main stream should they prove to 
be insurmountable here and there, or at all events insurmountable 
unless at prohibitive cost. They believed that the authorities recog- 
nised the struggle the company had had, and were having, and 
that they sympathised with the company’s continued efforts. All 
that the authorities wanted was the telegraphic communication, and 
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this sacrifice while they continued to make such demands upon his 
time and energies. 
Mr. Gzonas Kerru seconded the motion. 
In reply to questions, the Сналтвмлн stated that the original 
capital of the shareholders was scp Pa swallowed up, inasmuch 
g in the Amason to repre- 
а revenue which more than 


they had to do was to keep the communication open, and if they 
do this the public and trade and commerce would do the rest 
for them. The question of wireless telegraphy had been under their 
consideration in connection with their difficulties. 
The motion was carried unanimously. 


xtraordinary general meeting was held afterwards, when a 
resolution was submitted authorising the directors, from time to time, 
to create and issue, on such terms and in such manner as they might 
determine, debentures for an amount not exceeding in the whole 
£75,000, such debentures to rank pari passu with the existing issue of 
£125,000, and to be entitled to the benefit of the trast deed of August 


st, 1897. | 
The C Human, in answer to a question, stated that the security 
for the debentures consisted of the lines and the company's ocon- 


The resolution was carried unanimously. 


ьа 


Anglo-American Telegraph Company, Limited. 


Tun report of the directors, to be ted to the ordinary general 
00 d at Winchester House, 50, Old 
Broad Street, on Friday, February 3rd, 1899, at 2 o'clock 
p-m., states that the total receipts from July Ist to December S1st, 
1898, including the balanoe of £17,580 6s. 2 ко! forward from 
the last account, amounted to £212,493 26. 1d. traffic recei 
show an increase of £14,418 as compared with the half-year en 
December 31st, 1897. The total expenses of the half-year, AK 
CZ M Nu shown by the revenue account, amoun 
to 404 18а, 6d., being an increase of £5,082 14s. 1d. over the 
corresponding period of 1897. The directors, under the powers con- 
ferred upon them by the articles of association, have, before declaring 
the net profits, set apart the sum of £12,000 to the renewal fund, 
leaving a balance of £137,088 3s. 7d. Interim quarterly dividends of 
15e. per cent. on the ordinary 
ferred stock, were paid on November Ist last, absorbing £52,500, 
leaving & balance of £84,588 3s. 7d., out of which the directors 
rec. mmend the proprietors to declare final dividends of £1 4s. per cent. 
on the ordinary gosse Bin 10s. per cent. on the preferred stock, and 
the deferred stock, amounting to £84,000, making а 


forward to the next account. In accordance with the 
articles of association, two directors of thecompany, Mr. F. A. Bevan 
and Mr. W. S. Cunard, retire at this meeting, and, being eligible, offer 
themselves for re-election. Mr. Joshua Dean aud Mr. John Gane, 
P.O.A., the auditors, retire, and offer themselves for re-election. 


The St, James's and Pall Mall Electric Light 
Company, Limited. 


TEB of the directors and statement of acoounte for the year 
ber Sist, 1898, to be submitted at the ordinary 

of the company next Tuesday, at the offices of the company, states 
that the directors submit their report for 1898, with the accounte as 


certified by the company’s auditors. The Oarnaby Street and Mason’s 
Yard vu Ды have 5 wor satisfactoril 


under the title of the Central Electric Supply Company, Limited, 
a ВИ! authorising the establishment of a station on 
to be acquired in the parish of St. Marylebone. This will secure tothe 


anam 
special reso 
of £5 each were created, making tbe capital £300,000, and 
12,000 of these shares were issued at par to the holders of the 100 
founders shares of £1 each.  Taese founders’ shares are now vested 
The company has since by 
mee 


tings held on January 
to £300,100 by the creation of 20 


stock, and £1 102. per cent. on the pre- 


179 
new ordinary shares of £5 each. are now taken to reduce 
the capital of the company by the 100 founders’ shares, and 


a notice for an extraordinary general meeting to be held at the con- 


o. in тян (as nearly as conveniently may be) to the shares 
held by t 
addition to be made to the reserve fund. In accordance with 
the terms of the trust deed, six months' notice of redemption was 
given to the holders of the £50,000 4 per cent. debenture stock of the 
company, and this stock is now being paid off as on January 1st last. 
The net earnings of the company during the past year have amounted 
to £29,889 19s. 1d. Of thissum £11,495 was distributed in August 
last in payment of an interim dividend at the rate of 10 per cent. per 
annum for the half-year ending June 30th, 1898, on the ordinary 
Shares, and at the rate of 7 per cent. per annum on the preference 
shares. The balance, £18,394 193. 1d., together with the undivided 
profit of £384 10s. from last year's account, leaves £18,779 9s. 1d. 
now to be dealt with. The directors propose to divide the amount as 


follows :— Р Р 
g. », 
(a) By payment of а dividend at the rato of 7 per 
cent. per annum on the preference shares for 
the second half of the 


year... m . 8,500 0 0 
(b) By payment of a dividend on the ordiuary shares | 

for the second half-year of 7s. 6d. per share, 
and a bonus of 2s. per share, making, with the 
interim dividend paid on August lst last, a 
total distribution of 144 per cent. for the year. 


15,190 10 0 
(d) Amount to be carried forward ... eoe 88 19 1 


£18,779 9 1 
The directors deeply regret the loss by death of theirlesteemed 
colleague, Mr. Latimer Clark, F.R S., the vice-chairman of the com- 


The Liverpool Overhead Railway Company. 


Тнк report of the board of directors to be presented to the twenty- 
first ordi half-yearly general meeting of the shareholders, to 

held at the Law Association Rooms, 14, Cook Street, Liv 1, on 
Tuesday, February 14th, 1899, states that, in presenting the half- 
yearly statement of capital and revenue accounts to December 31st, 
1898, the directors have to report that the gross revenue receipts 
amount to £40,840 3s. 2d., and the working expenses to £24,717 
neg rus The number of passengers carried during the last two years 

as follows:— К 


Hai yon Half-year Half-year Half-year 
ending ending ending ending 
June 30th, Dec. 81st, June 80th, Dec. 81st, 
1897. 1897. 1898. 1893. 
First class... - 608,278 621,392 637,547 663,177 
Second class г 2,018,844 2, 790,768 2,686,651 2,962,827 
Workmen (special 
return ќа)... 1,042,188 1,055,380 1,148,743 1,268,917 
4,269,260 4,467,490 — 4,472941 4,804,921 
Revenus Account. | 
Receipts from passenger traffic amount to .. £40,071 10 4 
Mi us receipts and interest — ... “ 768 12 10 
£40,840 3 39 
Less working expengos sss 24717 15 4 
£16,122 7 10 
Deduct interest on mortgage debentures ... 3,400 0 0 


£12,722 7 10 
Add balance brought forward, June 30th, 1898... 3,863 18 7 


Leaving available for dividend ... 


.. £16,586 1 5 


Out of this balance the directors recommend the declaration of 


dividends at the following rates income-tax ble on ani 
after February 16th next :— == ^ pare 


5 per cent. per annum on preference shares ... £3,000 
4, » on ordinary shares .. £9,000 


leaving a balance of £4,586 1s. 5d. to be carried forward to next half- 
v The directors have arrived at a basis of ent with the 

aterloo-with-Seaforth and Great Crosby District Councils (subject 
to the sanction of the shareholders and confirmation by Parliament) 
for the company to equip and work the tramways already authorised 
within those cts. The directors retiring by rotation at this 
meeting are Sir Wm. B. Forwood and Mr. H. Brocklebank, who, 
being eligible, offer themselves for re-election. The auditor retiring 
by rotation is Mr. J. 8. Harmood Banner, who is also eligible for 
re-election, 
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Waterloo and City Railway Company. 


Tux report for the half-year ended Decembar 91st states that the 
railway was cpened for traffic on August 8th, since which dato the 
train services bavo been carried on by the London and Bouth- Western 
Company, in accordance with the agreemert of March 8th, 1894. 
The City terminus subways and connecting approaches are being 
po with by the Central London Railway Company, and will, 
t is hop-d, be completed by the end of the cu rent year. The capital 
account shows a total outlay of £549,456, and the further estimated 
expenditure of £52,000 is amply provided fr by the capital powers 
of the company. The gross receipts amounted to £10 887. Frem this 
amount the London and South-Western Company hava retain: d £4,119 
in respect of working expenses, leaving the sum cf £6,768 pavable by 
them in crder to prcvide, under the agrecment of March, 1894, for a 
dividend at the rate of 3 per cent. per annum from August 8th to 
December 31st, 1898, on the company’s ordinary and borrowed 
capital. To this sum bas been added bankers’ and general interest, 
and a portion of the profit on the sale of ccnsols representing the 
Parliamentary deposit, which enables tbe directors to recommend the 
pay ment of a divicend at the rate of 3 yer cent. per annum for the 
Tull half-year. | 


Automatic Telephone Company. 


THERE were some very lively proceedings at the adjourned ordinary 
general meeting of the above company, held on Wednesday morning 
at Winchester House. Before the notice convening the meeting 
had been read Mr. PARKER said that he was going to impugn the 
conduct of the chairman in connection with bis dealings with the 
company, and he proposed that Mr. Barlow take the chair. 

т. Mandowski (managing director) by whom the notice calling 
the meeting was signed, declared this out of order, and amidst a 
hostile demonstration, refused to leave the chair. Mr. Margowski 
then proceeded to make some remarks, which were quite inaudible, 
in consequence of the uproar made by the shareholders; but he con- 
cluded by moving tbat the report and accounts be adopted. [No 
uid report was available. | 

. COHEN seconded the motion, which the Сналівмли declared 
. earried, although only two voted for it. 

The meeting at this stage had developed into an absolute farce, 
the CHAIRMAN prcceeding to declare that a poll had resulted in an 
immense majority for the motion (althcugh no one in the room was 
invited to reco:d bis poll), and also that resolutions to remove Mr. 
Alexander from the beard, and for the appointment of auditors, bad 
been carried, although neither was properly put to the meeting. 

During these procecdings several shareholders suggested the 
forcible rem c val of the chairman, and once Mr. Alexander made an 
attempt to do this, but was prevailed on to desist. 

Finally the CgamMaR declared the meeting closed, and left the 
тосто amidet the ironical cheers of the shareholders. 

Tte meeting then voted Mr. Bartow to the chair, and this gentle- 
man said that Mr. Margoweki bad defended an action brought against 
the company by the managing director without and consultation with 
{һе board, but he presumed the company would have to pay the 


costs. 

Mr. J. D. Gin ns (one of the dircctors) read a letter from the engi- 
neer, Mr. Seligman Lui, who stated that he had been misled 
by Mr. Margowski. He (Mr. Gibbs) eaid he did not think that Mr. 
Margowski was a proper person to conduct the company, and that 
if Fe retired the company would go well. 

Mr. Влвкев said they bad not treated Mr. Margowski fairly, as Mr. 
Margowtki had c«ffered to retire from the chairmanship after the 
meeting, and to pay into the bank the balance of £5,(00. 

Mr. Barrow said that Mr. Margowtki had stated that Mr. Lui was 
bcund by agreement to the company, but that was not the case. 
Then he took credit for getting various patents transferred to the 
company, but as a matter (f fact, except one all the patents had been 
taken ont by the company. 

Mr. PABKER gave particulars of an interview he had with Mr. 
Margowski after the last meeting. It was true that Mr. Margowski 
had offered to retire from tbe chairmanship, but it was only on the 
understanding that the new board show'd consist of his own 
nominees. 

Mr. BABLOW said he had discussed with Mr. Lui the value of bis 
invention, and Mr. Lui refused to go оп with the matter in the pre- 
sent position of the company. Mr. Lui, however, had absolute 
confidence that his invention was perfect, and he put it to them 
wbat an advantage it would be if & person could turn a handle and 

to anyone. 

Replying to a shareholder, Mr. PABKER sald the question аа to 
whether that meeting was & legal one would have to be fought out in 
another place. 

Mr. PaBKEB next mcved resolutions that the report be not ap- 
proved, that the chairman be removed, that a committee of share- 
holders be appointed, that auditors be appointed to make a proper 
statement of the affairs cf the company, and that the meetiog be 
adjourned until after tte action brought by Mr. Al xander and Mr. 
Gibbs against the company was decided. 

After further discussion this resolution was carried. 


South Staffordshire Tramways Company.—An ex- 

traordinary meeting of this company will be held at the Cannon 

treet Hotel on Wednesday, February 8th, for the purpose of con- 

- sidering the provisions of the Bill now before Parliament, intituled 

A Bill for Conferring Farther Powers upon the South Staffordshire 

Tramways Company with respect to the Leasing and Working of 
Tramways and for other Purposes,” 


National Telephone Company.—The directors have 
resolved, subject to final audit, to recommend at the forthcoming 
general meeting of shareholders the following dividends for the half. 
year ending December 31st last:—At the rate of 6 per cent. per 
annum, less income-tax, on the first and second preference ahares, 
At the rate of 5 per cen‘. per annum, less income-tax, on the third 

reference shares. At the rate of 6 per cent. per annum, free of 

come-tax, on tbe ordinary shares, carrying £50,0CO to reserve, aud 
about £8,000 forward. Ths transfer books will be closed from 
February 4th to 17ch, both days inclusive, and the dividend warrants 
will be posted on the latter date. 


Great Northern and City Railway Company.—The 
first report states that the whole of the share capital was offered for 
public subscription ín July last. The 78,000 preferred class A shares, 
amounting in the aggregate to £780,000, and 26,733 deferred class B 
sbares, amounting in the te to £267,330, were applied for and 
allotted. The Board of Trade hava given the nece certificate for 
psyment of interest out of capital on both classes of in accord- 
ance with the company’s Act of 1892. The contractors are pro- 
ceeding as rapidly as possible with the construction of the line. 


The County of London avd Brush Provincial Elec- 
tric Lighting Company, Limited.—There has been offered during 
the week a first issue of £200,000 44 debenture stock at the price of 
£108 per cent, forming part of the authorised issue of 2400 000, 
redeemable on six months’ notice at the company’s option in 1923, at 
the rate of 115 per cent. The company is conducting a business 
which is not yet obtaining the full benefit of the plant erected; the 
pm for 1898 are estimated at £25,000, against 211 681 
or ; 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited.—The directors, after providing £7,000 for 
depreciation, carrying forward £3,500, have decided, subject to 
audit, to recommend а dividend for the half-year ended December 
31st, 1898, at the rate of го ре cent. per annum, (making, with the 
interim dividend distribu for the half-year ended June 30th, 
1898, at the rate of 6 per cent. per annum,) a dividend payable for 
the year 1898 of 8 per cent. on the ordinary share capital. 


Yorkshire House-to-House Electricity Company.— 
An extrao general meeting of the company to confirm the 
resolution to voluntarily wind up the company is to be held on 
Friday, February 10th. Resolutions appciating Mr. Grosvenor 
Talbot, the present chairman of the company, as liquidator, and 
Me. John Gordon, as auditor to supervise the accounts, will ba 
proposed. 


Stock Exchange Notices.—Application has been made 
to the Stock Exchange Committee to allow to be quoted iu the 
Official List:—New General Traction Company, Limited—10,000 
vendors’ 6 per cent. camulative preference shares of £5 each, fally 
paid, Nos. 1 to 10,000. 


Westminster Electric Supply Corporation, Limited. 
—The directors recommend a dividend for the past half-year at the 
rate of 14 per cent., making with the interim dividend 12 per cent, 
for the year 1898. | 


Globe Telegraph and Trust.—The directors announca 
а quarterly interim dividend at 1s. 9d. per share. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
соода. ишу 28th, 1899, were 2154 14s. lld.; aggregate to date, 
8. 0 


The Bradford City Tramways.—The recelpts for week ending dried 99th, 
1899, were £247 118. Id.: total receipts to date, £6,485 5s. 2d.; miles of track 
open, 472; number of cars, 16. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending Jennary 27th, 1899, were. £2,882 93, Id.; corresponding 
period, 1898, 29,344 7s. 11d.; increase, 288 1s. 2d. 


The City and South London Railway Company.—The ring! de for the week end’ 
ing January 29th, 1899, were £1,184; week ending ue 80th, 1808: 
21.050; increase, £75; total receipts for half-year, 1899, 6,653; corre- 
sponding period, 1898, £5,393; increase, £160. Miles open, 8j. 


The Dover Corporation Blectrio Tramways.—The receipts for the week 
end January 28th, 1869, were £182 бк. 2d.; week ending January 
99th, 1898, £108 7s. 7d.; increase, £23 17s. 7d. Total receipts to date, 1899, 
£586 198. 1d. ; corresponding period, 1898, £437 0s. 8d. ; increase, £149 18s. 104. 
Miles of track open week ending January 28th, 1899, 8; week ending 
January 29th, 1895, 8. Car miles run week ending January 28th, 1899, 
4,297; week ending January 29th, 1898, 2,696. Number of cars, week 
ending January 28th, 1899, 11; week ending January 29th, 1898, 7. 


The Dublia United таптала Company гре гесе ри for the week ending 
Friday, January 27th, 1899, were as follows:—D. U. T. Co., horse cars, 
£1,830 9s. 6d.; ditto, electric cars, £790 5s. 10d.; D. 8. D. Co., electric cars 
£604 Вв. 8d.; total, £3,165 48.; corresponding week last year—D. U. T. 
Co., horse cars, £2607 11s.; ditto, electric cars, £123 19s. 8d.; 
D. 8. D. Co., electric cars, £454 6s. Sd.; total, £8,185 178. 4d.; decrease, 
£20 13s. 4d ; aggregnte to date, £12,350 9s. 4d. ; ditto last year, £12,534 148. 54. ; 
decrease to date, £184 бв. 1d. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
January 29th, 1899, amounted to £1,258; corresponding week last year, 
£1,337 ; decrease, £79. 


The South Staffordshire Tramways Company.—The receipts for week ending 
January 27th, 1899, were £542 8s. 6d.; aggregate recepte for four weeks, 
£2,308 бв. 10d.; week ending Janusry 28th, 1898, 2568 148. 1'd.; aggregate 
receipts for four weeks, £2,868 10s. 8d. 
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usiness done 


— — — — — —-¼ — —— — — —— t: ð ᷑ ͤ T— — У —u —ää ̃d ä — — ——————— —— — ::: : 


124, 4007 
25,000 
126,000 se [100 | ... | ... 
905, 5601 Anglo-American аррар T за T" ‘as Stock £2 18s) 8 
8,047, 2207 o. o. 6 Y Pref. iid Va .. Stock £6 6s| 6 
8,047, 2201 Do. do. Deferred... аб ve s. Stock) ... 
180,000 Brazilian Submarine Telegraph wal 4017 13 3 
75, 0007 Do. do. 5 Y Debs. 2nd serios, 1906 100 | sss as 
44,000 | Chili Telephone, Nos. 1 to 44, 000 И 5 4 $ 1 Ф 
10.000,000$| Commercial Cable sis $100 | 8 8 
1,332,5231 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock ivi 
224,850 | Consolidated venen HORUM ади and паана 10/- | 2 i 
16,000 | Cuba SE NND, ins és i 10 | 8 T ^ 
6,000 Do. Pref. 10 10 10 
12,931 | Direct Spanish N 48 m 5 4 + 
6,000 Do. do. 10 Cum. "Pref. sat 5 10 10 
80, 000! Do. do. 44 % Debs., Nos. 1 to 6, 000 .. 50 44 +4 
60,710“ Direct United States Cable. i esti 207 MC. ча 
120,000 | Direct West India Cable, 44 95 Reg. Deb. 100 | ... Ж 
4,000,000 | Eastern Telegraph, Ord. Stock eee Stock| ... ^" 
1,295,000 Do. 34% Pref. Stock ids 100 T T 
500,000 Do. Prov. Certs., all paid ... TEN T" ба 
89,900 Do. 5 95 Debs., repayable August, 1899... | 100 | 5 5 
1,432, 2687 Do. 4 95 Mort. Deb. Stock Red. * Stock 4 4 
1250, 000 adm EID ne экме игы 75 China Telegraph 10 7 7 
e 6 u8. Gov. Sub.) Deb., 1900, red. ann. 
16,2001 { drgs., reg. 1—1,049, 3,976—4,826 / 100 | 5 % | 5 % 
64,4001 Do. do. Bearer, 1,050—3, ш 4, 327—6, 100 | 5 @ 5 @ 
820, ‚0001 $ ро 4 1 at рия x ARA " * Stock 4 4 
astern and South African Telegra] h 5 ort. De 
ош 1900 red. ann. drgs ов. 1 to 2,848 f| 100 | 5 * 
46,5001 Do. i do. a 5 2,844 to b, 100 |5 T 
300,0001 Do. 4 95 Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 eh! ж 
200,0001 Do. 4% Reg. Mt. Debs. W Sub. )1- 1—8,000 | 25 4 eis 
180,227 | Globe Telegraph and Trust ... % 10 | 44 + 
180,042 Ро. do. 6% Pref. sea 10 | 6 6 
150,000 | Great Northern Telegraph, of Copenhagen... 10 10 10 
150,0001 Do. do. do. do. 5 % Debs. ... | 100 | 5 5 
97,800 Halifax & Bermuda Cable, 44%, Ist. Mt. Dbs., wn. 1-1, 200, rd. 100 | ... * 
17,000 Indo-European Telegraph ese ca 25 ПО 10 
100,0001; London Platino-Brazilian Telegraph, 6 ^D Debs. ..|100|6 6 
484,597 | National Telephone, 1 to 484,597 "T Wis 5 53 6 
15, 000 Do. 6 % Cum. lst Pref. ... - av) 20:76 6 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to 250, 000 5 5 6 
1,329,4711 Do. 3} Deb. Stock Red. - Stock| 34 34 
171,504 | Oriental Telephone an Elec., Nos. 1 to 171,504, fully paid 1 5 5 
100, 0001 Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 
11,839 | Reuter’s ... ie ii» 8 5 5 
3,881 Submarine Cables Trust id "HA - „% |Oert.| ... ids 
58,000 | United River Plate Telephone iis РА " 555 5 5 6 9€ 
151,7331 Do. do. 5 95 Debs. ... T Stock ve 
200,0001| West African Telegraph, 5 95 Debs. 100 5 55 $ 
30,008 West . of America, Nos. 1—80, 000 and 53, 001—858, 008 1413 бее 
150,000 Ро. do. 4% Debs., 1—1 ‚500 gua. by Bran. Sub. Tel. 100 кой 805 
64,269 Western and Brazilian Telegraph T es ees oc | 16 | 3 3} 
83,129 Do. do. do. 5 Y Pref. Ord. ... ж 74| 5 5 
83,129 Do. do. do. Def. Ord. я 71 ni $ 
889,521 Do. do. do. 4 95 Deb. Stock Red. ... Stock) ... a 
88,321 | West India and Panama Telegraph .. » 10 1 E 
84,568 Ро. do. do. 6 6% Cum. lst Pref. va) 208 6 
4,669 Do. do. do. Cum. 2nd Pref. . 10 | 6 6 
80,0001 Do. do. do. в Debe., Now 1 to 1,800 100 | 5 5 
158,1007 Western Union of U.S. Telegraph, 6 % Ster. Bonds ... | 100 | 6 6 


£3 `Өз 67 — 69 
6 1194—1204 
18з. 164— 17 
А 153— 16 
110 —114 
31 
180 —190 
104 —106 
A 10] 
17 — 18 
4 — 5 
| 10 — 11 
12 —107 
eee 12 — 125 
102 —105 
174 —179 
103 —106 
103 —106 
101 —104 
125 —129 
174— 18 
99 —103 
100 —103 
126 —130 
99 —103 
. . |100 —108 
. 104 —107 
. 104 —107% 
.. 123 — 13 
.. | 164— 173 
.. | 284— 294 
. 101 —104 
.. | 99 —102 
. | 07 — 60 
.. |109 —112 
6 96 6 
6% | 14 — 16 
6 13 — 15 
6 61— 51 
34 99 —102 
104 —107 
186 —141 
4@— 5 
103 —106 
100 —103 
— 1 
102 —105 
124— 123 
S^ B 
$e 
105 —108 
18— 1 
104— 10$ 
9 — 10 
104 —107 
98 —103 


during 
88 week — * 
Feb. Ist. Feb. Lst, 
1899. 
Highest. Lowest. 
20 120 
164 | 16% 
1 16} 164 | 15H 
110 —114 "EET 
31 | 
180 —190 ded. 
104 —106 | 105$ | 1034 
№ Ms 5 
| 94— 104 10m 98 
| 17 — 18 s 8 
4 — 5 "ME 
10 — 11 104 
i —107% | 
Д 1 15550 12 12 
178 100 179 | 176 
103 —106 104 
108 —106 [105$ 
99 —102 xd| ... же 
126 —129 | 1274 | 126 
173— 18} 18| 173 
99 —103 
100 —103 
124 —128 xd 
99 —103 
100 —103 - rm 
102 —106 ха ... 888 
104 —107% | . 
12#— 13jxd| 13 | 123 
16#— 174ха) 174 | 10i 
29 — 30 288 
101 —104 101 
99 —103 P РЕМ 
58 — 61 60 | 594 
109 —112 св 7 
52— 6 6 518 
14 — 16 16} | ... 
18 — 15 14$ 
— 58 а 
99 —102 1004 
— 2 .. 
104 —107 es 
— 73 | 68 
138 —143 | d 
4$j— 5+ "i 
103 —106 аў 
100 —108 
— 1 
108 —106 
12}— 
8 — 
4 — 
105 —108 i es 
14— 1 18 | 1% 
101— 10$ | 104 10} 
9 — 10 ie ЧЕР 
104 —107 | 
98 —108 | 


ВО, 


20,000 
34,000 | 
60,000 | 


17,400 | 
15,661 
12,000 
110,000 | 
48,050 | 
100,000 
62,500 | 
22,500 . 
220,0001 
6,452 
dre 

20,000 | 


65,000 
79.900 


ELECTRICITY SUPPLY inii erc 


22 Cross and Strand Electricity Supply 


| do. do. 0. 44% Cum. Pref. 
*Chelsea Electricity Supply, Ord., m гг T 40 
Do. do. do. V Deb. Stock Red... 
City of London Electric Lightirg rd. 40 Mc 000 ... 
Do. Ord. Nos. 90,001 to 100,000  ... ove 
Do. 8 Cum. Pref., 1 to 40,000 ... 
Do. Deb. Stock, Scri crip. (iss. at £115) all all pal 
County of Lond & Brush Prov. Elec. Ltg., Ord. 
Do. do. do. Nos. 30,001 to 40, 77 Г axe 
Do. do. do. 6 9 Pref., 40, 001—60,000 
Edmundsons Elec. Corp., Ord. Shares 1—17, 400. 
House-to-House Electric ee Supply, Ord., 101 to 15 761 
Do. 7 96 Cum. Pref. . 
London Electric Supply AEA Limited, Ord. 6, 
Do. do. 6 95 Pref. 
Do. d do. 


4% Ist Mt. Db. Stock Rd. 
Metropolitan Electric Supply, 101 to 62,500 өз 

Ро. Хов. 62,501 їо 85, 000, £4 paid "P 

Do. 44% First Mortgage Debenture Stock 
Notting Hill Electric 1 Lighting eee 
Bt. James's and Pall Mall Electric Light, Ord. - 

Do. do. 7% Pref., 20,081 to 40,080 
South London Electricity Supply, Ord., £3 paid ... sae 
Westminster Electric Supply, Ord., 101 to 80,000 j 


^A * Bubject to Founder's Shares. 
? Unless otherwise stated al) shares are fully 
Dividends mark 


I Dividends 


ed are for 8 year consisting of N tbe latter 


of one year 


and tbe first 


the next, 


| | 19 4 d v 
5 dl e* бзш бз Ae Bb] ues 
5 5 6 . | 8)— 9 9 — 10 91 

Stock 4% | |113 —115 113 —116 Té ae 

10 7% 10 | .. | 234— 243 | 284— 244 | 235. 234 
nur c IER EM м D on 
10689, 6 P .. | 154— 16h | 15h— 1 M 
"RIT .. |195 —180 125 —180 |... | .. 
10 wi, ай |... | 124— 18} | 124— 133 | 184 13 
10-4 2n dox d os 144918 PIS ЧА Жыйна o 
06е е » Е 154 чк E: | Fi R 
1 ‘ee 14 .. | 9— 10 . 
JE E XE. м 104 NR due r3 
Eis [oue] aw] Mee. 83— 44 | 4h 31 
ÉL uu low] 6s— 7 | 6 6 
Stock) ... |... | .. 102 —104 |108 —105 | 104} 104 
10,69, 69% | 19 — 20 |19—20 | 20 | 19% 
ИР uat sol an 12 — 18 19 — 13 | cioe До da 
vee | 44% | 4h „ [118—121 118 —121 |191 | x. 
10 4% 6 y 1 — 18 17 — 18 | be de 
61 1 1 7—1s |17—18 | 1 

aes T TO | "> — 10 9—10 | on + 

d B . | ve 18 — 3 38— 33 sl 3% 
6 9% 12% 12 J 158—1 154— 16h 16 15] 

Live 1 Btock Exchan 
in айтай date ытар pr fits being — os capital, 
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Stock Business done 
Present NAME. or Dividends for гоа CORDE, during week 
| 1897. | Highest.| Lowest. 
60,000 | Aluminium A“ shares, Nos. 1—600,000  ... ds T 1 88 э т 81— 32 8— 3} yas z 
90,000 Do. 44 95 1st Mort. Deb. Stock Red. qve ... (Stock eso qo | 94 —100 94 —100 aes : 
80,000 BH ui пын 5 EUM РЕС 10 174— 184 | 174— 184 18 
о. о. аш. —40, 
10,000 (issued at £2 10s. prem. all pd. ) 10 "T 134— 14 184— 14 vee 
100,000 Do. do. 5 % Perpetua! Debenture Stock ... Stock 925 119 —121 |120 —122 120: |1 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| nil nil lj— 2 li— 23 111 1 
90,000 Do. do. Non-cum. ж Pref., 1 to 90,000 2| nil 4% 2 28 24— 28 25%) 21 
125,000: Do. do. nt тер eb. Btock . [Stock] ... $us 111 —115 111 —115 ise hs 
50,000 Do. do. 2nd Deb. Btock Red. . [Stock Р 101 —104 |101 —104 ds vs 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... 5 .. ES - 103 91— 104 1014 
90, 000 Do. do 44 % 1st Mort. Deb. Stock Red. Stock... | .. |. 110 —113 110 —113 A 
85,250 | Central London Railway, Ord. Sharee . ... 10. |... | 90—105 9f— 103 | 103 
178,808 Do. do. do. £8 paid ..| 10| .. 985 T 71— 8} Ti— 8} iis 
61,088 Do. do. Pref. half-shares £3 paid ies 9 34— 4 8)1— 4 
71,447 Do. do. Def do. £5 paid 4 — 4 — 4i 4 
680,0001| City and South London Railway... ... [Stock 1А% ц% 24%| 69 — 71 | 69 — 71 704 
22,500 Do. do. Ord. shares, Nos. 1 to 22, 500 £4 pd. | 10 841— 4 8)— 4 4 sis 
82,098 aia & Co., Nos. 1 to 82,098  ... 8, .. 95 5ай 24— 3 21— 8 T ss 
82.850 Do. 5% 1st Mort. Reg. Debs., 1 to 748 of ) 
, m Ex Ee CE to 1 ‚070 of £50 Red. ees eee ove eee 94 а 99 98 —101 e.. 

99,201 | Edison & Swan El “д” аһагев, £3 pd.1to99,261 85 6 as 8 8 К 
17,189 Do. do, do ' A Shares, 01—01719) 6 Ф 6 „ 
194,028 Do. do. do. 4 % Deb. Stock Red. 100 ... m .. | 97 — 99 97 — 99 99 983 
112,100 | Electric Construction, 1 to 112,100 ... "s dee 2| 5 6 6 21— 24 23— 2ха| 222 
25,000 Do. do. 7 95 Cum. Pref., 1 to 26,00. 2 7 $ 7 $ 7 e 3— 34 3 — al 8b | .. 
140,900 Do. do. 4% Perp. 1st Mort. Deb. Stock e. Stock! ... m .. |103 —105 103 —106 1044 | ... 
91,196 | Elmore's Patent Sopper Depositing, 1 to 70,000 ... iis Bj e n — 8 s tes 
07,276 | Elmore’s Wire Man poet 1 to 69,885, issued at 1 pm. 2| .. "T = i + i vis con 
9,0001 Herleyo W. a dd 95 Cum. Pref., 1 to 9,600 ..| 10, 7 7 10 — 12 10 — 13 iss iz 
12,500 Heure cm Tyres Works, Ord. ... s „| 10 | 10 12 24 — 25 244— 251 254 | 24i 
8,000 do. 7 % Pref. 10| 7 7 184— 194 | 184— 194 aa T 
60,000 Do. do. 4j Mort. Deb. Stock... Stock 4 4 110 —116 [110 —116 зв 75 
50, 000 PUN Rubber, Gotta-Percha and Telegraph Works ..| 10|10 10 22 — 23 22 — 23 227 221 
800,000 do. do. 4 % 1st Mort. Debs. | 100 |... 35s 102 —108 (102 —106 65 pi 
87,500 iken Overhead Railway, Ord. eee eee СІ eee 10 2 81 8195 10$— 108 coe 
10,000 Do. do. Pref., £10 paid 288 ..| 10 5 5 % I 
87,850 | Telegraph Construction and Maintenance ... 12 | 16 16 ds - 
150, 000 Do. do. do. 5 Y Bonds, red. 1899 100 5 5 sai ie 
18,400 Telegraph Manufacturing, Ord. Nos. 6,601 to 20, 000 Bel eee P з 8&— 9 és 
18,400 Do. do. 55 Om. Prt. Nos. a to 20,000 5 " ie 1— 52— 6} T 

6540, 0001 Waterloo and City Railway, Ord. Stock... 100 25 3 95108 —111 1109 —112 110 


Li Btock E 
ичн on МЕГЕ marked reno or а year consisting of the latter part of one % e 
Е = Mose: QUOTATIONS ОЕ SECURITIES NOT OFFICIALLY QUOTED. 
A ectrio Bu ; ull d) 1 National Electrio Free Wi , 108. paid, 8s. to 10s. 
British aminiam, Ordinary, 1 5.1277 5 Peel 1.21 ) "a ве : 1 eS 


Smithfield Market Electric, 44—42. 
House-to-House, 44%, ста нөн of £100, 106—108. T. Parker, £10 (fully paid), 163. 
Kensington and Knightsbridge Blectrio Lighting, Ordinary Pm" 
(f. 7 pud id) 18—14; 1st Preference Cumulative 695, £5 
Ola rar) Shires 13 107—109 5. Dividend, 1897, 


. 8 


MARKET QUOTATIONS, Wednesday, February lst. 


This week, | Last week. Increase or 


Bank rate of discount 33 per cent. (January 18th. 1899). 


| This week. | Liast week. | Increase or 


CHEMICALS, &c. METALS, &c. 


Decrease. | Decrease. 
a EN = penas . per cwt. 5/- Ju b Aluminium Wire, in ton lots.. per ton £224 £224 
a ee .. per owt. 22/- 22/- b Sheet, in ton lots per ton 2191 £191 
6 y Oxalis . «+ per owt. 82/- 82/- бе с Brass (rolled metal 2" to 12") basis per Ib. 72d. 43. 
6 . Sulphurio * .. рег cwt. 5/6 5/6 (e и » Tube (brazed) per Ib. 93d, 92d, 
а Ammoniac, Ва! .. .. рег cwt. 87/- 87/- - » Wire, basis per 1b. 8d. ва. 
а Ammonia, Muriate (grey) +» per ton £19 £19 * f Ebonite Rod per Ib. 8/- Bj- 
(white) per ton £26 £26 vs f иы Bheet per lb. b/- 5/. EN 
- Bleachin powder T per ton £5 15 £5 15 F g Copper Bars . per ton £79 £77 £2 inc, 
s Bisulphide of Carbon .. . per ton | £15 £15 E g^ ds bre (basis price) per Ib. 9d. 9d. T 
a Borax oe * .. рег ton 416 10 | £16 10 ee 9 T А «+ per ton £79 | £77 £2 inc. 
" Benzole (90 M ee ve .. per gal. 7/- 7/- * 9 $ Rod es ++ рег ton £79 £77 £2 inc. 
I : Jo) m +» per gal. 5/6 5/6 54 n German Bilver Wire per lb. 1/6 1/6 T 
pper Bulphate.. А per ton £2210 £921 10 £1 inc. only 8 tons 
a « Сору Nitrate 3 Ser ton | 493 £23 ie h Gutte-percha, fine per ib. 6/- 6/- obtainable 
« „ White Bugar .. per ton £80 10 £80 10 h India-rubber, Para fine per lb. 4/8 4/1 2d. inc. 
а „ Peroxide .. per ton £2710 £27 10 Iron, Charcoal Sheets .. per ton £18 £18 T 
a Methylated Spirit +» per gal. 2/9 2/9 4 , Pig (Cleveland warrants) per ton | 47/8 48/8 1/- dec. 
a e Solvent (90 LA at 4 „ Forgings, according tosise рег ton From £11 | From #11 
per gal. | 5/6 5/6 4 , Scrap, heavy per ton 45/- 45/- * 
a Potash, ЖЫН їп ‘casks. . per Ib. Bid. Bid. í , Wire galvanised No. 8. per ton #8 15 £8 15 ә 
а, Caustic (15/80 %) per ton #24 £24 g Lead, Englis — per ton £15 £18 10 80/- inc 
2 „ Bisulphate oe per ton £35 £35 * g heet . . per ton £16 £14 10 80/- ine 
a Bhellac А А ++ per сиф, | 67/- 65/. 2/- inc. l Mica (uncut slabo B" long) per Ib. 6/6 | 6/6 e 
a Bulphate of Magnesia . T «+ per ton £4 10 £4 10 е т Manganin Wire No. 28.. per lb. Bj- B/- - 
a Bulphur, Sublimed Flowers .. per ton €6 15 £6 15 g Mercury ° per bottle £8 5 £8 5/- ino 
a T Peres . per ton £5 15 £5 15 oPlatinum .. per oz. £8 6 6 £8 1 6 5/- ino 
a Lum .. per ton £65 5 £5 5 í Steel, Magnet, acc'd'g to desc' "P 'n p. ton From £15 to £40 se 
^ Boda, Caustic (white 70 [A per ton £7 10 £7 10 1 Steel, == жады in bars .. £58 £58 ac 
a „ Crysta А . рег ton £8 £8 g Tin, block . А . рег ton £115 £118 £2 inc 
а) „7 ваа с" casks per Ib. Bd, Bd. g „ foil T per lb. 1/6 1/4 2d, ine 
n , wire Nos, 1 to 16 per 1b. 1/6 1/6 T 
j Yarns, Cotton, Single 101b. bundles pr lb. 62а. 64d. е 
j „ Flax, 6 or 8 lea.. per lb. 4d, 4а. " 
j » Hemp, 8 ply 10 Ibs. per lb. d. 444. А 
j и „ Russian, 10 lbs. per lb, da 44. z 
j „ Jute, 180 Ibs. rove per ton £12 £12 oe 
j » Manila, 94 thread per ton £30 | #80 - 
k Zinc, Sheet t (Vielle Montagne bnd. ) p. t. £30 | 429810 | 80/-їпо 
а Quotations supplied by Messrs. G. Boor & Co, é Quotations supplied by Messrs. Bolling & Lowe. 
b n m » The British Aluminium Co., Ltd j " " " „ Henry C. Yeo & Co. 
с » м » Messrs, Thos. Bolton & Sons, k n » л “ Morris Ashby, Limited, 
4 " " " i 1 " í »" Banders, Wake & Co. 
Й " н " m ," и ө " W. T. Glover & Co., Ltd, 
f " 10 „ The India-Rubber, G.-P., and Teleg. Works Co Ltd n " » " * P. Ormiston & Sons. 
1 " n н Messrs, James & Bhaks рвагеј 0 н " " » Johnson, Maithey & Oo., Ltd 
— . "E H1 M 


Vol. 44. No, 1106, Риввслат 3,199] THE ELECTRICAL REVIEW. 188 
INSTITUTION OF ELECTRICAL ENGINEERS. and, substituting the value just found for м, we find 
of = e VW, (5) 


"TarLEGRAPHY BY Мланимо Їнростон.” 
Associate. (Read December 22nd, 1898 ) 


(Concluded from page 143.) 


Ву 8. EvEBSHBD, 


TRANEMITIING DRVICES. 

It is not necessary to discuss in any detail the apparatus required 
for producing the alternate or 5 current in the primary 
circuit. An interrupted current ma derived from batteries by 
means of a rotary contact wheel driven by clockwork or by an 
electro-motor. For telegraphing over great distances the primary 
power must be considerable, and it will probably prove more 
economical and convenient to have a small alternator driven by an 


oil or engine. No particular difficulty is likely to be met with 
in деши а compact plant for the purpose. 


Raostvina Damviczs. 


In every instance, so far as the author is aware, in which com- 
munication has been carried on by magnetic induction or by earth 


leakage, the ordinary Bell telephone has been used as a sounder.” 
It is well adapted for the purpose, as it enables exceedingly minute 
ou rents to be detected. is sensitiveness does not arise so much 


absolutely in 
course o 


trical power supplied is converted into mechanical power. In 
o e 


E.M.F. of the vibrating diaphragm. 'The mean of several 
observations gave for the maximum (crest of wave) value of the 
readable current, 


коо is а very badly designed motor, with such an enormous 
com resistance and inductive drop that the current is quite 
‚М.Е. A large component of the current — 
namely, that required to force the vibrations—is, of course, in ste 
therefore in quadrature with the back 
current in the sense that it does no 


Bu this particular telephone is connected to the seconda vy of 
the two circuits which are given above as an example. To get 
maximum current we must either wind the telephone to equal the 
line resistance, or divide v, into a sufficient number of turns to bring 
2, up to the resistance of the telephone. The resulting ampere-turns 
in the telephone ooils is the rame in either case, and it will be 
simpler to choose the latter alternative, although in practice the 
telephone would, of course, be wound to suit the line. Using the 
same notation as before, and calling æ the impedance of the telephone 
coils at frequency Р, we have first to make 


| 
| 


à 
Е 
EE 


1 22 
брзи? _ 2; 
Vs 
| Мү, х 
that is, N. = 45 
=P _ рем VV 
non 07 dz 8 5 „ „ 


* The author regrets to see that Dr. Thompson sanctions the 

phrase “ wattless current” for a current in quadrature 

with the E.M.F. Such currents are, alas! only too watt/ui—they are 

never watt less. But thoy are distinctly idle, in that they never do 
any useful work. 


128 рр у x 


Working ont the value of c, from the data already given, the fre- 
quency g now 400 ~ per second—the rate adopted by the Post 
Office after many trials at different speeds—and the impedance of the 
telephone z = 220 “ohms” at 400 ~, we find 


that is to say, a little more than four times (41) the minimum for 
readable signals; so that the weight of copper in the lines might be 
cut down to a quarter of a ton, or the distance increased by multi- 


8 
plying by * 41, making the distance between the centres of 


primary and secondary circuits 16 kilometres (10 miles). 

It is clear, therefore, that in the absence of wave-absorption an 
ordinsry telephone without any modification will enable induction 
telegraphy to be carried on at considerable distances. In tbe absenoe 
of any measurements of the absorption of electro-magnetic waves by 
the eaith it is, of course, impossible to predict to what distance it 
will be possible to signal by means of a aystem working at 400 
periods per second, bat the author is inclined to think that at this 
mes absorption will rapidly damp out the waves as the distance 
nereases. 

The telephone may easily be improved for alling purposes. 
When articulation is not required the pitch of the diaphragm may be 
lowered with advantege. During the working out of the a 
for the lightship telegraph Mr. Cox devised several forms of tele- 
phone soundérs in which the coil was rigidly attached to the 

phragm, and adapted to move in a powerful field. One 
or two instruments of this type were made, and worked well. Time, 
however, did not allow of our bringing any of them to 
But in whatever way the telephone may be improved as a motor, the 
most serious difficulty will always . To get an easily audible 
note it is necessary to work at а fairly high frequency. At 1С0 

riods per second опе can just hear а low hum in a telephone, but 

t is not until the frequency reaches 200 or 300 that dote and dashes 

become at all distinct. At 400 periods the note is sufficiently 

piercing to enable an operator to a message without any serious 
n. 

Whatever form the telephone as a “ sounder” may ultimately take, 
its suitability for induction telegraphy must depend on the degree of 
absorption met with in practice. 1f absorption is serious, audible 
indications must be abandoned, and ап indicator working ata very 
low frequency will become necessary. What form such an indicator 
should take for Morse code signalling is by no meana clear, but a 
simple form of vibratory indicator devised by the author in 1892 for 
use in connection with the light-vessel experiments may be described, 
as it illustrates very clearly the principles involved in all vibratory 
judicators of minute alternate currents, and possibly contains the 
germ of a practicable “ speaking " instrument. 

The essential parts of the author's indicator sre shown in fig. 1. 
A rectangular loop of fine wire, a, ö, c, d, is fixed in an insulating 


Fig. 1.—ViBBATING RecrauGys, WITH MAGNBT. 


block in position which allows its end, 5—c, to move freely in the air 
gap of a magnet, и s. When the rectangle is traversed by an alter- 
nate current, it vibrates up and down about its fixed ends, a—d, and 
if the rectangle is tuned so that its free period of vibration is equal 
to the periodic time of the current, it becomes un exceedingly sensi- 
tive alternate-current voltmeter, the amplitude being strictly propor- 
tional to the impressed H. M. F. on the terminals of the rectangle. 

By EN the mechanical equation of motion with the equation 
of the quantities concerned, the following simple equation 
is arrived at for the amplitude in terms of the molecular and other 


frictional to motion, the condition of rynchronism or 
resonance being assumed :— 
Let 


a = amplitude at end 5--. 

7 = force required at end 5-cto overcome frictional resistances 
at unit velocity. 

B = electrical resistance of circuit, including rectangle. 

L = self-induction of circuit, including rectangle. - 

в = impressed H. M. F. 

h = g% = field іа air gap x length b-c. 


h 
Then a 2 
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Also, if 1 and v are instantaneous values of the current in, and 
velocity at end of rectangle, 


Аё rv, 
and the maximum velocity is p a ; 80 that, if c is the maximum value 


of current, 
3 
Tec 


Also the maximum back E.M F. – v = pa h; henca maximum 
power is 
ҮС = та? p (7) 
Ву differentiating (6) it is seen that a will have the greatest 
possible value when the field is adjusted until 


№ = 7 У? x pir 


Writing B; for У m? + jp? 12, we have for the value of amplitude 


under most favourable conditions, 
E 


— РЦРРИНЕР 8 
p V 2r (B + B1) ) 
The condition for maximum amplitude is clearly tbat for 
maximum activity also, and accordingly we find that when 
L = O and л? = B r, the back E.M.F. is equal to half the -20 


impressed E.M.F. 

So much for the theory of this simple alternate- 
current synchronous. motor. It is gratifying to add that 
its actual behaviour is, within the limits of observational 
error, strictly in accordance with theory. 

By adding a fixed contact screw adjacent to the free 
end of the rectangle a local circuit be closed when- 
ever the vibrations are sufficient to make the rectangle 
touch the contact screw. Another and better arrangement 
is to have two rectangles connected to two separate secon- 
dary circuits in such a direction that they oscillate in 
opposite phase. The two rectangles being made, the poles 
of a local circuit can be made to ast asa relay on coming 


municating. between Lavernock and Flat Holm, in the 
Bristol Channel They are in daily use as relays for 
closing a call-bell circuit. The primary current is derived 
from a small alternator with a very heavy fiy-wheel on the 
armature shaft. The machine being driven by hand to 
a speed above the synchronising frequency, the exciting 
current is switched on, and tha alternator allowed to come 
gradually to rest, passing slowly through the synchronis- 
ing speed, 80 that the two rectangles of the distant relay 
have time to come to their maximum amplitude. 

The rectangles in these two relays are made of iridio- 
platinum wire 3 mils in diameter. They are each 4 cm. 
in length, 2 cm. in breadtb, and their frequency is 16 
periods persecond. The twin-rectangle relay has one great 
advantage over the single pattern shown in fig. 1. When 
the twin rectangles are properly tuned to unison, it 
is almost impossible to bring them into contact by shaking the in- 
atrument. Even when the contact points of the las are 
separated by only 0 002 inch, it is difficult to make contact by shaking 
the relay. They may be oscillating over a large angle; appeariog to 
overlap each other, but oscillating in unison and in the same phase, 
ав the rectangles do when shaken, they do not come into contact. 
These relays were designed for use on board a light-vessel, and entire 
очае from accidental contact due to shaking was, of course, 
essential. 

Measurements of the value of the fr:ctional resistances of rectangles 
made of copper, platinum, and тега serai were made, and 
showed very little difference between them. Тае value of r was 
determined by means of а vibrator like fig. 1, having its field produced 
by an electro-magnet, so that Л could be varied. The process consisted 
in observing the amplitude at synchronism for different values of Л, 
and plotting the carve connecting them. There being no selt- 
induction in the circuit, the amplitude follows the law, 

Ж: ЕЛ 
p ( + Br) 

The impressed E.M.F. was provided by a secondary circuit of a 
single turn in which the total induction, B, could be measured. That 
is to say, Е = p B; во that А 

В 
- A2 ＋ R H (9) 

Having plotted the observed values of a and Л, а curve is deter- 
mined by means of ¢quation (9) to fit the observed points as closely 
as possible. One of the curves is given in fig. 2. It shows the rela- 
tion between а and л for a rectangle of iridio-platinum wire 33 mils. 
diameter and 29 cm. long, having а frequency of 25 periods per 
second. The curve is drawn from the equation, 


1,770 Л | 
+ 25 x 10 ' 
go that вт = 25 x 10° 0.8.8 units. 
Now в = 428 ohms = 428 x 10? C.G.S. units; hence 


25 5'85 
66 cor NN 
7 7.438 x 19 1000) 


into contact with each other. Two relays of this type ‘/O 
were made by the author's firm in 1896 for use in the light- 
vessel trials, and а few months ago they were attached to 
the wireless telegraph erected by the Post Office for com- G 


In the relays on the Lavernock-Fiat Holm telegraphs the greater 

length of rectangle—4 cm.—results in a lower value for r, namely, 
_ 40 
r= 1,000 dynes. 

The power serat to work а 4-cm. rectangle at өлү amplitude 
can now be calculated from the value for r just given, and the known 
frequency—16 periods per second—for, as we have already seen, the 
mechanical power expended is 


М = rap? 
4 1 ; 
Let VVV 
then M = 0'4 ergs per second (a = 0'1 сш); 
or if a = 001 cm., 
M = 0:004 ergs per s:cone (a = 001 em); 
апа во on. 


An amplitude of 4th of a millimetre is, however, far more than is 
necessary under favourable conditions. The author has repeatedly 
worked a twin-rectangle relay with less than 2 mils between the 
contacts, and a relay was purposely set up at Woodfield Work: with 
the contacts 2 mils apart to ascertain how often accidental shaking 


20,000 


Fia, 2 —CoRBvB CONNECTING а AND Л FoR Iatpto-PrATINUM ROT. 


ANGLE; а IN CENTIMETRES, Л IN C G.S. LINES. 


made contact. The relay was tested every day by alternate current 
to see that it was їп working order, but in the course of а three 
weeks’ trial no accidental contact occurred. — 

Taking 2 mils—say, 0005 cm.—as the limiting value for the 
clearance between contacts, the mechanical power expended becomes 
M = 0:001 ergs per second (a = 0:005 om. ). 

This must be considered as the limit of sensibility for this 
particular relay. When the clearance is reduced to less than 2 mils, 
difficulties arise from the electrostatic attraction between the 
rectangles drawing them into contact, and when in contact the elastic 
force of the wires is insufficient to pull them apari again. 

It is clear, however, that the energy received in а secondary circuit 
can be detected by means cf a synchronous vibrator of the kind 
described in which frictional resistance has been reduced to 4 x 10— 
dynes. Returning to equation (4°), and assuming the resistance of 
the rectangle is negligible compared with the least possible resistance 
of the secondary circuit, we can now write— 

y si w ve? 
Фа Rau o At 
М =та?р 33i рб p 


Hence, Sv, Vw, (10) 


91 5% y r 
When, as in the former example, v, = 11 х 105 с.с., з = 10° em., 
Wp = 200 watts, D = 10 kilometres, p = 17 х 10-5 ohms, and, in 
aodition, 7 = 4 x 109 dynes, the amplitude will be 
a = 0014 cm. (about 53 mils); 

во that, if the rectangle is used as a relay, and set to its maximum 
sensibility, it would be possible to work with a weight of copper 
amounting to doni 


1,000 kilos. x — — = 350 kilos., 


0 014 
or about 1rd of a ton. 

Or, stul using 1,000 kilos, the distance may be increased by 
6605 = 1:42, bringing up the distance to 142 
kilometres—a value only a little less than the limiting distance found 
for readable signals with a telephone as receiver, A very small rate 


8 
multiplying by 
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of absorption of waves would, however, tell enormously against the 
telephone, while the vibrating rectangle, work at so low a 


frequency as 16 periods per second, would not ‘appreciably 
ffected. 


a 

It is interesting to note that when tho telephone and the rectangle 
are worked under exactly the same conditions as regards primary 
power and distance and size of circuits, but at frequencies cf 400 
and 16 periods respectively, the total power available for the telephone 
is more than 600 times as great as that available for the rectangle. 
Yet the rectangle gives a visible indication—for by means of a 
ang glass the vibrations are easily visible down to about 

aum | 

It has already been remarked that this synchronous vibrator may 
contain the germ of a “speaking” instrument. It has ample sensi- 
bility for practical purposes, and is not likely to be affected by a 
moderate rate of absorption. It is to be hoped that some means will 
be discovered for enabling it to be used for indicating Morse code 
signals, either directly or by employing it as a relay. 


ABSORPTION. 


Bo far as the author is aware, the absorption of electro-magnetic 
waves by the earth—considered as a solid conductor—has never teen 
calculated or measured under the conditions assumed in this paper. 
What is wsnted is a complete series of observations of the a күр. 
tion at differert frequencies and over different distances, and it 
wou'd be desirable that observations should be made in several dif- 
ferent localities of widely differing geological character. The author 
hopes to be able to carry out at least a part of this investigation in 
the course of the next few years. 

Apart from absorption, it is clear that communication by magnetic 
induction can easily be established in those cases where the ordinary 
telegraph line or cable is impracticable. The anthor has endeavoured 
to illustrate the fundamental principles involved in the working of 
induction telegraphs, and if he has in any way cleared the ground 
for fature investigators and thrown a little light on matters relating 
to the d of appropriate receiving apparatus, the object of this 
paper wil have been falfilled. In conclusion, the author desires to 
рон his sense of the great obligation he is under to Mr. Preece 
and Mr. Gavey for their kindness in giving facilities for his inv: sti- 
gations, and placing at his disposal the resulta of the many experi- 
ments carried out by them in connection with wireless telegraphy. 


"Tum Іѕептспон WG RULES." 
president. Read January 12th, 1899. 


NEARLY four yeara have elapsed since the Oouncil decided that the 
Institution wiring rules should be revised. A committee was then 
appointed to deal with tbe matter, and subsequently sat throughout 
the greater portion of two sessions, with the result that the revised 
rules were issuod in July, 1897. 

I have discussed these rules with several gentlemen who are 
competent to express an opinion on the matter, and I find the 
general feeling to be that the labours of our committee were not 
misspent, and that the rules in their present form are, of all those 
now in existence, the best fitted to become the standard set accepted 
by all parties. 

My object, therefore, in writing this note is to try and promote the 
adoption of the Institution rules as the standard rules to be prescribed 
by consumers, insurance companies, and municipal authorities, and 
to be worked to by wiring contractors. О? these four classes, 
the fire insurance companies are, of course, the most interested, as 

act as of the safety of installations passed by them; 

it is to the gentlemen who act as rs and technical 
advisers to the insurance companies that I primarily address myself. 
The objects which the committee had in view when framing the pre- 
sent rules were identical with those of the fire insurance companies, 
every principle laid down and every detail described ha 
object the avoidance of fire risk. I say this advisedly, for although 
some few details were intended to prevent either danger to person 
from shock, or discontinuity of supply, yet even in guarding against 
these dangers we are indirectly guarding against fire risk aleo. At 
present there are issued by fire insurance companies several distinct 
sets of rules, differing among themselves, indirectly in principle, 
but, mainly, in the six» and carrying capacity allowed for the con- 
ductors and in small matters of dimension. In these respects I 
believe the Institution rules py a midway tion—that is to 
say, they are more stringent | some and less so than others; 
bat all are dealing with the same questions of electrical supply and 
with the same fire risks. Why, then, should this diversity in rules 
continue? Is not this the time for us to invite insurance inspectors 
to appoint a committee to decide in what pointe the Institution rules 
can be improved, made more (or less) stringent, or added to, so that 
they may be to all, and: may thus establish that uni- 
formity, which wil undoubtedly result in simplifying the work of 
contractors, and which therefore, assuredly, in the end, will give 
the consumer better value for his money? The committee 
throughout tried to place themselves in the position of fire insur- 
ance inspectors, and if I госоПесе кин. Ше nai а par? draft 
condition were sent out to a number of отв for their criticisms 


By R. E. Onompron, past 


forits 


body cannot enforce its rules, but in drawing them up it did the next 
best thing—it appointed, from amongst thóse of its members who 
were best qualified to deal with this matter, & committee to draw u 
a set of rules which would be a guide to any consumer, and whi 
could bs adopted and enforced by anyone having the requisite 
authority. In fact, all that is now required is, that wherever the 
words “should be" occur in the rules, the words must bs" should 
be substituted. 


"Tum ReauLATION oF Wewa RuLES. Ву О. Н. WoRDIMGHAM, 
Member. (Paper read January 26tb, 1899.) 


Tum question of the conditions necessary to be attained in order to 
provide for safety from fire, and reliability in the utilisation of elec- 
trical energy for various purposes, has attracted & very large amount 
of attention from the earliest days of the industry, and numerous 
sets of rules and regulations have been promulgated from time to 
time. Many different authorities have taken upon themselves to 
issue these rules, and inasmuch as there are various conflicting inte- 
resta in an installation of electric light or power, and as each authority 
is determined to abide by its own particular rules, the difficulties of 
the wiring contractor are many and great. In consequence of this, 
and for other reasons, there is at the present time a very widely 
diffused feeling that there should be some definite standard set of 
rules by which everyone will agree to be bound. 

In considering this matter, it isimportant to recognise that there 
is an essential differencs bat ween the rules necessary to secure efficiont 
and safe wiring, and those, equally necessary, to secure a satisfactory 
utilisation of the public supply of electrical energy. The former 
will, practically speaking, be independent of the system of supply. 
Toe latter will vary greatly with the natare of the distribution 
adopted by the supply company, and aleo to some extent with the 
local conditions existing in the town in which the supply is given. 
It does not appear to He кезер? that this ere has оп ser а 
generally recognised. It wo appear m quite possible, an 
undoubtedly most desirable, to draw up a set of regulations for wiring 
and fittings which should be of universal application; but во far as the 
public supply authorities’ regulations are concerned, it will be necessary 
either to draw up a single model set of regulations which can be 
modified for every particular case, or several standard sete of regula- 
tions to suit different systems of supply which might possibly meet. 
with acceptance. In all probability, however, the former 
would be the more likely to meet with success. 

It is important to consider, when fra tions, what power 
exists to enforce them. Tais point was fully discussed by the author - 
in & paper read at the 1896 Convention of the Municipal Electrical 
Association.“ It wasthen shown that the power given in the Electric 
Lighting Acts is extremely unsatisfactory, and does not by any means 
give the undertakers a sufficiently strong hand to deal effectively 


_ with wiring contractors, and the course adopted by Glasgow was 


advocated by the author for imitation by other towne. Since then 
the same powers have been sought and obtained by Manchester, and 
there should be no difficulty in similar powers obtained in all 
cases where municipal authorities are the undertakers. The course · 
referred to is to obtain a special Act to make the regulations ia ques- 
tion. In the case of Glasgow, this formed part of the Glasgow 
Buildings Regalations Act, 1892. In the case of Manchester it 
formed part of the Omnibus Act, known as the Manchester Oorpora- 
tion Act, 1897, Section 40. 

It might be somewhat difficult for existing companies to obtain 
similar powers, but the experiment would be well worth trying. г 
To consider, firat, the question of wiring regulations properly 
so called. There are several excellent sets of rules in every-day use, 
but the author ventures to think that those issued by this Institation 
are the best that have yet been produced. They are the outcome of ` 
the most careful deliberation, and no one rule was drawn up until it 
had been most thoroughly diecussed by men aotually engaged in the 
work affected. Indeed, it may bo said, without any hesitation, that 
thess rules represent the unbiased opinion of electrical at 
the present time as to the best means of securing safety from fire and 

efficient utilisation of energy. 

It is greatly to bo regretted, however, that no matter how good 
the rules may be, they, in the existing state of things, can only de 
suggestions, and when individuals have drawn up other regulations 
which they have found to work well in practice, and with the details 
of which they are thoroughly acquainted, they are extremely loth to 
adopt “ suggestions.” 

The only possibly way in which uniformity can be attained is by 
first of all thoroughly thrashing out the whole question at one or 
more meetings, in which all the es interested are adequately 
represented. When this bas been done it should be possible finally 
to decide upon a set of rules which will cover the whole of the points 
raised in the discussion, and then, if every person will abide loyally 
by the decision arrived at, the desired result will be attained; but it 
is futile to hope for this unless persons will sink their own individual 
preferences, and it may be their own amour propre. 

Itis not the author's object in this paper to enter into the question 
of particular regulations. He had the honour of forming one of the 
Committee tha$ drew up the Institution rules, and he might fairly 
say that these rules are, in his opinion, as good as can be drawn up 
at the t time; but a few words may not be out of place on 
the general question of enforcing rules when made and agreed 


upon. 
P hore ів, in the author's opinion, great necessity at tho present 


* Sse Proceedings Municipal Electrical Association, p. 30, ‘ The 
Control by Municipal Authorities of Consuming Devices, and the 
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time for the proper supervision of fittings used in connection with 
electric lighting and motive power. By fittings it is intended to 
imply such apparatus as fuses, switches, ceiling roses, wall sockets, 
lampholders, &c., not ornamental electroliers, brackets, &o., which are 
after all only metallic casing for wiring. Quite recently the author 
has introduced into Manchester a system of testing and registration 
of such fittings. It has only been in operation for a few weeks, but 
the results are eminently satisfactory. It is found that all makers of 
repute welcome the action taken, that they are anxious to submit 
samples, and that they see the value of the cortificates and the advan- 
that will accrue to them by the official recognition of their 
wares. At the кше ш while the eia tee уы beneta, 
wiring contractors ve great convenience from no longer 
in doubt as to what fittings will or will not pass inspection, and 
further, consumers have the satisfaction of knowing that the 
— fixed on their premises has been certifled by an unbiased 
au А 


It has long been the practice to test and stamp fittings intended 
to be nsed in connection with the supply of water, but, so far as the 
system to elecbrical Sttings. The treatment necessary in (bd two 

to reatment necessary wo 
cases differs materially, for whereas in an ordinary house but few 
‘taps are required in connection wita the supply, the same house 
would require a large number of electrical fittings, hence it is not 
ble to attempt actually to test and certify every individual 
. The course arr ag by the author, therefore, is to require 
manufacturers to submit in duplicate samples of the fittings they 
ropose to supply in Manchester. One of the duplicate samples is 
then subjected to certain tests, and if it fai] to pass, the two samples 
are returned to the manufacturer; if, on the contrary, it conformed 
to the regulations, the second sample is preserved and kept for refer- 
ence, so that it may be seen by any contractor or consumer, and a 
certificate is issued stating that the article in question has been tested 
found to conform to the regulations, and may be used. This 
certificate remains in force for one year, but may be renewed from year 
to year without further tests. It would be tedious to enter into all the 
affecting this registration, but members desirous of 
bey, and he: sutor will be Lappy fo forward. a copy fo any 
‚ an author ppy to & copy to any 
member desiring to have it. 

The author was led to take the step in question very largely in 

pensiüllity, of the extreme difficulty, amounting almost to an im- 


"d 


E 


hen dra tion it 
| ш rouge that instead of specifying a given length of break, height 


in three positions, namely: (1) wi 
horizontal; (2) with the base in a vertical plane, the wire bei 
horizontal ; (3) with the base in a vertical plane, the fuse wire being 


г switches tbe RM ес pry н a switch whan used 
the ordinary manner s capable reaking a current 50 per 
cent, in excess of that for which it is rated at a pressure 60 cent. 
in exoess of that at which it is intended to work. In 
these tests there are other 


properly proportioned to prevent heatin 

If may seem that the tests set forth aro undul severe. As a 
matter of fact, the better class of fittings are found to conform to 
JVC 
It may be said that so far the subject has been considered chiefly 


out of the question, should certainly be this Institution—were to 
undertake the of fittings in a so 


undertake ting engineers 
in specifying certified articles, and they would feel assured that their 
clients would obtain satisfactory apparatus. 

The author is aware that fittings are not the only things demanding 
attention. There is the question of the best kind of insulation to 
employ for the conductors, and the best kind of casing; but these 


matters are fully dealt with in the Institution rules, which are so 


D] 


drawn as to admit every existing system, the efficiency of which has 


been demonstrated in practical work. We may therefore leave the 
subject of wiring regulations, and pass on to that of regulations made 
by undertakers for the efficient supply of energy to the installations 
of consumers connected to their mains. 

Systems of distribution may be divided broadly into two-wire and 


multiple each class being further sub-divided into continuous 


current and alternating. | 
The most widely employed of distribution at the present 
the more important sub- 


time is the multiple wire, and perha 

division of this is that in which continuous current is | ; 

for there can be little doubt that the use of this will gh extend 
on, 


modern г 
great, for it has become the practice to effect the sub-division 


" 
case, and to limit greatly the number of lamps on a single circuit. — 


course, in the case also of charging batteries or working electric 


furnaces. 

portant point which will require different treatment 
according to the system of supply, is in connection with the earthing 
of one of the conductors. In the case of a continuous current supply 
on the multiple wire system of distribution, it does not a to the 
author desirable to allow any portion of the consamer’s 
directly connected to earth whether the middle conductor of the 


stem be insulated or not. There is much to be said in favour of the © 


зу 
middle conductor 


want of , causing 
wire. If, then, there be two consumers separated 
yards, both having one conductor earthed, and if there be a mery 


fact, than might arise from an improperly bonded tramway return. 
C0000 e 


the distribution be effected by means of alternating c ough 
in this case trouble may be anticipated if an earth return be used on 
the local telephone service. The author desires itto be understood that 


it is on these grounds alone that he deprecates an earth return system 


of wiring; for isolated installations there is much to recommend it, 
and also in cases in which the system of supply is a high pressure 
one and each consumer is supplied from his own alternating current 
transformer. 


wiring regulati 
made absolutely orm will probably be thought justified. The 
matter is one that affects chiefly central station of 
course, the views of contractors, and cularly of manufact 
should be given due weight to. It would be most useful if some 
general consensus of opinion as to the best rules for given systems 
of distribution could obtained. The matter has received the 
attention of the Municipal Electrical Association for some time past, 
and a Committee of their Council is at the A time drawing up 
а model set of rules for the use of municipal stations. It is greatly 
to be however, that a general set of rules acceptable also to 
the engineers to óompanies should be decided upon. 


ECONOMY OF MECHANICAL DRAUGHT. 


Sou 
the use of cheap fuel and fan draught, which was very s . 
place of expensive coal, coke sweepings or breeze was the principal 
ingredient of the fuel, the other beia g & little bitaminous dust in 
sufficient quantity to produce adherent effects of ‘the mass when 
heated. The draught was produced by a fan and, though there was 
an additional charge for clinkering, the bars becoming cemented with 


years ago the writer encountered an instance of economy by 


2 


be a local . 
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Bere tg required to be occasionally chipped off, the saving was 

The question of economy by the use of sang 4 faels has been 
8 considerable attention in America where their hard anthra- 
cite is sold in carefully graded sizes. The grading is done, we 
believe, by revolving sieves which separate out always the larger 
pieces, and in tbis manner anthracite coal can be bought of one 
practically uniform sise of particles down to mere dust. By the use 
of а uniform fuel the operation of а fan draught is greatly facilitated. 

In the Electrical Engineer (New York), Mr. Snow, who is interested 
in fans, quotes Mr. E. B. Ooxe to the effect that it is almost 
impossible to obtain sufficient chimney draught to burn the smaller 
sizes of an and mechanical draught|presents the solution, for 
by it, any intensity may be secured which is best suited to the 

Though there is no absolute ty in England of the American 
anthracite coal the following table may be useful as a guide. In it 
five sizes of successively smaller coal were tested by the late 
E. B. Ooxe, with a view to finding their rate of combustion and the 
necessary intensity of draught :— | 


Rate of com- Lb. evapora- 


| ; Water Maximum 
Kind of coat, | baien per | tom from | gene | Miel 
per hour. 212°, draught. particles. 
- Р 68 8:56 0 375 i 
No. 1.—Buckwheat 13:58 7:94 0 500 Үз” 
n 2.— „ 11°40 8°60 0 625 ч 
„ 8.— "s 11:84 8:65 1040 & 
» 4.—Eckley 9:44 8°75 11925 $” 


Here practically the smaller coal showed the bətter evaporation 
Lea Jadre at a less rate per square foot of grate and required 
heavier blast. The pue was а traveller, the blast being maintained 
beneath it. The notable point is the rapid increase of draught, approxi- 

onate to the linear dimensions of the fuel particles. 


Scotia culm the water eva ranged down from 11:04 to 8 42 lbs. 
so that the relative efficiency of the lowest coal was 76 per cent., 
while a mixture of one-third Cumberland with two-thirds pea and 

ga r cent. The Cumberland coal cost $3.75; Nova 
Scotia culm cost only $2. 


00 anthracite, and 123 for the mixture named 
which cost $2.58 


ve, Я 
The evidence is thus altogether in favour of the cheap fuels. 
Against this, of course, must bə set the question of boiler power, or 
more properly, grate area. The inference is, that our rule is correct 
hich we have before laid down, that the cheapest fuel must be used 
which will burn at a sufficient rate on the available grate surface, and 
it must be a question for calculation how far it will pay to provide 
more grate surface to burn cheaper fuels, which also, as a rule, demand 
special form of machine stoker. A table is given based on а 
coal costing $4.00 and evaporating 11 lbs. of water, and showing the 
annual saving to be made by inferior coals down to 7 Ibs. evaporation 
$0.50 cost. A middle example would be а coal at $2.00 with an 
Y of, my, 8 Ibs. It would save $6,115 annually ona 1,000 H.P. 
plant. It would only cost about $260 to drive the fan, so that the 
saving would be close on $6,000 net. Apart from the power to burn 
cheaper fuels which is given by a fan, this method of dranght ро 
duction has the advantage of convenience and elasticity in bad 
weather. The pm dk canatonce be suited to the demand forsteam. 
It is, in fact, equi t to having the power to open the damper of 
an ordinary boiler, say, 20 feet more than the ordinary maximum, and 
still ind improvement of draught. 
mechanical stokers, and probably this will prove some Way a great 
probably wil prove some daya 
help to water-tube boilers, for a satisfactory 1 er, 
especially of the steeply sloped grate variety, cannot be applied to 
an internally fired boiler. The кр рое brings into play gravity, 
and so far this action is alone capable of sufficiently consolidating 
the further parts of a fire. Externally fired boilers are much easier 
to provide with efficient mechanical stokers than boilers with internal 
furnaces, though they require special farnace forms to avoid smoke. 


. 


E 


PHYSICAL SOCIETY. 


Овшнлвү Мвйтїнө, JamvARY 27TH, 1899. 
Mr. G. GairrrrE, M.A., Vice-President, in the Ob air. 


A mathematical paper was read by Dr. E. H. Banton on “Tax 
EqUIivALENT HxsisSTANOB AMD ImNDUOTANOE OP A WiIBB TO ANM 
OsorLLATOBRY DISOHARGE." 


Max well's treatment of the self-induction of cylihdrical conductors 
was extend»d by Lord Rayleigh, in an article published in the Phi. 
Mag. for May, 1886, to alternate currents that follow the harmonic 
law at constant amplitude. Dr. Barton now modifies the analysis and 
further extends it to include the decaying periodic currents obtained 


temperatures below the 


in discharging a condenser, and to the case of damped trains of high 
frequency, d e., to Herts waves in general. The theoretical value 
(*] ») for the ratio of equivalent resistance to waves, respectively 
with and without damping, agrees very well with Mr. Barton's ex- 
perimental results. 

Mr. Оглув Hua vISIDE, in а communication (here abstracted), said 


that he had by another method of mathematical analysis arrived at 


the same value as Mr. Barton for ("/,.). In addition to th» causes 
hitherto s 


А Appleyard also exhibited (2) a temperature tell-tale, to be used 
in connection with vate and for other рат жо NUTA иын 
be sounded by electric contact when temperature rises or 
falls beyond certain limits. A J-shaped glass tube has its short 
limb sealed and its long limb open. Water or other suitable liquid 
mah ey eae in, completely filling the short limb. Mercury is 
made to displace nearly all the water in the short limb; the surplus 
water in the long limb is removed by a pipette, and гер Де also 
adjusted to a convenient level. Two platinum contact- are 
sealed into the glass at а short distance above the free surface of 
mercury in the long limb. The tube may behalf an inch in diameter, 
with & long limb of 5 limb of 2j vert n 
quanti mercury e tu generally arranged so ; 

2 boiling point of the contained liquid, the 
mercury level is lowest in the long limb. In this case, if the 
temperature is raised to the boiling point of the contained liquid 
tbe mercury assumes approximately a common level in both limbs, 
foratthe boiling point of the liquid, under these conditions, the 
vapour-pressure is equal to the barometric pressure.  Henoe, the 
liquid and the mercury are not spurted out. 

Mr. WuorPLE said that when working with an ordinary thermo- 
meter tube, the contacts were inefficient owing to oxidation. More- 
over the mercury column broke up, and in some cases mercury clung 
to the contact wire. He asked if these difficulties occurred in Mr. 


Appleyard's apparatus. 
Mr. WarSON suggested that in some cases the rp шари ие might, 
with advan be closed. With regard to the dep , he 
thought that the bends should each be se a short tube so 
as to provide one path for the descending liquid, and another for the 
ascending vapours. seemed to be the object of the platinum 
gause in fractionating tubes. 
Mr. APPLEYABD, in reply, explained that the change of level in the 
“ tell-tale ” was a sudden rise of about an inch of mercury, in а tube 
half an inch in diameter. This rise was ordered gong Ba стел 
working, 


. the contact wires, surface oxidation conld not affec 


there could be no such thing as failure ef contact. Moreover, the 
tube was too wide for mercury to be held up by capillarity. The 
large area of contact enabled the instrament to be used for. strong 
currente. The cost was small, and the only adjustment consisted in 
choosing a liquid of suitable boiling point; for the platinum wires 
could be sealed in anywhere in the long limb, about 23 inches from 
the bottom was а good position for them. The sudden rise occurred 
when the temperature was one or two degrees above the boiling point 
of the contained liquid. | 
The н adjourned until February 10th (annual. general 
meeting). 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NRW PATENTS.—1999. 


Compiled expressly for this journal by W. P. Тномрвох & Oo. 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


947. “Improvements in or to electrical furnaces for the 

roduction of calcium carbide and other substances.” J. BASTIOK. 
Dated January 16th. 

962. “Improvements in electrio arc lamps.” W. Onup@merton. 
Dated Jannary 16th. 

974. "Improved prepayment electricity meter for continuous or 
direet currents, whose action depends on deposition of copper in a 


`+ balance against silver coins.” E. F. Рвавит and C. H. I. 


Dated January 16th. 


1,024. “Improvements in dynamometrical apparatus." H. Восвои. 
Dated January 16th. (Complete.) 

1,044. "Improvements in switches for electro-motors and tbe 
like" R. A. SLoan and J. E. L. Вавмеѕ. Dated January 16th. 

1,047. “Improved construction of straight and curved under- 
ground conduits for enclosing electric conductors, haulage cables, and 
other means of communication allowing connections of vehicles, 
sledges, and moving bodies to same and allowing acoess below." 
G. W. SuroLirFA. Dated January 17th. 
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1,063. “Improvements in the method of and means employed 
for controlling the trolleys of electric cars.” W. W. RICHARDSON. 
Dated January 17th. 

1,087. "Improvements in electric heaters.” F. W. SCHINDLER. 
Dated January 17tb. 

1,100. "Improvements in electric light brackets." W.G. WILSON 
and Р. 8. Рпснвв. Dated January 17th. 

1,105. "Improvements in coin-freed electrical shocking machines." 

OAMPBELL, Dated January 17th. 


1,106. "Improvements in and relating to facia for electrioal in- 
аза. М. Byxa and R. P. EipsronrH. Dated January 
17th. 


1,141. “A method of and some means for deriving two or more 
alternating currents of different phase from a source of single-phase 
electrical supply." H. A. Wacanen. Dated Jannary 17th. 

1,147. “Improvements in or connected with electric arc lamps." 
W. J. Davy. ted January 17th. 


1,154. “Improvements in or relating to the regulation of pressure 


of electric circuits and apparatus therefore. L. W. HmarH and 


J. H. Frerp. Dated January 18th. 


1,156. “Improvements in current collecting apparatus for electric 
FRATE? О. W. G. Ілттгв and A. J. IBELAND. Dated January 
18t е 

1,179. "Improvements in the construction of dynamo-electric 
machines and motors.“ M. W. W. MackiB. Dated January 18th. 

1,188. “Improvements in guards for overhead electric conductors, 
ra as trolley wires and the like" P. І, Jones. Dated January 
18th. 

' 1,201. “Electric generator of heat.” 
January 18th. 


. 1,208. “Improved system of underground electric conductors." 
A. BrEBza. Dated January 18th. (Complete.) 

1,280. " rovements in lighting trains by electricity." О.Р. 
Еглкҥвон and W. 8. Navron. Dated January 18th. 

1,2232. “ A process of and means for transforming ‘electric cur- 
rents.” Н.Р. J. J. Тномвем. Dated January 18th. (Com plete.) 

1,233. “Improvements in arc lamps.“ F. J. Bosranp. Dated 
January 18th. 

1.234. Improvements in the electro- capillary treatment of woody 


and other fibre and apparatus therefor.” A. L. О. Nonon and L. А. 
Ввютовнвло. Dated January 18th. (Complete.) 


A. Wrstror. Dated 


1,266. "Improvements in and connected with the manufacture of 
electrical ca or conductor conduits.” A. Мовкев, Dated 
January 19th. 


1298. “Improvements on portable electric lamps.” H. NEHMER 


and F. Менмив. Dated January 19th. 


1,924. “Improvements in and in the manufacture of electrode 
plates for electric accumulators.” W. P. Тномрзон. (The 

Accumulatoren and Elektricitatswerke A. G. vorm. W. A. Boese 
and Oo., Germany.) Dated January 19th. (Complete) 

1,334. “Improvements relating to electrically illuminated signs 
or advertisements.“ W. L. CAMPBELL. Dated January 19th. 
(Complete.) | 

1,371. “Improvements in electrically governed feeding and 
drinking appliance for animals and live stock." C. Mmes. Dated 
January 20tb. 

1,981. “ Improved process in moulding, electrifying, and 
castings to withstand intense heat, farnace bars for marine locomotive 
land boilere, other furnaces, and the like" J. S. Ногмв. Dated 
January 20th. А 


1,394. "Improved electric clock and general registering or equal 
wer maintainin or discharging machine." J. J. STOOKALL. 
ted January 20th. | 
1427. "Improvements in and relating to primary batteries" W. 
RowsorHaM. Dated Jannary 20th. 


1,491. “Improvements in supports for the active-material of 
accumulator electrodes." F. WosrE, F. von RUPPRECHT, and C. von 
RuPPRECHT. Dated January 20th. (Complete.) 

1,494. "Improvements in telegraphic relays and to appliances for 
use in on therewith.” 8. G.Bnaowm. Dated Jannary 21st. 


1,439. An electric lamp-hour meter" A.J.HowaARD and W. F. 
Howarp. Dated January 21st. 


1483. “ Improvements in and relating to automatic electric rail- 
I signalling.” G. C. Manxs. (I. Mazell, France) Dated January 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
FEBRUARY, 1899. 


W are informed by Messrs. W. P. Thompson & Co., that about 90 
applications for electrical patents were filed in the month of February, 
1885. Out of these some were never completed, and of those that 
were only one has been allowed to run its full length of term, viz., 


ITA and being of considerable interest we give & short abstract 
elow :— 


1,737. “Improvements in the manufacture of metal tubes, 
cylinders, rings, and bars.” Е. Егмовв. Dated February 7th, 1855. 
Making tubes, rods, rings, &c. Relates to the construction of cores 
or mandrels for co tubes, &c., on which the metal is deposited by 
electrolysis, and which are capable of being used more than once. A 
core for which internal finish is required, is made of wood divided 


diagonally and provided with internal lugs, by which it is bolted 
together. In alternative arrangements, the core is divided in the 
plane of the axis, and is provided with intermediate filling pieces, 
which are withdrawn when it is required to extract the core to give 
both internal and external finish to a tube, the core and mould being 
attached to the base-plate. The mould may be corrugated if 
necessary, and may be designed to give ext finish to the tubes. 
Oylinders, rings, rods, gas check rings, &c., for large projectiles, &o., 
may be made by this process. 2 claims. 


ABSTRACTS OF PUBLISHED SPBOIFISATIONS, 


Copies of any of these Specifications may be obtained of Merere. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 


10,690. “Improvements in starting devices for single-phase 
alternating electric current motors" Ватті8н THOMSON-HoUsTON 
Company, LrurrED. (J. P. Stone and S. E. Doane). Dated May 
10th, 1898. Relates to Mam for starting single-pbase alternating 
electric current motors. It consists of an alternator supplying the 
single-phase mains from which leads go directly to the motor ter- 
minals. Between these two leads the resistance and the inductance 
in the form of a compensatorare connected in series, suitable switches 
being provided to disconnect the starting devices from the citcuit. 
3 claims. | 

10,900. “Improvements in electric arc lamps.” W. L. Wiss. 
(J. H. Hubbell.) Dated May 12th, 1898. Relates to electric aro 
lamps known as enclosed arc lamps, and consists of a frame with the 
feed magnets mounted on it. The side rods from this frame 
and support the base plate. The lower carbon holder consists of a 
socket having a flaring seat at its end and externally screw 
threaded at its lower end for suitable nuts. The clamping tube bas 
a conical exterior at its upper end and is fitted to the flaring socket, 
and has a thumbscrew turned upon its lower end. The arc enclosing 
стога rests preferably upon а ring removably inserted in the base 
plate. The upper carbon holder consists in the main of a ring clutch. 
а hoop, and а yoke connecting the solenoid cores, and the solenoid 
for operating the cores. 21 claims. 


10,901. “Improved system for producing luminous effects, 
Röntgen rays, or similar electrical effects, and apparatus for use 
therein.” W. L. Wise. (Moore Electric Company.) Relates to a 
system for producing luminous effects, waves or disturbances 
generated by repeatedly interrupting a circuit of self-induction, 
the electromotive forces or disturbances thereby generated bing 
utilised directly in another circuit or path, termed a working 
circuit, to produce the desired effect by means of a vacuum tube or 
similar device. 26 claims. . 


11,518. “Improvements in electrical lighting devices for kerosene 
and other burnera.” S. M. Min. Dated May 20th, 1898. The 
subject of this invention ів а device for lighting the wick of a 
kerosene or other lamp by means of an electric spark. Consists of a 
suitable lamp body, a burner separable therefrom, a source of elec- 
tricity in the body or base of the lamp grounded by one pole in the 
lamp body, an insulated conductor from the other pole, an igniting 
device mounted on the removable burner grounded by one end in the 
metal of the barner and connected at the other end with an insulated 
conductor, insulated contact devices carried by the MAT body and 
removable burner respectively, and respectively connected to the in- 
sulated conductors therein, so as to form electric connection between 
the insulated conductors when the barner is placed in position and a 
suitable device for closing the electric circuit by hand. 10 claims. 


12,322. "Improvements in electric batteries" E. EDMUNDS. 
(P. A. Emanuel) Dated June Ist, 1898. Relates to improvements 
in electric batteries especially of the type arranged to accumulate the 
effects of dynamical electricity and strengthening the same. Consists 
in employing a vestel having a plurality of openings at its top and 
bottom, connecting the said openings at one end of the vessel with 
those а$ the other by porous tubes, which therefore pass longitudinally 
through the vessel and locating а voltaic pile within each of the 
tubes. The porous tubes are surrounded by an electrolyte. Below 
this vessel is located another vessel similar in construction to the 
first, excepl tbat the porous tubes are of much smaller bore, and do 
not carry any piles. The two sets of porous tubes are in a straight 
line. The tubes in the lower vessel are surrounded by water. Steam 
is passed into the tubes of the lower vessel and up through them into 
expanding chambers provided with points against рын of 
water, with electricity, impinge, and which, therefore, collect 
some of the electricity generated by the partially condensed steam 
passing up the tubes. The partially condensed steam is then forced 
on up а central cbannel in the piles and passes through them and out 
at the top of the battery. The steam in passing throvgh the channels 
of the piles creates & partial vacuum therein which causes the electro- 
lyte to more readily flow toward the centre of the piles, and therefore 
come into more intimate contact with the elements. 20 claims. 


18,210. “Improvements in, and relating to, electric heaters.” R 
LoxNp£LL. Dated June 13th, 1898. Relates to the Dewey heater,” 
as described in Specification No. 5,595 of 1891. It consists of a fan 
driven by an clectric motor, thereby diffasing and radiating the heat 
rising from the heater all over the room. The fan is protected by a 
guard, and the heater is fixed to this. The heater consists of several 
heat developing resistances insulated by porcelain rods, which are 
held in position by two grooves into which two rods fit. 8 claims. 
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впоһ a weight of responsibility. 


BOILER EXPLOSIONS. 
À WRITER in the Mechanical World advocates the interfer- 
ence of the Board of Trade with stationary boilers. We can- 
not assent to the wisdom of this. Undoubtedly the aystem 
of the Marine Department has worked well at sea, but when 
a ship isat sea it is not in port. This is an obvious truism, 
prompted by the fact that a factory is always in port, and 
the same port, and it is very unlikely that the interference 
of State officials could be tolerated. The boiler insurance 
companies have done a good work, and are to be credited 
with the great advance in boiler using which has come about 
during the past 40 years, and though it is sometimes urged 
that rates have been unduly cut down by competition, we 
see no trace of this in the share lists and dividends paid, 
though there may have been an unnecessary parsimony in 
the staff payments. There is something which deters a 
man buying up an old condemned boiler and using it until it 
“pops off,” for already the Board of Trade are empowered 
to inquire into boiler explosions and to levy fines, while 
coroners also inquire and juries find verdicts of man- 
Slaughter. It is no joke to Ъз responsible for the 
safe working of a boiler, and any engineer who 
is so responsible will usually endeavour to per- 
suade his employers to have the services of the insurance 
companies to relieve him at so small an annual cost, of 
The onus of responsibility 
always attaches particularly to the more technical man in a 
joint responsibility, and if a coroner’s inquest comes to be 
held, the non-technical man will usually cl:ar himself by indi- 
cating his child-like trust in bis colleague. While we would 
not countenance the rapid promotion from farm labourer to 
boiler tender, spoken of by the correspondent, we would also 
be averze from the certification of men by the Board of Trade. 
The inevitable result would be, we fear, that many fit men 
would be excluded from work, and шару unfit men would be 
admitted. Probably, far more good would be done by a 
compulsory system of boiler registration, such as we have 
already advocated, wherein should appear the name of the 
person or association responsible for the boiler being allowed 
to work with its pressure and equipment. Sach a safeguard 
we are sure would be created by this method as to very largely 
augment the number of boilers enrolled on the lists of the 
insurance companies. It is the small vertical boilers of 
little men which are the most dangerous, because 
they are so easily endangered by shortness of water, 
and this is so very probable a contingency. We know of a 
case where a small vertical is employed which cannot suffer 
from water shortness to the point of danger. Shortness of 
water is a danger to which internally fired boilers are always 
prone, and from which externally fired boilers do not so 
readily suffer. The multi-tubular or locomotive type boiler 
so much affected by the agricultural engineer is probably the 
best possible in skilful hands, but it never appears suitable 


for the attention of the yokel. There is an opening for a 
D 
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really good agricultural boiler of a typ» which, if fitted with 
a couple of locked safety valves, could not be seriously 
endangered by low water to the risk of the public. Loco- 
motive type boilers are very inaccessible to inspection, and 
are liable to faulta of an insidious nature, and at best with- 
out tube removal their safety can only be inferred from the 
appearance of such parts as are visible, their age, or the 
known time which has elapsed since they were re-tubed. 


AMERICA AND GERMANY AS COM- 
PETITORS. 


THE practical abandonment of the Monroe doctrine by 
America in entering upon a course of policy which has 
brought her into contact with the other nations of the world, 
has probably done more to secure a true realisation of the 
doctrine than all the Chinese walls that have been previously 
attempted. 

Mr. L. G. Magee writes suggestively in the Engineering 
Magazine respecting the feelings of Americans abroad, who 
are straining every nerve to secure and maintain a com- 
mercial foothold, and must wonder at the indifference of 
their people at home. This indifference bas b:en explained 
by Richard Olney as due to a kind of theory of superiority 
and of risk of contamination from ару outside nation. Just 
ав the Chinese denoted Europeans ag Western barbarians, so 
Americans called them Eastern paupers. The Old East and 
the New West met one another in ideas, as well as in 
geography, and both tried to hide the outeide world behind 
a wall, the Chinese, towards the West, of bricks, the 
Americans, towards the East, of tariffs. Curiously enough, 
too, the same year which saw China receive the blow which 
denotes the end of her isolation, saw America, with as 
little self-intention, strike the blow which bas done for 
her what other nations have done for China. America 
may now be gaid to be out in the hurly-burly, and 
will have to make the best of it, and a very good best 
seems likely to fall to her lot. The American who has 
travelled with intelligence is not behindhand in recognising 
that America has no claim to be considered first in every- 
thing. In electrical work America certainly takes the lead, 
but she fails in other matters, and our author thinks that 
America should improve her consular service in respect of 
the lack of commeroial and scientific experts to study con- 
ditions abroad and report to enlightened officials at home. 

Germany is strengthening her consular service, and keeps 
an especially keen eye upon German trade abroad, quietly, 
and at small cost, and Mr. Magee is responsible, algo, for the 
Statement that German exporters have been warned against 
using methods or publishing statements derogatory to 
articles of foreign make. This is described as high-minded. 
We fear certain Sheffield manufacturers have cause to know 
` that this high-minded policy follows only on very low- 
minded practices. Germany also has a system of temporarily 
calling in experienced non-official outsiders for advice in 
both State and municipal affairs, and our author makes 
reference, also, to the large numbers of men who serve 
gratuitously on city committees and are above suspicion. 
Thus a medical man of European reputation considers it an 
honour to serve on 8 public baths committee. 


This seems strange to Americans, whose municipal govern- 
ment is not usually good, but altogether the sport of political 
bosses. In England this kind of unpaid service is still more 
common than in Germany, at least, outside London, and 
more especially in the smaller towns below 100,000 of popu- 
lation, where everyone is too well known, for abuses to creep 
in, and yet the numbers are too great for a monopoly of 
squire and parson. The class of men on a London vetry 
are, as a rule, inferior to the class which is found on the 
councils of country boroughs. A tribute is paid to the 
German trade schools, though it is claimed that in methods 
and equipment the American technical schools compare at 
least favourably with those of Germany. Germany, of 
course, profits by her organisation, and this is rendered 
possible by the predominating militarism of the country, 
and is a factor which must somehow be otherwise counter- 
balanced in Anglo-Saxon communities. 


Іт is a common belief that the water- 
American Boilers. tube boiler is peculiarly significant of 
American practice. This is by no means 
so. The American boiler is probably the externally fired 
cylindrical type with flat ends flanged to the shell and stayed 
with tubes, gussets, and tie rods. A paper by Mr. Le Van, 
a well-known boiler expert in America, describes an improved 
form of this boiler, which the author considers on the whole 
to be the best form of boiler. In the improved form there 
is a steam drum attached by one flanged neck piece only to 
the front end of the shell crown, thus avoiding strains of 
expansion. As illustrative of dimensions, the shell is 
54 inches diameter and 17 feet long, the steam drum being 
12 feet. There are 45 tubes of 4 inches external diameter. 
The grate measures 8 feet x 4 feet, but preferably it is 
divided longitudinally by a brick wall with two grates, an 
improvement of doubtful utility. Only 47 square 
inches of air opening is allowed in the fire-door for 
auxiliary air. The boiler is set 3 feet above the grate 
—a good practice, much to be preferred to shallow 
spacing. The flue gases paes all under the shell right up 
to water level and return by the tubes, whence they pass 
up to the top of the boiler and escape around the steam 
drum having probably a drying effect on the steam, though 
superheating is claimed. The water-heating surface is 
934 feet, or nearly 30 times the grate; the steam-heating 
surface is 107 feet, the area through the tubes is 3 4 feet, 
or, вау, one-ninth the grate area; and a series of evaporative 
tests are claimed to have given about 11} lbs. evaporation 
r pound of combustible from and at 212°. The com- 
busto rate was low, only from 9 to 11} lbs., so the maximum 
evaporation was only 3 lbs. per foot of water-heating surface. 
Features to be objected to are the punching of the rivet holes, 
though these are punched 3 32 small and rimered out and the 
damage done is not so serious after all; the supply of water 
through the blow out pipe, which ought not to be done, nor 
should this be unprotected, as it is shown. The shell and 
steam drum plating is parallel, but telescopic, the rear ends 
being the larger. There is much to be said for this class of 
boiler, especially for export to new countries, and when the 
steam drum can be sent separately, to facilitate carriage 
and rolling. Boiler insurance companies are avere 
to underfired boilers of shell type, especially where 
the feed water is bad, but this is a fault which seems to have 
been, perhaps, overstated, and it is certain that thousands of 
American boilers are thus made and worked at very high 
pressures, We think the type of boiler might be studied 
with advantage for export work, even without steam drum at 
all. Those who have had huge boilers to deal with in the 
absence of facilities for moving them, will appreciate our 
contention. 


BC 
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SIPHON RECORDER SIGNALS. 


By J. RYMER-JONES. 


(Continued from page 79.) 


EFFECT oF SHUNTING THE SIGNALLING CONDENSERS. 
Shorter cable c. 20 mfds. at one end only. 30 cells. 16 w.p.m. 
Recorder s = 40". 
x Slip 106 son BC = x 


Slip 101 s ong o 
102 


= 40,000 107 40.000 
103 = 30,c00 No, 108 а 4 Ао, 
104 = 20,000 109 20,000 
105 2 10,000] BEA 110 = 10600) used. 


Sip 101 shows the normal signals without any shunt on 
With 40,000" or 30,000" shunting в c signals are 
more parallel with the zero line (102 and 108). When 


further reduced to 20,000" or 10,000" a succession of similar 
signals have a decided rise, showing that the shunting has 


been overdone (104 and 105). A shunt of 5,000" shows 
the movement towards the zero line decreasing and the 


Briss 101 то 110. 


movement from it, of the same element, increasing, thus 


tending to wipe out definition and produce a smoother and 
more wavy line as would be expected, seeing that the 
curbing effect of the condenser is so much reduced by the 
low resistance shunt between its terminals. 

When the condenser is transferred from the sending to 
the receiving end precisely the same and equal effects are 
produced as when s c is shunted (slips 106 to 110). 


It will be noticed that even so low a resistance as 10,000" 
between the condenser terminals does not greatly affect 
definition, but this resistance is too low if the cable be 
subject to earth currents. 


CONDENSERS or 20 Myps. at Bors ENDS. 


30 cells. 16 w.p.m. Recorders = 200°: 
"pM NURSE = c Bliplllsongo . о 


113 248.00 | Shant 1130 = 1900; | Shunt 
114 e к= 2,500 on B C. 114a Е 2,500 ons c. 
115 = 2,000 115a = 2000) © 


Slip 111 shows the normal signals without any shunt on 
scand к с. The several elements are in a tolerably straight 
line except the first, which rises a little beyond the rest, and 
gives the appearance of a slight fall to succeeding elemente. 


All signals cross the zero line. A shunt of 10,000 prevents 
this (112 and 112a), makes them more even and improves 
gignals. 

With 2,000" shunting sc (115 and 115a) signals are 
bodily raised a good deal above the zero line, and the first 
element does not reach ко far as the others, which show а 
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decided fall. "This is noteworthy, as shunting either 8 с or 


R C, when only one of them is used, has the opposite effect 


and makes signals vise, as is also the case with the longer 
cable, c, when condeneers of 50 mfds. are used at both ends. 

The same slips represent equally well the effect of the 
same shunts on the receiving condensers, R C, instead of on 
sc. The definition of every element is as sharp and the 
amplitade practically the same, whether the shunt resistance 


between the terminals of s c (or R c) be œ or only 2,500" 
and the effect of decreasing the condenser shunt is to raise 
ull signals wholly above the zero line, and prevent them 
throwing across it. As far as the writer is aware, the effect 
of a shunt on the condenser to prevent signals falling was 
first pointed out by Mr. Nosworthy, electrician to the Western 
and Brazilian Telegraph Company, in a communication 
some 20 years ago to the Society of Telegrapb Engineers. 


Longer cable c. 50 mfds. at one end only. 30 cells. 16 w. p. m. 


Recr.s = 60" 
dir EE =- X 
11 - 20,000 
кф. No R O 
118 10, C00 свей. 


119 = | 
The same slips represent equally well the effect of the same shunts 
when the condenser is removed to the receiving end. 


Slips 116, 117, 118 and 119, representing shunts on the 
condenser of respectively &, 20,000", 10,000" and 5,000" 
show an increased rise for consecutive similar signals from 
the zero line as the shunt on s c is decreased. 

Slips 120, 121, 122, and 123, show respectively the same 
with 100 mfds. at only one end of c, s on recorder = 50" 
—30 celle—16 w.p.m. 

Until the condenser shunt is reduced to 20,000" there is 
not a great difference in the size or shape of a succession of 
similar elements, but with 5, 000“ signals become mach 
larger and very wavy—in fact, more closely recembling 
signals without any condenser, as would be expected. 

Condensers at both ends. 8 o and в c both 50 mfds. 30 cells. 

16 w.p.m.  Recr.s = 800°, 


Slip 124s onsc = 0 
125 


= 90,000 
126 -- 10,000 
127 5.000 fs on Rc 


128 = 3,000 
The same slips represent cqually well the effcct of the same shunt 
on B O instead of on з c. 
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Slip 124 shows the natural fall in consecutive signale, and 


slip 126 shows tbi; fall counteracted by а shuut of 10,000" 
on s c and made parallel with the zero line. 


With 5,000" on s « (127) the shunting is excessive, and 
the signals consequently rise. Varying the shunt ors с (ог k C) 


Srirs 116 то 123. 
while the condenser at the other end remains unshunted does 


not make a great difference in the definition even when the 
shunt is reduced to 10,000". With 8,000", however, on 5 € 


— — — 
lth 


128. W. 4^ 


SLIPS 124 TO 128. 


(or 1 (), signals through this long cable lose their definition 


und become wavy and considerably removed above the zero - 


line (slip 128). With 100 mfds. at both ends, and s on the 


recorder = 150” the same remarks apply, but signals are not 
so well defined with these larger capacities. 


ә 4 | ө 
a 755:2 b som C Nt d es e 7#;1 ET $ 


95-5 nf /33-4 109-3 192-5 


shunted with 20,000 (slips 129 to 136) a shunt of 30,000" 
on s € brought the signals parallel with the zero line (elip 
131), whereas without 20,000" on R c (slips 137 to 141) 
10,000" was required on s c to produce parallelism (slip 
141). 

The same slips represent equally well the effect of shunting 
в с permanently with 20,000", and compensating it by 
shunting R C. 


Slip 129, 8 on s c = о, normal signal, s on R c = 20,000", 
130 


3 — 40,020 " 
131 = 30,000 $i 
132 = 20,000 : 

. 134 — 10,000 " 
135 = 5,000 РР 
136 = 3,000 » 
197,80n080 = & 8s on RC = © 

38 = 40,000 а 
138 = 90,000 : 
140 = 20,000 б 
141 = 10,000 Е 


Nors.—Slip 133 shows s c and в c reversed. 


— . 


E — E — 
eee E Ld " P 


/49 


— — 


білрв 129 то 141. 
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EFFECT OF SIGNALLING CONDYNSERS HAVING Low INSULATION 
RESISTANCE. 


Long cable o. Condensers, s c and в c, both 50 mids. 
16 w.p.m. Recr. s = 1,000". 


30 cells. 


A condenser with low insulation resistance is equivalent to 
a shunted condenser and has the effect of raising signals 
from the zero line. Consequently when n c was permanently 


It will be apparent, therefore, that when the employment 
of both sending and receiving condensers shows a fall, or if 
the K R of the cable be sufficiently low to give.very sharply 
defined signals with only a sending or receiving condenser, it 
is а positive advantage to use condensers of low insulation, 
bꝛcause not only is the fall thereby reduced but the signals 
are farther removed from the zero line, and thua rendered 
less confused. When, however, the cable is sul} ct to strong 
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and varying earth currents, condensers of low resistance are a 
source of trouble as they allow these currents to enter the 
cable and confuse signals. 


wee ia 
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EE ad — 0 
Da 


SLirs 143 то 1534. 


The effect of weak insulation in the cable is to produce a 
fall towards the zero line which condensers, having a low 
insulation resistance, tend to compensate. 


Ersscr oF Leaks on SIGNALS. 


Long cable c.—No condensers at either end. 30 cells. 16 w.p.m. 
Recr. s = 20". 
(Fig. 1.) 

Blip 143, no leak on cable. 
144, leak of 1,000" at point a. 
145 oe b. 
146 is с. 
147 i d. 
148 A € 
149 N J. 
150 9. 
151, with 5 leaks each 10,000", at b, c, d, e, f. 
152 Е, 20,000° - 
153 » 30,030" » 
159a : 40,000” 5 


Cond? 
a 


ali 


indicated above make signals less wavy than without leaks 


(151) but not so parallel with the zero line as 1,000" at d 
(147), and they are rather more wavy than slipe 145 and 


F ä 
EL C as 
27 


` “§.ures 15% то 166. 


Long cable' c.—Condenser of 50 mf ds. at only опе end. 30 celis.'| 
16 w. p. m. Recr.s = 120°. 
(Fig. 2.) 
Blip 154, no leak on cable. so = 50 mfds. Noro. 


155, leak of 1,000" at point, a. 
157 a с. 
158 ñ d. 
159 ʻi e. 
160 " f, 
161 н д. 


Fig. 2. 


A leak of 1,000”, at g (150), makes no noticeable difference 
to the normal without any leak (slip 148). The 
this leak is obtained when п at point, 

d, (147), waves are then much reduced and near! 
the zero line, bat there is no definition. The shunt 
may, however, be increased, and improve the speed slightly 


by making them larger. Leaks of 10,000" at the five points 


162, with 6 leaks each 10,000", at a, b, c, d, e, J. 


163 is 20,0000 " 

164 е 30,000” n 

165 й 40,С00° » 
во = lO mids. No s 0. 


Blip 165, with 6 leaks each 10,00, " 
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A leak of 1,000" reduces signals most when at the sending 
end, a (155), and least at the distant end, g (161). In fact, 
it only reduces signale, in the latter position, in proportion 
as it acts as а shunt on the recorder coil. "There is not 
much difference between 158 and 159 in which cases signals 
are most parallel with the zero line, and therefore best. If 
the recorder shunt be increased these signals would be 
larger and admit of a slightly increased speed of working. 
At the condenter end (155) the fall is greatest. Six leaks (162) 
give about the same signals as 158 or 159, or slightly larger, 
and 168 signals are larger still, tolerably parallel with zero and 
perhaps the best. These are all a decided improvement on 
the normal signals without a leak, and therefore are capable 
of a somewhat higher speed for signalling than when no 
leak is on the cable (154). 


With the condenser at the receiving end а leak of 1,000" 
at the sending end makes little difference in the amplitude 
of received signals, and no apparent difference in the 
definition from that which resulta when no leak is employed. 


When the leak of 1,000" is placed at the receiving end, 
signals are reduced in size and are represented by slip 155, 
where the leak was at point a, close to the sending condenser. 
That is to say, the effect of a leak on received waves 
depends on its position with regard to s c or R c. When at 
the condenser end, or at point b c d or e, signals are smaller, 
more parallel with the z:ro line and therefore rather better 
defined than when no leak is on the cable, so that the leak 


is beneficial. 
(To be continued.) 


ON OSCILLATORY AND ROTATORY MAG- 
NETIC FIELDS, AND THE THEORY OF 
THE SINGLE-PHASE MOTOR* 


Bx MICHAEL B. FIELD. 


" is not infrequently the case that when the engineer comes 
to inquire into the precise conditions which govern the 
working of alternatiog current machinery, he is confronted 
with a problem of such complexity that he finds it well nigh 
impossible to represent by algebraic symbols the exact con- 
ditions which should determine the details of desiga of 
similar machines in the future. He is consequently obliged 
to make certain assumptions, which, although he knows 
them to be erroneous, sufficiently simplify matters as to 
render them amenable to simple methods of calculation. 

"The engineer will then often reason with himself in the 
following wise : “Oa account of certain erroneous assump- 
tions I have made, it is only to be expected that my 
calculated result will be, say, Æ times the true result as 
determined by experiment. Ї will, therefore, calculate a 
number of machines on the same basis and compare the 
experimental with the calculated values, thus determining 
my ‘coefficient’ (7) for quite a number of different machines 
of various віл k, and will make use of the cozfficients thus 
obtained to guide me in the future in obtaining results 
nearer to the actual truth.” 

A great deal of designing is carried out on this principle 
of employing all sorts of coefficients determined by experi- 
ment to atone for discrepancies which creep into the result, 
owing to false asgumptions in the first place. 

It is, however, often the case that by discarding the well- 
known rule-of-thamb methods and inquiring more deeply 
into the inner nature of the working of such machinery that 
facts are discovered which point out the road to improve- 
ments in the future. 

The main object of this paper is to investigate the analysis 
and synthesis of various forms of magnetic fields with a view 
to arrive at a satisfactory standpoint from which to attack 
the theory of the single-phase motor and to develop an 
approximats method for calculating the same. To render 
the arguments used hereafter as concise as possible, we will 
begin by clearly defining the exact sense in which several 


* The greater part of the following paper was worked out during 
the latter half of the year 1894, but has remained in the shape of 
unpublished notes up to the present time. 


expressions (in themselves more or less ambiguous) are used, 
and then treat briefly of the deoomposition of more or leas 
complicated magnetic fields into their simpler constituents, 
exemplifying our deductions with references to many of the 
well-known phenomena in connection with the working of 
alternate current motors. 

The magnetic field or merely field will represent the mag- 
netism which actually exists in the air space of the motor in 
question, this being due to the resultant of the armature and 
field magnetising forces. (In speaking of induction motors 
we should eay rotor and stator magnetising forces.) 

The distribution of field at-any instant around the air gap 
is best conceived as represented by the curve showing the 
etrength of magnetic induction measured radially at all points 
around the air gap. In an induction motor it will therefore 
represent the distribution of magnetism around the rotor, 
being a space notion and having nothing to do with time. 
Thus the field distribution may be varying from instant to 
іпьќарё, but at any particular instant may be represented by 
a curve having as ordinates strength of magnetic induction 
(в) and as abecisez the angle (0) subtended at the centre by 
the circumferential arc between the point at which the 
induction is measured and any given diameter. A particular 
case is represented in fig. 1. 


ч. 


It may be assumed in the following investigations that all 
the poles of the motor under consideration are exactly 
similar, in other words, that the winding and other con- 
trolling conditions which affect the distribution of the field 
are similar for each pole. 

Oscillating or Pulsating Field.—1f we consider any distri- 
bution of field whatever, where the strength of magnetic 
induction alternately waxes and wanes according to a sine 
law, so that when the induction at any one point has reached 
the maximum it ever attains at that point the same has 
occurred at the same instant at every other point, and when 
the induction at any one point has become zero the same has 
happened at every other point and во on, in other words, if 
the strength of magnetic induction at any point and at any 
instant may be expressed as 


(f (o)] sin 22 ut, 


where ¢ represents the time in seconds, the field may be said 
to be oscillatory (or pulsating), Ше frequency of oscillation 
being n. 

Rotating Field—When any field distribution, while re- 
maining intact, rotates as a whole relatively to some fixed 
diameter, the same will be called a rotating field. 

Sinusoidal Field.— When the field distribution may be 
represented by the expression, 


B = Bo ain 2 0, 


it will be called a sinusoidal distribution of p poles, the 
maximum induction being Bo. A diameter along which the 
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air gap inductien is a maximum will be called a polar dia- 
meter, and one along which the induction is zero a neutral 
diameter. 

Waves of Z. MH. F. and Current.— Imagine a squirrel cage 
rotor immersed in a sinusoidal field, which latter retates 
relatively to the former with a speed of n revolutions per 
second. Aseume that the end rings of the rotor are go 
massive that each к of them may bs considered at 2 ro 
potential. The field in which each rotor bar will find itself 
will alternately wax and wane according to a sine law—and 
consequently an E.M.F. will be generated in each bar, which 
E. M. F. follows a sine law. 

It also follows that the E. M. Fs. in the different rotor bars 
will not be in phase with one another, but at any instant 
the E. M. F. generated in those bars will be a meximum 
across which the polar diameter is passing, ind will be zero 
in those bars lying across the neutral diameter. If we then 
represent the E.M.F. induced in the different bars at өлү 
instant by a curve, we see that the identical sine curve whic 
represents the field distribution will also to some other scale 
represent the E. M. F. induced in the various rotor bars. Thus ав 
the sinuroidal field sweeps round the rotor we may conceive a 
vere of E.M.F. sweeping round with it and being in phase 
with it. | 

The E.M.F. in each bar will give rise to a current which 
again will follow a sine law, but owing to the gelf- and mutual- 
induction of the various bars the current wil] lag behind the 
E.M.F. in each bar by a definite time-angle, or fraction of a 
complete period. It follows then that a sinusoidal field sweep- 
ing round the rotor will give rise to a sinusoidal wave of current 
sweeping round with the same velocity as the field, but 
lagging behind by a definite space-angle corresponding to 
the phase displacement of the current in each bar behind the 
E.M.F. induced in that bar. To render our ideas as concise 
as possible we may conceive a current wave at any instant 
as represented by the curve of which the ordinate at апу 
po expresses the total current in all the rotor or stator 

per oentimetre oircumferential length at the point in 
question, while tbe corresponding ordinate of the E.M.F. 
wave denotes the E.M.F. that would be induced in a single 
bar if placed at the same point. The term, “wave” of 
current or E. M. F., is used here in a sense entirely distinct 
from. the usual “ wave form” of the E M.F. of any supply 
circuit, &c., that, of course, being the way the instantaneous 
values of the potential difference existing at the terminals of 
the circuit vary from instant to instant. The notion expressed 
above of. wayes of current, E M.F., magnetism, &o., either 
stationary and puleating, or of constant magnitude and 
rotating, is- an extremely useful one and easy to become 
familiar with. 

In fig. 1, if we conceive the thicknees of the black line at 
all points as representing at somé given instant the current 
per centimetre circamferential arc in the st tor or rotor bars, 
remembering, of coarse, that the crests represents alternately 

itive and negative currents, and then think of the whole 

lackened portion of the diagram rotating relatively to either 
rotor or stator, we get a clear idea of a wave of current 
sweeping round. Similarly with waves of E.M.F., mag- 
netiam, &с. `+ | 

It is clear that, accepting the above definition, the com- 
bination (or call it the vector product) of a given current 
мате and a given E. M. F. wave represents a definite quantity 
of ре, whereas the product of а given wave of magnetism 
and a given current wave represents а definite torque exerted 
in the rotor or stator, either of which are readily calculable. 

The Analysis and Synthesis of various Magnetic Fields.— 
If we consider a sinusoidal field distribution as expressed by 


‚в = Pain 2 0, 
2 2 


and imagine this as rotating forwards with a velocity of n, 
revs, per second, and superimpose upon it another similar 
and equal sinusoidal field distribution rotating beckwards 
with the same velocity, it is merely a matter: of simple 
trigonometry to show that the strength of the resultant field 
at every point and at every instant is expressed by the term 


Bo 8in ө ein z 2 m n, t, 
where ¢ represents the time in gecondse. 
This resultant distribution is clearly our definition of un 


oscillatory sinusoidal wave of p poles and fr quency a M» 


that is to say, two equal sinusoidal ficld distributions rotating 
with equal velocities in oppoeite directions are identical] 
equivalent to an oscillating sinusoidal distribution, of whic 
the maximum is twice that of either rotatory component, 
aod with a number of poles and frequency exactly oorre- 
sponding with that of each of the rotating componente, 

And, similarly, the reverte must be true, that an oscillating 
sinusoidal field distribution may be split up into two rotating 
sinusoidal components, the speed of rotation giving a fre- 
quency corresponding to the frequency of oscillation. 

Now, if в = f (0) represent any field distribution whatever 
which is periodic as regards space, we may expand it into 
the form 

в = f (0) = 2B; sin ($0 + c) 
the summation being extended to all terms obtained by giving 
i successive integral values between 1 and o. 


Putt ing ¢ = 1, we get a distributi n of 2 poles 
» $ = 2, »" " » » 
» t = 3, n ” » 
" V = 7, э. " 


Now the mth harmonic component of the total field f (0) 
being in itself a sinusoidal distribution if oecillating with 
the frequency n, may be resolved into two rctatory com- 


ponents revolving at the speed of a revs. per second. 


It follows, then, that if we have an extremely complicated 
field distribution of p poles oscillating with a frequency of 
n we may resolve it into the following components :— 


A sinutoidal field of p polce rotating forwards at Me rev. per &cc. 


An equal ,, „ p Ж » backwards at йз ii 

A sinusoidal » 4р „ m {ога до at 2 ji 

An equal ,, „ 2p „ „ backwards at zs i 

A sinusoidal „ 3p „ si forwards at 3 = " 
2 n 

Àn equal ,, „ 8р ” n  backwaids at 3 p оп 

and so on. 


These harmonic fields play an important part in the 
theory of the single-phate me tor, and account for the fact 
that such motors have a tendency to run sometimes at eub- 
multiples of their true speed. In the same way we arrive at 
the conclusion that a complicated field distribution of p poles 


. rotating forwards or backwards may be decomposed into a 


series of sinusoidal fields of p, 2 p, 8 p, &c., poles, all rotating 
in the same direction with the same velocity. They would 
in this case induce in a given ooil currents of various 
frequencies corresponding to the various numbers of poles 
of the component fields. 

We have, in short, that however complicated a magnetic 
field may exist in the air gap, and however it may vary from 
point to point or from instant to instant, as long as it is 
periodic with respect to epace and time it may be approxi- 
mately imitated by adding together a sufficient number of 
sinusoidal fields of suitable number of poles, rotating either 
forwards or backwards with suitable velocities. 

There are a few more well-known points which will be 
referred to afterwards, the proof of which being merely 
trigonometric it is unnecessary to append here. They 


(a) Two or more sinusoidal waves of the same number of 
2 7 and same frequency give the same resultant as would 

obtained by taking the reeultant of the vectors represent- 
ing the waves. 

(b) If in a given circuit there be two currenis sup:r- 
imposed of different frequencies, the total loss due to ohmic 
resistance is the same as that obtained by adding the losses 
due to each calculated separately. 

(c) The average force exerted on a rotor or stator round 
which any wave of current is sweeping by any rotating 
magnetic field distribution is zero if either the numbers of 
poles or the speeds of rotation of the current wave and field 
distribution do not coincide. 

(d) The distribution of magneto-motive force acting radially 
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at all points of the air gap of an induction motor due to a 
sinusoidal current wave is also sinusoidal, the wave of 
magneto-motive force being displaced relatively to the 
current wave by one-quarter wave length. Hence it follows 
that where, as in the induction motor the magnetic resistance 
of the iron path is small compared with that of the air 
path, we may take it that a sinusoidal current wave gives rise 
to a sinusoidal wave of magnetism, but displaced by one- 
quarter wave length. | 

(e) If in fig. 2 E апа c be two vectors representing 
oscillating waves of E.M.F. and current respectively, their 
axes corresponding but their phases differing by the time 


angle, ф, the power represented by their vector product will 
be, according to our definitions, «qual to one-half of the 
power represented by their veotor 3 if they ba considered 
as rotating waves instead of oscillating, the angular displace- 
ment of the two waves corresponding to the time angle, 9. 
It follows from this that if we split up E into any two 
components, e; and a,, displaced from o by the angles, 9, and 
фз respectively, the vector product [E c], E and c representing 
oscillating waves, is equal to the sum of the vector producta 


C C 8 aS 
of Е «| and [ К ta] considering „en, ez, to be rotating 


waves, the angular displacements between current and E. M. F. 
waves ш фу and 92 respectively. This principle is of 
importance later in the theory of the single-phase motor. 

It aleo follows that, equating the power represented by the 
resultant rotating current wave in a two or three-phase motor 
with the sum of the powers represented by the oscillating 
waves of the individual phases, the magnitude of the oscil- 
lating current-wave pr P m in 8 two- , or two-thirds 
of the oscillating current-wave in a e-phaser must be 
equivalent to the magnitude of the resultant rotating current 


wave, 
(To be continued.) 


NOTES ON HIGHER VOLTAGE TROLLEY 
WIRES. 


By ERNEST KILBURN SCOTT. 


As the question of higher voltage on trolley wires promises 
to come rapidly to the front, the following notes may be 
interesting :— . 

When tramlines are pushed out so far from the power 
station—owing usnally to the success of the undertakirg— 
that proper feeding becomes а matter of considerable 
difficulty, then one or other of the following expedients has 
to be resorted to. 

Multiple Power Plants.—This is naturally expensive and 
would only be justified on a line connecting several important 
towns, say, 20 miles apart. 

Boosters.—Feeder boosters are very largely employed in 
the States, and they have recently been introduced on the 
Liverpool Overhead Railway with beneficial results. 

Storage Battery Sub-stations эв employed at Leeds, Isle of 
Man tramways, &c, 


Rotary Transformer Sub-stations, three-phase and oon- 
tinuous as at Dublin, and on the Central London Railway, 
or continuous current throughout as proposed for Morecambe. 

Three-wire System (continuous). — This method is 
under a cloud at present on account of the real or supposed 
difficulties in balancing. 

Raising the Voltage of Trolley Lines.—This is the 
simplest expedient because, for example, doubling the voltage 
enables a given weight of copper to supply the same cars 
scattered over lines twice the length, and in an area four 
times as great. 

Three-Phase Working throughout.—This system has many 
peculiar features, but the main advantage lies, as in all alter- 
nate current work, in the ease and cheapness of transforma- 
tion from high to low voltage. : 

Cariously eüougb, it is the employment of three-phase 
traction at 750 volts which has brought this question of 
higher voltage trolley lines to the front. Messrs. Brown, 
Boveri & Co. proposed to use 750 volts on several three- 
puse railway linee, and to dispel the fears of the Swiss 

ailway Commission as to danger, expert advice was 
obtained from Messrs. Gisbert Карр, S. P. Thompson, and 
H. F. Weber. An abstract of their reports is given in 
L'Eclairage Electrique for October 15th, 1898. Мг. Kapp's 
opinion is that the Swiss Government are not justified in 
insisting on a limit of 500 volts, as that voltage is as 
dangerous as 750; whilst from a practical standpoint 500 
volts might be even more dangerous, as there is a falre idea 
of security which does not exist. He recommends the use 
of circuit-breakers or fuses to guard agaiost connections with 
the earth. Prof. S. P. Thompson thinks that the dangerous 


. voltage should not be limited to 500, and he mentions a fatal 


case in which the voltage was only 800. His opinion is 
that it is a mere matter of constructive engineering to pro- 
tect a trolley Jine up to 1,500 volta. The third oon- 
siders high pressures роо but small, com with the 
other dangers of high speed railroad travelli P collisions, 
&o., bd quite justifled by the advantages which might be 
gained. 

It will be seen that, the reporta are practically unanimous, 
and when one comes to look at all the aspects of the question 
it is difficult to understand how any other conclusion could 
have been arrived at. After all 500 volte—ado as the 
standard over 10 years ago—was fixed on simply as being 
the pressure most suited to the constructive practice of that 
day. With improved overhead insulating materials and 
more scientific controller construction, &o., the necessity for 
limiting the voltage has away. In the earlier forms 
of streꝛt railway motors it was difficult to get the armature 
insulation to withstand the dirty conditions, the jur of the 
gearing, and the heat ; but with the development of slotted 
cores, Eickemeyer, and barrel forms of winding, and the 
introduction of micanite, &c., it is now an easier matter to 
build a motor for 1,000 volts than it used to be to build one 
for 500 volts. 

Granted there is a little more risk with the ше pressure 
in crowded city streets, this does not apply to suburban lines, 
and as a matter of fact it is only on cross country lines 
that relief is wanted. In commenting on this matter the 
Electrical World saya :— 

A system whereby the same cars could be run at high 
voltage in interurban and suburban work and at low voltage 
in the city streets. On account of the desired difference in 
speed the same motors might work well at 750 or 1,000 
volts on suburban lines and at 500 volts on the city streets, 
the only difficulty being with the electric lighting of the care, 
a detail which might be worth abandoning on account of the 
advantages to b» gained. Now that four-motor equipments 
are coming into considerable use for heavy, long-distance 
service it would be a simple matter to arrange the motors in 
pairs, the two of each pair to be worked in series on the 
1,000-volt lines and in multiple on the 500-volt lines, by 
means of a single throw-over switch, the two pairs to 
worked together with the ordinary series parallel control.” 

The maximum size of trolley wires with the present over- 
head details and spacing of poles ap to be abont 4 inch 
diameter for round wire and 3 inch by 3 inch for the dumb- 
bell pattern.* Heavier sections would necessitate the poles 


* No. O B. & S. gauge ‘9248 diameter, and No. 000 · 4096 diameter 
rolled into dumb-bell shape, are the sizes most used in America. 
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and span wires being closer together. In railway working, 
where large amounts of energy have to be erred from 
the trolley wires to the motor terminals, it is conceivable 
that there wonld be less danger by employing a light and 
-— secured trolley line at 750 or 1,000 volta than a very 
weighty conductor at the lower pressure. 

By distributing the power over more conductors, three- 
phase traction tends to keep the area of each conductor 
within limita, but, on the other hand, there is greater danger 
in carrying out repairs, &o., because there are two conductors 
oe parallel to each other with the full voltage between 
t em. : І 

An important feature is the question of how the authorities 
look at this matter of high voltage, especially for alternating 
current traction. ( 

In a memorandum the writer has received from the Board 


of Trade offices, Major Oardew says :—“ No regulations for 


the use of multiphase alternating current with overhead 
trolley wires bave yet been made, no such system having 
been proposed. The limits adopted by the Board of Trade 
after very careful consideration, for electrical pressure on 
bare overhead wires, are 500 volts continuous and 250 volts 
alternating, and these limita cannot be varied in individual 
cases, whether for traction or lighting.” | 

Here, then, we have a healthy looking stop gap which, 
sooner or later, electrical engineers will have to shoulder ont 
of the way or else get left more hopelessly behind than ever. 
What with one g and another, the great molly-ooddled 
B.P. as represented in the Lighting Acts and Regulations, 
have a great deal to answer for. In all engineering matters 
we at one time led the world, and what is perhaps more to 
the point, picked up the plums, bat now it is to be feared 
that through over-regulation we are developing into mere 
copyists and not во good as the Japs at that. 

t may be interesting to note that in Switzerland the 
Stanstad- Engelberg line, 14 miles of track now working, and 
the Bargdorf-Thun line, 25 miles of track nearly completed, 
have 750 volta three-phase current on the overhead trolley 
wires. 


A TWO-SPEED TRAVELLING ELECTRICAL 
PLATFORM. 


JT is known that by order of the Minister of Commerce and 
Industry a competition has been opened for the construction 
and working of a railway and moving platform for electrical 
traction for the Paris Exhibition of 1900. 

The committee charged to examine the various projects 
submitted selected that of M. de Mooomble. The single line 
of railway pro would convey passengers from the Espla- 
nade des Invalides to the Ohamp de Mars, and the platform 
with two speeds would effect the retarn journey. In M. de 
Mocomble’s plan the two zones of the Jae which travel 
` at different speeds, are independent of one another. Each 
is drawn by a single rail, jointed at every 4 metres, and 
worked by separate pulleys fixed on metal sup These 
pulleys no lateral displacement, and have a slight 
vertical play, which enables them to regulate the adherence 
to the rail. The motors are fixed like the pulleya. 

In June, 1898, at the time of the examination of the 
projects, the committee requested M. de Mocomble to be 

in gix months’ time to try this platform on a closed 
circuit of 808 to 350 metres, 

These trials have just taken place, and we have had an 
opportunity of seeing the orm working on a piece of 
ground munning perie with the Seine near the Quai de 
Clichy, not far from the station of the Quai de la Seine at 
A dt ш сагалы of a large circle, abo 

t the periphery of а e circle, about 300 metres in 
diameter, ae raised scaffoldings, having at the upper part 
on the sides two grooves for the passage of ordinary wheels, 
and in the centre a free space. ' | | 

The platform, formed of jointed sections, has underneath 
it an axle farnished with two wheels, which roll in the space 
above mentioned. 

In the coentre is the single гай, which rolls on pulleys which 
are placed at intervals, and to which a rotary movement is 


wonderful 


bottom. But they stayed there, ard drown 


im by a method we shall роко tly describe. Below 
рн Д and branching out from the side is a second, 
having underneath it a jointed rail, which rolls on pulleys of 
a smaller diameter than the first. | | 

In short, the principle ів а rolling track, which is set in 
motion by pulleys placed beneath it, and worked by a con- 
tinuous movement. 

The pulleys for the central rail of the main platform are 
worked through gearing by an eleotro-motor. The axle 
which supports this large pulley supports in a prolongation 
another pulley of smaller diameter, placed beneath the rail 
of the second platform. It follows that the same motor sets 
the two platforms in motion at different speeds. 

The first platform moves at a speed of 8 kilometres an 
hour, and the second at a speed of 4 kilometres. The electro- 
motors are of the triphased current type, fed by the company 
for the transmission of power which is in the vicinity. These 
motors, which were 28 in number at the trial in question, 
are connected four in series on a difference of potential of 
about 212 volts. 

The frequency of the currents used is 25 periods per 
gecond. 

The starting offers some peculiarity. All the motors are 
first charged, steam being then got up gradually co as to 
attain slowly to the normal speed. 

These trials were completely successful ; at the Exhibition 
of 1900, therefore, we shall have an interesting moving 
platform, : : 


THE LATEST SUBMARINE BOATS. 


ENGLISH naval authorities treat the stories respecliog th 
ormances of th» new French submarine boat, 
Gustave Zéde, which is to prove more than a match for our 
stoutest ironclad, as “ un r ffaire pour rire.” All the facta 
about her and the six sister-craft that are to be forthwith 
built in French yards are already known to the Admiralty 
Intelligence Department. Submarine craft are ordinarily the 
resort of sea powers that feel their weakness. Sach steamers 
have been designed again and again. any time these past 50 
re During the American Civil War both North and 

th built such vessels. Eticssen, the famous engineer, 
tried his hand at them. They usually fulfilled one function 
of а submarine boat, and no more, namely, they dived to the 
their crews. 
Tbe more fortunate craft found nobody who oared to 
adventure upon them, and so were laid by to rot. There are 
few navy yards at home or abroad where types of discarded 
submarine boats are not more or lees familiar to the 
officials. 

A very novel type of submarine boat has recently been 
tested in America. It is the invention of Mr. Simon Lake, 
who calls it the Argonaut. Not only oan this vessel 
navigate the surface of the ocean but it oan crawl alon 
over its bottom, and the Argonaut has already: travell 
over 1,500 miles during the past year under her own power 
in all sorts of weather while cruising on the surface, and 
over all kinds of bottom whilst submerged. Oar contem- 
porary, the Alectrical Review, of New York, states that she 

completely proved the practicability of vessels of her 
type as to seawortbiness, habitableness, and navigability, 
when submerged. | 

In all previous submarine vessels the attempt has been 
made to navigate between the surface of the water and the 
bottom, but the difficulties of navigation in this manner 
are much akin to those met with in aerial navigation. It 
is neceseary to maintain a perfect equilibrium and trim, for 
submarine currents are as erratic as aerial currents and tend 
to affect the course of the submerged vessel, and the wave 
motion also tends to destroy both trim and equilibrium. 
Most of these vessels are designed to dive like a рор, 
and then be controlled by vertical and horizontal rudders, or 
vanes placed on the rides to regulate their de p п of sub- 
mergence. The Argonaut, however, is designed to travel on 
the surface of the water and on the bottom, for the inventor 
considers that such boats will only be useful near the coasts 
where the depths are not as a rule so great but that travelling 
on the bottom direct is practicable, For this apparatus two 
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driving wheels are provided, whilst there is a third wheel for 
guiding purposes journaled in the rudder. 

The Argonaut has travelled over bottoms so soft that the 
divers, when leaving the boat, would sink nearly up to their 
waist in mud, yet she was so nearly buoyant that the wheels 
did not bury over six inches. She hasrun прага down steep 
hills and across dredged channels. She will climb over any 
obstractions she can get her nose over, owing to the fact that 
she is so very buoyant. 

A submarine boat naturally provides many opportunities 
for the exercise of the ingenuity of the electrical engineer. 
The boat which has been most successful is propelled with 
the aid of a gasolene engine, but this will only be used in 
vessels designed for peace purposes. In vessels designed for 
war, where it is not desirable to give any indications of the 
presence of the boat, storage batteries are used. The 
Argonaut is divided into four compartments. One is called 
the living room, in which are p'aced the engine and all the 
machinery. There is also a diver’s room with a door opening 
outwardly in the bottom; also an air lock and a forward 
lookout compartment. The machinery consists, in addition 
to the engine, of a 8-kw. dynamo for lighting the interior, 
and also to run the 4,000 C P. search light placed in the 
extreme bow (which is used for the purpose of lighting up a 
pathway in front of the vessel as the boat is rolling along 
over the bottom); a power and hand compressor for 
wj jin the compressed air reservoirs, and supplying air to 
the divers; power and hand water ballast pumps; and power 
and hand hoisting apparatus for lifting the two heavy down- 
haul weights of anchors. 

Vessels of the Argonaut type may probably have a limited 
use in times of war, but are capable of being used for various 
commercial purposes, the principal of these being the recovery 
of cargoes from sunken vessels, pearl and sponge fishing, 
laying of submarine foundations, &c. There is no doubt 
that, owing to the many successful trials of the Argonaut 
during the past year, it may be assumed that submarine 
navigation has now passed beyond the experimental stage, 
and that the next few years will see many of these amphibious 
craft at work. 

As for the French submarine boats which are designed to 
annihilate hostile navies in general, and the British navy in 

rticular, wedoubt whether these need Ъз seriously considered. 

he submarine torpedo boat which is just as handy under 
water as a floating craft, still exists only in the imaginative 
writings of Jales Verne. Some means have yet to be devised 
which will dispense with tbe necessity of their frequently 
disclosing their presence at the surface in order to get 
their bearings; whilst the range of power, increase of 
speed, escape from detection by the unerring microphone, 
or by a swarm of small craft on the lookout, remains to 
be dealt with. The French craft can only cover a distance 
of 50 miles before it is necessary to return to the station 
for charging the storage batteries, and their speed below 
water is not more than six miles an hour. A fleet in motion 
would be inaccessib'e, and a steam launch colliding with the 
submarice boat, or a charge of gun-cotton burst underneath 
the water, even within a wide area of the craft, would send 
her to the bottom. Meanwhile, the French boats have not 
as yet been as successful as the Spanish one, of whicb, not so 
long ago, much was written. With this boat the Spaniards 
actually torpedoed a ‘hulk, but the submarine boat itself has 
ever since been “ on the stocks.” 


THE A B С ARC LAMP. 


- Tae А B С arc lamp for direct or alternating current is 
claimed to be the cheapest and most reliable arc lamp in the 
market, and the simp est in construction ever introduced. 
It can be used for series or parallel lighting, and is absolutely 
self-adjusting. — 

It cannot well get out of order, as there is no clockwork, 
brake arrangement, or mechanical device brought into 
action. | 

In combination with the A B О mantle the duration of 
the burning of the carbons is, for equal length of the body 


of the lamp and of the carbons, said to be equal to twice 
that of any other lamp. 

The lamp can b» adapted for long runs (100 and 150 
hours) withont having to enclose the arc. 

The principal advantages claimed for the lamp are as 
follows :—Cheapness and simplicity of construction; adapt- 
ability to all circumstances and uses; total absence of 
mechanism; instantaneous striking of the arc; absolute 
steadiness of the light; impossibility of extinction ; great 
efficiency of candle-power per unit of current; saving in 
carbon (45 per cent.); increase of light (20 to 30 per cent.) ; 
long burning, and consequent saving of labour. 

The A B C incandescent mantle or block is composed of a 
patented chemical material. It surrounds the burning arc 
of the lamp, and may be enclosed in a &mall opal glass globe. 
The mantle increases the lighting power of the arc by 30 
per cent., that is to say, it saves about one-third in current, 
and increases the life of the carbons by 50 per cent. The 
globe is fixed by a bayonet catch to the A B O mantle 
holder, which forms part of the A B C arc Jamp. 

The mantle сар, by means of an appropriate holder, be 
applied to any other system of arc lamps. The cost of the 
mantle, with its holder and globe, is very trifling, and can 
readily be sold for from 4s. to 5s, 
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The mantle is rendered incandescent by the burning are, 
gives а very powerful increase of luminosity, diffuses the 
light regularly, and attenuates the sha?ows considerab'y, 
whilst securing absolute steadiness. 

The chemical composition of the mantle is calculated to 
give a much more cheerful and a much warmer light than 
that of the naked arc, and combines the power of the arc 
with the softness of the incandescent lamps. 

The mantle is said to be unalterable, and to resist the 
highest temperatures. | 
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The frame of the A B C shunt lamp is composed of two 
brass tubes, the extremities of which are vided with 
flanges of the same metal, and these are fixed to two cross 
pieces. Each of these tubes is surrounded by a coil or 


solenoid. Each of the solenoids is encased in a wrought- 


iron shield, which itself is closed at each end by an iron 
washer, (See diagram.) 

The upper croes piece or plate is provided with two 
grooved pulleys, the outer edges of which are notched. Two 
small hangers or pawls engage into these notches, their play 
in a vertical direction being rendered adjustable by two set 
screws immediately above the pawls. 

The pulleys and pawls are so arranged as to allow the 
former to rotate freely in one direction, but only to the 


extent determined by the position of the adjusting screws in 
the opposite direction. 

Two flexible chains or metal cords, as the case may be, 
ran in the grooved pulleys. The upper carbon holder, which 
is electrically insulated from the frame and connected by 
means of a flexible lead to the inlet terminal of the lamp, is 
made fast to one end of these chains, whilst their other ends, 
attached to two wrought-iron tubes or cores, freely work up 
and m inside the brass tubes on which the solenoids are 
wound. 

The lower ends of these iron cores are fixed into а 
wrought-iron oross-piece, on which the lower carbon holder 
is fixed, and the latter is electrically connected with the frame 
of кай lamp, by means of а fiexible lead, to the outgoing 
termi 


The respective weights of the upper carbon holder, with 
ita chains, and of the lower carbon holder, with its iron 
cores, and iron cross-piece, or yoke, are so calculated that the 
latter are heavier than the former, and the length of the 
chains and cores respectively are so adjusted as to allow the 
upper extremity of the cores to slightly engage in the 


| Betore. After. 
Nos. Polarity.  . | СЕ 

Length in Weight in Length in Weight in 
mm. | grammes. mm. grammes. 

1 Positive 163 350 50 9:5 

Negativ. 146 145 34 30 

2 Positive 156 33 5 17 9:4 

147 3:6 


Duration of test, 9 hours 10 minutes. 


solenoids, when the upper carbon holder is at its highest, the 
lower holder then being at ita lowest. 

As will be readily understood from this description, the 
mechanical arrangement of the lamp is simplicity iteelf. 


Positive carbons 15 mm. in diameter. 


= = — - Б — а 2 — а е 


The lower carbon holder acts as motive power, and tends to 

always keep the carbons apart from each other, whilst the 

wis, the position of which is adjustable, prevents this 
rom taking place, except to the desired extent. 

The above-mentioped external shield is one of the great 
features of the lamp, and is absolutely essential to the regular 
working of the same. Ita object is to enclose the lines of 
magnetio forces, and to equalise the same, and consequently 
to insure the homogeneity of the attraction from the very - 
moment when the iron cores enter the eaid solenoids, and 
throughout the burning of the lamp. 

The second, and not less important device, is the wrought- 
iron cross-piece or yoke at the lower extremity of the iron 
cores, which forms with the latter a horae-sboe magnet, the 
tffeot of which is to form poles of opposite denomination at 
the upper end of the cores, and in this way (the coils of the 
solenoids being wound accordingly) the maximum power of 
attraction of each solenoid in respect of the core working 
therein is obtained and rendered constant, whatever may be 
the respective poeitions of the same. 

It is owing to this combination of means that the A B C 
lamp works with regularity, forming, as it does, an electro- 
magnetic balance. | 

Let us suppose that the carbons are apart, this being 
always the case before the current has been turned on, as a 
1esult of the excess of weight of the lower over the upper 
carbon holder. 

When the current is turned on, it will, passing entirely 
through the solenoids, since the carbons are not in 
contact, strongly attract the iron corer, causing the lower 
carbon to rise, and will allow the upper carbon to fall, thus 
making them to come into contact. 

Immediately on the carbons coming into contact, the 
magnetization of the solenoids, which are shunt wound, is 
reduced considerably, and the lower carbon holder, acting by 
ita excess of weight, pulls the carbons asunder, the aro thus 
striking. This recoil of the carbons, and consequently the 
length of the arc, is regulated and determined once and for all 
oy the position of the pawls in respect of the notched 
pulleys. |! 

From that moment onward, and throughout the burning 
of the lamp, the pawls cease to act, and would only come into 
play in the event of an accidental breaking or chipping ог 
one of the carbons. The direct magnetic attraction of the 
solenoids on the cores creates and maintains a perfect. 
equilibrium, and counteracts the excess of weight of the 
lower over the upper carbon holder. 

So effective is this arrangement that the distanoe between 
the extremities of the carbons is maintained absolutely 
constant, and tne arc consequently perfectly steady through- 
out the life of the carbons with a variation of potential of. 
only 2 volts at the terminals of the lamp. 

he regulating of the lamp is extremely simple, and is 
effected by weighting tbe lower carbon, more or less, accord- 
ing to the voltage of the electric circuit. 

Mr. G. A. Grindle, general manager of the Chloride Eleo- 
trical Storage Syndicate, reports as follows :— 

On receipt the lamps were unpacked, hung up, carboned, and put 
on a роса 100-volt circuit in common with other lamps, motors, 
&c. e lamps burned right away without any bitch or requiring 
any adjustment, until the carbons were pe eg y burnt out. | 

The lampe, therefore, being in good working order, а careful test 
was next made, the result of same taken from careful readings 
recorded every five minutes is as follows :— 


Consumed. | Details of current. 
I I ! М | 
mm, | grammes, | Amperes. volts. | Watts. 
Res — — 
113 | 25:5 5°48 98:2 209 
112 11:5 
109 241 5°48 38 2 209 


Negative carbons 10 mm. in diameter. 


The burning of the lamps left nothing to be desired, being remark- 
ably steady, and the of arc uniformly maintained. 

I subsequently received from you four lampe of the same make, tw c 
of which were fitted with mantles to protect the carbons and decrease 
the amount consumed, 
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were made of these; first the two lamps without mantles 
were run in series off the 100-volt circuit, and the two with mantles 
in series; the results of these tests are given below, Nos. 1 and 2 
being the lamps fitted with mantles, and Nos. 3 and 4 without 
mantles,- In the second = ерт ,and one lamp without, 


ves the results of lampe 
fitted with mantles, Nos. 6 and 8 those without. 


Steadiness of running.—Four tests were made for ‘steadiness of 
running, vis. :— 


Aand B in series on a 100-volt circuit with resistance. 


» ) 99 » »9 
3 » , choking coil. 
alone on a 100-volt circuit with resistance. 


| Before. After. 
Nos. | Polarity 
Length in Weight in Length in ot 
mm. grammes. mm. й 


1 Positive 170 36498. 112 | 94950 
Negative 65 23279 122 27:030 
ig Positive 170 | 33 876 111 25 200 
| Negative 155 22 043 106 14 660 
3 Positive 170 38:928 65 14:180 
| Negative 157 22 748 85 12 105 
4 Positive 170 393707 64 13 600 
Negative 157 23 076 90 12 c50 
5 Positive 168 37437 103 24:000 
Negative 163 23397 115 16:290 
e Positivo 169 38 667 55 11750 
Negative 146 20:857 72 9 900 
7 Positive 166 39 917 115 27 100 
Negative 150 77 447 109 19:800 
8 Positive 170 40:897 53 12:48 
| Negative 148 | 25 727 83 13:96 


Consumed. Details of current. 
Ошанов 

Metres. Grammes. CENE eren | Wette. 

W 
88 13 578 am: 4 
TIE % „ „ „„ э 
108 | nu | 78 591 37-5 223 
72 10 643 | 
ps 10485 78 594 37-5 922 
Е СЕЧЕ 
74 10957 
A 13817 | в | 617 381 335 
a 11860 во 617 381 235 


From these teste it will be seen ttat & very marked saving in 
carbon cocurs in all the cases in which the g mantles are 
employed (the positive carbons in all cases being of the same 
diameter, as also the negative) i 
+ Taking tests Nos. 5, 6, 7 and 8, in which the current passed alike 
in quantity through both lamps, and in which the mean watts are 
practically identical, the saving in weight of carbon consumed, it 
will be seen is slightly over 46 per cent. 

The employment of the mantle in no way affects the action or 
working of the lamp, and the incandescence of the under surface 
undoubtedly adds considerably to the amount of light obtained in a 
downward direction. | 

The burning of the lamps was extremely satisfactory, tho steadiness 
of the arc being very marked. 

In general I consider the lamp fally up to the claims made for it— 
light, strong, simple, free from clockwork or dlutobes ‹ any descrip- 
tion, and а lamp in which jamming of the сять: ов is prsctically im- 

ible. The absence of delicate or working parts promises a 
ing lamp, with little or no cost for repairs. 

Tbe mantle is undoubtedly а valuable invention for reducing the 
consumption of carbon. 


The Electrical Standardieing, Training, and Testing 
Institution, Faraday House, has aho given a report upon 
tight arc lamps, which we reproduce :— 

We have tested the eight arc lamps, and beg to report as 


follows :— 
We bave marked the lamps as under— 


a р Large size, direct current. 
pf Small вів, „ ji 
в Large size, „ " 
F | 
G р Large siz^, alternating current. 
H 
TABLE I. 
Total time 6 5 hours— Maximum. | Minimum. Mean. 
Potential difference cf supply | 1057 108:8 | 104'4 volta. 
"n „ on lamp A 99 29 355 „ 
"n » » B 39 92 95 4 n 
` Ourrent ЕРИ i 94 41 5 8 amps. 
Total time 3 6 hours— | | 
Potential difference of supply | 1051 103 8 104:5 volte. 
n и on lamp O 39 82 387 „ 
» se » D 98 39 34 7 56 
Ourrent „ cx 44 26 3'1 ampe. 
Total time 6 4 hours 
Potential difference of supply | 1°66 109:8 105 0 volts. 
i „  OonlmpE 41 31 966 „ 
Current е 105 82 9:2 amps. 
Total time 4 hours— 
Potential diff:rence of sopplv | 1030 99:5 101°0 volts. 
" „ on lamp F 27 5 18 223 , 
»" n » а 33 19 26 4 » 
и ” ” H 26 21 281 »" 
Current 157 94 130 amps. 


The lamps in all cases burned steadily. 


The resistance and the choking coil were used as received, and 
us. 


by 

Lamps A, D, E, F and Н, were farnished with a special reflecting 
block ОЛАЙ», while В, О and G, were without it. 

The total number of hours run in each case is givon in the table 


At frequen t intervals of time, readings were taken of EM 
of the supply and on each lamp, the current being observed at 
no мае F'rom these observations were deduced the results given 

Ia all cases the readings during the fint 10 minutes after switching 
on have been omitted. 


Striking of Arc.—In all the lamps the striking of the arc was per- 
formed quickly and well. 

Consumption of Carbons.—The diameters of the cirbons were 
approximately as follows :— 


A and B C and D F, G and H 
Upper 16 10 11 mms. 
Lower 11 8 14 „ 


Ia oon junction with the running tests, observations were also made 
on the rate of barning of the carbons, the results cf which are shown 
in Tables II. and III. | 


Tapta II.— Direct Cur nent. 


—— A B C D 
Positive cabon | 08 11 16 os cms. per hour 
Negative „ = 08 , 10 13 10 „ á 

none mantle 


Condition | mantle none 


e. — — — — ——— 


— F | G | H 
Upper carbon . 12 24 1:9 cms. per hour, 
Lower „ 19 17 13 , m 
Oondition ... ..| mantle none mantle. 


It will be seen from these numbers the addition of the reflacting 
block effecte a considerable saving in the wear of the carb ns. 
Illuminating Power.—To find what eff-cts the reflecting block had 
п the light of the lamp, the candle-power was measured in a 
on of 45° b3low the horisontal, both with and without the 
mantle in the same (or a similer) lamp. 
Table IV. gives the results. 


TABLE IV. 
Lamp. Btate. | Атпрегев. | Volta. | C.P. (at 45°.) 
3 | | 
А No mantle | 7 323 860 
B ' Mantle | 71 | 30 7 | 930 
C No mantle 4'0 320 | 275 
D Mantle 40 320 300 
H No mantle 136 280 750 
н Man 845 
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From these measurements it is evident that the use of the mantle Length of negative carbon at beginning 130 millims.: 

gives a considerable increase in the illuminating power in a direction " " after 5] hours 88 „ 

at 45° below the horizontal. Diameter of negative carbon sve ЛАТ а 
Construotion.— The mechanical oonstruction of the lamp is well Consumption of negative carbon .. 5,400 cubic millims. 


designed and simple, the moving parts being 
are of the opinion that the lamp could be manufactured cheaply. 


The following Гара report on the wear of carbons 
from the Elect 

Institution may also be of interest to those of our readers who 
are interested in arc lamp improvements :— 


Та accordance with your instructions, we have made a supple- 
ns, 


mentary test for tho purpose of ascertaining the wear of the car 
and beg to report as follows :— 

The lamps were connected in series on a 100 volt circuit with the 
resistance cgi Ad The carbons in the two lamps were exactly 
similar. The lamp marked A was provided with a reflecting block, 
or mantle, whilst B was without this. Ia the table below are 
shown the s LAE tee diameters cf the carbons, the hours run, the 


mean current, and the wear of the carbons in each lamp. 
= à | в 
| 

===. | === 
Condition with mantle | no mantle 
Carbon ... positive | negative | positive | negative. 
Dismeter 149 121 | 149 , 121 mms. 
Oonsumption 0:55 0 576 | 0:826 | 0°75 cms. per hr. 
Honrs run 40 | 40 40 | i 
Mean current 656 аюрв | ... | 5 6 amps. si 

` | | | | 


Prof. Monnier, of the Ecole Centrale, Paris, has also 
reported on the lamp as under :— | 


ел Ро ашр an атс lamp intended ќо be fed by а current of 
constant poten 


The regulating apparatus is composed of two solenoids outwardly: 


provided with а soft iron casing, and within these solenoids two 
wrought-iron cores connected by а soft iron cross bar, on which 


the lower carbon holder is fized, are allowed to move freely up and 


down. 

At the upper end of each of the oores is fixed & flaxible chain, 
which passes over a pulley, itself fixed on to the body of the lamp, 
and its other extremity is attached to a cross bar guided by two 
vertical brass rods, and on which is fixed the upper carbon holder. 

Since, owing to this disposition, the two carbon holders are made 
dependent on each other, and since the lower one is heavier, the two 
carbons чек Apan M long as the electric current is not turned 
on. As soon as the electric current is closed, the cores inside the 
solenoids are attracted, and the carbons come into contact; the magnetic 
current thereby b2comes reduced, and owing to the excess of the 
weight of the lower carbon holder, the two carbons are pulled apart 
and the arc strikes. 


The extent of the recoil movement of the carbon holders is limited 


by the action of the pawl and of the rachet wheel. 
The length is determined by the tion of the pawl, and same 


and of the fixity or steadiness of the arc. 
The tests with this lamp have confirmed in every respect the 
advantage of the tions claimed by the inventor. 


The working of the lamp is absolutely satisfactory, the ny terre 
takes place under variations of tension, from 4 to 1 volt, so that the 
light is regular and steady. 

Incandescent Mantle.—The inventor has added to his lamp the 
incandescent mantle, of special composition, called the "A B O 

The mantle which surrounds the lower end of the upper carbon 
considerably inoreases the light-emitting surface, and very greatly 
improves the colour of same; the use of this mantle also offers the 
advantage of increasing the life or duration of the positive carbon by 
approximately 50 per cent. 

Tne A В О lamp is eminently suitable for small lamps from 
2 amperes upwards, and can be made use of in, as well as out of 
doors. Its low price and the remarkable simplicity of its d 
mecbanism, renders it available for all industrial and domestic 
purposes. 


Finally, we append the report of Dr. Stern, engineer to 
the Union Elecktricitäts Gesellschaft, Berlin:— 


А continuous current arc lamp with an incandescent mantle and 


one without such incandescent mantle were put in series with А 
resistance on а 110-volt circuit. 


Lamp with Incandescent Mantle— 
Length of positive carbon at beginning 123 millims. 
» ID after 53 hours 80 »"n 
Diameter of positive carben. 1 й 
Consumption of positive carbon .. 8,640 cublo millims. 


few in number. We- 


Standardising, Testing, and Training. 


Lamp without Incandescent Mantle 


Length of positive carbon at beginning 110 millims. 
LT] [1] after 53 hours 35 Т 
Diameter of positive carbon  ... И Г 
Consumption of positive carbon .. 16,070 cubic millims. 
Length of negative carbon at beginning 115 millims 
А - after 54 hours 43 5 
Diameter òf negative carbon... — .. 101 
Consumption of negative carbon ses 
Total consumption of the Jamp with 
incandescent mantle ... "er 
Total consumption of the lamp, without 
incandescent mantle ... ae yis 
Saving, due to the use of the incandes- 
cent mantle ^ ... iis e 48 4 per cent. 


As shown by the above data, this saving is effected almost entirely 
on the positive carbon, whereas the consumption of the negative 
carbon is practically the same in both lamps. seedy) 

The lamps were contuming 5 amperes, the regulating of the two 
series was not absolutely perfect, but eventually, on each of them 
being provided with a mantle, the regulating was quite satisfactory. 

The carbons wear fiat when incandescent mantles are uted. No 
photometric tests were made. | | 

Three alternating current arc lamps were put in series, consuming 
18 amperes and 110 volts (30 volts per lamp), a choking coil baving 
been inserted for below а periodicity of 50. Under periodicity of 42, 
the lights became unsteady. The lamps were alight and under teat 
for 10 hours, and did not heat appreciably, whilst the light was 
steady and regular throughout. 


5.760 cm. 
2,675 cm. 
3,980 cm. 


Several other reports have been made of quite as 
favourable a character, but from the foregoing it will be 
gathered that an improvement of some value has been 
devised in open arc lamps. Although there are probably. 
many types which will burn as steadily, and perbaps 
with a smaller variation than 2 vclts, yet the increase 
of light where wanted, and the much slower consumption 
of the App carbon, oonstitute desiderata which must 
be of service in arc lighting in several respecta, 
and the construction of the lamp is, as its name in- 
dicates, as simple as A B C. We shall watch the further 
developments of this lamp with much interest, and with the 
hope that во good а thing, if exploited. in this country, will 
not be overloaded with an absurdly inflated capital out of 
all proportion to its market value. | 

The lamps can, we understand, be seen in operation at the 
offices of Mr. F. Fanta, 97, Queen Victoria Street, E.C., to 
whom we are indebted for the above particulars. That 
illustrated represents a 24-houre' arc lamp, working with 
5 to 15 amperes, but & smaller one is made of a total length 
of 12 inches, taking a carrent of 3 to 5 amperes and running 
for eight hours. This is said to be quite a new departure, 
and will eventually be still more reduced in size. 


CORRESPONDENCE. 


Central Station Voltmeters. 


In your description of the Folkestone central station in 
November last, yon gave a brief description of a novel form 
of voltmeter. I think many of your readers would like a 
few further particulars. · | | 

Is the instrument wound with two equal and opposite coils ; 
one connected to the bus bars, the other to the dynamo 
terminals ? ; | 

Or are there two instruments connected respectively to 
the two positives and two ives? -— 

Why, in the case above quoted, are three voltmeters fixed ? 

Answers to the above will oblige.  - 


7 
4 


C. B. Nixon. 


Cowper-Coles's Electrolytic Cyclic Process. 


I have read the letter appearing in the ** Correspondence ” 
columns of your issue dated February 8rd, signed “D. 
Tommasi.” ‘The statements and arguments aproar to be the 
game as those madein a former letter by Dr. Tommasi, which 
I have already answered. My opinion is that & revolving 
cathode per se is not patentable, and even if it is, I used a 
revolving cathode similar to that described by Dr. Tommasi 
long before he took out his patents. If Dr. Tommasi will be 
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во good ав to clearly state what his process is (of oourse, I 
. do not wish him to divulge the secret compound which he 
adds to his electrolyte), I shall then bs very pleased to point 
out to him the difference between the two processes. 

As far as I can learn, Dr. Tommasi's process consiste of the 
secret compound which he adds to the electrolyte, and the 
use of a revolving discoidal cathode. 


Sherard Cowper-Coles. 


А Last Word on Cyclic Electrolysis of Ores, &c. 


I have no questions to ask Mr. Cowper-Coles, who has 
not refuted my criticisms, and therefore has recognised the 
soundness of my remarks on his cyclic electrolytic treatment 
of ores, and on the necessity of writing original articles. 


E. Andreoli. 


Heating Lamps. 


I cee from a notice that appeared in your last week’s issue 
that I must congratulate Mr. Dowsing on having at length 
realised the fact that an ordinary incandescent lamp 
preferably run to look more or lees like a red hot hair pin is 
the best and by far the cheapest electric heat radiator. It 
has taken him a long while to reach this conclusion, for if 
you will refer to my patent specification 2,161, of 1893, your 
own Journal for June, 1893, or to my remarks at the 
discussion on Mr. Crompton’s lecture on cooking at the 
Society of Arta, on April 26tb, 1895, when Mr. Dowsing was 
much in evidence, you will see that I have not failed to urge 
the matter on his attention. He has aleo had the advantage 
of experimenting with the “heating” lamps I was the first 
to introduce about five years ago, and of which he has bought 
specimens from me in the interval. These differ from bis 
in the shape of the bulb, but they take the same number of 
watts, and I have used the same arguments about them to 
him and others, though my reasoning does not appear to have 
been во convincing as I hoped, if he still thinks a silicium 
heater will compare with a carbon filament one, especially in 

rice. However, the important point is: Why do the public 

like to pay for embedding а resistance wire in enamel во that 
it cannot be repaired, or its resistance varied to suit 
circumstances, when ordinary incandescent lampe, run at a 
low efficiency in order to make them durable, give out the 
game heat for the eame current consumption? 


Leslie Miller. 


Ф. 


Dublin Eleetrical Contractors. 


Kindly allow me to correct an inaccuracy in а statement 
made in your issue of the 20th ult. with regard to the 
Dublin electrical contractors. 

Though they have banded themselves together for the pro- 
tection of their intereste, this step was not dictated by their 
being “exceedingly wroth because contracts amounting to 
£6,000 had to be given to English firms.” On the contrary, 
the Town Clerk has written to the Association informing 
them that the work referred to will be entrusted to the Dublin 
electrical contractors, who are quite satisfied with this 
arrangement. 

J. W. Boucher, 
Hon, Sec., Association of Master Electrical 
Contractors of Dublin. 


Rotating Cathodes. 


In the numbers of the ELECTRICAL Review, dated 
January 6th and January 18th, I find a note from Mr. 
Gibbings, and one signed F,“ in which the writers assert 
that there exist prior claims to the invention of my system 
of rotating cathode. But the argumenta brought forward 
by these gentlemen are too vague and indefinite for me to 
be able to answer them ; I therefore request the authors 
of these notes to be kind enough to furnish me with exact 
references to the documents containing these so-called prior 
claime, so that I can refer to them with a view to answer- 
ing their statements. 


It seems to me very doubtful that these statements hav? 
any foundation, for, to my knowledge, no treatise on electro" 
chemistry, or even on general electricity, has ever mentioned 
any apparatus similar to mine; moreover, I may remark 
that I was awarded for my system of electrolysis with a 
rotating cathode, a silver medal at the Exhibition of Ant- 
werp in 1894. 

Kindly publish this letter in the next number of the 
ELECTRICAL REVIEW. 

D. Tommasi, 


P.S.—In the last article, by an error of translation, it 
was stated that, “the precipitated metal was subjected to. 
the oxidising action of the bath,” whereas it should have 
read, on the contrary, that “the precipitated metal was 
abstracted (withdrawn) from the oxidising action of the 
bath.” 


THE NERNST INCANDESCENT LAMP. 


Tux electric, or, perhaps, we should call it electrolytic lamp, 
described and exhibited by Mr. Swinburne on Wednesday 
last at the Society, promises to create a revolution in electric 
lighting. Since about half the capital of electric lighting 
companies is invested in the distributing network of oon- 
ductors, it is self-evident that any lamp which can be worked 
with voltages higher than those possible with the present 
glow lamp must bring about a great economy in electric 
supply and consequent reduction of cost to the consumer. 
The 200-volt carbon lamp appears to b» the high water mark 
attainable in nt practice, and all the practical men who 
took part in the discussion agreed with Mr. Swinburne that 
this 200-volt lamp was fragile and short lived, and ocon- 
5 very uneconomical for the consumer. Nernst 
lamps have been worked at 200 and 400 volts, and 
Mr. Swinburne predicta that 1,000 volts are quite practicable. 
The Nernst lamp coneists essentially of a thin rod of a 
highly refractory oxide, through which an electric current is 
sent when its resistance has been sufficiently reduced by the 
application of external heat. The oxides originally used in 
the Nernst lamp were cxides of magnesium or calcium, as 
our readers will have learnt from the short notices which 
have appeared in the ELECTRICAL Review for September 
30th and December 30th, 1898; but now the inventor 
appears to prefer the rare oxides used in the Welsbach 
mantle, such as thoria, zirconia, yttria, &o. The lamps 
shown at the Society of Arte gave a light of dazzling 
brilliancy, approaching more nearly to that of the “ Lam 
Soleil " than to the present glow lamp. Mr. Swinburne, in 
fact, anticipates that the new lamp will compete rather with 
the arc lamp for street and large open в lighting, than 
with the carbon filament lamp for house lighting. But that 
this should continue to be the case we have yet to see. 

Not only does the high voltage of the Nernst lamp make 
it a formidable rival of the cal bon filament lamp, but its 
candle-power per watt is from twice to three times that of 
the incandescent lamp. The present glow lamp, if it is 
to last a reasonable time, requires at least 4 watts 
candle-power ; the Nernst lamp requires only 14 watta, but 
we have yet to learn its lifetime in practice. 

Mr. Siemens attempted, and judiciously, to throw cold water 
on the general enthusiasm displayed in the discussion by point- 
ing out that we had yet to learn whether the cost of the Nernst 
lamp was less than that of the present lamp. The lamp looks 
simple and cheap ; no vacuum bulb being required. But there 
is one retrograde peculiarity about the lamp ; it requires to be 
lighted like gas, by a match or a spirit lamp, or in the 
larger lamps by а platinum resistance which is cut out of 
circuit after the lamp has lighted up. This is, of course, a 
considerable objection, which, however, may yet be overcome 
by the ingenuity of the inventor. 

The Nernst lamp has evidently passed successfully through 
its experimental infancy, it is in ita teene, and gives every 
promise of a vigorous adolescence ; but the last stage is not 
yet reached, and we do not wish by any means to convey 
the impression that the doom of the glow lamp is sealed. 
To find that out we must await further developments. 
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LEGAL. 


ErL.xOr ICL Construction Company v. Dick & Oo. 


Iw the Obancery Division of the High Court of Justice on Friday 
(February 3rd) before Mr. Justice Romer, Mr. Мосттон, Q. O., said 
that in this matter he had to move for an interim injunction, but the 
defendants had put in an affidavit which showed there wasa question 
to be tried. Under these eircumstances he suggested that the motion 
should stand until the trial, with the usual undertaking on the 
part of the defendants to keep an account. He found that they could 
not deliver pleadings because the master had adjourned thesummons 
for directions, and until after the hearing of this they could not go 
on. It seemed to him ridiculous in А patent action where there were 
particulars of breaches not to be able to deliver pleadings. 

Mr. Justice Комвв said that might be so, but it was not before 
him. 
Mr. MovLrox: Will rs give us leave to set it down. 

Mr. Justice Вомив: No, I cannot do that; it must come before me 
in chambers. 


Mr. NEVILLE, Q.O., for the defendante, said he should object to its 


being set down. This was one of several actions brought in con- 
nection with the same patent. There was one against Thomson- 
Houston which was now pending, and so far as they could judge 
what the plaintiffs were trying to do was to try one of these sub- 
sidiary actions. 

Mr. Justice Romur: If you object I cannot order it to be set 
down, and it must come on in the usual course. 


Warre v. Нклрглир'в Patent ELTOTRIC Storacs BATTERY Co. 


Om Wednesday plaintiff appealed from a decision of the Divisional 
Court on the question of costs in an action heard at the Westminster 
County Court. Plaintiff considered that the costs should have been 
taxed under Scale О instead of under Scale A, he having recovered 


over £50. 
The Oourt on Wednesday allowed the appeal. 


BUSINESS NOTICES, &c. 


Agency Notice.—The Crystal Electric Lamp and Rote 


and Bird, Limited, have appointed Messrs. Moores, Farrell & Co., of 
26, Victoria Street, Manchester, their sole agents for Lancashire, 
Cheshire, North Wales, and the Iele of Man. 


Annual Dinner.—The employés in Messrs. J. Stone and 
Co.'s electrical department held their annusl dinner at the White 
Swan, Deptford, on 28th ult., about 40 sitting down. 


Bankruptcy Proceedings.—The Official Receiver (Mr. 


R. T. Tatham) continued the public examination of Mr. Thomas 
King, electrical engineer, who has lately traded at St. Peter Street, 
Maidetone. The examination took place before Mr. Registrar Warner. 
The examination was of a prolonged character, the whole of the 
debtor’s transactions being very complicated. Debtor had been 
ordered to prepare certain ески accounts, both as to his 

as wellas profit and loss account, but this he had not done to the 
satisfaction of either tbe Registrar or the trustee, and consequently 
the examination was forther adjourned for the presentation of 
amended accounts, and further details as to various figures he had 
set down. Debtor wished to allege that although he knew that his 
business at Brighton was not paying—in fact he admitted that he 
was insolvent so far as this business was concerned—yet he would 
not sdmit that he was aware of his insolvency in regard to the 
Maidstone business; in fact he said that was solvent. The case was 
farther adjourned until Wednesday last, the debtor being ordered to 
prepare and file more detailed iculars as to his figures, and an 
amended trading and profit and account. 

An adjourned meeting was held last Friday of the creditors of 
Jobn Evelyn Liardet, engineer, 16, Hyde Park Gate, Kensington, 
before Mr. H. Brougham, official receiver, at the London Bankruptcy 

sisters and h lic apparatu urposes 
accum i ydraulic a s for irrigation , and he 
values his assets at sufficient 75 pay cff all his liabilities (returned at 
£11,157) and leave a surplus of £13,352. He attributes bis failure 
to inability to realise his patents to advantage. A scheme of arrange- 
ment was lodged, but it was deemed to require some amendment, and 
the chairman further adjourned the meeting for five weeks. 


p Dissolutions of Partnerships —Messrs. E. W. Roe and 
rown 
the City Buildings - tic Dig ба Engineering Company, 


continue business as heretof 


Messrs. J. T. Gent, A. W. Staveley, I. H. Parsons, and T. Hurley ` 
bap & Hurley, electrical engineers, 44, Belvoir Street, Leicester) : 
ve dissolved partnership as from June 30th, 1897. Debts, &c., will 
by T. Hurley, who will continue the business under 


тр 
0 partnership with his son T. S. Hurley. 

Messrs. N. H. Edmondson and F. Barrett (Bdmondson & Barrett, 
electrical engineers and contractors, Edward pers ишко) have 
dissolved partnership. Mr. Edmondson will to debts. 


at present interested in water motors, electrical 


ottingham) have dissolved 
partnership. Debts, &c., will be attended to by Mr. Brown, who will 
ore. | 


Liquidation Notice. — The Single Wire Multiple 
Telephone Signal Company, Limited, is to wind up voluntarily, Mr. 
1 5 of Winchester House, E. O., being appointed 

qu r. 


Belliss Engines.—Since the Belliss patent self-lubricatiog 
engine was introduced in 1890, about 1,000 sets have been constructed 
varying from 10 to 1,000 H.P., and these haye bəen chiefiy supplied 
to electric light and power stations. Frequent extensions to M :ssra. 
Belliss's works have had to be made, and at the present moment а 
farther large extension is in hand. Tue firm have jast issued an in- 
stallation sheet, noting the various supply stations in the kingdom in 
which their engines are running, and giving photographs of plant in 
& few cases, including an interior view of the Waterloo and City 
Electric Railway Station. 


Brown, Boveri & Co.—A company has just been formed 
iu Stockholm with & capital of 100,000 kroner, to be known as the 
Eletriska Actiebolag Holmia, to act as the Swedish agents for Mesirs. 
Brown & Boveri, of Baden. 


Calendar.—The Peckham Truck Company, of New 
York, &c., who are represented in this c:untry by Messrs. R. W. 
Blackwell & Oo., send us one of their large wall calendars for the 
current year. It is made up of monthly sheets, upon which are 
illustrations of the company's manufactures. 


Catalogue.— Mr. T. M. F. Tamblyn-Watta, of Settle, 
Yorks, has issued an illustrated catalogue of physical apparatus, 
including drawing, surveying, and engineering instruments, balances 
and weights; also apparatus for the study of mechanics. Ia many 
cases the instruments are illustrated and prices given. The list is 
well arranged. 


The Charge of Alleged Perjury.— Before the Recorder 
at the Central Criminal Court on Monday, in the case of John Lim- 
brey Higgs, on bail, who was charged with giving false evidence upon 
oath authorised under the Companies Acts, 1862 and 189), Mr. G. A. 
Scott (who, with Mr. Horace 5 on the part of the 
prosecution) said the case had been ce adjourned on the ground 
of the illness of a material witness. Since the last adjournment 
(according to the Times report) the witness had died. The witness's 
depositions were not taken formally at the police court because the 
witness fell ill before he signed them. On these facts the prosecution 
did not propose to proceed with the charge, they being of opinion 
that the proper course for them to take was to withdraw with the 
leave of the Oourt. He therefore asked that the nisances of 
the witnesses should be discharged and that the bill should not go 
before the grand jury. Mr. Bartley Dennis (who, with Mr. Charles 
Matthews, appeared for the defence, said that the person who was 
dead was a moet material witness, not only for the ике, but 
also for the defence. It was unfortunate for Mr. Higgs that the 
witness had died, because the true facts of the case could never be 
disclosed owing to his death. The R:corder said he thought the 
application was a reasonable one, and he granted it. He accordingly 
directed that the recognisances of the witnesses should be discharged 
and that the bill should not go before the grand jury. Mr. Bartley 
Dennis said that if the case had been thoroughly investigated there 
was no doubt that there would have been a complete answer to the 
charge. The Recorder (to Mr. Bartley Dennis): Yes. You are 
entitled to say that. 


Commutator Bars.—Mesars. T. Bolton & Sons send out 
a small list dated January, 1899, of additions to stock sections of 
commutator bars. 


To Creditors.—Creditors of the Electrical Coal Cutting 
Oontract Corporation must send рашат of debts or claims, &, 
to Mr. W. T. Goolden, 2, Bt. Nicholas Buildings, Newcastle-on-Tyne, 
liquidator, by March 24th. 


. Ediswan Ratchet Switch.—The Edison & Swan Compan 
are making a new form of high voltage ratchet tumbler switc 
(patent) desi for use as a two-way or change-over switch. A 
ratchet w is fitted between the copper spring closers, and a 
ratchet actuated by the lever handle is geared to it, во that a quick 
make and break motion is given to the copper closers. The quick 
make and break motion is accelerated by a strong spring arranged to 
hold the closers either in the on" or off position. For corridor 
lighting or use in bedrooms, where it is convenient to have two 
switches fixed controlling the same lamp, this class of switch is 
specially recommended. 


Electric Clock.—A new electric turret clock has just 
been erected at the Northern Counties Railway Station, Belfast. 


Electrical Progress in Italy.—La Associazione fra 
Escrienti Imprese Elettriche in Italia is the title of a new society 
which has just been formed in Florence by Signor F. Fieseler, 
Director of the Società Toscana per Imprese Elettriche of that city. 
The new society is an asscciation of proprietors of central stations 
generating and distributing electrical energy. 


E P.8. Batteries.—The E.P.S. Company announce an 
increase of 10 per cent.in all prioes mentioned in their catalogue. 
The increase has been necessitated by the considerable advances in 
the prices of raw materials, especially lead, during the past few 
months. 


The Large Power Schemes.—A conference of Urban 
District Councils in Lancashire is to be held in Manchester on 
14th inst. to consider the advisability of opposing the Lancashire 
Electric Power Bill. 

The Association of Municipal Oorporations has sent in its objec- 
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tions to the Electric Power Bills, but it is not anticipated that the 
measures will come before the Examiner for a fortnight at least. 
The Yorkshire Post says that the pressure being put upon local 
members is so great, that it seems likely that practically a solid vote 
will be cast against the Bills by the members sitting for borough 
constituencies. 


Lists.—Messrs. W. H. Wiloox & Co., Limited, send us a 
new 1899 illustrated circular of their remi-rotary pumps, double and 
quadruple acting, mounted and unmosnted. 

Messrs. Peto & Radford, Limited, of Hatton Garden, send us one 
of their price lists of small portable accumulators for a variety of 
purposes, such as cycle and carrisge lampe, electric jewellery, &0. 

The Electrical Company, Limited, have issued a new illustrated list 
of their measuring and testing instruments. Some diagrams are 
given showing connections of meters for alternating and three-phase 
currents, aleo wattmeters for three-phase work. | i ; 


New Branches, —TheWhal:a!l Electrical Company, Limited, 
have opened a branch at 174, South Castle Street, Liverpool, under the 
direction of H. H. Hall, A. I. E. E. They are very busy, having the 
following contracts in hand :—For Messrs. Lewis, Limited, Ranelagh 
Street, an installation comprising 3 40-unit dynamos, 76 arc lamps, 
1,000 16-O.P. lamps, switchboard, &.; for the Royal Victoria Hotel, 
Prestatyn, complete plant for 200 lights with accumulators ; the West 
End Clothiers’ Company, Limited, Liverpool, 100 lights; London and 
Midland Bsnk, Limited, Liverpool, 150 lights; Hotel Du Nord, 
Liverpool, 150 lights; J. B. Cramer & Co., Liverpool, 150 lights; 
People's Homes, Liverpool, 500 lights. The company bas also 
12 important contracts in hand at Barrow-in-Furness, including the 
Corporation generating station. They are installing the light at the 
Bootle generating station, baths, and Town Hall; and at Manchester 
150 lamps are teing put into Judges’ Lodgings, Lancaster House, 
Higher Broughton, for which work Mr. Walter Leake is the 
consulting engineer. 

The National Electric Wiring Company, Limited, have opened 
offices and showrooms at 19, Рі! field Street, Hoxton, N. 

Messrs. Handcock & Dykes have opened a branch office at 3, St. 
Nicholas Baildings, Newcastle-on-Tyne, to deal with business in the 
North of England. 


New Premises.—Mr. A. B. Blakey, A.I.E E, has opened 
premises in Albert Hall, Lord Street, Southport, as an electrical 
engineer and contractor. | 


Partnership.— Messrs. J. H. Ferguson and James Carver 
have entered into partnership as electricians and sanitary engineers, 
and they will carry on business at Martin's Lane, Brechin, under the 
style of Messrs. J. H. Ferguson & Carver. 


Sell's ‘Telegraphic Addresses.“ — We have received a 
сору of that serviceable publication, Se!/s Directory of Registered 
Telegraphic Addresses for the year 1899. The bock, which is an 
extremely bulky volume, gives Post Office telegraph and telephone 
regulations, list of subscribers to the P.O. telephone exchange system, 
names of telegraphic addresses arranged alohabetically, also cable and 
telegraph companies’ announcements, as well as a host of other infor- 
mation of service to the commercial world. A large map of China is 
of special interest at the present moment. 


Smoke Nuisance.—On 2nd inst. the City of London 
Electric Lighting сюр were summoned by Inspector Grist, of 
Bt. Saviour’s Beard of coke. for allowing black smoke to issue from 
a chimney on their premises, Meredith's Wharf, B de. Mr. 
Topham said that the company had been summoned several times for 
a similar offence, their last conviction being in tbe early part of 
January. On the present occasion there were 10 summonses 
Sgainst the company, relating to various dates in ‘January. 
Mr. Pasmore, for the defence, complained that the Board 
of Works had been too hasty in launching this batch of summonses, 
They commenced these prcceedipgs five days after the last conviction, 
before the company could have had time to get a better quality of 
coal Inspector Grist stated tbat the defendant company used a 
cheap cox], costing about 103. a ton, whereas the Welsh ocal cost. 25s. 
By using the cheaper fuel the defendants saved something like £1 000 
weekly. For the defence, it was submitted that the company were: 
doing everything possible to prevent a nuisance. Their business was 
enormous; they supplied 3€0,C00 lights of 8 candle-power each 
in tie City, beeid+ в COO arc street lamps. Obviouely, therefore, they 
could not stop any of ther engines. Mr. Pasmore added that the 
cop peny did not torn Weleh conl, not, he would explain, because 
they desind to (coe mise, but because. they found it was in: ff. et ual. 
They tried it once, and were коп moned fer allowing black sm: ke to 
issue — Eventualiy, says the Times, Mr. Slade, on the suggestion of 
Mr. Pre more, consented to visit the premises, and the further hearing 
was adjourned for that purpose. 

On Tuesday the Army and Navy Auxiliary Stores, Limited, cf 
Francis S'reet, Westminster, were fined £5 and 2 guineas ccsts for 
permitting dense b'ack smoke to ixue from the shaft of their electric 
lighting worke. 


ELECTRIC LIGHTING NOTES. 


Abergavenny.—Last week the Council had before it the 
report of a Oommittee on elec'rio lighting. It was stated by the 
Committee that electric Jight would be a loss to the town rather than 
a profit, altbcugb an expert had reported that there would be a profit 


of £250 per annum, he having omitted sinking fund, site, &c. The 
report of the Committee was adopted, so presumably the Council will 
now be prepared to treat with companies. 


Accrington.—Lord Kelvin's report on the proposed 
combined refuse destructor and electric lighting scheme says that, as 
a whole, his Lordship considers it to Ъз quite satisfactory; and with 
the machinery and apparatus proposed, a good result ought to be 
obtained. He is strongly in favour of low tension continuous current, 
aud is satisfied that with the 500-volt pressnre now permitted by the 
Board of Trade, the Corporation will be able to cover a much larger 
area than that proposed at present for electric lighting, and will be 
able readily to extend the work of the cenerating station to the 
electrical working of the tramways. Mr. Shoolbred proposes to com- 
mence working on the two-wire system, and when the demand for 
electricity increases to change over to the three-wire system. This, 
says Lord Kelvin, can easily be done, and will lead to a perfectly 
satisfactory result. He thinks, bowever, that when the time осто з 
for supplying the more distant outlying districts it will be found that 
the best and most econc mical plan will be to erect a new generating 
station to the south, and to connect it by feeder mains with the net- 
work supplied by the first station, thus caueing the two stations to 
work together for the supply of the whole area, The use of tbe. 
Horsfall destructor will, he believes, prove а valuable economy in 
saving coal, even when the amount of refuse to be treated only 
suffices to keep three or four of the six cells in active use. 

Strenuous opposition to the large power schemes is to be cffered 
by the Town Council. 


Aldershot.—After a debite last week the District 
Council resolved not to transfer the electric lighting powers to any 
company, but to put down а municipal plant. The question cf iavit- 
ing tenders will come up later. 


Amblecote.—The Amblecote Urban District Council have 
decided to consent to the application of the Midland Electric 
сораша for Power Distribution, Limited, for a provisional 

er. 


Bangor.—The Local Government Board has sanctioned 
the Council’s proposal to raise a loan for the purchase of land for the 
erection of the necessary plant. 

Bath.—The Electric Lighting Committee last week 
discuseed the question of loans, as more money may be shortly 
required. There is still power to raise £4 452, but more is needed, 
and the subject bas accordingly been referred to the Works Committee 
to go into probable extensions. 


Batley.—It is stated that the Corporation may shortly 
discuss a scheme for carrying out the powers under its electric light- 
ing order, which expires in two years, and an electric tramway 
echeme, covering about 4 miles of roads, may be combined withit. A 
tud-oommittee has the matter in hand at present. 


Bettwsycoed.—A public meeting of ratepayers will be 
held to consider the terms of the Llanrwst Electric Lighting Oom- 
peny for lighting the village. 


Blackburn.—The Counoil will petition against the scheme 
of the Lancashire Electric Power Company. 


Bolton.—The Town Council will petition against the 
large electrical power Bills and the National Telephone Bille. 


 Bournemouth.—The Council has received copies of 
objections lodged by the Bournemouth and District Electric Supply 
Company and the Bournemouth and Poole Electricity Supply Company 
to the proposed pon order. The Council has instructed Mesars. 
Lacey, Olirehugh & Billar to report upon the condition and efficiency 
of the company's works. 


. Bradfotd.— Mesars. Sax, Slatter & Co., Limited, have 

just completed tbe lighting of the Empire Theatre of Varieties. 
installation consists of about 900 incandescent lamps, and 10 arc 
lamps. Messrs. Owen Lucas & Pyke were the consulting engineers. 


Brighton.—At the last meeting of the Town Council the 
recommendation of tho Lighting Committee, that an assistant 
manager cf the electric light works should be appcinted, was dis- 
cussed. It was stated that the chairman cf the Ocmmittee (Covn- 
cillor Dutton Briant) did not sgree with the majority of bis colle»gues. 
It was pointed out that the m-rager (Mr. Wright) was away three 
d::ysin the week.— Alderman S.r Jose ph Ewart sud -ech of the four 
departments was supervieed by a superintendent. The consequence 
was that the works were carried on with automatic precision, and 
tbere was no difficulty whatever in their being conducted with the 
greatest possible amount of success. He therefore looked on the 
appointment of a deput as superfluous. The work had been 
carried on smoothly and harmoniously without the slightest friction 
from its very inception up to the present moment. It had developed 
the talents of one of the greatest electric lighting engineers tbis 
country had seen. He was at the head of these works, and he (Sir 
Joseph) hoped no slight would be given to him in coming to the deci- 
sion proposed, which he believed he was correct in saying, had not Mr. 
Wright’s warm approval—In the courze of the discussion which 
ensued, it was denied that the proposal implied any slight to Mr. 
Wright, and a hope was expressed that he might remain engineer to 
the works for many years — On a division, the Committee's recom- 
mendation was carried by 28 to 14. 


Burslem.—4A sub-committee of the Electric Lighting Com- 
mittee has been appointed to mske inquiries re electric lighting, with 
power to employ а consulting electrical engineer, andito visit any 
towns having an electric light installation. 
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Bury.—The Council has resolved to ask Mr. Kenyon, 
M.P., to strenuously oppose the various vy piperis wer schemes. 
The Corporation will petition against the Lancashire o Power 
Oompany's Bill. 


private consumption on 3rd inst. phir deiner has been completed at 
e 


with 54 incandescent lamps. The plans of the electric light station 
were designed by the city surveyor (Mr. A. H. Oampbell), in con- 
sultation with Mr. Robert Hammond, the consulting engineer; and 
the building was erected by Mr. A. J. Brewster, of Canterbury. The 
engine room plant is from the works of the India-rubber and Gutta- 
Percha Company, Silvertown; switchboard and instruments from 
Messrs. Crompton, of Chelmsford; cable work, by the Western 
Electric Company; boilers by Messrs. Taylor, cf Marsden; and 
refuse cremator by Mesars. Beaman & Daas. 


Cardiff.—Last week the Lighting Committee accepted 

a tender of Mesars. Chubb & Oo. for extending the electricity works’ 
buildings at a cost of £4,084. The Lighting Committee has been 
discussing whether to give the collector of electric light charges 
power to cut off the supply from consumers whoee financial position 
he considers unsatisfactory. The Town Council bas resolved to ask the 
Town Olerk to rt on the powers of the committee in connection 
with the collection of électric light accounts. The estimates for the 
electricity department for the half-year ending September, 1899, 
were before the Lighting Committee lest week. The total estimated 
expenditure for the half-year amounted to £2,313 4s. The heaviest 
item was that of wages at the generating station, the figure being 
£690. Ooal charges were estimated to reach £350. The estimated 
revenue for the six months was put down at 23,07 10s. For the 
ding six months of last year the estimated expenditure was 

£2,250, and the actual expenditure £2,141 3s. 2d. 


Colombo.—Thirty electric arc lamps have been erected in 
the Fort. Current is conveyed from the tramway works in Gas Work 
Street to Galle Buck in cables carried overhead. At Galle Buck the 
carrent is taken to a 100 horse-power motor dynamo, which trans- 
forms it from 500 voltage to 200 voltage. Messrs. Boustead carried 
out the contract. 


. Crewe.—The Council proposes to borrow £26,000 for 
electric lighting, and at last week's meeting Alderman Thomas com- 
plained that the Electric Light Committee were rushing through 
& partial scheme without giving the Council adequate information. 


Crosby.—The surveyor to the District Council has been 
instructed to prepare a report upon the oost and practicability of 
lighting certain leading thoroughfares by electricity. 


Dewsbury.—The Corporation are about to extend the 
electric lighting works. Plans have been approved for the extension 
of the engine room and for a new battery room. 


Ealing.—The tem electric lighting loan is to be 
increased pmm £15,000 e £20000. E 2 


Edinburgh.—The Electric Light Committee last week, 
on the representation of the electrical resident engineer, resolved to 
recommend that provision should be made at the Dewar Piace station 
for additional water storage at a cost of £550, as also for an extension 
of the storage batteries at the station at a cost of £1,500, and for 
repairs to existing batteries at a cost of £700. It was also resolved 
to recommend the acquisition of a considerable area of ground at 
Torphichen Street for an addition to the electric light station. The 
cost of the ground and properties on it is about £15,000. 


шымше, the last Council meeting Councillor 

ion of the Electri Committee’ 
— said that the" Com Committee оер ра: modified offer 
to be made to the company for the purchase of their undertaking, this 


He hoped that there would very shortly be а mee of the share- 
holders, and that some conclusion would be ved at. The 
proposition was agreed to. 

Glasgow.—The tenders sent in for the various works in 


w power station in Pollok- 
shaws Road show that the cost will be about £45,000, without 
machinery 


Great progress has been made of late with the fitting up of the 
electric power station at Port Dundas, and it is expected that the 


two. The Committee hava arranged that the current for lighting 
streets and houses, which is to be supplied in future from the new 
power stations, beginning with that at Port Dundas, is to be at 500 
volts 


It bas been remitted to tne Sub-committee on Street Electric 
Lighting to consider and report on the electric lighting of additional 


main thoroughfares in the city. 


Hampstead.—The remuneration of electrical engineers 
formed the topic of a lengthy and rather k eated discussion at the last 
meeting of Hampstead Vestry (London). While the salary of the 
chief electrical engineer, Mr. Geo. H. Cottam, was increased from 
£450 to £550 practically unanimously, the recommendation of the 
committee that that of the three assistant engincers should be aug- 
mented met with much opposition. The committee thought that the 
increases should be in one case £20 (from £130 to £150 per annum), 
and in the other two, £10 (from £130 to £140 per annum). Mr. 
Saxby propored as an amendment that iu the first case the salary 
should be increased to £160 ; as it was, the Vestry only paid these 
electriciane, mechanic's wages for their very responsible work. Mr. 
Stone seconded; in his opinion these gentlemen were the most under- 
paid employés of the Vestry. Members, he argued, should realise 
that tbey ought not to be paid only for the actual work they have to 
pec, but also for the expense of years of technical education. 

(Mr. Stone) was amazed that the Vestry was able to obtain the 
services of auch men at such low salaries. The result of this system 
was that at the first opportunity of a better appointment the assis- 
tant engineers left the service of the Vestry. Sir Henry Harben, 
chairman, іп the main, agreed, and said the second in command ought 
to be paid well—it was а great mistake to pay one official too much 
and his immedíate subordinate too little. Mr. Cottam (chief elec- 
trical engineer) said that the assistants each took charge of the station 
at stated times, worked both Saturdays and Sundays, and were en- 
tirely responsible when he was away ; in fact, he would personally be 
extremely pleased if the amendment was carried. Eventually, Mr. 
Baxby's motion was lost and the original recommendations of the com- 
mittee were carried. In the discussion on Mr. Cottam's remunera- 


. tion, Mr. Pritchard pointed out that he had saved the Vestry 


thousands of pounds by doing the work of а consulting engineer and 
preparing the plans, &c., for an extension that would involve an out- 
y of £100,000. 
The Board of Guardians will enter into a contract with the Vestry 
for the supply of electric current to the workhouse at 4d. per unit 
for two years. | 


' Haslemere.—The Parish Council thinks that the Hasle- 
mere Electric Lighting Company should include a larger area in its 


application for а provisional order. 


Hendon Asylum.—A contract has just been arranged 
between the Central London Sick Asylums Board and Messrs. 
Ham pton's, of Pall Mall, for a complete electric light installation, 
consisting of a duplicate set of plant, accumulators, &c., to the speci- 
боео Prepare by the consulting engineers, Messrs. Owen Lucas 
an уке, 


Islington.—The Vestry on Friday as a result of a joint 
report by Mr. A. Gay, the electrical engineer, and Mr. A. Towers, the 
treasurer, regelved to reduce the charge for public lighting as from 
the Ist ult. from 5d. to 34d. per unit, and the private supply, after 
the charge of 7d. unit for the first hour’s consumption of the 
maximum supply demanded, from Gd. to 4d. In the course of the 
two gentlemen say :—" We are of opinion that the 


charging is the correct one, and would suggest that 7d. per unit for 


as follows:—7d. per unit for the first hour's consumption of the 
maximum supply demanded, and 4d. per unit for all current con- 
sumed after the first hour. . Under this scale а customer whose con- 
sumption averages two hours per day of his maximum demand during 
the quarter, will obtain his electrical energy at an average of 53d. 
per unit, for three hours 5d. per unit, and for four hours 45d. per unit, 
which soale compares most favourably with all the London muni- 
cipalities and com " It was decided to adopt the scheme pre- 
the engineer for the lighting of Canonbury Road and New 
orth d to the boundary of the parish. The cost of the works, 
including the provision of 31 arc lamps, was estimated at £5,200. It 
was resolved to present petitions against the Bills being promoted by 
the National hone Company and the County of London and 
Brush Provincial Electric Lighting Company. 


Lambeth.—The Vestry has decided to present a petition 
against the Bill promoted by the County of London and Brush Pro- 
vincial Electric Lighting Company for the reasons stated in a report 
tothe Vestry by Mr. H. J. Smith, the clerk. The report states that 
the company in December, 1897, obtained the assent of the Vestry to 
lay a line across the parish so as to connect their lines in Battersea 
with those in Oamberwell and the detached portion of Streatham. 
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The company agreed to pay and now do pay to the Ve £100 
annum forthe wayleave. As the effect of the Bill will о нз ла 
the company to lay mains in any part of the parish without payment 
for wayleave, the Vestry clerk suggested that а petition should be 
presented against the Bill unless the Vestry is given an absolute veto 
as to the particular roads to be taken up and unless a saffleient rent 
is paid for the concession. At the last meeting of the Vestry this 
report was adopted, and Messrs. Rogers, Hawkey and Vincent were 
appointed to represent the Vestry at the conference convened by the 
Batters»a Vestry to consider the proposals embodied in the company's 
Bill. Tae Parliamentary Committee announced that а letter had 
been received from the Board of Trade, enclosing the draft of an 
amended form of consent (in the form in which the Board proposed to 
approve it) to an extra high pressure supply being given by the Liondon 
Electric Supply Corporation, together with an amended description of 
the system to be adopted by the corporation for the supply of energy 
under the orders already granted by the Board to them. The Board 
of T'rade asked for any observatione which the Vestry might wish to 
offer to the consent. After considering the matter, the Committee 
directed the clerk to write to the Board that they considered it 
advisable to leave the matter in the hands of the Board, the skilled 
advisers of whom would be able to say whether the propored 
oo were beneficial and sufficient to secure the safety of the 
pu 


Leeds.—Among other sums to be spent by the City 
Oouncil upon the Adel Reformatory School is £650 for the installa- 
tion of the electric light. 


Liverpool.—The City Council will oppose all the large 
electric power schemes. In moving the resolution Sir Thomas 
Hughes said that the Bills practically meant that two syndicates 
should get the whole power of supplying Lancasbire with electricity. 
A great community like Liverpool had risked £800,000 upon supply- 
ing electricity, and found now that they would have to oppose two 
syndicates who were trying to obtain powers to come into important 
cities like Liverpool, Manchester, and other great centres of popula- 
tion to do what they liked. It almost seemed like audacity. One 
could bave very little patience with it. The proposal was practically 
that these companies should have the power to break up their streets 
where they liked, and possibly not only to supply this community 
but those beyond. 


Llanelly.—Last week the Property and Estate Com- 
mittee discussed the electric lighting of the town, and it was said that 
Llanelly was paying 4s. 8d. against Cardiff's 2s. 10d. per 1,000 for 
ш" ie was agreed to instruct an expert to report on electric 
installation, &c. 


London.—Last week the St. Olave's Guardians considered 
а report by Mr. Kiskland, electrical engineer, showing that a private 
installation would be the best way to light the Workhcuse at Lady- 
well. The Board adopted the principle of electric lighting, and 
referred the matter to the Committee for consideration. 


Maidstone.—Messrs. Kincaid, Waller & Manville have 
i ans a report on the electric lighting of Maidstone, and it will 

laid before the Town Council at their next meeting a fortnight 
hence. They point out that the provisional order obtained nearly six 
years ago may at any time be in danger of revocation, and they urge 
the Oouncil to keep the supply in its own hands. They give the 
estimate for establishing а combined dust destructor and electricity 
generating station. The capital expenditure is put at £36,349, and 
£1,287 is allowed for public arc and incandescent lamps and cable 
connection therewith. The annual cost of the electric lighting is 
put at £459, tor which the town would get: 24 arc lamps (about 
1,200 O.P.) burning until midnight, and 48 incandescent npe of 
32 C.P. replacing the atc lamps after midnight. As against this the 
present gas lighting in the same area costs £292 12s. 3d., a difference 
of £166 7s. 9d. in ite favodt. On the other hand, the annual revenue 
from the electric lighting; intlnditg the value of the public lighting, 
is estimated at £5,162 (providing for at least 12,000 private lamps 
of 8 C.P.), and the annual maintenance at £2,061. Thus a balance 
of revenue is shown of £3,101. After deducting interest and sinking 
fund, there remains a net profit of £1,126, presuming the charge for 
private consumers is 6d. per unit. A separate estimate is given of 
the cost of cremating the town refuse, assuming it to be about 
13,000 tons per annum. This is, labour and superintendence in burn- 
ing the refuse, £758, or 1s. 2d. per ton; rep to destructor cells, 
£108—total, £866, which is £221 in excess of the present expendi- 
ture for the disposal! of the refuse. The report expresses the confident 
opinion that if the Town Council embark in the undertaking, it can 
only result in a profitable issue. 


Macclesfield.—The Town Council has decided to light 
the new technical school by electricity. The majority of the Council 
are in favour of opposing the Bill of the Bouth Lancashire and 
Cheshire Electricity Company. 


Marylebone.—The clerk at the last meeting of the 
Vestry explained that the solicitors had been successful in arranging 
for a postponement of action for one week in regard to the opposi- 
tion of the Metropolitan Electric Supply Company to the Vestry’s 
Bill on standing orders stage. The result was the possibility of 
again considering the proposals of the Electric Lighting Committee, 
which were discussed for a long time with some warmth. It was 
eventually decided, by а large majority, to omit from the Bill the 
clause proposing to purchase the company's system in Marylebone 
upon the undertaking of the company to withdraw its memorial 
acainst the measure to amend the Bill, so as not to exercise powers 
other than for street lighting and for public buildings until the pur- 
chase of the company’s works, and to employ а firm of accountants to 


make a valuation of the property at a feo of 75 guineas. During the 
discussion Mr. Brooke-Hitching, chairman of the Electric Lighting 
Committee, mentioned that they had endeavoured to obtain the 
servioes of Prof. Kennedy to act jointly with Messrs. Kincaid, Waller 
and Manville, but that gentleman was too busy to advise the Vestry 
on the matter.—On the motion of Mr. T. W. Baker, it way resolved 
to refer to the Electric Lighting Committee to consider and report 
as to whether the Metropolitan Electric Supply Company are 
authorised by апу consent of the Vestry, or by their provisional 
order, to lay trunk mains through Marylebone to supply the areas of 
other parishes, and, if desirable, to confer witb the Paddington Vestry 
on the subject. 


Mexboro'.—The Urban Council has taken the heoessary 
steps in reference to an electric lighting order. 


Newcastle (Co. Down).—It has been proposed at a 
meeting of the townspeople of this watering place to have the town 
lighted throughout with electricity, the current to be obtained from 
the new Railway Hotel, in Newcastle, built last year by the Belfast 
and Co. Down Railway Company, and which is electrically lighted 
throughout, 


Oldham.—The Electric Light Committee is still con- 
sidering the question of site for a second electric supply station. Prof. 
Kennedy, who had been instructed to prepare a specification and 
plans for the supply of an additional dynamo for the existing station, 
and for the erection of a new boiler-house and the supply of two 
Lancashire boilers,’ recommended that the order for the dynamo be 
pec with Siemens Bros , Limited, on the same terms and price as 

fore, and also gave an approximate estimate of the cost of the 
extension and forwarded specifications for boilers, &». 

A sub-committee has repor:ed to the Electric Light Committee in 
reference to an application from Messrs. Buckley & Prockter, Mumpe, 
for an alteration in the charges for electric lighting. Mr. Andrew, 
the superintendent, prepared the following report on the subject, 
showing the consumpticn of electric energy by large consumers, a 
suggested scale of charges for larga consumers, and the estimated 
reduction in receipts if the scale should be adopted :—Total amount 
of current supplied to private consumers during Beptember quarter, * 
63,483 units; during December quarter, 153,634 units. The 217,017 
units by two showed a probable consumption cf, say, 434,000 units 
during the current year, as compared with 805,859 units last year, an 
increase of about 128,000 units. Of the total 434,000 units, 210,000 
were taken by 30 consumers, the remaining 224,000 units being dis- 
tributed among 261 consumers. The number of demand indicators 
fixed is 150, and during December quarter 116 benefited to the extent 
of £309 17s. 8d. In the remaining 34 cases consumers obtained no 
reduction. The rebate of £309 17s. 8d. is equal toa total reduction 
of 212 per cent. to the 116 consumers. The amount of rebate 
obtained by consumers of 1,000 units per quarter and upwards was in 
September quarter £43 153.; December, £205 8s. 10d., or about £500 
per annum. Ifthe following scale of charges should be adopted, 14 
oonsumers would be benefited to the extent of about £280 per 
annum. The remaining 16 large consumers would not be likely to 
adopt this scale, as they now receive greater benefits by the use of 
demand indicators. Suggested scale of charges for large users of 
electricity :—First 1,000 units and under quarter, 4d. anit, 
average price per unit 4d.; second 1,000 34d., average price 31d. ; 
third 1,000 3d., average 34d.; fourth 1,000 24d., average 31d. ; and 
fifth 1,000 and upwards 2d., average 3d. The committee adopted 
pat Y ay and made it retrospective, September 25th last being ths 

xed, 


Partick.—A deputation from the Town Council paid a 
visit to Edinburgh to inspect the electric lighting works. 


Peterborough.—The Town Council have authorised the 
engineer to re-commence the works in Albert Place Meadow, that 
have been stopped for several months during the negotiations with 
the G.N.R. Company as to the purchase of the site. 


Pontefract.—The Guardians last Saturday postponed for 
a month the recommendation of a committee to light the workhouse 
and premises electrically. It was thought that with an outlay of 
£1,500 there would be a saving of £100 per annum. Ia the mean- 
time, the ad vice of a consulting engineer is to be obtained. 


Poplar.—The District Board of Works will raise a loan 
e for electricity works, repayable over the longest possible 


Reigate.— The Council has agreed upon the Sandpit 
site for an electricity station. 


Rochdale.—The Local Government Board recently held 
an inquiry re the p d loan of £30,000 for electric lighting, and 
it has now asked for further information. It wished the Council to 
make a canvass of the town to ascertain the probable number of 
consumers. The Gas Committee, resenting this, has paid a visit to 
the Board, which is now reconsidering the matter. Some strong 
remarks were made in the Council meeting last week regarding the 
methods of the Board. 


Rotherham.—A discussion took place on the electric 
lighting question at the last Council meeting, Councillor Gummer, 
chairman of the committee, stating that the Council had adopted a 
scheme formulated by Prof. Kennedy, whereby the whole of the 
principal streets of the borough would be able in the near future to 
have an installation of electric light. It was stated that a profit was 
expected at the end of the second year. 
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St. Helens.—The Electric Supply Tramway Committee 
on let inst. appointed Messrs. G. H. Oarter and E E. Eccles to be 
engineers for the new electricity works of the Corporation. There 
were 62 applicants. 


St. Pancras.—Dr. W. Smith, chairman of the Electricity 
Committee, informed the Vestry last week that the committee had taken 
all possible in order to supply customers in Brecknock Road, 
where a part of the road was under the control of the Islington Vestry. 
Both the Board of Trade and the Isliogton Vestry had bsen ap- 
pose in reference to the matter, апа the speaker mentioned that 

e had just received a letter from the latter authority inviting the 
committee to meet and discuss the question. As а result, he hoped 
that something would soon be done to remedy the matter. The Elec- 
tricity Committee pointed out that additional arc lamps were qaia 
for the present scheme being carri:d out ia Regent’s Park R and 
other streets, and on their recommendation, an expenditure of £680 
for this purpose was sanctioned. 


Sheffield.—The Electric Light Committee have informed 
the Watch Committee that they are prepared to confer as to the best 
method of lighting the public streets and the police station by elec- 
tricity. They have also informed the Free Libraries’ Committee that 
they are prepared to confer as to the lighting of the Free Libraries 

уи It is intended to purchase for £1,002 а motor gene- 
rator to supply direct current for the working of lifts and other 
aparte appliances. The generator is to be in working order in four 
months. 

Tbe question of the electric lighting of the Town Hall and 
the Police Offices, has been under consideration by the Lighting 
Sub-Committee of the Watch Committee. They have con- 
ferred with the Electric Light Committee, and it has been decided 
that the vicinity of the Town Hellin Pinstone Street and New Surrey 
Street shall be lighted with electricity as soon as possible. To this 
end special standards are to be designed. 


Shoreditch.—A letter from the Battersea Vestry, ask ing 
for three delegates to attend а conference to consider the Bill pro: 
moted by the County of London and Brush Оотаралу, bas been 
referred to the Lighting Oommittee with power to aot. The Lighting 
Oommittee stated, in connection with the cable rccontly di cided to 
be ordered of the British Insulated Wire Company, that the engineer 
required certain of the cable ta be of larger section than previously 
used. The section needed was ‘5 concentric, which the company 
offered to supply at 166. 6d. per yard, and on the recommendation of 
the committee it was resolved to place an order with the company on 
that basis. Arrangements are to be made with the East don 
Water Company for the Vestry to be allowed to lay mains in the 
trenches being opened by the company in Hoxton Street at a nominal 
2 e a as Н. E. Kershaw said this would save the Vestry about 


Sleaford.—The Urban Council is considering the ques- 
tion of substituting the electric light for gas for the public streets, 
and an expert is to be engaged to report. 


Southport.— The Council MEL petition against the Bills 
now being promoted by the Southport Tramways Company, Limited, 
the Southport and Lytham Tramroad Company, the Lancasbire Elec- 
tric Power Company, and the South Lancashire and Cheshire Ek c- 
tricity Oompany respectively. 


Sowerby Bridge.—The District Council have applied to 
the Board of Trade for a provisional order authorising them to supply 
electricity for any public or priva'e purposes within the area of the 
Council's gas supply. A number of districts of urban authorities are 
affected, as they are within the gas supply area. 


Stockport.—The Stockport Council will o the 
large electric power distribution schemes, also the National Telephone 
Bills and the Heaton Norris District Council’s application for a pro- 
visional order. 


Swansea.—The Electric: Lighting Committee last week, 
having received sanction from the Local Government Board for the 
£60,000 electric lighting loan, last week had before them estimates 
ссе Ma c works, but 16 was resolved not to make them public 

e. | 

On Monday the Committee adopted modifled plans and estimates 

for the lighting scheme. 


Village Lighting.—It is stated that the chairman 
of the Heacham (Norfolk) Parish Council has introduced а scheme 
for 14 electric lamps, which he states can be maintained at £28 
anunum, and а 1d. rate will cover this. A similar scheme is intended 
for the neighbouring village of Snettisham. 


Whitechapel.—The Board of Works has resolved to 
accept tenders for the performance of such work and obtaining such 
plantas may be necessary to proceed with the installation in the 
manner recommended by Mr. Wright's report. 


Winchester.—The business of the Winchester Electric 
Light and Power Company is rapidly extending. A committee of 
tbe Town Council has just recommended in favour of the use of the 
electric light in the School of Art and Public Library, as well as in 
other parts of the municipal buildings. It is also intended to light 
the Congregational Church by electricity. Тое steam laundry, an 
extensive building, has just been fitted with the new illuminant, and 
works are in progress to carry it to some of the principal private 
houses on the outekirts of the city. 


Worthing.—The Electric Lighting Committee have 
recommended that the area to be electrically lighted shall embrace 
the whole of the streets within the borough that are now lighted by 
gas,and that the Marine Parade, from Warwick Road to Heene 
Road, South Street, and Chapel Road to the railway atation, Warwick 
Street, and Rowland’s Road, be lighted with arc lamps of 1,00) 
candle-power; Brighton Road, from the Steyne to St. George's Road, 
Farncombe Road, Broadwater Road, Crescent Road, Heene Road to 
Richmond Road, Richmond Road, Shelley Road, the Steyne, Seville 
Road to South Farm Road, and Victoria Road, with lam ps containing 
a single 50-candle-power incandescent light; and all the remaining 
streets with lamps containing two 8-candle-power incandescent lights. 
As to the price, the Oommittee were of opinion that the maximum 
charge to private consumers should be 6d. per unit, and the maximum 
charge for public lighting 2d. per unit. The Council are also recom- 
mended to authorise the engineers to complete the preliminary plaus 
and furnish the necessary information to enable the Oouncil to apply 
to the Local Government Board for sanction to а loan of £35,000, and 
two members of the Committee bave been requested to select the 
several streets within which, in the first instance, they consider it 
desirable to lay distributing mains to supply current to private 
consumers. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Great North of Scotland Railway pro- 
pe putting down а short electric tramway from the Oruden Bay 

otel to Oruden Bay Station for the purposes of the hotel. 

Tbe Tramways Committee recently met to consider what system 


of electric traction to мор cn the Wocdside route. After discus- 


sion, the Committee to instruct Mr. Dyack, burgh surveyor, 
and Mr. Bell, electrical engineer, to bring up a report as to the mode 
of electric traction to be adopted on the Woodside route, and the 
details regarding the work. It was agreed that cars similar to the 
* double-deckers " in Glasgow should be constructed. The feeling of 
the Committee was, that the overhead system should be adopted. 


Bath.—Last week the Electric Lighting Committee con- 
sidered a letter received from the British Electric Traction Oompany, 
in which they put forward a scheme for providing the town with 
light electric railways, current being taken from the municipal 
electricity works. A joint committee of Electric Lighting and Sar- 
veying Committees will consider the matter. 


Biackburn.—Ono 2nd inst, in reply to a question in the 


` Oouncil meeting as to the probable date for running the electric cars, 


it was stated that the Electricity and Tramways Committee had done 
all they could to expedite the matter, and had even instructed their 
consulting engineer to withdraw supplies, and to tell Messrs. Siemens 
that the Oorporation would insist on pereunt of the penalty for not 
carrying out the contract within the stipulated time. Alderman 
Thompson did not like to make any definite promise, as they had 
b.en disappointed previously. He seemed to think it would be three 
months before the cars would be running. 


Bristol.—The report of the directors of the Bristol 
Tramway Company, а considerable length of whose lines is 
worked electrically, shows that in the half-year ended December 
91st, 12,644,476 passengers were carried in the cars and 
omnibuses. The gross receipts amounted to £78,258 14s. 84, 
and working and general expenses and renewals to £65,806 0s. 1d. 
leaving a net balance of £22,452 14s. "7d. for dividends. 
The dividend on the ordinary shares is to be 7 per cent. per 
annum, free of income-tax, and a considerable sum is carried to 
reserve. Tramway receipts show an increase of £8,143. The report 
adds that fair progress has been made with the work of constructing 
the authorised extensions and the adaptation of existing lines and 
depóts for electrical operation. The site of the central power station 
at Oounterslip has been cleared to the required extent, and the 
company’s contractor is now engaged upon the foundations 
and new harbour wharf, the latter being nece as the 
site fronts the river. An eligible site of five acres of land at 
Brislington has also been acquired for the erection of an extensive 
depót and car-building works, the provision cf which will enable 
the company to deal economically with the enlarged undertaking 
under the new conditions of electrical working. The Bt. George and 
Hanham Light (Electrical) Railway Order was confirmed by the 
Board of Trade on November 28th last, bat certain formalities to 
satisfy farther requirements of the department still delay the actual 
construction of the line. The report also alludes to the creation of 
additional capital in the shape of 25,000 new preference shares of £10 
each; the interest will be 4 per cent., and the issue will bring the 
company’s capital up to three-quarters of a million. 


Crystal Palace.—A committee of the Lewisham District 
Board of Works has considered the plang, &c., of the proposed Cryatal 
Palace light electric railways, which scheme the Board had already 
given notics to oppose. The only places of importance where the 
proposed system torches this district are in Penge and at the top of 
Anerley Hill. The Board’s objections are to the special provisions 
which are being sought as to overhead electric power, the proposed 
carrying of goods as well as passengers, and the steep gradient of 
Anerley Hill, of which objections the committee had directed that the 
Light Railway Commissioners should be informed. 
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Dewsbury.—Last week representatives of the British 
Electric Traction Committee waited ыр a sub-committee of the 
Oorporation to try to persuade that y to withdraw their opposi- 
tion to the company’s scheme. 


Dublin.—In the annual report of the Dublin Fire 
Brigade, Captain Purcell says: —“ The general introduction of elec- 
tric traction, with overhead wires in the streets, has rendered it 
necessary to alter our system of fire жөр апа methods of working. 
For the present I have cut down the ers, and reconstructed four 
of the escapes for use in that portion of the city where the wires 
already exist; they will not now reach the highest windows, and are 
only a temporary provision until the new pattern horizontal esca 
and the atations to house them are ready. Rubber gloves for the 
firemen to wear when working in the vicinity of wires charged with 
electricity, and special insulated appliances for cutting the wires 
when ne „now form portion of the equipment To meet the 
altered conditions, I have specially designed an aerial extension fire 
escape, involving some new шоро of construction which have 
been provisionally protected in the Patent Office by permission of 
the Corporation. A contract for the first one has been let by your 
committee to William Rose & Co., Manchester, and it is now nearing 
completion at the contractor's works." 

It is stated that the central power station of the Dublin Tramways 
Company will be completed by about May or June. 


Dublin and Lucan.—The directors of the Dublin and 
Lucan Steam Tramway Company, in their report, say that they are 
disappointed that more rapid progress has not been made with the 
electrical equipment. The delay has been entirely cccasioned by the 
difficalty in procuring a suitable site upon which to build tke gene- 
rating station, but one has been recently secured, and the directors 
anticipate that the line will be working by electricity before the next 
half-yearly meeting of the company. 


Dundee.—A debate at the Town Council meeting last 
week on the tramway question ended in the passing of the following 
resolution :—" That the Council itself promote an extension of the 
tramway system with all possible speed, substantially on the lines 
proposed by the outside company, and remit to the Tramways Oom- 
аар oorsult an eminent на (С formulate а scheme, and report 

oithwith." "S 


Eceles.—The Council will petition against the Bills of 


the Manchester and Salford Corporations as to electric tramway 
traction. 


Great Northern and Strand Electric.”—At a special 
meeting of the Great Northern Railway Company the following Bill 
will be submitted for approval :—“ A Bill for incorporating the Great 
Northern and Strand Riilway Company, and for empowering them 
to construct an undergroand railway from the parish of Wood Green 


in the county of Middlesex to the parish of Saint Clement Danes in’ 


the administrative county of London, and for other purposes.” The 
railway, as proposed by this Bill, is to be constructed in tunnel com- 
mencing at Wood Green under the Great Northern Wood Green 
station, and following the line of the Great Northern Railway to 
King's Cross. From thence it will pass in a south-westerly direction 
to its southern terminus, near the junction of the new street (pro- 
posed to be constructed by the London County Council) with the 
Btrand. The Bill contains provisions empowering this company and 
the Great Northern and Strand Railway Company to enter into work- 
ing and other agreements. The motive power proposed is electricity. 
Тре dircotors believe that the undertaking (if sanctioned) will mata- 
tially aid in the development of the suburban districts served by the 
Great Northern R ul way. ; | 5 


Glasgow.— Last week at the meeting of the Corporation 
Mr. Paton moved the adoption of the Tramways Committee minutes, 
which bore that a sub-committee had been appointed to report fully 
‘on the question of the supply and distribution of electric power for 
the tramways, and with instructions to confer with a sub-committee 
of the Electricity Committee, and to obtain the opinion of an expert 
on the whole matter. Mr. Finlay thought it premature to appoint 
anexpert. Mr. Paton said the appointment of an ex been 
already settled by the Council. A reference to the utes showed 
that the Committee had been empowered to consult an expert if they 
thought advisable. A long discussion ensued on the general question 
as to whether the expert’s guidance was to be taken by the Tramways 
Sub-committee on the whole subject of the trolley, or by the ой 
committee on the subject of the generation and supply of 
power for tramway purposes. The Lord Provost suggested as 
the only way out of the difficulty that the Joint committee 
be empowered to appoint an expert, if they thought it advisable 
t» do во, after the conference had taken place. Mr. Paton 
ssid the Tramways Committee had to carry out a huge undertaking 
which would cost half a million of money. There was the question 
to be considered as to whether they should produce the electricity 
from four or five stations at 500 volts or should have а large 
central station producing current of 3,000 or 4,000 volts. The 
Tramways Committee had the whole expenditure to consider—the 
whole responsibility. The Electricity Committee had no respon- 
sibility whatever. The two departments might very fairly consider 
the question of the manner in which the electricity was to be pro- 
duced. Regarding the raile, the installation, the system in which it 
was to be supplied, whether at 3,000 or 4,000 or 500 volts, the 
Electricity Committee had nothing whatever to do. The Tramways 
Committee had to stand or fall by what they recommended to the 
Town Council If they were to do all that, surely the reasonable 
thing was not for the Joint Committee to have the services of an 
expert, but for the Tramways Committee, who had the responsibility, 


to bave the|very best guidance they could get. The appointing ofan 
expert had nothing whatever to do with the source from which the 
electricity was to come. However, in view of the feeling shown by 
the Council, he would delete the phrase with reference to the 
appointment of an expert. The minutes, as amended, were 


approved. 


. Hanwell and Uxbridge.—The other day objections to 
the confirmation of this light railway order (promoters, London United 
Tramways Com ) were heard by Sir Oourtenay Boyle and others 
at the Board of e. The main objection seemed to beto the carriage 
of heavy goods, and it was ultimately arranged that the promoters and 
objectors should agree on clauses to meet this difficulty as to the 
weight of goods permissible, and submit them to the Board of Trade 
for confirmation. 


Italy.—A Reuter telegram from Milan states that the 
electric railway from Milan to Monga was opened on Tuesday in the 
proseuoe of the authorities and the representatives of the railway 
companies. 


Kingston. — Proposals are being put forward from 
Kingston for the construction of an electric tramway joining Rich- 
mond to Kingston and the surrounding towns, to be under municipal 
control. The Richmond Town Council view the scheme favourably. 


Leeds.—The other day, in moving the adoption of the 
minutes of the Tramways Committee, Mr. Smithson referred to the 
resolution recommending that the bonding of rails on the Beckett 
Street and York Road routes be completed, and that the lines be other- 
wise equipped forelectric traction. He said that while the Committee 
hoped to have the electrico cars running on the Headingley and 
Chapeltown routes by July, they would not commence on the Dews- 
bury route, owing to the difficulties in connection with the erection 
of the railway bridge. They propose, therefore, to proceed with the 
equipment of the Beckett Btreet route, and so use all the available 
power. 


Liverpool.—The Corporation on Wednesday last week 
resolved to obtain tenders from those firms on the list of contractors 
for 20 motor cars of the same type as the 12 already ordered from 
the British Thomson-Houston Company, to be delivered not later 
than Jane 1st. 

Mr. Rutherford, in addressing the Council, said that at present they 
had in stock 32 motor cars, and they had on order 12 motor сата, 
which were to be delivered on May 1st. They were told by the 
officials that it would take 36 cars to run a reasonable service on the 
Dingle line, as extended to Aigburth Vale, and Prince's Park line as 
extended to Toxteth, both of which would be completed in the early 
part of May. "Therefore, the result would be that out of the 12 cars 
on order they would have eight cars free. They were to have the 
Smithdown Road extension complete with regard to street and over- 
head works in the early part of June, and they would want for that 
service 20 cars, therefore 16 was necessary to provide tbat 12 cars 
should be delivered by June 1st in order to cope with this populous 
district. That was on the basis of a three minutes’ service, and it 
had been thought on reflection that that would not be ad: quate, and 
therefore they desired to increase the number from 12 to 20 cars. As 
they would require 300 or 400 cars for the whole city, there was no 
harm in ordering an extra car or two, and ially as in conse- 
quence of the delicate character of some of the machinery of the cars 
they got out of order and had to return to the shed. Eighteen such 
accidents occurred in 14 days. 

Speaking later, Mr. Rutherford said that, having regard to the 
great activity in electric traction all over the country, the price of 
electric equipments was bound to go up, and they ought to take every 
opportunity of getting hold of all the plant that could reasonably be 
suggested as ne for their service. That was why there was a 
considerable amount of haste. The British Thomson-Houston Oom- 
pany had offered to give prompt delivery of four cars, and were 
willing to give them prompt delivery of 12 cars. Then there was 
another matter in regard to litigation that caused them to go to the 
British Thomson-Houston Company. There was no doubt that the 

tents for motors and trailers were at present vested in the British 
Thomson - Houston Company. The Liverpool Corporation had already 


bad one or two actions brought against them, and they must not 


lace the Corporation in a ponon of being subject to law suits and 
Tn junctions when that could be done without any extra рее 

The town clerk stated that when the Corporation entered into асоп- 
tract with а German firm and Messrs. Dick, Kerr & Oo. to supply cars, 
& provision was inserted in the contract that the firms must indemnify 
the Corporation against any liability whatever, either for infringe- 
ment of patents or payment of royalties. .After those cars bad been 
provided, and were running on the Corporation tramways, an action 
was commenced by the British Thomson-Houston Company against 
the Corporation for alleged infringement of patents. He communi- 
cated with the two firms who had supplied the cars, and they were 
prepared to fight the case, or, at any rate, to pay whatever damages 
there were. At present tbe position was that the British Thomson- 
Houston Company had not delivered their statements of claim, but 
he had had ап intimation from them that when they had done so, they 
would not require the Corporation to deliver any defence or proceed 
further with the action until they gave notice that the Corporation 
were to do 10, and he assumed such notice depended on the direction 
in which the contracts went in the future. He did not expect that 
any court would grant an injunction with regard to the cars that were 
now running. 

Mr. G. Henderson asked if he was to understand that the Oorpora- 
tion's freedom from liability depended on their continuance of orders 
to the British Thomson-Houston Company. 

The town clerk replied that he had not said so, but he believed that 
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as long as the Corporation did not order cars from the two firms alleged 
to have infringed the patente, the British Thomson- Houston Company 
would not proceed the Corporation. | 

At Monday's meeting of the Tramways Committee 16 was resolved 
to invite local firms to tender for the 20 new cars required for the 
electric system. 


The Manhattan Railroad.—A Reuter despatch from 
New York says that the Manhattan Elevated Railroad Company has 
decided to use electricity as its motive power, and to issue 
18,000,000 dols. more stock for the purpose. 


Middleton.—It is stated that the Council has distinctly 
told the Board of Trade that they were not acting in conformity 
with the spirit of the Light Railways Act in giving the British Elec- 
tric Traction pea nd pomen to construct a railway through the 
DL and the Oouncil is going to appeal to Parliament on the 
su 


Mont Blanc.—A scheme has been drawn up by M. 
Saturnia, a Geneva engineer, and is at present receiving considera- 
tion, for a projected electric cable railway up Mont Blanc. The line, 
which is estimated to cost £400,000, would be 10 kilometres long, 3j 
of which would be in а tunnel. : 


Perth.—The Police Commissioners have given consent to 
the application of the Perth and District Tramways Company for 
authority to use electrio traction for the trams, but will not grant 
an extension of the lease. 


Portsmouth.—The Tramways Committee have con- 
sidered the report of the sub-committee who recently visited 
Willesden, Dover, Rouen, and Paris, for the purpose of inspecting 
the electrio tramways there. A preli report, which had been 
prepared, was read and carefully considered, after which the Oom- 
mittee decided, by ап absolutely unanimous vote, to recommend the 
Town Council to adopt the overhead aystem of traction for the Ports- 
mouth electric tramways. The report is to be printed and placed in 
the hands of members of the Town Courcil as toon as possible. Tte 
Committee had under consideration a letter from the tramways oom- 
pany with reference to the Oommittee's decision to apply to the Board 
of e for the appointment of an arbitrator in respect to the 
purchase of the company’s property. The company applied to the 
Committee not to make the application until after they seen the 
terms a*ked by the vendors, and expressed a hope that the negotia- 
tions might be completed without the intervention of an arbi- 
trator. The Committee decided to reply that they were quite 
willing to wait until the terms were sent in, providing the same was 
done specdily. 


St. Helens.—The Electric Supply and Tramways Com- 
mittee have been bisily pushing forward the work of laying down 
and equi the tramlines for electric traction. On the Prescot 
section the work has been stopped at Cropper's Hill for some time, 
owing to a request being made by the ways Committee that 
double lines should be laid in oederto ensure the safety of the cars on 
this hill. The committee have now resolved to lay double lines. Ia 
answer to the Tiamway Company, the committee have stated the 
order in which they will carry out the proposed extensions. The 
extension to the Ram’s Head, Haydock, will be carried out first, and 
this will be followed by the extensions to Nutgrove, Bt. Helens 
Junction, Derbyshire Hill, to the boundary of Prescot, and to Windle 
City. The promoters of the St. Helens, Leigh, and Bolton Light 
Railway have undertaken to withdraw their application for powers 
to construct the railway in the borough, and the proposed terminus 
of the light railway will be at the borough boundary in Newton Road. 
The St. Helens and District Tramways Company has asked the com- 
mittee to apply for powers to extend the proposed tramway from 
Derbyshire Hill to the borough boundary to meet the light railway. 
It was resolved, subject to the cost thereof being paid by the tram- 
ways company and the promoters of the light railway, that applica- 
tion be made to the Board of Trade for the necessary provisional 


Tees-side.—Mr. J. Clifton Robinson (representing the 
Imperial Tramways Company) met a deputation from the South Bank- 
in-N.rmanby Urban District Council last week, regarding the pro- 
р extension of the Tees-side electric tram system into the South 

and Eston districts. 


Twickenham Light Railways.—The Drake & Gorham 
Electric Pioneer Company has proposed to the London United Tram- 
ways Company, Limited, that they shonld combine in their applica- 
tions to construct a light railway from Richmond to Twickenham, and 
thùs meet the oppos os of the Twickenham District Council and 
kcal residents. latter company have replied refusing to enter 
into any such scheme. 


Wednesbury.—The town clerk has been instructed to 
oppose the Bill of the British Electric Traction Company in respect 
to the South Staffordshire Tramways. 


Wrexham.—The Town Council has decided to engage 
Mr. W. H. Trentham to advise the Council on the proposed electric 
lighting, refuse destractor, and electric tramways. 


Although, in the first instance, the 


landing 


TELEGRAPH AND TELEPHONE NOTES. 


Cutting the Manila Cable—A Washington. despatch 
says that the decision of Mr. J. W. Griggs, Attorney-General, 
‘respecting the legal questions raised by the cutting of the Eastern 
Extension cable by Admiral Dewey at Manila has been given. He 
upholds the right of a military commander to cut a cable within the 
territorial waters of the enemy without making his country liable to 

Mr. Griggs, therefore, finds that there is no ground for the 
claim for damages made by. the Eastern Extension Telegraph 
Company against the United States Government. 


Direct Continental Landline.—The laying of a new 
copper telegraph wire between Paris and Bordeaux for the Franco- 
Spanish Service has just been completed. It is understood that the 
new line will be connected with the Cadiz wire, thus forming direct 
communication between Paris and Cadiz. It is thought that this 
new wire will bave special importance, because the Teneriffe line 
n cerves the West Coast of Africa and South America starts from 

iz. 


German Cable Enterprise.—We understand that the 
Sultan has granted to Dr. Zander, director-general of the Anatolian 
Railway, who is connected with the Deutsche Bank, a concession to 
lay a cable between Constantinople and Kustepjeh or (Ouistanza) on 
the Black Sea coast of Rcumania. This cable, which will be a little 
over 200 miles in length, will render communication between Berlin 
and Constantinople vid Bucharest more secure, and is repoited to be 
the first link in a system which has for its object the establishment 
of an independent telegraph line to the East vii Fao. To render 
such a line efficacious it will be necessary that the control of the 
Turkish landline, which runs along the Euphrates valley, should Ъз 
handed over to Germany so that it may be put into working shape. 
scheme now initiated has for its 
object the establishment of a line to the East under German control, 
still the B:itish community will benefit in во far as such a line will, 
when under good management, afford an alternative route to India in 
competition with tho present joint-purre combination between the 
Indo-European and the Eastern Telegraph Companies, which per- 
sistently refuses to heed the demand во generaly made for a 
reduction cf rates to India. The German Emperor shown the 
interest which he takes in the subject by telegraphing to the Bultan 
his thanks for the concession granted to German subjects. We learn 
that in another direction active steps are being taken to secure for 
Germany an Atlantic cable route which will be independent of English 
landing places. We have frequently pointed out that the cable which 
runs from Emden to Vigo, although its existence is due to a great 
extent to English capital, meets the condition of avoiding an English 
place. The cable from Lisbon to the Azores having served 
the purposes of the English companies by which it was laid, can be 
connected with the Emden-Vigo cable, and it only remains to con- 
tinue the line from the Azores to the United States to establish, if 
necessary, With the help of American capital, a line which will meet 
the required conditions. At the recent meeting of the Anglo- 
American Telegraph Company, the chairman pointed out tbat a 
German cable was not n as far as the traffic-carrying capacity of 
the existing cables is concerned, but the German Government ceems 
to be determined, and wisely enough, we think, from their point of 


view, to establish lines both east and west, by means of which the 


control of telegraphic communication shall lie as little as possible in 
the hands of foreigners. i | 


German Submarine Cables.— The Standard Berlin 
Mardi grap says that the German Government is endeavouring to 
extend its system of submarine cables, in order to be independent of 
foreign lines. y has now only two such cables— one, that to 


German 
Spain, has a length of 2,064 kilometres, and was laid at a cost of 


34 million marks. It does not touch Ingland or France, but is con · 
nected with the trans-Oceanic cables to South America, Africa, 
Eastern Asia, and Australia. The second runs from Emden to 
Valentia, in Ireland. A joint stock company, with a capital of 
20 million marke, is now being formed at Oologne for the extension 
of the German submarine cable system. 


Telegraphic Interruptions and Repairs:— 
OAPLEA. tis Down. | Repaired. ' 
Amason Company's cable— : 
Oable beyond Gurupa... June 11th, 1898  ... 


Para-Maranham.... „+ Nov. 14th, 1898 ... Feb. 4tb, 1899. 
LANDLINES. 

Saigon-Bangkok  ... .. Feb. 2nd, 1899  ... Feb, 2nd, 1899. 

Lines rear La Paz, Bolivia . Feb. 1st, 1899 зе T 


Communication with іп. 
terior Madaga:car (tem- Feb. 5th, 1899. Jes 
porary) ... eo 


The Telephone Question.—Reading Council is peti- 
tioning for Government control, and will oppose the National Com- 
pany’s Bills. 

The National Company is circulating a reprint of the Times 
articles on “The Telephone Service,” to which we have already 
alluded at length. The circular contains an appendix compiled by 
the company, showing the progress of the company’s undertaking 


since the amation of the companies in 1859. 
The Aitne Urban District Council will present a petition 


against the National Telephone Company's ВШ. 
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CONTRACTS OPEN AND OLOSED. 


Belfast.—February 23rd. The Electric Committee wants 
tenders for water-tube boiler, two steam dynamos, and switchboard. 
See our Official Notices February 81d. 


Canterbury.— February 15th. Tenders are being invited 
for the supply of coal to the electricity works during ensuing year 
for the Lighting Committee. The quantity of coal likely to be con- 
sumed is estimated at about 300 tons. 

of State 


Christiania,—February 26th. The Secretary 
for Foreign Affairs has received a despatch from Her rag aap О 
Consul-General at Ohristiania, stating that tenders are invited by the 
Norwegian State Telegraph Administration for the delivery of about 
140,400 porcelain telegraph and telephone insulators, Tenders must 
be received at Ohristiania by 12 o'clock noon on February 26th, 1899. 
A copy cf the specification, conditions, &c., may be examined on 
personal application at the Commercial, ent of the Foreign 
Office any day, between the hours of 11 a.m. and 5 p.m. 


Edinburgh. — February 20th. The Council wants tenders 
for overhead travelling crane and storage batteries. See опг Official 
Notices February 3rd. 


Edinburgh. — February 27th. The Council want tenders 
for steam, exhaust, feed, and drain pipes, feed pumps and tanks. See 
" Official Notices " this week. | . 


France.—Feb 16th. The French Post and Tele- 

ph anthorities in are inviting tenders for the supply of 46 

etres of gutta-percha insulated electric cable. Particulars may 

be obtained from, and tenders to be sent to, Le Sous Secretariat 
d'Etat des Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Gloucester.—The City Council wants tenders for jet con- 


densers, air , cast-iron &c., for the electricity works. 
Bee our Official Notices” R = 3rd. 

Islington.—February 23rd. The Vestry invites tenders 
for the вар ly cf electrical and engincers' stores for one year from 
March 25th. Particulars, &c., are cbtainable from the Vestry Hall, 
Upper Btreet, N. 


Italy.— February 25th. Tenders are being invited by 
the municipal authonties of Ban Severa (Province of Foggia), for 
the electric lighting of the town. Tenders are to be sent to 
Il Municipio di San Severa (Foggia), Italy, from whence particulars 
may be obtained, 


Kingston-upon-Thames.— February 14th. Tenders are 

- being invited for the provision of telephonic communication between 

the various build ir ge upon the workhoime premises, Kingston-on- 

Thames, for the Guardians. Particulars of the architect, Mr. W. Н. 
Hope, Unicn Offices, Kingston. 


Manchester.—February 20th. The Corporation wants 
tenders for the supply of sample electric tramcars. See our 
“ Official Notices this week. 


Nelson (Lancs.).—February 14th. Tenders are being 
invited for the supply and erection of the following plant, for the 
Gas Committee :—( on A) steam dynamo, ejector condensers, &.; 
(B) switchboard; (C) alterations to accumulators; (D) overhead 
crane. Particulars to be obtained at the office of the engineer, Mr. 
Wm. Foster, Nelson, Lancs., on the deposit of £2 2s., which will be 
returned on the receipt of а boná fidc tender. 


Norway.—February 11th. Tenders are being invited by 
the Norwegian Telegraph Authorities in Christiania for the supply of 
804 tons of telegraph wire 4 mm. diameter and 121 tons diffó 5 3 mm. 
diameter. Tendeis to be sent to the Bureau des Telegraphen, 

erage Karl Jobansgade, 14, Christiania, whence particulars may be 
o : 


Oystermouth.—February 27th. The District Council 
wants tenders for the supply of electricity within the area. See our 
“ Official Notices" February 3rd. 


Southampton,— Tenders are invited for one 100-kw. 
engine and generator, one boiler, a set of accumulators, 20 motors, 
&c. See our “ Official Notices" January 27th. 


West Hartlepool.— February 18th. The Corporation 
wants tenders for feeders, mains, arc light leads, and road work. See 
our * Official Notices January 27th. , | 


CLOSED. 


Glasgow.—It is stated that the Westinghouse Electric 
Company are to supply the motors for the Govanhill electric cars at 
a ee oe essrs. Doulton & Oo. are to supply the earthen- 
ware du 


Herefoid.—The Town Council has just accepted the 
tender of the India-Rabber, Gutta Percha, and Telegraph Works 
Ocmpany, Silvertown, to carry out the installation for electric lighting 
cf the centre of the city, at a cost of £11,231. These figures do not 
include the buildings, trenching, and other matters. 


Leigh.— Last week the Council resolved to affix the com- 


mon seal to contracts with Messrs. Mather & Platt, Limited, for the 
supply and fixing of steam dynamos and steam exhaust pipes for the 


sum of £2,874, and a water softener, £150; Ohloride Electrical 
Storage jnre Limited, for the supply and fixing of accumoiators, 
£1,500; British Insulated Wire Company, Limited, for the supply 
and laying down of mains and urderground work, £1,537 194. 3d.; 
Messrs. Chamberlain & Hookham, Limited, for the supply of 
CO meters, £304 10s.; Messrs. James Carrick & Sons, Limited, for 
the supply and fixing of an overhead travelling crane, £196 ; Dorman 
and Smith, switchbcard, £715. 


Fareham (Hants).—The Contract Journal gives the 
following list of tenders submitted for electric lighting and laundry 
p for extensions at County Lunatic Asylum, Fareham. Mr. 

.J. Taylor, county surveyor :— 


F. Shalders, Southampton (accepted) A ee . £4,053 
Brush Electrical Engineering Company, London ‘ 4,630 
Calvert & Co., Manchester > of x s 4,650 
Bow, McLachlin & Co., Paisley 4,700 
Joel & Potter, Limited, London T 4,700 
Scott & Mountain, Newcastle-on-Tyne 4,865 
Laing, Wharton & Down, London .. i ès oe 4,998 
Matthews « Yates, Manchester © bs ee ee 6,385 
Heath, 8noxell & Co., Birmingham.. 75 5,540 
Crompton & Co., London e 5,650 
Thomas & Taylor, London. © TT 5,700 
Prestwich & Burt, Kingston-on-Thames .. 5,804 
Вах, Slatter & Co., London m Р ОКЕ. фу 9,500 
Summerscales & Sons, Keighley (laundry only) .. 5517 


NoTE.—There were two lower tenders. 


Middlesbrough,—The Town Council at their last meeting 
had under consideration the reporte of the Electric Lighting Oom- 
mittee, and the consulting engineer, Mr. Robert Hammond, on the 
te nders submitted for the plant and mains required for the Municipal 
Electricity Works, when the following were accepted :— 


Bec. Plant, 

A. Вопка Hovsr Pl. ANT: 8 Lancashire 
boilers ; 8 sets mechanical stokers ; 
steam feed pump; electric feed | Houldsworth & Sons, £8,058 6 0 
pump; injector; electric motor Bradford. 
and switch gear; weighing ma- 
chine, barrows, &с. 


Name of firm. Amount. 


B. Excise Hovst PLANT: One 800-kw. 
slow- speed steam dynamo; one Davy Brothers, Ltd., £6,900 0 0 
100-kw. high speed ditto; 200 sq. | Sheffield (with P. R. 
feet floor plates; motor trans- 8 Jackson & Co.'s dy- 
former; tools and instiuments; namos), 
oil filtering apparatus; painting | 
and spare parts. 


D. Overhead travelling 15-ton crane, Southgate Engineer- £325 0 0 
handrailing, ladder, and 100 feet ing Co., Ltd., New 
of steel rail. Bouthgate. 


E. Switchboard and instruments .. Nalder Bros. and £1,200 00 
Thompson, London, 


Е. Accumulators, stands, and instru. Hart Secondary Bat- £1,88016 0 
ments. tery Byndicate, Strat- 
ford, E. 


G. UxNpbERGROUND Work: Trenching; The British Insulated 48, 711 11 
brick surface boxes; troughing; Wire Co., Ltd. 
cables; joint boxes, &c. Prescot. 


Н. Meters: 100 direct current meters, Chamberlain & Hook- £500 00 
ham, Birmingham. 

Sheffield.—The Tramways Committee of the Corporation 
have, according to an exchange, recommended the following tenders 
for acceptance :—Cole, Marchant & Morley, Bradford, for two engines 
for the extensions at Kelham power station, £6,796, on condition that 
such engines are strictly in accordance with the tions of the 
electrical engineer; J. Brown & Oo., for supply of four boilers 


(similar to those previously supplied) for the extensions at the 


Kelham power station, £6,250; British Thomson-Houston Company, 
Limited, fcr two tramway generators of 500 kw. capacity, £5,280 
12s 6d.; that an extended contract be entered into with J. Eshelby 
for the construction and erection of extensions to the power station 
at Kelham Island, on same schedule of prices as contained in his 
present contract, the city surveyor g the cost at from £9,000 
to £10,000. 


FORTHCOMING EVENTS. 


Friday, February 10th.—At 5 p.m. Physical Society. Annual | 


General Meeting: address by the president. After 
which at an ordinary meeting, "An Amperemeter and 
& Voltmeter with & Long Scale," by Benjamin Davies ; 
probably to be read by Dr. Lodge. 
At 8 p.m.—Institution of Civil Engineers, Studente’ Meeting, 
paper on The Electrical Driving of Engineering Work- 
shops,” by William Middleton, Stud. I. C. E. 
At 7.30 p.m.—At the Westminster Palace Hotel. The 
Institution of Junior Engineers, joint meeting with the 
Diecussion Section of the Architecture! Association. 
Paper on “Factory Design,” by Mr. J. H. Pearson, 
M. J. E. 
Saturday, February llth.—At 230 p.m. Visit of Institution of 
Electrical Engineers (Students) to the Shoreditch 
Central Station, Coronet Street, Shoreditch. Party 
limited to 20. 
Saturday, February 18th.— At 3.15 p.m. Institution of Junior Engineers 
Мк 9 the Ealing Electric Lighting and Destructor 
orks. 


— 


* 


— 


o 
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NOTES. 


Nernst’s Electric Glow Lamp.—4As we go to press, 
„Optimist, London,” writes as follows:—'*In the descrip- 
tione of the above which have appeared in the technical 
journals, and been published in the Patent Specifications, 
and also in the explanation and exhibition of the lamp given 
by Mr. Swinburne at the Society of Arts on Wednesday, 
8th inst., great stress has been laid on the fact that the fila- 
ment does not require to be sealed in a vacuum; Mr. Swin- 
burne, indeed, went so far as to вау that it would not work 
ina vacuum. Some of the speakers on Wednesday seemed 
to think that in a few months all our present glow lampe 
would be 1 by the new open filament lampe, and pre- 
dicted bad days for the poor incandescent lamp manufac- 
turers. It appears to me, however, that a most important 
fact has been entirely overlooked, no mention, whatever, 
being made of it on Wednesday last, either by Mr. Swin- 
burne, or by those who spoke in the discussion, namely, that 
the great strides made in electric lighting by glow lamps, are 
almost entirely due to the filament being enclosed in an 
hermetically sealed g'obe, thus rendering it quite safe, and 
allowing it to be used in many places where gas in any form 
would be quite out of the question, and во, of course, the 
exposed filament type of electric glow lamp. No doubt, for 
ontdoor lighting, the Nernst lamp will be of great value; 
but a reference to the tables of electric light undertakings 
will show that outdoor lighting is a very small item in most 
central station accounts, so that the usual enclosed filament 
glow lamp would appear to still have the largest field, i. s., 
indoor lighting. No doubt the Nernst filament can be 
partially enclosed, and used indoors, too, but the advantages 
of a glow lamp with a filament hermetically sealed in a globe 
are 80 obvious, especially from the point of view of fire risks, 
that there is still hope for the oft-abused lamp maker, who 
produces glow lamps that will light without the aid of a 
match or a spirit lamp.” 


The Cowper-Coles Electrolytic Processes.—As we go 
to pr the following letter comes to hand from Mr. Caarles 
J. Beaver: —“ The correspondence on this subject appears 
to have culminated in the question of priority in the matter 
of the use of revolving disc cathodes. Will you allow me, 
as one who was for several years intimately acquainted with 
all phases of Mr. Cowper-Coles’s electrolytic work, to state 
that revolving disc cathodes, as well as revolving cathodes of 
other forms, were used by him long before the date of Dr. 
Tommasi's patent. The advantageous effects of their use 
were well known to him and his laboratory staff.” 


Lectures.—On Monday afternoon Mr. R. W. Hancock 
lectured on “ Everyday Applications of Electricity " at the 
London Institution, Finsbury Circus; 

At the Barnfield Hall, Exeter, on Żid inst., Mr. H. G. 
Massingham delivered a lecture to the members of the Exeter 
Literary Society upon Electricity as a Lighting, Heating, 
and Motive Power.” 

Under the auspices of the Bradford Sanday Society on 
Sanday last, Mr. A. Thornton lectured on “ Wireless Tele- 


gra ** | 

ете the Mason University College Engineering Sooiety 
at Birmingham last week, Mr. H. Lea read a paper on 
“Some Practical Points in Electric Lighting.” 

At a meeting of the Birmingham Association of Mechanical 
Engineers on Saturday, Mr. G. Conaty, of the Birmingham 
and Midland Tramways Company, read a paper on “ Electric 
Traction; its application in large towns.” 

On Ist inst. Mr. W. H Whitehouse, A. I. E. E., lectured 
on “ Electrical Work in Connection with Buildings before 
the Birmingham Clerk of Works and Buildere' and Foremens' 
Association. 


Appointments Vacant.—The Leyton District Council 
want an electrical engineer to take charge of the electricity 
undertaking at £250 per annum, rising to £400. See our 
* Official Notices." 

The Halifax Corporation want ап assistant electrical 
engineer. The Sonthport Council also want an electrician- 
in-charge, See our “ Official Notices.” 


new rales, 


Fire Prevention.—There has just been incorporated a 
new society of about 500 members, known as the British 
Fire Prevention Committee. Mr. Edwin O. Sachs is the 
founder and the chairman of the executive. The Committee 
includes officials of all trades or professions who may be 
either directly or indirectly interested in the prevention of 
fire, sach as surveyors, engineers, municipal officers, archi- 
tects, &c. The Committee proposes (1) to direct attention to 
the urgent need that exists for increased protection of life 
and property from fire by the adoption of “ preventive” 
Measures ; (2) to use its influence in every direction towards 
minimising the possibilities and dangera of fire; (3) to 
undertake such independent investigations and tests of 
materials, methods, and appliances as may be considered 
advisable. A testing station is being constracted by the 
Regent’s Canal where such investigations will be carried 


out. Three test huts have been already put up. The 


temperature inside these huts can be continuously recorded. 

This is done by thermo-junctions and reflecting galvano- 

ng of the same type as Sir Roberts-Austen uses at the 
int. 


Flash Advertisements.—The irritation and incon- 
venience caused by the use of flashlight advertisements in 
crowded thoroughfares in the metropolis has resulted in the 
presentation of a memorial to the London County Council by 
numerous architecta. They protest against the method of 
advertising by means of large letters or other emblems 
illuminated by the electric light or gas. The memorialists 
suggest the expediency of applying to Parliament for such 


powers as may enable the Council to deal effectually with this 


and cognate abuses. The search light advertisements have 
caused trouble among the street traffic on numerous ooca- 
sions, and this consideration is more likely to move the 
London County Council and the general public than the 
architectural abuse argument. 


The Franklin Institute.—In attaining the age of 75, 
the Franklin Institute is considered to have taken a place as 
an old Institution in the United States. Dating as it do:s, 
says Cassier's Magazine, from the early years of the century 
it has seen all that has.been accomplished in mechanical 
science since the locomotive became a public machine. It 
was started with the object of promoting and encouragin 
manufacturers, and the mechanical and useful arts. It has 
thus some resemblance to the Society of Arts, but has perhaps 
a rather more practical side, while at the same time being on 
& higher plane than the Mechanics Institute. It is a self- 
supporting Institute, boasts of a library of 50,000 volumes, 
and over 36,000 pamphlets, maps and chartae, now housed in 
metallic stacks in a fireproof of the Institution Building, 
which stands in Sonth Seventh Street, Philadelphia. The 
regular meetings of the Institute afford, and have afforded, а 
convenient medium for the communication of many dis- 
coveries in chemistry or Physics or novel applications of the 
sciences generally. In the museum attached to the Institute 
is Franklin's electrical machine and models of historical ma- 
chines, as well as come perpetual motion machines, while the 
Journal of the Franklin Institute is world known. It vas to 
the Institute that the U.S. standard of screw threads was due, 
and from time to time practical scienoe has been furthered 
by its influences and ai | 


Lord Kelvin.—The Institution of Electrical Engineers 
has elected Lord Kelvin an honorary member of the In- 
stitution. His Lordship is the first to be elected under the 


Everard v. Higgs.—In this action, heard on October 
26th last, plaintiff recovered £50 in of a claim for 
shares in the I.E.S. Co. Yesterday defendant’s appeal was 
heard and dismissed by their Lordships. 


i 


Personal.—Mr. E. Н. Mottram, who has been an official 
of the Birmingham Tramways Company for nearly 13 yearr, 
has been appointed superintendent of the Oldham, Ashton- 
under-Lyne, and Hyde Electric Tramways. 
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. The Queensland Government Electrieal Engineer. 
An Australian paper says that a deputation representing 
the consulting engineers in the city of Brisbane waited on 
the Postmaster-General in December to protest against the 
Government electrical engineer doing private work. Mr. 
Wilson replied that when that officer was engaged it was with 
the stipulation that he be allowed the right of private work. 
His agreement terminated in 1899, and if any fresh agree- 
са made the views of the depatation would be con- 
sidered. 


The Rüntgen Society.—At а meeting of the Rontgen 
Society last month, Major Battersby read a paper on “The 
Röntgen Rays in Military Surgery," in which he gave an account 
of the use made of the Röntgen rays in the Sudan campaign. 
After the bettle of Omdurman, 121 British wounded were 
conveyed to the military hospital at Abadieh. Of that number 
there were 21 cases in which the bullet could rot be found, 
or ita absence proved, by ordinary methods. In 20 out of 
these 21 cases an acourate diagnosis was arrived at with the 
help of the rays, the odd case being too ill for examination. 
The greatest difficulty Major Battersby experienced was in 
obtaining current to work his coil. Finally, the difficulty 
was successfully overcome by driving a dynamo with a 
tandem bicycle. The current for the dynamo was 
either for charging accumulators or for supplying the coil 
direct. The only objection to this apparatus was the diffi- 
culty of transport. Major Battersby thinks rome form of 
the influence machine would be the ideal generator. In this 
we think he is mistaken. The influence machine is ex- 
tremely susceptible to climate. In the Sudan it might work, as 
the climate is, as a rule, very dry; but in Cuba the American 
military surgeons found it was a complete failure. A machine 
large enough for practical work would also be very cumbrous 
and very fragile. The bicycle-dynamo installation in some 
improved form will probably, after all, prove the best. 


The Mechanicals New Home.—The new buildings of 
the Institution of Mechanical Engineers which have been 
erected at Storey’s Gate, St. James’s Park, at a cost of about 
£35,000, although not quite completed, are being used by 
the secretarial staff. The formal opening may not take 
place for some time, but the Institution held a meeting there 

esterday (Thursday) afternoon. The premises are stated to 
equipped in a very complete manner, all the lighting and 
power used throughout being electrical. | 


Electricity and Plants.—At а lecture given on 8rd 
inst. to the Amateur Horticulturist Society, Dr. E. Н. Cook 
F. I. C., Е.0.5., of the Clifton Laboratory, Bristol, described 
some successful experiments which he had made in forcing 
plante by electricity, and said that in order to multiply 
experiments and extend knowledge of the subject, he was 
prepared to submit to the action of electricity the seeds of 
any plants which might be sent to him, and he would send a 
report stating the resulta of the experiment. 


. Electric Power at Kalgoorlie,—A despatch from Perth 
(W.A.) to the Financial News says that the managers of 
some of the leading mines on the Kalgoorlie field are urging 
their companies to combine in erecting a central electric 
power station for eupplying electric power to the various 
mines for stamping, hoisting, winding, and pumping pur- 
poses, thus following the action taken for the first time in 
Australia by the English companies engaged in working the 
deep leads in Victoria. 


Mr. Quin’s Position at Blackpool.—The Electric Light 
Committee recommended the Council on Tuesday to allow 
Mr. Quin, the borough electrical engineer, to accept private 
consulting work, his to be fixed at £400 for three 
years. The Council discussed the matter briefly, and referred 
the matter to the General Purposes Committee. It was 
thought that if permission were given to Mr. Quin, other 
officials would want to do the same. 


Royal Institution.—At Monday's meeting several new 
members were elected, and a resolution was passed expressing 
sympathy with the relatives of the late Duke of Northumber- 

d, who had rendered invaluable cervices to the Institution 
for 48 years. 


The Northern Society of Electrical Engineers.—The 
annual meeting of this Society will be held at the Grand 
Hotel, Manchester, on Tuesday, IT 28th, at 7.80 p.m. 
o'clook. The business will include the following :—(1) To 
receive report of Council; (2) To elect a president for the 
ensuing year ; 8 To elect the Council and officers for the 
ensuing year; (4) To receive the president's address. 


Wireless Telegraphy.—Farther trials of the Marconi 
system were made on 30th ult. at the South Foreland light- 
honse, in the presence of representative from the Councils of 
Dover, Ramsgate, Margate, Broadstairs, Sandgate, &c. The 
trials were under the supervision of Signor Marconi. The 
system acted well. Tha height of the pole used for trans- 
mission was 180 feet, and Signor Marconi considered that 
by this a message could bə sent to the French coast. The 
receiving wire on the lightship was run 80 feet up the mast. 
Promises of support to & resolution urging the Board of 
Trade and the Admiralty to take up the system were given. 

It is announced that experiments are about to be taken in 
hand with Marconi’s system of telegraphy without wires 
between Messina and Reggio. 


The Copper Market.—Messrs. Н. R. Merton & Co.’s 
last fortnightly circular contains some startling figures. The 
rice of G.M.Bs. has advanced from £60 10s. to £69 10s. 
uring the fortnight ending January 31st, a rise, we suppose, 
unprecedented in the history of the metal. The following 
series of prices on January 31st in successive years are inte- 
resting :—1896, £43 178. 6d; 1897, £51 28. 6d.; 1898, 
£49; 1899, £69 108. The European stocks of copper, in 
port and afloat, are 26,015 tons,a decrease of 565 tons during 
the fortnight, and of 1,880 tons during the month. The 
total supplies in January were 18,904 tons, as against 20,785 
tons delivered. This decrease in stock does not justify the 
enormous rise in price which has occurred, and the market is 
evidently being exploited in the interests of sellers. The move- 
ment will, however, defeat itself, for with copper at £69 10s. 
per ton, it will pay electrical engineers under certain conditions 
to make use of aluminium in place of copper for conducting pur- 
Using the formula and data given by Mr. Kershaw in 

our issue of September 16tb, 1898, and substituting 7:814. for 
5:94d. as the price of copper per pound, we obtain the ratio 


110 as the relative costs of conductors of copper and 
aluminium of equal sectional resistance. If, however, the 

ice of aluminium be taken at 14:54. per pound (the Pitts- 

urg Reduction Company are offering the metal in rod or 
ber form for conduoting purposes at this price), the ratio 
becomes 100 and copper at the present market price no 
longer possesses any economic advantage for electrical oon - 
duoting p as compared with aluminium. It will be 
understood that we are not referring to insulated conductors. 


NEW COMPANIES REGISTERED. 


EEE 


British Mutoscope and Biograph Company, Limited 
(60,403).— This company was registered on January 23rd, with a 
capital of £300,000 in £1 shares, to acquire the business and certain 
реш rights and other parte of the property of the Mutoscope and 

iograph Smac , Limited, and in particular the machines or 
instruments known respectively as “ Mutoscopes," “ Biographs,” and 
" Mutographs;" to enter into an agreement with the said syndicate; 
to manufacture, sell, purchase, let out on hire, erect, maintain and 
exhibit such instruments, and to carry on the business of electricians, 
electrical, mechanical, chemical and metallurgical engineers, suppliers 
of electricity, photographers, &c. The first subscribers (each with 
one share) аге: —E. B. Koopman, 18, Great Windmill Street, W., 
managing director; W. T. Smedley, Newhall Street, Birmingham, 
chartered accountant ; F. T. Macdonald, 2, New Court, Lincoln's Inn, 
barrister; O. A. Pearson, F'rensham Place, Farnham, newspa pro- 

rietor; E. Hudson, 71, Lancaster Gate, W., printer; G. Newnes, 

ait., Putney Heath, S. W., and 8. J. Field, 18, Great Windmill 
Street, W., secretary. The first directors (to number not less than 
two nor more than seven) are to be nominated by the subscribers ; 
qualification, £500; remuneration, £1,500 per annum, and a share in 
the profits, divided between them. Registered office, 18 and 19, 
Great Windmill Street, Shaftesbury Avenue, W. 


Trafford Power and Light Supply, Limited (60,419). 
—This company was registe on January 24th, with a capital of 
£100,000 in £1 shares, to enter into an agreement with William P. J. 
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Fawcus for the acquisition of a concession for the sole and exclusive 
right and privilege to supply electricity and fuel gas for lighting, 
heating, traction, motive power, or other purposes, to the whole of 
the roads, streets, and premises in Trafford Park Estate, Manchester, 
and to carry on the bustüess of electricians, electrical engineers, 
suppliers of electricity and gas, iron founders, tool manufacturers, 

maker», machinists, &o. The first subscribers (each with one 
share) are:— W. P. James Fawous, Hed House, Altrincham, engineer ; 
Jossph Nasmitb, 61, Barton Arcade, Manehester, engineer; frey 
B. Samuelson, 7, Cadogan Gardens, S. W., manufacturer; H 
Edmunds, 9. Queen Aune's Gate, S. W., manufacture? ; Frederick 
Bmith, Oaledonia Worke, Halifax, wire manufacturer; James B. 
Bexter, Leyland, Lancs, rubber manufacturer; and George W. 
Lowoock, 78, King Street, Manchester, engineer. The number of 
directors is not to be less than two nor moie than seven; tbe first 
are to be nominated by the aubscribers; qualification, £250; 
remuneration, £750 per annum and a percentaze of the pr fits 
bei between them.  R:gistered ссе, 78, Kiog Street, Man- 
e А 


Electric Canal Haulage Company, Limited (60,462). 
bis company was registered on January 27th, with a capital of 
£3,000 in £1 shares, to adopt an agreement with B. H. Thwaite and 
George Cawley, and to establish electric generating stations for the 
distribution and use of electrie energy for the purpos» of hauling 
vessels. The first subscribers (each with one share) are:— George 
Cawley, consulting engineer; Obas. A. Embleton, engincer; John 
Cawley, clerk; Benjamin Н. Thwaite, consulting engineer; Horace 
Allen, civil engineer ; and Thomas J. Danney, mining surveyor, АП of 
29, Great George Street, B. W.; Miss Ada M. Cawloy, 54, Huron Road, 
Balbam, B. W. Registered without articles of association. 


Medical Electro - Thermie Generator Company, 
Limited (60,475).—This company was registered on January 28th, 
with a capital of £20,000 in £1 shares, to acquire, take over as a 
going concern, and oarry on the business of күпоо of hot baths 

on by the Medical Electro-Thermic Generator Company, 
Limited, at 31 and 32, Upper Berkeley Street, W.; Buxton Hydro, 
Buxton ; Royal Baths, Harrogate ; Clifton Grand Spa, and elsewhere, 
and to acquire, sell, and use the Greville Electro-Thermic Air Baths. 
The first subscribers (each with one share) are:— G. Hickson, 16, 
Wickbam ; Towcester, clerk; A. Е. Greville, Towcester, 
solicitor; T. W. Precicus, 1, Norland Gardens, Norland Road, clerk ; 
H. J. Garlick, 54, Porchester Road, Bayswater, clerk; H. E. Greville, 
32, Upper Berkeley Street, W., solicitor; Reginald Н. Andrew, 2, 
Nutford Place, W., electrician ; and J. Dickinson, 39, Bayham Street, 
Camden Town, bath attendant. Registered without articles of 
asecciation. Registered office, 2, Staple Ian, Holborn, W.O. 


Yale Electric Power Company, Limited (60,493).— 
company was on January Slet, with a capital of 
£10,000 in £25 shares, to adopt an agreement with Thomas P. O. 
Yale, and to ситу on the business of au Electric Light and Power 
Oompany at Blaenan-F'festiniog, in Merioneth, North Wales. The 
first sabscribers (each with one share) are:—Frederick S. Percival, 
Bodawen, Portmadoc, North Wales, quarry proprietor; Horace 
Percival, Naw House, Pakenbam, Suffulk, major-general; Frarcis W. 
Percival. 2, Southwick Place, W., barrister; Oec'l E. Green, О ikfeld, 
Forest R w, Sussex, gentleman; Thomas P. О. Yale, Red House, 
Ri ca, Mon., electrical engineer; William C. Yale, J.P., D.L , Plas-yn- 
Yale, Corwen, North Wales; Edward H. Percival, J.P., Kenisbury 
House, Gloucester. The number of directors is not to be less than 
three пог more than five; the first are the first five subscribers; 
qualification, £200; remuneration, £100 per annum divisible. 


“Steady Are Lamp Company, Limited (60,532).— 
This company was registered on February 9rd, with a capital of 
£20,000 in £1 shares, to carry on the business of elcctric lamp maanu- 
facturers, mechanical, electrical, and gas engineers, millwrights, 
timber merchants, and suppliers of electricity. The first subscribers 

each with one share) are: — Walter B. Olowes, 55, Donnington Street, 

ticester, secretary; James S. Blackwell, 54, Olarendon Street, 
Leicester, electrical engineer; William A. Obarles, 12, Kennington 
Mansions, S. E., engineer; Frederick O. Gearv, 51, Kirby Road, 
Leicester, electrical engineer; Edwin E. Vosa, 57, Bull’s Head Street, 
Leic: ster, electrician; Doug as Francis, Mansfeld Street, Leicester, 
range merchant; Alfred Lock, 18, Frog Island, Leicester, electrician. 
The number of directors is not to be less than three nor more ветер. 
The first are Wm. A Charles, James B. Blackwell (mans ging directors 
with £250 each per annum), Laban Simpson, Arthur J. Davis, Jobn 


F. Neal, John Rollitson, and Andre Stahl ; qualification, £100 ; rema- 


neration as the company msy fix. | 


Search Light Syndicate (of America) Limited 
(60,537).—This company was registered on February 3rd, with a 
capital of £30,000 in £1 shares (9,000 “A,” 10,000 "B," and 11,000 
" 0") to adopt an agreement with Thomas W. Goad aud James N. 
Bparks, and to carry on the business of reflector and projector manu- 
factarers, importers and exporters, builders, engineers, electricians, 
metal workers, &c. The first subscribers (each with one share) are: 
—Thomas W. Goad, E.M.O.E, Westgate-on-Sea; J. N. Sparks, 
АМТО.Е, Winchester House, E. O.; J. B. Moffatt, Winchester 
Hoose, E.O., clerk; B. M. Woodhouse, 52, Cannon Street, E. C., 
chartered accountant; J. Arnold Norton, Billiter Buildings, E.O., 
8. W. le Henry J. Welch, 82, Abbeville Road, Clapham, 
B.W., clerk; Thomas M. C. Bteuart, 16, Albany, Road, Camber- 
well, S.E, clerk. The number of directors is not to be less than 
three nor more than seven. The subscribers are to appoint the first ; 
qualification, £100 r annum and 5 


: remuneration, £500 
cent, of t 1 
В ro net profits divisible. Registered ссе, 92, ВІ 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Binko, Ridsdale & Со, Limited (54,566).—This com- 
pany's statutory return was filed on November 11tb, when the whole 
tal of £24,000 in £1 shares was taken up, and paid for in fall. 


Bright's Light and Power, Limited (58,290).—This 
company’s statatory return was filed on Dacember 8th, when 66,667 
shares were taken up out of a capital of £200,000 in EI shares; bs. 
per share has been called on 66,660, and £1 per share on the others; 
£16,547 bas been paid, and £123 is in arrears. 


Berry's Electrical Company, Limited (58,587).—Thia 
company’s atatutory return was filed on December 31st, when 883 
shares were taken up out of a capital of £3,000 in £1 shares, and 
piid for in full. 


Central Electric Sapply Company, Limited (53,080). 
—This company’s annual return was filed on January 19:b, when 
307 shares were taken up out of a capital of 2100,0С0 in £5 shares; 
£1 per share has been called on 300, and no calis have been ma ie on 


the others; £300 has been paid. 


Chelmsford Electric Lighting Company, Limited 
(36,124).— This company's annual return was filed on January 18th, 
when 9,878 shares were taken up out of а capital of £50,000 in £1 
shares. £9,871 bas been paid, and £7 is in arrears. 


Bromley (Kent) Electric Light and Power Company, 


Limited (54,127).—This company's annual return was filed on 
January 4th when 1,637 shares were taken up out of a capital of 
2000. in £5 shares, £1 per share has been called and £1,637 
receiv 


OITY NQTES. 


Sonn very important matters were discussed 

The St. James’s at the meeting of this compsny, held on Tues- 
and Pall Mall day last, but, as far as the shareholders were 
Electric Lighting concerned, no question exceeded in interest that 
Company. relating to the issue of new shares at a pre- 

| mium. The suggestion of the directors was, 


that such a premium would provide a substantial addition to the . 


reservo, but this was resented by a strong body of shareholders, and 
these differences of opinion led to the whole of the shareholders 
being circularised both on behalf of the board and their opponents. 


No one denies the wied om of building up а large reserve, and, as far 


as possible, it ougbt to be furnished from revenue; bat when it 
becomes nebessary to raise fresh capital, we think that a company 
whose shares stand at three times their nominal value is justified in 
issuing shares even to the proprietors at a premium. It might have 
deen a plea ant thing for individual shareholders in tke St. James's 
Company to have bought large batches of shares at par value and 
sold them next day at something like the present market price; such 
a proceeding would enrich the individual, but would not help the 
joint purse of the company. Therefore, as it is the duty of the board 
to consider the interests of the whole body of eharehclders, they were 
well advised in suggesting the issue at a premium, and the proprietors 
showed their good sense by accepting the recommendation of the 
directors, We must, however, raise a protest against an alarmist 
paragraph in the circular issued to the shareholders by the beard. It 
is, we admit, important to impress the shareholders of the grave 
necessity of providing a reserve fund, but to do that by statirg that 
the electric supply business is an industry, depending entirely on 
elaborate and refined machinery,” is, we fear, slightly exaggerative 
and quite undesirable. 


Westminster Electric Sapply Corporation, Limited. 


Тви report of the dirt ctors, to be presented to the ordinary meeting 
of shareholders to be held on Wedaeaday, February 15°b, at Eccleston 
Place, states that the supply of current which, on December 3lst, 
1897, was provided for the equivalent of 290,561 lamps of 8 O.P., 
had increased by December 31st, 1898, to the equivalent of 339,986, 
and at the present time there are on circuit the equivalent of 
343,617, and applications have been received for a farther 8,134 
lamps of 8 O.P. The length of roadway in which maine have been 
laid now exceeds 48 miles, making about 197 miles of ways, into which 
upwards cf 168 miles of copper (strip and cabl:) have been drawn. 
The directors Fave taken special stepa to encourage the use through- 
ont the system of supply of 200 · volt lamps. The effect of this change, 
when completed, be to increase very greatly the capacity of 

existing mains and to reduce fature capital expétiditure under this 


| 214 | Е THE ELEOTRIOAL REVIEW. [Vol 44. No.1,107, Равволвт 10, 1899, 


head. The extensions of the central stationa at Davies Street and 
Eccleston Place, referred to at the last general meeting, have been 
completed, and the plant is at work. The plant and machinery have 
been . throughout the year, and have been fully 
maintained from revenue. Owing to the continued increase in the 
applications for current, the central station at Davies Street is now 
d equipped for its maximum supply, while the space avail- 

able at the other stations will shortly be utilised. As it has been 
found impossible to obtain a further suitable site for extension or the 
provision of a new station within the corporation’s authorised ares, 
the directors have united with the board of the Bt. James's and Pall 
Mall Company in promoting a Bill for a joint central station outside 
the com panies’ areas, for the purpose of supplying current in bulk 
to thecxisting stations of this ration and of the Bt. Jamos's com- 

ny. The capital invested in this undertaking, as shown in the- 

-sheet, is at present unremunerative. The late prolonged 

strike in the South Wales c»alfields, and unforeseen difficulties in the 
ccmpletion of Millbank Street station, have caused very considerable 
additional expense during the year. The directors consider that they 
may congratulate the s olders on the fact that, notwith- 
standing these difficulties and the extra rebate allowed to con- 
sumers, which came into force on Jan 186, 1898, the 
total cost per unit remains about the same, and there is no decrease 
in the amount available for dividend. An interim dividend, at the 
rate of 10 per cent. per annum, for theshalf-year ending June 30th, 
1898, has been distributed. After allowing for depreciation, sinking 
fund, &c., the net balance available for dividend is £28,033 6s. 4d. ; 
the board therefore recommend the payment of а dividend at the 
rate of 14 per cent. per annum, less income-tax, for the past balf-year, 
making 12 per cent. for the year ending December 31st last, carrying 
digo = balance сто а. = р directors have to record 
with extreme regret the death during the past year of their colleague, 
Mr. James Herlop Powell, and in accordance with Article 127 of the 
articles of association, they bave elected the Right Hon. Lord 
Ampthill to fill the vacancy. 
association, two of the directors, W. Hayes Fisher, Esq., M.P., and 
Sir Douglas Galton, К.О.В., retire; but, being eligible, offer them- 
selves for re-election. 


Anglo-American Telegraph Company. : 


Tum ordinary general meeting of the Anglo-American Telegraph Oom- 
pany, Limited, was held on Friday last at Winchester House, Oid 
Broad Street. Mr. Francis А. Bevan presiding. 

The CuaIBMAN, comparing the figures of the balf-year with 
those of the corresponding half-year, said there had been an increase in 
receipts (f no less than £14,418, the total ve ipts being £190,520, as 
against £176,102. In additich to these increased traffic receipts they 
bad also earned duricg the раё half-year £3,800 by the letting out 
cf the Minia, and besides that they brought forward a balarc: cf 
417.560. They had, therefore, the gross amount to deal with of 
£212 493, as against £157,832/last year. The increase over the corre 


ding balf-year in working expenses was £2,329, and in repairs об 


cables £2,€68 ; altogether £5,032. Deducting that from the £15,558 
gross increase on tbe receipts, they bad an increase of £10,555, as ocom- 


d with the corresponding’ period of last year. The renewal fund 
ad increased during the year by £59,700—derived, £24,000 from the 


amount sgreed to be taken out of revenue, £21,000 from 


rest, ard 
they had realised some of their securities, on which there v : very 


handsome profit of £14,300. These three items made up а sum of 


£50,700. The renewal fond was ually attaining a very substantial 
amount, but it was the right policy to pursue, at all events for the 
present, to go on increasing that renewal fund. The result of these 
increased receipts was that they were able to give the deferred share- 


holders a dividend. They were able, after paying the preferred 


shareholders their 6 per cant., to give the ordinary shareholders £3 9з. 
for the , and 18s. to the deferred shareholders. Of the amount 


required for this, no less А sum than £17,558 had been derived from 


the earnings of the Minia during the past year, and had they not 
had that windfall they would not have been able to give 


the deferred shareholders - this substantial dividend. bey 
had begun the year very well, and the gross receipts of the 


pool, of which the lo was entitled to 55 per cent., were rather 
more than £5,000 for the first month of the year above what they 
were in January, 1898. The 1674 cable had been broken, but not at 
апу great distance from the land, and at a place where there was no 
difficulty in repairing it. Whea the ice which was now down in the Bay 
had cleared away, they would be able, without the slightest difficulty, 
to mend the 1874 cable. He need scarcely say that they endeavoured 
ia every way to keep up to date as to appliances, to perfect as far as 
possible the work they did, and he believed they would continue to 
diminish what was called technically “dela the messages "— 
namely, the time occupied in the transmission of messages between this 
country and America. No effort would be spared on the part of the 
directors ог the management i to ensure that this traffic should 


inerder 
be conducted as perfec'ly as possible. The arrangement which had 


been in operation for many years, by which this company carried the 
German traffic, expired at the end of the year, and the German Post 
Office had given them notice that from the end of the year they 
would no longer be asked to carry their messages. This meant 
that they were going to make 5 to lay a cable for them- 
selves, The directors of the glo-American Oompany had 
had a great deal of negotiation with the German Post Office 
authorities, and had tried in eve way to make some 
кепшеп, with them by which the laying of tbis cable should be 
avoided. All efforts bad hitherto been unavailing, and the Germans 
seemed to think that they ought to havea cable of their own. If 


In accordance with the articles of. 


rp Magra made ар their minds to that it was impossible to prevent 
their carrying those wishes into operation, but he was not aware 
either that the capital necessary for laying the cable had been sub- 
scribed or that any cable had been ordered. If this cable was laid it 
certainly would not be for the requirements of the traffic. It was 
absolutely unneeded as far as traffic was concerned; the existing 
cables were quite able to carry all the existing traffic, and could 
carry a great deal more. The chairman of the Direct United States 
Company rather seemed to convey the impression to his sbare- 
holders that their cables were pretty full, but he (the speaker) was 
inclined to take the other view, and to say that they could still carry 
s great deal more traffic than at present, and that, therfore, this 
cab'e, if laid, was perfectly unnecessary as far as traffic purposes were 
concerned. He did not exactly understand how those German gentle- 
men who laid the cable were going to mske very much profit 
out of it, but that was their concern. They had before 
them the example of tho French company, which had made nothing 
since it left the pool in 1856: and if the Germans were to make 
any profit it must be that they had а substantial guarantee from the 
Government. Again, though they might carry the traffic one way— 
outward from Germany—he did not see how they were going to get 
traffic from the other side. The whole of the traffic there was in the 
hands of the allies of tke existing companies, who were bound to 
hand to them all the traffic tbat they could collect; and if the new 
German cable were to make arrangements with any or the existing 
companies, it was evident the existing companies must give up some 
portion of theirs, He did not think they need be too much alarmed 
as to this threatened German cable. Probably it would come cff in 
some way or another, but he did not think the loss would be to them 

uite so much as some people thought. It would be a lose un- 

oubtedly if carried out. There was noconcealing that fact; but, 
considering that the company’s ordinary traffic was increasing, he 
was not fearful that this threatened competition ‘would affect them 
80 very severely. The German Government might find some way in 
which they could carry out their arrangements. Meanwhile, all this 
company could do was to sit still. The chairman concluded by 
moving the adoption of the report and approval of the dividends as 
recommended by the directors, which was accepted. 


St. James's and Pall Mall Electric Light Company. 


The ordinary general meeting of the shareholders of the above com- 
y was held on Tuesday at the offices, Carnaby Street Central 
ао Golden Square, W., Mr. Eustace J. A. Balfour, the chairman, 
presiding.. : 
The report and accounts having been taken as read, the CHAIRMAN, 
in moving their adoption, said that since he had the pleasure of, 


meeting the shareholders last year the business of the company had 


been carried on in a satisfactory manner, and he was in a position to 


congratulate them on the continued success of tte undertaking. The 


extensions at Carnaby Street central station had been completed and, 
equipped with machinery of the most modern type, and the station 
was now in full working order, with a plant of 4,500 horse-power. 
The Mason's Yard station had been fitted with new engines 
to overcome the difficulties which were experienced from vibration, 
and that station had been running satisfactorily throughout the year, 
in conjunction with the Carnaby Street station, with its full plant of 
1,500 horse-power, and there been no cause of complaint. In the 
course of the year they bad added a total of 12,026 lampe to their 
service, amcunting to an increase of upwards of 13 per cent, and they 
had now а total of 142,853 connected. Fresh orders were coming in 
daily, including several large consumers, and there was every reason 


to suppose that the business would continue to expand in the ваше 


steady manner as it had in the preceding years. A further reduction 
had been effected in the working expenses, and it was notable that 
in spite of the unfortunate strike which took place in the Welsh coal 
trade, and which enhanced the price of coal, their cost per unit of 
electricity which was the lowest of all the meropo ып companies— 
had been slightly reduced, and he might also add that he believed they 
were among the very few companies against which no complaint was 
made in the matter of smoke. As he informed them in his speech 
last year the dircctors had acquired a freehold site on which they pro- 
posed to deal with all future extensions and so secure economy in 
working. 'They bad resolved to enter into an agreement with the 
Westminster Electric Supply Corporation to promote a Bill ia the 
ensuing session of Parliament under the title of the Central Elcctric 
Supply Company, Limited, to erect a joint station for the supply of 
electricity in bull to -their res districts, &nd to share the ex- 


penses Unfortunately, that Bill was opposed in the last session of 


Parliament by the Great Central Railway Company, who succceded 
in getting compulsory powers over the land for their own 
purpose, thus delaying them a full year in their operations— 
time which they could ill spare. A fresh Bill had been 
drafted for the ensuing session, and a suitable plot of land had 
been scheduled for compulsory purchase, and in view of the favour- 
able attitude of the Joint Committee of Parliament which had under 
consideration last year the granting of additional facilities to electric 
supply undertakings, he thought there was a reasonable prospect that 
the scheme would be carried through to a buccessful issue. The 
Central Electric Supply Company, which would be controlled by the 
joint boards of the St. James’s acd the Westminster Companies, and 
pace under the same management, would be able to supply all the 

uture requirementsof both companiesin the most economical manner. 
The result of the Bill would be to enable the directors to take steps to 
meet the growth of their business. The present plant would suffice 
for their requirements for ancther season only, and it was imperative 
that provision should be made for further extensions for the winter 


— we 4 >. ee e = о = 


Vol 44. No. 1,107, Fubavaay 10, 1899.) THE ELECTRICAL REVIEW. 


215 


of 1900. The directors therefore were proceeding by Bill in the 
ensuing session of Parliament to acquire, by compulsory purchase, 
certain property at the back of Oarnaby Street station, and they pre. 
posed to extend their present premises, and put down sufficient plant 
8s would enable them to meet all requirements. Oat of the profits 
of the year's working, the board proposed a dividend of 124 per 
cent., with a further bonus of 2 per cent.; but as he had pointed out 
last year, the dividend of 144 per cent. was, in а certain way, a fic- 
titious one. With regard to the founders’ shares, as they were aware, 
those rights had been extinguished by purchase—by the issue to the 
founders’ shareholders of 12,000 ordinary shares. At present tho 
founders’ shares were held by him (the chairman) in trust for the 
Son pen". aud would shortly be technically as well as practically extin- 
guis The ordinary capital of the company would then stand at 
E160, O00, and the directors р to round off the ordinary share 
cap theissue of the remaining 8,020 shares. They had deemed 
to pay off £50,000 4 per cent. debenture stock, so that 
at the commencement of next year the capital would stand at 


larg 
to issue a circular to the shareholders, in which they laid their views 
on the matter very fally before them, and iu which they asked them 
to support their policy. Ia reply to that two circulare had been 
issued, in which, while no objection was takan to the formation of 
roper reserves, the opinion was expressed that such reserves shonld 
be provided out of revenue. In looking at that question, the first 
thing to be said was that the directors were not prepared to depart 
from their settled policy of many years ne ^ policy which had 
been approved Бу the bulk of the shareholders. It must be remem- 
bered that the company was going to Parliament for extended powers 
this year, and he felt sure thatif they adopted the su on of some 
shareholders, and issued those shares at par, they would not stand any 
chance of their Bill through. were, too, undoubtedly on the 
eve of seeing inventions introduced into electric lighting which 
would very much reduce its cost. It was very difficult to prophesy 
what exact effect that would have upon the company, but it might be 
that it would uce an increased demand, so great and so sudden 
that they would have the utmost difficulty in meeting it. In that 
case, the question of raising fresh capital very rapidly might aries, 
and with the reserve fund which theissuing of the 8,000 odd shares 
would give them they would be able to meet such circumstances by 
raising new capital at a comparatively low rate of interest. 
Therefore, in vibw of all th circumstances of the сазе, and 
especially in view of their applying to Parliament for compulsory 
powers he and his fellow directors believed their policy to be a wise 
anda politic one. They must never forget that they were a public, 
and not a private company. They had no monopoly. Oompetition bad 
been keenly felt in the past, and would probably be again felt in the 
future, and in the face of competition a strong financial position was the 
only safeguard. In conclusion, he said that although the board were 
alwayssorry to differ from any section of their s = fea ed 
bound in this case to adhere to their settled policy, in which, he was 
glad to say, they were sur porte’ by a majority of the shareholders, as 
evidenced by the proxies they had received. 
Sir J. Н. Morgs seconded the resolution. 
Mr. E. P. S. Кввр wished to move an amendment to the effect 


that it was desirable that the 8,020 shares should be offered to the | 


shareholders at par and not at a premiam. 

The CHariBMAN said he could not accept that as an amendment, 
upon which Mr. Reed said he would b3 compelled to move that the 
report of the directors be not adopted. With reference to the point 
at imme, he said he thought the matter affected the shareholders per- 
haps more than it did the directors. They might assume that a sub- 
Mantis] premium would be asked—say, from £6 to £8 per share— 
and they, the present shareholders, would be asked to put their 
hands in агты ооа Toe ку toad ee establishing 
it might reserve fund. If the shares were to be offered to the public 
it be wise and judicious to issue them at a premium, but he 
did not think such a pony мав right to adopt in the present case. 
It was asking tho sharehol to put their hands in their pockets and 
subscribe a heavy premium for the benefit of 

Mr. D. Hurrou 
strongly that the shareholders ought to receive those shares at par. 

to the directors they were to pay a pomm to create 

and then it was to be 

repaid to them under the name of redemption of capital, so that they 
y y their own capital out of their own pockets. 

He suggested that i would be better for them фо keep their money in 
own pockets rather ve е company to be re- 

Mr Бос лош a чел ш Oe d ssid | share 

: BOULNOIS, in su g the amendment, that any share- 
leased, could make his own redemption fund out of 


Mr. W. Н. Horcumson thought that it was unfair to burden the 
Present shareholders with the creation of such a large reserve as was 
proposed. If the directors issued the shares at a small premium he 
thought the shareholders might be willing to accept it. 

Mr. Ногрив said that it might be a very excellent thing for the 


ty. ` : 
tho amendment, and said he felt very 


founders’ shareholders if the proposed issue was msde at a premium, 
but he thought that it would be a most unfair thing to those who had 
bought their shares in the market and paid £17 for them. 

Mr. WarTER Lear (a director) said that so far as he knew tho 
intentions of his colleagues, their idea was to put the reserve fund 
into the business and use it, but they claimed а free hand with 
regard to that reserve fand. There were many uses to whi:h it might 
be put. Suppose they had а bad accident or a fire at their atation, 
ae prudent men they ought to havea large reserve fund on which 
they could draw in such a contingency if necessary. It must ba 
remembered that all the directors were shareholders, and it would be 
a very pice thing for them to Pt many thousands of pounds into 
their own ets, and those of their friends and the reholders. 
They could do that simply by issuing the shares at par, and if they 
did not do so, the shareholders must believe at least that they were 
disinterested, and that they had very serious convictions on the subj sot. 
There was the question of competition, which they must not ignore. 
The question of issuing the shares at par was one which the directors 
considered absolutely vital, They had been asked to name the price 
at which they would issue the shares, but they could not do that, for 
they did not know yet when the monsy would be required. There 
was not the slightest doubt that they intended to issue them so as to 
give the shareholders a substantial return of profit, but beyond that 
he oould not go. | 

Replying to a shareholder, the Onarnmas asid that the directors 
had received proxies in favour of their policy to the extent of £21,806, 
ray proxies had bsen sent in against the tors to the extsnt of 

500 : 


The Снатвмам briefly replied upon the discussion, and upon a show 
of hands the report was adopted by 26 to 21 votes. 

Subsequently special resolutions were passed as follows: — 

“That the capital of the company be reduced from £300,100, 
divided into 20,000 preferenca aud 40,000 ordinary shares of £5 each, 
and 100 founders’ shares of £1 each, to £300,000, divided into 
20,000 preference aud 40,000 ordinary shares of £5 each, by cancelling 
the 100 founders’ shares of £1 each.“ 

“That the Bill introduced into Parliament intitaled ‘A Bill to 
empower the 85. James’s and Pall Mall Hleotrie Light Oompany, 
Limited, to acquire lands and erect generating stations, and for other 
parposes, a copy of which has been submitted to the meeting, ba and 

he same is hereby approved subject to all such additions, altera- 
ea and variations as Parliament may thiok to make therein or 
8 on." is : - 


Central London Railway Company. 


Тнв report of the directors of the Central London Riilway Company 
for the half-year ended December 31st last, to be submitted to the 
seventh half-yearly general meeting, to be held in London on 15:h 
inst., states that the expenditure for the half-year has amounted to 
£371,568, the total to date being £2,445,077. A further call cf £2 
per share was made, payable on January 13th last, and since the el же 
of the year the Electric Traction Oompany have been paid thereout 
the cash amount due to them under the contract for work done to 
December Sist last as certified by the engineers. The engin-ers 
report that the main line and station tunnels are сотр! (ей, with the 
exception of 100 yards which remain to be constructed at the Bink 
Station. The lift shafts are sunk at this point, and the roof of the 
public subway is now being pot in. The low-level sub way connocting 
the Lombard Station of the City and South Loadon R ul жау Company 
with the Bank Station is oom pleta. Sabstantial progress has been made 
with the power station and dopé: at Shepherd’s Bush, and the large 
buildings nece for the rolling stock and electric machinery are 
approaching completion. A considerable portion of the generating 

t has bsen vered, and its installation will shortly be com- 
тепсей. At several of the station sites building opsrations are in 
progress, and the erection of the electric lifts is in hand. The 
materials for the permanent way are in course of delivery and the 
rails are being laid down. Haring regard to the special difficalties, 
entailing mate rial delay in completing the large underground station 
in front of the Mansion House, the board have deemed it advisable 
to apply to Parliament for an extension of the time allowed for the 
comp of the works and for an increase in the sum authorised to 
be paid as interest to the proprietors during the constructiori of the 
railway. A Bill extending the time for one year from June 39th 
next will be submitted to the proprietors at the special meeting to be 
held after the conclusion of the ordinary meeting. The directore 
record with sincere regret the death of Sir John Fowler, Bart., who 
was ons of the engineers of the company. 


Cambridge Electric Supply Company, Limited. 


Тнв report cf the directors to be 5 goiera] 
meeting of the company, to be held at the company i offices, Thomp- 
son's Lane, Cambridge, on Friday, Febraary 17th, 1899, at 19 o'clock 
noon, states that the the company continue to be satis- 

During the year 1898 there bas been added to the com- 


: factory. 
pany’s mains, the equivalent of 3,885 8-candle power lamps, making 


the tota! 25,080. The number of uaite supplied has been 307, an 
increase of 38,800 or 17 per cent., 36 new consamers have been added, 
making the total 365. There has been a general increase all round in 
the company's extension of mains, the capital expenditure for the 
past year has been 43,035 13s. 7d. ; 16,706 yards cf pipe and cable 
have been laid down, and the duplicatesystem of distribution referred 
to in last year's report is on the point of completion. The company 
after paying all charges, placing £250 tothe reduction of preliminary 
expenses, £300 to depreciation account, and £84 1s. 7d. to the credit 
of suspense account, has a balance of £9,037 94. 11d., which, added 


= 
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to £292 16s. 10d. brought forward from last year, makes £3,330 
бв. 9d. An interim dividend of £1,068 9s. 3d. and interest on tem- 
porary overdraft £71 Os. 3d., have already been paid, leaving a net 

lance of £2,199 17s. 3d., out of which the directors recommend the 
payment of a dividend of 4j per cent., making, with 2j per cent. 
already paid, 7 por oni for the year. This will absorb £2,067 
бз. 6d., leaving а ce to carry forward of £123 11°. 94. 


Newcastle and District Electric Lighting Company, 
| Limited. 


Tawm report of the directors of the above company states that the 
supply of current continues to give satisfaction to the company's 
consumers. The installations connected to the company's mains 
duriog the year are equal to 3,678 10-candle-power lamps, bringing 
the total up to about 36,278, and 778,828 units of electrical energy 
have been supplied, as against 642 969 units supplied iu 1897. Daring 
the past year 2,563 yards of main and branch piping have be:n laid, 
together with 10,356 yards of main and branch cable. The gross 
earnings during the year amount to £7,516 0з. 1d., and after paying 
interest, and making provision for depreciation, the directors are 
able to recommend a dividend of 5 per cent. for the half-year ending 
December 31st (less income-tax), which, together with the interim 
dividend paid in August last, makes the dividend 84 per cent. for the 


year. Bir B. О. Browne retires by rotation, but is eligible, and offers 


himself for re-election as a director. The auditors, Messers. Strachan 
and Co., also offer themselves for re-election. 


National Telephone Company, Limited. 


Тив report for the half-year ended December 3186 states that the 
income of the half-year amounted to £573,707, as compared with 
£507,602 for the corresponding period of 1897. The expenses 
amounted to £312,462, as com d with £283,085, and the net 
result for the half-year (after deducting the Post Offioe royalties, 
amounting to £54,356) is a profit balance of £206,888, as compared 
with £178,457. The rentals carried forward for unexpired terms of 
running contracts amount to £536,654, as compared with £473,586. 
Oat of the available balance the board 
rate of 6 per cent. per annum, less tax, on the first and second 

ference shares, 5 per cent. per annum, less tax, on the third prefer- 
enoe shares, and 6 per cent. per annum, tax free, on the ordinary 
shares. The board also proposes to transfer £50,000 to reserve, and 
to carry forward £8,287. The sum of £367,201 has been expended on 
capital account during the half-year in tbe erection of 6.932 addi- 
tional exchange and private lines a-d in the constraction of ander- 
ground lines. 


Great Northern and City Ratlway Company. 


Tum half-yearly meeting of this company was held on Tuesday last 
at the Westminster Palace Hotel, Sir Charles Sootter in the chair. 

The CHAIBMAN said that it was now nearly nine years since the first 
Parliamentary powers were obtained for making the railway, but no 
efforts арена to have been made to raise the capital until 1894. 
he application to the public at that time was not successful, and the 
scheme was allowed to remain in abeyance for some time. Applica- 
tions had, however, been made to Parliament and granted for exten- 
sion of time and other powers, and the line was to be completed by 
the end of Jane, 1902. Although he was fully acquainted with the 
scheme as originally submitted to Parliament he had no connection 
with it until the beginning of last year; and, having carefully looked 
into the evidence given before Parliament, he had come to the con- 
clusion that there was no underground electric scheme in London at 
the present time which had more justification for its origin, or which 
offered better prospects of ultimate success. It would not be dependent 
upon a limited area for its traffic, but it would practically be the City 
terminus of the Great Northern Railway, and the railway itself ran 
through and would accommodate a district which was said to be the 
most densely populated part of London. The Great Northern Rul - 
way Company were by agreement bound to run a minimum of 50 
trains тау per day, and he would not be surprised to find that 
number largely increased when the line was opened for traffic. The 
growth of the Great Northern suburban traffic was phenomenal, and 
Sir Henry Oakley, when sup poring in Parliament the Bill for the 
making of the railway, stated that it increased at nearly one million 
per annum. The railway differed from other electric railways in the 
fact that the tunnels were larger and quite capable of taking the Great 
Northern rolling stock without difficolty, so that their suburban traffic 
could be efficiently worked to and from the City in through trains and 
in much less time than by any existing route. When the first prc- 
spectus was issued by him and bis colleagues last June they did not 
go to allotment, because the amount subscribed did not reach 
£1,000,000 — the minimum sum they had fixed as that 
which would justify their proceeding with the railway. Some 
people thought that they were too cautious, but that was the 
directors’ determination, and there fore they returned the amount sub- 
Bcrib:d. A few weeks later, thanks in a great measure to the influence 
und perseverance of Sir Henry Burdett, arrangements were made 
which secured the necessary funds, and the prospectus was adver- 
fixed again for one day only, with the result that on July 20th last the 
directors went to allotment with more than £1,000,000 of share capital 
subscribed, divided amongst about 400 shareholders. As to the con- 
atruction of the railway, a contract had been entered into with Messrs. 
B Pearson & Bon, Limited, to carry out all the works ard equipment 
for the lire at a lamp sum, they taking all the risks. The engineers 
were Bir Douglas Fox and Mr. Francis Fox, from whom they had 
received a report upon the progress of the works, dated the 6th inat., 


recommends a dividend at the | 


which stated that at the Regent's Oanal the contractors were in the, 


possession of all the n houses, except one, for the tem - 
porary purposes of their yard and for the permanent generating 
Station. The working shaft at that point had been sunk to 
its fall depth—namely, 63 fect from the surface, and the head- 
ing to ад access thence to the railway tunnels was 
being started. The foundations for the electric light engine and air 
compressor were in place, and some of the machinery had. been 
delivered on the ground. The construction of the s shields for 


driving the tunnels was well in hand, and they would be quite read 


by the time the heading reached the centre line of the rail- 
way. They did not look upon the Bill which the Great Northern 
directors were promoting for the construction of an electric railway 
from Wood Green to King's Oross as in any way a competitor to 


‘their line. Ia his judgment the only way to do away with tbe 


enormous congestion of ёта; in the streets of London was by. 
piereiog London throngbout with electrical railways. . 
Bir ALLEN BARLE seconded the motion, which was adopted. 


Stock Exchange Notices.—The Stock Exchange Com- 


mittee have appointed epecial cettling days as under: — Wednesday, 
February 15th.—Costa Rica Electric Light and Traction Company. 
Limited —£130,000 5 per cent. first debentures, Nos. 1 to 1,000 of 
£100, and 1,001 to 1,600 of £50 each. Wednesday, March 29th.— 
Illinois Car and Equipment Company—€0,832 shares of $25 each, in 
certificates of 10 sharee, and have ordered the same to be quoted in 
the Official List. 


W. T. Henley's Telegraph Works Company, Limited. 


—Bubject to audit tbe directors recommend a dividend on the 
ordinary shares at the rate of 12 per cent. pe annum (inclading the 
interim dividend of 4 per cent, already paid) and a bonus of 2 per 
cent, per annum, les; income-tax, payable March 1st. 


Eastern Telegraph Company, Limited.—At an extra- 


ordinary general meeting held оп Wednesday at Winchester House, 
Mr. J. Denison-Pender presiding, the resolution which was passed at 
& previous meeting was confirmed. The resolution was for altering 
clause 29 of the articles for association. 


City of London Eiectric Lighting Company, Limited. 
—The directors recommend a final dividend on the ordinary shares 
of 35 per cent. on the capital paid up, making a total dividend of 
6 per cent. for the year ended Decembr 31st. 


Telegraph Construction and Maintenance Company, 
Limited.—The directors propose paying a dividend of 10 р" cent. 
(£1 4s. per share) in addition to the 5 per cent. already paid, making 
16 per cent. for the year 1898. 


Brush Electrical Engineering Company.—The 
directors have declared an interim dividend at the rate of 6 per cent. 
per annum cn the preference shares for the half-year ended December 
91st last. 


W. T. Glover & Co.—The transfer books of this 
company will be closed from the 4th to the 17th inst. 


Waterloo and City Railway Company.—The meeting 
of this company was held yesterday afternoon, when the re was 
adopted and a 3 per cent. dividend declared. A report appear 
next week. 


TRAFFIO RECEIPTS. 


The Blackpoo! and Fleetwood Tramroad Company.—The receipts for the week 
p ; 99 4th, 1899, were £172 188. öd.; aggregate to date, 
i 8. * 


The Bristo] Tramways and Company, Limited.—The receipts for the 
week ending February 8rd, 1800, were 492,274 195. 8d.; corresponding 
period, 1898, 49,270 0s. 8d.; decrease, £1 81. 


The Ону and South London perg Company.—The receipts for the week end- 
ing February 5th, 1809, were £1,185; week ending ey 6th, 1898, 
£1,063; increase, £72; total receipts for half-year, 1899, 40,688; corre- 
sponding period, 1898, £6,456; increase, £292. Miles open, 8}. 


The Dover Corporation Electric Tramways.—The receipts for the week 
rae er 4th, 1899, were £124 193. 6d.: week ending February 
4th, 1 £101 Os. 5d.; inorease, £23 193. ld. Total receipts to date, 1899, 
£711 18s. 7d. ; corresponding period, 1898, £588 0s. 8d. ; increase, £178 17s. 11d. 
Miles of track open week ending February 4th, 189, 8; week endin 
February 4th, 1895, 2. Саг miles run week ending February 4th, 1899, 
4,265; week endihg February 4th, 1893, 2.581. Number of oars, week 
ending February 4th, 1899, 11; week ending February 4th, 1898, 7. 


The Dublia United Tramways Company.—The epe for the week ending 
Friday, February 8rd, 1899, were as follows:—D. U. T. Co., horse oars, 
41,693 10s. 11d.; ditto, electric cars, £826 10s. 11d.; D. S. D. Co., electric cars, 
£551 2s. 7d.; total, £3,071 4s. 5d. ; corresponding week last year—D. U. T. 
Co., horse cars, £2611 18. 3d.; ditto, eleotric cars, £116 14s. 7d.; 
D. В. D. Co., electrio cars, £396 178. 9d.; total, £8,124 18s. 7d.; decrease, 
£58 9s. 2d; aggregate to date, £15,421 138. 9d. ; ditto last year, £15,659 8s. ; 
decrease to date, £237 14». 8d. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles olectrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
January 18th, 1899, were £233; total receipts to date, 1899, from June 29th, 
1808, £7,589. Miles of track open, 3}. Car miles run, 8,995. Number of 
cars, 10. Week ending January 25th, 1899, £295; total receipts to date, 
1899, from June 29th, 1898, £7,884 Miles of track open, 34. Car miles 
run, 4,920. Number of cars, 10. 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
February 5th, 1899, amounted to £1,218; corresponding week last year 
£1,283 ; decrease, £10. 


The South Staffordshire Tramways Company.—The receipts for week ending 
February 8rd, 1899, were £557 88, 4d.; aggregate receipts for five weeks, 
42,895 148. 9d. ; week ending February 4th, 1598, £008 16s. 0d, aggregate 
receipts for five weeke, £2,957 128. 5d. : ( 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE COMPANIES. 


| Btock | 
| or Dividends for Closing Closing 
Share| tho laat threo years, | Quotation, | Quotation 
| | 1.96. | 1897. | 1898. 
124, 400% African Direct Telegraph, 4 95 Debs. aes | 100 | ... is .. 100—104 100 —104 
25,000 | Amazon Telegraph, shares ‚| 10 | 3 — 4 | 8— 4 
125,000 Do. do. 5 95 Debs. Red. et 100 | ... 252 87 — 92 | 87 — 92 
905,5601| Anglo-American Telegraph  ... T Stock £2 13s| 3 £3 Өз 68 — 70 68 — 70 
8,047,220} Do. do. 6 95 Pref. Stock £5 68 6 6% 120 —121 |120 — 121 
8,047, 2201 Do. do. Deferred... = Btock 26 188. 163— 17 | 164— 17 
180,000 | Brazilian Submarine Telegra ы JOR Se Ss | 15#— 16} | 15$— 16} 
75,0001 Do. do. 8 Debs. 2nd series, 1 1900 .. a 110 —114 110 —114 
44,000 | Chili Telephone, Nos. 1 to 40 000 don | 4 y % 22— 31 
10,000,000$| Commercial Cable ^ jus 8100 | 180 —190 |180 —190 
1,332,5231 Do. do.  Bterling 500 year 4 96 Deb. Stock Red. Stock 104 —106 1104 —106 
224,850 | Consolidated Telephone Construction and жару 10/- 2 — % Ys— tk 
16,000 | Cuba Telegraph ... TR 10 | 8 7 % | 94— 10h | BA— 9} 
6,000 Do. 10 % Pref. ivi „„ Ares 10 10 10 % 17 — 18 17 — 18 
12,931 | Direct t Spanish Telegraph 5 4 + 4 — 5 4— 5 
6,000 do. 10 €; Cum. Pref. s 5 10 10 10 — 11 | 10 — 11 
80,0001 Do: do. Debs., Nos. 1 to 6, 000 * | 50 | 44 44 104 —107% 104 —107% | 
60,7101) Direct United States Cable 20 | 24% | ... 121— 12$xd| 124— 13 
120,000 | Direct West India Cable, 44 95 Reg. Deb. 100 | ... a | 102 —105 102 —105 
— Eastern Telegraph, Ord. Stock ie Stock) hk 175 —180 177 —182 
1,295,000 Do. 34% Pref. Stock » ИШ bs oos 103 —106 |103 —106 
500,000 Do. Prov. Certs., all paid ... Peas ДРУ m 103 —106 103 —106 
89,900 Do. 5 Y Debs., repayable August, 1899 .. 100 5 | 5 `99 —102 xd| 99 —102 
1,432, Do. 4 % Mort. Deb. Stock Red. Stock 4 8 4 125 —129 125 —129 
260,000 3 eee (4 MAN: Е: China Telegraph ... | 10 | 7 7 179— 181 | 173— 18} 
0 5 us. Gov. Sub.) Deb., 1900, red. ann. 
16,2001 { e e M ] 100 5 % |5 % 99 —103 |99 —103 
64,4001 Do. do. Bearer, 1,050—3, * 4,827 —6,400 | 100 | 5 @ 5 @ 100 —108 100 —103 
820,0001 1 Do. Ay э Free - "s нъ Бева 4 + 124 —128 хӣ124 —128 
astern and South can Telegraph, 5 ort. Deb., | Er 0 
85,1001 1900 red. апп. drgs., Кес. Nos. 1 to 2,348 T 100 | 6 % | .. 99 —108 99 —108 
46,5001 Do. do. do. to bearer, 2,844 to 5,500 | 100 | 5 05 .. |100 —108 100 —103 
300,0001 Do. 4 95 Mort. Debs., Nos. 1 to 3, 000, red. 1909 | 100 | 4 кы .. 1102 —106 xd|102 —105 
200,0001 Do. 49% Reg. Mt. Debs. Оюна Sub. * 1—8,000 | 25 4 i . 104 —107% 104 —107 % | 
180,227 Globe Telegraph and Trust... ‚| 10 | 44% | 44 — | 128— 18jxd 123— 134 
180,042 Do. do. 6% Pref. .. 10 | 6 6 ac 18 11{х@ 161— 174 
150,000 | Great Northern Telegraph, of иели... 10 10 10 | 29 — 
150,0001 Do. do. do. о. 5 Debs. ... 100 5 5 101 Abe 101 ч 
97,800 Halifax & Bermnda Cable, 44% lst. ме Dbs., w'n. 1-1, 200, rd. 100 | ... — ; 99 —103 99 —102 
17,000 | Indo-European Telegraph P 25 10 % 10 . 58 — 61 | 68 — 61 
100,0001| London Platino-Brazilian Telegraph, 6 % Debs. . 100 6 9 6 . 109 —112 109 —112 
484,597 | National Telephone, 1 to 484,597 - | Б | 54 6 6 % | 5$j— 6 52— 6 
15,000 Ро. 6 % Cum. lst Pref. 10 | 6 6 6% | 14 — 16 14 — 16 
15,000 Do. 6 % Cum. 2nd Pref. ... 1 19|48 6 6 % | 13 — 15 13 — 15 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 58 — 5 5§— 58 
1.829, 4711 Do. 34 Deb. Stock Red. Stock 34% | 34% | 34% | 99 —102 | 99 —101 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 me — §— 
100,0001| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 4 4 104 —107  |104 —107 
11,839 | Reuter’s ... ees ees Ке 8 5 5 | 61— — 7} 
3,381 | Submarine Cables Trust. . Cen ... one 138 —143 |136 —141 
000 | United River Plate Telephone T - ii 5 5 „ 6 4t— 5 44— 5 
161, 7881 Do. do. 5 % Debs. Stock ... | э 103 —106 [104 —107 
200, 000“ West African Telegraph, 5 Y Debs 100 5 |5 $ 100 —103 |100 —103 
80,008 | West Coast of America, Nos. 1—80, 000 and 53, 001—583, 008 R * des 1— 1 4— 1 
150,000 Do. do. 495 Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 a 108 —106 |103 —106 
64,269 | Western and Brazilian Telegraph а ees 1.113 8} 121— 122 | 121— 123 
83,129 Do. do. do. 5% Pref. Ord es 74| 5 5 8 — 8 8 — 8 
83,129 Do. do. do. Def. Ord. 71 ni EH 4 — 4 4 — 4 
889,521 Do. do. do. 4 95 Deb. Stock Red. Stock ... V 105 —108 105 —108 
88,821 | West India and Panama Telegraph .. 5 1:29.11 B% | 14— 1 14— 13 
84,563 Do. do. са 6 4: Cum. lst Pref. ... | 10 6 6 | 104— 101 1 102 
4,669 Do. do. Cum. 2nd Pref. . 10 8 6 | 9 — 10 84— 94 
0001 Do. do. до. 5% seo Nos. 1 to 1,800 | 100 | 5 5 | 104 —107 104 —107 
158,100!) Western Union of 0.8. Telegraph, 6 % Ster. Bonds 6 | | 98 —108 


. | 100 
| 


* 


| 98 —103 
| 


* Еды 


| 
| 
| esi — 


Feb. Sth, 
1899. 
Highest. Lowest 
02 + 
- id 
1208 | 190 
162 | 164 
168 16 
1053 | 1054 
go 
122 1275 
181 | 175 
| 1051 Lies 
100 
| 1273 1253 
18} | 17j 
1244 
134 | 123 
175] 174 
602 
A E 
158 | ... 
| Bp| 5H 
| 1004 i 
993 
7 * 
R * 
106 ; 
Eu e 
IUE os 
143] 14 
104 | 10i 
| 


80,000 | Charing Оговв pe Strand Electricity Supply 


20,000 Do. do. do. 44% Cum. Pref. 5 
84,000 Chelsea Electricity Supply, Ord., И _. 
000 ро. do. do. Ф Deb. Stock Red... Stock 
50,000 | City of London Electric Lightirg, Ord. 40,001—90,000 ... 10 
10,000 Do. Ord. Nos. 90,001 to 100, 000 "m o 
- 40,000 Do. 6 Ф Cum. Pref., 1 to 40,000 T 10 
400,000 Do. 5% Deb. Stock, "Scrip. (ias. at £115) ‘all paid es 
80,000 | County of Lond. & Brash Prov. Elec. Ltg., Ord. 1—80,000 | 10 
10,000 do. do. Nos. 80, 001 to 40,000 КЫ pee 
20,000 Po. do. do. 6 95 Pref., 40,001 —60, 00 | 10 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400. 5 
15,661 | House-to-House Electric ga Supply, Ord., 101 to 15, 761 5 
12,000 Do. 7 96 Cum. Pref. , 5 
110,000 Іопӣоп' Electric Supply 8 Limited, Ord. a 8 | 
050 ^x do. do. 6 95 Pref. 5 
100,000 do. do. 4% lst Mt. Db. Stock Rd. Stock 
Mekropliten Electric Supply, 101 to 62,500 ves ае" О 
22,500 E Nos. 62,501 to 85, 000, £4 paid 10 | 
220,0007 First Mortgage RD SUUS Stock | ... 
6,452 Notting "Aun Electric Lighti P 10 
31,980 St. James's and Pall Mall рыз Light, Ord. | 6 


Do. do. 
South London Electricity Supply, Ord., £3 paid 
Westminster — Supply, Ord., 101 to 80.000 
der's Shares. 
1 Unless otherwise stated all shares are fully 
Dividends marked 


7 J Pref., ЕЕ 5 
же. САА, d 


§ are for — of the latter yen stem year and the first part of tbe next. 


TT | | | see "T 

5% 6 | | 9—10 | 9 — 10 n Ж 

44 118 —115 114 —116 115 (os 
7% 10% |в69% | 234— 244 23 — 24 233 984 
IM 5s |o |22 — 24 92 — 24 22i 224 

6 T. 69$, 1 164 1 164 Ln m 

5 5% | .. 125—130 125 —130 2. E 
nil nil 124—184 | 124— 184 133 123 
сэй „ 12 — 13 12 — 13 13 123 

6% 6 144— " 144— 154 148 | ... 

a Oy 5 — 5— S A 

n x 9—10 9 — 10 X фе 

Le DE: 94— 104 | 94— 103 * i 

ә си 33 — 44 8)— 4 SEM! su 
TUM TER 63— 7 64— 7 6i 08 

M M 103 tos 103 —105 105 V 
5% 68 | 19 — 183— 193 lod 18H 

di "n 13 — is 19 — 18 12 " 

| 4495 4 118 —121 118 —121 120} ... 

4 6 | 17 — 18 174— 183 18} 18 
104% 144 1#% | | 17 — 18 164— 173 171 178 
7 7 7% | 9 — 10 9 — 10 91 9H 
2 " 38— 35 39— 8 34 35 

5 9 V 12% 12 % 154— 164 | 15j— 164 16 15 

Liverpool Stock Exchange, 
| Dividends paid in Nr — rofits being r as шеа. 
/Á 4 4 
d 4 ® з ‘> 
Digitized by sOOQ le 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, 8 AND INDUSTRIAL COMPANIES. 


Present NAME Dividends for ee oper "during week 
0 on u on 
Issue. са | tbe last three years. eb. lat. ‘eb. 8th. NC 
| 1896. | 1897. | 1898 Highest.| Lowest. 
60,000 dE rid “© A" shares, Nos. 1—60,000 ... ae Р E us 8— 3 3 — 34 318 33 
90,000 44 % 1st Mort. Deb. Btock Red. wae .. (Stock) ... 94 —100 94 —100 "m Же 
80,000 British Electzio Traction А 5 5 10 bs : . |174— 183 17 — 18 174} 174 
о. o. 6 um. 80, —40, 000 | 
100,000 Do. do. 5 Y Perpetual Debenture Stock.. Stock as T 120 —122 120 —122 1214 | ... 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 8| nù nil li— 23 12— 24 2 117 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 2 | nil 4% 2)— 28 21— 2B $e jdn 
125,000! Do. do. 44 95 Perp. Deb. Stock .. (Stock) ... 5% *. 111 —116 111 —116 ius 
50,000 Do. do. 44 Y 2nd Deb. Stock Red.. Stock] ... see * |101 —104 101 —104 101 к 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... 5 .. PS бе 9j— 1054 | 104— 114 114 | 10} 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. Stock . 110 —113 110 —118 ae 55 
85,250 | Central London Railway, Ord. Shares i: TT „| 10]... oua sos 93— 104 92— 10} 10% 944 
178,808 Do. do. do. £8 pai о о У ous 7$— 8} 7i— 8} wee E 
61,088 Do. do. Pref. half-chares ; 23 paid wes к Я : 3— 4 31— 4 у des 
71,447 Do. do. Def. do. £5 pai ..| .. ; 4 — 4 4 — 4 43 
680,000 | City and South London Railway  ... Stock 12%] 114% 24% 69 — a 71 — 73 72 10] 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 ,500 £5 pd. 10| .. " m 84— 42— 5} m ves 
82,008 сююп & Co., 15% to 32, 17 5 б. 1 ; т S. suo hs . 24— 8 23— 34 S 
o. Ist Mort e B., to 748 о 
82,850 ( £100, and 901 to 1 ‚070 of £50 Red. овое eee * 98 —101 98 — 101 eae eee 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1 to 99, 261 6i 6 se 241— 8 24— 3 2% 24, 
17,189 Do. do. do. ** A" Shares, 01—017, 189 5 Б 6 $ a 4— 5 4— 5 sae 15 
194,028 Do. do. do. 4 95 Deb. Stock Red. ...| 100 | ... эз . | 97 — 99 97 — 99 99 s 
112,100 W Construction, 1 to 112,100 - 2| 6 6 6 21— 2hxd| 24— 23 28 | .. 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000 17 #17 $ 7 $ 7 8 — 3 — 3} | ... 
140,300 ро. do. 4% Perp. lst Mort. Deb. Stock e. Stock iss ... |103 —106 [103 —105 1044 | 103 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... 2| .. ei sis #— Ё 8— 3 - TT 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. "d .. a TT + i + 1 9 " 
9, 6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ses | 10| 7 7 . | 10 — 12 10 — 12 sve a 
12,500 | Henley's (W. T.) Telegraph Works, Ord. ... Di .. | 10 |10 12 14 244— 25] | 25 — 26 25; 243 
8,000 Do. сэ do. 7% Pref. >... „| 10| 7 7 7 184— 1 184— 194 184 | ... 
50,000 Do. do. 44 Mort. Deb. Stock... Stock 44 4 110 —115 111 —116 T - 
50,000 | India- Rubber, Gotta-Percka and Telegraph Works ..| 10] 10 10 . | 22 — 23 22 — 23 227 
800,000 үш Do. TEM NONE dest 4 Ф 1st Mort. Debs. | 100 | ... iis . |102 —106 |102 = А oe 
87,500 verpool Over way, S. | 10 34%! 103— 104 | 103— 10 - js 
10,000 Do. do. Pref., £10 paid oe .. 10 "d 5 5 Y 14@— 15] | 141— 15j ы ТА 
87,850 Telegraph Construction and Maintenance ... S oe | 12|15 15 15 %| 87 — 41 87 — 41 40) | 39 
13,400 | Telegraph Neue rs Ord. Nos. 6,601 to 20,000 ... B5 | * pus is 81— 9 81— 9 is: - 
18,400 Do. do. 55 Cm. Prf. Nos. 6,601 to 20, 000 5 А me 54— 6} 54— 6} 6} ; 
540,000! Waterloo and City Railway, Ord. Stock . | 100 ses 3 95109 —112 |109 —112 55 


British 9 5 


House- to-House, 


m Electric Supply, о, £5 
uminium, Ordinary, 10—12; 7 


t Quotations on Liverpool Stock pees 
ы vidends marked $ аге 


t Unless otherwise stated all shares are fully paid. 
& year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


5 n. paid) 10j. 
f., 11—12. 
4495 Debentures of 2100 105—108. 


Kensington &nd Kaghtabridge Blectric Lighting, Ordinary cap" 


— — —— 


£5 (fully 


id) 18—14; 1st Preference Cumulative 6%, 25 


(шу рм був Do Debentures, 107—110%. Dividend, 1897, 


F i 


MARKET QUOTATIONS, Wednesday, February 8th. a 


National Electric Free Wiring, 10s. paid, 8/6 to 9/6. 
Smithfield Market Electric, 44—42. 
*T. Parker, £10 (fully paid), 153. 


Bank rate of discount 3 per cent. (February 2nd, 1899). 


| Increase ог 
CHEMICALS, &oc. | This week. | Last week, Decrease. 

a Acid, Hydrochlorlo . per owt. 570 5/. 
2 „ Nitric - .. per owt.) 22/- 22/- 
а „ Oxalic.. . per cwt. 82/- 82/- | 
6 » Sulphuric ee .. per ewt.| 5/6 5/6 
a Ammoniac, Sal . e per сиф. 87/- | 87/- 
а Ammonia, Muriate (grey) +» per ton £19 £19 

» (white) per ton £26 £26 
= Bleaching powder T .. рег ton #5 15 £5 15 
a Bisulphide of Carbon ++ per ton £15 £15 
a Borax ze - +» per ton £16 10 £16 10 | 
a Benzole (90 JA NET .. per gal. 7/- 7/- 
a " (50/90 E^ . per gal. 5/6 5/6 T 
a Copper Bulphate.. .. per ton £24 £22 10 80/. inc. 
a Lead, Nitrate ae .. per ton £28 £29 
a „ White Sugar per ton #80 10 £80 10 
a „ Peroxide .. .. рег ton £2710 £27 10 
a Methylated Spirit per gal. 2/9 2/9 
a Жарын, Solvent (90 9% at | | 

per gal, 5/6 | 5/6 

a Potash, АРИЕТИ in casks. . per lb, е т | Bad. 
a * Caustio (15/80 9% „ рег ton 24 424 
2 . Bisulphate ee per ton £85 | £35 
aBhellc  .. : .. рег owt. | 67/- 67/- 
a Sulphate of Magnesia . ee +» рег ton £410 £4 10 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 
a 2 Recovered . per ton | £5 15 £5 15 
a Lump .. T . per ton £5 5 £55 
a Boda, Caustic (white 70% .. per ton £7 10 #7 10 
a „ Crystals per ton £8 £8 
а „ Bichromate, casks per lb, | 8d. 8d, 


е 


Quotations supplied by Messrs. G. Boor & Co. 


"n 
n 
Е 
" 
" 
" 


4 


" » The British Aluminium Co., Ltd 
Messrs. Thos. Bolton & Sons, 


” "n 
= = The India-Rubber, G.-P.,and Teleg. Works Co Lid 
" „ Messrs, James & Shakspeare 

* # T Jackson & Ti, | 


Increase ог 
METALS, &o. | This week. | Last week. Decrease. 
b Aluminium Wire, in ton lots.. per ton | £224 £224 
Sheet, in ton lots. per ton | £191 £191 .. 
с Brass (rolled metal 9" to 12") basis per lb. в. 77d. 4d. ino. 
, » Tube (brazed) per lb. 10d, 92d, d. inc. 
» Wire, basis per Ib. 84d. ва, Id. inc. 
f Ebonite Rod per Ib. | 8/- 8/- 
» Sheet per Ib. | б/- 5/- 
g Copper Bars per ton £79 79 MD 
g » Wire (basis price) per Ib. 93d. 9d. За. inc. 
g » Sheet e .. per ton | #19 | #19 ; 
g „ Rod per ton £79 £79 
n German Silver Wire per Ib. 1/6 | 1/6 on 
h Gutta-percha, fine per Ib. 6/- 6/- M 
h India-rubber, Para fine per lb. | 4/14 to 4/2 4/3 14d. дес. 
á Iron, Charcoal Sheets .. рег ton £18 £18 "T 
é , Pig (Cleveland warrants) per ton | 47/95 | 47/8 14d. inc. 
4 „  Forgings,accordingtosize per ton From £11 | From £11 .. 
4 „  Borap, heavy per ton | 50/- to 55/- | 45/- 5/- inc. 
í Wire galvanised No. 8. per ton £8 15 £8 15 А 
g Lead, English Ingot ++ per ton | £15 £15 2 
9 " Sheet per ton 215 15 £16 5/- dec, 
i Mica (uncut slabs 8" long) per lb. 6/6 6/6 n 
m Manganin Wire No. 28.. per lb, Bj- 8/- 
g Mercury per bottle 48 5 £85 
o Platinum .. per oz. £8 6 6 £3 6 6 
í Steel, Magnet, acc'd' g to desc’ р п p.ton | From £15 to £40 
1 Steel, Magnet, in bars А | £58 | 258 
g Tin, block - per ton £115 £115 
g „ foil .. е рег Ib. | 1/6 1/6 
n „ wire Nos. 1 to 16 per Ib. | 1/6 1/6 
j Yarns, Cotton, Single 101b, bundles pr lb. 64d, 64d. 
j „ Flax, 6 or 8 lea.. per lb, | 4d. | 4а. 
j * Hemp, 8 ply 10 Ibs. per Ib. ida: | Bad. 
j и » Russian, 10 lbs. per Ib. 44d. 44d. 
j » Jute, 180 lbs. rove . per ton | £12 £12 
f „ Manila, 24 thread per ton | £30 £30 w^ 
k Zinc, Sheet (Vielle Montague bnd.) p. t. £31 £30 20/- inc. 


í Quotations „рине by Messrs. Bolling & Lowe. 

j ” " Henry C. Yeo & Co, 

k " " н Morris Ashby, Limited, 

l " " M * Zanders, Wake & Co 

W. T. Glover & Co., Lid. 

P. Ormiston & Sons. 

Johnson, Matthey & Co., Lid. 
ME усш 
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ACOELERATION. 


Lack of punctuality on southern lines is chiefly caused by mental 

rather than by material causes. It must be a matter of common 
on of travellers that, though a train may be running half 

т late, there is no particular 

ns. Even after the final dilatory signal has been given, 

uses no effort to get his train in motion, nor, when in 

he put the engine into full 


dip 
EHE 
H 


ere is first an appreciable wait; next comes a tardy whistle; 
time there is a distinct tremor in the train, and soon after 
to move slowly, not always forwards, often bàckwards, for à 
short distance. When finally it does move forward the movement is 
very leisurely, and no speed is got up, though the engine is powerful 
enough for rapid acceleration. Now let this be compared with the 
method of the Lancashire and Yorksbire Railway. At one time this 
line was а bye-word for ee and general bad management. 
It is even doubtful if the Chatham and Dover is to-day much worse 
than the Lancashire and Yorkshire in its bad days. This is now 
changed. In starting а train on that line, and other of the 
northern lines, we have observed that the driver watches for the 
signal to start, and has practically put the throttle lever over before 
this signal is even comp The train moves before the whistle 
sounds, the driver soundiog this as soon as he has given the engine 
steam. Acoaleration is rapid, and the engine runs in full gear until 
speed is considerable, when the link is moved to a more economical 
position. Now tbis brisk movement comes not from below, but from 
the board room. Punctuality is made a serious matter, and from to 
to bottom men are made to feel they have got to be punctual. It 
largely & question of quickness of mind and promptitude of habit. 
Where punctuality is not demanded by the directors, laxity prevails 
allthe way down. We have before us as we write an answer of a 
southern railway to & complaint of unpunctuality. The 
bractically told he is not speaking the truth, and 
the extraordinary claim is put forward that on some oocasicns the 
train arrived before its time, as though a plus unpunctuality could 
balance а minus ig jose 
Now this habit of unpunctuality is at once a cause and an effect of 
absence of the faculty of appreciation of acceleration. ä 
Railway people complain that trains are late because of bicycles. 
demand exorbitant rates of carriage of bicycles, yet they prc- 
vide no accommodation for them, and waste time ing them in 
amongst trunks and boxes instead of in a proper light truck. They 
economise on vehicles because they have not the mental faculty of 
appreciating acceleration and its sister virtue of punctuality. On the 
better railways it is always the trains which are compelled to strain 
every nerve to accelerate rapidly in order to keep time, that do keep 
time best. In America the same thing ie noticeable. It is only on 
the slow western way trains that there is sometimes a day's lateness. 
The fast trains of America are models of. punctuality, and with the 
growth of electric traction on tramways there has sprung up a 
keen appreciation of the importance of rapid acceleration; so keen, 
indeed, that the power of the electrical motors is many times that 
necessary simply to run the car at sp:ed, and many times what would 
be given by horses at their utmost strain. 
Ansericans have discovered that it is better and more economical 
to accelerate a train to the maximum in the minimum of time and 
then to run: by momentum to the braking point than it is to accele- 
rate more slowly. The economical idea is to attain speed by utilising 
the utmost adhe:ion of the wheels by means of powerful motors. 


B 
Е 


| 


їп 

Oouncil of London contained men of the right training to per- 
ceive the truth in respect of acceleration, the facts which would then 
be t to them would be sufficient to overbalance the objections 
now loom so big. The County Council of London is not com- 
posed of bad and men, aeone would suppose to hear its condem- 
nation, save and except ignorance may be called crime. It is eimply 
ignorance which makes this body appear so sinfully wasteful of the 
public time in refasing facilities for travel. Its members have no 
qualification as engineers; they could not understand an e 

of the simple dynamios of acceleration. 


d 


especially in London. London le are apt to believe that London 
Row, in all matters of teansportation, 


suburbs do not average over 15 miles 
ера can never 
destination in less time after advertised times of departure than this 


electrical tramway service would, if properly managed, tend to care 

h railway receipts as to 
rouse the shareholders to a sense of the incapacity of the present 
management. Electrical vehicles would do much to ease the traffic 
in the City and crowded thoroughfares, for electrical vehicles are not 
more than about balf as long as horsed vehicles. There is one objec- 


tion to opus yi Soar suburbs It cannot run into the City on 


the surface, and if all the way in a buried subway, the cost would 


espatch observed to get away : 


gear to accelerate the train ` 
Oa all the southern lines, after the signal has bsen given to; 


prohibitive. For a suburban service, a mixed system 

y to be successful, tunnels to the limit of crowded traffic 

y rising to the surface, and prooeediog thence by the roads. 
The roads out of London are, on the whole, fairly good and wide; 
but there isa нон which has never been broached seriously in this 
country, yet which at one stroke abolishes all the dangers which high- 
speed surface cars introduce—and it cannot be doubted that the high 
speeds of American tramway vehicles are responsible for many deaths. 
We refer to the overhead system as employed in New York, Ohicago, 
and Brooklyn. For tuburban traffic the elevated railway is an ideal 
one. Indeed, what is every railroad out of London but an elevated 
line of the worst type? The proper type of elevated railway is that 
m loyed for the docks line at Liverpool—a structure of steel 
girders. 

No structure of this type could develop anything so hideous as the 
dark dungeons which constitute the lower purlieus of such stations as 
Ludgate Hill, Brixton, and, last and worst, Loughtorough Junction. 
People execrate the elevated railway idea. Yet in all New York 
there is nothing to compare in unsightliness wi:h the lines from 
Holborn to Heine Hill, from London Bridge to New Oross, or to 
Charing Orois, or from Victoria to points across the river. In fact, 
all railways out of London are run on heavy black light obstructive 
viaducts of brick which conceal noisome dens benea'h then. Who 
can deny that a steel viadact on posts would be infinitely mora 
healthy in every sense. 

Electrical liaes do not drop cinders and hot water on people below, 
and one of the annoyances of tho elevated railroad is wiped cut at 
onde. Privacy of dwellings is fully as much invaded by every sub- 
urban line at present as ever it could be by the |. type of line. Pro- 
bably if everyone would think out this ques‘ion for himself, the 
conviction would be forced on him that the terrors of tbe L, road are 
largely imaginary. With no sulphurous smoke feom iccomotives 
there would be no nuisance from the motive power. Structurally 
bat little fault can be found, and generally it must be admitted that 
the evils of our present meacs of franusport have become so great 
that something must be done to ameliorate the m or to provi le services 
which can be accelerated. Business is being hindered seriously in a 
way to which no other nation is subject. Londo ers lose at least ona 
hour every day on the average by railway slowaess and unp А 
and thousands of appointm: nts sre lost and much friction generated 
by the faults of the railways. 

It seems to be assumed that an elevated railroad must neces- 
sarily be run over the main streets in front of the hcu es. This by 
no means follows. They could equally well run, as do the existing 
steam railroads, at the backs of houses, or even over th. m. The 
conversion of some of the sub:rban embankment’, now exist ng, into 
steel viaducts, would probably be paid for by the land saved. The 
cost of steel viaducts will be far lesa than that of buried tunnels, 
which alone suggest themselves to most people as the only solution of 
London's troubles. We are convinced that the elevated steel viaduct 
s esha description has not received the careful consideration of 

g men. 

It is time something was done, for the matter has beoome vital. 

Want of transportation has reached the stage of a public scandal. 


be, per 


THE METRICAL SYSTEM. 


It is a little curious to find that the advoca'es of the 
metrical all hark bsck to rods, poles, or perches, kilderkins 
and firkins, stones and hogsheads, and so on, as arguments against 
the English system. Now, itis just these old-fashioned and carious 
measures which are not ured in engineering, and the present writer 
does not know, nor can be recollect ever to have known, what a 
firkin or a kilderkin represente. If used at all in Bnglish trade, such 
old measures are used in the provision tis de, and the foreigner who 
supplies cur markets very soon acquires all the knowledge necessary 
of firkins, nor do we bear of the Danish Government howliog forthe 
change of all the Danish measures into English to save the Danish 
batter trade from ruin. et that is what is wanted if arguments 
cat both ways. If English manuficturers wish to sell things 
abroad they will, no doubt, make such use as is necesssry 
of f measures. If a salesman is- fit to go ont to 
sell, why not give him an extra hour tome diy for luncheon, 
so that he may acquire the knowledge cf such metrical measures as 
may be necessary for him to know. An excell nt article appears in 
Machinery from the yen of Mr. Jno. E. Sa eet, than who few write 
more sensibly. He is strongly against the metrical system which is 

again exploited in America. As to the argument that cnly 
England, America and Russia, use the old оп, be points out t! at 
these three countries represent a gccd balf of the civilised wor d, and 
do as much messuring and we кы ма месе POPE p. t 
together. Mr. Sweet points out that, though the Unit: d States bava 
a decimal coinage, they divide their standa d dollar in halves, 
quarters, and have only two decimal sub-divisions, the dime cf 10 
cents and the cent itielf, while the 10 cent is divided into balf 
as a nickel, and the cent is doubled snd trebl:d to give 
the 2 c. snd 8 с. Americans practically use the 5-dol'ar bill, 
value one sovereign, the dollar or double florin, the balf-dollar 
or florin, the quarter, equal to one shilling, and the cent 
or half-penny. On Change the cent is divided binar. ly into 
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as small a division as the sixteenth, whereas on the decimal 
system the 41, с. is too big, and the 130 o. is too small. Tenths are 
poor divisions to mark on а scale beam, and Mr. Sweet shows that 
even in France, as we ourselves bave fcund, the metrical system is 
not used by the people as а mass. We have purcbared fruit there by 
the Jirre at so many sous, and even when the kilogramme is used, it 
is divided into binary divisions; but the Һа kilog1amme is the unit, 
and one hears goods ordered to the smount of a quarter of balf a 
kilogramme. We ought to be very certain that a right step is being 
taken before abandoning our own simple measures. 

Practically, engineers have one measure, the incb, and it might be 
desirable to abolish the foot cn drawings. Americans give a boiler 
diameter in inches, just ss we do even the largest marine cylinders, 
and the foot may often be abolished in favour of a statement in 
inches In the metrio system tbis cannot be done so well. Either the 
standard metre must be given as a decimal, or the decimal point must 
be cut off, and the letters mm, added, which is fully as ccnfusing as 
the foot and inch system. The chief points where the English syste m 
may pertaps be called cumbersome, азе, as peinted cut above, in 
directions which do not affect foreign trade. Thus we may cite the 
acre and the mile and tke square mile as perhaps a little combersome, 
but whatcan be simpler thsnthe inch. As regards foreign trade, it 
is easy enough to print catslogues in both systems. Mr. Sweet says 
it would be far easier and eimpler fcr all nations to change to the 
English system, ss half cf them really bave it already and use it 
1 He adds, As tbey will in time to tbe English 

nguage." 

He refers to the time, now 15 years ago, when Dr. Coleman Sellers 
put a stop to tbe" pestilence” new again threatering the industries 
of America. He did it in a 20 minutes’ essay, and we have yet to 
вее a really роса advocacy of the metrical system. Even as regards 
chemistry it is not so very important to use the same system of weights 
as in engineering. In engineering calculations involving chemistry 
men asa rule work out on the ratio of combining weights, and having 
e und the ratio they very soon find the ton rate. Say it is a problem 
in water softening, this is purely a question cf atomic weights, and 
unfortunately for the bowl for a natural system, the atomic weights 
of elements are a very mixed lot indeed; fractional numbers w bich are 
approximated for vee as whole numbers, and that natural science of 
chemistry certsinly tekes small note of the decimal system, as a 
glance at а series cf the carbon compounds will soon show. : 
It we take the principal elements, we find them multiples of 2 as 
regards their atomic weights. We have H = 1,0 = 12, N = 14, 
О = 16,5 = 32, Ca = 40, Fe = 56. Here we bave the chief ele- 
ments of ure to man, to whom nature has given relations which indi- 
cate a birary system, and it appears far more useful to embody a 
binary system of division than it does to make such a fuss about a 
sc-call d scientific system based (erroneously, however) cn the ten- 
millionth of the quadrant. All measures of length among civilis d 
nations are, зїбег all, the distance between certain marks on a carefully 
tended bar cf metal. If lost or accidentally injured, the standard 
cannot be accurate ly replaced, though there are now so many prsc- 
tically accurate copies tbat no serious error could creep in. As 
regards correlaticn of weights and measures, have we not our gallon 
of 10 lbs. of water ? 

Now, in the metric syste m the cubic decimetre is supposed to cor tain 
a weight of water of standard weight tobe called a kilogramme. As 
a fact, does it do to? We believe not. The actual kilcgramme itself is а 
ашро metal weighed at Paris. We think bad the metrical system 
not be: n based on a decimal division, some general acceptance would 
have been sccured ere this. It is the decimal inconvenience which 
damns it—an inconvenience not felt in scientific work where a tail of 
figures after a decimal point is of no moment. But it will not serve 
the people at large, and we should still have two systems in use as 
Dow, even if the metrical system were made in а sense compulsory. 
We cannot think that those doing business in metrical countries will 
find much difficulty in suiting their goods and tests to the people. 
Substantially, a 30-inch cylinder bas a diameter of 0762 m., and 
no one is injured by usirg this approximaticn. The actual value of 
30 inches is 761-9931, 24 inches measures 610 mm. Actually, it is 
609 594, and again no one is injured at {ће а poen for in case 
of an actual professorial stesm test, of neither the makers' inches 
nor millimetres would any cognisance be taken, but the cylinder 
would be gauged and its diameter given to a string of decimals, 
and perbaps the e sion by heat would as usual be neglected. 
Yet a 30-inch cylinder, hot and cold, may vary Ath of an inch, 
or more than a millimetre, or sufficient to alter resulte to the 
extent of a third of 1 percent. We think young engineers should 
familiarise themselves with the metrical system for many reasons. 
They will easily do thie in the course of their studies in chemistry, 
and. all engineers will find the task easy. The confusion which 
the advocates cf the metre endeavour to conjore up does not 
exist with engineers, but we strongly suspect it will prove insuper- 
к n tbe bulk of the populace, as it has done to the ch people 
tLemselves. з, 


.AN EXPERIENCE OF MOTOR HAULAGE. 
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THE firm of Fox Bros, of Wellington, B«merset, and of Uffculme 
and Culmstock, in Devon, are exten ive manufacturers, and have to 
do a considerable amount of haulage between their various works, 
the railways baving been found wanting in punctuality of delivery. 
One mill, that at Uffculme, is 9 miles frcm headquarters, and the 
goods conveyed are chiefiy wool, bobbins, and skips; loads being 
rather bulby than heavy in one direction, but more compact on return. 


The Oulmstock mill is 6 miles away. Ta 7j miles distant, is a 
town whence heavy loads of stuff are brought, but the road is a good 
one, both as to surface and ients. The other roads, however, are 
mostly typical Devonshire lanes, rough, uneven, and narrow, with 
gradicnts as steep as 1 in 74, but mostly about 1 in 10. Two per 
horse teams, with most of the time a fifth horse, were employed on 
the wo:k, and ex nad a short working life. A description of what 
they did to alter their tractive power is detcribed by the firm's engi- 
neer, Mr. B. Н. Sparkes, in a recent paper read to the Liverpool Self- 
Propelled Traffic Association 


The vehicle selected was that of the Lancashire Steam Motor . 


Company. The first vehicle weighed some 7 or 8 owt. over 3 tons, 
and was finally rejected because of this, and a new one was built to 
come within the 3 tons limit. We need not reproduce the somewhat 
exciting experiences of breskdcwns and ditchings which marked the 
early trials, but the results have convinced Mr. Sparkes that 3 tons 
is too light a weight to permit of suitable proportions and strengths 
and desirable margins of safety. Ancther half ton of material wculd 
en mran tcwards securing more reliable results if properly dis- 
u ТЕУ 

However, the old and the new waggons bave made a mileage of 
1,632 and 1,774, during wbich they have carried 418 and 675 tons, 
being an aversge load per journey 1 85 and 2 47. 

The oil consumed in the boiler fire was 3,881 gallons,or 0:62 gallons 
per ton-mile of load, including getting up steam, and also yard shunt- 
ing, which is not included in the mileage figures. High as this may 
seem, it is to be noted that over 8CO miles were travelled without 
load, and the rosds are Hai bad. Oil cost 544. per gallon, and is 
more costly than best picked Welsh coal, but less bas to be carried ; 
it is cleaner, and more convenient. Ooal would probably cost 15s. or 
18s. per week; oi] bas cost 453., but coal would require a second man, 
which, however, would still leave a margin in favour of mere cost of 

second man, however, bt be useful in breakdown. 

Front tyres are b inches wide and back tyres are 6 inches, these 
being 1 inch wider than criginally applied, and оош less effect 
on the roads than horse waggons. miles have been done over 
loose metalling, there being Su кебш rong. For such waggons as 
these appear to be we do not see that the tyres are wide enough. 
Why there should be an aim to reduce tyre widths to а minimum we 
never could understand, but we have always found that carts have 
көннен буге in the districts where roads are softest and least 
ca or. 

In testing the boiler the author found on a 2j hours’ test, with 
160 Ibs. steam and а fuel (? feed) temperature of 60° F., an evapora- 
tion of 765 lbs. of water by 58 lbs. of oil, or 132 lbs. per lb. 
ерин with an evaporation from and at 212° of about 

The annual cost, including interest at 5 per cent. and ciation 
at 15 per cent. on the first cost of £375, came to £340. With a duty 
of 9,771 net ton-miles this comes to 8:34. per ton-mile. With ocal 
the estimate is 6:93d. With horses the first cost is set down as £325, 
the 4$ horses ocsting £225 of this. Interest is charged at 5 per cont. 
and depreciation is charged 20 per cent.on the horses and 10 
cent. on the vehicles, and the annual cost works out at £369, w 
shows a saving for the power vehicle. This also did nearly £20 of 
work never undertaken by horses atall. The net result has shown 
asavirg of at least £50. It wcu'd bave been £90 but for an excep- 
tional accident to the boiler, and it would have been £140 if coal had 
been the fuel. On the whole, the experience cannot be said to have 
been unfavourable to power traction, for this is comparatively 
experimental. Оле can only regret that the shortsighted policy of 
the day put a stop to Handocch’s and other steam carriages of the 
earlier century. these been allowed to take their nataral 
development, the state of road Iccomotion would have been very 
different from what it is to-day. All trams would have been power 
driven, and the aid of electricity would have been easier to apply. 
Steam- led vehicles would have educated even a London Oounty 
Oo to the benefits of power traction. 

. It appears that wool measures about 200 cubic feet to the ton, and 
loads were only light, so that the average load of 2 16 tons causes a 
heavy ton-mile rate, especially with so much shunting work in 
oollection. The steam motor vebicle is necessarily Man has а 
large fuel consumption in moving itself empty. Ele 
not be applied on such little-frequented roads 
of the line, but where a pole line could be afforded there would not 
be the same load of vehicle to be dealt with in the case of electrical 
traction. For individual firms and by-roads the problem is olearly 
best solved by steam. | 


THE ELECTRO-METALLURGICAL LABORA- 
TORY AT AACHEN POLYTECHNIC. 


Apropos of the remarks in our issue of Jan 27th relative to the 
better provision made in Germany for teaching e try, 
the following account of the new electro-metallurgical laboratory at 
the “ Königliche Tech. Hochschiile,” at Aachen, should be of intereat 
to our readers.* | | 

Prof. Borchers, the present bead of this department at Aachen, 
found upon bis transfer there from Duisburg in October, 1897, only 
somewbat limited provision made for experimental work. Owing to 
tbe support of his colleagues and the readiness of the State education 
cfüicials to do all in their power to assist this new branch of tech- 
піса] tcience, at the end of his first term of work at Aachen, he 
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© Abstracted from Zeits. f. Elektro-chemie, November Ard, 1898. 
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was able to commenoe the alterations and additions which now make 
the Polytechnic at Aschen one of the best science schools in Europe 
юл, sped Ae in dich Prof Borchers à experi 

e wW studenta carry on - 
mental work is prorided with the following motors, dynamos, and 
accessory apparatus : 

l. A 20-H P. electric motor by Schuckert & Oie., by which the 
various dynamos are driven. 

2. A 8-kw. dynamo by Schorch & Co, of Rheydt, built to Borchers’ 
specifioation. This machine yields 300 amperes at 20 volts, or 
120—150 amperes at 70 volts. 

3. Two dynamos by Siemens & Halske, one delivering 22 to 30 
amperes at 70 volts, the other 100 amperes at 10 volts. 

4. A 1§-kw. dynamo, by Garbe, Lahmeyer & Oo., delivering 18 
amperes at 90 volts. 

All of these are direct carrent machines. 


lta. = 
tery of 36 lead elements, usually worked in 
conjunction with the Garbe-Lahmeyer dynamo. 

7. A large number of electric furnaces of various types, in addition 
to furnaces heated by ooal-gas and by oxygen. 

8. Appliances and monids for making furnace lininge, and for 
forming the blocks of which the furnaces are built. 

1n addition to electric furnace work, investigations upon the elec- 
trolysis of fused salts are carried out in this laboratory. During the 
latter part of 1898 the students built themselves several new forms of 
electric furnace, and on trial some of these were sufficiently 
successful to warrant patents being applied for. 

Farther extsnsions and additions are in prospect 
with this laboratory. 

The above shows what is being done at оле German Polytechnic to 
promote the study of electro-metallurgy. ирт professor 
devoting himself specially to this subject, a well equipped laboratory 
Ee originon work, and s'udents who are specialising in this branch of 

та this country, after 10 years’ agitation upon the. subject of 
“Technical Education,” we are still laying foundations and spending 
(2 e, equandering) £800,000 per annum upon teaching every youth we 
can get into our evening classes, a smattering of science. This form 
of “ technical education” goes no farther in 99 cases out of 100, and 
is, for all practical purpca v, valueless. 

In our colleges, where we might expect to find students ready and 
eager to specialise, we find either the facilities lacking, or the students 
apathetic. Not one college or university in this country possesses a 
special professor of electro-chemistry or electro-metallurgy, or such 
a laboratory as that at Aachen—their fands do not permit of such 
necessary additions. Would not portion of the above £800,000 per 
annum be ueefully employed in providing these ? 

Our students, as shown by the fate of the proposed course of 
lectures at University College, are also unready to avail themselves 
even cf the limited c ities for gaining knowledge of these new 
branches of science which are offered to them. They doubtless consider 
themselves much too occupied with the regular classes and work to 
wander in these by-ways of applied sclence. But these by-ways will 
not improbably become of great industrial importance in the fature ; 


in connection 


and our college authorities and students will no doubt awake toa 


recognition of this, when serious injury to the interests of our country 
has resulted from their past neglect. 


6) 


SECOND-HAND BOILERS. 


were put in, but were removed to make room for boilers at 
ill higher pressure. en а boiler is removed from its place, 
cleaned ou well rubbed down, and clean painted, there is fre- 
nothing whatever to show that it is not absolutely a new 
boiler, and such boilers badly wasted inside have been sold on the 
mere word of the second-hand broker as good, and have ended in 
disaster. So far as the outside of a boiler is concerned, so long as 
there is no wasting along the lines of the longitudinal seating walls, 
or the cross walls, there will usually be no outside defects to be 
found. What eyi aro M due са. wil) ш be m 
for an experienced vag iscover. inspector knows w 
to look for the probable defects. But where a boiler has been ona 
seating the serious defects will be visible inside, or in the fur- 
nace. No boiler should bo purchased until its farnace fittings and all 
brick work have been entirely removed, and every particle of dust 
and dirt cleared 3 . in no cable al a boiler ш ‚шо 
without an on by some ca engineer or ‚ prefer- 
y of experience in boiler i on. 
A may look perfect inside and out, and yet it may be badly 
; or, rather, seriously grooved, at the furnace angle irons. 
grooving i lainly visible; at other times it con- 
line, y noticeable to the inexperienced 
and yet extending deeply into the corner of the angle iron, and 
extensive repairs. very casual glance at the 
а boiler is sufficient to show if there has been corrosive 
g on, and whether, if any, it has been stopped, or is still 
ut the faults, such as grooving, which are more or less a 
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consequence of defective construction, occur quite irrespective of the 
quality c£ water, though they may be intensified by bad water. No 
second-hand boiler is better for being second-hand, though many are 
better than other makers' new boilers. 

In judging of а second-hand boiler the maker's name may be taken 
as some evidence of original quality, bat purchasers sbould be 
careful to know that the name plate has not been placed on an 
inferior make of boiler. Here, again, experience is a good guide. 
There will be features in a boiler of 1870, for example, which would 
not tal with & dated name plate of 1890. e publi» safety 
demands that, for the purposes of trade gain, no boiler breaker ought 
to b» allowed to buy and sell second-hand boilers in a promiscuous 
mapner. Probably the majority of these second-hand dealers are 
quite ignorant of the safe stresses in their goods. Others again care 
nothing so long as they can effect а sale. We have seen а yard full 
cf the semi-portable c of agricultural boilers offered for sale at 
various prices from £20 to £100, some of which were wholly unfit to 
be worked at all Yet apparently there is nothing to prevent an 
unsafe boiler being sold to any street workshop where it will be 
badly cared for and worked at an excessive pressure. i 

In the above-named yard we fully believe that the owners were 
perfectly able to judge the fitness of a boiler to work, yet so far as 
we could see they relied entirely дп the maxim, caveat. emptor, aud 
gave no bint whatever as to the safety of members of their stock. In 
a case last year where a broker had sold an unsafe boiler, the Bcard 
cf Trade Commissioner who had to investigate the explosion of the 
same, stated that the case was one of the worst which had come 
before him, and a heavy fine was imposed on the seller. It seems 
only right that when men elect to desl in such things as steam boilers 
they should be competent correctly to judge as to their safety, or 
should employ some competent to give them the necessary 
assurance. We believe some ers do obtain the opinion of 
a boiler insurance company, but there is more or less risk 
in this, especially where boilers are so much alike, that even with a 
dimensioned sketch they cannot always be identified. An 
unscrupulous broker can transfer a report on one bo ler to another 
one, It is wise to insist that what an insurance company is reported 
to have certified shall be so again certified when the boiler has been 
put in its final place of work, or 16 may be rejected. А 

There are so many places, especially on large contracts, where ia 
scoond-hand boiler may legitimately be employed with parfect safety, 
that the trade in such articles must not be condemned. It is pertectly 
honest if fairly carried out, but proper restrictions may reasonably be 
demanded to secure public safety. We believe that a powerful factor 
in safety would be the registration of every steam boiler. 
This could be best effected probably through the local authorities. 
The information to be thus secured should be—type, length, diameter, 
maker, working pressure, age, and, if insured, and by whom. The 
register could be made very compact by using letters to denote typos 
and makers and insurers, and, if published, would be largely pur- 
chased, and would most certainly bring upon every boiler user the 
attentions of at least some of the boiler insurance companies. Tae 
fact of being thus called upon would awake some sense of responsi- 
bility in the user. | 
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ELECTRIC LIGHTING AND REFUSE 
DESTRUCTION IN ST. PANCRAS. ' 


Soun practical steps are now being taken with a view to the 
utilisation of the waste gases from the Bt. Pancras refuse destructor, 
to which reference was made in these columns a fortnight ago. At 
the last meeting of the Vestry, Dr. Walter Smith, in moving the 
adoption of the report of the Electricity Committee, said that the 
Committee were very anxious to assist the destructor if they could, 
and if there was anything to be got out of it they would only be too 
pleased. The Committee reported having had under consideration 
the question of fixing at the destructor the Babcock & Wilcox boilers 
removed from the Regent’s Park station, and had received a report 
by Mr. 8. W. Baynes, chief electrical engineer, in connection with 
the matter. On the recommendation of the Committee it was 
decided to adopt the suggestions made by the en and to give 
special directions for the observance of the conditions mentioned in 
his report in regard to the firing of the destructor furnaces. 


Tae EncimEmRS HEPORT. ; 


In the course of bis report Mr. Baynes ваув:—“ТБе plans show 
the [two] boilers on the east side of the six south cells, and arrange- 
ments have been made го that they can be firei from our stoke hole 
when necessity arises. The face of the boilers will come almost 
lineable with the existing steam generating plant and level with our 
stoke hole floor, and in this position they will be under the sur- 
veillance of our own stokers, thus avoiding the employment of 
additional hands. Every care has been taken to make ample pro- 
vision for the removal of the large quantities of dast which will be 
deposited in the flues and on the heating surface of the boilers, so 
that this can be removed with the least possible inconvenience and 
expense. I estimate the cost of fixing these two boilers, including 
steam pipes and all necessary accessories complete, will be about 
£300 (three hundred pounds). With regard to the third boiler, this 
will be most advantageously placed at the south end of the east cells, 
intercepting the gases in the down taken en route to the chimney, but 
I would advise tbe committee to defer the placing of this boiler 
until we have had an opportunity of ascertaining the practicability 
of utilising the heat from the cells as they a e now runaing with the 
structural improvements which have been introduced. 
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It would have been preferable to have placed the boilers in between 
the .destructor cells, somewhat similar to the methcds employed 
elsewhere, but with certain improvements and modifications. I have 
considered the matter very fully from this standpoint, but find same 
to be quite prohibitive, baving regard to the structural alterations 
necessary, and besides the fact that we should have to demolish 
three or four of the destructor cells to accommodate the boilers. 
Now, as to the possibilities of obtaining good results, I wish 
particularly to Jay stress upon the importance of avoiding the free 
admission of cold air into the flues. A large quantity of air is often 
admitted when feeding the furnaces from the hoppers. It is also of 
the utmost importance tha’ the bars should be kept well covered with 
refuse, and that the trimming operations should be executed with the 
minimum of delay. Too much importance cannot be attached to 
these details. I have made an inspection of the furnaces, and find 
that the doors in several instances are badly bulged and a bad fit. 
These should always be р in good order, otherwise the permsnent 
admission of cold air bave а deleterious effect on results. 
When it is borne in mind that a bare place as large as one's hand on 
па ае bars ipe the case “ "n Bene) is 8 
en arrest. generation of steam, it readily compre- 
hended that the necessity for strict attention in regard to these details 
cannot be over-estimated.” 


SOME GENERAL OBSERVATIONS ON 
ELECTRIC TRACTION. 


By НОВАСЕ Е. PARSHALL, M. LO. E., M. I. E E. 


(Continued from page 154.) 

Mn. Barron said that the discussion had run in one line of conduit 
v. overhead systems, and his remarks would follow in that direction. 
There was no doubt that the question was a difficult one to speak 
definitely upon, especially in corporation work, where in any case 
first cost was not taken so much into consideration, for the reasons 

- that corporations oould borrow money very freely, and at а low rate 
of interest. He found, however, that the feeling in Manchester was 
not to that effect, and that the question of first cost was a very serious 
item. The figures which Mr. Clirehugh mentioned on that subject 

for the conduit, trolley, surface contact, accumulator, &c., varied 
over a very wide range. However, he thought there was no system 
had a ranga so great asthe conduit system. Alderman Higginbottom 
had given them a figure of £10,000 св £11,000 per mile for the con- 


duit system, and pointed out the enormous expenditure if they adopted 


that system as com with the trolley system. £10,000 or 
£11,000 would instal in Manchester d very inferior conduit system. 
‘The only exemples they had to look at for conduit construction 
-was in Washington‘and in New York. Wasbington was hardly а case 
for comparison, as it was not а commercial city in any sense; the 
Climate was different, and the whole atmosphere of the place was 
non-commercial. In New York the son was closer. Some 
years ago cable systems were laid in New York, and the conduit 


stem was adopted for the reason that the Metropolitan 
Company made Bas a Bic the installation of & system 
which should not interfere with the existing conduit as laid down, 
and if the electrio ex was unsatisfactory, the conductors had 
to be removed, and the cable replaced to operate the cars. It was not 
; and that was largely, if not solely, due to the fact 

that the uit was large in size. He thought the failure of the 
Bentley-K night system and other systems in the early days was due to 
the fact that the conduits were not large enough. The conduit system 
was merely an overhead system turned upside down. But what they 
had to do was to make the sewers in the street big enough to drain 
the conduit, and, further, to properly insulate the conductors in the 
conduit. Under those circumstances there was no reason why the 
conduit system should not work in any climate. If they took New 
York as & basis for figures, they were perhaps getting themselves in 
trouble, for the reason thatin New Yo:kand in tbe North and North- 
Easterly American cities the pipe aystems were, as a rule, far enough 
CC pecia pa generi, io а 
oondui n r, however, 8 England, 
he thought the pipe systems were er тате nearer the surface of 
the street. They bad to excavate into the ground 3 ог 4 feet to 
construct the conduit system, and the removal of those obetruc- 
tions involved an expenditure which oouid not be calculated, 
and if а sum of £11,000 or £15,000, or any number of thousands of 
po were taken as & basis for calculation, there was no safety in 
t; no one could possibly calculate what was going to be done after 
they had opened the streets. It seemed to him that the wisest course 
for Manchester to follow would be to adopt the overhead system, 
making the expenditure in the first place a minimum, and having a 
_ system which been tried in 99 cases out of 100, and which had 
roved satisfactory, and then if the conduit system developed in 
years, it could be adopted. He thought the chances of improve- 

ment on the single conduit construction of to-day were very slight. It 
was an unfortunate thing for the trolley system thatin the early days 
of electric traction that system was laid down in many cases on 
essentially cheap lincs, and & great many lines were put up which 
were unsightly, and a reputation for being unsightly had clung to it 
ever since. There was no reason why the trolley system should be made 
unsightly, even at the same time making it inexpensive. Dr. Hop- 
kinson referred to accumulator traction, and he thought there was a 
great deal ia many of the remarks which Dr. Hopkinson made. It 
was & fact that accumulator traction had not been found successful 


as a system, but only in conjanction with a trolley system, and then 
under compulsion, and perhaps it would bə going rather too far for 
him to ray that the Corporation of Manchester and other corpora- 
tions in Englatd should show the wisdom of their conservatism in 
waiting for the world at large to develop electric traction, and at the 
present time by following the lines of standard practices which had 
proved the world over to be satisfactory. 

Mr. A. B. МоснтАти said he thought there was a point in the paper 
which they wanted to look at very carefully, that was the question of 
return currents through the earth. Mr. Parshall bad put that very 
clearly in his paper, and he thought that when selecting апу system 
they must not forget that those return currents were going to cause con- 
siderable trouble to pipes, &c , and he thought that that t wanted 
very seriously weighing when deciding the system to be Ifthey put 
two wires overhead or underground in such a way as to do away with 
those return currents, to his mind they wovld have done a good thing. 
There was one other point in the paper which he did not quite under- 
stand, viz, what where the great advantages of three-phase over 
ерге He had been getting a few facte, and he could not 
find that there was very much in it. He may have been to 
the wrong place to get the facts, but taking efficiency and 
power factor there was very little in it. He did not quite 
see that the advantage of putting down a three-phase plant 
would be worth the extra expense. He was taking, of course, the 
fact that many corporations were already established with single- 
phase. Another point in connection with three-phase work was the 
question of cables. The copper was reduced, that perfectly 
true, but those who had to buy high pressure cables knew 
perfectly well that the quantity of copper io their cable did not 
represent the price altogether; the insulating material on high 
үө cables came to & pretty high figure, and he thought every- 

ing would be very evenly balanced by tbe extra insulation of the 
cables. There was another point in connection with accumulators, 
Mr. Parshall spoke of the fiy-wheel question which has been going on. 
He could not help thinking that accumulators, if used in conjunction 
with sub-stations, were going to take a great deal of the shock from 
the system. 

Mr. Hans RENOLD said he approached that subject like Alderman 
Higginbottom, as а mechanical engineer, although as such he had 
been connected since 1853 with Mr. Holroyd Smith at Blackpool, and 
he bad since then been connected with about 20 different under- 
tskings of electric traction, so that it was a subject that he was not 
altogether unacquainted with. Mr. Higginbottom had stated in his 
first speech, and again to-night, such statements as would not go 
down his throat, in fact, that evening, he, Alderman Higginbottom, 
had gone upon the same lines, as for example, he stated that the rails 
as laid down at present would not do for the conduit system. Now, 
he had made careful investigations in New York and different towns 
in America, and his experience went to show that tbe rails that they 
had in Manchester would do very well, although they were not as 
heavy as those which they were putting inat New York or Waehington. 
They put heavier rails in not because it was required fof the conduit 
system, but to make & more permanent job of it, and to give their 
public smoother riding and more comfort with their conduit system 
than could be got with the trolley system, because with the trolley 
system they usually tried to make it a cheap affair. Some mention 
had been made as to the cost in New York; 16 was no use talking 
About figures when one compared the two systems. Tiere was very 
little known as to what one system exactly cost, and aps nothing 
as to what the conduit system cost. They bad p y only New 
York, the 62 miles of the Metropolitan Company, and Washington in 
America, and Berlin and Buda-Pesth on the nent, and the figurea 
obtained in New York were no guide whatever as to what could be done 
bere in Manchester. Circumstances were very different, and the 

he referred to were those which Alderman Higginbottom 
gave in his first speech to the Council. He thought they were not 
quite fair, and the systems could not be compared by putting the 
cost of one against the other. They were entirely two different 
systems. With regard to the fear of another system coming forward 


in the near future that would supplant anything that they had done 


to-day, as an accumulstor system, or any other system, he could only 
say that he thought the system of conduit in New York was so simple, 
so mechanical, that he did not know where improvement could come 
from, except improving the switches orinsulators. In the main that 
was the system, and it was no use looking forward for improvementa, 
as it was about as complete as they could lock forward to anything. 
One could not stand at а street corner in New York and look at those 
Metropolitan cars runnir g without noticing how easy, how smoothly, 
and silently those cars ran, with no sparking at all, and they had no 
lines overhead. Then if they went over to Brooklyn and New 
Jersey they would see the overhead wires, those enormous obstruc- 
tions in the streets, and they would see the sparks Bring from 
the overhead wires and the sparking at the wheels. that 
was extremely trying, and bis feeling was that if something 
better could be had it ought to bs had. Of course, he was quite 
aware, as Alderman Higginbottom had stated, that electric traction 
could be divided into three parte, the installation of the station, of 
the car, and of the rolling stock. He ład not got all the facts with 
bim, but one could not look at the question from a mechanical 
point of view without finding that the conduit system was con- 
siderably superior to the overbead system, moreover, he heard there 
‘was considerable leak from the rails as a return in the overhead 
system. Commercially he thought they could not compare the two 
systems, they were so unlike, and the conduit system had such ad- 


vantages over the overhead system. They could work very much 


heavier traffic with it, and it required very much less power. There 
was less sparking and no leakage. He was not prepared to go into 
the electrical details, as he had already stated that he looked at the 
point from a mechanical engineering point of view, and as a citiz2n 


cf Manchester, but there was no doubt in his mind that this elec- 


he thought 
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trical traction in the city was as much a mechanical question as it 
was an electrical one, and from a mechanical point of view there was 
not the slightest doubt about it that the conduit system was the 
system. | 

Mr. R. W. BLACKWELL eaid thsre were two points upon which һе 
would like to ley additional stresa in the paper; one was the limita- 
tion that Mr. Parshall suggested as the proper one. It was scarcely 
pene that a direct current system could utilise more than 5,020 

ilowatts ; the other, tbat when you are putting in an electric power 
station put one in large enough at the beginning. He presumed 
that the reason that the chairman bad called bim from obscurity was 
the mention of Bentley-Kuight system. Не had had the pleasure 
of being the chairman of that company. Ia 1883 they were running 
electric cars, but till 1887 he devoted most of his time to the con- 
duit system. Mr. Holroyd Smith was at the same time doing 
extremely good work at Blackpool. The results were practically the 
same. He then went into the overhead system and had been there 
since. So far as he was able to diagnose the situation, the 
question of the difference between the conduit sytem and the 
overhead system depended upon the amount they were pre 
to pay for the ssthetic luxury. He could only suggest that if the 
city of Manchester saw fit to in for the s3thetic adornment 
of this city they should devote the £300,000 or £400,000 to the 
purpose of some great public work. So far as he was able to see, and 

e bad been practically connected with traction since 1883, there bad 
been no change in the conduit sinoe that time. The construction was 
the same as Mr. Holroyd Smith's construction at Blac l, the 
construction of the Bentley-Knight Compeny in the old days, 
and tbe construction was put in toda by the same men 
that put it in in the old days. What they bad done was to 
increase the dimension of the parte, to increase their cost and 
solidity, to make it a more immovable part of the city structure. 
Unless the rails already laid were taken up and supported together 
with the construction of the conduit they would not do. That 
would run them to an expenditure which was very heavy, and 
it would cost at least £10,000 to £20,000 per mile to put down a 

that would run and work well. In the old system they did 
not key the rails to the construction of the conduit, and consequently 
they had frequent breakdowns. 

Mr. SLATER Lews said, personally speaking, he cculd not agree 
that it was entirely an electrical question or a mechanical question. 
Mr. Hans Renold looked at the matter from a mechanical point of 
view, and if they would allow him fora moment, he would explain 
what had ha ed in New York from that point of view, though 
„ Parshall) had b:en left ouf in the cold, as the 
discussion had not been confined to his He referred to a 
breakdown through the snow in New Yo 


was an entire breakdown of the system in consequence of the snow 
drifting into the conduit. He was afraid Mr. Hans Renold had been 
to New York at the wrong timeof the year; be (Mr. Lewis) hsd been 
there for some months and had not found it necessary to ute an 
umbrella on a single occasion, but in Manchester he had not been 
without one for the last two months. The whole thing was a matter 
of insulation. In Marcbester there would be a large deposit of 
dirt and filth of every description if they adopted the conduit system. 
The atmosphere was also very damp. His friend, Mr. Doherty, would 
tell them that glass insulators for tele graphic p were an 
absolute impossibility in land, owing to the damp climate, 
in America nothing but glass insulators were used. He 
would like a conduit system, and from the esthetic point of view it 
would be the right one, but in view of the fact that there was 
an air-tight and a water-tight system of conduit in successful 
operation on а small scale in America, it would be unwise to 
spend three-quarters of a million of money in putting down a 
system which might be cf no вее. practical y, in a couple of 
'8 1 ; 


had first to pass through a rotary oonvetter. The shock would, 


therefore, be upon the 
he took it, if they overloaded those rotatory converters, something 
20 30 per cent., they would get cut of phase, and they 
shut down and start again. We had been told recently that 

a 50 B. H. P. rotary converter made by Messrs. Brown, Boverie & Oo., 
poc up wjth а load of 05 B.H.P., and he could not рыр шшш 
consequence that rotary converters in the city of chester 
would have to be abnormally large to get the Icads over the peak. 
He was sorry so much time had been taken up on the overhead 
v. conduit system question, as he would have been very pleased to 
have heard the views of many gentlemen present on Mr. Parshall's 


Pr. O. H. WonpmORHAN said the discussion bad unfortunately, to his 
mind, drifted into a discussion of overhead v. underground. Although he 
objected to that on principle, he was going to discuss it himself. Un- 
doubtedly it wasa question of burning interest locally, if not to engineers 
in general. He very much questioned whether there was very much to 
discuss in the matter. He himself was a convert, or as Mr. Hans Renold 
would say, a pervert to overhead as against underground. When the 

uestion of electric tramways was first raised, he thought that the 
Board of Trade regulations were such as to practically prohibit 
anything except an insulated return, and with so large a system as they 
had in chester, that would have teen the case. Largely in con- 
sequence of this he was led to advise the Corporation to adopt the 
system of multiphase generation with numerous sub-stations; those 
sub-stations would not be in most cases more than a mile ара, 
5 most distant point on the earth return would be 
half a mile from the sub-station. With four lines of rails they could 


converter and not on the engines. As 


November. Оп that 
occasion it did not gt into the conduit. Last week, however, there 


mission was of little importance, since the cost o 


keep the drop very low. Не did not p to trouble them with 
any description of the system which they were about to adopt iu 
Manchester, suffice it to say that to him that paper had been very 
gratifying, because in every point it backed up and bore ont the very 
system which he had advocated, and which he had advised the Oor- 
poration to adopt, and which they had decided to adopt. With 
regard to the controversy on overhead and un und systems, 
it appeared to him that the fact was lost sight of that the deter- 
mining factors were not engineering considerations. He for one 
did not for a moment deny that the underground conduit system 
was parfectly practicable; it might be everything that was desirable 
as Mr. Hans Renold appeared to think, bat the considerations which 
determined the system that they were going to adopt in Manchester 
were really political considerations; he used the word political in its 
proper sense. Those matters had been so ably dealt with by Alderman 
Higginbottom that it was unnecesrary to enlarge upon them. There 
was no doubt in his mind that at some future time there might be 
some better system than the overhead trolley, but what he did say 
was that at the present time under existing conditiens, ha 

not only to engineering considerations, but to questions of policy, the 
only possible system was the overhead trolley. There were one or two 
points in Mr. Renold’s remarks he would like torefer to. In 

of the rails he rather implied that different rails would bs fot 
the underground and overhead system. Nothing of the kind was 
required. The point was that they had those heavy rails laid 
down, and if they put down a conduit system, they would have to 
wipe out the cost of laying those rails. The cost of the rails was by 
no means the whole of the cost of providing tram rails. The greater 
part was in the laying of the rails. He thought Mr. Haus Knold 
rather weakened bis case by a few of his remarks. Mr. Renold referred 
to the smooth running of the cars, and the sparking. No one could 
doubt that the ears would run justas smoothly whether they were 
supplied with current from above or below, and there might be just 
as much N. Hing with the underground system, though one could not 
вее it. . Renold further remarked that a point against the laying 
of the overhead trolley system was that the leakage was in some 
way costly. As a matter of fact the leakage was by no means 
waste, it simply taved them in the cost of conductors. It merely 
meant that the leakage took place from the earth into the water 
pipes, and provided that the Water Company did not object to 
the use of their pipes for a portion of the return, he did not see 
that they need cara. Of courre, actually, they would avoid such 
leakage. He would like to refer to Dr. Hopkinson’s remarks 
yespecting accumulator cars. Accumulators were very attractive 
fhings in many respecte, and ia the modified system in use at Hanover 
they might work well if, and it was a big if,“ they could determine 


the conditions of maintenance. Не thought there was great difficulty 
ав regards the maintenance of accumulators. There were a great 


many points raised in the paper. The author referred to multiphase 
generation and rotatory converters. Mr. Mountain raised the question 


of кү v. single-phase. From the point of view of con- 
vierten, he did not think there could be any doubt that hase 


was preferable. They had in that system a steady flow of energy, 
as steady а flow almost as they had with continuous current, and 
experience went to show that rotatory converters worked very much 
batter with multiphase than with single-phase currente. He must next 
refer to the question of the heavy fiy-wheel. He thought the 
question of shocks to the plant had been rather over-esti 
but it was vitally important that they should design dane that 


i 


they could get an even turning moment, as if they did not 
would get surgings and the convertors would get out of step. Я 
Mr. PARSHALL, in his reply, said he felt that the discussion 
had been so extended; in fact, it was a discussion than was 
common to most institutions. 


Mr. Clirehugh had remarked tbat the conditions set down in the 
paper had practically limited engines for driving 1,500 kw. d 

or electric traction to the Corliss type. Не had examined his paper 
again, bat could not see that this was the case; in fact, he knew of 
engines other than that of the Corliss 08. 
Mr. Olirehagh was quite right in stating that my experience with 


ety. 
Mr. Mountain stated that he had gathered а few facts respecting 
multiphase currente, Certainly, if Mr. Mountain had gone into the 


distribution was to effected by continuous currents. : 
Mountain's remarks imply that the saving of copper in power trans- 
co in a cable 
was small as compared with the total cost. Probably, Mr. Mountain 
had in mind very small conductors, since in large conductors the cost 
о the cable varied approximately with the cross section of the copper 
erein. 
Another speaker alluded to the liability of rotary converters to fall 


out of phase when over-loaded. This is not the case in properly 


designed installations, as was found by testing large rotary con- 
verters, which was found to stand 100 per cent. over-loading without 
showing any tendency to fall ont of phase. In fact, the rotary con- 
verter properly installed was the most suitable and safe of all 
machines under all loads. 

Mr. Wordingham spoke of fly-wheels on engines when used with 
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rotary converters, to fulfil the conditions set down in the paper as to 
pbase displacement owing to irregular angular velocity, & very heavy 
fly-wheel is necessary, much heavier than to fulfil the mecharical con- 
ditions for good regulation and proper cylinder capacity as outlined 
in the beginning of the paper. . Wordingham seemed to think 
these shocks to traction engines had been over estimated. In his 
opinion they had not. He hadtoreply upon hisown experience in tbis 
matter, since he had seen engine after engine fail that had been 
designed with satisfactory results for nearly every class of work 
except traction work, and АП experience gained so far tends to build 
engines for traction work heavier in all essential parte. 


the overhead sy are not of а very substan character. There 
are disadvantages of & somewhat si character in connection with 


the use of the conduit system, namely, the additional rails run 
through the street. 

It might be inferred from the remarks of some of the speakers that 
the cost of the conduit system is not known. All of the elements of 
cost inherent to the conduit system pure and simple, are known and 
easily determined. The cost, however, of dealing with obstructions, 
such as gas and water pipes, draining the conduits, and the cost of 
making provision for accommodating the traffic while the streets are 
blocked by the progress of the conduit work, cannot be determined 
in advance. In the average case he would say that the conduit 
үа properly constructed for such а city as Manchester, would cost 
about £12,000 more per single mile of track than a mile of the over- 
head system. No practical advantage will be obtained, however. 
If, however, the people at Manchester are able and willing to pay 
this for getting rid of the overhead trolley, he must con- 
gra them on being in a very satisfactory financial position. 


SOME QUESTIONS re MUNICIPAL ELEC- 
TRICAL TRADING. 


THE following interesting letter from the pen of Dr. J. A. 
Fleming appeared in Tuesday's Times. It possesses a special 
interest for the electrical trade at the present moment, as it 
brings forward many а point which must necessarily arise 
in connection with this important controversy—4 con- 
troversy which promises to be very prolonged and intri- 


| cate :— 
I trust that the su 


acquire or purchase patent rights over the same. It must 
not be forgotten that in. the continuous flow of electrical 
invention, each improvement as it arrives is the subject 
of patent protection. At the present time some 0,000 or 
6,000 electrical patents are taken out annum in Great Britain 
alone. Henoe no municipality can advance very far in electrical 
manufacture without either infringing 

rights. These, however, have a by B чегирлер value until 
tested in the Courts, and every one of t 

of the last 20 years has been the subject of long, costly, and 
hazardous litigation between manufacturers. Corporations, there- 
fore, which enter the arena as electrical manufacturers will certainly 
have to be prepared to speculate in or defend patents at the expense 
of the ratepayer. The next question which arises ів as to the range 
of manufacture. Is it pro that municipalities shall manufacture 
merely for self-consumption, or supply other towns as well? Is one 
town, for instance, to establish a апас ч electric lamps for 
its own citizens only, or to supply outsiders in addition? It is a 
simple truism to state that the cost of production depends on the 
scale of manufacture; end that а municipality producing on a small 
scale has not a shadow of a chance of doing it as cheaply as large 
and experienced manufacturers having a far greater output. More- 
over, it must be remembered that in embarking on electro-technical 
manufacture a municipality would have to bear the loss of all failures 
and costly experiments. Under а system of purchase by contract and 
specification the ratepayers are protected from serious risks in the 
purchase of such expensive articles as dynamos and engines, but 
municipal trading would deprive them of safeguards for efficiency 
without any necessary corresponding advantages. Also it is obvious 
that highly technical manufacture cannot be conducted by any body 
of men merely in the light of nature. Hence а municipal committee 
placed in control over some specialised scientific branch of production 
would not improbably bave to learn its business at the cost of expen- 
sive blunders, for which the ratepayers would have to pay. In fact, the 
ratepayers would become the involuntary shareholders in a practically 


unlimited liability company, the constantly-changing directors over 
the same depending very much for guidance on their own officials. 
The strongest argument of all, however, against municipal trading is 
that it would destroy the stimulus to continnal invention and 
xm uibs which springs from the incessant rivalry due to free 

open competition. The private manufacturing firm which does 
not advance with the times dies. The manufacturing municipality 
would probably find its greatest safety in going slow. The point 
which should be emphasised at the present moment is that the risks 
and speculations of manufacturing enterprise constitute an absolutely 
different claes of undertaking from tbe urban supply of gas, water, 
and electric current, or even telephone and tramway facilities. 
These may perhaps all be most advantageously managed by the 
representatives of ratepayers in the common interest, but corpora- 
tions have less justification for undertaking the risks of electro- 
technical manufacture than they have for condacting the municipal 
supply of milk or meat. 


APPLICATION OF THE ELECTRIC MOTOR 
TO WARSHIPS. 


(Concluded from page 169.) 


So far we have dealt only with the actual machines, but 
the electric system stands out pre-eminent for the trans- 
mission and manipulation of the power. The great weak- 
ness of the hydraulic system lies in the mass of piping, valves 
and rods; the turret must contain an intricate network of 
these, and though the duplication of this system mitigates 
the chance of failure, it greatly increases the complication, 
until when an auxiliary system is thrown in, the result is a 
mass of piping and valves which require a considerable 
knowledge to work. In like manner in oonnecting the 
forward and after systems to give more strings to the bow, 
we have long lengths of pressure and exhaust piping travers- 
ing the intermediate compartments, | 

The advantages of electric wires are very clear; the 
hydraulic pipe occupying considerable space must more or 
less rigidly pureue its course throughout the ship—the 
wie wire is capable of infinite contortion and adapta- 

ility. 

Duplication is equally possible with an electric system. 
A burst or severed hydraulic pipe means a temporary loss of 
power until the valves leading to the fault can be closed. 


A severed main would correct it:elf on the duplicate. An . 


earthed main would be harmless. An earthed main ard 
return wonld blow the fuse, the duplicate remaining intact. 

It is claimed for the hydraulic system that with a burst 
pipe the location of the fanlt is at once known. A damaged 
main could be made equally evident. Moreover, and above 
all, the latter is repairable in action, where the injury to 
the pipe cannot possibly be remedied within reasonable 
ü 


ime. 

Lead casing has conquered the difficulty of insulation, and 
the electric wire will outlast the ship into which it is placed ; 
practically little or no care for maintenance would be neces- 
sary outside the machine terminals. 

Another great drawback to the hydraulic system is the 
multiplicity of rods and ing necessary to connect the 
valves to the levers in the sighting positions. 

Here, again, the electric system, where switches could be 
placed in any desired position, would have an enormous 
кше 
Flexible leads again would be a vast improvement on the 
elbows and pivots by which hydraulic pressure is led into 
moving compartments. 

In the late war the Americans had to contend with great 
heat, the other extremity has to be considered in hydraulic 
installations, and elaborate heating arrangements provided to 
prevent cracked cylinders and Pipes in cold weather—an 
entirely unnecessary precaution if electricity were employed. 
Space does not permit one to enlarge on the above pointa or 
to mention minor ones where electricity is equally at an 
advantage. 

Enough has been said, it is hoped, to show that in not 
receiving fair trial electricity is suffering unmerited neglect, 
and that if foreigners are before us in accustoming them- 
selves to ita advantages we have only ourselves to blame. 

Apart from the gun working machinery, in continuing to 
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use steam for our remaining auxiliary engines we are 
perpetuating a still more glaring error. There are, however, 
at last signs of yielding in this direction, the value of the 
electric fan is so clearly apparent that it is now being 
ado even in our own ships, and electric capstans are 
likely to be installed in the not too dim future. 

A few general remarks will best point out the faults of the 


The engines being во numerous and situated in all 
parts of the ship, an intricate system of steam pipes 
is n „ and in few cases can these be led direct to their 
work; they must be bent snd worked in to clear obstruction 
and spaces in the compartments through which they pass. 

The constant changes of temperature, causing irregular 

expansion, render the steam joints extremely difficult to keep 
in order. This in time of may be merely an incon- 
venience, but in consideration of the effecta on men working 
in the various compartments, in time of action 16 assumes a 
much more serious aspect. 

A compartment with a bad steam leak very soon becomes 
-untenable unless well ventilated ; thus, again, this reacts on 
‘the ventilating system, often turning it from a convenience 
to a necessity. : 


i Numerous causes might derange this system in action; 


the possible consequences of the prime cause, the leaking 
steam pipe, are therefore alarmingly serious. In hot climates, 
the temperature of compartments containing steam engines 
may well be compared to our anticipation of a nether region 
—a fact clearly and continuously pointed out by our 
American cousins since the war. 

The!disadvantage of the size of steam and exhaust pipes 
is not alone felt in the space oconpied, but also in the size of 
the holes they make in watertight bulkheads. 

Steam engines used for such work as capstans and winches 
are highly uneconomical in character, as no expansion of 
steam takes place in the cylinders. 

Where eteam engines are necessarily exposed, such as ash 
hoists, boat hoista, winches, &c., they would probably be 
destroyed in action, where an electric motor of the armoured 
type would stand a far better chance of survival. 

Although the chance of steam pipes being severed by gun 
fire is small, in that chance lies catastrophe. Bat it is un- 
necessary to multiply further such numerous defects and 
equally unnecessary to point ont how infinitely more suitable 
electricity must prove for such transmission of power. 

The most extensive use of electricity would involve nothing 
but the use of well tried machinery, and with such advantages 
in view the principle obstacle to its adoption can only be an 
‘unnatural ignorance of its power. 

Stndents of naval matters, who at the same time possess 

ап adequate scientific knowledge of various forms of power 
transmission, are rare. Naval constructors lack that most 
тч experience of sea-going conditions. 
: Naval engineers and executive officers, though highly 
capable, are as a whole lamentably ignorant of alternative 
methods not brought under their immediate notice, and it 
cannot be denied that many practical naval officers have a 
distrust of all things electrical. The reason is not far to 
seek ; in the first place electricity is mysterious and therefore 
distrustful ; secondly, they have experience of the straggling 
days of incandescent lighting, telephones, bells, &c., and 
many impossibly delicate electrical instruments to which 
their lo р have from time to time given trial; they 
remember failures, but are entirely ignorant of the causes, 80 
that to them they failed because electrical. 

Those who have a knowledge of matters nautical, and who 
follow the commercial development of scientific invention, 
must clearly see that as strides are made in mechanical 
progress on shore, an adaptation to naval conditions is 
always possible and as clearly they must see how inclined 

we are to lag behind from over-caution, or, perhaps, over- 
confidence. 

Electrical development on shore has advanced by leaps 
and bounds, an example which in our navy has been treated 
with almost criminal negligence. 

The naval administrative machinery; in this connection, is 
complicated, and it is difficult to place the responsibility in 
any one particular direction. Subject to the First Lord, 
the actual head of all constructive and engineering matters, 
is the Naval Controller, an admiral whose enormous business 
responsibilities are little appreciated by the general public. 


less natural, exists 


The heads of departments immediately below are the Chief 
Constructor and Eugineer-in-Chief whose duties are “ane 

All questions of armament are largely decided by the 
department of the Director of Naval Ordnance, which 
contains distinguished naval officers of large technical 
experience. 

There is, farther, a gentleman holding the position of 
Admiralty Electrician, who is very severely criticised by 
naval officers. As, however, nearly everything electrical in 
the navy is behind the times it would appear more likely 
that this official’s power is undaly limited, since it can 
scarcely be supposed that he has not himself kept pace with 
modern improvements. Possibly, therefore, he is much 
maligned, Apart from the Admiralty, the naval executive 
officers have two sources of technical scientific education 
5 respectively by the establishments Excellent and 

ernon. 

The former deals with guns and all that pertains thereto, 
the latter and smaller with torpedoes and matters electrical. 


‚ А certain number of expert officers are annually turned out 


by both and drafted to sea-going ships to perform the special 
duties connected with their training. The talent of young 
officers is attracted to these expert lines, and naturally in the 
hands of the schools lies power for push and innovation. 

А divergence of opinion and a friendly rivalry, more or 
tween the schools on points where 
interests m Incidentally, but importantly to this 
article, some such divergence exists with regard to ita subject. 
The larger school looks upon hydraulics as its well-nutured 
child, whereas the smaller, naturally adopting electricity, 
regards its infant, the electric motor, with some affection, 
and a very sorry infant it is, unfortunately. 

Speaking generally, as with the executive officer lies the 
direction of machines, the care and maintenance is in the 
charge of the engineer, who, unfortunately, is singularly 
deficient in electrical knowledge. Some slight theoretic 
acquaintance of the subject may come in his college course, 
but no practical experience, till he is placed in charge of a 
dynamo at sea, and then, as he does not interfere with 
anything outside its terminals, his opportunities are limited. 

he question of charge is a rock on which many subjects 
split, and around which much jealousy "nw Narrow it 
may be, but there is much human nature in the fear that new 
developments will pass into our neighbour's hands, and our 
relative importance be readjusted accordingly. 

The solution is easy if we pause to think. 

The necessary training must inevitably follow constructive . 
advance, and with the advent of electricity, naval engineers 
wil be converted from purely mechanical to electrical 
engineers, competent and fit to take charge of electrical 
machinery as they now do of hydraulics. | 

True, such training should come at once, but unfortu- 
nately provision is not a strong point of the naval system. 

This slight review of the administrative powers is neces- 
sarily brief and incomplete, but it endeavours to show the 
nature and training of the men under whose consideration 
electricity is forcing its way to the front, and the circum- 
stantial facts which surround it in the naval service. 

Electrical training is in fact entirely confined to the small 
number of experts uced by the Vernon, the electrical 
mechanics of our dockyards, and that anomalous gentleman, 
the Admiralty Electrician, and these few are tied and 
bound in a manner precluding their employment of a know- 
ledge of better things. 

But a strong factor is this dilatory policy, pornp the 
strongest, lies in an entirely different field; the contracts 
for hydraulic and other auxiliary machinery lie in the hands 
of a limited number of firms. It is obviously to their 
advantage to discourage rival forms of machinery for which 
they have never laid themselves out and which would throw 
much of their plant into disuse. 

Through these many obstacles electricity has forced its 
way to find itself cribbed, cabined, and confined. As we 
stand at present, some few ships possess a limited number of 
electric fans, a very few of the larger cruisers work their big 
guns by its means. Three battleships have electric ammuni- 
tion hoists for their large guns, and the Moyestic class have 
an utterly inadequate electric auxiliary system for working 
their 46 tonners. 

Space does not permit one to dwell on the details of these 
fittings. All are starved for want of power. Control 
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switches, safety arrangements, and all such devices are full 
-of bad design and worse workmanship. Reducing gear is 
cogged and raises an unearthly noise—unnecessary rods are 
retained. In fact, the whole enterprise bears the impression 
that it was never meant to 1 It is argued that it is 
only intended for trial. Can any reasonable being maintain 
that a fair trial could result from such an attempt. 
Thus we grind on ourselves, let us turn our eyes abroad. 

As early as 1894, French designers were inclining in 
favour of electricity in preference to bydraulics with a result 
that out of their very efficient Mediterranean equadron of six 
ships, one half place total reliance on this form of power for 
their gun working machinery. The bighly admired 
armoured cruiser Latouche Trevillé was completed in 1894 

with this motive power for all guns, and others of this type, 
including the Pothau present at our Jubilee Review, are also 
во fitted. Since then the pendulum has swung still further 
and nearly all new ships are employing electricity for this 
. purpose. 
Of Germany it is only necessary to say that she bas taken 
the complete step in the Aegir, her crack cruiser, whose 
auxiliary machinery is entirely controlled by electrical trans- 
mission. They have leapt to 120 volts where our ships still 
maintain - their inefficient 80. The result satisfies expecta- 
tion, want of power and minor defects were felt, but before 
care and attention, difficulties ere melting away and Germany 
is boldly and snccessfully passing the transition stage, 
obtaining adequate designs and practical experience. 

The-same competition is resulting in the same decision in 
the new navy across the Atlantic. 

American doings are always very freely discussed in the 
press, and reports on the working of electric motors during 
the war are published. They are uniformly favourable, 
thongh handicapped by the asual hostility. 

The result is that the new battleships, Maine, Missouri, 
and Ohio are to be completely equipped with electric fans, 
steering gear, turret and smaller ammunition hoists, and in 
new cruisers electricity is to be used in an equal or greater 
extent. 

There is, of course, a lusty opposition founded donbtless to 
some extent on our own slow progress, bat electrical advance 
is in a healthy state, added to which, in the words of an 
American writer of experience: “ Another advantage which 
electricity s here as everywhere elee in the field of 
vip mechanics, is that young engineers are educated in 
the knowledge of how best to generate and apply the agent 
. in а manner which has never been thought necessary in 

regard to the older forms of stored energy." 

Alas! that the same cannot be said of English naval 
engineers. Abroad our rivals are taking decided steps in 
electrical application. What then are we doing at home ? 

We are engaged to build 16 new battleships and a very 

e number of craisers, with the prospect that electricity 
- will be used only, as heretofore, for the lighting, some isolated 
fans, and, perhaps, a few capstan engines. With these ex- 
ceptions we shall remain saddled with the same incubus of 
- steam and water pipes and ventilating shafte, and before us 
bat little hope of naval progress in electrical education. 

There is surely а Jarge enough field for enterprise here, 
and the requirements are that interest should be taken b 
. competent electricians in naval conditions, and that the 
merits of electrical wares should be pushed until acknowledg- 
ment is forced. 

Naval engineers are ill prepared for this change. Officers 
who appreciate the situation are bound in with red tape. 
The electrical advisers to. the Admiralty are unable, or un- 
willing to move. Large electrical firms state that the 
` Admiralty are unapproachable; they, therefore, appear 
apathetic, 

With the growing appreciation of the necessity of the 
maintenance of our sea power, an ever widening field is pre- 
sented. Surely attempts should be made to push wares in 
such a market, and in such а cause. 

For the ship of the future is bound to have her detached 
machinery controlled by electrical force. Under similar 
- protection to the main engines will be an auxiliary room 
containing powerful generating plant, sending forth its con- 
necting wires in all directions. Dry, cool compartments, 
greater protection, greater space, less weight, silent machinery, 
and a more immediate control of the power must be the 
inevitable resulta. 


PAPERS BY M. A. BLONDEL. 


M. A. BLONDEL has sent to us copies of four papers recently 
published by him, three in the Comptes Rendus, and one in 
the Journal de Physique. 

A New Hysteresimeter.—In the first paper he describes 
an hysteresimeter, very similar in principle to the well-known 
workshop instrument of Prof. Ewing. In the Blondel 
instrument a small pile of stamped rings of the shect-iron 
to be tested, similar in arrangement to a dynamo armature, 
is mounted on a vertical axis, freely pivoted and controlled 
by a helical spring. The pile is 55 mm. in diameter, and 
4 mm. in height. Round this a permanent magnet is re- 
volved by hand, and the angular deficction ef the armature 


observed on a scale divided in radians. The observation is 


not made from a zero, but is the difference of the deflections 
obtained by revolving the magnet first in one direction and 
then in the other. We suppose the friction of the pivots, 
due to the attraction of the magnet, is too great to allow the 


system to zero properly. The hysteresis of the specimens is 


obtained from Steinmetz’s formula, n v. в! = 2 x С, where 
n the hysteretic coefficient of the iron, v its volume, в the 


maximum induction, and с the torque produced on the 


moving system. с is raid to be given by the relation C = у 
(0 — 0") wbere 6, 0' are the scale readings with the magnet 
rotsted in oppcsite directions, and у is the coefficient of 
toreion of the spring measured in ergs per radian. It seems 
that the relation should be 2 c = 4 (0 — 0"), and that a 2 
has been omitted. The value of y is obtained from the 


period of oscillation of the pivoted syetem when loaded with 


a body of known moment of inertia. M. Blondel, proposes 
to use the instrument in two waya, one in which the magnet 
i3 turned very slowly, and the hysteresis of the specimen in 
different directions observed ; and another, when the magnet 
is turned rapidly, and the average value of the hysteresis in 
all azimuths obtained. Тһе first method he terms a static 
method, the latter a dynamic method. The theory of the 
instrument given by M. Blondel depends on the assumption 
that c, the torque produced on the specimen, is independent 
of the speed of rotation. This is approximately correct, 
except at low speeds of rotation, when c would be smaller. 
The instrument should be useful, though not, of course, one 
of precision. It has attracted M. Blondel’s attention to two 
saver connected with such measurements. One is thet the 

ysteresis of sheet-iron is commonly very different in diffe- 


-rent directions, and the other that the extent to which the 


hysteresis depends on annealing is very considerable. 
The Electric Arc.— The second paper, extracted from the 
Journal de Physique, is the description of an attempt to 
settle the vexed question of the mode of conversion of energy 
in the electric arc, and exhibits the confusion of thought and 
language usual with writers on this interesting subject. The 
results of the iments performed are interesting and 
valuable. M. Blondel inserted into the circuit of a con- 
tinuous current arc lamp an interrupter or commutator 
driven by a motor which, at certain regular intervals, dis- 
connected the carbons from the battery for a short time, and 
connected them to a galvanometer. This operation was 
po 40 times a second, and the lamp was disconnected 
rom the battery for about one-fifth of the total time. . The 
galvanometer connection lasted for about goth of a second 
at each interruption, The lamp, during the operations, 
burnt perfectly steadily, and showed no sign of any inter- 
ference. The lamp was then removed and replaced by a 

metallic resistance adjusted to give the same current as 
previously been taken by the lamp, and the deflection of the 
galvanometer observed as before. In both cases the deflec- 
tions were small, irregular, and of about the same values, and 


the experimenta showed no difference in the bebaviour of an 


arc and a metallic condactor. The currents passing through 
the galvanometer were sometimes in one direction and some- 
times in the other. Patting the results in round numbers 
for convenience of statement, the maximum galvanometer 
deflection observed corresponded to a steady current of 40 
micro-amperes, which would be due to a steady E.M.F. at the 

alvanometer terminals of “16 volt. Since the galvanometer 


: is connected to the carbons 40 times a second, and at each 
time for 1th second, this indicates a difference of poten- 


tial at the carbons of 2:4 volte, immediately after the inter- 
ruption of the current. But this calculation is rendered 
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worthless by the extremely d red character of the figures 
observed, whioh give no ground for believing in the exist- 
ence of this E.M.F. Assuming, however, for the purpose of 
argument, that the observation can be employed for calcula- 
tion, M. B'ondel calculates the electrostatic capacity of the 
arc, on the hypothesis that the galvanometer deflection is due 
to the discharge of the aro, acting as в small condenser, 
charged to the potential difference of the arc, 20 volts, and 
discharged 40 times а second. 

He obtains a figure, ‘032 microfarad, by a method we do 
not at all understand. We have, however, made a calcula- 
tion, and obtained a figure of the same order, as follows :— 

The loss of charge of a condenser whose capacity is X, 
charged to a potential difference, v, and discharged for a 


time, /, through a resistance, r, is k v( 1 — 6-1; . In this 


case the potential difference is 20 volta, the time is g; ith 
tecond, and the resistance is 4,000 ohms, and the same loss 
of charge repeated 40 times a second is equivalent to a 
eteady current of 40 micro-amperes. Where m is the 
capacity in microfarads (k = 10°. m), and to determine 


1 

m we have the equation, 20 n(1 — 4801. From this 
m is a little greater than 05. This capacity, O5 micro- 
farad, for an area *8 sq. cm. (that of the crater) is so much 
less than that of any known liquid electrolyte, being itself 
the extreme marimum value indicated by the experiments, 
that M. Blondel infera than no similarity between the two 
ean be probable. The observationg, however, give little 
E either for the calculation or the reasoning based 
on i 

He concludes as follows:—“ It seems to me definitely 
established by these measurements that the electric aro does 
not behave in an appreciably different manner from a resist- 
ance, and presents no back electromotive force, in the ordi- 
nary sense of the word, comparable to the difference of 
potential obeerved; it is not due, then, to a phenomenon of 
electrolysis. We may be certain, within the degree of accu- 
racy obtained, that if a residual electromotive force exista 
due to thermo-electric cffecta, this does not exceed a fraction 
of a volt.” 

As to these conclusions :—The experiments appear to indi- 
cate 2*4 volta as the major limit of the last quantity, while 
they prove nothing as to the similarity of conduction through 
an arc, and through a metallic conductor, except that in both 
cases all action ceases with the interruption of the current. 
This has been shown before, though not so far as we know 
во distinctly, and it is ckarly an important observation. 

Of the other two papers, one contains a number of inte- 
resting diagrams of the periodic curves of current and elec- 
tromotive force taken from alternating arc lamps. The 
subject they open is too large to be dealt with in a short 
notice, but we may refer our readers to the Comptes Rendus 
for them. The laet paper, also from the Comptes Rendus, 
is an account of an examination of the intensity of the 
reflection from a large search light. 


A TRUE STORY. 


By W. PERREN MAYCOCK, M. I. E. E. 


THERE was once a very eminent Professor, great on matters 
mechanical and mathematical, and to some extent electrical ; 
but there were things in practical work that this Professor 
did not know. E 

And it came to pass that the question cropped up of 
electrically lighting the imposing building in which tbe 
professorial lectures were delivered ; and the Professor was 
greatly exerciced in bis mind as to the wiring thereof. 
*Ah!" thought he at last, ^I will write to the young 
consulting engineer who has devoted much time to there 
matters, and get his opinion and advice thereon." 
‚ Thus it was that the young engineer received a letter of 
inquiries from the great Professor ; the two, be it noted, not 
being К acquainted. — And the engineer duly 
answered those inquiries in a manner which was acknow- 


ledged satisfactory by the Professor; and in due course a 
reasonable charge was made for the same. 

Then did the mighty Professor arise in his wrath, and 

state his belief that he was at liberty to suck the brains of 
others in the same profession without making return therefor. 
At this the engineer became wratbful also to think that one 
so high and mighty should possess so mean a soul; and he 
determined to fight the matter out to the bitter end. 
And the lawyers were consulted, and after much inter- 
change of letters it was decided to refer the matter to arbi- 
tration by two engineers of renown. After many days their 
decision was made known, and lo! and behold, it was against 
the poor consulting engineer, whose belief in the existence of а 
spirit of fairness and common sense amonget his fellows has 
coneequently received a rude shock. 


NEW PATENTS AND ABSTRACTS OP 7 
PUBLISHED SPECIFICATIONS. 


NRW PATENTS. 1599. 


Compiled expressly for this journal by W. P. Тномрвон & Oo, 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


1,487. “Improvements in electric light wire casing.” A. Davip- 
SON. Dated January 23rd. | 

1,493. “ Apparatus for heating by electricity." P. Јони. Dated 
January 23rd. 

1,502. “Improvements in electric ignitera and vaporisers for 
internal combustion engines.” Ү. Н. ривамли and W. E. PHIL- 
BROW. Dated January 23rd. 

1,513. "Improvements in electrical insulating cement.” F. PLAYER 
ard P. Horwxxs. Dated January 23rd. | 

1,522. ‘Improvements in dynsmos and electric motors" F. 
O'Connor. Dated January 23rd. | 

1,526. "Improvements in or relating to electric meters." G. W. 
WarkmR. Dated January 23rd. 

1,529. “Improvements in electric measuring instruments.” F. H. 
NarpzB, E. THOMPSON, and R. F. Curtis. Dated January 23rd. 

1,553. "Improvements in secondary or storage batteries" W. M. 
McDouGcALL. Dated January 23rd. 

1,554. "Improvements in the manufacture of secondary battery 
plates" W. M. MoDovaarr. Data d January 231d. 

1,298. “ Improvements in adjustable flexible metallic supports or 
arms for electric lights." G. Howson and W. Banmxs. Dated 
January 24th. | am 

1,620. “Improvements in trolley connections for transmitting 
electric power frcm overhead wirce to tramcars and the like.” 
R. BarBD. Dated Janvary 24th. | | 

1,627. "Improvements in insulators for fastening electric wires.” 
J. TELEVAN. Dated January 24th. (Complete) | ö 

1,643. “Improvements in speed indicators for electric tramcars." 
H. F PABSHaLL. Dated January 24th. | 

1,973. "Improvements in portable telephones, applicable also f 
testing purposes." Н. F. BLACEWBLL, jun., and М A. BLACKWELL,’ 
Dated January 24th. 

1.683. Combined electric arc lamps and fans" J. Mx zn, 
F. HAFFNBB, and M. Косн. Dated January 24th. (Complete.) 

1,740. "Improvements in and relating to motor starting switches 
and other like apparatus.” T. E. RircHis. Dated January 25th. 

1,758. "Imprcvements in portable hand dynamos, parts of which 
improvements are applicable to smal] power dynamos ard motors for 
other purposes.  EvERSHED & VIGNOLES, LrD., and В. EvEBSHED.. 
Dated January 25th. | 

1,765. ' А surface contact electric traction system." S. P. THOMP- - 
son snd M. WaLkgB. Da'ed January 25th. 

1,774. “Electric boot or shoe." B. KELLBARMANN and B. Квігвв- 
MANN. Dated January 25th. 

"1,0810. ‘Improvements in electrical weaving frames or looms.“ 
Н. Bour:xoE and E. Freanac. Dated January 26th. (Complete.) 

1.819. A means of rccording mesrages as they are received 
through a telephone or an easy method of taking a record of 
metsages as they are received through the telephone.” T. WILLIAMS 
and T. L. HmaTHFIELD. Dated January 26th. 

1,834. “Improvements in rail bonds for electric traction system:.“ 
Н. HinsT and I. V. ZEALANDER. Dated January 26*h. 

1,835. "Improvements in switches for starting and ccn'rolling 
electric motors" H. Hissr and W. Mzap. Dated January 26th. 

1,839. "Improved methe d of solidifying the contents of electric 
accumulators by chemical means.” L FIEDLER and E. Jack. 
Dated January 26th. | 

1,841. "Improvements in and relating to collectors for trolleys for 
electric tramways and the like.” R N. TwEID T. Dated January. 
26th. 
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1,844. “Improvements in the manufacture of plates for secondary 
batteries." L. ORA MAR. Dated January 26th. 

1,862. “ Electric telegrapby by means cf condensers ard induction 
coils.” F. Braun. Dated January 26th. 


1,863. “ Wireless electric transmission cf signals over surfaces.” 
Е. Ввлох. Dated January 26th. 

1,865. Methcd cf and apparatus for controlling the operating 
gears of rudders, signale, and the like by means of heat, light, or 
electrical waves." A. ORLING and C. G. d. BRAUNERHJELM. Dated 
January 26tb. (Date applied for under Patents, &c., Act, 1883, 
Section 103, October 26th, 1898, being date of application in Sweden.) 

1,866. “An improved receiver for waves of light, heat, or 
electricity." A. Овглка and C. G. G. BRAUNEBH;ELM. Dated 
Janvary 26'b. (Date applied for under Patents, &c., Act, 1883, 


Section 103, October 27th, 1898, being date of application in Sweden.) 


1,867. “Improvements in apparatus for regulating the sensitivity 
of receivers for waves of light, heat, or electricity." A. ORLING snd 
C. d. G. BRavuREBRH;ELM. Dated January 26th. (Date applied for 
under Patents, &c., Act, 1883, Section 108, October 27th, 1898, being 
date of application in Sweden.) 

1,869. “ Improved electrical condenser and apparatus for producing 

werful electric waves." A. ORLING and C. G. G. BRAUNEBHJELM. 

ted Jan 26th. (Date applied for under Patents, &c., Act, 1883, 
Section 103, October $7th, 1898, being date of application in Sweden.) 

1,895. “Improved electric switch" R. M. Murray. Dated 
January 27th. | 

1,902. “Improvements in the manufacture of secondary battery 
plates.“ V. G. Limoni. Dated January 27th. 

1,921. " Improvements in electric arc lamps fcr stage and the like 
purposes.” J. WEBSTER. Dated January 27th. 

1.927. A new or improved magnetic clutcb.” 
Dated January 27th. 

1941. "Improvements in incandescence electric lamp pendants or 
brackets. H. Hmsrand J. Моврнү. Dated Janusry 27th. 

1,960. “Improvements in electric railways of tbe sections] ccn- 
ductor type.” J. G. Loram. (F. C. Esmcnd, United States.) 
Dated January 27th. 

1,978. ‘Improvements in electric glow lamp sockets or holders.” 
V. G. Ілвонт and О. Moon. Dated Janvary 28th. 

2,017. An improvement in electric igniters for gas or oil motors.” 
P. A. DEcaM. Dated January 28th. 

2,028. “Ап improved manufacture of carbons for electric arc 
lamps." E. FaSOHANRNR and A. O. Snom Ian. Dated January 28th. 


О. W. Hiaas. 


ABSTRACTS OF PUBLISBED SPECIFICATION®, 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
Тномрвон & Co., 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 
12,893. “Improvements in safety devices for electrical circuits.” 
L. J. STEELE. ted August 17th, 1898. Refers to the reduction of 


high tension currents to low tension circuits, and the danger of the 
high tension current passing to the low tension circuit if any fault 
exists in the system. To supply a means for the high tension current 
to pass directly to earth if this occurs is the object of the present 
invention. One pole of the low tension system is electrically connected 
to a piece of carbon in the shape of a cylinder. The cylinder bas a 
cover of insulating material with an aperture made round a portion 
of its periphery. To the cover is fixed a thin sheet of mica in which 
slits аге made, allowing portions of tbe carbon cylinder at the back 
to be exposed at the place where the aperture exists in the outer tube. 
This thin insulation acts as & separation between the stretched 
metallic wire connected to earth and the metallic surface behind it. 
If the high tension current should pass to the low tension circuit, А 
spark be врир between the metallio surface and the stretched 
wire. The wire fuse, and the act of doing so will release some 
contrivance which will make substantial metallic connection between 
the secondary low tension circuit and earth. 4 claims. 


13,273. “Improvements in systems of electrical distribution.” 
Tus В»ттївн THomson-Hovston Co, Lmrrep. (0. P. Steinmetz) 
Dated June 14th, 1898. Relates to mono-cyclic systems of distri- 
bution, and consists in combining therewith a three-wire system, 
whereby light and power may be supplied from the ваше generator. 
A source of single-phase electromotive force is provided, and a three- 
wire system of the ordinary type is connected to it. To this three- 
wire system, or to translating devices connected to it, is applied a 
source of dephated electromotive force. Single-phase translating 
devices are also connected to the three-wire system in the ordinary 
way, and multiphase translating devices are connected between any 
two wires of the tbree-wire system (but preferably the two outside 
wires) and the supplementary wire. 8 claims. 


13,274. “Improvements in generators for use in systems of elec- 
trical distribution.” Tum» Ввітізн THomsox-Hovuston Co, Ітр. 
Dated June 14th, 1898. Relates to generators for use in syatems cf 
electrical distribution, whereby light and power may be supplied from 
the same generator. Consists of a dynamo-electric machine, having 
out-of phase coils connected to three collector rings, and the remain- 
ing terminal of one coil connected to an intermediate point in the 
second coil, and a fourth collector ring likewise connected to the in- 
termediate point in the last named coil. 1 claim. 


13,399. “Ме са of combined application of continuous and 
alternatirg currents for excitirg msgnetio fields and combination 
apparatus for producing by this methcd electrical energy and 
mechanical power.“ M. DBI. Dated June 15th, 1898. Relates to 
the combination in a dynsmo of two diff, rent arrangements for 
exciting the magnetic field and for the induction, whereby the 
machine is enabled to be worked as motor by both descriptions of 
currents, or again to operate as а motor-generator for converting the 
one kind of current into the other. When operating as generator of 
continuous current or as continuous current motor, this machi 
works in the ordinary way with commutator and brushes, when 
working as alternating current generator or mctor it operates with 
short-circuited armature; the two different actions are produced by 
an armatore snd а field magret, of wbich tke latter is excited 
simultaneously by ccntiruous snd alternating currents. 4 claims. 


14,090. “Improvements in means of lowering tke load of cranes 
or hoists driven by electro-motors.” T. H. Roron. Dated June 23rd, 
1898. Relates to improvements in a means of lowering the load of 
cranes or hoists driven by electro-motors. It depends on the sction 
of a solenoid which by drawing a core into itself applies a brake. To 
quicken the descent resistances are put into the circuit. The weight 
of the load works the motor asa dynamo. 2 claims. 


14,732. “Method for obtaining combined alternating and con- 
tinuous currents for distributing the same for the electrical trans- 
mission of power, particnlany for electrical traction.” M. Рев. 
Dated July 24tb, 1898. An alternating current is sent out through 
the primary leads from the central station. The recondary stations 
comprise alternating current transformers and secondary generators 
of continuons current, such as sccumulators or transformers for con- 
verting alternating into continuous current. The secondary genera- 
tors for alternating currents snd for continuous currents are arranged 
in series or connected together. 3 claims. 


14,793. "Improvements in electric insulators.” TER BRITISH 
TuoxsoN Houston Co., тр. (B. Willard). Dated July 5th, 1898. 
Relates to irsulators which are designed to support a conductor rail. 
The insulator is provided with а rectangular metal cap havirg 
downwardly projecting sides which are flared at their lower ends to 
form a water shed, so that water will not run down the sides of tbe 
insulating block. Оз top of the cap and formed integral therewith 
are two lugs adapted to grip tbe lower flange of the conductor rails. 
Situated on opposite sides of tbe block and at an angle to cach other 
are holes arranged to receive the lsg screws for securing the insulator 
to the cross tie. 6 claims. 


14907. “An improved arc lamp with magnetic carbon move- 
ment.“ F.KrosTRARMANN. Dated July 6th, 1698. The mechanism 
of the lamp consists of a thick wire bobbin with a movable arma- 
ture, an actuating bobbin with the movable armature of same with 
blades, a spring lever, а governing wheel, a brake, and positive carbon 
holders. By reason cf the current traversing the bobbin, the arma- 
ture is instantly drawn towards the fixed armature. The armature 
being attracted, the pulley descends the rame distance, and the 
ribbon which supports the negative carbon-bolder also descends. The 
negative carbon is thus separated from the positive carbon, and the 
arc light manifcsts itself. 8 claims. 


15,222. “Improvements in electric accumulators.” Н. H. LAKE. 
(J. Burns.) Dated July 11th, 1898. Relates to an improved accumu- 
lator more especially designed for electrico traction. The positive 
elcctrcde is formed of horizontally superposed plate, variable in 
number. A corrugated plate is placed on a flat plate, and so on until 
a column of suitable height is formad. Both sets of these plates are 
cut out with a punch, ard bave an opening at their centre. These 
plates have 1 ears, which serve to solder the blades by means 
of a bar of , Which serves as an electiode. The negative elec- 
trode is constructed with a tbin sheet or plate of lead folded down 
upon itself, so as to form a prism, the interior of which is hollow, 
forming а lead pocket. The hollow inner space is subsequently filled 
with salts of lead, which are then reduced to spongy lead. The lead 
cover has been previously pierced with a large number of small holes, 
very closely approaching one another. The object of these holes ia 
to enable the scidulated liquid to easily enter the body itself cf the 
electrode and of the ec'ive material. 4 claims. 


15.308. An improved method of, and apparatus for, generating 
ard utilising electricity." H. H. Lak. (J. J. Teely.) Dated July 
12th, 1898. Relates to a methcd and apparatus for generating elec- 
tricity. The apparatus consists of a dynamo, cf which the pole- 
pieces of the field magnets are connected by an iron core, forming a 
magnetic shunt rcund the armature; field coils are connected in shunt 
with the armature. ard a coil is put in series with the fleld coils and 
wound on the iron core. All the coils are of a high resistance, and 
consist of a large number of turns. 8 claims. 


20,279. "Improvements in apparatus for registering the number 
or duration of telephonic conversations.” R. Happon. Dated 
September 24th, 1898. Relates toa device for registering the length 
of time a telephone subscriber uses bis instrument in actual conversa- 
tion with otber subscribers. By means of a contact device operated 
from the place called up when tbe receiver is taken off its hook both 
stations are connected in such a manner for a short time, that the 
current then passing is strong enough to operate at the call end a 
clcck and registering apparatus. Such a current may be produced 
in different ways; for icstance, the eaid circuit clcsing or contact 
device ccnnects in series at the given the element groups at 
both stations put generally into circuit sgainst one another, or one 
of these element groups is put out of circuit and only the current of 
the group remaining is used for operating the clcck and registering 
work, or a branch wire passing from the speaking wire to the рт: оп 
is inserted by & time contact, and the current of the elements in this 
wire is used for operating the clock and registering work. 10 claims. 
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THE COST OF MUNICIPAL 
ENTERPRISE. 


THE discussion on Mr. Dixon Davies’s paper on the above 
subject before the Society of Arts was continued and con- 
cluded on Thursday last week. That the subject is arousing 
something more than & mere trade interest is evidenced by 
the fact that political lights such as the Attorney-General 
and Mr. John Burns—men of very opposite schoole— 
thought it worth their while to take a prominent part in the 
debate. In truth, the issue raised by Mr. Dixon Davies is 
more far reaching than is realised by those who think that 
because the field of electrical engineering happens to be that 
in which the campaign has opened, the struggle is there- 
fore narrowed or likely to be hereafter confined to its 
boundaries. 

Dismissing the views of the fanatios at the two extremes 
of thonght—those who contend that municipalism can do no 
wrong, and the others who hold it and all its works accursed 
e are brought to the standpoint of the average man. Ав 
he is neither а municipal official on the one hand, nor a 
‘rapacious capitalist on the other, he will probably recognise - 
that municipaliem has its sphere—and its limitations. It is 


‘the borderland between these two that is the scene and cause 
of antagonism between the two schools—the individualists 


who follow Mr. Davies, and the collectivista whose cause Mr. 
Burns passionately championed. 
That victory mast, in the end, rest with the side of 


‘public advantage, irrespective of theoretical considerations, 


is obvious. It is the reduction of this formula to practice, 
its correct application to the inflamed organisms which 
periodically manifeet themselves in the body politic, that is 
the difficulty. 

Mr. Davies furnished figures which we will nob now repeat. 
Suffice it to say that they carried conviction to the mind of 


‘the Attorney-General. Mr. John Barns’s reply to them was 
characteristic :—“ Gentlemen, we are told that figures can- 


not lie; but liars can figure.” 
We will not do the cause of municipelism the injustice to 
suggest that this witty—we were going to misname it argu- 
ment, but substitate epigram—is its best effort to rebut Mr. 
Davies’s conclusions; but we do say that it is at least 
unfortunate that the advocates of municipalisation produced 
no spokesman who said anything as good, or more con- 
vincing. In response to those who point to the applica- 
tion this session of 70 local authorities to secure 
powere to manufacture electrical plant and accessories, an 
electrical contemporary, which we suppose claims to repre- 
sent the municipalisers’ case, suggests that the empowering 
clause is merely a pieoe of irresponsible Parliamentary 
draughtmanship, for the purpose of gathering in wider 
powers than the local authorities have any intention of 
putting into practice. This ingenious disclaimer will not 
bear investigation in the face of such facts as that the hard- 
р gv 
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ware trades of а number of northern towns are at this 
moment complaining bitterly because their Councils, led on 
by the permanent officials, are undertaking the manufacture 
of gas stoves, metera, &c., that the Battersea Vestry has just 
resolved to establish its own printing and binding works, 
and similar cases in point of daily occurrence. Recent 
resolutions adopted by the Manchester, Liverpool, and other 
Town Councils in reference to the private Electrical Power 
Distribution Bills before Parliament, state clearly the corol- 
lary to the grant of powers to loca! authorities to manu- 
facture and trade—namely, that any undertaking by a local 
authority shall thenceforward be held sacred from competi- 
tion by anyone else within their area. Local authorities 
should be encouraged to undertake and monopolise every 
trade and business that they can make рау "—this is the 
gospel according to St, John Barns, delivered with perfect 
frankness and sincerity at the Society of Arta last week. 

Again, we say the question is one of social expediency and 
not of & priori asgertion. The municipalist view may be the 
correct one, a8 most consistent with the advantage of the 
majority. We, ourselves, honestly doubt this, but that is 
not the point. Evidence is wanted to throw light upon the 
subject from all points of view, and before the best and 
most independent tribunal our social arrangements can offer. 
This tribunal is undoubtedly in a democratic country, that 
of public opinion, expressed through its chosen representa- 
tives in Parliament. 

A wave of public opinion is gathering that the whole 
question of the sphere, scope, and limitations of municipal 
enterprise should be again considered by a Royal Commission 
or Joint Committee of the two Houses. The remarkable, and, 
in many respects, admirable, development of municipal enter- 
prise since the Legislature last dealt with the problem, will 
furnish ample material for examination, analysis, and forma- 
tion of sound opinion as to whether the nation should go 
forward, call a halt, or in any measure retrace its steps on its 
march of civic life. 

We regard it as our duty to strongly support this growing 
body of public opinion, and would go further and urge local 
authorities to join with those who differ from their view in 
bringing about the appointment of a commission or joint 
committee, as suggested. 

"The public are equally interested whether as ratepayers, 
consumers, or private traders, and it is in every sense to their 
advantage, through the representatives of their civic life, that 
а policy and guide for future action should be laid down 
upon this important issue. 


EXPERIMENTS with new forms of 
telephonic apparatus, the results of 
which are duly published in the 
prospectuses of exploiters of the same, are often extremely 
misleading to the public, and also, we should add, to the 
experimenters themselves. We have, for instance, a state- 
ment that such and such a telephone has worked with great 
success through a length of 2,000 miles of wire, which to 
the public seems a marvellously good result when they are 
ignorant of the fact that a very bad telephone would work 
equally well through 5,000 miles if the wire were of a 
sufficiently large gauge. The all-important element of 
gauge, in fact, being left ont makes the test practically 
valueless for indicating the true value of the instrument. 
Again, the (what ought to be) well-known erroneous 


Trials of Telephonio 
Apparatus. 


method of testing through а looped wire with the 


transmitter and receiver at the fame end of the loop, 
and without using earth, is by no means knocked on the 
head, it is often quoted as being а severe test when it 
is actually perfectly useless. Tests through artificial cables 
also are by no means to be relied upon, these cables may be 
perfect a3 regards their x and their R, and may be entirely 
satisfactory for experiments on telegraphing through cable 
bu; for telephonic experiments they are not to be relie 
upon, as there is often а reaction between the bobbins of 
which the resistances are composed, which, for telephonic 
purposes, practically cuts down the effective length of the 
cable to a very marked extent. In fact, we are actually 
working through к в diminished by inductive reaction, this 
reaction being by no means an inconsiderable quantity. The 
only test of real value is to pit one telephonic instru- 
ment against another through the same artificial cable, 
and determine which is the best of the two by adding in 
resistance and capacity until one of the two on trial com- 
mences to fail. We have seen this done on more than one 
occasion to the complete discomfiture of the vaunted 
improvement. 


AT the adjourned inquest on this explo- 
sion at Messrs. Hewett’s Works, nothing 
much farther transpired than had previously 
been reported. The works manager spoke to the overhaul 
of the safety valve in March, 1897, and the boiler had been 
unused since that date. The finding of the jury is extremely 
unsatisfactory, though probably as good as they oould 
manage in the absence of better information. Withont all 
details it is not possible to formulate a theory of the 
explosion of great value, but we cannot but think that it was 
due to the over-pressure caused by repeated screwing down 
of the safety valve. A very little screwing down is sufficient 
to account for a very considerable accession of pressure. 
Such screwing down, in the absence of ferrules on the sprin 
balances, may absolately lock the safety valves. Suc 
screwing down we assume to have been done because the 
pressure gauge moved up so slowly, and there had been too 
many changes about in the men who were attending the boiler 
for proper suspicion to arise as to the slow generation of 
steam with so large an amount of fuel used. The gauge . 
evidently was relied upon as accurate. Now it ought to be 
known—it cannot be too well known—that the passages 
leading to pressure gauges are only small and are very т 

0 Е 


The Barking 
Explosion. 


closed by the use of a compressible joint washer 
The lead washer is a most dangerous appliance, “рс 
when thick. Such small joint washers ought to be thin an 
pierced with & hole much larger than the hole in the pipes 
they connect. Again we believe that it has been known for 
gauge manufacturers to send out gauges in which, for 
the sake of preventing shake in transit the Bourdon 
tube is held by a piece of packing inserted between the 
case and the tube. The effect of this is to prevent 
or reduce the movement of the tube. The practice is most 
dangerous, and steam users would do well to ask for gauges 
in wbich the working parta are fully visible from the поп 
the face being of glass, not of metal. The coroner relie 
upon the expert evidence as proving that the explosion could 
not have been caused by so low a pressure as the 16 Ibs. 
shown by the gauge. Unfortunately, the most careful 
inspection by skilled inspectors could not be of much avail 
in such a case as this, though had the boiler been 
reviously under inspection it is probable there would have 
been ferrules on the spring balances, and these could not have 
been screwed past their proper position, and suspicion would 
then have been awakened as to the defective pressure gauge. 
The Barking explosion, in short, appears to have been due to а 
peculiarly fortuitous assemblage of causes comparatively 
trivial in themselves, and it adds one more proof to the 
necessity of carefulness in details and duplication of safe- 
guards. The verdict of the jury did not include any charge 
of culpable negligence against anyone, though they con- 
Bidered the boiler had been insufficiently examined, and there 
had been remiseness in its preparation, and a want of 
adequate supervision. They were also of opinion that all 
boilers should be independently examined by qualified 
inspectors at stated periods. 
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ELECTRIC GONG BUOYS. 


THE Canadian Electrical News for October, 1898, contains 
an interesting and instructive article describing a system of 
electric signal buoys which has been devised by Mr. Е. A. 
Hamilton, E.E., for the purpose of facilitating the naviga- 
tion of vessels on approaching land in thick and foggy 
weather. 

The article is a résumé of a paper read by its author at 
the first convention of the Maritime Electrical Association 
on September 27th, 1898, which, after коше preliminary 
remarks, emphasising the advantages of this method of giving 
indication of the position of a vessel on her approaching 
narrow waters, gives a somewhat detailed description of the 
system generally. 

A tribute of praise is accorded the “ whistling,” or what 
is commonly known as Courtney’s automatic buoy; but it is 

inted out that something more in the way of a signalling 

uoy is desirable to enable mariners to keep clear of outlying 
dangers, especially in vicinity of harbours on the coast of 
North America. The whistling buoy, it would appear, must 
necessarily be moored in shallow water, consequently, in most 
cases, it would be near the shore, so that with the wind 
blowing towards the land, a vessel must pass inside the buoy 
in order to * pick up” the sound of the whistle. 

The author cites the approaches to Halifax harbour as a 
typical case. He says: An automatic buoy is moored on 
the Oater Bank, 5 miles from Sambro light, in a depth of 
24 fathoms, and another 9 miles to the north-eastward of 
this in 37 fathoms. To stand in to leeward of these buoys 
in thick weather during a southerly gale would be а haz irdous 

ing, as there are many outlying dangers in the 
vicinity.” 

As the conditions of weather are such that “south in the 
wind means fog, rain, or snow,” it is evident that no prudent 
commander would venture to navigate his vessel between a 
whistling buoy and the land, in order to see if he could hear 
the sound of the whistle, so that under these worst of cir- 
cumstances, with thick weather, and for a vessel approaching 
the land, a lee shore, the whistling buoy ceases to be of use. 

The author is, therefore, of opinion that the mariner could 
be provided with a system of andible electric signals placed 


Fia. 1. 


broad off in the offing at such a distance that vessels could 
boldly stand in to leeward of them, and thus be sure to come 
within range of their sound. | 

In coming to the details of his scheme, the author 
divides these under the following heads, viz., buoys, moor- 
ings, fittings, cables, and signalling appliances. 

e are not quite sure that Mr. Hamilton has hit upon the 
best form of bnoy for his purpose in either of the two forms 
he advocates. The spar buoy, as shown in fig. 1, is long and 
narrow and would ride well, but it would require a heavy 
mooring to keep it vertical. 

To ensure successful working of electrical apparatus, at 


least comparative steadiness should be maintained, so that 
the buoy selected for the purpose ought to be of the most 
stable design. That pattern known as the “ buoy,” 
shown in fig. 1, although admirably adapted to the purpose 
of automatically sounding a whistle, would not, we think, 
prove suitable for the needs of an electric signalling system. 

The buoy shown in the second sketch, fig. 2, would have 


Fia. 2. 


eater stability, but does not recommend itself as being of 
esirable shape, either from a constructive point of view, nor 
in its adaptability to the purpose. To lead the; cable up the 
Bide of this buoy would bs to curtail the existence of the 
cable considerably. 

It is not made at all olear in the paper how the pro 
protection could be afforded the cable by battens, &c., at the 
sharp angle of the junction between the truncated cone and 
the segment of the sphere forming the base of the buoy, the 
chain of a bridle, or a cable, sawing to and fro on an edge 
like this with the buoy in constant, though even slight 
motion, would wear either through in a few weeks. 

Asto moorings, well! we should say it is an axiom among 
cable men never to use а telegraph cable as a mooring for а 
buoy. With all the care the author has taken to prevent any 
undue strain coming upon the cable end within the buoy in 
suspending it from the buoy, he has apparently lost sight of 
the fact that the twisting motion of the buoy on its axis— 
the cable—would probably wring its, the cable’s, neck in 
course of not too long atime. It might be that the adop- 
tion of a double armature to the cable of reverse lay might 
extend the chances of its survival, but it would undoubtedly 
go sooner or later. 

Another fruitful source of injury to a cable in shallow 

water would be to put a rounding of chain upon it, for 
except this chain be laid around the cable perfectly tight, the 
motion on the bottom, due to currents and swell, &c., would 
make itself felt by causing the chain to continuously rub, 
one part against another, and algo on the cable, all wearing 
away together. In the report of the United States Light- 
house Board for 1895, it is stated that, during the carrying 
out of an experiment in communication between lightahi 
and the shore, in one instance the seaweed moving on the 
bottom in the rapid tidal currents of Vineyard Sound 
repeatedly broke the cable employed, necessitating frequent 
under-running and relaying. 
Apart from this liability to injury to the cable through 
ita having а loose fitting chain armour to carry, there would 
appear to be the objection to the extra weight, and the work 
entailed upon those engaged in laying the cables and estab- 
lishing the buoys in their respective positions. Surely it 
would be better to provide & more suitable protection 
against abrasion by means of a heavier type of external 
sheathing. 

The ора for connecting each section, shown in fig. 3, 
are well enough adapted. They appear to us to be modelled 
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upon the pattern of а junction box for T pieces on deep-sea 
cables that we have seen at the Silvertown Works. 

As regards signalling appliances the author furnishes but 
little information in his paper beyond the statement that he 
has recognised the necessity for providing a system by which 
each buoy would signal its own number. 

There are several ways that would suggest themselves to 
electricians to attain this end, but the question would arise 
whether they could stand the test of such unusual condi- 
tions. Doubtless the author has devised one of the most 
uui ди of methods; a diagrammatic illustration would have 
made this part of the subject more clear. The mechanism 


Fia. 8. 


he employs consists of a small electric motor, whicb, besides 
performing the operation of working the lever connecting 
the rod leading up to the bell hammer, winds the spring of а 
system of clock work, by means of which the current is 
switched on and off at each buoy. 

This is a sufficiently delicate combination of apparatus to 
keep in perfect adjustment boxed up inside a buoy, however 
carefully it may be secured and the connections made. The 
shock of seas breaking over the buoy in rough weather and 
the jerks consequent thereon, would be apt to derange the 
clockwork, and thereby interfere with the current being 
switched on and off at each buoy. 

However well fitting and tight the box may ba made which 
is to contain the electrical apparatus, there would be an aper- 
ture through which the rod connecting the lever with the 
bell hammer has to pass, so that any amount of moisture from 
the salt spray could penetrate to the interior, with the most 
damaging results to the connections and instruments. 

The author says that this portion of the apparatus, 
together with the bell, can be readily shipped and unshipped, 
80 that the appliances can be easily examined and over- 
hauled, but electrical apparatus generally has, under ordinar 
circumstances, and at most inopportune times, à happy knac 
of developing elusive and vexatious hitches. In the case 
under notice, the tendency to aberrations of this nature 
would be magnified, owing to various causes, and it would 
not be too easy to go out 1п a boat to overhaul the signalling 
apparatus on all these buoys in a gale of wind and thick 
weather, just at a time when their warning tintinnabulation 
would be most urgently in request. 

In thus drawing attention to the weak points in the system, 
we by no means condemn it. There are advantages in it 
over other systems, and it would be peculiarly suited to the 
conditions of weather, and the exigencies of navigation £0 
graphically described b7 the author as obtaining off the 
harbours on the rough and dangerous coast of North 
America. | 

Like many other good ideas that have been formulated, 
and put to one side until a more favourable time shall pre- 
sent itself for development, this scheme has apparently lain 
dormant during the five years or more since the author first 
made his proposition to make use of electricity for the pur- 
pose of facilitating navigation under conditions which 
normally would be both difficult and dangerous. 

In its inception the plan appears to be sound—this is no 
play upon words—and feasible. 

Several buoys distributed across the approaches to a 
harbour at positions that would indicate to the commander 
of a vessel his whereabouts in thick and stormy weather 


would be a great aid to safe navigation, and a boon to all 
concerned. 

With a remodelling of ideas as regards the details, egpeci- 
ally in the matter of buoys and their moorings, we think 
that the system might be developed to a successful issue, 
and as there may possibly be others who have taken up this 
subject since the author first mooted the question, they will 
assist the scheme by publishing to the world what advances 
they have made. We agree with the author that much use- 
fal work may be done in the direction indicated. 


MULTIPHASE CURRENTS IN MINING WORK. 


Охе of the results of the opposition to overhead lines after 
experience had shown that the overhead system was practically 
imperative in the present state of electrical knowledge, and 
when, therefore, further opposition passed from the realm of 
proper caution to unreasonable immobility, has been to deprive 
5 engineers of many 5 for acquiring 
knowledge and experience of electrical power transmission and 
to hand work over to the foreigner. The marvel is how we 
have been able to compete at all, and the fact that we have 
done 80 only shows what, the chances for our manufacturers 
wil be when further experience has been acquired. We 
believe that as English machinery becomes better known 
it will be recognised that for its power rating the margin of 
size and safety is considerably greater than is the case 
with either American or Continental practice. American 
practice in other lines bas always been towards the use of less 
material than English practice sanctions. In а recent 
example, not electrical, which came under our notice, a 
pressure reservoir which, by the ordinary rules of strength 
would require to be about а sixth of an inch thick, was 
quoted by an American firm of fa th inch plate. Now, no 
maker in England uses plate less than а quarter of an inch 
thick, and generally there is а tendency to employ greater 
margins either in engines, pumps, machine tools or boilers, 
and in electrical equipment. Our extravagant use of 
material is not always commendable. It is frequently 
dubbed unscientific by foreigners, but it is by no means 
always the case that apparently excessive dimensions 
arise from lack of knowledge so much as from reasons 
of survival and evolution. American bridges serve to 
illustrate this. Years ago much was heard of the superiority 
of American pin-connected bridges. They were so easily 
calculable, and every piece took its own direct stress and 
could be closely calculated for it. But secondary stresses 
were soon proved to be developed which were due to pins 
not being frictionless points of rotation, and many details 
failed continuously, until finally they became as large as 
English practice had shown to be needful. In the midst 
of the cry for correct proportioning of parts to stress there 
had been one little oversight —the real amount of the stress. 
Our electrical manufacturers, however, should endeavour 
to secure business in South Africa. The mines there seem 
peculiarly adapted to the use of electrical transmission, 
and much machinery has been sent out. Polyphase work- 
ing is coming into favour, and attention was drawn by 
Machinery, South African journal, to the paper read by 
Mr. Hawkins last year at the Northern Society of Engineers 
on this subject. 
Engineers who are not electrical do not realise that in 
electrical generators in a multiphase system the winding 
of the rotating part is reduced to a minimum. This, 
obviously, must tend to reduce repairs, and this is specially 
the case with motors, which are usually placed where 
they are less cared for than even the generators, As 
an example of what has been done we may repeat a 
few particulars as to the plant sent out by the General 
Electric Company to the Vogelstruis Mine. It in- 
cluded two 150-kw. three-phase generators, belt-driven at 
300 revolutions per minute, with a frequency of 30 and a 
ressure of 950 volts. The low frequency of 30 is pro 
ue to the priority of American influence on the Rand. 
Motors at 360 revolutions per minute and of 35 H.P., drove 
three triplex single-acting pompe with 64-inch plungers by 
8-inch stroke through single reduction gear. They run at 
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45 revolations per minute under a head of 300 ft. 20-H. P. 
motors, also at 300 revolutions per minute, drive by simple 
reduction gears 12 similar pumps with plungers 44 inches 
x 8 inches, also at 45 revolutions per minute under 
800 ft. head. The main cable is triple concentric, each con- 
duotor having an area 0:118 square inch. It is 1,666 yards 
long. The branch cables are of same type, one of 430 yards 
with conductors of 0:047 inch each, and one of 1,800 yards 
with condustora each of 070314 square inch area. They ara 
all lead covered and steel armoured. Somewhat similar 
lant was sent out to the Kaights’ Central Mine and to the 

itwatersrand. In all, to these three mines were sent 45 
motors from 5 to 35 H.P. In each case the generators were 
of inductor type, stated to give 91 per cent. efficiency at 
full load with a temperature rise after long rans of 45° F. 
Transmission lines may be simply bare wires on porcelain 
insulators. ` | 

The author from whom we quote expressed the desire 
that the three-phase system should be more taken up b 
English manufacturers, in view of tbe large amount of wor 
of the kind which was to be carried out, and was falling to 
foreign firms. 


€———— ÉD 


TESTING TO FAULTS. 


Br A. JORDAN amp W. 'SOHONAU. 


IN the ErLECTRICAL REVIEW of Ootober 12th, 1894, we 
published a modification of the Eirth Overlap Test, by 
which method it is possible to localise a fault without it 
being necessary for the two terminal stations to communicate 
with each other after each reading, the reeult being attained 
by the two stations taking alternately a certain number of 
readings balancing to a pre-arranged resistance “R,” by 
varying R, and 7,. | 


A 


no” 158 
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As the readings in this case cannot be taken by the 
Mance method, & being constant, wa propose to point out 
how it is possible, by a slight alteration in the proceedings, 
to use the Manoe method, which in many cases, where the 
fault is liable to polarise, may be desirable. 

Say A and B have to looalise a fault having а resistance of 
1,000 ohms in a eable having а O.R; of 1,100 ohms, the 
fault being 100 ohms from A. 


As in our former method a test is first taken from the two 


ends, the distant end being to earth and the two results 
added = 600 + 1,091 = 1,691 ohms, say, 1,700 ohms. 

A and B then agree to take alternately a certain number 
of readings (say, five each) by the Manoe method, increasing 
or diminishing R, and r, according to the obtained results fall 
short of, or are greater than, 1,700 ohms. For instance : 

1.—4, testing with the distant end to earth, gets 600", he 
therefore inserta 1,100" and earths for B through this 
‘resistance. В now testing gets 1,545”, this being 155° short 
of 1,700 he inserts 165" and earths for А, 


2.—A now testing through his own 1,100" and B's 155^» 
gets 1,736", and consequently reduces 1,100 by 36 to 1,064" 
and earths for B. В now gets 1,093", increases 155" to.162 


and earths, and so on until each has taken five readings, the 
subsequent resulta being— | | | 

8.—A 1,702 (rednces 1,064 to 1,062). B 1,700 (leaves 
162 unaltered). | 

4.—A 1,700 (leaves 1,062 unaltered). B 1,700. 

5.—A 1,700. B 1,700. 

They now communicate with each other, and as the last 
two readings are equal, we have— 
1.000 + 162 — 1.662 _ 


— — — — 


Distance to fault from A = - 5 


100 ohms. 
Qasr | 


ENERGY CONSUMPTION ON ELECTRICAL 
TRAMWAYS... 


A RECENT issue of the Hlektrotechnische Zeitschrift detaila 
some trials made by Mr. Schiemann, of Messrs. Siemens and 
Halske, upon several four-axle tramoars on the Berlin- 
Charlottenburg line which had been about half a year at 
work. The endeavour was to find the demand upon the 
accumulator batteries and the sudden draughts they had to 
bear at starting times or speed changes. Inquiry was to be 
made into the marked diminution of their capacity, and 
whether this was due to general overwork, demanding too 
much energy, or to sudden excessive demands, and into the 
means of- remedy. Six differently «quipped cars were 
employed in respect of motor excitation, series or shant, the 
coupling of the windings, and the exoitation. In all there 
were two principal speeds due to the series parallel coupling 
of the two half batteries. Intermediates were produced 
by rheostat control of the excitation. Starting resistances 
were introduced in the armature circuit. 

. The sudden change from 180 to 860 volte, due to the 
change of battery coupling, was dealt with by a rheostat divided 
into two or three divisions, suppressed in turn. In order to 
make the trials practical, each vehicle tested was made to 
follow one in service at a little distance, making correspond- 
ing stops. The consumption of energy was thus brought 
to a practical basis. The weather was variable, the road 
surface variously beton, asphalte, paved, or macadam, and 
the cleanliness of the rails also very variable. The mean of 
the six vehicles showed an energy consumption of 27:75 watt- 
houra per ton kilometre, including all stops. Five of the 
cars had Siemens & Halske equipment, the sixth that of 
Kummer & Co., of Dresden All had bogies. - 

In the five vehioles the weight was as follows :— 


Kilos. 

рЫ ДЈ [III d 

ivi sss 8 
Rlectrio equipment 8,200 
| 19,840 

- In the odd vehicle the weights were zs 
А os 
Car iva T $5 580 *. * 9,800 
Battery ... e 5. 5,000 
Equipment 2,300 
17,100 


In each about four to кетеп persons were carried, and in 
the full charge trials ab.ut 2,800 to 3,000 kilos. of lead. 
The motor of the one car was of less power than the others. 
The course run was 7,800 m., with 26 signal stops, average 
800 m. apart. The battery of а car should have 330 amperc- 
hours at a rate of discharge of 30 amperes, and 305 ampere- 
hoars at а rate of 45. 'The motor fields are excited by a 
half battery only, and the two motors have their fields in 
series. The field rheostat had five resistances, the starter 
three. This and another car worked at 185 volts, the re- 
mainder at 370 volts. 

With the various methods em Ure of connecting up 
the differences were not great. The mean weight of а oar 
was 21, 600 kilos the mean number of stops per km. was 


E 
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1:87, the consumption 27:75 as stated above, and the speed, 
when coupled in parallel, 14:3, and in series 23°6 km. per 
hour. e mean coefficient of traction corresponding to 
27°75 kilowatt-hours is 0:01008. The coefficient of effi- 
ciency between the battery terminals and the rails cannot be 
above 75 per cent. This reduces the traction coefficient to 
0:0075. The energy lost at stoppages, however, is 11 watt- 
hours per ton, which is included in the total figure of 27:75, 
and shows the cost of stoppages, and, we may add, may be 
calculated as a constant expense for a road having turnouts 
and a single line. | 

The author's conclusions were that the batteries did not, 
at the end of a journey, contain sufficient charge to support 
the sudden calls made on them; hence prejudicial structural 
changes ofi.the electrodes and less durability. The reserve 
of energy ncceseary should be equal to that expended. In 
changing over the coupling of the battery the attendant 
may do harm if not very careful. To prevent evil effects а 
large energy store is nece . 

About every 20 days cud vehicle may be counted upon 
as liable to be out of work by reason of battery troubles. 
Each vehicle absorbe, say, 1,000 watt-hours at the terminals 
of the cbarging d os. At 0°10 franc, or, say, 1d. per 
kilowatt-hour, a vehicle costa 15 francs per day for energy. 
If, witha simpler mechanism, the cost of charging is 10 
per cent. more, or 16°5 franos per day, a single day's 
Btoppage, rendered necessary by the more costly, but 
economical, machinery, would, without counting the repaira, 
cost 12°5 francs in interest, &o., charges, and 1.5 — 8:38 
days of excess oost of energy thrown away in one day's 
stoppage. The charge of 12:5 francs is obtained from a first 
oost of 48,750 fran, and 5 per cent. for interest and sinking 
fund. Thus the sbunt motor calls for more resistances and 
more wires, junctions, and contacts than a series wound 
motor, and does not appear to have an advantage in battery 
work in a flat conntry, but they should be useful where 
recuperation on gradients can be used in place of 
brakes. This is of no use, however, at ordinary stoppages. 
Shunt motore, it is concluded, shonld be better justified when 
taking current direct off trolley or conduit lines in an undu- 
lating oountry, when the current е by Ше cars 
Re to run quietly down hill and assist to feed 

е : | 


ELECTRICAL UTILISATION OF WATER 
POWERS. 


In discussing the question of water-power, Mr. L. Magie, 
in Cassier's Magazine, starts from the cost of steam power 
as a datum line whence to estimate the possibility of selling 
electric power at a profit. 

f to instal electrical power does not cost more than 
£20 to £28 per herse-power the investment will probably be 
profitable if well managed. For direct current work, 
though 12 miles have been covered by a transmission, only 
two are desirable, and this is by no means to be undertaken 
lightly. Alternate currents alone can be practically trans- 
mitted. In long distance transmission the weight of copper 
in a line is directly proportionate to the power to be trans- 
mitted and to the equare of the distanoe for equal efficiency. 
Thus if 100 H.P. be transmitted 1 mile or 10 at 500 volta, 
with an equal loss of 8 per cent. in either case, there will 
be required in the one case, four 0000 wires, weighing 
15,812 Ibs. and costing nearly £500; in the other case 40 
of the same wires would be needed weighing 1,500,000 Ibs. 
and costing nearly £50,000. At 10 per cent. the power 
would cost $2.80 and $280 per annum per Н.Р. in the 
two cases. | 

Raise the voltage to 5,000 and only two wires would be 
needed, or the same in weight and cost as the one mile 
transmission at 500 volts. Our author speaks strongly in 
favour of high rotative speeds, and obviously, high speeds 
of generators are best obtained from high falls of water. 
Indeed, low falls of water demand such heavy works in 
the shape of wheels and storage, that it is doubtful if 
some of them are worth saving. He would prefer to belt 


drive a generator rather than use a large one at so slow a 
speed as 75 or 100 revolutions per minute. High voltage, 
of conrse, is tempting, but it is better to keep voltage as 
low as possible consistent with commercial conditions. High 
voltage means more costly insulators, and more expensive 
apparatus and greater risks, a 

ith copper во high in price as it now is, there must be 
great inducement to reduce it where this can b» done, and to 
reduce line costs to a minimum, the idea will need to be 
developed and carried out of a separate financial arrangement 
for lines, 80 that money can be borrowed on these at a low 
intereat, the copper being practically indestractible. Smaller 
wire than No. 6 B. & S. is not desirable. Even No. 4 is by 
some held to be the smaller limit. It is, therefore, folly to 
attempt any voltage which could be run on a smaller wire 
than No. 6. Herce the question of voltage is more or less 
self-adjusting. 


WIRING RULES. 


THE Royal Insurance Company have jast issued a set of 
* Rules for Electrical Installations,“ which oome before the 
public at an opportune time for discussion. Another set of 
rales im upon contractors makes confusion worse oon- 
founded, and it is not altogether au unneoessary task to 
examine these and find if there is any obvious reason for 
their existence. We certainly incline to the opinion that the 
personal element—that anxiety to have a baby of one’s own 
—is at bottom the cause of the multiplicity of rules. 

The Royal rules open with the statement that electrical 
fires are principally caused, or likely to be caused, by :— 

1. Inferior materials and workmanship, particularly in 
joints, fittings and connections. 

2, Conductors of inadequate size and conductivity. 
. 8. Perishable and inferior insulating material. 

4, Moisture, dust and dirt. | 

5. Neglect of periodical testing and inspection. 

As regards conductors, it is interesting to com the 
Inst. E. E. figures with those in the table of the rules 
before us :— 


For incandescent 


other 
8.W.G lamps only. Ponce 
18 27 amperes 1:8 amperes 4'2 amperes 

16 4:8 - 3:2 » 6:8 11 
14 7˙5 ii 50 1 9˙8 n 
7/22 66 " 44 " 8:7 н 
7/20 10:0 ” 72 „ 13:0 " 
7/18 12 8. " 128 " 21:0 i 
7/16 22:9 РЯ 22:9 10 940 » 
7/14 35:6 m 35:6 " 49:0 n 


These figures show maxima of about 60 per cent. to 70 
per cent. of the current permi:sible under the Inst. E. E. 
rules, and the ratio does not vary much with the aize of con- 
duotor. "This is rather curious, but it is still more astonish- 
ing that the maxima given “for other purposes” should 
be identical with those “for incandescent lamps” on the 
larger siz s, when one remembers that heating is usually 
found on main or circuit cables, and not on sub-oirouits or 
branches. Again, if additions are put ор, the wireman gene- 
rally has to run branches for these extensions, but is prone to 
utilise the existing mains or circuit cables, For 7/18 S. W. G. 
and upwards to 19/16, the Royal figures are based on the old 
rule of 1,000 amperes per square inch section; above 19/16 
the special purposes limit is reduced below that for incandes- 
cent lighting, thus :— 

19/14 8. W. G. 973 778 110°0 


The reason for this erratio variation is by no means 
obvious, and is not explained in the rules. We certainly 
think on this point framers of rules might take the Inst. 
E. E. figures, less a fixed percentage, for safety, and to allow 
of inevitable and frequently unnotified extensions, instead 
of drawing up irrational tables. The wireman uses a table 
to fiud the size of wire he must obtain, and 9 out of 10 
jobs are wired on the 1,000-ampere p2r square inch table, 
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Which is well within the Inst. E. E. figures, and has the 
advantage of being got at quickly from a table of areas. 
Next as to insulation; the insulation resistance of the 
dielectric is ibed as & minimum of 300 megohms per 
mile. This is a survival of the old rule, which took little 
heed of the size of conductor, and demanded a ridiculously 
low value for small wires, compared with larger. Compare, 
for example, the 1,200 megohms for 18, 17, and 16 S.W.G. 
of the Inst. E. E. rules with the 800 megohms here given. 
We now come to the weak points of ordinary work, the 
connections to switches and fuses, and the details of joints. 
Back connections and hidden ends sweated into ooned sockets 
or lugs are prolific sources of trouble, unless the manufac- 
turer has devoted extreme care to grinding-in and fitting the 


male and female together, and the wireman has the 
spirit of the skilled mechanic in bim, and fits the parts into 
one another -instead of placing them in juxtaposition, 


slipping on the nuts, and leaving the job as finished. Yet 
illustrations of ooned sockets and back connections are given 
on p. 17, while on p. 18 occurs this clause :— | 

Cat-outs and switches to have the points of attachment 
for the conductors on the front, No uninsulated conducting 
part to be at the baok." 

Another weak point in shop wiring is the extensive use of 
flexible cord for window wiring. This all елеген by the 
Institution rules, and also by the Royal rules, in the follow- 
= 5 f d ble 
except w are necessary for ant or porta 
fittings.” Let those who frame aioli тше to wire a 
modern all-glass air-tight window, such as is ely used 
by tobaooonist stores’ companies, drug stores companies 
and such like firma, and they will find that, rules or no rules, 
the wiring contractors are compelled by the architect and 
proprietors to wire the window with flexible cord. What is 
wanted, therefore, is a recognition of this difficulty, and a 
definitely ibed method for meeting the case. We know 
of numerous cases where, in lien of an abortive prohibition, 
it is dealt with by insisting upon the flexible being ran 
at short intervals through porcelain ring insulators, and 
protected at corners by a few inches of rubber tube slipped 
over the wire. The “effect” is saved, while the necessary 
safety and security from leaks and faults, are gained by the 
adherence to the spirit of all fire office and supply rules. 

We are glad to see that the Royal rales give prominexte 
to the ] g-in method of wiring several ceiling roses Оп 
one sub-circuit. This enables joints to be dispensed with, 


conductors never to be 


and is a moat satisfactory way of dealing with ordinary shop 


and window work; but if ordinary stranded or even single 
wire be employed, instead of flexible, care must be taken 
to obtain roses with larger holes in the base than are 
customary. 

There are one or two requirements that savour of the 


collegiate student rather than the practical man. Such, for 


a are the following :— | 
“ Qut-outs, switches, and rheostats to be plainly marked 
with the volta and amperes for which they are designed.” 
“ Electric heaters and cookers to be plainly marked with 
the normal capacity in volts and am М | 
“ Binding or wires to be coated with insulating 


L. Mah teh partoulaus u риу inarked " upon them, 
sories with suc і inly upon P 
In contra-dietinction to the Manchester rules, which, as 
we pointed out in an article some time ago, insist upon 
and radiators (as weil as motors) being earthed, the 
Royal rules appear to prefer the frames insulated by “ non- 
conducting bases.” The insulation specified is 20 megobms 
per ampere, tested with not lees than 200 v., giving, gay, the 
112 megohms, cited by Prof. Ayrton at the meeting of 
the Institution, for a 200 v. 8-O.P. lamp. Al er, 
perusal of the Royal Insurance Company's rales convinoes us 
that the latest addition to the batch is not much more than 


a variation upon its ors, with but little gained, and 
it ig a pi the Inatitation rules could not have ben adopted: 


in entirety, with one or two detail modifications in 


wording, and:a stiffening, perhaps, of the required insulation 
resistance. The rules before us are well arranged and 
printed, but the text and the illustrations unfortunately 
clash in more than one instance. The latter portions 
devoted to special rules for theatres, mille, drying stoves, 
produce warehouses and central stations, are less open 


- invention, given by. Dr. 


to criticism, partly owing to the peculiarly specialised class 
of work to be met, and partly because the. Institution rules 
do not attempt to cover this ground. Due attention is drawn 
to the necessity for auxiliary lighting in central stations, but 
it is not so clear that any good would result from a multi- 
plicity of printed instructions being hung about the works 
as a guide to the attendants “ав to the use of the devices 
they have to operate upon the swithboards.” Oapable and 
suitable men know their work, and do not require such 
aids; others are neither likely to be assisted by them, nor 
to stand the strain of shift duty in a modern station for 
many weeks. We have also yet to learn of many stations 
whose buildings are entirely fireproof with no combustible 
material entering into any part of the construction or roof 
except the external windows and doors.” (The itallos are 
our own.) | | qus 

In oonclusion, we cannot but that a more earnest 
attempt is not being made to adopt the excellent rules of the 
Institution of Electrical Engineers, as it is only by trying 
them in extended and every-day practice that sufficient expe- 
rience can be gained to вау exactly where and how they must 
be modified, stiffened or added to, to meet the general call 
for a draft wiring specification to which contractors may be 
required to comply by supply companies, fire offices, con- 

ting engineers, and the man who foots the bill—the con- 
sumer. | 


-AN ELECTROLYTIC CURRENT 
INTERRUPTOR. 


* 


A REMARKABLE discovery has been made by Dr. A. Wehnelt, 
of Charlottenburg, wbich will be of the greatest importance 
in the construction of induction ooils and other apparatus 
where high frequency intermittent currents are required. 

The weakest point of the present day induction coil is the 
break. If the coil is to be utilised to its full extent, this 
break must be very rapid, making, say, about 1,000 per 
second. But even a very rapid electromotor break gives 
only about 25 per second. Another defect of the present 
breaks is that they do not instantaneously stop the current, 
owing to the leakage across the air or liquid gaps interposed 
in the circuit. The condenser has to be made use of to 
obviate this evil to a certain extent. But if a sufficiently 
good insulator, to prevent leakage at the gap, could be 
obtained, the condenser could be dispensed with. All these 
ideals ap to be realised by Dr. Wehnelt’s electrolytic 
break ; the output of a coil may be increased forty or fifty- 
fold, and а condenser is no longer necessary. The con- 
struction of the break is simplicity itself compared with the 
complicated mechanical arrangements at present in use. The 
following is the essential of the explanation of his 
ehnelt in the Alektrotechnische 
Zeitschrift, January 26tb, 1899. 7 

If a current is sent by means of two electrodes of unequal 
surface through an electrolyte, the E.M.F. applied being con- 
siderably greater than the counter E.M.F., of polarisation then 
well-known light and heat phenomena may be observed on the 
electrode with the smaller surface. This electrode with the 
Swan 5 hag been called eir ” electrode. E сое 

enomena have been inve in a v oroug 
Memes by Planté, and by many others, and ?4 e and 
Hoho have founded upon them their welding and hardening 


тооейв, Ё 
: Everybody who has worked at this subject has observed 
that the current is not continuous, but of a eem inter- 
mittent nature. This is indicated by a loud bumming 
sound ing from the cell; and the intermittent cha- 
racter of the current has algo been established by means of 
the telephone by Koch and Wiillner.t 

Wehnelt to investigate the exact nature of this 
intermittent current in order to ascertain whether a complete 
interruption of the current took , or whether it was 
merely a reduction of its intensity. If the first assumption 
was right, then, by inserting the ас cell in the 
primary circuit of an induction ooil, the di harge ghould 
take place аз with any of the ordinary breaks. ^ | 
JJ! m uL uu 


© Lagrange and Hoho, Lum. Elec., 1894, Vol. 52, p. 113. 
+ Wied. Ann., 45, pp. 473 and 769, 1892. 
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In the following experiments a glass beaker, a, fig. 1, 
with dilute sulphuric acid, was made use of. The electrodes 
consisted of a lead plate, ö, and a thin platinum wire, с, 
dipped in the liquid. To prevent spurting of the acid, the 
platinum wire is fused into the end of a glass tube, d, from 


Fig. 1. 


which it projects only a few millimetres. By means of this 
tube the platinum can be dipped во deep in the acid that no 
spurting takes place. The tube is filled up with mercury, 
into which one terminal of the battery is dipped. The battery 
used consisted of 60 portable accumulators, Three induction 
coils were experimented with, опе of 8 om., one of 80 cm., 
and one of 50 cm. spark length. The ooils were worked 
from the Berlin lighting mains. | | 

The first experimenta were made with the small 8 om. coil. 
The above described apparatus, fig. 1, was put in the place of 
the ordinary break. In fig. 2 1 indicates the induotion coil, 
G the condenser, п the break, and в the source of current. 
On gradually increasing the current till the light phenomena 
appeared at the “active” electrode, a weak irregular dis- 
charge of sparks took place between the point and plate on 
the terminals of the secondary coil. The “ active” electrode, 
which hitherto, as in Lagrange and Hobo welding process, 
had been the cathode, fused very quickly. It was then 
decided to try the experiment with the “ active ” electrode as 
anode, The result was marvellous. Even with a compara- 


2 


tively small voltage, at the instant that the light appeared 
on the platinum point, a stream of sparks passed between 
the terminals of the secondary. When the voltage was 80 
to 90 volts; and the current about 3 amperes, the secondary 
disobarge was transformed into a direct current aro, which 
emitted a loud whistling sound, and could be extended to a 
length of 7 om. This experiment showed that the inter- 
ruption of the current must be very complete, since other- 
wise a secondary discharge of so great a length could not 
have been obtained. ] 

This experimert encouraged Dr. Wehnelt to try his elec- 
trolytic break with the 80 cm. and 50 om. coils. The suocess 
was ав great as with the small coil, only the (ffeots were 
correspondingly more powerful. Even with six accumulators 
the coil began to work, With а current of 6 amperes, the 
frequency of the break was already as great as that, given by 
the Desprez break. 

By increasing the voltage applied, arcs of 28 om. and 46 
cm. were obtained, giving a note corresponding to 1,000 
breaks per second. With no break hitherto made, excepting 
perhaps the turbine break of the Allgemeine Elektricituts 
Gesellachaft have such results been obtained, 


The breaking of the circuit effected by the electrolytic 
break is so complete that a condenser mes superfluous. 
The simplest arrangement, without a condenser, is shown in 
fig.3. The frequency of the breaks increases as the applied 
voltage increases. This is а most valuable property of the 
break, since without it, it would be impossible to apply high 
voltages to the coil without destroying it. Dilute sulphurio 
acid of 26°—25 B has hitherto been found best for use in 
the electrolytic cells, Апу metal may be used for the 
oathole. For the anode (the active electrode) platinum has 
been found to be best. The frequency of the breaks has 
been measured by the musical note emitted, and has been 
found in some cases to be as high us 1,700 per second. 

The strength of the current increases with the surface of 
the active electrode. This is a valuable property, since 
instead of using energy-consuming resistances to regulate the 
current, it is only necessary to adjust the surface of the 
active electrode to give the required current. From a series 
of measurements it was found that the current per mm’. was 
0:41 ampere. With the increase of the current the frequency 
of the breaks becomes less. | | 

This break has been found well adapted for the produc- 
tion of Röatgen ra Fliokering on the phosphorescent 
вогееп completely disappears. The time of expo: ure for 
Röntgen photographs is greatly reduced, as would be, of 
course, 6x from the continuous natare of the d А 
Owing to the complete utilisation of the coil, resulta can 
obtained with much smaller apparatus than hitherto. A 
2 om. coil, for instance, is sufficient to light up the hands, 
feet, and other thin extremities of the body. A 15 cm. оой, 
connected up to а 80 cm. tube, suffices to illuminate the 
thickest parts of the body. 

The break is likely to prove specially useful for the Tesla 
oscillator and for Marooni telegraphy. | 


li 


| 
| 
| 


| 


Fig. 4 shows the break as supplied by the firm Ernecke, 
Berlin. | А 


THE ELECTRIFICATION OF STEAM 
RAILROADS.  — 


THAT steam can be superseded by electricity on all but trunk 
railroads nobody doubts. Nor have we ever heard a doubt 
expressed as to the bility of soldering the proverbial 
broken sirpence. When Prof. S. H. Short talks of the 
general re-adjastment of business and social conditions, 
whatever this may mean, to a stendard of 125 miles per 
hour, we fear that most engineers will be inclined to set his 
talk down as another sample of laboratory ideas insufficiently 
supported by practical knowledge and experience. If there 
be one thing above another which converts a moderate prime 
cost into a very heavy ultimate ez p»nditure, it is the continuous 
product of efficiencies. We would not belittle the E 
of electrical transmission. With thousands of miles of tram- 
way and suburban railways to be yet commenoed and worked 
electrically, and with numerous short branch railways on 
which electricity could be economically applied, the problem 
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of trank line working might be allowed to rest awhile, and 
left to be accomplished as time shows how far it is practi- 
cable. The steam locomotive may not be a high-class con- 
densing engine, but it is a remarkably efficient combination 
of boiler and high pressure engine; it is exceedingly elastic 
in its powers, and easily controlled. In compar ng the cost 
of electrica] working with the cost of steam locomotives, the 
commercial rendering of the latter can b» usually obtained 
from actual records of performance. Against these records 
there is figured out the cost of electricity. Boilers are 
assumed always clean, and at maximum output and efficiency. 
Engines are all high-class, and give a horse-power for about 
1] lbs. of fuel. Generators have maximum efficiency, aud 
so have motors, and the line efficiency is such as might be 
hare across a portion of the Sahara or the Australian 
esert. 

Let us үр that generators, up-transformers, down- 
transformers, line and motore, have each 90 per cent. effi- 
ciency. Then the net efficiency between engine and rail is 
95, or 59 per cent. At 80 per cent. all through, a more 
probable efficiency, the result is barely 83 per cent. At pre- 
sent, a good line «ffioienoy implies frequent power houses 
along a railway with all the expense of buildings and attend- 
ance, and if, as Prof. Short suggests, gas power is to be em- 
ployed, there would be a costly gas pipe to set against line 
efficiency. Electricity is essentially an agent of transmission. 


When professors of engineering lend themselves to excessive - 


claims for its powerr, almost on a par with the belief of the 
vulgar, that electricity is a prime mover because they do not 
see the power house behind the screen, they do һаг. 

A Great Northern locomotive is said to consume about 

23 Ibs. of ооа] per mile, or, say, 1,200 lbs. per hour. This 
is a figure which does not represent a heavy coal consumption 
per H.P.-hour, and one not easily beaten even by the best 
gas engines, when these are combined with transmission and 
transformation losses. On the question of repairs, algo, there 
is a tendency, we feel sure, to very seriously under-rate the 
expenses of electrical plant. So far, all is new. On a steam 
railway there has long ago arrived the time when half, the 
plant is half worn out. Some of the locomotives. were 
new this morning; others go to scrap heaps to-morrow 
morning. It wil be some years before the same ratio of 
depreciation exists for any electrical line, and we are confi- 
dent that it is yet early to attempt any calculations for main 
line economy. On the other hand, there is an ample field 
for electrical extension, especially in England. So far we 
have practically no electrical tramways, and what we have 
are, some of them, spoiled by single line and turnouts. 
. There is the London Underground, which requires some- 
thing other than fired locomotives, no matter whut the rela- 
tive economy. There are branch railways, with their two or 
three journeys per day, of a shuttle train, which ought to be 
run as а day load from the lighting реш at the small town 
terminos of the branch, Bat Prof. Short is writing from an 
American point of view. In this aspect there is more to be 
said for electrical traction than here, 

Lighting has gone ahead in America so rapidly, because 
gas ere costs from about 5s. to 10s. per 1,000 cubic feet. 

imilarly, from some cause, the fuel economy of the American 
locomotive is peculiarly low, and electrical traction in this 

would stand very much on all fours with electric 

ig 955 It would bave a lees potent rival than it has in 

арапа. | 

he year 1915 is the year fixed by Prof. Short for the 
supercession of the steam locomotive by the 125 miles per 
hour electric motor. Yet there is nothing very likely to be 
much improved in efficiency, unless it-be the line work. The 
only obvious economy would be in the fuel, though there 
might be economies in repairs to a moderate amount. Fuel 
economy could only come in the use of, say, the waste gases 
of the blast furnace, but as the system of their utilisation 

comes more extended, these now wasted gases will obtain a 
price, and find a ready sale in so many directions, that the 
surplus will not be large. There are 20,000 locomotives in 
the British Isles. If we assume half of them to be at work 
for 15 hours a day at 200 H.P., we get a mean power of 
1} million horses for 20 hours daily. The North-Western 

‘allway alone, on this basis, would require some 800 full- 
sized steam boilers on its 1 on the assumption of even 
division of power to each boiler, and without spare boilers. 

We think the füture of main line traction may well be 


left over to Ив natural development, and that present energies 
and thoughts should rather be directed to overcome the un- 
natural retardation of County Councils and the narrow local 
views of small municipalities which stand as so many unne- 
cessary full stops in lines of possible communication by elec- 
trically operated tramways. 


STEAM TURBINES. 


By RANKIN KENNEDY. 


THE steam turbine is not such a novelty as one would 
imagine, considering that only of recent years it has come 


into practical operation. 


A reference to patent specifications back as far as 50 years 
reveals the fact that many engineers have essayed to construct 
satisfactory steam turbines, but before the day of dynamos 
few machines were in use- requiring or capable of being 


"driven at steam turbine velocities, hence even although some 


early turbines were fairly well designed and constructed there 
was not much use for them. | | 

We have now come to regard the dynamo and steam engine 
combined simply as a machine for converting heat into elec- 
tricity, and wasteful as the process is known to b», yet the 
steam dynamo produces electrical energy cheaper than any 
other known generator. 

The reciprocating piston engine has hitherto held the 
leading position and will be difficult to beat, yet the fact that 
dynamos can be built easily to run at speeds 10 times greater 
than any reciprocating engine points to the combination of 
turbines and dynamos as а natural one. | 

We shall consider the turbine from its historical point of 
view first, so that we may know just how far we have got 
in ui development, and what we owe to pioneers in the 
work. 

The first steam engine of which we have any record was 
by Hero, of Alexandria, a little over 2,000 years ago, which 
was а steam turbine. 

Coming down to modern times, we find a considerable 
number of inventors engaged on tbe steam turbine dating 
from about 1840. E. Locke and J. J. Cordes in that year 
patented a steam turbine, No. 8,572; this turbine had а 
single wheel with blades, against which the steam was thrown 
as а jet. 

A very important patent follows this in 1842, No. 9,854 
by James Pilbrow, who must have made a complete study of 
the subject; the specification is, in fact, a small treatise on 
the eubject, but it is now out of print. It describes a turbine 
wheel revolviog at 84,880 feet a minute, driven by three jets 
of steam having a combined area of 2:87 square inches, and 
giving 158 horse-power with 60 lbs. pressure, The figures 
given regarding water evaporated by his boiler would prove 
that this turbine gave 1 horse-power-hour on a steam con- 
sumption of 25 lbs.; not a bad performance in 1842. 

Pilbrow discovered the important fact that a steam jet 
does not expand laterally, but expands in its line of issue, 
hence he formed the nozzles of his turbines with this in 
view, allowing the steam to expand forward in its line of 
issue and so acquire the full velocity due to the pressure, 
this specification anticipates many of the most recent 


. patents. 


The same inventor took out another patent in 1848, 
No. 9,658, still further improving the steam turbine, and 
desoribes a number of experiments to ascertain the best 
speed and power of bis wheels; he fixes 76,000 feet a minute 
as the best speed for his wheel blades, aspeed which has been 
confirmed by recent practice, he calculates 20 lbs. of steam 
рег horse-power per hour as the possible consumption at 
60 Ibs. pressure. 

Passing over several unimportant patents, we come to one 
by Robert Wilson, No. 12,060 (1848). Here we find the 
idea of working many turbines in series order, that is, to use 
the steam first in one turbine then in the nert and so on 
through many. | 

This inventor describes the two types of turbines, the 
pressure turbine and the free jet turbine, he describes the 
expansion of the steam, and how each successive wheel must 


have larger jets to allow for expansion. 
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. Pilbrow and Wilson contain the elements of all successful 
steam turbines. Passing over many others we come to 
Richard Boyman’s patent, No. 1,155 of 1860. This specifi- 
cation ів а treatise on the inventor's ideas, and covers 57 
pages of letterpress ; he argues that the proper way to apply 
steam to turbines is to make the steam jet or blast inter- 
mittent, #.е., entering in a series of puffa, a principle now 
applied to one modern turbine for governing its speed. 

In 1862 Patent No. 1,568 describes a series of turbines, 
= ‚е being adopted in order to reduce the speed of the 
wheels. 

A study of the patents show that nearly every kind of 
turbine wheel and. jet has at one time or another been applied, 
and that the science of the steam turbine was pretty well 


understood at an early date. 
Tbe difficulties in the way of these early inventors were 
greatly due to the bigh necessary for efficient working, 


and although. it was early known that by placing a number 
of turbines in series the speed could be reduced, yet there 
came up a great difficulty in constructing turbines in series 
with their many steam joints and passages; even now with 
all the modern tools and machinery at command the con- 
struction of a series of turbines on one axle with steam tight 
joints is no easy job. 

We may now leave the bistory of the turbine and consider 
its construction. 


There are only two distinct types of fluid pressure turbines. 


First, the free jet turbine in which the fluid issues from a jet 


or jets at the full velocity due to the preseure then, impinges 
on the wheel blades, is turned back and ont of the wheel 
with little or no velocity remaining. Second, the pressure 
turbine, in which the fluid acts by difference of pressure and 
moves, not with a velocity due to the full preseure, but with 
a velocity due to tbe difference of pressure between the parts 
in action. . : 
To make the distinction clear, we may take a case wherein 
we want to perforate a sheet of metal with a 4-inch hole. We 
could quietly and easily punch the hole by sheer pressure 
slowly, or we conld perforate it instantly by firing a steel 
rifle bullet through it. In the last case we send the bullet 
with a velocity due to the gaseous pressure in the rifle; it 
strikes the plate, and exerts a pressure little less than the 
pressure which discharged it. 

The best exemple of a free jet turbine is the Pelton 
wheel shown in fig. 1. It is typical of the impulse turbine, 
and with certain modifications is a good steam turbine. 


Figs. 1, 3, 4 лир D. 


The fluid issues from the jet and acquires a velocity due to 
the pressure; it strikes the wheel blades as in fig. 2, is split 
up and turned backwards; but to turn it back the blades 
receive the fall pressure due to the velocity. 

Now there is a certain distance bet wean А and в, the blade 
and the orifice which gives the best resulta with any given 
pressure, the higher the pressure the longer the distance 
necessary. This distance is necessary to allow the jet to 
acquire the full velocity, and this takes a little time. The 
object in view is to convert the pressure into kinetic energy 
with little pressure remaining in the fluid. This is obtained 
in the Pelton wheel by adjusting the distance A to 5. 

In fig. 3 the fluid expands in а conical nozzle acquiring 
fall velocity before entering the wheel, this is the device 
used in the De Lava] turbine. | 

A plain conical nozzle, if applied as in fig. 4, close up as 


possible, does not allow of the full velocity being acquired 
before entering the wheel, it enters with nearly full pressure 
and leaves with full velocity nearly, thus carrying off much 
energy was 

By using a movable nozzle the distance of which can be 
altered from the wheel as in fig. 5, a position can. be found 
for different pressures at which the steam enters at full 
velocity upon the wheel blades and leaves the wheel at a very 
low velocity having given up nearly all its kinetic energy. 

Whether there is any advantage in the ри ager 
of fig. 3 is an open question, but the principle is dis- 
covered by Pilbrow shown in fig. 5; the steam acquires 


Fics. 2 anD 6. 


velocity in a forward direction up to a certain distance, that 
is, it expands in the line of issue, so that the orifice must Ъз 
far enough from the wheel to allow of expansion in the line 
of issue down to atmospheric or condenser ure. | 
Fig. 6 shows an outward flow impulse turbine ; here, again, 
the nozzles are with advantage some distance from the wheel 
to allow of the full velocity being acquired before the fluid 
enters. . 
Now, as to velocities, to obtain any speed approaching 
that which would give the highest efficiency for an impulse 
steam turbine is perhaps impossible. The highest speeds 
of the periphery within practical range is less than one- 
fourth of the velocity of steam. Issuing into atmospheric 
pressure at 75 lbs. per square inch pressure, the velocity is 


2,625 feet per second, and into a common engineer's con- 


denser 4,600 feet per seoond, whereas the practical limit for 
the speed of a turbine wheel is abont 600 feet. 

The simple impulse turbine must therefore be always an 
extremely high speeded engine, in fact, to get near the 
possible efficiency, the of the periphery of the wheel 
should not be leas than abont 80,000 feet per minute, in 
other words, an 8-inch wheel would run at 40,000 revolutions. 

Notwithstanding the drawbacks of extremely high speeds, 
M. Gustav de Laval has succeeded in constructing practical 
working turbines on the free jet impulse system, many of 
which are at work, principally driving dynamos, 

(To be continued.) 
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THE INSTITUTION OF ELEOTRIOAL 
· ENGINEERS. 


Tux discussion of Mr. Crompton’s, Mr. Wordingham’s, and 
Mr. Pigg’s papers on Wiring Rules," was resumed at the 
meeting d the Institution of Electrical Engineers on 
Thursday evening of last week. 

Prof. Ayrton referred to the few words he had said at the 
last meeting upon the desirability of obtaining information 
why such variations were to be found in the specification of 
the insulation per lamp-fixed as given by different rules. An 
endeavour should be made to see whether any partioular 
system was adopted in selecting euch standards. He had 
compared the figures, given in the appendix to Mr. Figg 8 

aper, for systems with direct and with transformed supply, 
ut the system in use did not seem to determine the insula- 
tion. For example, Nottingham, with direct low tension 
supply, insisted upon 75 megohms per lamp, while 
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Oxford, with continuous current transformers, was content 
with 12:5 megohms. In this example the low tension 
system required six times the insulation of the other. 
Westminster again—a low tension supply—was the 
highest of all going up to 112 megohms. Inconvenience 
arose from the divergent requirements ; in London, which 
for supply purposes consisted of a number of districts joined 
together, houses on opposite sides of a street wired by the 
same contractor were in one case and rejected in the 
other. One very cnrious result of the inconsistencies was 
that a wiring job rejected by one supply company would be 
changed over to auother and competing company and gladly 
accepted. The fire offices appeared to take an insulation 
resistance lower than any supply company would demand, 
and they seemed to rely upon the rejection of work by the 
supply company as a safeguard ; if the thing was at all safe 
on their figures there was no real need to go higher, but Prof. 
Ayrton repeatedly stated that he was an advocate for high 
insulation, not for reducing the standard, although he desired 
to ascertain how the standards in vogue were arrived at. 

The next question was the specification of the wire. The 
Institution rales specified wire of from 1,200 dowa to 300 
megohms per mile, but the Blackpool rules and others 
demanded no less than 2,500 megohms per mile. Prof. 
Ayrton would like to know whether consulting engineers were 
in the habit of testing any of the wire supplied under such 
specifications. He endeavoured to see he got what he asked 
for. Take flexible cord for example; he had made teets of 
certain material of this class supplied which was put in to a 
specified figure of 300 megohms per mile. Having laboratory 


facilities at his disposal, he was able to find that one sample. 


ve only 20th of tbe figure asked for. Another showed as 
ittle as турбоо. The test was given as 300 megohms per 
mile after 24 hours’ immeysion in water with a testing 
pressure of 400 volts, and one minute electrification 
at а temperature of 60° F. Other samples gave 
such low resulta as 23,700 ohms and 1,000 ohms, Thinking 
that the last result was wrong, he had the piece cut into six 
or seven separate lengths, and each of these were tested, but 
all were bad, showing that the low insulation was not due 
to any mechanical accident but to pen material. That wire 
to-day gave only 200 ohms per mile ! 

The proof that he was not asking for an impossibility or 
for wire which makers could rot turn ont was shown by 
other samples. Опе of these stood 9,800 volts before break- 
iug down, and had an insulation resistance of no less thau 
2,300 megohms per mile. The insulation resistance of wire 
seemed usually as nominal a figure as the insulation resist- 
ance 


word megohms" more than once. He wanted the meeting 
{ө consider that, of the papers, two were mild and pleasant 
ones, He then dealt with the third. He had been to Man- 
chester, and it was the worst of all schools of municipilisa- 
tion. The attempt to enforce such rules as those now. before 
the members, was coupled with an attempt to pereuade the 
Ty on je of Manchester that it was all.for their benefit. 
If this was generally adopted, it would make this little island 
of ours more of a purgatory than it was at present. 

He held pretty strong views on the question, but he 
- pointed out that he was the first to introduce fuse cut-oute, 
and the first to get switches and fuses made with porcelain 
bases. Electrical fittings were now made as well às gas 
fittings. Everything possible was done to make electrical 
fires impossible. How, then, is it that electrical engineers 
are the only people who ran down their own business? Gas 
engineers don’t make rules for gas. Have electrical engi- 
neers anything so dangerous as a water-slide chandelier ? 
One may pat up а swivel gas bracket standing out between 
& pair of lace curtains, but no rules prohibit that. 

In 1886, at Cardiff, 2,000-volt Brush machines were sup- 


plying electric Jamps in all sorts of places, but he never 


eard of an accident. 
switches, &c., were largel 
he always thought we should have had one. 
concluded by citing the horrible example of Glasgow, where 
& policeman may knock at one's door at midnight and demand 
to see one’s marriage certificate. 
Another speaker made some remarks on the chaotic state 
of the subject, and wanted to know when and where the 
making of rules was going to end. The tenor of his 


In exhibitions, where wooden base 


per lamp. "CN 
Mr. Raworth followed with a promise not to mention the: 


used, no fire occurred, although 
Mr. Raworth 


remarks is summed up in his concluding desire that the 
trade would speak out and have done with this regulating 
business. Mr. Cottam pointed ont that the reason for high 
insulation was to free the consumer from the trouble and risk 
of breakdown. Mr. Andrews thought that rules should be of 
an advisory nature, and not deal with details. He then dealt 
at some length with the question of earthing. Mr. Sam 
Mavor remarked that he had never seen an insurance inspector 
with a testing set of any kind. He prctested against the rules 
that prescribed motors entirely enclozed, and pointed out . 
the risk of heating due to the defective air circulatien. Mr. 
Shoolbred referred to his Bradford experienoes, while Mr. 
Campbell Swinton followed on the lines of Mr. Raworth and 
Mr. Atkinson (whose remarks are referrrd to above). He 
thought eupply rules atrocious and ultra vires. He was glad 
he had not to live in Manchester, where life would as soon be 
as undesirable as it ap to be in Glasgow. Mr. Charles 
Bright reminded the meeting that high insulation resistance 
necessarily followed аз а mark of quality with а material like 
rubber, possessing high specific resistance. . He then dwelt 
upon the value of regular electrification in testing rubber 
insulated cables. 

Mr. Arthur Wright spoke on the subject from the point. 
of view of an engineer who did not have rules, and did not: 
want them. He did not consider it in the province of the 
supply engineer to enforce rules, provided that the conditions 
of supply were not interfered with. The most important 
condition of supply was, that no user should take current 
intermittently, во as to interfere with the general preesure of 
supply, and the leakage from wiring must not be very great. 
It was not the province of engineers to make fire rules; the 
duty of the supply engineer was to keep the pressure con- 
stant, and get the plant n to meet the supply 
demands. Не assured the meeting that he regarded it as 
his duty to get as much business as possible, and help wiring 
on. A natural laugh followed the assertion (and from Mr. 
Wright, too) that station engineers were very badly-paid 
people. Some people might prepare rules to satisfy old 
lad ies, but he thought these rules were apt to frighten the 
public. If engineers kept to their province they would run 
their plant so as to maintain a окап. rhe and if they 
had not the plant to do this they better look after 
getting it. 

Mr. Mordey followed in much the same strain. He 
believed Manchester has municipal gas supply. Gas is 
dangerous. Manchester has no municipal gas rules. Why 
should Manchester have all these electricity supply rales ? 

Mr. Н. W. Miller besought the meeting to take а common 
sense view of the question. He had, he said, been asked to 
re-hang a picture in a house he had gone into. He pro- 
ceeded to remove the existing nail, but was almost knocked 
down by the gas which found ita escape through the hole 
where the nail had been. Не put that nail back, and pro- 
curing а new nail hammered it in higher up. His hearers 
understood him to say that the old nail had been driven into 
a compo. gas pipe but no leak had been found so long as the 
nail алада in its place, and the inference was apparently 
drawn that as no “ Institution of Gaseous Engineers” had 
issued rules against that nail or the pipe wherein it rested, 
there it might be allowed to remain. 

Mr. Berry spoke from the wiring contractor's point of view, 
and advocatéd concerted action to bring the framers of diver- 
gent rules to their senses and reconcile the different ideas 
that prevailed as to how wiring should be carried out. 

Prof. S. P. Thompson remarked that one large hotel on 
the Embankment was wired with bare conductors. When 
that work was completed in De Keyser's, the insurance com- 
pany was informed ot what had been done and were warned 


‘that they could either accept it or the policy would be placed 


eleewhere. 

Mr. Crompton, in his reply, stated that he felt like the 
minister in charge of a Bill. One after another of the fire 
office inspectors had agreed that there was no apparent diffi- 
culty in getting uniformity. Other points had been made 
by municipal engineers, and if anything had come out, it 
was the extraordinary figures demanded. The difference had 
shown conolusively that some attempt should be made towards 
uniformity. He then appealed to the chairman (Prof. 
Thompson) for permission to put a motion to the meeting. 
This was granted, as, although the articles of association 
prevent any motion being brought forward at an ordinary 


meeting dealing with the direction and management of the 
business of the Institution, what Mr. Crompton desired to 
bring forward had rather to do with the direction and 
management of someone else’s affairs. 

The motion was then put, to the effect that the meeting 
was of opinion that the Institution should take steps to 
obtain the general acceptance of the Institution rales, or of a 
set of rules based on the existing rules, by contractors, the fire 
offices, aud supply companies. This was seconded and resolved 
unanimously, one speaker suggesting that tho rules should be 
modified, if found desirable, while General Webber proposed 
that the whole subject should be re-discussed again later in 
the year, and ufter preliminary steps towards the end in view 
had been taken. 

Mr. Pigg, on being asked to reply, expressed his desire to 
forward his remarks in writing to the Journal, Mr. 
Wordingham then took up his defence of the proposals 
in his paper, and generally replied to the discussion 
upon it. He said he was prepared to fight, and was 
glad to see Mr. Drake approved of the general course he 
advocated. The tests were perfectly definite, left nothing 
to the discrétion of the inspector, and the manufacturer waa 
allowed free access to the tests. Не looked upon his rules 
88 wiring rules only so far as they concerned the station. 
Mr. Bathurrt wanted no rules—some people wanted no laws 
either. Wiring can’t be put in as gas pipes are put in. To 
arrive at his figure for insulation he had measured the insula- 
tion of a number of installations well done, and had taken 
the mean, 50 megohms divided by the number of lamps. 
He advocated earthing motor frames to avoid low insulation 
between frame and winding. All rules must be enforced 
with reason. Those who favoured no rales at all hardly 
seemed to realise the effect, the flooding of the market with 
cheap German rubbish, and the jerry wireman wonld have all 
his own way.. | . 

The meeting then adjourned with an intimation that an 
extra meeting would be held on February 16th, and that for 
March 2nd would be cancelled. 


CORRESPONDENCE. 2 


Electrical Fittings Censorship. 


With reference to: the discussion. now occupying your 
columne, perhaps a few words from the manufacturers! point 
of view might be of some slight service. The present posi- 
tion of the manufacturer is suoh a difficult one that an 
вуеш of registration tending to standardise the articles 
on the various cirouits must be received and weloomed by 
him with open arms. It indubitably stands to reason that 
engineers seeing what is necessary for the purpose of safety 
on oné circuit will be influenced to some extent by other 
persons’ experience. At the present time, as is well known, 
it is a practical impossibility to state with any confidence 
whether a switch or other fitting will be passed on such and 
such circuit. Two sister towns on the South Coast, which 
practically overlap each other, and in which an enormous 
amount of lighting and other work has been carried out, 
disagree in every possible way as to what fitting shall or 
shall not be used upon their various circuits. One might 
almost think from the experience gained, that if one fitting 
is allowed upon the one circuit it will immediately be re- 
jected for use upon the other. The question of expense 
which Mr. Clark raises is but a small one compared with the 
enormous expense necessary for producing patterns and of 
carrying stocks of goods to meet with the varied and various 
engineer’s requirements. We have immediately, with other 
manufacturers of high class goods, at once fallen in with 
Mr. Wordingham’s admirable suggestion. It is self-evident 
that if the articles are manufactured by practical men for 
use upon high voltage circuits, they will, in capable hands, 
immediately be approved. Upon the other hand we do not 
doubt that a serious blow will be aimed at the contractor 
who is willing to fit up anything that will pass a preliminary 
test, 80 that he may receive payment for his work. Mr. 
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Wordingham's scheme is undoubtedly the severest blow chea 

and nasty fittings and the ditto contractor have ever received. 
We enclose our , but as we are not seeking a cheap 

advertisement at your hands, beg to subscribe ourselves 


English Manufacturers. 


Cowper-Coles’s Electrolytic Cyclic Process. 


I have read Mr. Andreoli's letter appearing in your issue 
of the 10th; I think Mr. Andreoli is well advised in retiring 
from the discussion, now that bis criticisms have been во 
completely refuted and he has no more questions to ask. · 


Sherard Cowper-Coles. 


The following is the only answer I have to give to the 
letter from Mr. Cowper-Coles, which appeared in the last 


number of your journal. 


To my knowledge no one before me has used rotating 
cathodes partly immersed in some electrolyte in order to 
collect, by means of scrapers, the spongy metal adhering to 
the cathode when, in consequence of the rotation part of 
the disc-cathode emerges from the electrolyte. Moreover, 
my process has been described in several scientific journals 
and treatises, and up to the present no one has disputed 
the priority of my system. 

D. Tommasi. 


The Nernst Lamp. 


There is а point in the practical development of this ex- 
tremely intereating invention, which strikes one as likely to 
prove of very serions importance. It is one that affects the 
durability of the lamp which, as you state, is now apparently 
the one remaining crucial test that it has to It relates 
to the connections to the refractory filament. Consideration 
shows that these must be subject to a very high temperature: 
for the conductivity of the filament substance falls so abruptly 


with the temperature that practically no grading down of 


the latter to the ends of the filament appears possible. In 
the carbon lamp the cementing to the platinum increases the 
section of filament at the joint so that the actual point of 
contact is comparatively cool. But when dealing with 
material which is non-conducting at moderate temperatures, 
a cool joint. is impossible. The connection itself must bs 
лое at incandescent point or the ourrent cannot flow 
from it. 

Supposing the connections be of platinum wire, they must 
be long, otherwise a lot of heat is conducted backwards from 
their incandescent ends. In a vacuum carbon cemented 


joints might perhaps be employed: but we are told that a 


vacuum lamp is impossible ; why, it would be interesting to 
know. Does the ваше objection apply to enclosing in an 
inert gas? At any rate it seems certain that highly heated 
metallic connections whether in an open or sealed lamp must 
be a source of trouble. The failure of the platinum lamp 
points this way. T 
I am not making this criticism in an adverse spirit. I 
merely wish to indicate a seeming difficulty, which I hope 
has or will bs surmounted successfully. Much depends upon 
the way in which the conductivity of these materials increases 
with the temperatare. What sort of relation exists between 
the two properties? Can it be expressed by a curve, or is 
the growth of conductivity a wholly abrupt phenomenon 
uncharacterised by any gradations ? Ие 
There appears to be here а grand field for investigation, 
uite apart from practical and commercial considerations. 
an you let us know what information is at present avail- 
able in this direction ? The whole subject, in fact, is one 
replete with interest, and further partionlars will, I am eure, 
ре есту watched for and weloomed by many others 
ев 


James Whitcher. 
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LONDON COUNTY COUNCIL. 


Drastio Proposals CONCERNING PROVISIONAL ORDERS. 


Sows important proporals were adopted at the weekly meeting on 
‘Tuesday in reference to the 12 applications made this session to 
the Board of Trade for electric lighting provisional orders. These 
applications concern the Vestries of Bermondsey, Bethnal Green, 
Kensington, and Plumstead, and the Lewisham District Board of 
Works on the one hand, and on the other the County of London and 
Brush Provincial Electric Lighting Company (three orders), the 
Blackheath and Greenwich Electric Lighting Company, the Charin 

Cross and Strand Electricity Supply Corporation, the Smithfiel 

Markets Electric Supply Company, and the Metropolitan Electric 
Supply Company. Coming now to consider the proposals as affecting 
these interests, we first reach the question of the transfer of powers. 


TRANSFER OF POWEES. 


On this point the Highways Committee stated that the clause pro- 
viding for the transfer of the powers uuder the ordera has been 
omitted from those applied for by the Vestries of Bermondsey and 
K but is inserted in those applied for by the Vestries of 
B Green and Plumstead and tbe Lewisham District Board cf 
Works. In view of the exceptional position occupied by a company 
(South London Electric Bupply Corporation) to which an order 
granted to а vestry had been transferred, inasmuch as the company 
has, under the order, only to serve notices and plans of work:, and 
the Council has not power, as in the case of orders granted to com- 
panies direct, of approval or disapproval of the works, the Council 
last year asked the Board of Trade to insert & provision, in each of 
the orders granted to local authorities, requiring the sanction of Par- 
liament to the transfer to a company of the powers under the order. 
The Board did not, however, adopt the suggestion, but instead struck 
out the provision authofising the transfer of the undertaking. The 
Highways Committee, therefore, thought that it should be suggested 
to the Board of Trade that the same course should be adopted in tte 
case of the proposed orders for the local authorities of Bethnal Green, 
Plumstead and Lewisham. 

It was also suggested by the Highways Committee that the initial 
price should be 6d per unit, and that, except with the exprets con- 
sent. of the Board of Trade, the system of supply should be by con- 
tinuous carrent, as being more satisfactory to consumers than the 
alternating method of supply. 


ProrectTion OF TRAMWA!8. 


With regard to the question of protecting the Council's tramways, 
the Highways Committee expressed the opinion that the Board of 
Trade should be asked to inset in each of the provisional orders 
which may bb granted, a clause so as to provide that the 
electric light m and works shall not. be placed in such positions 
in the public thoroughfares as, in the event of the Council adopting 
some system of electric traction for its tramways, will necessitate the 
removal cf the mainsto other positions. 

This request was first made to the Board as regarded the orders 
applied for in 1897, but was refused; the B:ard giving as its reason 
that the qtiestion of the relations bat ween users of electricity for tram- 
way purposes and other users bad been fully considered by a joint 
‘committee of both Houses of Parliament, which committee had settled 
a clause to be inserted in all Bills and provisional orders authorising 
the use of electricity on tramways, and that this clause would apply 
if the Council were authorised to work tramways by electricity. 'The 
request was repeated as regarded the orders applied for last year, but, 
probably for the same reason, was not acceded to. | 

The Highways Committee thought, however, that the Board of 
Trade had not quite appreciated that the clause to which it referred 
did not give all that the Council requirad as regards the tramways, 
and at the request of the committee Earl Russell had consented to 
confer with the Board of Trade with a view to inducing the depart- 
ment, if possible, to change its attitude in relation to the matter. 


Tum QUESTION OF PURCHASE. 


The Camberwell provisional order, 1896, contains a clause providing 
that at any time during the first 21 years after the granting of the 
order, the local authority may purchase the undertaking upon pay- 
ment of one and a third times the capital outlay incurred by the 
company ps the sum necessary to make the dividends up to an 
average of 5 per cent. from the commencement, and after the 21st 
year upon the same terms, but without the condition asto 5 per cent. 
dividend, or as an alternative, on payment of the then value," plus 
an allowance for good will. 

. Oommenting on this matter in relation to the above provisional 
orders, the Highways Oommittee said :—'' We think it advisable that 
this clause, which was agreed upon between the Vestry and the 
undertakers, should be inserted in the orders granted to companies. 
We are advised that on this particular point the Council bas no locus 
standi, and we have therefore directed that the attention of the 
various local authorities concerned shall be called to it in order that 

way, should they consider it expedient, in their own interests, 
make representations to the Board of Trade with a view to the inser- 
tion of the clause in the orders relative to their respective districts, 
We have also suggested to the local authorities concerned that they 
shonld ask that the option of purcbase may be exercised at the end 
of every of seven, instead of ten years after the expiration of 
the first statutory period of 42 years from the date fixed by the 


Тнв PRIMOIPLB OF COMPETITION. | 
The question of competition between a local authority and a com- 
pany, with special reference to the now well-known cases of Ber- 
mondsey and Marylebone, was then considered. On this point the 


Council resolved to inform tho Board of Trade that, having regard to 
tbe provision in the Electric Lighting Act, 1888, that the grant of 
authority to undertakers in any area shall not in any way hinder or 
restrict the granting of a provisional order to the local authority,” 
the Council were of opinion that the applications of local authorities 
for orders in respect of their districts with regard to which orders 
have already been granted to companies, should be acceded to. 

We now come to tke reverse state of affairs, which the Highways 
Committee characterise as a matter of even greater importance, as it 
involves the question of principle whether when public money has 
been used for the establishment of the supply of electricity within a 
district, a company should be allowed to establish a competion 
supply. This phase of the matter does not seem to have been dealt 
with by the Act. The policy of allowing competition between two 
companies in the same area has from the first been advocated by the 
Council and adopted by the Board of Trade in dealing with applica- 
tions for orders; but the question of allowing a company or com- 
panies to compete with a local authority in its own area has not 
arisen in previous yeara. 

As it is proposed to repot further on the question on a future 
cccasion, the Highways Committee thought that in the meantime the 
proposals of the companies should be opposed, although if an under- 
standi:g should be eventually arrived at, the opposition could be 
withdrawn or mcdified. 


AMENDMENT OF PROVISIONAL ORDERS. 


Asa result of the foregoing expressions of opinion, the Oouncil 
decided to ask the Board of Trade to insert in the case of the pro- 
Visional orders sought by the local authorities certain amendments 
proposed by the Highways Committee, including those dealt with in 
regard to the transfer of powers, the initial charge per Board of 
Trade unit, and tho protection of the Council’s tramways. 

With regard to the applications on the part of companies, it was 
decided (1) to suggest to the Board of Trade that as the local 
authorities of Battersea, Fulham, Stoke Newington, Hackney, Poplar, 
and Whitechapel have each been granted orders for their respeotive 
districts, and the Vestry of Bethoal Green is applying for an order, 
the application of the County of London and Brush Provincial 
E:ectric Lighting Company for Battersea and Fulham, and the 
County of London (East) Nlectrio Lighting Orders should not be 
entertained ; but that should the Board decide to allow the company's 
orders to proceed, as regards all or any part of the areas referred to 
therein, the Council may have a further opportunity of submitting 
amendments, and that, having regard to the fact, the Vestry of Ber- 
mondsey and tbe Lewisham District Board arp each applying for an 
order, and also to the fact that the greater part of other areas 
included in the County of London (South-East) Order applied for by 
the same company, is already included in orders granted to other 
companies, and some of the local authorities of those areas are 
opposed to the granting of the order, the application of the company 
should not be entertained. ia 

The Council also decided to ask the Board of Trade to insert 
amendments in the Bleckheath and Greenwich Oompany’s order; to 
aak that, if granted, the orders sought by the Oha Cross and 
Metropolitan companies should be brought into confo with the 
orders issued in 1890 in respect of the City of London, and to request 
that the order proposed by the Smithfield Markets Electric Ligh 
Company should not include the parish of Bt. Luke, Middlesex, an 
the Holborn district. 


Тнв Warsa PownB or THE THAMES. 


Me PARKER moved m be referred 2 the maby j Comae to 
consider as to instructing the engineer and an ex report upon 
the desirability of constructing water wheels or the fixing of floating 
turbines at the various bridges or the 


of reservoirs, and géne- 

rally upon the best method of utilising the tides on the river Thames 

for the purpose of motive power adaptable to the generation of elec- 

tricity. In proposing the resolution the speaker expressed the 
opinion that the adoption of the motion might result ia some good. 

The motion was seconded by Mr. Тновнтон, bat it was not 


adopted. 


BUSINESS NOTICES, &c. 


Bankruptcy Proceedings.—TELomas King, electrical 
engineer, Maidstone, appeared again for public examination at the 
Maidstone Bankruptcy Court on 8th inst. At the last Oourt the 
debtor was ordered to file amended deficiency and trading accounts, 
and he had done so. The trustee, although not satisfied with the 
accounts as produced by debtor, was willing to believe that the effort 
was the best the debtor could make. Debtor was then further 
examined. Finally he was allowed to pass his public examination 
subject to signing notes. aks 

At the Birmingham County Court on 9th inst. Thomas Ford, 
chandelier and electric fittings’ manufacturer, Highgate, Birmingham, 
was adjudicated bankrupt. The first meeting of creditors was held 
on 10tn inst. at the Board of Trade Offices, Corporation Street, 
Birmingham. The statement of affairs shows: Lisbilities—unsecured 
creditors £2,974 10s. 1d., other creditors (£7,850 6s. 7d., less 
£4,300 17s. 10d.) £8,279 8з. 9d.; total £5,653 18s. 10d. Theavailable 
asseta are estimated at £460. The Official Receiver, in his report, 
stated that the debtor appeared to have suffered from a continuation 
of misfortune; and a creditor added that Mr. Ford’s only error was 
in not pulling up before. Mr. O'Oonnor said that the debtor’s friends 
were desirous of baying up the assets, and an informal meeting of 


‘creditors had agreed to accept £600. No proposition, however, was 


F 
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made at this meeting, and for the present the Official Receiver 
remains trustee. 

The other day J. E. Liardet came up for public examination 
‘before Mr. Registrar Brougham. The debtor described himself as an 
engineer, of Hyde Park Gate, and returning his gross liabilities at 
£11,157, of which he expected £5,647 to rank, and his assets at 
£19,000. It was stated that under the bankruptcy proceedings 
he had niade an offer to his creditors, and a meeting was pending for 
its consideration. The further examination was accordingly ad- 
journed. 


Dissolutions of Partnership.—Meesrs. G. F. G. Des 
Vignes & W. A. Cloud (Des Vignes, Cloud & Cc.), engineers, electric 
yacht and launch builders, &c., Magnolia Works, S:rand-on-the-Green, 
Chiswick, have dissolved partnership by mutual consent. Debts will 
be attended to by Mr. W. A. Cloud, who will continue the business 
under the old style. | 

We are informed that the 5 notice re Messre. Gent and 
Hurley (in our issue cf February 10th) has no reference to the old 
established manufacturing business of Gent & Co., Faraday Works, 
Leicester, wbich is still under precisely the same management and 
owners as hitherto. 


Books Received.—“ Telegraphy,” by W. H. Preece, C.B., 
F. R. S. and J. Bivewright, K.C.M.G. Fifteenth edition (thoroughly 
revised). Longmans, Green & Co, London. 6з. 

“The Engineers’ Year Book (1899), by H. R. Kempe, A. M. I. C. E. 
Crosby Lockwood & Son, London. 84. 

" Practical Work in Physics" (IV.—Magnetiam and Electricity), 
by W. G. Woolloombe, M.A., B 8c. Olarendon Press, Oxford. 28. 

Nachrichten von Siemens & Halske Aktiengesellechaft.” 1898. 


Catalogue.— We have received a well illustrated price 
list (1899) of the manufactures of the Newton Electrical Works, 
Limited, of Taunton. Ороп and closed Taunton motors and dynamos 
for various purposes, motor starting switches, transformers, 
and switchboards bave each a place in the pamphlet. 


Consular Reports.—Those who make a custom of 
ref to thoee very useful reports which come to hand from our 
consuls in foreign parte will be interested in Mr. Brodrick’s state- 
ment in the House of Commons last week in reply to Mr. Marks. He 
stated that the utmost pains are taken to secure the earliest 
practicable publication of these reports, and the average time 
ро иша ны receipt and issue 8 чо a ос v roe 
respect the reports compare very favourably with those e 
United States. The Commercial Intelligence Bureau, which it is 
contemplated to create as the result of the recommendations of the 
Commercial Iatelligence Oommittee, will, Mr, Brodrick trusts, secure 
the marshalling of the facts in the manner desired by Mr. Marks. 
As regards the form of the and the directions as to their 
compilation, very full and complete instructious, accompanied by 
skeleton tables and returns, have for some time past been in the 
hands of Her Majesty's Consuls. These instructions are revised and 
supplemented from time to time as occasion requires. ‘We are glad 
that this question continues to receive the attention of the Govern- 
ment. It is highly desirable that the information sent home should 
ba in the hands of the public at the earliest possible moment, bat in 
regard to date of publication, while we may compare very fayourably 
with the United States on this point, we should think there must 
be something exceptional about a report which takes a month to pass 
from the hands of the department to the publishing counter. Anda 
good proportion take longer than a month! Perhaps they are tied 
up with too mach red tape! 


Covent Garden Theatre.—The Covent Garden Theatre, 
of which the general equipment has fallen out of date, is to see con- 
siderable improvement, both in front of and behind the curtain, and 
the various works which were under consideration when the building 
was in Mr. Faber's hands, are not only to be proceeded with at once, 
bat their extent will be materially elaborated. Every possible 
care is to be taken to modernise the mechanism of the stage, and to 
tend to the comfort of the audience. Among the difficulties which 
had to b3 contended with was the complicated storage of scenery, the 
absence of the electric light, and the dearth of modern stage ap- 
pliances, but these defects are to be gradually remedied, and though 
the time at the disposal of the new owners will be short, they may be 
relied upon to give the theatre a better equipment than it had last 
season. The improvements are having the personal attention of the 
directors, d; e., the Earl de Grey and Mr. Н. V. Higgins, who are 
assisted by Mr. Neil Forsyth, the secretary, and Mr. Edwin O. Sachs, 
their new technical adviser. 


Electric Clocks.—The electric turret clock at the 
Northern Counties Railway Station, Belfast, mentioned last week, is 
one of Messrs. Gent & Co.'s patent electric timekeepers, and was 
erected by Mr. Sharman D. Niell, of Belfast, who is tneir sole agent 
in Ireland for these clocks. 


Electricity at the Vatican.—The electrical installation 
at the Vatican is stated to include a number of motors and about 
600 lamps. 

Free Wiring.— The National Electric Free Wiring 
Company bave just issued three circalars, one of which shows the 
advantages to a supply authority of having а free wiring contract 
with the company, another entering into details as to the method of 
doing business, and a third describing the system of wiring used by 
the company. 


Gear & Miller v. Electrical Cab Company.—4At the 
Wandsworth Oounty Oourt defendants applied for a new trial, on 
various grounds, of the above action,in which damages had been 
awarded to plaintiffs, who were costermongers, for injuries to person, 
stock, &c. The application was refused by Judge Lushington. 


Electricity Meter Padloeks.— Mr. Newman Wilkinson, 
of 2, Gresham Buildings, Basinghall Street, E O., bas been appointed 
sole agent in the London district for Tourtel’s patent seal padlocks, as 


supplied for electrical purposes. The padlocks which we show “ open” 
And. “closed” in the Fliustratjona, are intended to su the 
ordinary methods of scaling up electricity meters, demand indicators, 
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cut-outs, &c., on consumers’ premises. The lock can he adapted to 
any meter, and it is claimed to be impossible to with them 
шош detection, a paper seal being inserted over the keyhole as 
shown. | 


The Large Power Schemes.—A Mansfield paper rays 
that Mr. Thackeray, one of the directors of the General Power 
Distributing Company, has written an important letter refuting, 
from his point of view, the alleged unfair treatment of the Power 
Distributing Bill in Parliament. He says:—" The company's object 
and policy is not to retail electrical current to the small consumers, but 
to supply it in bulk to Corporations or to large works. They only 
retain the right to trade direct with the ordinary consumer іп case 
the Corporation unreasonably refuse to allow them to the cur- 
rent through the Corporation's own wires. I am confident that the 
position is misunderstood by the authorities, or they would recognise 
that the project of the company, far from being the nuisance it is 
alleged to be, will be of grest public advantage to а large manufac- 
tm ing district like ours. It constitute & new step in the division 
of labour, enabling the small master, or even the single workman, to 
obtain power on tap, and so to produce as cheaply as the E steam 
factory. Buch schemes are no wild idea—they exist by the hundred 
in every civilised country except ours. We are behindhand b:cause 
of this mistaken policy of our local suthorities to monopolise the 
electrical business and confine it to the small and uneconomical 
dimensions of their local areas." 

The Times says:—" Mr. Stuart Wortley has given notice cf 
his intention to move the rejection of the General Power Dis- 
tributing Company Bill, the object of which is to incorporate 
& oompany for ке Dome of supplying electrical energy for 
lighting and power an area which includes Sheffield, Not- 
tingham, Rotherham, Linooln, Doncaster, Chesterfield, Ilkeston, 
Mansfield, and East Retford. The second reading of the measure, 
which, it may be remembered, was ‘hung up’ last July 
with a view to its being proceeded with in the House of Commons 
this Session, as having received the sanction of the House of Lords, 
has been put down for Monday; but as there is opposition, the 
actual consideration of the Bill will be deferred to a Jater date. It 
is submitted that in order to justify the granting of electrical powers 
within any town already supplied with electricity by the local 
authority, it ought to be clearly shown that the local authority have 
failed in their duty, or that they have not been doing their best to 
develop the undertaking, or that they have been negligent or indif- 
ferent to the wants of their towns. Ia the case of the General Power 
Billitis contended that no evidence bas been given of any such 
failure or neglect, and, further, that whilst the promoters have not 
succeeded in their endeavour to make out & case of special advantage 
to the districts proposed to be supplied, the large towns mentioned 
are able to provide the current as well and as 3 as the com- 
pany. During the last 50 years the general course of legislation has 
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been to encourage and foster the assumption by municipal autho- 
rities of duties in which the community are interested, and Mr. 
Stuart Wortley holds that the departure from this 3 
contained in the General Power Bill justifies him in ing the 
exceptional course of opposing it on the motion for second reading. 
The decision of the House in regard to the General] Power 
Distributing Company Bill will establish an important precedent, for 
at least three other measures now awaiting second reading are 
drafted upon similar lines, and are opposed upon the same grounds. 
These are the Lancathire Electric Power Bill, which affects Liv E 
Manchester, Salford, Bolton, Oldham, Blackburn, Preston, Birken- 
head, St. Helens, Burnley, Rochdale, Stockport, Warrington, Bary, 
Wigan, Bootle, Southport, Ashton, Accrington, Macclesfield, Darwen, 
Widnes, Hyde, Eccles, Rawtenstall, Stalybridge, Bacup, Heywood, 
Chorley, Middleton, Haslingden, and Mossley ; the South Lancashire 
and Cheshire Electricity Bill. which seeks powers over an area 
including Liverpool, Bolton, Birkenhead, St. Helens, Warrington, 
. Wigan, Bootle, Southport, Chester, Leigh, Eccles, Widnes, and 
Chorley; and the Leicestershire and Warwi:kshire Supply Bill, 
which affects Leicester, Coventry, Leamington, Loughborough, 
Warwick, and Sutton Coldfield (Birmingham, Derby, and some other 
towns are included in the Parliamentary notice, but they have been 
omitted from the map of the area deposited in the Private Bill 
Office). There is aleo pending before the Board of Trade an 
application for electric powers over another large area in the 
Midlands, but this is by way of provisional order and cannot at 
present be dealt with by Parliament. The towns included in this 
area are Dudley and West Bromwich. 

Representatives of 40 urban district councils of Lancashire and 
Cheshire met in Manchester on Tuesday, and decided to oppose the 
Lancashire Electric Power Bill. The voting was 32 to 15. 


New Car Works.—[It is stated that Messrs. G. F. Milnes 
and Co., Ltd., of Birkenhead, have purchased buildings on the site of 
some old extensive steel works at Hadley, near Wellington, in Shrop- 
shire, for the purpose of manufacturing electric tramcars, omnibuses, 
&c. Messrs. Milnes have also purchased over 20 acres of land adjoin- 
ing for the erection of extensive workshops, capable of an output of 
700 or 800 cars per annum. 


New Premises.—Messrs. W. W. Gillard & Co., elec- 
tricians, have opened premises at 65, Upper Street, Islington, N. 


Paisley.— The Parish Council have accepted the estimate 
of Messre. Jas. Kilpatrick & Son, Paisley, for the electric lighting and 
fittings of their new offices. The above firm have completed the in- 
stallation at the new Museum and Free Library, current being 
switched on on Tuesday last by Mr. Robert Foulds, manager of 
the firm. 


Pocket-Book.—A very neat and handy pocket memo- 
randum book and an illustrated price list of tubes, &c., comes to hand 
from Messrs. John Spencer, Ltd., of Wednesbury. 


Railway Station Lighting in Ireland.—Messrs. Wm. 
Coates & Son, Ltd., of Belfast, have in hand the lighting of the Amiens 
Street Terminus, Dablin, for the Great Northern Railway Company, 


Ireland. The plant will consist of two Babcock & Wilcox water-tube - 


boilers, two Belliss compound high-speed 100-H.P. engines direct 
coupled to two Thomson-Houston multipolar dynamos. The lightiog 
consists of 64 атс lamps and 500 incandetcent lamps, which will 
extend to all the goods yards, main station buildings, engine sheds, 


offices, refreshment rooms, &c., and will entirely supersede the 


gas lighting used at present. Messrs. Coates have also lately 
completed a gas engine installation with 26 arc lamps for the Belfast 
Terminus of the same railway company, and are just completing the 
lighting of the Belfast and Northern Counties Railway Company, 
Belfast Terminus, with 30 arc lamps; also the offices and Station 
Hotel consisting of about 500 incandescent lamps. These three 
installations represent the whole electric lighting work in connection 
with Irish railway stations. 


South African Electrical News.—The current issue of 


works, an additional Peache engine 
Messrs. Davey, Paxman & Co., and the Electric Construction Oom- 
pany will furnish an additional alternator. 


Smoke Nuisance.—At Southwark on 9th inst., Mr. Slade 
gave his decision in the adjourned case of the City of London Elec- 
tric Lighting Company, Great Winchester Street, who were sum- 
moned at the instance of the St. Saviour’s Board of Works, for 
allowing a smoke nuisance at their Bankside premises. There were 
10 summonses, each in respect of a different day in January. Mr. 
Slade said that in deference to the wish of Mr. Passmore, solicitor to 
the company, he had visited the company’s premises and was very 
pleased with what he saw. The buildings were magnificent, and 
everything seemed to be in excellent condition. He would not 
undertake to decide what was the cause of the black smoke arising— 
whether from the carelessness of the stokers or the inferior quality of 
the coal. He could not (says the Times) accept the excuse put 
forward on the company’s behalf, nor could he overlook the fact that 


this was the third time that the company had been summoned. The front of ithe switch can 


| 5.000 volts without any risk of arcing, one free from 


last time they appeared they were fined £5 on each summons, but he 
should now order them to pay a penalty of £10 and 2s. costs on each 
summons—total £101. 


Theatre Lighting.— We understand that the whole of 
the electric lighting arrangements for the Bedford Music Hall, 
Camden Town, wbich has just been rebuilt, have been entrusted to 
Messrs. Vaughan & Brown, together with the manufacture of all the 
necessary stage appliances, switchboards, and the ornamental fittings 
throughout the house. The same firm will also be responsible for 
the gas lighting, hot water heating, wrought-iron work, &c. In the 
dome of the theatre there is а mall motor controlled by a change- 
over switch placed on the stage, and so arranged that the motor can 
be used for either actuating the sliding roof, or raising the fire-proof 
curtain. The stage switchbcard, which is of marble, has been con- 
structed with a view to rendering the connections at the back 
extremely easy of access, each slab being hinged so that it can be 
dropped forward and replaced in a few moments. Outside the house 
is lighted by means of the firm's patent Vanbe arc lamps, run in 
series and fitted with automatic cut-out and resistanc:s attached to 
the lamps. Messrs. Vaughan & Bio vn, who make a special feature 
of theatre electrical work, have just completed installations at the 
following theatres:—Hammersmith Theatre of Varieties; Dalston 
Theatre; Theatre Royal, Preston; Theatre Royal, Shrewsbury; 
Coronet Theatre, Notting Hill; Empire,“ Bradford; Empress 
Theatre, Brixton, and the Parthenon, Greenwich. 


Verity and Steele's New Patent High Tension Switch 
and Fuse.—The high tension switch which we illustrate in fig. 1 
has been designed with a view to meeting the requirements of 
cen station practice. It is claimed that the switch is 


one which would break large currents at voltages of the order of 
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r to the 
operator, taking up a small amount of space on the switchboard, 
and with its parte readily accessible for inspection and adjustment. 
The principle of the switch may be gathered from the illustrations. 
No current-carrying parts whatever are exposed, the contact blades 


Fig. 2.—Back VIEW, SEOWING INCOMBUSTIBLE SHUTTER. 


being effectively shielded by an insulating guard. Any part of the 
be handled 


with impunity whether the 
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switch is on or off. The actual contacts and connections are situated 
behind the marble slab which forms the base of the switch. When 
in the "on" position the switch is locked—the same principle 
being employed as in Messrs. Veritys N.8.C. type and the circuit 
can only be broken by means of the handle lever. Simultaneously 
with the departure of the blades from the contact clips, an incom- 
bustible shutter is interposed between the latter and the slots in 
the marble. Any attempt at arcing is in this manner entirely 
prevented. The switch is both quick-make and quick-break, and 
the handle gives it a positive pull off. A curved arm working 
through a slot in the marble, imparts an upward motion to the 
shutter, which consequently rises and prevents all arcing. This 
shutter is made of incombustible material and runs freely on a 
central guide at the back of the switch. The switches are generall 
mounted on a cast-iron frame, which can be screwed on to a wa 
or to an existing switchboard. The switches are made for single 
and double-pole, and also as change-over switches. The double- 
pole may be either parallel or tandem.“ . D 
Figs. 3 and 4 show Verity & Steele's patent high tension fuse. 
There are not many fusible cut-outs which can be relied upon to 
break circuits of 2,000 to 5,000 volts with certainty and safety, and 
for these new fuses it is claimed that they will fulfil all the require- 
ments needed in a safety fuse to break circuits of 5,000 volts without 
any risk of fire or arcing. The principle is as follows:—4A china 
frame, in shape much resembling an anchor with а handle to it, is 
provided with two flat metal hooks. The china frame hangs by these 
hooks on two metal pins projecting through the switchboard, or, іа 
the case of an isolated fuse, through the marble base which is pro- 
vided. The pins form the terminals of the circuit to be protected. 
The metal hooks and the detachable frame are held firmly in position 
by two nuts provided with substantial ebonite handles. 'The manner 
in which the fuse is inserted is as follows:— One end of a stranded 


| FiG.3.—SET FORYUSE. 


copper fuse)wirefis.;connected by a suitable terminal screw to one of 
the contact hooks; the wire {is passed through a U-shaped tube and 
connected to the other terminal hook. The tube, which is filled with 
special oil, obtains its support from the fuse wire. Should an excess 
of current occur the fuse wire is severed on one side or the other, 


Fia. 4.—Fusz BLOWN. 


and the tube, falling by gravity, or, in the larger sizes by the tension 
of a spring, has the effect of submerging the broken end under the oil. 
The wire is fused in air, and the current at which fusion takes place 
is, of course, definite. It is claimed that ithe great feature of the 
arrangement is that the fused wire is drawn under oil a£ double the 
rate of travel of the tube. Before finally adopting this pattern of 


fuse, the firm subjected it to the most crucial tests, one of which was 
the blowing of а fuse over fifty times on short circuit at а very high 
E.M.F. Another important test which these fases have received is 
the gradual raising of the current until the wire, becoming hotter and 
hotter, finally fuses. The only flash noticeable is a slight flare, com- 
parable to the lighting of а fusee match. Not once was the glass 
even cracked. The tube is prevented from falling by a silk cord 
hanging inside the frame from a china plug atthe top. It is unlikely 
that the fuse should blow in both the exposed parts simultaneously. 
In order to make sure that the wire shall fuse on one definite side, 
it is usual to lap an extra strand on one side. A spare frame with 
fuse ready mounted is usually kept in readiness for emergencies. 
The fuse itself is so designed that when removed from its terminals 
it will stand in a vertical position. The fuse can also be used аза 
switch on occasion. 


ELECTRIC LIGHTING NOTES. 


Bangor.—The Local Government Board has sanctioned 
the City Council's proposed loan of £14,500 for electricity works. 


Barnsley.—A Manchester firm is to advise the Guardians 
re electric lighting for the Workhouse. 


Barrow.—The Electric Light Committee is to at once 
consider the desirability of extending the electric lighting plant in 
order to be equal to next winter's demand. 


Beckenham.—At the last Council meeting a report was 
presented with regard to the electric lighting tendere, which had been 
considered by the Council in committee. The Council were recom- 
mended to entertain the tender of the British Insulated Wire Com- 
pany, and that it be referred to the officers to negotiate details and 
report to a meeting of the Council in committee on Monday last. 
This was agreed to. 


Belfast.—It is stated that on Monday there was an 
explosion of gas in an electric light culvert, tearing up the penes 
for a considerable length and slightly injuring two passers-by. 


Bournemouth.— For the purpose of public electric 
lighting the Bournemouth Council has decided to borrow the sum of 
£4,516, under the electric light loan sanctioned by the Local Govern- 
ment Board in January, 1895. 


Brad ford.—A Local Government Board inquiry was 
held on 9th inst. into the Council's application for а £20,000 loan for 
electric lighting. The deputy town clerk said that the application 
was for permission to borrow £20,000, but the Corporation desired to 
increase it to £21,000. The money was required for the purpose of pro- 
F machinery to meet the constantly increasing demand 
tor electricity. The particular items for which the money was 
required were two 600 indicated H. P. engines, costing about £5,200 ; 
two dynamos, £5,500 ; two new switchboards, £250; four spare arma- 
tures, £2,500 ; two 600-H.P. boilers, £4,100; cast-iron pipes, £1,000; 
increasing the height of the old chimney shaft at Bolton Road Elec- 
tricity Works, £200; and one battery of accumulators, £2,250. 
Evidence was given by Mr. A. H. Gibbings as to the plans of the new 
machinery. 


Bristol.—The Bristol Docks Committee has granted per- 
mission to the Great Western Railway Company to lay an electrical 
cable across the bottom of the lock at Bathurst Basin in place of the 
cable which now crosses the bascule bridge, and which, owing to 
constant disconnection, was inconvenient in its working. 


Barton-on-Trent.—Five tenders were received for the 
supply of three new boilers for the electric light works, and that of 
Messrs. Edwin Danks & Co., Limited, of Oldbury, at a cost of £1,595, 
has been recommended for acceptance. The recommendation has 
been referred back to the committee, on the ground that it was 
reported that Messrs. Danks were not paying the standard rate of 
wages, in accordanca with the conditions laid down by the Council. 


Buxton.—The Council has given out a contract for the 
erection of the electric light station. 


Cardiff.—The Infirmary Committee has been advised that 
the Medical Board has suggested that the new operating theatre 
should be lighted electrically, and that the current may also be used 
for cauterisation purposes, 


Carlisle.— The electrical installation at the Citadel 
Station has been completed, and current was switched on on 9th 
inst. The installation consists of 67 800-C.P. arc = 9 for lighting 
the platforms and approaches, and between 500 and 600 16-C.P. 
incandescent lamps the offices, refreshment rooms, &c. The 
current is generated by five dynamos placed in an arch underneath 
the island platform. The arc ps will be lighted from two of 
them, the third being held in reserve. Thetwo smaller dynamos will 
be utilised for feeding the incandescents, and will be run when the 
larger dynamos are at rest. The installation was laid down under the 
direction of Mr. Fletcher, of the electrical staff of the London and 
North-Western Railway, Mr. Heap being the resident engineer. 


Chichester.—The Council had a discussion last week 7e 
electric lighting. The Highways Committee has expressed the 
opinion that the Oouncil should keep the matter in its own hands. 
The surveyor has been instructed to prepare plans for Scheme “ E,” 
which combines a refuse destructor with the lighting plant for the 
consideration of an expert, 
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Colchester.—The Town Council has resolved on the 
Electric Light Committee’s recommendation, that Messrs. Siemens 
Brothers & Oo. be asked to furnish the Committee with a monthly 
statement of the amount expended by them in working the station, 


&c.; also that whenever it is necessary to temporarily discontinue — 


supplying current in order that service wires may be connected with 
mains, the borough surveyor send notice of such temporary discon- 
tinuance to each of the consumers whose supply will be affected. 


Derby.—Sir Henry Bemrose, M.P., is generously provid- 


ing an electric light installation for All Saints’ Church, Darby. The 


work is in the hands of Mr. Edwin Haslam, of Derby. 


Devonport.—A correspondent says that the Devonport 
Corporation are disposed to ie fall consideration to the advice that 
they should buy electricity in bulk from the Plymouth Corporation. 
The Electricity Committee have been again reviewing the question of 
a site for an electrical station, with the result that they have come 
cally to the same conclusion as was reached at the close of the 
municipal year, namely, that there are only two practicable 
situations in the town in which it can beplaced. Neither of these is 
as good as the site of the Plymouth station on the shores of the 
Oattewater. Inquiries are to be made as to the cost of the two pieces 
of land, and Prof. Kennedy is then to advise generally on the question 
of the erection of a station or the propriety of purchasing current in 
bulk from Plymouth, instead of putting up separate works. 


Dewsbury.—Plans for extensions at the electric lighting 
works have been approved by the Town Council. 


Douglas (1.0.M.).—The borough surveyor is to report 
on various sites for an electric light installation. 


Downham Market.—The District Council bas appointed 
Stacie to consider the desirability of lighting the town by 
6 . 


Dublin.—Members of the Council have received circulars 
from an electrical syndicate offering to take over the electricity 
undertaking. The syndicate, we learn, proposed spending large sums 
upon extensions. One Councillor described the letter as a piece of 
impertinence," but it will come before the next Council meeting for 
discussion. | 

Dundee.—At a meeting of the Tramways Committee last 
week, plans and specifications for boilers, engines and dynamos for 
the electric lighting station were submitted by Mr. Tittensor. These 


were generally approved, and it was decided that tenders should be 
advertised for. 


Falham.—The Vestry has under consideration tenders 
for the erection of buildings comprising destructor and boiler house, 
engine house, &c., in connection with the electricity andertaking, also 
transformer chambers. The prices range from £26,805 to £22,755. 


Garston.—At last week’s District Council meeting a 
letter was read from the Board of Trade with reference to the proposal 
of the Council to transfer their electric lighting order to the British 
Insulated Wire Company, Limited, and stating that, having regard to 
а торға 15 anoo devra 88 the powers кала to the Liverpool 

istri om were rev , any pro the 
Council now made сач рт ve t Viam of 
Board of Trade. Referred to the Special Purposes Committee. 


Gillingham.—The Council is asking Mr. Jasper at what 
price he would sell his electric lighting undertaking. 


Glasgow.—It is stated that the Electricity Department 
have decided to make an application to the Secretary for Sootland 
for authority to borrow £500,000 to meet the expenditure necessary 
for the A ing development of electric lighting throughout the city 
which they have now in hand. This will bring their total borrowing 
powers up to £700,000, as they borrowed £100,000 in 1892 and a like 
tum in the following year. 

The Electricity Committee has considered the proposal by the 
Kelvinside Electric Company to sell their business and Parliamentary 
powers to the Corporation. The sum asked, including the cost of 
plant, installation, and interest, was £48,000, but the Committee 
recommended that an offer of £30,000 be made. 


pa tap elapse Police Bosto has adopted the Hunter 

electricity works, passod &c., prepared b 

ut Redden, the e ii iis 8 Беш invited tor 
P 


Gloucester.—At a recent meeting of the Electricity 
Supply Company, Mr. Hammond reported that he had arranged a 
number of details with the various contractors, and that representa- 
tives of Oallenders' Oable and Construction Company, Limited, were 
then in Gloucester taking exact measurements, and making the 
necessary arrangements for laying down the mains. He also rted 
that, after carefally considering the detailed plaus of the India- 
Rubber, Gutta-Percha and Telegraph Works Company, Limited, for 

engines and dynamos, he strongly recommended a ment 
which would shorten the steam рї , and avoid the necessity of 
Carrying them over the dynamos; but as the alteration would involve 
the making of new patterns and other expenses, the company required 
an extra payment of £75 for making the suggested alteration to the 
two sets of engines and dynamos. The committee recommended that 
the suggested modifications be approved, and the additional cost 
sanctioned. Mr. Hammond also submitted a specification for the con- 
densing plant. The Council approved the specification, and decided 
to advertise for tenders. 


be very special attention of the . 


Greece.—La Société Electrique de la Mediterranée 
(Thomson-Houston) is establishing a water-power driven central 
station near Patras for the electric lighting of Patras, Aegion, and 
Kalavryta. 

Hampstead.—The General Purposes Committee of the 
Hampstead Vestry has reported against the Central Electric Bupply 
Company, Limited (Powers and Works in Marylebone) Bill, and has 
communicated with other local authorities in order to organise a joint 
opposition to the measure. The Lighting Committee has also 
reported that the amount of the electric consumers' accounts for the 
quarter ended at Obristmas last was £8,312 12e. 8d., as com 
with £5,892 7s. 11d. for the corresponding quarter of last year, g 
an increase of 41 per cent. 


Hebden Bridge.—It is proposed to light the Salem 
Wesleyan Chapel by electricity. 


Holborn.—Various tenders for the electric lighting of 
the Guardians’ board room have been referred to committee. 


^ Ingleton.—A public meeting has been held at Ingleton 
(West Riding) for the purpose of considering the advisability of 
forming an electric light company. А Manchester engineer has esti- 
mated the probable cost, and states he could supply 50 street lamps 
and 1,000 private lights with a capital of £2,000, and enable a divi- 
dend of 6 per cent. to be paid. It has been decided to form a com- 
pany with a capital of £2,5CO in £1 shares. A working committee 
will canvass the town to ascertain what shares would be taken up. 


Keighley.—A committee recommends the Council to 
oppose all the large electric power schemes. 


Kensington.— The Vestry have decided to abandon their 
application for powers to supply electricity in the parish, and to sup- 
port by petition the Kensington and Notting Hill Bill, which confers 
powers upon the Notting Hill Electric Lighting Company, Limited, 
and the Kensington and Knightebridge Electric Lighting Company, 
Limited, to construct the works for lighting the streets of Kensington. 


Kingswoed.—The streets of Kingswood, near Bristol, 
are no longer illuminated by incandescent electric lamps, for the 
works have been taken possession of and duly ocked by mort- 
gagees. We have on many occasions mentioned that the ations 
for the purchase of the undertaking by the District Council had not 
come to anything definite. The ete claims that the Oouncil 
has failed to fulfil its agreement to purchase, and only a few days ago 
the Council informed the company that it would neither 
the works nor adhere to its agreement for the public ligh after 
June 24th. It seems that the company wanted £3,000 for the under- 
teking, and the Council refused to рау more than 21,250, as they were 
advised it was not worth more. The syndicate say that the delay 
in purchase has been caused through no fault of theirs, but in conse- 
quence of repeated requests by the Local Board for time to enable 
them to borrow the money in order to settle the purchase, which was 
at the price offered by the Board themselves, and was at about one- 
third of the original cost of the installation. A writ has been issued 
against the Local Board for damage for breach of contract, and any 
responsibility for inconvenience, accident, damage, or loss to any 
inhabitant in consequence of the non-supply of light must rest upon 
the local authorities." 


Leeds.—The Lightin 
purcbase of an additional bo 
£3,000. 

Leith.—Asked as to when the electric light would be 
available, Bailie Manclark said a few days ago that there had been a 
slight hitch on putting on the light. He thought that the contractors 
vu responsible until the light was turned on in a thorough working 
order. 


Leyton.—The engineer reported last week that the 
capacity of the station when finished would be 16,000 lights. The 
number connected and applied for was 14,392, making it possible for 
1,308 more lights to be connected before furt 


Committee recommends the 
at a cost of between £2,000 and 


her extensions are 
carried out. There were 6,580 lamps connected during the past year. 
The Committee have directed the ue pg to prepare and submit a 
scheme for the further extension of the buildings, machinery, and 


t. 


Lincoln.—A report of Mr. Vesey Brown having been 
considered, the Council has decided to empower the Electricity Works 
Committee to obtain tenders for engines, dynamos, motors, boilers, 
and fuel esonomiser for the proposed additions and extensions, and 
that the electric cables be laid in the streets along the several routes 
referred to in Mr. Brown’s report. 

Liverpool.—The Local Government Board has sanc- 
tioned the borrowing by the Corporation of £44,000 for electric 
lighting аа The Liverpool Chamber of Commerce has 

ed vhe ctric Committee to appoint a representative to act 
on a special committee to be formed to consider the question of a 
proposed electrical lightning express railway between Liverpool and 


London.—The St. Olave’s Board of Works will offer no 
objection to the proposed amended form of consent to an extra high 
pressure being given by the London Electric Supply Corporation. 

Mansfield.—The Council will oppose the Bill of the 
General Power Distributing Company. 

Morecambe.—The charges for lighting current are to be 
reduced from April 1st. 
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Margam (Glam.).—The Urban District Council decided 
on Monday to adopt a scheme of electric lighting for a portion of 
their district at an estimate cost of £6,500, to be raised by loan, 
repayable in 25 yeara. 


Newport.—At a recent meeting of the Electricity Com- 
mittes, the office manager submitted his report for the quarter ended 
December 31st, 1898, of which the following is a summary :— 


— | 


d mg | 
number of Units to be Е ota | 
Моа, lights con- paid for UN costs ino* 1 
Period бой: | nected iin- during the E aud including (includin 
: nerQ cluding arcs) quarter jatrilnnti sinking ' Б 
sumers il : be distribution i; meter 
to date. € 10i" alent (including iun fund and rents) 
Е o8 C. P. arcs). pe | interest), | . 
lamps. 
Quarter Inc. 99,604 | £ в. " £ s.d. 
ended ; Are 35,624 | 
Dec., | 
198, 264 21.488 119,228 1:88d. 936 4 10 2,164]10 6 
eee E | с. 
Corres- | Inc. 59,194 
ponding ‚| Are 84,654 | 
period 
98,748 | 1°994. 


last year, ДЕ6 16,545 | Ti8 16 $008 2 5 


The office manager's canvass during the month showed that the 
orders for new connections were equivalent to 1,045 8-C.P. lamps, 
bringing the total number of lights connected and on order up to the 
equivalent of 23,743 8-O.P. lamps. This includes 800 8-C.P. lamps 
for the new “ Empire.” It having been reported that the Lighting 
and Traffic Committee's attention had been called to the fact that the 
arc light at the corner of Harrhy Street had been out for several 
nighta in succession, it was stated that the converter had failed, and 
that the whole of the spare converters were in use at the time. It was 
resolved that а larger number of spare converters be kept ready for use. 
Applications by different insurance companies asking to be allowed 
to submit terms for insurance against a breakdown of machinery, 
and against loss of profits by reason of the works being stopped 
owing to a fire, were received. It was resolved that the Committee 
do not consider insurance against such risks neceseary. With refer- 
ence to Mr. Taylor's claim for compensation in respect of damage to 
his business by the working of the machinery at the electric Jight 
works, correspondence having ensued it was resolved that the town 
clerk reply to Mr. Taylor's solicitors denying that there was any error 
in the statement that Mr. Taylor had agreed to the terms referred t» 
at a certain interview, and pointing out that unless the original pro- 
рова1 which was made without prejadice be sccepted, Mr. Taylor 
must take his own course, and any action which he might think fit 
to bring would be defended, as the new terms suggested are out of 
the question. The borough treasurer submitted an estimate of the 
Committee's income and expenditure for the year ending March 31st, 
1900, which, after making provision for the necessary payments to 
sinking fund and the interest upon capital during that period, 
к з small surplus. No contribution from the rates is therefore 
asxed for. 


Neyland.—The Parish Council is considering an electric 
lighting scheme to prcvide 16 1,000. C.P. arc lam The cost of the 
scheme is put at £1,000, with £80 to £90 Мы ерү ин for upkeep, &c. 


Oswestry.—The proposal to purchase the undertaking of 
the Oswestry Electric Lighting Oompany was recently referred to 
the Watch Committee to conduct negotiations and engage expert 
assistance if necessary. The Electric Lighting Company are lighting 
the centre of the town with arc lamps free of cost, during the month 
of February. | | 


Paignton.—The District Council will apply for a pro- 
visional order, and negotiations will then be opened with a company 
for the transfer. | 


Penarth.—The District Council has written declining an 
offer of the Penarth Electrio Light Syndicate of the provisional order 
obtained by them. It was decided to co-operate with the Urban Dis- 
trict Council Associations in petitioning against the National Tele- 
phone Company’s Bills. 


Plumstead.—Last week the Vestry adopted a report of 
the Electric Supply Committee, who having visited several electric 
lighting stations, recommended that the Brighton installation be 
taken as the type for adoption in Plumstead, and that it be worked 
independently of adust destructor. Ifa destructor should be erected 
by the Vestry, any effective supply of steam, the Committee sug- 
gested, should be debited to the Electric Supply Committee at an 
agreed price. These recommendations „оша involve а greater 
initial outlay than & plant of the Leyton type, and the Committee 
therefore recommended that the amount of 430,000, already sanc- 
tioned by the Vestry and specified in the application for a provisional 
order, be increased to .£50,000. They also recommended that the 
Marsh site ba adopted for the central station. 


Plymouth.—The borough electrician has reported that 
the cost of fitting up the markets with electric light would be £300, 
the annual cost of current being £90. The Council bas resolved to 
prcceed with the work, and the electrical engineer is also to estimate 
the cost of lighting the Council chamber. 


Prestwich.—It is on the cards that Manchester may 
supply current for electric light and traction to Prestwich. A 
deputation from the District Council will shortly wait upon Alder- 
man Higginbottom of the Manchester Electricity Committee. 


Redditch.—The Electric Light Committee proposes 
charging 54d. per unit to householders and shopkeepers, 5d. to 
churches, chapels and hotels, and motive power 3d. per unit. 


Rotherhithe.—A member of the Vestry last, week gave 
notice that he would move to consider whether to apply for a pro- 
visional order. Another member will move that an expert be con- 
sulted to guide the Vestry in the matter, also that dust destruction 
be considered in connection with the scheme. 


Rothesay.—The Town Council has agreed to adopt an 
5 fighting scheme for the front of the town at an estimated 
сов 800. | 


Sheffield. —А proposal to provide an independent engine 
for the electric lighting at the Lumley Street destructor has been 
referred back to committee by the City Council. 


Shrewsbury.—At the meeting of the Shrewsbury Town 
Council on Monday it was reported that some difficulties had arisen 
in regard to the completion of the purchase of the electric lighting 
works from the existing company, and tbat the final settlement 
would demand some time. 

The Shrewsbury Town Council on Monday decided to petition 
Parliament against the Bill of the Electric Power Distributing 
Company. 

South Shields.—The Electric Committee's report showed 
that for the three months ending December 31st, 1898, the increase in 
sales was £1,035 14s. 8d., and that during January the sales had still 
further gone up. 


Southampton.—The Board of Trade has asked for the 
Council's observations on Major Cardew's report upon the recent 
electric shock fatality. 

The County Council has resolved to lay a main to the new isolation 
hospital for lighting. The cost of wiring and fitting the hospital for 
392 lights would be £650, and tenders are to be invited for this in 
accordance with the architect's plans. 


Stirling.—Last week the Police Commissioners resolved 
to ask sanction for a loan of £30,000 for electric lighting. The 
anticipated immediate expenditure is only about £24,500. Prof. 
Kennedy has reported upon the tenders submitted, and recommended 
several for adoption. These the Commissioners resolved last week to 
accept. Various memorials are being sent to the Secretary for Scot- 
land to the effect that the water-power scheme considered some time 
ago should not have been abandoned, but should have been adopted 
instead of the present p The Commissioners are also 
memorialising to the effect that they consider that the steam-power 
scheme adopted will best meet the needs of the town. 


Swansea.—The Corporation has approve lang and esti- 
mates for electric lighting, and an amended application is to be made 
to the Local Government Board for sanction to raise a loan of 


£54,648 for the purpose. 


been inquiring into the matter of h the 1 work- 
house buildings and lighting by electricity. It has oo infor- 
mation from other towns w si buildings have been lighted. 
It was stated that at the Mill Road Infirmary, Liverpool, there were 
two high pressure boilers, three d 08, one booster, 60 accu- 


1,340, and the total cost of the plant was estimated to be between 
£6,600 and £7,000. At £7,000 the cost would be £5 4s. per light. 
The wires were all laid in steel insulated tubes. It was ascertained 
that the present cost of lighting the infirmary with gas was £920 per 
annum, and that the decoration cost about £350 per annum. It was 
estimated that the decoration would with electric light last four 
years without renewal, and that a saving of 70 per cent. in respect of 
decoration would be made. The architect is going into the question 
of cost for the Warrington Infirmary, &c. : 

Mr. A. Н. Preece recently attended before the Electrio Lighting 
Committee and gave a full and elaborate explanation of the matters 
mentioned in his report of December, 1898. 


Whitby.—A Committee recommends the Council to take 
ia hand the electric lighting of the district. Mr. W. H. Preece has 
been interviewed, and he is to be retained to prepare a report. 


Whitefield.—The District Council has received a circular 
from the Lancashire Electric Power Company setting forth their 
scheme. The Council bas decided to issue a circular asking how 
ш residents and mill owners are desirious of having the electric 
ight. : š 
Wirral.— The Lancashire and South Lancashire Electric 
Supply Companies have given notice of intention to apply for Par- 
liamentary powers to supply Birkenhead and district with elec- 
tricity. 

Worthing.—At a Council meeting on Tuesday, Councillor 
Ovenden, in moving the adoption of the report (see last week's 
ELECTRICAL Review), said it did not follow that they would expend the 
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whole of the money they wished to borrow, and for the moment they 
were not committed to any definite scheme. They had a site in the 
centre of the town (the disused waterworks), which all the experts 
who had seen it to be an admirable one for the purpose of 
a generating station. Alderman Piper proposed that the whole ques- 
tion be referred to a joint committee of the Electric Lighting Com- 
mittee and the special committee on the lighting of the town to 
consider and report to the Council in committee. Ultimately it was 
resolved that it would save time if they had a special Council meeting 
in committee to consider both the Electric Lighting Committee's 
report and the report of the Gas Lighting Sub-committee. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Tramways Committee recently recom- 
mended that tenders be invited for eight double-decker electric cars 


Birmingham.—The Public Works Committee have 
issued a report upon the tramways question, which will be considered 
by the City Council on March 7th. The document, which includes 
numerous tables, embodies a report cf a sub-committee appointed to 
obtain information as to the working of tramways in other towns. 
This sub-committee addressed a series of questions to 30 of the prin- 


Hull, Newcastle-on-Tyhe and Salford, the Corporations 
own the lines, but 166 them to companies to work. A table con- 
cerning the municipally-worked tramways shows that at Bradford 
electric trolley traction is employed, and there has been a capital 
expenditure of £117,237. At Glasgow, worked by horses except a 
length of electric trolley, the capital expenditure bas been 
£1,010,765 ; and there was a net profit last year of £44,434. Leeds 
horse trams, being converted inte electric trolley, have a capital ex- 
pended of £979,369, and show a net profit of £144. £5,564 was 
realised in the previous year, but last year there wero increased 
sinking fund charges on lines not brought into full w . Liver- 
pool horse trams, with experimental length of electric trolley, have а 
capital diture of £889,711, and there was a profit last year of 
£9,553. lines have been worked by the Corporation since 
September 1st, 1897, when they bought theremainder of the company's 
lease, plant, &c., for £567,375. At Nottingham the conv of 
horse tramways into electric trolley is in contemplation. There are 
no particalars as to profit. At Sheffield horse tramways are 
converted into electric trolley. The capital diture 

has been £150,377, and last years net profit was £15,183. 
In regard to motive ок the sub-committee report that they 
inquired from the principal towns visited by the deputation from the 
Committee in 1897 as to change or development which has taken 
place. They are informed, however, that, while there have been 
some modificatioris and improvements of a minor character, there has 
been no material alteration of system. It is evident that, as far as 
Birmingham is concerned, the question of traction does not imme- 
diately arise, and before it becomes for the Council to come 
to a decision on the subject, it is ble that new inventions and 
improvements will be available. It is true that many of the Cor- 
porations which have recently obtained powers for the working of 
their tramways, anxious to dispense with animal or steam power, 
have „or are about to construct, tramways on the over- 
head electric trolley system. On the other hand, in New York the 
construction of underground electric conduit is being considerably 
The Public Works Committee has decided to recommend 
municipalisation. A financial paper reminds its readers that 
the undertaking of the old Birmingham Tramways Company was 
pu deris 3 years ago 7 p. шош and London syndi- 
on basis of а payment o ordinary share, which 

had fallen at one time to about £3. А DN company a 


: 


on one of the eight 
on the remainder. 


Bolton.—The Corporation have ош laced with 
Мото. Dick, Kerr & Oo., Ltd., the complete order for motor cars 
and equipments for their new lines. This order, which is stated to be 
the so far placed in any municipality in Great Britain, covers 
70 motor cars with trucks and electrical air-brake equipments. The 
car bodies are to be built at the works of the Electric Railway and 
Tramway Carriage Works, Limited, at Preston. They will be of what 


is known as the improved Preston top-seat type, designed to seat 51 
passengers. They will bə provided with drop-sashes for the windows, 
and a number of otber detail departures from existing practice with 
this type of car, which it is claimed will vastly improve the appear- 
ance of the car itself and the comfort of the passengers. The elec- 
trical equipment of each car will consist cf two 33 В motors of Dick, 
Kerr & Oo.’s standard , with two solenoidal blow-out controllers 
and the necessary subsidiary appliances. The trucks will be of the 
Brill 21 E type, pedes with powerful ratchet hand brake. Each 
of the 70 cars will also bs equipped with geared axle-driven air com- 
pressors and equipments of the Standard type, the same as supplied 
by Мезете. Dick, Kerr & Оо. to the Corporation of Liverpool and the 
North Staffordshire Tramways. 


Bristol.—At the meeting of the Tramways and Carriage 
Company on Tuesday the chairman said that their working expenses 
had decreased from 75:33 to 7131. The chairman then alluded to 
the conversion of the horse lines into electrical lines now going on, 
and said the directors intended to open the line which ran from the 
centre of the city past the railway station and on towards Wells 
Road without waiting for the completion of their new power house 
at Counterslip. The line would be worked from the present power 
house at St. George and there would be also opened and worked from 
their power house, а short connecting line from the present electrical 
tramway in Old Market to the tramway to the railway station. It was 
hoped that these lines might be at work in July. As to the other parts of 
their scheme, they were being pressed forward, and so was the new 
power house, but it could hardly be hoped that the whole would be 
ready and the machinery installed by the end of the year. The 
108 believed that at the end of the year the completion would 

near. 


Cheltenham - Cleeve Hill. — The Prestbury Parish 
Council will oppose this electric tramway scheme. 


Colne.—The sub-committee has consulted with Mr. 
Pritchard, electrical engineer, of Birmingham, who had furnished а 
report on his inspection of the district proposed to be served by the 
light railway, and also with his views thereon. The sub-committee 
has since asked that further powers might be granted in considering 
such report and the subjcct generally, to obtain such farther expert 
advice as they may deem advisable in completing their scheme to 
submit for the Council's approval. The Council has empowered the 
sub-committes to act ia the best manner possible. 


Devonport.—We are ioformed that the negotiations for 
the joint purchase of so much of the Provipcial Tramways Company's 
several undertakings as lies in Plymouth, Devonport, and Hast Stone- 
house, have come to an end. This is less the fault of Plymouth and 
Devonport than of East Stonehouse, which is sandwiched between 
the two boroughs, and wanted terms and conditions far too exorbitant 
from the two other towns. 


Edinburgh.—The Edinburgh and District Tramway 
Company have notifled the Council that they will not at present take 
any action in regard to the proposed light electric railway between 
Edinburgh and Musselburgh. 


Finland.—Mesers. Kummer & Co, of Draden, Have 
secured а contract to convert the horse tramways in the town of Hel- 
singfors, Finland, into electric lines. The order com 30 motor 


‘tramcars, and the equipment of the generating station with three 


boilers, three 230-H.P. vertical compound engines, and three 180- 
kilowatt continuous current dynamos, &c. 


Gateshead.—In their report of last year, the direotors of 
the Gateshead and District Tramways Oompany state that the nego- 
tiations with the local authorities in connection with the agreement 
between this company and the British Electric Traction Company, 
Limited, to which reference was made in the last report, have pro- 
gressed so satisfactorily that a Bill has been deposited in Parliament 
embodying the arrangement come to. 


Glasgow.—It is stated that as a precautionary measure 
the Chief Constable is to be authorised to provide the policemen 
on the 5 and other electric tramway routes with India- 
rubber gloves for use when occasion arises. It is also proposed 
that the constables on these routes be provided with keys for the 
switch boxes, so that they may be able to turn off the electric 
current when necessary. It is suggested by the Glasgow Evening 
News that by and he members of the force will be expected to 
take Lord Kelvin's e course at Gilmorehill. 


Grimsby.—The Corporation decided to oppose the Great 
Grimsby Street Tramways Extensions Bill. The company has pro- 
mised not to use electric power in Grimsby without the consent of 
the Oorporation. 


Ipswich.—The Ccuncil have decided to withhold assent 
to the Ipswich Electric Tramway Order, 1899, for tramwave exten- 
sion and transfer to the Drake & Gorham Electric Power, &c., Com- 
pany, with the view of acquiring the undertaking themselves next 
year. It has been referred to the Parliamentary Bill Committee to 
negotiate for the purchase of the tramway undertaking by agree- 
ment, and to report thereon to the Council in due course. Prof. 
Kennedy is preparing plans for an electric lighting initallatiop, 
and this is put forward as an additional argument in favour cf 
municipal control of electric tramways, the two schemes to work 
band in hand. 


Leeds.— On the Headingley portion of the tramway route 
the electrical standards have been placed in position nearly as far as 
the Oak. On the Chapeltown section they have reached the bottom 
of Mitchell Hill. From Buckingham Road to the Oak, at Headingley, 
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the line is to be doubled. Twelve of the new electric cars are now 
in course of equipment by the British Thomson-Houston Company. 
16 is anticipated that they will be ready for running by Easter. 
The total number of electric cars on order is 50. Оп the Headingley- 
Ohapeltown section each “electric” will carry 51 passengers, as 
against 34 by the large cars, and 18 by the emall ones at present. 
Trailer cars will be employed as required. 


Liverp ol Overhead Railway Accident.—Lieut.-Col. 
Yorke, reporting on the accident that took place on December 20th 
at Dingle Station on the Liverpool Overhead Electric Railway, 
whereby a train collided with buffer stops at the end of the station, 
says the driver seems to have been incapacitated shortly before enter- 
ing Dingle Station from the due performance of his duties from some 
cause or other, and to this fact the collision must be attributed. The 
absence of an emergency brake valve deprived the guard of the control 
of the Westinghouse brake. The collision might have been averted 
had the guard been able to apply the air brake. 


London County Council and Electric Traction.—: 
Last week Mr. J. W. Benn informed the Council of the working of 
the Council's tramways since they were taken over on January let. 
He added that with regard to electrical traction, they were advised 
that under one of the company's Acts they had power to at once pro- 
ceed to institute electrical traction on the south side of the river 
without obtaining farther Parliamentary power. 


Lowestoft.—A local paper says that the electric tramway 
колода в to be proceeded with, property owners having been served 
With notice. 


Newcastle.—A local paper says that the new Tramways 
Committee have changed their minds somewhat over the tram ques- 
tion. It will be remembered that they recommended the trolley system 
throughout. They are now stated to recommend the use of the surface 
contact system for Granger Street. At Wednesday's Council meeting, 
Councillor Сай, the chairman of the New Tramways Committee, was 
to move: — The confirmation of the report of that Committee 
recommending the adoption of the overhead trolley system of electric 
traction on all tramways, with a proviso that, while the Council pt 
the overhead system of electric traction for their tramways generally, 
the overhead system be not constructed in the streets in the centre of 
the city until the Oouncil have considered and decided whether in 
those streets some system of electric traction other than overhead 
traction is practicable to be worked in conjunction with the overhead 
ее in the other streets upon the tramway routes; and that the 

ew Tramways Committee be requested to consider the question and 
obtain the opinion of the city engineer and of an expert upon the 
subject, and report thereon to the Council as early as possible." 


Newcastle-under-Lyme.—Plans submitted by the British 
Electric Traction Company, Limited, for a 5 from 
the top of George Street, through the main thoroug of the town, 
to the top of London Road, have been approved, with the exception 
оаа Brunswick Btreet there should be only a single line and span 
wires. 4 


Portsmouth.—The Town Council on Tuesday dealt with 
the report of the Tramway Committee, tome of whose members had 
visited Wille den, Dover, Rouen and Paris, to inspect the methods 
of tram traction in vogue there. The objections to the several 
pystems—steam, compressed air, gas, cable, conduit (electrical), and 
surface confact were explained by the ex-Mayor, Mr. H. Kimber, 
chairman of the committee, who then stated that the committee were 
perfectly unanimous in favour of the overhead trolley wire system. 

members were much impressed by the simplicity of this syatem, 
and also by the control the conductors had over the cars. A speed of 
eight or nine miles an hour could be easily attained, and the car be 
brought to a stand within itsown length. From inquiries he thought 
that they could construct their lines in Portemouth for the new system 
сор After а brief discussion the report was carried unani- 
mously. 


Russia.—A conte mporary tays that the Ministry of the 
Interior is at present oon чы the question of building а network 
of electric in Riga, Russia. The Town Corporation has 
already taken this matter in hand, and the Ministry has expressed its 
willingness to support the town by allowing a loan for the above 
purpose on profitable conditiors. The cost of building the electric 
railroads in Riga bas been estimated at £160,000. 


South Staffordshire.—Last week the Wednesbury Town 
Oouricil resolved to oppose the Bill of the South Staffordshire Tram- 
ways Company. The Darlaston Urban District Council and the 
Coveley Urban District Council have each passed resolutions to oppose 
the South Staffordshire Tramways Bil and the application of the 
British Electric Traction Company for further power to extend the 
tramways. 


Southport.—An extraordinary general meeting of the 
Soutbport Tramways Oompany, Limited, was held at 
House, Norfolk Screet, Strand, London, on the 13th inst., Mr. E. 
Garcke presiding. The chairman moved the following resolution :— 
“ That the Bill now being promoted in Parliament, intituled a Bill to 
empower the Southport Tramways Company, Limited, to work the 
tramways by mechanical power and for other purposes, be and the 
same is hereby approved, subject to such additions, alterations, and 
variations as Parliament may think fit to make therein." The chair- 
man said that the object of the resolution was to authorise the intro- 
duction of a Bill into Parliament enabling the Southport Tramways 
Company to work their tramways by electricity. A much better 
service could be given if electric traction were adopted. It was the 


desire of the directors to improve the service in every way possible. 
With that view they were promoting this Bill in order to obtain the 
necessary power to adopt electric traction. The Southport Tramways 
Company was now supported by the British Electric Traction Oom- 
y, who were likewise interested in the Birkdale and Southport 
ways Company. They were in & position, therefore, to bring 
about the working of the two systems upon uniform methods. It 
would be a very great pity not to carry this into effect at the earliest 
possible date.. The resolution was adopted. 


Torqaay.—The establishment of the refuge destructor at 
Torquay bas been attended with great success. A report presented 
to the Town Council on Wednesday by the borongh engineer 
(Mr. H. A. Garrett) shows that the cost of collecting and burning 
refuse in Decsmber was only 34 64d. a load, as compared with 
4s. 2d. par load paid for collecting and carting it to а tip in Decem- 
ber, 1897. After allowing £28 7s. per month for interest and sinking 
fund on the outlay, there was a net gain of £7 195. 2d. on the work of 
the destrnctor, while sufficient steam is generated to light the works 
and three adjacent public rozds by electricity. A battery of 
accumulators is to be put in at а cost of £400 to carry cut this 
recommendation, | M" 


Tunstall.— The Council has affixed its seal to an agree- 
ment with the Potteries Electric Traction Company, by which the 
company uadertakes to complete the whole of the tramways in the 
town before April 3rd, under penalty. | 


Underground Electric Railways.—The chairman of 
the Great Northern Railway Company, referring to the question of 
suburban traffic, told the shareholders that it was p to deal 
witb it by means of light trains worked by electricity on under- 
ground lines, and the remedy, he thought, was an ideal one. The 

osed road would run from Wood Green, through Finsbury Park, 
Ho way, King's 'Oross, Holborn, and thence to the new station 
which the County Council desired to make. The Bill was being pro- 
moted by having great interest in the Great Northern Rail- 
way. For four-fifths of the distance it could be constructed on Great 
Northern property, and ite interests would be identical with those of 
the Great Northern ie er dd who would have a majority on the 
board. The company would be separate 


Walsall.—The General Purposes Committee оп Monday 
recommended the Council to endeavour to acquire by agreement with 
the South Staffordshire Tramways Company, on reasonable terms, 
the tramways within the borough, with the exception of the cars and 
power house, and to grant a lease of the lines to an approved com- 

у at а certain rental sufficient to secure tbe Corporation against 
oss in respect of interest and sinking fund, and the outlay for the 
maintenance of the lines, po ‚ trolley wires, and cables. The Oor- 
poration, it is suggested, should have the right to furnish the current 
for running the cars at a price to be arranged. 16 is further sug- 
gested that a sub-committee be appointed to conduct the 
negotiations. The Council adopted the Committee's recommendations. 


Wolverhampton.—The directois of the Wolverhampton 
Tramway Oompany in their annual report announce that a provi- 
sional agreement bas been entered into with the British Electric 
Traction Company for the sale to that company of such portions of 
the tramway undertaking as are outside the Corporation area, subject 
to the company being able to obtain Parliamentary powers for the 
alteration of the gauge of the tramway, and to use electrical power 
in lieu of horse traction. А Bill for this purpose has been deposited. 


TELEGRAPH AND TELEPHONE NOTES. 


The African Trans-Continental Telegraph. — The 
Times Oairo correspondent says that Mr. Cecil Rhodes has had an 
interview with Lord Oromer in connection with the Egyptian rates 
to be charged on the trans-Continental telegraph line. It is stated 
that while in Egypt he will make arrangements for the transmission 


southward of the iron poles to be used in the construction of the 
telegraph line. | 


American Pacific Cable.—We under tand that the 
United States gunboat Ranger is now being fitted out in San Francisco 
to survey route from Hawaii to Japan for the American Pacific cable. 


Pacific Cable,—In the House of Commons on Tuesday, 
Mr. Hogan asked the Secretary of State for the Colonies whether 
any decision had yet been arrived at by the Imperial Government, in 
co-operation with the Governments of Canada, Australia, and New 
Zealand, in reference to the construction of a Pacific cable, having 
regard to recent important international developments in that ocean. 
Mr. Chamberlain replied that no decision has yet been arrived at. 


The Telegraph Wire Export Trade.— If the figures 
given in the Board of Trade returns for January last may be relied 
upon, the past month has been one of the most active as regards the 
exportation of telegraph material and apparatus connected therewith, 
from this country, that bas ever been recorded. The value of the 
shipments during January is given as no less than £311,466, which 
compares with only £41,250 in the preceding month and £37,929 in 
January, 1898. Last month's total is nearly equal to а third of the 
aggregate shipments last year. 
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Telegraphic Communication with Wei-hai-wel.— 
Replying to a question in the House of Commons on Monday, Mr. 
Goschen said that the important subject of telegraphic communi- 
cation with Wei-hai-wei has not escaped the attention of Her 
Majesty's Government, but he had no authority as yet for making a 
statement on the matter. 


Telegraphic Interruptions and Repairs:— 
Down. 


CABLES. Repaired, 
Amason Company's cable— 
Oable beyond Gurupa... June 11th, 1898 ... 
New York-Hayti .. Feb, 10th, 1899 .. ses 
Dakar-Bathutst.. ``... Feb. 9:h,1899 .. РРА 
Paramaribo-Oayenne .. Feb. 10tb, 1899 .. se 
LANDLINES. 
Lines near La Pas, Bolivia. . Feb. Ist, 1899 |... iss 
Communication with in- 
terior of Madagascar .. Feb. 5th, 1899  ... Feb. 8th, 1899. 


The U.S, and Cables to the Philippines.—President 
McKinley has sent to Congress a Message in which he ваув:—“ As а 
consequence of the ratification of the Treaty of Peace with Spain 
the United States will come into possession of the Philippines. The 
necessity of speedy communication vid Hawaii and Guam is impera- 
tive. Such communications should be established in such a way as 
to be wholly under the control of the United States whether in time 
of or war.” After mentioning the fact that at present the only 
cable communication with Manila is through foreign countries, and 
that there exists no means of communicating with Hawaii and Guam 
except by steamer, the Message continues.:— The present conditions 
оша not be allowed to continue а moment longer than is absolutely 
necessary." President McKinley mentions as а remedy for this state 
of things the construction and maintenance of a cable either by the 
Government or by a private United States corporation under such 
safeguards as Co в shall impose. The Message does not contain 
any recommendation of either course. It says:—"'' At least two years 
must elapse after the giving of an order before the entire system can 
be laid. Farther soundings for а route west of Hawaii are required. 
Under circumstances of such paramount necessity measures will be 
taken in the present Congress to provide the means for the establish- 
ment of the proposed system." The Message commends the whole 
mre to the careful consideration of Congress, and to such prompt 
а as may seem advisable. 


CONTRACTS OPEN AND CLOSED. 


OPEN. ; 


Belfast.—February 23rd. The Electric Committee wants 
tenders for water-tube boiler, two steam dynamos, and switchboard. 
Bee our Official Notices February 81d. 


Bury.— February 21st. The Sewage Committee wants 
tenders for three electric motors for their sewage disposal works. 
Bee our “ Official Notices." . ` dd | 


Bary.—February 22nd. The Sewage Committee wants 
tenders for the wiring of the sewage works for electric lighting and 
power. See our “ Offidial Notices.” | г. 

Canterbury.—March 14th. Tenders аге. wanted for 
boiler house plant, engine house plant, ons of switchboard and 
mains See our Official Notices” this week. 


Christianis, — February 26th. The Seoretar 
ы | 


Dundee.—March 15th. The Gas Commissioners are 
inviting tenders for four Lancashire boilers, two 450-H.P. steam 
engines and dynamos, and one 700-H.P. steam engine and dynamo. 
Particulars from the electrical engineer, Mr. W. H. Tittensor. See 
our “ Official Notices" thia wet k. 


Edinburgh.— February 20th. The Oonncil wants tenders 
for overhead travelling crane and storage batteries. See опг “ Official 


Notices ” February 3rd. 


Edinburgh.—February 27th. The Council want tenders 
steam, exhaust, feed, and drain pipes, feed pumps and tanks. See 
our “ Official Notices February 10th. 


Edinburgh.— March 6th. Tenders are wanted for con- 
tar tus plant with water cooling tower, feed water tanks and filters 
for the e ty works. The Corporation also wants tenders for 
electric lighting installation at Tolloross tramway power station. 
Bee our Official Notices for particulars of both contracte. | 


France.— Feb 28th. "Tenders are being invited by 
the French post sad сов authorities in Paris for the supply of 
10,000 metres of iron pipes, 65 mm. diameter, for pneumatic pipe 
lines. Tenders to be sent to Le Sous-Becretariat d'Etat des Postes 
et а Telegraphes, 103, Rue de Grenelle, Paris, whence particulars 
may be o | | | 


Glasgow.—February 18th. The Kelvinside Electricity 
Committee, Limited, is inviting tenders until to-morrow for boilers 
and fittings, steam dynamos, and storage batteries. Specifications, 
&c., from Mr. J. M. M. Munro, consulting engineer, 136, Rothwell 
Street, Glasgow, on payment of one guinea. 


Gloucester.—The City Council wants tenders for jet con- 
densers, air pumps, cast-iron pipes, &c., for the electricity works. 
Bee our Official Notices" February 3rd. ; 


Greenock.—March 3rd. The Police Board wants tenders 
for the supply and erection of boiler-house plant, engine-house plant, 
and overhead travelling crane for their electric works (low tension). 
Bee our “ Official Notices " this week. 


Huddersfield.— February 27th. The Electricity Com- 
mittee wants tenders for mechanical coking stokers, also for а complete 
switchboard. See our Official Notices this week. 


Islington.—February 23rd. The Vestry invites tenders 
for the supply of electrical and engineers’ stores for one year from 
March 25th. Particulars, &c., are obtainable at the Vestry Hall, 
Upper Street, N. 


Italy.— February 25th. Tenders are being invited by 
the municipal authorities of San Severa (Province of Foggia), for 
the electric lighting of tbe town. Tenders are to be sent to 
Il Municipio di San Severa (Foggia), Italy, from whence particulars 
may be obtained. 


Lewes.—March 24th. The Corporation is prepared to 
reoeive offers from those МЕГЕ! to establish an electricity supply 
undertaking. Soe our “ Official Notices " this week. 


London.—The Asylams Committee of the London 
County Council invite tenders for the supply of electric light 
sundries to the Olaybury and Heath Lunatic Asylums for one year 
from April 166. . calars obtainable at the Committee’s offices, 
6, Waterloo Place, 8.W. | | 


Manchester.— February 20th. The Corporation wants 
tenders for the supply of sample electric tramcars See our 
“ Official Notices " February 10th. 


Oystermouth.— February 27th. The District Council 
wante tenders for the supply of electricity within the area. See our 
“ Official Notices February 3rd. 


Pernambuco.—March 18th. The Government of the 
State of Pernambuco invite tenders for the construction of an electric 
tramway to run between that city and Olinda, situated at about 
three miles distance. Tenders, duly sealed, must be addressed, $o the 


`“ Beoretaria da Industria,” Pernambuco, and should be received there 


not later than March 18th. Farther particulars may ‘be obtained on 


. application at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 6 p.m. | 


RNedditch.— February 27th. The District Council wants 
tenders for the supply of about 100 alternating current meters. See 
оог“ Official Notices this week. | * 

Sheffield. February 27th. Tenders are being invited by 
the Eccjesall Bierlow Union Guardians for an electric light plant for 
their workhouse, The Edge, Sheffield. Particulars from the architect, 
Mr. Webster, 19, St. James Street, Sheffield. 


Shoreditch.— February 28th. Tenders are invited by 
the Vestry for the supply for one Ls of electric cables, wiring and 
stores. 


fittings, and en orms on which to tender, and 
particulars, may be obtained from the Town Hall. 
CLOSED. 


Edinburgh.— The Electric Lighting Committee has 
accepted the estimates of Messrs. Redpath, Brown & Oo., Edinburgh, 
and Arrol’s Bridge Company, amounting to over £10,000, for the iron 
and steel work of the M’Donald Road electric light station. 


Londonderry.—The following list of tenders sent in to 
the Corporation for the supply of arc lamp globes and carbons during 
pe ending December 31st, 1899, is given in the Contract Journal. 

r. R. V. Macrory, city electrical engineer:— 13 mm. carbons— 
Braulik & Co, 217, Upper Thames Street, E.O., 44s. 10d. per 1,000 
fect (accepted) ; F. Henrion & Oo., 75, Mark Lane, 34s. 11d.; English 
Electric Company, Brymbo, 39s. 6d.; Orompton & Co., Chelmsford, 
40s; Cox-Walker & Oo., 40s.; General Electric Compahy, 418.; 
Mavor & Co., 418. 3d.; Brush Oompany, 418. 44@.; Buck & Oo., 
43s. 10d.; Pollard & Co, 44s. 3d.; Jo & Phillips, 47s. ; Siemens 
Bros., 56s. ; Edison & Swan, 55s. 7jd. 16-inch opalescent globe 
Irving, Rogers & Оо, 4s. 8d. each (accepted); Edison & Swan, 5s. d.; 
Cox-Walker & Oo., 6s.; A. and R. Occhran, 7s. 3d; Orompton, 7s. 64; 
De Grelle Hondret, 8s. 6d.; Johnson & Phillips, 9в.; General Elec- 
tric Company, 10s. 


London.— Our contem 


rary, the Contract Journal, 
publishes the following list ten 


ers submitted for pro 


* 
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electric lighting works at tbe Northern Hospital, forthe Metropolitan 
Asylums Board :— 


Exorron 1.— SWITOHBOARDS, BOOSTER AND CONNECTIONS. 


Cox-Walkers, Darlington р: is .. £468 10 0 
General Electric Company, Limited . . 48210 0 
Veritys, Limited. s i xx ae ae .. 684 10 6 

Electrical Manufacturing Company „ 69015 0 


 Fuller-Wenstróm 
Consulting engineer's estimate, 4600. 


SzoTrion 2.— BATTERY. 
А. 
.. £818 12 0 #15 4 


Hart Accumulator Company, Limited 0 
Pritchetts & Gold еж ne «s . Informal. — 

D.P. Battery Company, Limited . 87010 O 5510 0 
Laing, Wharton & Down А as ss .. 880 0 O 1610 0 
Chloride Electric Storage Byndieate, Limited. 410 00 25 0 0 
Tudor Accumulator Company, Limited .. .. 414 00 28 00 
Epstein Acoumulator Company, Limited .. 420 18 0 8710 0 
Т. Scott Anderson i is T 2x .. 4500 0 55 0 0 
Lithanode Electric 8torage Company, Limited 458 90 21 0 0 
Electric Power Storage Company, Limited . 457 00 8910 0 


Consulting engineer's estimate, 4400. 
A. Annual maintenance for five years. 


В®сттон 3.—ELEOTHICAL Mars. 


Callender's Cable and Construction Company, Limited . . £7738 1 6 
British Insulated Wire Company, Limited T © .. 90318 8 
Johnson & Phillips v x se T Wis vs .. 925 0 0 
Western Electric Company .. А oe ae es .. 96412 6 
Laing, Wharton & Down 1,110 10 0 
T. Scott Anderson 0 


Consulting engineer's estimate, £1,100. 
Szorion 4.—Srmam Ехнаовт, FEED AND Deam PIPES. 


R. W. Blackwell & Co. .. by ‚ es a" 

R. Taylor & Sons.. - e ee as oe .. 840 0 

Babcock & Wilcox, Limited .. . vs ES ex s 0 

G. Wailes & Co. .. Em - sh às 23 s .. 945 0 
Consulting engineer's estimate, £400. 


oooo 


SECTION 5.—WIRING AND FITTINGS. 


R. Whipp & Co. .. ee x 2 T ss ө £2,750 0 0 
G. Weston & Со... i © ме s 8 vis 2,875 0 0 
Benham & Bons, Limited 2,902 11 8 
T. Scott Anderson Fa we stu 2,985 0 0 
Wells & Co. Se ee ee ee 8,081 0 0 
G. F. Ratcliff & Co. és © 28 955 vs 2x 8,878 0 0 
Laing, Wharton & Down M z T oe ee 8,727 0 0 
Drake & Gorham .. vr m EM " - . 8,900 0 0 
H. G. Ellis & Со... 4,800 0 0 


Consulting engineer's estimate, £2,850. 
Wo are informed that Messrs. G. Weston & Co.'s estimate has 
been accepted by the Metropolitan Asylume Board. 


FORTHCOMING EVENTS. 


by the Duke of Norfolk. Students’ 


Wednesday, February 22nd.—At 8 p.m. Society of Arte. Electric 
Traction and its Applicaticn to Railway Work,” by 
Philip Dawson. 

Thursday, February 23rd.— At 2 p.m. Institution of Electrical 

| | Engineers. Students’ visit to the Incandescent Electric 
Lamp Company's Works, Brook Green, Hammersmith. 

Agenda :— 


in Liquids,” by Albert Griffiths, M. Sec.; Note on the 
Source of Energy in Diffusive Oonvection,” by Albert 
Griffiths, M. So. 


LEGAL. 


Тнв Orry Conporation v. Crry or Lospow Erxornic Ілонтха 
COMPANY. 


‘Tum action of the Mayor, &c., cf the City of London v. the City of 
London Electric Lighting Company, Limited, came on Wednetday 
last (February 15th) before Mr. Justice Kekewich in the Chancery 
Division, upon an sdjourned summons. There were three agree- 
ments relating to the supply of electric light to the City of London, 
and made between the Brush Electrical Engineering Syndicate, 
Limited, and the Commissioners of Sewers; the Leing, arton and 
Down Construction Company, Limited, and the Commissioners of 
Bewers; and between the Brush Electrical Engineering Company, 
Limited, and the Commissioners of Sewers, and a number of questions 
were put to the Court, as follows:— 

1. Whether or not the Corporation of London were entitled to 
bave the public and private lighting of the City of London carried 
out by separate mains and separate generating plant both in the 
main thoroughfares and in the side streets, courts, lanes, &c. 

2. Whether or not, for the purpose of public lighting, the Corpora- 


tion are entitled to a continuous current of electricity both in the 
main thoroughfares and in the side streets, &c. 

3. Whether under Clause 13 of the contracts the engineer of the 
Corporation was entitled at any time to determine the position of all 
or any of the electric lamps, whether in the main thoroughfares or 
in the side streets, courts, &c., and whether or not the contractors 
were forthwith bound to fix lamps in the determined position. 

4. Whether or not, under Olause 15 of the contracts, the 
tion were entitled, when once glow lamps had been fixed in the 
streets, to order all the glow lamps to be replaced by arc lamps, and 
5 or not the contractors were bound to carry out such altera- 

on. 

5. Whether or not, under Clauses 15 and 16 cf the contracts, the 
only cost which tbe Corporation can be called upon to pay in respect 
of рш the glow lamps by arc lempa was the cost of removing 
the old lamps, and fixing the new lamps, and whether or not, in the 
event of the glow lamps being changed for arc lamps the contractors 
were bound, at their own cost, to supply the necessary 
acne and arc lamps for lighting the side streets, &c., by arc 


pe. 

6. Whether or not, provided the total consumption of electricity in 
the side streets, &c., when lighted by arc lamps, in pursuance of 
alterations made under Clause 15 of the agreements, does not exceed 
the total consumption of electricity provided for in the contracts when 
the side streets, &c., were lighted by glow lamps, the contractors were 
entitled to any further payment for lichting and maintenance by arc 
lamps than they would be for lighting and maintenancs by glow 


lamps. 

7. Whether or not, under the terms of the contracts, the Corporation 
are bound to ligbt the side streets, &c., with electricity, and whether 
or not the engineer to the Corporation is not entitled under Olause 34 
of the contracts to certify that the public lighting has been com- 

ed as soon as the electric lighting of ths main thoroughfare has 
com Р 

8. Whether or not on account of the lamps ordered to be erected by 
the Corporation not being either 100-watt lamps or 200-watt lamps, 
аз set out in Olause 8 of the contracte, but 250-watt lamp or lamps of 
any other specified power, the price to be paid by the Co on is 
proportional to the watts used upon the scale set out in Olause 8 of 
the contracts. 

Mr. Wa IBInaron, Q C. (who appeared with Mr. Fletcher Moulton, 
Q.C., and Mr. A. J. Walter) for the plaintiffs, said that the questions 
his Lordship had to determine were questions of construction arising 
on three separate contracts, which were verbatim the same, and made 
between the Oommissioners of Sewers and the Electric Lighting 
Com panies mentioned. The benefit of those contracts, and the burden 
of them had, with the consent of the Corporation, become vested in 
the defendants, the City of London Electric Lighting Company, 
Limited, and on the other hand, the intérest of the Commissioners of 
Sewers under those contracts had become vested in the Corporation of 
the City of London, and therefore the es which his Lordship had 
now before him was tbe Corporation of the City of London on the one 
hand, and the City of London Electric Lighting Company on the 
otber. The first question, and the most important question wbich his 
Lordship had to determine: was whether or not, according to the true 
construction of the contracts the Corporation were entitled to require 
that the public lighting of the Oity, both in the main thorou 
Kept аа а separate and distinct undertaking, with separate generat 

ept as a te an ct , with separate 
ing plant and separate mains from what was called in the contracts 
the private lighting of the City of London. That was the first ques- 
tion which Lordship bad to determine, and that was of great 
importance both to the Oorporation and to the contractors, mainly 
for the reason that the contracts provided for the purchase by the Oor- 
poration of the undertakings, and the terms of purchase in the one 
case were different from the terms of purchase in the otber, and, 
therefore, if the contractors were at liberty to mix the two 
systems up together and to carry them on conjointly there 
would be а great difficulty of exercising that on 
cf purchase. The second question his Lordshi to 


determine was also one of considerable importance. Lordship 
wuld see that the contracts provided for the lighting of the main 
thoroughfares by arc Jamps, and the lighting of the side streets by 


glow orincandescent Jampa. The Corporation had certain powers of 
alteration under the contracts, and the main question his hip 
would have to determine on this part of the case was whether or not 
under those powers of alteration the сооп could require the 
contractors to substitute arc lamps either the same or, as was contem- 
plated, of lesser calibre than those provided for by the contract for 
the glow lamps in the side streets, and if thay were entitled to direct 
that alteration, then on what terms ae to payment, costs, and 
expenses they were entitled to require that ges s Then another 
extremely important question which arose out of the second issue 
was as to the rate at which the Corporation were to pay for the light 
supplied to the side streets, if it was supplied into smaller arc lamps 
than those provided for by the contract. It was proposed, if the Oor- 
poration could do so, that in lien of glow lamps there should be 
substituted in the side streets arc lamps of 5 amperes. The arc 
lamps in the main streets were of 10 amperes. The question to be 
determined was at what rate, accordingtothe true construction of the 
agreement, the 5-ampere lamps were to be paid for,they being of 
different electrical energy from those mentioned in the contract. 
Those were the principal questions bis Lordsbip would have to 
determine. 

Mr. Justice KEKEWICH: They are quite dis‘inct, apparently. 

Mr. WaBBINGTON said that they were. There were two other 
questions which were comparatively of less importance, but they 
were of importance. The first was as to whether the Corporation 
were entitled to require the contractors to continue & continuous cur- 
rent which had been supplied since the contracts had been entered 
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into, or whether the contractors were entitled under the contract to 
Substitute for the continuous current, which the Corporation had 
hitherto enjoyed, an alternating current, the difference being that the 
continuous current gave better results for street lighting, where it 
was desired to get эв much light below the lamp as possible, than 
£he alternating current did. The learned counsel stated that the other 
matters his Lordship had to determine were of minor importance, 
and then read one of the contracte in question, and commented upon 
the different clauses bearing on the points in dispute in great detail. 
His submission was that the form of the agreement on the first question 
his Lordship had to decide showed that the parties were dealing both 
with a public system and a private system, and that the whole con- 
struction of the agreement was in accordance with the view of the Cor- 
poration and inconsistent with any other view. 

Mr. Cnrers, О.О, M.P. (with him Mr. Hamilton) having been 
heard on this point on behalf of the defendants, his Lo: p answered 
the first question in the negative. | 

Mr. Justice Kzkewion was then addressed by the learned counsel 
on the other questions, and answered question No. 2 in the nega- 
tive, and questions 3, 4 and 5 in the affirmative; question 6 was 
struck out; No. 7 was answered as to the first part in the affirmative, 
and as to the last part in the negative. No. 8 was answered in the 
negative. Each party was ordered to pay its own costa. 


Викр v. Dunn & Watson AND BELSHAW. 


Im the Westminster County Court on Wednesday last week, this 
inna came before М Honour, J паве г ау аа QO., m WAS 
a claim for or and conversion of electric fittings. 
Mr. аа dor the plaintiffs, Mr. Pesse for Dunn and 
Watson, and Mr. Wheatley for the other defendant. | 
Mr. Товивв said the circumstances of the case were somewhat 
. Plaintiff had offices in Bedford Row, and resided at 35, 
's Ian Fields. He occupied the floor, and Messrs. Andrews 
laid on the electric light for him some years ago, but about two years 
ago he had it disconnected from the main. The leads remained. 
Messrs. Dunn & Watson, architects, became tenants of the second 
floor last September, and in the following month plaintiff discovered, 
when he touched a switch, that his light was on. He had a gentle- 
man in from Messrs. Siemens, and found the second floor installation 
was connected with his private leads. Oa October 12th he heard 
tapping in one of ‘his rooms, and found a workman of Mr. Belshaw’s, 
electrician, disconnecting his fittings from his leads.  Belsbaw 
had done all the electrical work for Dann & Watson. There were 
communications between the three firms, and the two defendant 
firms threw the blame of the whole affair on each other. There was 
a talk about purchase of plaintiff's leads and compensation, but all 
the arrangements fell through, and the action was brought. The cost 
at the laying on to plaintiff was £15. 

After ing the case at considerable length, the JupGE said thie 
was ап action that ought never to have been brought. It was an 
action for trespassing on plaintiif's electric light fittings and on his 
premises. He had some fittings that were of no use to him, and 
someone in error connected themselves with them. On thé whole 
there was technical damage. He treated the matter as a whole, and 
gave plaintiff a verdict against the three defendants for the sum of 
10s. The costs were nominal, and pe would have costs against 
Belshaw, and Dann & Watson would have costs against the plaintiff. 


NOTES. Е 


Fore Competition.— Municipal contracts are almost 
invariably saddled with particular clauses relating to a 
minimum wage. Yet we read in the daily of. certain 
Belgian cement being imported, on which the London 
County Council merely demanded a quality test. It is perti- 
nently asked if the same conditions as to wages were de- 
manded from the Belgian mannfacturers which the County 
Council so loves to cram down the throats of English con- 
tractors. We do not object to this foreign competition, but we 
do object to see English manufacturers handicapped by what 
is virtually a bounty to foreign competitors. · 


Municipal Trading.—Mr. Sydney Morse, chairman of 
the Electrical and Allied Trades Section of the London 
Chamber of Commerce, writes to the daily press, 
drawing attention to the serious effect that municipal 
trading may have upon private traders if the 70 cor- 
porations who are now seeking powers “to manufacture and 
sell dynamos and other electrical fittings,” are successful. 
The real question is how far are we to allow the municipalis- 
ing tendency to proceed? Mr. Morse suggests that if muni- 
cipalities are victorious in this instance there is no telling 
to what lengths and breadths they may attempt to carry the 
principle, with an increasingly disastrous effect upon the 
private traders’ interests. Therefore it is necessary to move 
in the matter immediately before it becomes too late. 


Northern Telegra 


the occasion for special 


Electricity at the General Post Office.— Oa Wednes- 
day last week Mr. W. Н. Preece, C.B., F.R.S., read a paper 
before the Liverpool Engineering Society on the above subject. 
Mr. Preece said that he had spent 47 years in the telegraphic 
service, 17 years with private companies, and the remainder 
with the Government. With regard to the sr pcs system, 
he said it had been stated that patent rights been offered 
to the Post Office and declined, but that was not true. The 
patents really were never offered to the Post Office, Every 
improvement that had since been adopted in America and 
elsewhere in the working of telephones had emanated from 
the British Post Office. The cable system under the manage- 
ment of the Post Office was next dealt with, and statistics 
were given in illustration of the enormous use to which 
electricity is put in conneotion with the age service, 
Eleven different es offices were completely fitted with 
electric light installations, there were 65 motors at work, and 
the output was 4,322,600 units per annum. In the heating 
of the Post Office buildings waste steam was utilised. 


Personal.—Mr. rud, rn Hedges, C.E., is at nt 
in Southern India, where he has been asked to examine and 
report on the utilisation of the water-power in one of the 
ghate, or valleys, where it is proposed to run a light railway, 
to be worked, if practicable, by electricity. Owing to the 
enormous expense of the Nilghiri rack rail mountain railway, 
which has not yet been opened for regular traffic since the 
disastrous landslip, the Government are not sanctioning the 
use of State capital for other similar schemes. Mr. 
Killingworth Hedges considers that it may be possible to 
run а narrow gauge light railway on the existing moun- 
tain roads, and if sufficient water-power is available to 
work the steep gradient portion of the line electrically, 
it is hoped that the initial viam expenditure can thus 
be reduced, and that there will be a considerable saving 
in working expenses. | 

Mr. С. M. Johnston, of Lancaster, was on Monday 
appointed by the Shrewsbury Town Council electrical 
engineer and manager of the Corporation electric works. 
The is £250 per annum, and 55 applicatiohs had been 
received for the post. 


Municipal Enterprise.— Before the иеше апа 
Widcombe Institute last week Mr. Councillor G. Pearson, of 
Bristol, delivered an address on Municipal Administration 
and Electrical Enterprise." à 


 Obituary.—The death is announced of Mr. Joseph 


Ebbsmith, whose connection with tramway matters in this 


country some years ago will be remembered by many of 
our readers. He was very olosely associated with the 
Birmingham Tramways Company, at one time acting as 
chairman, also with other tramway enterprises. At the time 
of his death, which occurred at Monté, Grand Oanary, last 
week, Mr. Ebbsmith was in his 50th year. 
We learn with dee t of the death of Mr. Peter 
Christian Dresing, M. I. E. E., Engineer-in-Ohief of the Great 
Company. . Dresing was born and 
brought up at Aalborg, in Jutland, Denmark. In the year 
1871 he came over to this country to enter the employ of the 
above-named company, a couple of years later taking part in 


the manufacture and laying of about 1,000 nautical miles of 


submarine cable. Ever since that ‘time Mr. Dreaing had 
been engaged upon the manufacture, laying, and repair 
of submarine telegraph cables in connection with the 
Great Northern Company's very extensive system. 
His very lengthy practical experience in cable work naturally 
resulted in the accumulation of a very valuable stock of 
useful knowledge on the subject. Mr. Dresing’s death is 
regret for ourselves, ав he was an 
occasional contributor of excellent articles to the ELEC- 
TRICAL REVIEW, such contributions being always con- 
spicuous for their sterling value to cable electricians. The 
late gentleman acted as local honorary secretary for Den- 
mark of the Institution of Electrical Engineers, and seven 


 yoars ago he was made a Knight of the Order of the 


Dannebrog. He has taken charge of the company’s Oopen- 
hagen branch for some years 11 5 Death overtook him at 
Copenhagen on 10th inst. at the early age of 47 years. 


252 J THE ELEOTBIOAL REVIEW. [Vo.4. No 1208, Fesavany 17, 1800. 


‘The General Electric Company's Dinner.—The ninth 
annual dinner and smoking concert of the staff of the General 
Electric Company, Limited, was held in the Empire room 
of the Trocadero Restaurant on Saturday, the 11th inst. A 
very large gathering of the staff and guests partioipated in 
the lavish hospitality of the company, the only drawback 
to the perfect enjoyment of the evening being the re- 
grettable absence of the senior partner, Mr. Gustav Byng, 
who is on the Continent, slowly recovering from a somewhat 
lengthy illness. He did not, however, forget his assembled 
friends, for early in the evening a telegram of good wishes to 
every concerned arrived, to which a fitting reply was 
shortly afterwards returned. Mr. Max. Byng, chairman, 
proposed the health of the guests, and to this toast the Com- 
mander-in-Chief of the Electrical Volunteers (who did not 
seem quite certain whether he was a colonel, general, or 
K.C. B), and Mr. Dane Sinclair replied. Mr. Hirst then fired 
off 10 maxims at the staff, some of which hit the mark and 
produced palpable consternation amongst the more youthful 
members; but it was evident that the veterans were too 
hardened for Mr. Hirst's projectiles to penetrate beneath the 
skin. Next year he must employ his heavy Gunz. The 
Glasgow representative of the company gave us the astound- 
ing information that the vast strides which have been made 
in the progress of civilisation during the past decade or 
so has been entirely due to the company’s operations 
abroad, beginning with the simple introduction of electric 
balls to the heathen, and ending in their complete sub- 
mission to the seductive influences of the Athos, Pothos, and 
Aramis of Qaeen Victoria Street. The ooncert part of the 
programme clearly proved to the interested spectator that the 
staff, old and young, though stern and unrelenting in the 
pursuit of the philanthropic object of their lives, can yet 
unbend and softeu under the combined influences of Wein, 
Weib, und Gesang, and that human nature is pretty much 
the same all the world over. - We congratulate the company 
on a pronounced success, and offer our sincere wishes to 
Mr. Gustav Byng for his speedy return to the helm with 
renewed strength and vigour. 


The Fall in the City Dividend.—The City Press has 
been questioning the secretary of the City of London Electric 
Lighting Compeny as to the reason for the fall in dividend 
from 10 per cent. to 6 per cent. Mr. Bull blames the new 
sliding scale of charges to consumers introduced last week. 
We must wait for the directors’ report, which is expected 
daily, before we can quite appreciate this. | 


The Municipal Electrical Association.—Mr. E. 
Ruthven-Murray has been appointed honorary secretary of 
the above Association in place of Mr. A. B. Mountain, who 
has resigned. All communications on Association business 
. should be addressed to Mr. Murray at 21, Acton Lane, 
Harlesden, N.W. We hope that the Association will go on 
to prosper in the hands of its new secretary. | 


. Appointments.—Mr. E. H. Wright, of Bradford, has 
been appointed assistant electrical engineer at O:dham. 

Mr D. Martin, A.M.I.E.E., electrician to Messrs. Wm. 
MoGeoch & Co., has received the appointment of electrical 
engineer to Messrs. Mechan & Sons, of Cranstonhill Iron 
а Glasgow, апі will commence his duties about 

ro 


The Lancaster Electricity Committee has appointed 
Mr. W. A. Fraser, of the Edinburgh electricity works, to 
succeed Mr. Johnston (who goes to Shrewsbury) as Corpora - 
tion electrical engineer. 

Appointments Vacant.— The Manchester Technical 
Instruction Committee is wanting a superintending engineer 
to supervise the engineering equipment of the new Technical 
Sshool now erecting. See Official Notices.” 


The Telephone Question.—It was stated that in the 
House last night Mr. A. D. Provand was to ask Mr. Hanbury, 
Secretary of the Treasury, whether the Government intends 
to carry ou: the recommendations of the S:lect Committee 
on Telephones, which met last session. It is also stated that 
а Bill has been prepared, although it has not yet probably 
received the sanction of the Cabinet. 


The Royal Society.—Among the papers down for reading 
yesterday afternoon were the following: — On the Reflex 

lectrical Effects in Mixed Nerve and in the Anterior and 
Posterior Roots,” by Miss Sowton. On the Characteristic 
of Nerve," by Dr. A. D. Waller, F.R.S. 


. “Economical Supply of Power."—On Tuesday Mr. 
Alexander Siemens delivered ап address before the Liverpool 
Chamber of Commerce on the above subject, his remarks 
making special reference to the South Lancashire electric 
power scheme. 


Mr. Preece's Retirement.—Mr. W. Н. Preece, C.B., 
F.R.S., having, on Wednesday, attained his 65th birthday, 
retired from the position of Engineer-in-Chief and Electrician 
to the Post Office, but it is believed that his services will be 
retained by the Postmaster-General as consulting engineer. 


New Engineer-in-Chief to the Post Office.—We have 
much pleasure in announcing that Mr. J. Hookey, Assistant 
Kogineer-in-Chief, has been appointed to the position of 
Engineer-in-Chief to the General Post Office. 


Motor Cars at this Year's B.A. Meeting.—The Mayor 
of Dover, Sir William H. Crundall, is organising, in con- 
nection with the meeting of the British Association to be 
held in Dover between September 18th and 20th, an im- 
pos exhibition and parade of motor cars. Owing to the 

avourable position of the town, and the fact that the French 

Association are meeting by arrangement at Boulogne at the 
Bame time, it is anticipated that Continental makers will be 
very largely represented, and it is hoped that English makers 
will not be behindhand. Prizes of considerable monetary 
value will be offered in connection with the exhibition. 


Electric Lighting of St. Paul's Cathedral.—Oar 
readers will remember that some years ago various experi- 
ments were made with a view to lighting St. Paul's by 
electricity, aros and incandescents being tried. Nothing, 
however, came of it at the time. It seems that subsequently 
further experiments have been carried out with the result 
that it is now announced that the authorities are arranging 
to spend £5,000 upon the installation. 


Electric Broughams.—It is announced in a daily paper 
that in about a month’s time some 40 electric broughams will 


.be placed on the London streets. They will weigh only 


16 owt. each, instead of 2 tons, the weight of an electric cab. 
We are tempted to wonder whether this announcement will 
rank for veracity with that memorable promise of “100 
electrical omnibuses shortly.” 


Tramways, Telephones and Coolies.— Toward the end 
of January the Colombo Post Office authorities determined to 
try an overhead metallic telephone circuit, as the electric tram- 
ways are responsible for disturbances in the present earth 
circuit system. The Post Office employés proceeded to affix 
the telephone wires to the tramway stand with the result 
that in spite of warnings to exercise great care the wire came 
into contact with the tramway conductor, inflicting a serious 
shock upon three men. It is a pity some of those Rickshaw 
coolies, who make a point of placing boulders upon the tram- 
way track at dark places, and hurling stones at the cars, 
cannot becured of their dislike for up-to-date transport in a 
similar way. 


Smoke Prevention.—The Public Control Committee of 
the London County Council state that the chimneys at 
Woolwich Arsenal are great offenders, and produce con- 


siderable nuisance, and they consider it wrong that a 


Government department should go free while private 
individuals are made to find a remedy, The Committee 
express themselves pleased at the magnitude of recently 
imposed fines, as though there could be only one side of 
the smoke question. Bat, after all, the London County 
Council concerns itself rather with piling up the rates and 
helping the foreigner and fomenting strikes, and cares but 
little for the prosperity of traders. 
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The Smoke Nuisance.—With a fine emounting to over 
£100 at one prosecution on several summonees at the rate of 
£10 per eummons plus 2s. costs, the price of electricity as 
delivered by the City of London Electric Lighting Company 
cannot well be reduced. We think the prosecution of this 
company, who were fined a series of £5 some little time ago, 
has now amounted to persecution. The defendants urged 
that there had not been time to alter their boilers so as to pre- 
vent smoke. We believe the City of London Company's 
boilers are of the water-tube type, and such boilera must 
inevitably make smoke unless they are provided with a dif- 
ferent form of furnace from that ordinarily employed. The 
so-called Scotch furnace is one such modification, but it is a 
system which cannot be applied ina day. There are certain 
mechanical stokers which will serve the same end, but to 
apply these is also not a matter of a day or a month, and if 
a company is able to show that the necessary steps are being 
taken, we do not think that fines should be contiruously 
imposed. Black smoke is not a pleasant thing, bnt its one 
evil beyond the outpouring of a perfectly smokeless chimney 
is comprised in the one word, soot. A smoky chimney is 
otherwise no more unhealthy than one which does not smoke 
at all. It is not as though smoke were indicative of other 
evils. It is time, however, that boiler makers devoted more 
attention to the forms of their furnaces and ceased the futile 
task of sending out boilers into the world entirely unsuited 
for bituminous fuels. 

The Ocal Smoke Abatement Society has now а member- 
ship of nearly 200, and it is stated to intend taking in hand 
an active agitation against the smoke nuisance immediately. 


Lectures—Mr. A. A. Campbell Swinton will give a 
lecture on “ Electric Discharges in Vacuo and the Róntgen 
Rays," at the Glasgow Philosophical Society, on March 1st. 

On Ist inst, under the auspices of the Marylebone 
Presbyterian Church Literary Society, Mr. F. Tand ; 
A. I. E. E, lectured upon X-ray Photography." Dr. J. H. 
Gladstone, F. R. S., who presided, paid а graceful compliment 
to the lecturer for his admirable treatment of a subject 
abont which so little is as yet known. The induction coil 
was loaned from Mr. W. Н. Preece, C.B. Messrs. R. and G. 
Taylor acted as demonstrators. . 

On 10th inst. Mr. Leater Taylor read a paper on “ Fire 
Office Rules for Electrical Installations" before the mem- 
bers of the Insurance Institute of Yorkshire, at Leeds. 

Before the Yorkshire College Engineering Society on 18th 
inst., Mr. E. Talbot, electrical engineer to the Leeds Oor- 

ration, read a paper on the “ Leeds City Electrical 

mways." Е ; Я 

On 9th inst. a course of lectures on “ Applied Electricity 
was commenced by Prof. Barrett and Mr. W. Brown, B.S.C., 
at the Royal College of Science, Dublin. 

As announced in our “Official Notices,” Prof. J. Perry 
will on Monday lecture to working men on “ Practical 
. Methods of Calculation,” at the Museum of Practical Geology, 
Jermyn Street. ! 


Presentation.—Last week the Wallasey branch of the 
National Electric Free Wiring Company presented their late 
superintendent with a silver-mounted liqueur service on the 
occasion of his leaving to take up an appointment with the 
British Insulated Wire Company. 


Will.—The will of the late Dr. Eugen Obach shows the 
value of the estate as £12,193. Among his various bequests 
we observe that his soientifio technical library goes to the 
Siemens Engineering Society at Woolwich, upon the con- 
dition that it is continued as the Obach library, a catalogue 
being placed in the hands of all the members. His special 
library on India-rubber and gutta-percha, together with the 
samples of plants, patterns, &c., passes on to the Botanical 
Museum at Berlin. 


NEW COMPANIES REGISTERED. 


Garston and District Electric Supply Company, 
Limited (60,658) — This company was regi on February 11th, 
with a capital of £25,000 in £1 shares, to carry on the business of 


electricians, electrical and mechanical engineers, арр» of elec- 
tricity and electrical apparatus manufacturers. The first eubscribers 
are:— George Н. Nisbett, Ashfield, Huyton, Lancashire, engineer, 
5,000 shares; Alfred Tracey, 9, Vicarage Place, Prescot, Lancashire, one 
share; Sidney P. Doudney, Inglewood, Prescot, engineer, one share; 
Frederick W. Le Lall, 21, Station Road, Prescot, Lancashire, 
engineer, one share; Edward Tracey, Thornhill, Warrington Road, 
Prescot, Lancashire, secretary, one share; Darioni Bates, Stanley 
Orescent, Preacot, Lancashire, gentleman, one share; Jacob Atberton, 
Singleton, Huyton, Lancashire, merchant, 5,000 shares. The number 
of directors is not to be less than two nor more than five. The first 
are Jacob Atherton and George H. Nisbett; qualification, £250; 
remuneration as fixed by the company. 


Mica Boiler Covering Company (60,565).—This com- 
pany was registered on February 6th, with a capital of £75,000 in £1 
shares (37,500 preference), to adopt agreements with the Mica Boiler 
Covering Company, Limited, and with Henry О. Michell, and to manu- 
facture, sell, and deal in mica, mica waste, flake mica, Michell's mica 
boiler covering, wood jacketing, felt or matted cloths, silicate cotton, 
asbestos, boilers, steam engines, steam pipes, electrical insulating and 
otber material. The first subscribers are:—Paul A. Makios, 1, 
Lowther Gardens, Kensington, 8. W., manufacturer, 500 shares; John 
Graham, 24, Coleman Street, E.C., solicitor, 500 shares; C. R. 
Tritton, 36, Queen's Gate, S. W., gentleman, 500 shares; Leslie B. 
Robertson. 28, Victoria Street, S. W., engineer, 500 shares; W. M. 
Mordey, 83, Victoria Street, S. W., electrical engineer, 500” shares ; 
H. C. Michell, manufacturer, and John Doig, 24, Old Broad Street, 
E. O., one share each. The number of directors is not to be less 
tban three nor more than seven; tbe first are Paul A. Makins, Leslie 
B. Robertson, W. M. Mordey, Cbarles R. Tritton, Nicol Kingsmill, 
and David S. Michell; qualification, £500; remuneration, £50 each 
p ry eum and £100 for the chairman. Registered office, 24, Old 

E. C. 

. Selsey Gas and Lighting Company, Limited (60, 574). 
This company was registered on February 7th, with a capital of 
£7,000 in £1 shares, to supply gas, electricity and other light and 
power in the parish of Selsey, Sussex, and its neighbourhood. The 
first sabscribers (each with one share) are:—Henry F. Arms, 15, 
Mattock Lane, Ealiog, W., gentleman; Henry Hughes, 23, Martin's 
Lane, E O., solicitor; Newton Clayton, Park House, Selsey, gentleman ; 
Edwin R. Painter, 156, Lerkhall Lane, Olapham, S. W., accountant ; 
Josepb A. Longest, 17, Upham Park Road, Ohiswick, W., clerk; 
Robert S. Mayne, St. Stephen's Opambers. Telegraph Street, E.O., 
accountant; Alexander F. Pain, 49, Arthur Road, Holloway; engineer. 
Table “А” mainly applies. Registered office, 20, Bt. Btephen's 
Chambers, Telegraph Street, London, E. C. NE 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


London Electrie Omnibus Company, Limited (47,990). 
—This com 's annual return was on February 9th. The 
capital is £250,000 in £1 sharos (80,000 deferred). 22,059 ordinary 
and 79,200 deferred shares have been taken up, and 1,000 ordinary 
and 79,200 deferred shares are ccnsidered as The full amount 
has been called on the others, and £34,556 12s. 6d. has been paid. 
£14,176 18s. has been paid on 27,348 forfeited sbares, and 1,600 ordi- 
nary and 800 deferred shares have been cancelled. £€97 5s. 6d. is 
in arrears. 


Urban Electric Supply Company, Limited (57,986). 
—This company's statutory return was filed on November 15th, when 
seven shares were taken up out of a capital of £100,000 in £5 shares, 
No calls have been made. 


London Electrical Cab Company, Limited (50,104). 
—This company's annual return was filed on January 30th, when 
101,187 shares were taken up ont of a capital of £150,000 in £1 
shares; 24,811 are considered as pald, and £75,894 15s. has been paid 
on the others; £542 is in arrears, and £60 15s. has been received in 
connection with the forfeiture of 144 shares. | | 


Salisbury Electric Light and Supply Company, 
Limited (41,414).—This company's annual return was filed on 
January 5th, when 3,807 shares were taken up out of a capital of 
£20,000 in £1 shares; 2,500 shares are. considered as paid, and 
£1,051 5s. has been received, leaving 6255 15. unpaid. | 


CITY NOTES. 


Liverpool Overhead Railway Company. 


Tun twenty. first half-yearly general meeting of the shareholders in the 
Liverpool Overhead Railway pog wei was held at Liverpool on 
nei: l4th inst, Sir Wm. B. , chairman of the board, 
presiding. : 
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JJ) , said the 
directors were very gratified to be able to come re the share- 
holders with such a very satisfactory statement of accounts. The 
gross profits of the half-year had £40,655, against £37,558 
in the corresponding half of the previous year; an increase of 
£3,097. The expenditure was £24,717, against £24,240; but it 
was only fair to point cut that in the corresponding half of last 
year they had а charge of £1,500 for the tramways. Therefore, 
properly speaking, the expenses had gone up £1,977, for which 
they had earned increased receipts of £3,097. The net revenue 
was £15,938; they had brought forward a balance of £3,868 
from the previous half-year; and they had credit during the half- 
year of £184 of interest; making altogether £19,986 of net revenue 
with which they had to deal. The debenture interest was £8,400, 
leaving £16,856. The preference interest would require £38,000, and 
the directors now recommended a dividend for the past half-year 
at the rate of 4 per cent, per annum, as against 34 per cent. in 


tne corresponding half of last year, leaving a balance of 


£4,586 to carry forward. Perhaps some shareholders might 
suggest that there was room in this increased balance to pay a 
little more dividend; but he was quite sure the course they 
recommended was a safe and prudent one. It was well known to 
them all that they had at presenta formidable competition at the 
Dingle station. The directors believed the growth of traffic along 
the dock líne would fully compensate them for any loss of traffic they 
might sustain кее he thought they saw their loss to-day at ite 
worst, for not only had the electric tramways all the attractiveness of 
novelty, but they had practically obstructed the approach to the Dingle 
station. He did not think the Corporation could avoid that, but for the 
past six weeks it had been almost impossible for either passenger or 
vehicle traffic to get near Dingle Station. They would continue to 
give every facility to travellers to and from the Dingle, where the 
growth of traffic had been very remarkable. It was an extraordinary 
thing that the more facilities were given to traffic the more it would 
increase, Не believed the increased facilities given by tbe Corpora- 
tion would give such a fashion to travel by public conveyances that 
it would lead to increased traffic by the overhead railway. 
Referring to the growth of the traffic on the line, he said it had 
increased in the short space of six years from 34 millions to 10 
millions per annum, which he thought was abundant to justify him 
in expreseing the hope that any loss of traffic sustained at the Dingle, 
they would more than make up in the general growth of traffic along 
the dock line.of railway. The expenditure in connection with the 
lighting of the line and carriages had rather gone up. They had 
spent £1,200 duripg the half-year in new storage batteries, the old 
ones being replaced at a total cost of £2,500. These batterirs 
had a very short life, only three or four ycars. They had now 
at the credit of the renewal fund £12,400. Hitherto they had raid 
for renewals out of revenue, and he hoped they might be able to keep 
the fund intact for a little longer. They were gradually accumulating 
a contingent fand, which now amounted to £700. They had tbat day 
completed an arrangement with the Dock Board, by which the Stanley 
Dock bridge would be kept closed until 12 o’clock at night, which would 
enable them to bave a service of trains to the Norta End until halt- 
past eleven at night, corresponding with the present service to the 
Dingle. .He next alluded to the arrangement with the Waterloo and 
Seaforth and Great Crosby District Councils for the working of the 
tramway which these bodies had obtained a provisional order to con- 
struct, extending to 24 miles from the Seaforth station to Cook's Road, 
Crosby. The local suthorities would lay the load and rails for th: 
tramways, and their company were to provide the electrical equip- 
ment of cars and trolley lines, and to maintain the rails. They bad 
agreed to pay the District Conncils 83 per cent. per annum interest on 
the cost incurred in laying the railsfor 20 years. That covered their 
interest and sinking fund on the estimated cost, and at the 
end of the 20 years, when the sinking fund was wiped 
off, the annual payment would be reduced to 4 per cent. 
for the rng их years of the lease. The total expenditure their 
company would have to incur in providing the necessary equipment 
was £25,813. He thought it would be obvious to all who were 
acquainted with the north end that this was a desirable arrangement 
to have made. 
Mr. В. Hosson seconded the motion, which was carried. 

P Bir William Forward and Mr. H. Brocklebank were re-elected 


At the close of the general meeting an extraordinary meeting was 
held, at which a motion was passed sanctioning the promotion of a 
Bill in Parliament to empower the company to lease and work the 
new tramways in the Waterloo and Crosby districte. 

The CHarnman explained that it would not be necessary at present 
to raise any new capital to provide the £25,800 proposed to be ex- 

ended in the new undertaking. They had £12,000 in one fund, and 
ore the line was completed they hoped to have sufficient money in 
band without issuing any capital, The 84 per cent. interest would 
be paid on a capital expenditure by districts of £16,000. If it was 
deemed advisable from the point of economy to erect a new generat- 
ing station they would do so. 


The Northampton Electric Light ard Power 
! Company, Limited. 


Тнв tenth annual Teport, to be presented at the annual meeting 
of the stareholders on February 23rd, 1899, reads as follows:— 
The extension of the company's operations during the past year bas 
been considerable. The demand for current for lighting and motive 
power, translated into lamps of 8 O.P., has grown from 11,084 to 
13,001 lamps fixed. Large additions have been made in houses 
already supplied, a sure sign of appreciation, but the company's mains 


are only now reaching private residences in any large number, and it 
is in this class of house that the largest profit to the company is to 
be looked for, combined with the most economical use by the con- 
sumer. The sliding scale, marked by “Wright's Indicator,” 
encourages the consumer to employ the light in bedrooms, offices, 
passages, lavatories, &c., for the longer the supply is used the cheaper 
it becomes. The value of the electric current for motive power is 
becoming more generally recognised. There is also an increasing 
demand in churches and chapels. From the end of 1898 the price of 
current is reduced from 8d. and 4d. to 64d. and 34d. This change 
is made in view of the universal nce in other places, and is 
unquestionably the right policy, whatever may be the immediate 
effect on profit and loss. Places of worship are cbarged at 44d., and 
motors at 3d. Discount at 5 per cent. is allowed in each case. A 
large increase has taken place in the provision of power. A new 
engine of 240 H.P. has been erected, with dynamo and accessories, 
making seven sete in all. This addition was made in view of the 
necessity for providing a sufficient reserve and for meeting contin- 
gencies, and is expected to serve for the whole of the current year. 
An abnormal expenditure has taken place during the past year, which 
accordingly has been weighted with an increase of interest on 
borrowed money, but it is hoped that benefit may accrue in the imme- 
diate future. e extension of, mains is a necessary feature, very 
costly, and in no case producing at once an adequatereturn. Mains 
have been laid along the Billing Road, Cliftonville, Wellingborough 
Road, and Kettering Road, about 13 miles in all, making а total of 
about 32 miles. In pursuance of the same line of policy, it has 
been resolved, in answer to important demands, to continue the 
Kettering Road main to the further end of East Park Parade. 
An advance in the price of coal, the need for insuring under the 
Workmen's Compensation Act and an increase in rates have con- 
stituted, in the aggregate, a heavy tax. Against this may be set off 
the expected saving which should result from the introduction of 
apparatus of various kinds designed to effect economies in steam, 
coal, oil, &c. The directors have, after prolon negotiations, suo- 
ceeded in securing on fair terms а valuable addition to the freehold 

ty of the company, consisting of a large double shop in Bridge 
Street together with a piece of land at the rear. The need of this 
land for extensions of engine and boiler houses at no distaut date 
had been underthe consideration of the board fora long time past. 
Hardly less important, in view of future developments, is the acquisi- 
tion of an extensive property lying-between the last-mentioned piece 
of land and St. Jobn Street. The trustees of St. John's Hospital 
have, subject to the approval of the Charity Commissioners, con- 
sented to part with this in exchange for house and shop properties, 
which the company has arranged to purchase and to over to the 
charity. Assuming this arrangement to be carried into effeot, the 
company will be the possessors of an extensive but “арк estate, 
with three important frontages. It is proposed to with the 
balance of £747 18s. 2d. shown by the net revenue account by paying 
а year's dividend on all shares for the year ending December 31% 
last, viz.:—On 6 per cent. preference shares, £232; on 5 per cent. 
preference shares, £145; and on ordinary shares at the rate of 2 per 
cent., £256 10s. 6d., carrying forward £114 7s. 11d. Further capital 
is now needed for psying off the temporary loan account, for 
completing the new purchase of land, and for extension of mains, 
It is proposed to issue 10,000 additional ordinary B" shares which 
shall rank as part of the“ second issue," and to offer these in the 
first place to existing shareholders, also to issue a limited number of 
debentures as occasion may arise. Messrs. Н. Manfield and W. 
Tomes retire from the board in rotation and will be proposed for 


А re-electi 0 | A 


Westminster Electric Supply Corporation, 


it them. - 
Mr. BourNors, M.P., seconded the motion for the adoption of the 
report. 
Mr. Magıns said all the expenses seemed to be higher than last 
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year, end he would also like to have the chairman's impression as 
regarded the future of the company. 
5 asked if any fresh capital was to be raised during 
ear. 
. Rurp asked the chairman if he could give any information 
with regard to the acquisition of the new site. 

The OHAIRMAN said he thought it was hardly necessary for him to 
answer the question of increased expenses because the report and 
accounts would show the vast increase in their business, and it was 
impossible, of course, to conduct an enormous business such as that 
without a very large expenditure in the way of staff, and, in fact, all 
round. The board of directors watched the expenditure most care- 
fully and looked once a week into all the details of the business, and 
conducted the concern as economically as they possibly oould. It 
was not, however, only a vast business now, bat it was increasing 
weekly, and the expenses would also increase. With respect to the 
future of the company, he could honestly say that it was a very 
satisfactory one. y bad an enormous number of lamps on circuit 
пе. last year = к was no аео to doubt tbe зае 
0 е Success the company. company was very popu 
throughout the ares, they had an immunity from 
difficulties and few complaints, and most of the complaints they had 
were due to defects in the installation, and not due to tbe supply. 
He could, therefore, say honestly that the future of the company 
was extremely bright. tad no need of fresh capital yet, but 
they had powers to raise fresh capital for which they had no present 
neoessity, beyond, of oourse, £50,000 debentures. As to the 
question of site, he would ask Mr. Boulnois to reply to that. 

Mr. Bourxor, M.P., said that he was one of three who were sent 
from the Westminster 3 
Electrio Supply Company. They had been quite unable to finda 
suitable site in Westminster 


site rather than the old site, and he thought they would 
ultimately acquire it, and that it would be а benefit both to them and 
the Bt. James's Company. 

Mr. Мактив said he hoped they would make a profit out of the 


railway company. 

Mr. M.P., said that remained to be soen. They had to 
go to arbitration aud they would make the most of it. 

The report was then adopted, as was a resolution declaring a 
dividend at the rate of 14 per cent., making 12 per cent. for the 


year. 


Waterloo and City Railway Company. 


Ма. WrupHa™ Ровтат, (chairman) presided on Thursday last week 
at Waterloo Station over the tenth half-yearly general meeting cf tbe 
shareholders of the Waterloo and City Bailway Company, and in 
moving the adoption of the report, said the shareholders would no 
doubt recollect that the last time be had the honour of meeting them 
be had to express bis regret that their line was not opened, but that 
they expected it would be open every day. That day he met them 
and offered them sincere . on his own behalf, and 
that of his colleagues, on the completion and opening of tbeir rail- 
way. The valne of tbe undertaking was not to be measured by its 
length of only one and a balf miles, or its capital expenditure of about 
£600,000 when ali the accounts were closed up, but rather by its 
importance to them as the owners and to the South-Western way 
Company as the workers of the railway, and also to the travelling 
pan to whom it was now and would prove of immense convenience, 

experience of the past few mcnths justified their expectations of 
the * of the railway, as would be proved when they 
came to er tbe figures he would give them. As regarded the 
difficulties in the working of the railway, to which allusion was made 
in the South-Western Railway report, they had every reason to 
believe that not only were they being overcome, but they had proved 
useful object-lessons to both companies, and would tend to their 
mutual advantage in the early 


‚” were advancing towards wt grae but somewbat 


further issue would only be for а small amount to complete their 
obligations on capital account. During the half-year they had 
expended on capital acconnt £38,140, of which £26,100 was for con- 
struction of ways, &c., and £9,664 for electrical equipment. They 
had a balance on capital account of £11,543 with which they com- 
menced the half-year. Their farther expenditure on capital account 
was estimated at £52,000, and their available assets 


£11,543 which he had just mentioned. Assuming the eati- 


cludid the 


mate to be correct, and they believed it was, their total 
outlay of capital would not much, if at all, exceed 
the amount 


their 
would leave them an ample margin for any future requirements, The 


rate of 3 per cent. per annum for the full half-year, which he hoped 
would be satisfactory to every shareholder. They had £15,000 at 
their bankers on current and deposit account. The London and Sonth- 
Western Railway had given notice ofa Bill for the ensuing session of 
Parliament, including powers over property of the company, aud the 
Baker Street and Waterloo Railway Company were seeking powers in 
a Bill. Suitable arrangements with both, he hoped, would be made 
во that all the rights «f the company should be protected. He 
believed that at every succeeding half-year the chairman wonld ba 
able to give more and more favourable accounts of that important, 
although very small, railway. Up to the present they had every 
reason to be satisfied with the number of passengers using it, and 
he believed they would increase as time went on. | , 

Lieut.-Colonel CAMPBELL seconded the motion. 

Mr. Bia vis said that in Paris recently he saw a movable platform 
at work, and he suggested that probably something of the kind oould 
be used at the City station by away half the incline. 

The OHAIBMAM said the City end of the line did not belong to 
er A moving piatform was no novelty, and they would bear it 


The report was then adoptcd, and the retiring di-ectors re-elected. 


The Kensington and Knightsbridge Electric Lighting 
Company, Limited. 


Тив кро! of the directors to be presented at the twelfth ordinary 
general meeting to be held at No. 1, Great George Street, Westminster, 
on ү к 22nd, 1899, at 6 p.m., states that during the 
year the number of and shops connected with the system has 

from 1,620 on December 31st, 1897, to 1,851 on December 
91st, 1898, while the number of lamps calculated on the usual basis 
of 8-candle-power has increased from 137,953 to 156,158. Additional 
capital required by the company during the year has been raised by 
the issue of £12,785 4 per cent. debenture stock, producing 
£193,807 16s., and by the issue of 1,187 second preference shares, pro- 
ducing £7,122. The directors have strengthened the renewal account 
by transferring to it £5,117 15s, 11d., making the total amount placed 
to that account £25,615 9s. 9d. After providing for the above smount, 
and paying the dividends on the 6 per cent. first preference ehares to 
June 30th, 1898, on the 5 per cent. second preference shares to 
September 30th, 1898, and an interim dividend at the rate of 10 per 


: cent. per annum on the ordinary shares for the first half of the year, 


the balance standing to the credit of the net revenue account for tbe 
year 1898 is £6,300 10s. 11d. Of the above sum £1,450 has been 
appropriated to the payment of the firat preference dividend to the 
end of the year, and £400 has to be set aside to meet the portion of 
tbe dividend on the second pieference shares accrued to tbe same 
date, leaving £4,450 10s. 11d., out of which it is proposed to pay a 
further dividend on the ordinary shares, at the rate (f 10 per cent. per 
annum for the past balf-year, making, with the interim dividend paid 
to June 30th, 10 per cent. for the year. This will leave a balance 
of £825 10s. 114. Mr. G. Н. Hopkinson having ceased to be a 
director, Sir Oharles Grant, K.C.B.L, was appointed to fill the vacancy. 
It will be observed that after the general meeting there will bean 
e general meeting for the purpose of confirming the 
resolution passed on the 1st inst. r lative tothe Bill now being pro- 
moted by this company in conjunction with the Notting Hill Electric 
Lighting Company, the purport of which bas been brought fully to the 
attention of the sbarebolders. In accordance with the articles of 
asscciation, Sir Frederick J. Bramwell, Bart, F.R S., and Mr. 
Granville R. Ryder, retire from the directorship, and being eligible, 
effer (hemeclves for re-election. | 


Coventry Electric Tramways Compapy, 


Тив annual meeting of this company was held in Bank Buildings, 
don, last week under the of Captain Davy. 

In moving the adoption of the report, the Снатвмли stated that 
the earrings forthe year ending December 4th, 1898, amounted to 
£10,283, against £9,924 for the ding year. Onthe old capital 
this would have sufficed to pay 21 cent. on the ordinary sharcs, 
after paying 4 per cent. on the debentures and 6 per cent. on tbe 
preference shares. The new lines were rapidly nearing completion, 
and it was hoped that the full 10j miles would be in ration 
shortly. The accounts submitted showed а sum of £2,678 available 
for dividend on the shares. Of the total capital of £112,000 only 
9,600 shares of £10 each had been issued, and of these shares 8,000 
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were fully paid up, representing £80,000, and 1,600 were half pald up, 
d cer! £8,000, making a total of £88,000 paid ap, leaving a 
b of £8,000 to be paid on the Ur pea of the works. 
directors proposed to pay a dividend at the rate of 4 per cent. on the 
amounts paid up from dates of payment. This amounted to £2,182, 
and left a balance of £390 to be carried forward. The chairman 
concluded by saying that the directors had hitherto received no fees. 
— 0 ‘Ram seconded the adoption of the report, which was 
ch i 


The Scarborough Electric Supply Company, Limited. 


Тнв directors’ report states that during the past year 53 additional 
consumers, and equivalent of 2,277 8-C.P. lamps, have been added 
to the company's system, making a total of 383 consumers and 22,344 
lamps connected at the present time. During the past year electric 

to the amount of 220,009 Board of Trade units have been sup- 
p to consumers, at a revenue, including meter rente, of £5,442 
Эв. 84d., as against 214,044 units and £5,179 13s. 9d. revenue for 1897. 
The profit on the year's working is £2,331 16s, as against £2,044 
13s. 054. for 1897, adding to this the balance of £188 12s. 54d. carried 
forward from 1897, and the sum of £278, being I on new 
shares issued, there is, after paying income-tax, 14s. 4d., bank 
interést £12 7s., and putting £416 12s. 7d. to 5 a sum of 
£2,332 14s. 64d. available for distribution. The directors recom- 
mend that thia should be pee in paying a dividend of 54 per cent. 
(less income-tax), which absorb £1,964 4s., leaving a balance of 
£368 10s. 64d. to be carried forward. As will be observed, the depre- 
ciation fund now stands at £900. 


i 


South Staffordshire Tramways Company. 


Ax extraordi general meeting was held on Wednesday last 
week at Cannon Btreet Hotel to consider the Bill in Parliament 
for conferring further powers upon the company with respect to 
the leasing and working of the tramways, &c. Mr. W. B. L. 
Schuster, who presided, stated that the Bill had been promoted 
by the British Electric. Traction. Company under an agreement 
dated June llth, 1897, between this company and the Electric 
Construction Company. The solicitor called attention to the chief 
objecta of tbe measure. Replying to discumiopn, the chairman 
stated that the present lease would expire in about 3j years. 
The solicitor stated that if the Bill were approved by Parliament, 
the British Electric Traction Company would take over the lease of 
the property and would work it. If the measure were not passed, 
that company would have a claim upon this company for £16,000, 
which the chairman afterwards stated it would be difficult to raise, 
as all the capital powers. of tha company had been «xbhausted. 
Their company did not draft the Bill; under the agreement tbey 
had been bound to assist in its promotion, but the rights of voting 
of individual shareholders were not overridden. The British Elec- 
tric Traction Company paid all the ex of the measure. 

then moved a resolution approving the Bill, which was seconded by 
Mr. Blundstone. An amendment was proposed, bnt the resolution 
was carried with three dissentients. — . | 


The India-Rubber, Gutta-Percha, and Telegraph - 
| Works Company, Limited. | 


‘Tux directors’ report for the year ending December 318, 1898, Фо be 
presented st the general meeting at the Cannon Street Hotel on 
Thursday, 23rd inst., at 12 o'clock псор, reads as follows :—" The 
annexed accounts show, after provision for doubtful debts, a net 
реве for the past year ef £62,222 28. 2d. Adding £13,173 10. 1d. 

rought forward, and deducting £12,500 interim dividend pald in 
July, there remains a disposable balance of £62,695 34 3d. The 
directors recommend the distribution of a dividend of 15s. sbare, 
free of income-tax, amounting to £37,500, making, with tbe interim 
dividend paid in July, a total payment of 10 per cent. for tbe year, 
and leaving £25,395 3s. 3d. to be carried forward. The general 
business has been more profitable during the past year than in 1897, 


the selling prices of goods having been advanced to meet the increase 


in the cost of the raw materials. The cable vestels have been mcde- 
rately employed. The high efficiency of the Silvertown and Persan 
factories has been maintained by consfant renewals, and by the 
replacing of plant and machinery where improved methods of manu- 
facture have so required. The employment cf electricity for the 
transmission of power is being extended st the works. The Melbourne 
agency has been reinstated in its original quarters, the burnt-out 
block baving been reconstructed. Mr. Silver and Mr. Scott, the 
directors, retirirg by rctation, offer themselves for re-election.” 


Blackpool апа Fleetwood Tramroad Company. 


THE annual meeting of this company was held at Man: hester, on 
10th inst., Mr. George Richardson (chairman) presiding. 
In moving the adoption of the report, the Coarnman expressed the 
pure with which the directors recommended the payment of a 
ividend of 8 per cent. At ргетіосв meetings they had not b.en able 
to report the earning of any money. Their present balance-sheet 
represented five and a balf months’ working. Their traffic up to date 
: had been most satisfactory. It had exceeded expectations. They 
proposed to carry forward £3,296, part of which should be devoted 
to eliminating the amount for preliminary expentes from the balance- 
"Sheet. The general prospects of the undertaking were very good. 


"The Dublin United Tramways 


Théy had made a mistake in not issuing sufficient capital at first. 
They did not expect to be required to find so much accommodation as 
now appeared to be necessary. The new capital, amounting to 
£30,000, would be applied solely to the actual business of the com- 
pany, being used to buy additional rolling stock, increase their electric 
plant, provide waiting rooms, апа in other ways meet the necessities 
of the public. If they did not do this they would be sure to have 
competition in some form or another. By next spring they hoped 
that everything would be in readiness to cope fully with the traffic. 

Mr. R H. Рвевтутон seconded the adoption of the report. 

In reply to questions the OHATRMAN afterwards said they were not 
holding their own entirely in the winter, although the loss was 
not very large. The damage by the late gale only amounted to 
about £40. de: | 

The was then adopted. Mr. R. B Barningham and Mr. 
R. 8. Bcddipgton were re-elected directors, and it was resolved that 
the dircctors receive £1,500 for past services, and henceforth £800 


а year. 


Yorkshire House-to-House Electricity Company. 


Ax extraordinary meeting was held at the Great Northern 
Hotel, Leeds, last week, to confirm the resolution winding up the 
company. At a brief preliminary it was resolved А 
grant of £210 should be шаде to Mr. Ro Hammond, the con- 
sulting electrical engineer, as an acknowledgment of his services in 
connection with the formation of the company. Mr. Grosvenor 
Talbot was appointed liquidator of the company, and the other 
сасон as an advisory committee. Mr.John Gordon was appointed 
auditor. 


Stock Exchange Notices.—Applications have been 
made to the Steck Exchange Committee to appoint. а special 
settling day in and to grant a quotation to: British Electrio Traction 
Company, Limited —20.000 6 per cent. cumulative preference shares 
of £10 each; Doulton & Oo., Limited—233,334 5 per cent. cumula- 
tive preference shares of £1 each; 233,334 first mortgage 4 per cent. 
irredeemable debenture stock; and to allow the following securities 
to be quoted in the Official List: British Insulated Wire Company, 
Limited—27,500 6 per cent. cumulative preference shares of 
each, fally paid; Chelsea Electricity Supply Company, Limited— 
Further issue of £40,000 44 per cent. debenture stock; House- ta- 
House Electric Light Supply Company, Limited — Further issue of 
4,000 ordinary shares of £5 each, fully paid, Nos. 15,762 to 19,761. 


The Edison & Swan Uaited Electric Light Company, 
Limited.—The directors have resolved that a payment on account of 
the dividend of the current year be made at the rate of 6 per cent. 
per annum, less income-tax, on the “A” shares of the company, in 
respect of the half-year ended December 31st, 1898. . This will work 
out at 1s. 921. per share on the y paid £5 shares £3 paid, and 
2s. 924. per share on the fully paid £5 shares, less income-tax. The 
dividend warrants will be issued on 24th inst. 


Central London Railway Company.—This company’s 
meeting was held on Wednesday. A report will appear next week. 


{ 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Тташгоай Company.—The receipts for the week 
rg Rr ied llth, 1800, were 41 18а. 8d.; aggregate to date, 


cc alin 
ebruary ; were .; corresponding 
period, 1808, 49,296 8s. 9d. ; increase, 260 10s, 


The City and South London Railway Company.—Th for the week end- 
ing February 12th, 1899, were £1,119; week ending Febru 18th, 1898, 
£1,068; increase, £61; total receipts for half-year, 1899, ,801; corre- 
sponding period, 1896, £7,514; increase, £298. Miles open, 8}. i 


The Dover Corporation Electric Tramways.—The receipts: for the week 
spang February llth, 1899, were £141 2s. ld.: week ending February 
12th, 1898, £105 38. ба.; increase, £85 18a. 6d. Total reoeipts to date, 1899, 
£858 08. 8d. ; corresponding period, 1898, £648 2s. 9d.; increase, £909 18e. 6d. 
Miles of track open week ending кешу llth, 1899, 8; week ending 
February 12th, 1898, 3. Car miles run week ending February 11th, 1899, 
4,245; week ending February 12th, 1898, 2,581. Number of cars, week 
ending February llth, 1899, 11; week ending February 12th, 1898, 7. 


Company.—The receipts for 
809, were as follows —D. U. T. Oo., horse cars, 


D. B. D. Co., electric oars, £963 2s. 8d.; total, £2,907 16s. 8d.; increase, 
£861 11s, 7d ; aggregate to date, £18,691 1s. 7d. ; ditto last year, £18,567 4s. 8d. ; 
increase to date, £129 17s. 4d. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, аз against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways, — The receipts for the week ending 
February 1st, 1899, were £806; total receipts to date, 1899, from June th, 
1898, £8,190. Miles of track open, 84. Car miles run, 5,847. -Number of 
cars, 12. Week ending February 8th, 1899, £272; total receipts to date, 
1899, from June 29th, 1898, £8,462 Miles of track open, 84. Car miles 
run, 5,028. Number of cars, 19. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
February 12th, 1899. amounted to £1,228; corresponding week last year 
£1,380 ; decrease, £157. 

The South Staffordshire Tramways Company.—The recefpts for week ending 
pn а Hd. mere сои та. г категе га ts for six weeks, 

, 8. 9d.; week ending Februa t 580 бв. 4. ; te 
receipts for six weeks, £8, 18s. 9d. ы nS dac 
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SHARE LIST OF ELECTRICAL COMPANIES. TELEGRAPH AND TELEPHONE COMPANIES. 


— 


Stock 


iier jenem done 


Present or Dividends for Closing . 
‚ тиюе, no 6 Feb. Sch. eb. 15th. Feb, 16th, 
юни 1596, | 1897. | 1898. Highest.| Lowest 
-134,4001 African Direct Telegraph, 4 ^ Debs 100 | ... in . |100 —104 100 —104 i vi 
- $5,000 | Amazon Telegraph, в 10; .. 3 — 4 8 — 4 Ps 
125,000 Do. do. 5% Debs. Red. 00 87 — 92 87 — 92 ies 
905, 5001 Anglo-American Telegraph ... ... .. Stock £2 18s| 8 £3 9s| 68 — 70 67 — 69 xd be 
8,047, 2201 Do. do. 8 Ф Pref. .. |Btock|£5 68 6 6 120 —121 |119 — 120xd 1204 | 119 
8,047, 2201 Do. do. Deferred... ixi 928 .. 18 922 188. 164— 17 151 — ló$xd| 10& 153 
- 180,000 Brasilian Submarine Telegraph " ‚| 1017925 |7 % | ... | 152—1 16 — 16% 163 | 161 
75,0001 Do. do. Debs. 2nd series, 1906 1 Se sas 110 —114 |110 —114 т ata 
44,000 | Chili Telephone, Nos. 1 to 44 000 .. ... 5 4 $ 4 Ф 8} 8 set 
10,000,0008| Commercial Cable Е . $100 | 8 8 180 —190 180 —190 197 vos 
1,882, 5281 Do. do. Sterling 500 year 4 y^ Deb. Stock Red. Stock zi 104 —106 105 —107 1053 | 1058 
- 224,850 | Consolidated Telephone Construction and шашы 10/- | 2 ЧР 50 „ 
18, 000 Cuba Telegraph ... See Em 1018 7 Ф — 9 94— 1 92 57 OF 
6,000 Do. 10 y^ Pref. 10 |10 10 * 17 — 18 174— 184 és a 

12,981 | Direct Spanish Telegraph .. is х 5 | 4 4 4— 6 4— 5 sie isi 
. 6,000 Do. do. 10 ' Cum. Pref, А 6 10 10 10 — 11 10 — 11 js iss 

80,0001 Do. do. 44 % Debs., Nos. 1 to 6,000 „| 50 | 4 4d 104 —107% 104 —107%, | ... Ра 

60, 71070 Direct United States Cable — 202 I 123— 13 | 124— 12j 122 | 124 
120,000 | Direct West India Cable, 4$ 95 Reg. “Deb. ..|100, .. " 102 —105 102 —105 sis vis 

4,000,000 | Eastern Telegraph, Ord. Stock ... Stock| ... T 177 —182 179 —184 182 | 178 
1,295,000 Do. 8495 Pref. Stock ie 100 |... ads 103 —106 104 —107 106 | 1053 
500,000 Do. Prov. Certs., all paid ... m T iss 103 —106 103 —106 js и 

89,900 Do. : Debs., repayable August, 1899... | 100 | 5 6 99 —102 | 99 —102 

1,482,268! Do. Mort. Deb. Stock Red. we. Stock 4 4 126 —129 126 —130 27 ке 
350,000 кане Кашы Astralasia, 75 China Telegraph 10 7 7 172— 18} 172— 18} 18} | 178 
o. 5 us. Gov. Sub.) Deb., 1900, red. ann. 

10,2001 5 040, 8, 976—4, 926 100 6 | 5 95 99 —103 99 —103 

64,4001 Do. do. Bearer, 1,060—8,978, 4,827—6, 400 | 100 | 6 7 5 $ 100 —108 1100 —103 
820,000! = Do. 1%) Deb. тещ i» А -— b. „Stock 4 4 124 —128 |125 —129 

astern an uth can Tel jh, 5 ort. De 

85,100. { * 1900 red. ioan Telegraph Nos. vp 100 | 6 * „ 

46, 5007 Do. do. do. to bearer, 2,844 to 6,500 100 | 6 "T . . |100 —108 100 —108 sine is 
900, O00 no 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 100 4 5| ... .. 102 —105 102 —105 xis = 
200,000! 4% Reg. Mt. Debs. (Mauritius Bub. )1- 1—8,000 | 25 | 4 Ta . . 104 —107% |104 —107 AM T 
180,227 Globe" Telegraph and Trust wk ж „| 10|4 4h . |122— 18] 127— 134 183 | 123 

| 160,049 i do. 6 Y Pref °з TT Im 10 6 6 eee 164— 173 17 — 174 174 17} 
150,000 Өтөм, Northern Telegraph, of Copenhagen... e) 5 | 10 10 10 .. | 29 — 80 — 804 | 202] ... 
150,000]: до. до. до. Debs. ... | 100 | 5 5 . . |101 —104 101 —104 us P 
: 97,800 Halter 8 Bermuda Cable 4195 Ist. Mt. .Dbs., n.1-1,200, rd. 100 |... A . | 99 —102 99 —102 bes T 

17,000 | Indo-European Telegraph ero „ 28 10 % 10 .. 68 — 61 58 — 6 |... | . 
100, 000? London Pistino-Braliian Telegraph, 6 % Debs. ... „„‚ | 100 | 6 6 .. [109 —112 100 —112 2 € 
484,507 | National Telephone, 1 to 484,607 s PS 985 5 | 54 6 6 | 6 53— 6 6| 5; 

15,000 . Do. 6 % Cum. Ist Pref. ..  ..  ..| 10 6 6 6 14 — 16 | 14 — 16 18 |... 

‚16, Ро. 6 J Cum. 2nd Pref. ... 10 6 6% 6 18 — 15 | 14 — 16 К 
“980, Do. 5 & Non-oum. 8rd Pref., 1 to 250,000 5 5 5 5 56— 53 | 56— 51 514 

1,229,471 Deb. Stock Red. Stock 34 8j 34% | 99 —101 |100 —102 101 | 100 
171,604 | Oriental Telephone and 3 Nos. 1 to 171, 504, fully peid 1|65 6 е i— 2 #&— i 
100,000! Pacifio and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 104 —107 105 —108 id ез 

11,889 Reuters . see eee 069 eos 8 5 б ==. 73 те 73 62 eee 

8,881 Submarine Cables. Trust Vs сое ёва is woe |Oert.| ... C 136 —141 138 —143 1404 | ... 

58,000 | United River Plate Telephone " s des 5 5 6 4t— Ре ane 
151, 781 Do. do. 5% Debs. ... Gái .. |Btock| ... — 104 —107 |104 —107 е7 ia 
300,0001| West African Telegraph, 5 % Debs. . „100 5 5 95 100 —108 100 —108 is ams 

80,008 | West Coast of America, Nos. 1—80,000 and 58,001—58,008 | 9 | .. | ... i 1 is M Ev 

- 150,000 Do.. do. 495 Debs., 1—1 ‚500 gua. by Bras. PUN Tel | 100 | ... ies 108 —106 103 —106 "e 88 

64,260 Western and Brazilian Telegraph т oe | 15 | 2 82 12}— 122 | 12j— 13 Т sae 

88,129 Do. do. do. 5 % Pret Pref. "Ord. .. eee eee 74 6. 5 8 = 83 81— TID eee 

58,120 Do. do. do. eee tot ns i 4 ized 44 4 — eee eee 
880,631 Do. do. do. - 4 y 4 Dab. Stock Red. eee B soe pee 106 —108 106 —109 108 1054 

= 88,831 West India and Panama Telegraph. eos eee II) зө 10 1 4 11— 14 lj— 1 16 ees | 

94, Do. do. do. 6 Cum. 1st Pref. soe 10 6 6 1 1 101— 10 104, ә 

4000| — Do do do. Вв & Oum. and Frei... 10|8 % |6 в 8&i- ор |. |. 

80,0001 Do. do. do. 6 Y Debs., Nos. 1 to 1,800 | 100 | 5 5 104 —107 |104 —107 iei 

. 168,1000 Western Union of U.B. Telegraph, 6 95 Ster. Bonds ...| 100 | 6 6 98 —103 98 —108 in 
ELECTRICITY SUPPLY COMPANIES. 

80,000 ui. Oross and Strand Electricity Supply dats m 5 6 * 7 8 ^ 11 — 12 11 — 12 І si 

20,000 do. do. do. 4 V Cum. Pref. 5 b T e — 6 — 6 is ; 

84,000 ош Electricity Supply, Ord.,  ... TN T б 5 ' 6 " 9 — 10 9 — 10 : Я" 

60,000 Do. do. do. m 4 Deb. Stock Red. . Stock 4$ D . 114 —116 114 —116 iss 

50,000 | City of London Electric Lightirg, Ord. 40 /001—890,000 | 1017 € 10 F 6 23 — 24 | 19 — 20 200 | 19 

10,000 Do. Ord. Nos. 90,001 to 100,000 >... ..| 10 | esl se |... | 22 — 24 18 — 20 194 | 18] 

40,000 ре: 2 Cum. Pref., 1 to 40,000 7 10 6 $ | e 6 % | 154— 164 | 164= 164 e m 
400,000 Deb. Stock, " Borip. (iss. at £115) ‘all paid ode | 5 | 6 125 —180 (124 —129 125 Ss 

80,000 | баш. st Lond’ & Brash Prov. Eleo Ltg., Ord. 1—90,000 | 10 | ni | ni 1241— 184 12 — 13 | 123! 12 

10,000 Do. do. do. Nos. 80,001 to 40,000 10 |... К 12 — 18 12 — 18 sas ae 

000 Do. do. do. 6 95 Pref., 46,001 —60, 000 10 6 % 6 144— 154 |144— 154 | 1430 14 
17,400 | Edmundsons Elec. Corp ‚ Ord. Shares 1—17,400 .. 5, .. |6 5 — 61— 5j Hi or 
15,661 N Electric Light Supply, Ord., 101 to 16, 761 5| ... | 4 9 — 10 9 — 10 ер bos 

,000 7 95 Cum. Pref. ... 6/7925 7 104 104 ies = 

110,000 London Electrio Supply Cina Gn а „ 
Do. do. са о. 6 Ф Pref. o. ee ix 64— 7 64— 7 6 
100, 000 Do. do. do, 4% lst Mt. Db. Stock Rd. |Stock| ... 99 108 —106 104 —106 ie s 

62,500 Metropolitan Electrio Supply, 101 to 62,500 e | 10 5 V 6 184— 194 171— 183 183 

22,500 Do. Nos. 62,501 to 85, 000, £7 paid "7 B5 р je 12 — 13 14 — 15 28 s 
320,000/ Ро. E Firat Mortgage Debenture Stock | ... | 4% | 44 118 —121 |118 —121 11932 

21.350 Notting Hill Electric Lighting i: 10 | 4 6 174— 1 174— 18 25 oe 
St. James’s and Pall Mall Electric Light, Ord. .. 5 11054 14 176 164— 171 16 — 17 16416 103 

20'000 Do. do. 7 % Pret., 20,081 to 40,080 5 7 7 9 — 10 9 — 10 ха 92 

65,000 South London Electricity Supply, Ord., £3 paid гав б 39— 86 81— 84 ез D 

79,900 | Westminster Electrio Supply, Ord., 101 £080,000 — .. 619 F 12 % 12 15 — 16 151 163 

* Bubject to Founder's Bisre t Quotations on Liverpool Stock Exchange. 
3 Unless otherwise stated all shares are fully А 1 Dividends paid in deferred share warrants, a 
Dividends marked § are for a year consisting of the letter part of one year and the Srst 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


воск | боа a Business done 
Present or Dividends for ng osing during week 
Issue. НАМЕ. Share. the last three years, Lp ug Wer ended 
«Buh. . Feb. 16th, 1899. 
| 1896. | 1897. | 1898. Highest.| Lowest. 
60,000 | Aluminium '* A" shares, Nos. 1—60,000 ... i ie Li a „ GN 3 — 3} з — 8} 3 
90,000 Do. 4{ % 1st Mort. Deb. Stock Red. ES ... [Stock] ... 8 .. | 94 —100 94 —100 T 99 
80,000 R © к: io "En seil. ЧО“ | us ies . | 17 — 18 17 — 18 т 888 
o. o. 6 um. 00 000 
10,000 (issued at £2 10s. prem. all pd.) 10. .. — 131— 14 131— 13ixd 
100, 000 Do. do. 5 Ф Perpetual Debenture Stock ... |Stock| ... sed .. |120 —122 [121 —123 1224 | 1213 
90,000 | Brush Eleol. Enging., Ord., 1 to 90,000  .. 8 nil | ml |... | 1— 23 | 1j— 23 1| x. 
90,000 Do. do. Non oum. he Pref., 1 to 90,000 2| nil 49 .. 24— 24— 2i 
125,000: Do. do. 422 eb. Stock ... (Stock) ... iss we 111 —115 111 —116 ea 
50,000 Do. do. 2nd d Deb. Stock Red.. Stock o .. 1101 —104 101 —104 101 киз 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... 5| .. dis wee |104— 113 | 124— 133 18 114 
9880 Do. do 44 95 1st Mort. Deb. Btock Red. Stock A .. |110 —118 118 —116 TA i 
35,950 | Central London Railway, Ord. Shares... .. . 10 | .. | .. | .. | og 10р | 9g— 10g 103 O 
78,803 Do. do. do. £8 paid 10 .. n EN 71— 8} 7i— 8i 8 ee 
61,088 Do. do. Pref. half-shares E paid "uS M se ve 34— 4 8)1— 4 з .. 
71,47 Do. do. Def. do. #5 paid MTM NS - 885 4 — 4 4 — 4 T Ae 
680,0001 | City and South London Railway  .. . Stock 13%) 11%] 24%| 71 — 73 | 72 — 74 ха 73 72 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10 ... кз 288 43— 6} 43— 5} 54 5 
82,098 | Crompton & Co., Моа, tse 82, at wae б , а E 8| .. Pis wee 21— 3} 21— 34 Sh | . 
о. 5% 1st Mort. Reg. De в., to 748 
82,850 £100, and 901 to 1 ,070 of £50 Red. eee TIT eee eot 98 — 101 98 —101 
99,261 | Edison & Swan Utd. El. Lgt., A" shares, £3 pd. I to 90, 261 6 53% 6 ‚| a 3 21— 229. 
17,189 Do. do. do. ' A" Shares, 01—017,189 | 5 de 6 4c 5. | 4-= B " 
194,028 Do. do. do. 4 95 Deb. Stock Red. | 100 A 97 — 99 97 — 99 985 | . 
112,100 | Electrio Construction, 1 to 112,100 ... secl Belo 6 6 21— 24 | 23— 24 
25,000 Do. do. 42 Cum. Pref., 1 to 25,000 iss 2| 7 7 7 @ з — 84 3 — 
140,300 Do. do. Perp. Ist Mort. Deb. Stock e. Stock 103 —106 103 —106 1043 


91,106 Elmore' 8 Patent Copper Герова, 1 to 70,000 ... sis 2 uw 

07,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2|. 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 

33 Here (W. Ti Telegraph Works, Ord. ... jus e| 10 |1 


7 Pn 
7 77 184— 193 183— 194 | 192 

80,000 Po. do. do. 43 Mort. Deb. Stock... Stock 43 n ; 5 
0 


8, do. 7% Pref. .. ..| 10 
111 —116 111 —116 T 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10|1 10 %| 22 — 23 28 — 24 238 | 22] 
90 - Do. i " m id our 4 95 Ist Mort. Debs. | 100 | ... si % 102 —106 102 My re n 
э verpoo Over way, eos I 10 3 101— 103 103 — 01 eee eee 
10,000 Do. do. Pref., £10 paid 006 TY 10 55 s 510 P 154 142— 154 TT oes 
87,350 Telegraph Construction and Maintenance ... ..| 12 15 15 15 % 87 88 — 42 41 395 
18,400 Telegraph Manutnotaring, Ord. Nos. 6,601 to 20,000... 5... m d 81 — E: 81— 9i 95 ... 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 5 .. P xus 51— 6 51— 6 сз vis 
640,000 Waterloo and City Railway, Ord. Stock  ... ds .. | 100 | ... Ses 3 95100 —112 109 —112 xd 112 | 1114 


1 Quotations on Liverpool Stock Ex t Unless otherwise stated all shares are fully paid. 
Dividends marked § are or & year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS ОР SECURITIES NOT OFFICIALLY QUOTED. 


Bir: ham Electrio Supply, 0 туаАгч nuy paid) 104. National Electrio Free Wiring, 10s. paid, 8/6 to 9/6. 
British Alaminium, Ordinary, 1 Smithfield Market Electric, 4— 4$. 
House-to-House, 44% Deboataree s of 2103 108 — 108. T. Parker, £10 (fully paid), 154. 


Kensington and ughte dge Electrio Lighting, Ordinary Shares 
"as бшу рч inj, 9 lst Preference Cumulative 6%, £5 
(fully ny ud. юа 107—110. Dividend, 1898, 


е. + From: В Bbare List, · Bank rate ‹ of f discount 3 per cent. (February 2nd, 1899). 


-— 


MARKET QUOTATIONS, Wednesday, February 15th. 


— — — — — — — — 


CHEMICALS, &c. | This week. | Last week. te METALS, &o. This week. | Last week. x, Increase ог 
| | 
a Acid, i. T «+ per ст. 5/- | 5/- | $6 d Aluminium Wire, in ton lots. per ton £224 £294 
а „ Nitric ч ee .. per owt. 22/- | 22/- | | b Sheet, in ton lots. per ton £191 | £191 
а „ Oxalic. ^s .. рег cwt. 82/- | B2/- | * c Brass (rolled metal 2" to 12") basis per Ib. Rid. | а, 
а „ Bulphurio .. в» per cwt. 5/6 5/6 | » | : » Tube(brazed) .. per lb. 10d. | 10d. 
a Ammoniac, Sal .. +. рег cwt. 87/- 87/- - | Wire, basis Ps per lb. 824. | 84d. 
а Ammonia, Muriate (grey) . рег ton £19 £19 | = | f Ebonite Rod T ee +» per lb, 8/- | 8/- 
v (white) .. perton £26 £26 e f Sheet T . per lb. b м 5/- 
a s Bieschin powder T per ton #5 15 £5 15 | e 9 Соррег Вагв per ton 479 £79 
a Bisulphide of Carbon .. .. рег ton #15 | £15 $6 UEM „ Wire (basis price) .. per lb. | 93d. 93d. 
a Borax . ee е .. рег ton £16 10 |. £16 10 ee | g »  Bheet ++ per ton £79 £79 
a Benzole (90 оу.) 40 50 .. per gal. | 1|- 7/- | R | я и Вой "i: .. рег ton £79 £79 | 
a Oc»? а 9%) Ў +» per gal. 5/6 5/6 | as n German Silver Wire per lb. 1/6 | 1/6 
a Copper Sulphate .. T .. рег ton £2510 £24 80/- inc. | 1 * | Ж 
a Lead, Nitrate se ee ae — ton £29 £28 | T | А Gutte-percha, fine * per Ib. 6% | 6/ 
= » White Bugar - „ рег ton £30 10 #80 10 T h India-rubber, Para fine per lb, 4/2 | 4/14 to 4/2 
» Peroxide .. , per ton 227 10 £27 10 e i Iron, Charcoal Sheets .. .. рег ton £18 | £18 T 
a a Methylated Spirit . per gal. 2/9 2/9 E í , Pig (Cleveland warrants) per ton 45/6 47/94 84d. inc. 
a a Bolvent (90 0% at ií „ Forgings, acoording to size рег ton From £11 | From #11 | T 
160° C per gal. 5/6 5/6 í ,  Borap, heavy per ton | 50/- to 55/- | 50/- to 55/- | 
a Potash, 8 in casks. . per Ib. Bad. Bid. T i „ Wire galvanised No. 8. per ton £8 15 £8 15 
a „  Caustie (75/80 % , per ton #24 £924 EM g Lead, English Ingot  .. per ton £15 £15 
„ Bisulphate * per ton £35 £35 je g „ Sheet... +» per ton £15 15 £15 15 
a а Bhellao - ee S рег сиё. 67/- 67/- | T | Mica (uncut slabs 8” long) .. per lb. 6/6 6/6 
a Sulphate of Magnesia T .. рег ton £4 10 £4 10 T m Manganin Wire No. 28.. per lb. 8/- Bj- 
a Sulphur, Sublimed Flowers .. per ton €6 15 £6 15 Y g Mercury .. T ee „ per bottle £85 £85 
> " Ju егей .. ++ per ton £5 15 £515 | es | oPlatinum .. .. рег 02. £366 £8 6 6 
" Lu . per ton £55 £5 5 - | á Steel, Magnet, acc'd' E to desc' ү n p. ton to £40 From £15 | 
- Boda, Caustic (while 70 е.) .. рег ton £7 10 £7 10 - | 4 Bteel, MAN in bars .. £58 £58 | 
a „ Crystals... +» рег ton £8 £8 50 | Tin, block . T . рег ton £115 £115 
а „ Bichromate, casks per lb. ва, | ва. én 7 e BAL 4s ; per lb. 1/6 1/6 
| | n , wire Nos. 1 to 16 . per lb. 1/6 1/6 
| ј Yarns, Cotton, Single 101b. bundles pr Ib. 62а. 614. 
j „ Flax, 6 or 8 lea.. ,. per lb. 4d. 4d; 
j " Hemp, 8 ply 10 ibs. .. per lb. 444. | ida. 
j " „ Russian, 10 lbs. per Ib. 44d, 44d. 
j * Jute, 180 lbs. rove .. per ton £12 £12 
j Manila, 24 thread . рег ton £30 | £30 | 
| k Zinc, Sheet (Vielle Montagne bnd.) p. t. £31 | #81 1. А 
а : Quo tations sup supplied by Mesars. G. Boor & í чочо supplied by Meesrs. Bolling & Lowe. 
b n * » The Bri tish Aluminio Co., Ltd j n » , C. Yeo & Co. 
e » Г] 97 Mesars. Thos, Bolton & Bons, k n 97 9 77 Mo 8 Ashb ; Limited. 
d ч 1 " 1 i i M „ Zanders, Wake & Co. 
" » " U Th India-R bbe G P d Tel vy ks m » n " » uf T. ре Со., Ltd. 
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NERNST’S ELECTRIC LIGHT.” 


By JAMES SWINBURNE. 


= 


Bzronn describing Nernst's invention, it may be profitable to spend 
& few minutes reviewing the position of electric 
industry is at present controlled by the incandescent lamp. We are 
во accustomed to this, and it is taken for granted in such an un- 
conscious way, that we do not realise how much everything depends 
on the maker of the carbon incandescent lamp. 


was no development of central station supply at that time, but still, 
onging for higher pres- 


clumsy affair, with little loops of platinum at the sides. At first the 
bad, but 

or in some cases 110 volts, became the recognised pressure for elec- 
trical supply. 

As town lighting from central stations came into being, the limit 
of 100 volts became a serious trouble, and the evil was partly 
mitigated by the use of three or even five-wire systems. І must 
point out that the incandescent lamp exercises its tyranny in two 
ways. It not only insists on a low pressure, such as, say, 100: and 
thus demands large leads to feed it, but it is so sensitive to variations 
of pressure that the system of distribution has to be arranged to 
give a practically uniform pressure at the terminal of the lamp. The 
necessity for uniform pressure probably gives more trouble, and costs 
more than the mere low pressure; and it would be cheaper to supply 
at 100 volts with a good margin of A ааа variation о? pressure 
than supply at 200, with a very sm osi any ls variation. 

Quite ea the incandescent lamp makers have produced things 
нзр рае а аы го ту A pris аи for 250 volts. Во there 

а gen on of supply companies to jump to a 
200-volt supply. 'The innocent consumer is therefore s preted by the 
company to change over to 200 volts. The company likes the change 
very much, and the lamp maker also enjoys it, as he makes more 
lamps and more for them. 

. Considering the enormous importance of the incandescent lamp, its 
improvement has received extraordinarily little altention. It limits 
us аз regards pressure, it used to hamper us by its cost, it limits us 
as to variation of , and it limits us very seriously by its 
inefficiency. Yet, in spite of these, the carbon incandescent lam 
has made practically no advance in 15 years. Of course, mere de 
improvement in manufacture has taken place, and this has led 
to quality and greater uniformity, hence cheapness; but 
there has been no radical improvement. The jump to 200 volts from 
100, or from 50 to 100, did not depend on any sort of radical improve- 
ment in the incandescent lamp; it was merely the result of detail 
8 making it possible to produce long thin filaments. 
О things being equal, it is easy to see thatthe long thin filaments 
must be weaker. If the carbon has the same specific resistance, the 


h is w=." and 1 5. 


икт apr y Ёш consumers? Unfortunately the consumer is rapidly 
getting sad as itis. The 100-volt 8 O.P. lamp does not please 
im much, and the 200.volt 8 C.P. lamp has in no way d ted 
him; if the lamp is made with two 100-volt filaments in series, it 
combines the disadvan of both, without the advantages of the 
smallcandle-power of either. But it adds some further disadvan- 
to the higher ure which I have not so far touched 
is that the hi the peus the more troubles there 
silent discharge, or whatever it iscalled. I need only 
to the well-known experiment, in which a third terminal is 
]ашр. A galvanometer then shows a current going 
inside the lamp. This is no doubt intimately con- 
with the life, or rather with the death of the lamp. А 
dealt with the question of high pressure incandescent lamps 
length because the subject is y of vital importance, and 
ch neglected. Our technical colleges, and our technical 
our technical societies pay the greatest attention to ques- 
а per cent. or two in the efficiencies of dynamos and trans- 
„and give a good deal of attention to engines and boilers. 
is because there is plenty of room for calculations in connection 
subjects; but the incandescent lamp, which at present 
the whole career of the lighting industry in the little curl of 
red-hot carbon that can hardly support its own weight, receives 
attention at all. How much does the average electrical engineer 
about incandescent lamps? The only subject that is treated 
in the same way is the cable. About half the money in town light- 
ing goes in the cable, a mere fraction in the dynamos and trans- 
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formers themselves; во the average electrical engineer knows nothing 
about cables. 

Bo far I have only discussed the incandescent lamp; the arc lamp 
has also to be considered. I will not say much about the arc lamp 
just now, but will add a little more when the Nernst lamp is com- 
pared with it. The ordinary arc is limited in pressure to about 50 
volte, including the series resistances neoessary for regulating. The 
enclosed arc is а new development, which is more satisfactory as 

rds pressure and as regards consumption of carbon. 

e lamp I describe to-night is the invention of Prof. Walther 
Nernst, of the University o£ Góttingen. Though he is a young man, 
Prof. Nernst's name is already known to all modern chemists as a 
leading authority and original thinker in the field of physical 
chemistry. It is unusual for а man who has climbed to the top of 
one tree to jump to the top of another. 

Nernst's, like most great inventions, is exceedingly simple as soon 

as it is understood. The efficiency of an incandescent body, ss far 
as radiation goes, depends simply on the temperature. The efficieney 
of an incandescent lamp, for instance, depends on the temperature 
of the filament only, providing there is no loss by convection. The 
carbon will not stand a sufficiently high temperature, especially as, in 
addition to its low specific resistance, the filament has to be long and 
slender, and thus weak.  Nernst, therefore, chose а material that 
would stand higher temperatures than carbon, and his material has 
the incidental advantage that its specific resistance is so high, that 
strong rods can be used for high pressures instead of thin ents. 
The most refractory materials so far used in lighting are zirconis, 
which has been used to replace lime in the limelight, and the oxides, 
or so-called rare earths, in the Welsbach mantles. I am aware, of 
courte, that many people suppose that the Welsbach mantle is not 
very hot, treating it as if it were at a temperature, for instance, 
below the melting point of platinum. The light emitted ís supposed 
to be due to some special power of selective emission, due to the 
oxides employed. I have had a good deal to do with incandescent 
gas mantles, and I find no reason to suppose there is any magic effect 
of this sort going on. The part of the fiame where the mantles hang - 
fuses platinum wire easily, and very few materials can stand the tem- 
perature without fusing or volatilising. Lime and many other oxides 
volatilite slowly from the mantles. I do not mean that the mantles 
are above the boiling point of lime. I have some idea of its melting 
point, as I bave made a few pounds of melted lime and run it out on 
the floor to look at it. The Welsbach mantles, which are now chiefly 
thoria, are at a temperature nesr their softening point, and in the 
making are raised to а temperature at which they begin to soften. 

Nernst takes highly refractory oxides as his ma It does not 
seem promising, because such oxides are notoriously good іпешаќоге. 

But such insulators are electrolytes when hot. Nernst, therefore, 
heats the rods to make them conduct, and then heats them electric- 
ally, preserving а temperature which is within the limits that the 
material can bear without softening. This means that he can tske 
the most refractory bodies supplied by the whole range of chemical 
research, and can heat them to & temperature short of their softening 
point, and can thus get an efficiency unknown to workers on the 

candescent lamp. Such efficiency also means whiteness of light, 
во long ae the efficiency is not too high. Thus the cfater of the arc 
being at а temperature of boiling carbon, gives a light that is un- 
pleasantly blue. 

The material is worked up into little white rods. Each rod is 
mounted on two platinum wires, a little paste made of refractory 
oxides being applied to the jointe. The little rod with its two wires 
is then mounted in a holder which fits ordinary electric light fittings. 
Ав the rods fall in resistance as the temperature increases, after the 
manner of electrolytes, an increase of current produces a decrease сї 
Yesistance. This tends to give some insta in running in parallel 
on supply circuits. This instability is co ‚аз in an arc lamp 
which has analogous properties, due to а different cause, A series 
resistance. The Nernst rod has therefore a resistance in This 
is made up of exceedingly fine wire, and for ordinary circuits amounts 
to 10 or 14 per cent. of the whole resistance of the lamp. "The con- 
sumption, including the resistance, is 1:5 watts per candle for large 

lamps, and 1:6 for small lights or low pressures. In small or low 
pressure lamps the loss of heat at the ends is larger in proportion. 
Buch a lamp as I have described will not light up of itself, for the 
rod is an insulator when cold. The simplest way to start ibis to 
warm it up with a match, or better with a small spirit-lamp. Such a 
is not чет уау oer as regards first cost, but very 
economical in running. е life of rods, running' at an efficiency 
of 3 of a candle per watt, including the resistance, is already more 
than 500 hours in good ens. If the Nernst lamp advances as 
much in the first few years of its existence as the carbon lamp did 
between 1880 and 1882, it will soon be made so well that the rods 
last а life-time. When the rod is worn out а new rod with its wire 
шон is all that is replaced. The whole lamp is not thrown away 
at 

The method of lighting I bave described, though it may be used 
in many cases, such as large pablic rooms, is really a savage mode of 
ignition, fi& only for dealing with uncivilised commodities, such as 
gas and tobacoo. 

The small lamps and the lamps of medium sizs are in practice 
started by a heating resistance. This is arranged close to the rod, 
and in shunt to it. As soon as the rod is hot enough to conduct, its 
current works a tiny cut-out in the reslstauce circuit. In large 
lamps the heating system is a little more elaborate, as the resistance 
arrangement is arranged as a sort of hood which covers the rod. Ав 
soon as tbe rod conducts, not only is the resistance circuit broken, but 
the electro-magnet lifts the little hood clearoff the rod. In all these 
forms, the rod and its mounting are replaceable without interfering 
with the rest of the lamp. 

We now have to consider the part tbe Nernst lamp is probably 
going to play in the near future. 
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Compared with the small incandescent lamps, as you deal with a 
material of much higher specific resistance, it is easy to give both 
small lights and high pressures. The question of lighting ів exceed- 
ingly important, though it appears trifling at first sight. People are so 
accustomed to lamps being turned on from the door without any 
further trcuble that they will generally object to having to light 
them with matches or spirit Jamps, bat there are many cases in which 
it will be quite satisfactory to have one lamp with an automatic 
lighter to show you the way into the room, the rest being lighted 
with matches or а spirit lamp as needed. There will be, however, a 
considerable opening for the cheap, small power, high efficiency lamp, 
and the disadvantage as to lighting is small in such cases as cafés, 
restaurants, churches, hotels, railway stations, and in short, in most 
public rooms, is small. М 

Coming now ќо the rext size, that is to вау, lamps of 20 to 
200 candle-power, and even small lamps in which it is worth 
wbile to have automatic ignition, the first cost of such lamps will 
be higher than the first cost of incandescente, but as the rod itself 
bas alone fo be replaced, that is a matter of very alight importance. 
This size Of Nernst lamp has, further, every chance of completely 
ousting the carbon incandescent on the score of cheapness, as to 
renewale, higher efficiency, better coloured light, and perhaps more 
especially bigh pressures. Once the Nernst lamp becomes so general 
that systems of distribution are laid out to suit it, instead of to suit 
the carbon Jamp, the carbon арра practically “ out of the running.” 
It must be remembered that the Nernst can compete with the carbon 
filament at any pressure that suits the filament, but the Neznet lamp 
can easily go right out of the depth of the filament ard have the 
bigher pressures to itself. It must be remembered that at present 
the cost of cables in a system of distribution is an exceedingly large 
item. 

Turning now to the large lamps, they compete with the arc lamp 
in efficiency. Of course the «fficiency of the arc lamp is not a very 
definite quantity. The candle-power ie generally determined b 
multiplying the current by two and adding zzros at discretion. A 
I can say is, that however many z:ros the good nature of the maker 
may supply, a Nernst lamp taking tbe same power gives a better 
light. Ween carefully arranged on the photometer, the атс may be 
better in given directions, but a lot of light given in directions that 
you do not want is not the tame as the same light distributed with a 
uniform spherical emission. The arc lamps shown kere will give tbe 
audience а good idea of the relative values. The Nernst gives a 
plessanter, and, cf course, a perfectly steady light. Coming to coste, 
the Nernst will be very much cheaper in firat cost, bu$ enormously 
cheaper in maintenance. It also goes quite away from the arc as to 
pressures. There is no trouble, for instance, in making large lamps 
to work in parallel at 500 volts, and by using double rods, at 1,000 
volts. This puts an entirely new development of electrio lighting in 
the hands of the engineer. 

There is ore point I have said little about yet. The incan- 
descent lamp which is still with us gives trouble not only 
because of the low pressure it needs, bot also because it 
demands that the pressure shall be kept uniform. It seoms 
quite possible that the Nernst lamp may be made to 
stand a much greater variation of pressure tban the filament. 
If this proves true, it means an enormous difference in the designing 
of distribution mains. I do not like to say much abont this yet, as 
the invention is too young, and too little time bas been available to 
make much certain progress in that direction. Results are promising, 
but itis best not to be sanguine. 

It is difficult to discuss an invention like this without being carried 
away by enthusiasm. I feel, however, that I have bot feebly shown. 
forth the probable future of what seems to me the greatest invention 
in electric lighting that we have seen for many years. Still, I am 
sure I have not been too sanguine. 


DISOUSSION. . 


The CHarbMaN, in inviting discussion, said Mr. Swinburne had 
fascinated me al by the заа in which he had put drugs allthe 
good points of the Nernst lamp, including the possibility of going 
back to old habite and lighting electric аира еш а match. 

Prof. Ayrton, F.R.S., congratulated f. Nernst on having 
achieved such а wonderful result by such simple means, vis., render- 
ing an insulator conducting by heating it; and Mr. Swinburne on 
the way in which he had put the matter before the meeting. The 
knowledge that an insulator could be made to conduct electricity b 
heating it was much older than the recent experiments of Bir W. 
Roberts-Austen, for some 23 years ago a paper appeared in the 
Transactions of the Royal Society on that very subject of the 
extraordinary diminution of resistance in a solid electrolyte by 
heating. In Japan, plates of sinc and copper were put on each side 
of a glass plate, which was heated, and the electromotive force 
passing, as indicated by a high resistance voltmeter, after short cir- 
cuiting the cell, appeared almost as rapidly as if the plates bad been 
immersed in dilute sulphuric acid. It had also been known ever 
since carton filament lamps had been on the market that there were 
certain difficulties connected with them, and many experiments had 
been made, and patents taken out, with the object of using refractory 
earths, but, apparently, no one before Prof. Nernst had thought of 
the simple expedient of heating a very good insulator with a match 
or spirit lamp, applying a current of suitable potential, and thus 
obtaining a brilliant light, such as they bad now seen for the first 
time. Tbis result was clearly of an enormous commercial importance, 
and would be an entirely new departure in glow-lamp electiic light- 
ing. It was also extremely interesting from the purely scientific 
side, touching on a question which Mr. Swinburne had passed over 
rather lightly, as if it was only a few foolish people who fancied there 
was something in the Welsbach mantle which they did not entirely 
understand. This invention showed, at any rate, that illuminating 


t 


gas was not necessary for obtaining light by incandescence from the 
rare earths. Some five or six years ago he asked au assistant of his 
to lock up the literature on the subject of the Welsbach burner, and 
see if any had been made throwing any light on the question 
whether the effect of the burner depended solely on the high tem- 
perature. He gave him а reference to а German in which 
experiments were quofed, which scemed to show that the high tem- 
perature was not the sole factor. Later on he discussed the matter 
with a very distinguished English chemist, who agreed in the view 
that it wss not solely a question of temperature, and a year or two 
afterwards he in discussed it with Prof. Elihu Thomson in 
America, who took «xactly the same view. Many people thought that 
the material of which the mantle was made had the power of absorb- 
ing oxygen from the air or the gas, and compressed it, much as spongy 
black absorbed hydrogen and oxygen, and so caused eal reg to 
burn under considerable molecular pressure. It was not merely that 
the Bunsen flame raised the material to a high temperature, but that 
the gas and air were compressed together in the pores of the mate- 
rial, so ihat the gas was burnt under pressure, and so you got a much 
higher temperature than you otherwise would. In the glow 
lamp, as they were not dealing with gas, it did not seem that 
the materials could play any such part. There seemed to be 
something in that idea, because it was necessary for the mantle to 
be а certain exact composition; you could not take thoria or 
zirconia at random use it; you must have а certain 
definite combination to produce an efficient mantle. In fact, it was 
the addition of 0'4 per cent. of ceria which converted the Wels- 
bach burner from a ghastly failure commercially into a wonderfal 
success. Не should like to know whether the mantle was not at a 
much higher temperature than the flame which surrounded it, and 
whether a particular combination of materials did not reach a much 
higher temperature than another combination immersed in the same 
flame. If so, it not merely the temperature of the flame which 
. the result. There was one great advantage about the 

ernst lamp, it did not seem пеше а thinglass bell and a vacuum, 
and thus got rid of a very serious difficulty, because these bulbs were 
very fragile, and were easily destroyed by a touch of a broom or care- 
lessnese in igi i many lamps also were defective, not from any 
fault in filament, but because the vacuum was imperfect. He should 
like to know the reason of the difference in the colour of the light of 
the Welsbach and the Nernst lamps—was it a difference in material 
or in temperature ? He understcod from his colleague, Dr. Armstrong, 
who visited Prof. Nernst some time ago, that it was essential to use 
an alternating current, as with a direct current the incandescent rod 
soon ceased to make good contact with one of the platinum 
terminals. 

Mr. Нівлм Maxim said he had always understood that the light in 
the Welsbach burner did not depend entirely on the temperature. 
There were many things in nature which gave light without any heat 
at all; such were glow-worms and fireflies. His opinion was that 
any substance, if there were any which did not volatilise at all, 
would give a light proportionate to the temperature; that platinum 
or iridium, or iron, if the iron was not burnt, would all give the same 
light at the same temperature, provided none of the material was 
wasted. Of course, if the least psrticle passed into the sir, the flame 
would be coloured. In all probability the light emitted did not 
increase as the temperature directly, but as the square, some said as 
the cub2, and some said as the fifteenth power of the temperature, 
and he was inclined to think that a elight increase in temperature 
increased the lighting power a great deal. In the Welsbach burner 
the light was not white, and that, he thought, indicated that some 
change was going on which made the a parens light her than that 
due merely to the tem If carbon were heated to the same 
b ed wo it would not give the same light. | 

R S. Enskrxm seid it would be an enormous advantage to 
central supply stations when these lamps came on the market. There 
was а great difficulty in getting satisfactory £00-volt lamps, though 
he did not know that they were much worse then the 100 volts. The 
fact was the public were now educated up to a much higher standard 
of light, and wanted much more than satisfied them some years ago, 
when they were only used to candles and ordinary gas burners. 
Those who were formerly well satisfied with two wax candles in their 
dressing room would now put up two 32-candle-power lamps over 
their dres table, and the lighting all through the house was on 
the same They were not content with an 8-candle-power lamp 
that gave 8 candles, but wanted it overrun so as to give 10 or 12 
candles, sand the 200-volt lamps would not stand this; the old 100 
volts stocd it to a certain extent, but soon got inefficient. The great 
trouble with all central stations was that the lamps took more current 
than they used to. It looked as if these lamps would give the public 
what they wanted at а reasonable price. · 

Mr. W. M. Morpey thanked Mr. Swinburne for speaking the truth 
about the 200-volt lamps. The supply of lamps was a matter which 
really required attention, because it led to a great deal of dissatisfac- 
tion. He thought the correct plan would be for the companies to 
supply not electricity, but light ; and instead of uading customers 
to buy lamps of апу particular kind, they should make an inclusive 
charge, and supply them with lamps themselves, this would prevent 
dissatisfaction, He congratulated the society on thie paper, which he 
thought would mark a new e in electric lighting; it was the first 

in а new volume, rcoording an invention which wouldrank with 
that of the Swan lamp, since which there bad been nothing brought 
forward so pregnant with results. They must also congratulate Prcf. 
Nernst on his invention, and take care that he had the credit of it, 
and was not robbed by а number of people, who wculd be immedi- 
ately writing to the Times to say that they did the same thing ia 
their back kitchen 20 years sgo. That was what always took place 
in the case of a new invention. Mr. Maxim had anticipated what he 
was about to гау about the glow-worm. Prof. Langley, in America, 
dealt with the radiation from fireflies and glow-worms in a paper a 
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few years ago, and gave a diagram showing the total radiation, and 
what i gius was luminous; the result proving tbat the glow- 
worm solved the problem which Tesla, Hertz, and many others 
had been working at, of making nearly the whole of the rays lumi- 
nous, If they could only get a glow-worm to come and read a psper 
explsining how it was done, Dr. Nernst's lamp would have no future 
before it. One sdvantage these lamps possessed was that they would 
be able to light their cigars and pipes at them. He agreed with Mr. 
Bwinburne that the possibilities of the carbon filament were about 
exbausted ; there bad been very little improvement for a long time, 
and it was a remarkable t that just when the carbon filament 
was failing to meet their req ente, this new invention should be 
made, which seemed to meet the case. It was like the discovery of 
gutta-percha at the critical period, which got electric cable makers 
. out of their difficulties. Вон, though the new lamp was evidently a 

woy robust child, it was still a child, and it would at any rate take a 
little time to displace existing lamps. If lamp companies’ shares 
went down at all on account of the Nernst lamp, he wculd like to 
buy some, ав they would have time to rise again before the incandes- 
cent carbon pp А 

Dr. FrEmina asked if there was any deterioration in the quality of 
these lamps after a time, such as occurred with carbon filaments and 
Welsbach mantles; because this would be very important in con- 
sidering the commercial value of the invention. If the lamp only 
required 1 watt or 1j at starting, and, after a few hours’ work, 4 or 5, 
it would be a serious disqualification. It was well known that 
most of these radiants did 


interested as anyone in this new departure. They had a higher 
interest than tbat of any particular lamp, and that was in the 
advance of electricity. He quite agreed that nobody but Prof. Nernst 
could claim the credit of this invention. It was one everybody had 
been expecting, and it could be worked in conjanction with existin 
systems, so that all who were connected with electric work woul 
find thémadives indebted to Prof. Nernet. In the old days they had 
bad Maxim, Edison, and Swan; and some people thought one was 
going to kil the other, but instead of that they all helped the 
general advance. This was, to a certain extent, going back, for Swan 
first worked at a rod, but, he believed, it was an advance which 
a n benefit all connected with electricity. 

H. Согврах said several applications for patents had already 
been put in, which a to claim the benefit of this Soori 
bub he did not think they would prove successful. With regard 
the question of deterioration, he was told by Prof. Nernst, some eight 
months ago, that, as far as he could discover, these lampe did not 
deteriorate in use; of course, this could only be proved by expe- 
rience, bat if it were so it would be very remarkable, seeing that in 
every other form of incandescent lighting yet tried there was this 
deterioration. He should be glad if Mr. Swinburne could tell them 
what it was which limited the life of the filament, because, when be 
saw Prof, Nernst, he did not think he had then arrived at avy ex- 

lanation. Не was astonished at the progress which had been made 
the eight months since he first saw the invention; the limit then 
was 200 hours, tbe fint experiments only baving attained 40 hours. 
Mr.CAMPBELL Swinton said Prof. Ayrton was not strictly acou- 
rade in seying that this was the first attempt to use a heated 
Landen consisting of a fig of Hain, along the top of which he put 
on & strip o ong the top of which he pu 
what he called a match, which consisted, he believed, of carbon 
mixed with treacle; this conducted the electricity —100 volte—until 


it heated the kaolin, and that then formed the conductor. He would 


not go into the question of how far that was an anticipation of the 
present invention, he only wished to correct the impression that 
nothing of the kind had been tried. They must all admire the great 
advance which had now been made, and they knew that the 
. Jabicchkc ff lamp never came to anything. With regard to the 
lighting power of incandescent gas mantles, he had many experi- 
ments on them with cathode rays, by which you could beat them to 
a very high $:mperature without the use of gas in the sense 
and he found there was no appre-iable difference in the amount оў 
bya терем cf pure thoria and one with the addition cf a 
Mr. Sypusy said he was interested in this question on the 
ocmmercial side, and especially as connected with the competition of 
municipal authorities, who were now commencing to manufacture 
and sell electric fittings, which he feared would seriously interfere 
with the progress of invention. They bad heard that invention in 
соојоссЫоп with carbon filaments was exhausted, but this opened up 
-@new iadustry, which he hoped w.u'd be taken up and improved by 
h | and inventors, for they could not suppose that 
had yet been done. 
Ms. I. d. Lonaanm a:kcd what amount of heat was emitted by this 
E uu with an ordinary incandescent one. 
| 4 H. Dyxus asked what was the power required for these 
lamps.. He bad been working out a scheme for street lighting, and he 
found the difficulty was tbat, while arc lamps were too ag ordinary 
incandescent lamps were not a great success. This amp appeared to 
have many advantages for such purposes, and purt ioularly the volume 
# | La gie. being so much larger than a carbon filament, 
pould bare greater penetrative power in foggy weather. With 


regard to lighting up, a man could go round and apply heat under- 
neath these ае well as he could turn on the ordinary gas 


lam 
Mr. SWINBURNE, in reply, said the question of the temperatura of 
a Welsbach burner was a very large subject, with which he covld not 
attempt to deal fully. If you examined a burner with the msntle 
off, there was a sone of very high temperature, which would easily 
fuse platinum; but most measurements made were erronecur, because 
they were taken with а thermopile, which never got the real tem- 
3 of the burner; the great diffleulty was to what was ia 
he barner to the tem of the burner. In ing with the 
light given by incandescent bodies it must be remembered that the 
light depended on the emissivity. Jf the only temperature at which 
you got much light was very bigh«—-very close to the temperature of 
the gas—you must use sometbing of very low emissivi:y ; if it weve 
large, the heat given by the burner was rapidly given off, and if 
infinite the temperature of the mantle would remain at tne ате age 
temperature of tbe room, and you would not get any light. О 1 the 
other band, if the emissivity were very low, thovgh the mantle would 
get to a high temperature, it would not give light fcr want of 
emissivity. A pure white body, such as pure zirconia, gave very littl» 
light, because the emissivity was too low, though the temperature 
was high. To get the highest efficiency you must have emissivity 
enough to give plenty of light without robbing the flame of its heat 
too гооо. From a white oxide like thoria. you did not get much 
light, but if you added a small percentage of ceria or some other 
coloured oxide—it did not matter much what—you got light. A 
been introduced into 


quickly. He did pot think true electrolysis took place to any extent, 
but there was a continual diffusion of the substances across which 
was undoing the work of electrolysis all the time; but that was not 
sufficient to make it work properly in a vacuum. All the lamps 
shown were on the alternate current, but he had tes'ed them 
with the direct current, and found their efficiency oonti aued 
right through. That was some six months ago, when they lasted 
200 hours. Now they bad got to 500 hours, and he had no 
doubt they would go much higher. He did not know anything 
about glow-worms, and doubted whether anyone else did; but he did 
not k such questions had much to do with the matter; it was 
more а question of the red-hot poker order, quite s mple. With 
regard to the emission of light at a given temperature, it was nob the 
least likely that there was any such simple law as Mr. Mazim had 
suggested. The simple law would be as to the emission of power r 
energy. Light was only а ſcertain small cotave of vibrations that 
affected the human retina; it was not distinct from heat or the 
radiations of still higher frequency. It was not likely there was any 
definite law as regarded light; probably it depended, for one thing, 
on the eye locking at it. With regard to deterioration and its cause, 
after running some time the material appeared to get crystallised ; 
what else happened he did nct kcow, Probably there was а gradusl 
tendency for the rod to get uneven; then it would get more heated 
in one and softer, until at last it melted. Prof. Ayrton seemed 
to think that the compound in the Welsbach mantle was chosen 
entirely for giving light; but anyone who used those lights knew 
that the strength of the mantle was of great importance. You could 
get а very good light from yttria, but you could not get a strong 
mantle that would not warp. The manufacturer had to consider. 
strength, portability, and durability; and one point about 
that was that both the Welsbach and Nerast were at a very 
high temperature, just short of the fasing Дан at which the 
material very slowly evaporated. If you took a thoria mantle and put 
lime on it, 16 would give a very nice light at firet, but the lime would 
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soon volatilise ; so would many other substances. Oeria went off 
quicker than thoria, and the result was that after running a thoria 
mantle with a small amount of ceria for some time you had a pure 
t boria mantle. It was not that the power of the ceria was exhausted, 
but that it was not there. He did not know what caused (the 
deterioration of the limelight. Probably the lime began to sinter 
together, and therefore you did not get the same temperature as 
before. He congratulated Major Flood Page on the exceedingly 
broad-minded view he had taken of the subject. With regard to the 
early Jablochkoff lamp he bad no information. His own impression 
was that the Jablochkoff candle was the only thing which was at all 
successful. That was in use in 1878. There was another lamp which 
nded on & hot material between the poles, called thé Lampe 
Boleil, in which an arc was struck across а surface of marble, which 
grt тегу hot, and finally conducted and gave an illuminant surface. 
e cathode rays experiments referred to by Mr. Swinton, bore out 
what he had said abont the earths, that it was simply a question of 
temperature. There was another inventor, he believed, working on a 
lamp with cathode ravs, and no doubt they could be made to give an 
efficiency equal tothe Nernstif the earth weréraised бо sufficiently high 
temperature. With regard to the amount of heat given off, it depended 
on the amount of power used. If you took 100 watts, probably 
nearly 100 would go off in heat, as only a small percentage cf the 
energy was converted into light, and until Mr. Maxim and Mr. 
ET one tame their glow-worms, he was afraid it would always 
8 80. | 
The CHíAIRMAN, in proposing a vote of thanks to Mr. Swinburne, 
reminded the andience that, with all their enthusiasm, the com- 
mercial success of this new lamp depended on the price at which it 
was offered, and as to this they had, as yet, no information. When 
electrio accumulators were first discovered, it was supposed they 
would revolutionise the industry, and do all sorte of wonders; but 
though they had been certainly useful, they bad not done what was 
expected them. In the case of these lamps, if they were sold at 
1s. 1d., all charges included, and an ordinary carbon lamp was sold at 
1s., he feared the latter would be generally purchased. 
The vote of thanks was carricd unanimously, and the meeting 
adjourned. | 


THE WORK OF THE REICHSANSTALT AND 
OF THE VERSUCHSANSTALT, BERLIN. 


Wrra reference to our leading article of October 14*h upon the pro- 
posed Netional Physical Laboratory at Kew, the following summary 
of the work carried out at the Reichsanstalt, and at the Versuche- 
anstalt, Charlottenburg, in recent years, will be of interest to our 
readers. These two institutions in Berlin are State supported, and 
are intended to be supplementary, the one to the other. The former 
is engaged chiefly with the investigations relating to physical con- 
stants; the latter with the practical questions arising in the applica- 
tions of science to industry. ; 

The publication cf the results obtained by the workers in tke 
Reichsanstalt, commenced in 1894, and the following subjecte, are 
dealt with in this, and in the succeeding volume :— ў | 


1894.—V ol. I. 


The inception and aims of tbe Reichranstalt, by v. Helmholtz. 
‚ Mercury thermometers ; their manufacture and calibration. 


· 1895.— Vol. II. 


Com of thermometers. : . : 

The expansion by heat of solid and ssmi-solid bodies. 
The variation in the force of gravity with height. 

The optical properties of quartz in sodium light. 

The value of the ohm. 

The determination of electrical resistance. _. 

The normal ohm at Charlottenburg; mercury and wire. 


The -results of the investigations carried on at the Versuchs- 
anstalt hava been published continuously since 1883, and the 16 
volumes containing the records of the work during the period 1882— 
1897, form & most valuable addition to technical literature. 

It is regrettable that the various English tecbnical papers or 

ournals devoted to the subjects with which these investigations deal 
ve not made greater use of these volumes for the benefit of their 
readers. The Committee upon the Deterioration of Paper, appointed 
in 1896 by the Society of Arts, has, it is true, published abstracta of 
all the original investigations carried out at the Versucheanstalt 
relating to paper, but beyond this we are not aware that any other 
industry in this country has had its attention called to these valuable 
publications The following list of inve tions, of which records 
ate published in the 1896 and 1897 volumes, shows the character and 
scope of the work carricd on in the Versuchsanstalt. 


1896. 


Three investigations by Prof. Martens, director of the laboratory, 
relating to the strength of compressed gas cylinders, the strength and 
microseopic structure of iron rails, and the methods of conducting 
pressure tests with solids. i 

Two investigations by Dr. Rudeloff, bꝛaring upon the strength and 
elasticity of building materials, and the physical characteristics of 
iron nickel alloys. ` | 

Four series of tests by Dr. Gary, relating to the manufacture and 
examination of cement, tiles, and bricks. 

Numerous investigations by Dr. Herzberg, bearing upon the manu- 
facture and testing of paper and cardboards, 


Five inquiries by Dr. Holde, relating to the examination of oils 
and fate, and to the saponification of liquid fate. 


1897. 


One investigation by Prof. Martens, bearing upon the hardenibg of 
mortars and of concrete. 

Five investigations by Dr. Rudeloff, relating to the strength of 
pine wcod,of wire rope, and of hemp rope, the inflaence of tem- 
perature upon elasticity tests, and the suitability of certain materials 
for railway construction purposes. | 

Three inquiries by Dr. Gary, dealing with the testing of natural 
rocks and stones, of artificial asphalt, and of old mortars, and short 
notés upon faulty tiles, faulty cement, and the use of refuse from 
sewage worker. 

Numerous investigations by Dr. Herzberg, relsting to the manufac- 
ture, classification, and testing of writing, printing, and packing 
papers. 

One investigation by Dr. Finkener with reference to the composi- 
tion of iron sheets and tubes in which faults have become manifest. 

The proposed extension of the existing Physical Laboratory at 
Kew will, of course, still leave us far behind our German rivals in 
the matter of Btate aid and equipment for this kind cf research 
work; but now that a beginning has been made, we may confidently 
expect further developments, and possibly a Werner v. Siemens may 
arise on this side of the Channel to erdow the new National Physical 
Laboratory with ample means for the erection of new buildings, and 
purchase of all the apparatus required in its future work. 


PHYSICAL SOCIETY. 


ANNUAL GENERAL Мритіка, FEBRUARY 10th, 1899. 
Мв. SHELFORD BIDWELL, F.R.S., President, in the Chair. 


THE report of the Council was read by Mr. Н. M. ELDER. Dr. 
ATKINSON then presented tbe treasurer’s report, and showed that 
although there was only а small balance in the bank, the financial 
position had somewbat improved. The list of Fellows lost to the 
Bcciety by death was read; the obituary includes the names of 
Latimer Olark, C.E., F.R.S., Sir James Douglass, F.R.S., John 
ee D.Sc., F.R.B., J. E. Myers, Eugene Obach, Henry Perigal, 
F. R. A. S., and Bartholomew Price, M.A., F.R.S. After some remarks 
with regard to the library and the subscriptions, votes of thanks 
were passed to the Ccuncil), the auditors, and to the other officers of 
the Society. The president then moved a vote of thanks to the 
Chemical Зосіє ty for the use of the rooms at Burlington House. 
Council ahd ( fficers for the forthcoming year were elected as 
follows:—President, Oliver J. Lodge, D. Be., F.R 8. Vice-presidents 
who bave filled the сћсе of president: — Dr. J. H. Gladstone, F. R. S., 
Prof. G. C. Foster, F. R. B., Prof. W. G. Adams, M. A., F. R. S., The 
Lord Kelvin, D.C. L., LL. D., F R 8., Prof. R. B. Clifton, M. A., F. R. S, 
Pre f. A. W. В inold, M. A., F. R B., Prof. W. E. Ayrton, F. R S, Prof. 
G. F. Fitzgerald, M. A., F. R. S., Prof. A. W. Rücker, M. A., F. R. S., 
Capt. W. de W. Abney, R. E., C. B., D. C. L., F. R. S., Shelford Bid well, 
M. A., LL. B., F.R.S. Vice-presidente: — T. Н. Blakesley, M. A., 
C. Vernon Boys, F. R. S., G. Griffith, M. A., Prof. J. Perry, D. Sc., F. R. B. 
Secretaries :—W. Wata p, B.Sc. (Physical Laboratory, South Kensing- 
ton), and H. M. Elder, M.4. (50, City Road, E.C.). Foreign secretary: 
— Prof. B. P. Thompson, D.Sc., F.R.S. Treasurer :—Dr. E. Atkinson. 
Librarian :—W. Watson, B.Sc. Other members of Council :—Prof. 
Н. E. Armstrong, D.Sc., F.R.S., Walter Baily, M.A., R E. Orom 
ton, Prof. J. D. Everett, D. O. L., F.R.8, Prof. A. Gray, LL.D., F. R. B., 
E. H. Griffiths, M. A., F.R.8., Prof. J. Viriamu Jones, M.A., F. R. B., 
s Lupton, M.A., Prof. G. M. Minchin, M.A., F.R.S., and J. Walker, 
‚А. 


The newly-elec'ed president, Prof. OLIVER Lopes, then took the 
chair, and an ordinary mee was held. In his address he 
referred to the heavy death roll of the ror aning he past 
year, and to the tribute paid to the memory of John Hopkinson 
at Cambridge University. Prof. Lodge then commented on the 
quickness with which scientific discoveries were now applied 
to practice, and to the interest taken in such applications by men of 
science. He did not know whether this was due to the example and 
inspiration of Lord Kelvin, or to the progress of education among 
the public. He regretted that the public were so ignorant of scien- 
tific suLjects. Rapidly reviewing the work done in physios Bene 
the past year, he spoke of the experiments of Righi, Preston, Michel- 
son, and J. J. Thomson, and called attention to a prediction lately 
published in Nature by Prof. G. F. Fitsgerald with regard to the 
probability of being able to obtain magnetic effects by passing cir- 
cularly polarised light through absorptive media. After commenting 
upon the im tion now occupied by magnetism 
among the sciences, and to the advantages of the publication now 
known as Science Abstracts, Prof. Lodge said there was one event of 
exceptional significance to physics that had happened during the past 
year, an event of which science would feel the eff. ct for centuries to 
come: the Government had decided to begin to establish a Nafional 
Laboratory. He wished to congratulate Sir Douglas Galton, and 
himself, on the speedy result of their urging the matter upon the 
British Association. He thought the thanks of the Physical Bociety 


` were dae to the committee appointed by the Treasury, especially, 


perhaps, to Prof. Rücker, as acting-chairman of that committee, and 
to Mr. Ohalmers, who represented the Treasury, for the way in which 
the work had been brought to an issue. There was much for which 
the present Government deserved praise during the past year; he 
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wished there could be added to their laurels the inauguration of a 
University for London. Prof. Lodge then went on to the specific 
subject of his address: The opacity of conducting media to light and 
to waves generally, emphasising the brilliant work of Mr. 
Oliver Heaviside in unifyicg phenomena apparently different, dis- 
cussing the effect of boundaries, and dealing specially with the quee- 
tion, first attacked by Maxwell, of the theoretical opacity of the gold 
leaf. This part of the address will be published in full in the Philo- 
sophical Magazine. 

Prof. Азвтон said, with regard to the attenuation of electric waves 
by the eartb, that Mr. Whitebead, some months ago, came to the 
conclusion that when the primary and seccndary coils were placed 
flat on the earth at a distance from one another, nearly all the energy 
the primary was absorbed by the earth before reaching the 
secondary. The degree of absorption was ко great that Mr. Whitehead 
bad hesitated to publish his theoretical results until experiment 
should confirm them. 

Prof. Lonas concurred with Mr. Whitehead's result. Three cases 
were to be considered. In the first, one horizontal coil is superposed 
to the other, with sea-water or some other absorbing medium between 
them; in this case the atmosphere at moderate distances is not 
excessive. But, of course, if the coils are formed of cable sheathed 
with iron, as in the recent experiments made by the Royal 
Commission, the iron itself prevents the progress of electric waves 

to secondary. In the second case the coils are wholl 

in the same sontal plane. The earth, owing to its great magni- 
tude, behaves almost as a perfect conductor; if the coils are now 
near the earth, there is no normal magnetic force bstween them, it is 
all tangential. In the third case the coils are opposed to one another, 
both being vertical, and near to the earth. The high conductivity of 
the earth is here acting to the advantage of wave propagation, for 
the image of the primary coil is in phase with the coil itself, and the 
total effect is approximately. doubled. 


2 


Prof. Олввт Еовтив then took the chair, and Prof. OLIVER Lopes 
read a paper by Mr. Винзлмтн Davims on “A Naw Form or 
AMPBREMETER AND VOLTMETER WITH A LONG Boara.” 


These instruments are already well known, although no account of 
them has actually bsen published. They are of the moving-coil, 
long- „ portable type, with a very uniform scale from z:ro to 
aximum. The magnetic circuit has only one air-gap, which is 
generally the е between a central cylinder of iron or steel, and a 
concentric tube of iron, modified in various ways for facilitating the 
adjustment of the magnetic induction and the placing of the coil. 
The central cylinder is bored axially, and one side of the rectangular 
coil is pivoted at the top and bottom of the hole thus made. The 
second side of the coil movesin а circular path in the annularair-gap. 
des of the instruments in several modified forms were 
exhibit LÀ ` ` 


Prof. Атвтои said the instruments appeared to ba very suecessful ; 
he could bear witness of their value perna as regards the 
length of range. The general principle by which long-range was to 
be obtained on moving coil, portable instruments, was developed 
some 10 years ago by M. Oarpentier, of Paris, who used а central 
magnet surrounded by а concentric hollow cylinder, with only one 
side of the coil in tbe magnefic gap between them; but it was not 
then a portable form of instrument, for the coil was suspended. 
Prof. Ayrton had himself worked in this direction in the “static 
station voltmeter,” in that instrument there were three magnetic 
"r^ m arranged to give staticism ; this was described in 1892 or 
1 

The vice-president (Prof. Canzy Есвтвв) proposed a vote of thanks 
to the anthor, and the meeting adjourned until February 24th. 


B 


TROLLEY LINES APPRECIATED IN 
| PHILADELPHIA.‘ 


Evax the best citizens and business men in our large cities do not 
sha al know what is to their own interests. Instances without 
number might bs cited where trolley lines into desirable residence 
districts have been bitterly oppcsed by the owners in the 
vicinity. After the service has been regularly established and the 
zen relu y а ee А 
growling citi luctantl na^ pk ue dis lectric car, he has to 
admit that it is superior to anything that preceded it. After a time 
it would be reccgnised as a calamity to any community to lose such 


transportation facilities. 

The Philadelphia Telegraph makes the following comments, which 
not only are true of Germantown, but many another largo district or 
suburb of our cities: The advent and development of the trolley 

, After four years of successfal test, demonstrated to 

unsight] „ S us те : 5 

ghtly es and wires, was ty a n disguise. 
Germantown has 


been for many years peculiar in its obstinate: 


adherence toes‘ablished customs and for its o ition ќоірпотабіопе, 
no matter what ulterior benefit might accrue from their introducticn. 

“The opposition.was so strong that a committee of ci. iz ns of 
жашы intelligence and ability was organised for the express 
purpose of fighting the scheme to the bitter end. Literature was 
widely circulated, wherein it was asserted that the trolieys would not 


y 
only be а daily menace to thelivesof men, women and children along 
the routes, but it was pointed out that а great depreciation in property 


* Street. Railway Review. 


values in the neighbourhozd of the street car lines would follow, as 
the davgers resulting from the overhead wires and the electrical 
current would deter people from occupying or renting houses on 
streets along which the trolley cats would pass. 

“The fallacy of this argument, although its supporters included 
men of deep learning in business and scientific linee, is easily shown 
in the wonderful advance in property values during the past eight 
years. The total value of property in Germartown in 189) was 
$31,378,625, and in 1894 it increased to $37,993,781 ; in 1896 it was 
840, 118,830; in 1897, it was $44,490,970, und for the present year it 
will easily reach $50,000,0C0. 

. "A study of these figures shows that the advance in values since 
1894, when the trolleys began running, exc.ede ia great proportion 
the increase before their introduction. Another advantage shared by 
Germantown with other suburbs is that of increased mail facilities. 
Before the days «f trolley postal cars the railroads carried all postal 
matter intended for this suburb. The mail matter was conveyed in 
wag gong to the stations and there were often long intermissions 
between trains. Now the railway post ссе makes the trip 

the main post office and the Germantown branch in loss than three- 
quartera of an hour, resulting in returns both ia the quantity of mail 
delivered and received greatly in excess of former years. 

“ The inhabitants of the little borough along the old Germantown 
roads have long pursued the. solitary tenor of their way aud been 
content to follow rigidly the footsteps of their forefathera, but the 
clanging of the trolley bell and the hurry and bustle of the swiftly 
moving car have awakened them to a realisation of their ability and 
the ibilities of home development. The last few years have been 
productive of great progress in Germantown real estate, and the 
residents do not hesitate to give the crelit for the revolution to the 
one-time abused, but now eagerly welcomed, troll зу oir." 


s 
MACHINE 8HOP MANAGEMENT IN 
EUROPE AND AMERICA. 


Үвгтна in the Engineering Magazine, Mr. Н. F. L. Orcutt deals 
with the question of costa of manufacture, pointing out what fow 
American writers will admit, that the average of pay in America is 
less than it is in Eogland. He emphasises the fact that machine 
tools are attended by more or less trained labourers, whereas in 
Europe so-called engineers, or skilled men, are employed. 

A few skilled men in America are employed to have a general over- 
sight, but the actual running of the tool is in the hands really cf a 
man off the floor, to use the shop expression. Of late the prodao- 
tion of trae surfaces has been more and more accomplished by grind- 
ing, the turning tool merely roughing ouf. In this way the lathe 
hand need possess little skill, for he can run two or three machines, 
take heavy cats, and throw the piece to one side to be finished. The 
grinder then steps in, and he also can run two or three machines, and 
he finishes the article to limit gauges. Ошар and good work can . 
thus be turned out, and this is not possible where work is first tun: d 
as near as may be and finished to a fit by the crude method «f filing. 
The sub-division of labour is carried even to the griading of the tools, 
which are ground all alike for the same work and by unskilled men. 
It is, of course, а misnomer to speak of machine attendants as engi- 
neers. The term has oome down from the time when the Amalga- 
mated Society of Engineers took its rise in opposition to the Steam 
Engine Makers' Society, the members of wbich could at one time 
fairly claim to be engineers, for they were as a b:dy, men of resource 
and intelligence, and entirely different from the average Amalgamated 
Society engineer. 

An attendant on а turret machine in America will earn about six 
shillings a day for which he will work about 10 hours. In English 
prices of commodities this six shillings is about equal to four shillings 
according to locality, and he will turn ont, says our author, two to 
three times more work than the best lathe hand at 38s. to 455. in 
Europe. American work is done by cheap labour supe.vised by a 
foreman who gets probably double wages and can keep ten machines 
going. The real wage of the attendant is thus the 64. + th of 12e, 
or, say, 7s. 6d. per day per machine. - 

Fitting together is reduced ќо а very minor operation, for where 
SLM are bored or ground to gauge there is small chance of 

te. Mr. Orcutt says such methods are practically unknown in 
Europe. Here we believe he is wrong. "There is too little о? it, but 
what there is goes one step beyond American practice, and it is the 
extension of tbe system which is necessary to cheap and good pro- 
duction. Both America and Germany, however, are practically free 
of the influence of trades unions so far as the intorference with the 
use of machine tools is concerned, and this, it will be remembered, 
was at the bottom of the great strike of 1897. A special factor, how- 
ever, in American practice is the raw material ; tools are 
comparatively fl imay, but they have equivalent material. Soft cast- 
iron with pickled surfaces—a particularly soft quality of steel also, 
make it possible to take faster cuts. Mr. Orcutt saya he knows of 
no English or German makers of the soft class of steel delivered to 
American works near to size, and at 74. per lb. In America, also, 
sheet metals are rolled nearer to size and cheaper than in Europe. 
Finally, it is interesting to know that Am rica's best machine makers 
use English steel. Evidently the ase of rough and hard cast-iron 
has had some influence in developing and maintaining Englirh steel 
at the top. But this will not prevent Americans using the best 
English steel and getting through & lot of work on their own softer 
materials. 

We think that manufacturing must АП end in coming into line 
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with the system described by Mr. Orcatt, but when it does so come 
into line we think, also, tbat the working day will be shorter. The 
condition of the lower grades of workers in America is not enviable, 
though mitigated by well arranged workshops. We cannot think 
tbat pure repetition work cau be carried on by human beings, and 
that these should retain much humanity with long hours. Unfor- 
tunately, the cry for shorter hours has always been accompanied by 
refusal to recognise the only means by which sborter hours are pos- 
sible. Technical education can do very little for the mass of machine 
too] minders, who can learn in a few weeks to move a lever or turn a 
knob just as nimbly as Lord Kelvin himself and to as a result. 
Does it not follow that where m manufacturing is carried out 
the rank and file must have some outlet or change. This should be 
provided for in intellectual directions. How to induce the mass of 
unskilled workers to become civilised is the problem before the 
nations. Unless this can b» brought about the successful manu- 
facturing community cannot be other than semi-savage. 


ML ———— 


"MOLECULAR CONTACT. 


Вомв recent experiments with an interferometer are described by 
Mr. Jas. Stevens in the Physical Review. He infers from the results 
he obtained that when a force ia spplied tending tocause movement 
of sliding of one body upon another there is developed a certain 
amount of movement of the surfaces one upon another before the 
body actually begins to move. This motion, unlike that produced 
when friction is overcome, is not perceptible under ordinary condi- 
tions, and on the removal of the pressure the plate returns to its 
original position when the force is removed. These minute move- 
ments ara nearly proportional to the forc» applied to produce them. 
The law appears to hold good for the case where a plate slides on its 
edge for rcuzh or smooth surfaces alike, for both dissimilar and similar 
surfaces of contact, and also when extra load is placed upon the 
moving plate. ' 

The explanation cffered is that a force insufficient to produos com- 
plete rupture between the molecales in contact cause an additional 
stress which pulls back, to their normal position, the bodies, when 
released from the external force. 

The explanation to more material minds seems to be, however, that 

all surfaces, however polished, may be compared with a brush. 
Innumerable points of opposition are present. Some movement is 
possible between two interlocked brushes, and considerable force is 
necessary before these are made to let go, and until this force is 
exerted, the removal of any lesser force will allow cf return to 
the normal or ioitial position. 
. The scuroe of light in the experiments was a sodium light, in which 
motion through a dark or yellow space is equal to 0:25 wave lengths, 
and may be read to 0 025 of a wave length. The plates used were of 
brass, copper, steel, and cast-iron, measuring 8 x 5 x 1 om , smoothly 
polished on one edge and side. | 

Tae various plates weighed, according to material, from 220 5 to 

2727 grammes, and some of them showed the movement with & pull 
of as little as 11 grammes, and in no case did 16 grammes fail to show 
movement; and, excepti-g where one of the metals in contact was 
steel there was no failure to retura to initial position until a pull of 
36 gramme: had been applied, while аз much as 96 grammes was 
in d case applied before some permanent displacement was 
recorded. 
Toe figures generally do not confirm the generally accepted idea that 
the friction of a body at rest is greater than that of the same body 
when in motion, the pall to produce actual motion exceeding that 
called for by the coefficient of friction in some cases and falling 
below in others. Farther experiment would seein necessary to enable 
any definite conclusions to be drawn. 


ELECTRIC PUMP EFFICIENCIES. 


Some recent testa of single-acting outside packed planger 
pumps driven by electric motors are given in the Zflecírical 
Engineer (N.Y.). Two series of tests were made. In the 
firet serier, with a constant voltage of 220 at 60 cycles, four 
heads were worked against and the efficiencies observed. In 
the second series a constant pressure of 100 lbs. per equare inch, 
or 231 feet bead, was maintained. Ineach case the maximum 
efficiency obtaired was nearly 70 per cent. The pumps were 
driven through cut gearing by 65 Н.Р. General Electris 
alternating current motors at 450 revolutions, the gearing 
being 10 to 1, and the pumps making 45 revolutions per 
minute. The pumps were designed for 850 feet head and 
1,250 gallcn; per minute. 

In the second вегїєв the duty was varied by varying the 
sped. Head was measured by pressure gauge, and is thus 
independent of friction. 

The following tables give the observations made. The 
efficiency of both pumps and motors appꝛars very high— 
considerably more than should be expected in ordinary prac- 


tice. The frictional resistance of the packings, and the 
internal work of the pump generally, are seen in their effects 
on the power by the very mach larger efficiency under the 
heavier loads ;— | | 


First SERIES. 


Efficiencies. | 
Pressure. Head. pore Amperos. 
Pump. Motor. Total. 
15 575 537 827 444 726 63 
50 115 67: 883 578 83 | 82 
100 231 701 830 67 88 0 133 


152 350 .801 86 5 69 3 856 | 198 


SECOND SERIES. 


E fficiencies. | | 
Power 


C, eles. Gallons. |— — — — — — — — — ^ factor, Amperes. Volts, 
| Pump. Motor. Total. | | 

25 49) | 723 774 66 865 | 140 74 

40 795 775 | £36 648 868 140 147 

5? | 1040 | 783 | 868 67 86 140 | 187 

"78: | 873 (8 85 140 | 220 


60 | 1,950 


s two systems of test bring out these effects very 
clearly. | | 

The combined «fficienoy appears very high and much 
above what should be counted upon except with assurd 
conditions. 


A NOTE ON THE ELECTRO-DEPOSITION OF 
VANADIUM. . 


Br SHERARD COWPER-COLES. 


VANADIUM has not received the attention is deserves at the 
hands of eleotro-metallurgists, Vanadiam oxidises slowly in 
the air and has a very high melting point, about 2,000? C 
(«qual to 8,600? F.), and is neither volatile nor fusible when 
heated to redness in hydrogen. Tte metal is not readily 
attacked by hydrochloric acid, either when hot or cold, 
neither strong nor dilute sulphuric acid act upon the metal 
in the cold, but when heated with strong acid the metal 
slowly dissolves, giving a greyish yellowish solution. Both 
ho’ and cold solotions of caustic soda are without action on 
the metal, but when fused with the hydroxide, hydrogen is 
evolved and vanadate formed. Nitric acid of all strengths 
oxidises the metal with violence, evolving nitrous fames and 
forming a blue liquid. The Sp. G. of vanadium at 50° is 
5'5, being somewhat lighter than zino and about twice as 
heavy as aluminium. 6 

Metallic vanadium made by reduction from the di-chloride 
in hydrogen is а light whitesh-grey coloured powder, which, 
under the microscope, reflects lights most powerfully and 
ppan as a brilliant crystalline mass possessing a Pilver- 
white lustre. * l 

Vanadium was originally found in Mexico. Recently. it 
has been discovered iu considerable quantities near Sánta 
Marta, in Spain. Vanadium, in the Spanish mines, is 
associated with lead, tellurium, gold and silver, Some of the 
ore contains as mach as 124 lbs. of met allio vanadium to 
the ton. 

Vanadium has also been mined on the elevated plans of 
the Great Caain of the Andes, where anthracite mines exist, 
containing two parallel inclined beds of vanadium-containing 
coal, from two to three metres thick and 1,004 metres loag. . 
The present price of vanadium oxide is about £2 per lb. 

Vanadium is also found in Peru, in certain anthracite 
coals, which, according to analysis, contain about 4°5 per 
cent, 

An intereting paper has recently been read before the 
G«ological Society of Washington by Mr. W. F. Hillibrand, 


R жсое'е and Sciorbommer's treatise on Chemistry. 
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on the distribution and quantitative occurrence of vanadium 
in rocks of the United States. 

Gore has made some experiments to deposit vanadium 
from its solut ions, but with unsatisfactory results. The golu- 
tion be used was one composed of vanadic acid, dissolved in 
pure dilute hydrochloric acid by means of an electric current, 
using a gas carbon anode and a platinum cathode. Не also 
tried a solution of dilute sulphuric acid with pure vanadate 
of ammonia, and electrolysed the solution with platinum 
electrodes. "The electrolyte turned а blueish-black colour at 
the cathode, and а j:t-black powder of some thickness was 
deposited upon it. 

Schicht dissolved vanadium chloride in water containing 
bydrochloric acid, and electrolysed the solution. Inert depo- 
sition took place in the blue liquid, the vanadium acid being 
merely reduced to oxide. 

The autbor has been unable to obtain deposita of vanadium 
from a solution made by dissolving anhydride of vanadium 
in a slight excess of sodium hydroxide, but when acidified 
with hydrochloric acid a brilliant, white deposit was obtained, 
the current density per square foot being about 18 amperes, 
the voltage at the terminals of the cell being 2 5. 

The temperature of the electrolyte was 70? to 75° C., the 

amount of vanadium in solution being about six ounces per 
gallon. Great care must be exercised to use the proper 
current density, otherwise the vanadium is thrown down as a 
black oxide. 
. Vanadium is found to increase the tensile strength of iron, 
copper and aluminium when added to those metals, aleo the 
ductility. The present use of the metal is almost exclusively 
confined to converting analine into fixed black dyes for 
indelible ink, and the colouring of glass. 


THE NEW NERNST INCANDESCENCE 
LAMP. | 


THE lecture delivered by Mr. James Swinburne on Wednes- 
day, February 8th, at the rooms of the Society of Arts in John 
Street, upon the Nernst electric Jamp,* has served to revive 
interest in this invention, and to pave the way for the com- 
pany flotation which we hear is about to occur. The tone 
of Mr. Swinburne's lecture, and of the discussion wbich 
followed it, was extremely jubilant ag regards the prospects 
of the new lamp; and with the one exception of Mr. 
Alexander Siemens, all the speakers devoted themselves to 
singing its praises in a high key. 

In view of the approaching financial operations in con- 
nection with the English rights for the manufacture and sale 
of this lamp, it may be useful to point out that the directors 
of the Allgemeine Elektricitiits Gesellschaft, of Berlin (the 
company which owns the German patents, and has an option 
for the purchase of the remaining European patents), do not 
expect a revolution in lighting to follow the introdaction of 
the Nernst lamp in Germany. The last report of the Allge- 
meine Company will be found in the issues of the Elekíro- 
technische Zeitschrift for December Ist and 15th last, and 
from this report we abstract the following opinion relative to 
the prospects of the Nernst lamp :— 7 | 

“The lamp is about to be put upon the market in Germany. 
In spite of its simple appearance, it is complicated in struc- 
ture. Its greater economy in current and its high illu- 
minating power, as сораса: with the ordinary glow lamp, 
are discounted by two disadvantages. (1) It demands, in 
its 1 sizes, a secondary heating coil, to render the 
magnesia rod a conductor. (2) Its temperature, when in 
use, is much higher than that of the ordinary glow latnp. 
It is not expected that the Nernst lamp will displace to апу 
great extent the ordinary glow lamp, on account of these dis- 
advantages,” 

One can hardly imagine the directors of the Allgemeine 
speaking in this fashion of a new lamp, the German patents 
of which they hold, if they looked forward to realising large 
profits from its sale and manufacture. 

The further statements made by them to the effect 
that the sum paid for the German patent rights did 


* Bee ELECTRICAL Review, February 10th, 1899. 


not run into millions (of marks), and that it is already 
written off in their accounts, is also of jnterest in view of 
the probable amount which will be demanded for the English 
patents. AD 

It might be ав well for all interested, either financially or 
otherwise, im the Nernst lamp, and all intending investors 
in the company which is to be floated for carrying on its 
manufacture and ssle in this country, to read the report of 
which we have given some abstracta above. 


THE KILDUCHEVESKY MEGA-TELEPHONE 
TRANSMITTER. | 


THE Kilduchevesky telephone transmitter is a microphone 
enclosed in a vacuum or in an inert atmosphere so that 
powerful currents can, it is said, be used without injury to 
the contacts, atmospheric moisture, or other external causes 
of failure by which ita efficiency might bə impaired, boing 
excluded. The sealing of the microphone in a high vacuum, or 
in an inert gas, should apparently conduce to its uniform 
action and longevity. 

The power of the current, it is stated, may be increased to 
any required extent without liability of oxidation of the 
contacts as the latter are protected from moisture, dust, and 
from derangement, and no packing can, it is said, occur. 


The 1 is d tranemitter, we are informed, was 
successfully tested in Russia on overhead lines over distances 
up to 2,000 miles (a statement which is meaningless, as the 
gauge of the wire is not given), and in this country b 
Mr. A. R. Bennett, on an artificial cable equivalent to a lengt 
of about 200 miles and having а resistance of 594°48 ohms, 
and a static capacity of 59:73 microfarads, the resulting K R 
being 85,508; with an ordinary double pole receiver 
conversation of any description could, it is said, be carried 
on without effort. 

Though we are not inclined to accept the eulogistic 
conclusions which (as usual) are come to as to the future of 
the transmitter, there appear to be points in its construction 
which make it worthy of attention. The use of a micro- 
phone in a vacuum is, however, not, we believe, by any means 
а novelty. | * 


REVIEW. 


Railway Block Signalling. By James PIGG. London : 


Biggs & Co., Fleet Street. 7s. 6d. 

This, ав the title indicates, is a work devoted entirely to 
block signalling, and, as such, is, we believe, the only book 
specially devoted to the subject. Mr. Langdon's work, “ On 
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the Application of Electricity to Railway Working,“ takes a 
somewhat wider range, and naturally, amongst other matter, 
also deals largely with this important branch — block signal- 
ling. To these two works the subject appears to be confined. 
We cannot congratulate Mr. Pigg on the production of much 
that is new. His work consists of some 387 pages, the 
greater portion of which, viz, from p. 137 to the end, is a 
reproduction, slightly modified here and there, of a ғегіев of 
articles which appeared in 1896 in the columns of our con- 
temporary, the Electrical Engineer, from which the plates 
generally are also taken. 

The work abounds with illustrations. They are possib! 
sufficient for the purpose of illustration, but they are amall, 
have a crowded, and, in some instances, a complex appearance. 
There is nothing in them to inspire the reader with pleasure 
in the study of them. The type is clear and good reading. 

The first 136 pages are devoted to Observations on the 
Necessity for Regulating Traffic; Historic; Object of Appa- 
ratus; Analysisof Block Signals—under which is reproduced 
what may be termed the standing instructions for block signal- 
ling adopted by most railways to be found in the various com- 
pne regulations ; some paragraphs on Block Indicators, 

ative Importance of Indicators, Considerations on Choice 
of Instruments, Telegraphing of Trains, Signal Whistles, 
Head, Tail, and Train Signals, which completes this section 
of the book ; and we then proceed to that portion, the main 
part of which appeared in the columns of our contemporary 
some three years since, and which treats generally of various 
kinds of block apparatus. 

Although not new, there is yet much interesting reading 
in the work. The descriptive part, if occasionally somewhat 
laboriously expressed, is full, and to the experienced mind 
will, no doubt, afford food for thought. To the 
student, wholly unacquainted with railway working, how- 
ever, we fear it wil, in many parts, prove some- 
what difficult. It is, to our mind, important that 
in all works of instruction care should be observed in the 
use of terms descriptive of the subject to which they are 
applied ; for instance, why should the author in the present 
instance make use of the term “origination " in the sentence 
* whilst the origination of the main principle may be credited 
to," &c. Why should he object to the word origin, surely it 
would better barmonise with, and bave more correctly repre- 
sented what he desired to say. Another instance in point is 
that at p. 30, and elsewhere where reference is made to 
the sending and receiving end of a block section, the sending 
signalman, &c. The terms are not those generally recognised, 
and are likely to lead to confusion in the minds of those who 
are in a measure strangers to the subject. Is not the sending 
signalman also the receiving signalman? Of course, we 
may divide th» man into his duties and make of him for the 
purpose of bis individual actions, at one instant a “sending 
signalmap," and at another а *receiving signalman." The 
introduotion of such terms, even for the sake of novelty, are not 
desirable, nor are they in this instance at all happy. 

Interest may attach to the date on which the block ога 
form of block, was introduced on various bits of railway, 
but it is doubtful if much of this information, which is to 
be found under the heading ** Historic," is of service, except 
perhaps in the archives of the railway companies to whom 
the section of line referred to belongs. We alto question 
whether the author is correct in, at p. 7, attributing the 
introduction of the use of electric semaphore signals to the 
South-Eastern Company in 1851. We are under the im- 
pression this was not done for quite 10 years later, probably 
about 1863. Again, it is stated that in 1848 a three-wire 
* block " was in operation on the Manchester, Buxton and 
Midlands Junction Railway, ard that in 1849 the Midland 
Railway Company had a *three-wire block circuit” іп use 
between Desford and Bagsworth. In this we think there 
must be some error, for we believe the ‘hree-wire block was 
not introduced on any portion of the Midland system until 
about 1867. A block system was in use on the Desford and 
Bagsworth incline, but it was not a three-wire system. 

We are not quite sure that we are with our author, where, 
at p. 9, he concludes that because where the block wires were 
cut by the guard in order to warn the signalman of some 
mishap on the line that the indicator “ Line blocked " was 
established as an emergency signal. The cutting of these 
Wires was not so frequent as to call for a signal purely 
applicable to such а transaction. And as a matter of fact 


this provision for severing the wires, a8 was ex lained in a 
previous work, was very soon abandoned. The indicator 
would, however, be a proper one for the purpose of telling 
the signalman that the line was not clear as well as for 
inspiring cantion in case of failure of the instrament. Nor 
do we agree (p. 78) that the signal “Train on line” is a 
subsidiary eignal. It is to our mind one of the most abso- 
lute and important signals employed in the operation of 
block working. At p. 90 the advantages of the single and 
three-wire systems in relation to battery power and line or 
other failures are debated. The teaching is not so clear as 
we should like to see it. A student in reading it would be 
somewhat in doubt whether he ought to use a three-wire or 
а one-wire system, and might also feel somewhat perplexed 
in determining whether it would be better to work all the 
instruments off one set of batteries or to devote a battery to 
each. The term “transient,” too, which we meet with 
frequently throughout the book, does not commend itself 
as well chosen. Apparatus which is not worked by 
what are regarded as permanent currents, are usually spoken 
of as being operated by momentary currents. The latter 
term defines, to our mind, the condition more correctly, and 
as it is the generally accepted term in relation to the subject, 
we are sorry to вее in this, as in other instances, apparently 
a desire to introduce something new. The introduction of 
new terms often tends to mystify the student. Those cur- 
rents which in block working are regarded ав permanent, are 
not, of course, permanent in the full sense of the word; 
although not so transitory ав the momentary current, they 
are quite as much transitory as they are permanent. 

At page 92, in dealing with disturbance of instruments, 
the author proceeds to point out that, in consequence of the 
generally lighter construction and ter sensitiveness of 
а certain class of block indicators, they are more subject to 
the effecta of earth currents or magnetic storms, and suggests 
that the remedy lies in making the apparatus less sensitive. 
Surely, if this were a good solution, it would ere this have 
been adopted. The effect of earth currents is well known. 
They are, as the author states, always present; but it is only 
occasionally they are of such a character as to affect the 


block signals. To render the block nnum less sensitive 
would naturally lead to an increase of battery power. Is it 
worth this? Railway companies know best. The signalling 


regulations make provision against irregularities arising from 
tuch a source; and we should not forget that, however the 
vitality of the instrument may be reduced, there are 
occasionally earth currents of such power as to affect them, 
and to affect even that class of instrament—those worked by 
momentary currente—which the author appears to consider 
beyond their power. We scarcely follow the reference to 
magnetic storms. We are uncertain if this applies to light- 
ning storms. So far as we understand the question, elec- 
trical apparatus of this character is liable to be affected by 
lightning, and by any disturbance of the electrical potential 
of theearth. This disturbance, which arises from one part 
of the earth’s crust being at a higher potential than that at 
other points, occasions the passage of currents from one 
point to the other, and where the telegraph wires are con- 
nected to the earth, and those wires lay in the direction in 
which these currents are travelling, they avail themselves of 
the wires. These are termed earth currrente, and when they 
are unusually violent they are sometimes referred to as 
“electric storms,” but they have precisely the same origin, 
the ouly difference is that of degree. The only way to 
avoid them is to avoid all connection with the earth, but the 
author does not say во. In like manner, when speaki 
of the difficulties at times experienced in obtaining a g 

* earth," he omits to tell his reader that he may comfort 
in the provision of a “return wire.” 

Turning to Block Working, p. 140, we find that “ block 
working may, for convenience, be divided into two main 
parts, absolute and ‘permissive.’ Absolute block may aguin 
be divided into ‘double line’ and ‘single line’ working.” 
Here we again take exception to the terms used. Permissive 
working is a thing of the past. Under the Railway Regulation 
Act of 1889 railways have now to be worked, and have for 
some time past been worked, under the block system—not а 

rmissive but an absolute block—a block which admits of 


but one train or engine upon one pair of rails within one 


section at a time. In days gone by the permissive block, as 
it was termed, did admit of more than one train travelling in 
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the same direction being upon the same line of metals and 
within the same section. It was a vicious system and cannot be 
too strongly condemned. We thould rather say that the terms 
under which block signalling might more properly be divided 
are affirmative and positive. The ofirmative is that under 
which most railways are now worked, and which requires that 
the signalman shall obtain permission from the signalman 
at the distant end of the section before sending the train into 
it. He asks may I send you a train," and, if the section 
is ready to receive it he is told by the movement of the block 
indicator * Yes, you may." This is the affirmative system. 
The only other system is that which exhibita the line blocked 
or train on line eignal during the time, and only duriug the 
time the train is traversing the section, or it is fouled by 
some other cause. This is the positive system. 

Passing on we notice that the text (p. 168) does not appear 
to accord with the illustration. The latter shows line 
blocked, and not line clear, for an up train. 

There are other points to which the aitentionof the author 
might be drawn with a view to their adjustment in any 
future edition of his work, but this criticism has alread 
greatly exoeeded the space which it is in our power to affo 
such notices generally ; but there are one or two more cases to 
which we should like to direct his attention. At p. 241, in 
speaking of the “staff and ticket," he observes that the 
ticket i8 а "supplementary authority for the driver to 
proceed, which i8 understood to be available for use only 
when the staff for the section to be entered is in possession 
of the signalman at the entrance to the section.” We would 
like to ask if it is not a standing rule that when a “ ticket” 
is presented to the driver, the “ staff ” shall also be shown to 
him, and to the fo also, in order that he, the driver, 
may be assured the steff is at that end of the section ? 
We think this is so, and it is evidently a very necessary 
and a very important regulation. Yet the text admits of 
the reader assuming that the presentation of the ticket by 
itself is the all-powerful talisman. A book which bas for 
its object the dissemination of knowledge on so important a 
subject, or which, perhape, sims at teaching those who may 
have to deal with the movement of trains, the manner in 
which traffic may be protected, should bandle such points in 
a perfectly clear ard unambiguous manner, so that no doubt 
may linger, and no misconception exist in the mind of the 

er. As we have stated in the early portion of these 
remarks, the book coztains much worth reading, but it is 
more suitable for the reader who already has experience of 
railway working than for the student. 

The illustration on p. 299 appears to be inaccurate. The 
battery is arranged in the manner now во generally adopted 
for electric repeaters. The positive to line formr, say, the 
ON signal, the negative the OFF signal, and the absence 
of the current provides for what the author denominates the 
“out of order” signal. The indications on the instrument 
do not accord. The “out of order ” signal is indicated by a 
d-flection of the needle to the right; the vertical position is 
devoted to the ON signal. The instrnment is that of an 
ordinary vertical galvanometer. Why, we should like to 
know, should the vertical signal be dubbed an “out of 
order” signal? The шшш, of such а term 
must lead to confusion. e question if it is not 
better to leave it unappropriated as representing the 
intervening 8 between the ON and the OFF poei- 
tion. The chief thing to insure is, that a signal actually 
stands at danger when the signalman assumes he has во 
placed it. If it is not fally at danger, a driver is justified 
in passing it, and as has, we think, been pointed cut in a 
standard work on the subject, it is not permissible that, 
when indicating this signal, the semaphore arm should deviate 
from the horizontal more than 3°—that is, any deviation 
beyond this removes it from the ON region. These 
important points should not be lost sight of in a work of 
this character. 

It is strongly urged that sufficient has not been done for 
the engine driver ; that he is left to look out for himself; he 
has nothing beyond the signals on the line to guide him, and 
these are not always in view, &c. Inthis we do not concur. 
The signale—visual or aural—are for his guidance, and to 
replace these by anything on the engine, unless it were per- 
fectly infallible, would be to remove responsibility from 
the driver. It is argued in another portion of the 
book that the driver is the man who should call 


out, or order out, the fog-men, and not the stationmaster or 
signalman. Very little consideration will convince one of 
the impracticability of such a course. Again, it is urged that 
uniformity in the character of the block signals is desirable. 
Qui bono! It might be of advantage if there were an inter- 
change of staff, between the various railway companies, but 
there is no such interchange. With regard to uniformity 
of the code of signals, this has been gettled, so far as it can 
be, long since by committees sitting at the Railway Clearin 
House. There is now a perfectly uniform Bell oode, and, 
so far as is possible, the instructions for the operation of the 
block instruments are made to conform. 

We notice that although the telephone has become £0 
necessary in wor ing the traffic of a railway, but a very few 
lines are devoted to it, and those refer to its combination with 
the block bell. In this, as in practically all the useful 
adjuncts referred to, their origin, or those by whom the 
were invented or introduced, is not mentioned ; and althoug 
it is only reasonable to assume that some information has 
been gathered from other works devoted to kindred subjecta, 
the only reference to the authors of such works is that to 
Mr. Clement E. Stretton. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPEOIPIOCATIONS. 


NEW PATENTS .— 1899. 


Compiled expressly for this journal by W. P. THowPsom & Oo., 
Electrical Patent Agents, $22, High Holboin, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


2,044. “А method of varying tbe electromotive force of and con- 
scquently the current in a circuit carrying an alternating current of 
electricity.” J. Ноттон. Dated January SOth. 

2,068. "An improvement in conveying electric current to portable 
fittings for lighting or to motors and other electrical purposes.” F. O. 
МвгнаАро. Dated January 30th. 

2,774. “An improved electric arc lamp." С. Esonwzr. Dated 
January 30°b. 

2,104. ‘Improvements in electrically illaminated signs or adver- 
tiseme nts.“ J. Honter. Dated January 30th. 

2,118. “Improvements in or connected with the manufacture of 
electrical cable or conductor conduits" A. Мовкев. Dated January 
31st. 

2,129. “Improvements іп or relating to means for preventing the 
creeping of acids or other deleterious matter in electrical apparatus." 
J. Т. NiBLETT and M. Вотнввглнр. Dated January 31st. 

2,1130. ‘Improvements in safety devices for electro-magnetic 
circuits.” B.THomas. Dated January 31st. 

2,131. "An improved means or sp 
tingoishing the electric arc formed on ge 
R. Acock. Dated January 31st. 

2144. "Improvements in and relating to primary batteries.“ 
T. Hx rrznMANX. Dated January 9166. 

2,165. "Animproved cover cf electrical cells." L. FrmpLzB and 
E. Jacket. Dated January 31st. 

2,1668. Ап elastic support for electrodes." L. FEIDLER and 
E. Jack: T. Dated January 3186. ; 

2,170. “Electric heatirg apparatur.” A. R. Leask. Dated 
January 31st. . 

2,171. "Improvements in electric heaters.” A. R. Leask Dated 
January 31st. 

2,1174. "An improvement in commutator brushes for electrical 
machines.” £1emEns Bros. & Co., Lrurrgp, and A. Breumws. Dated 
January 31st. (Complete) 

2,175. Appliance for automatically regulating the frictional 
pressure on the rails of the driving wheels of electrically propelled 
vehicles.” Sremens Bros. & Co., LIMITED. on & Halske 
Aktien Gesellschaft, Germany.) Dated January 31st. (Complete.) 

2,176. “Safety applianc:s in connection with overhead or exposed 
conductors of electrical railways and tramways.” SIEMENS Ў 
AND Co, LiwrrED. (Siemens & Halske Aktien Gesellech aft, 
Germany.) Dated January 31st. 

2,177. Method of supplying electrical energy to motor vehiel as 
from two overbead conductors" ВгюмиБв Bros. & Co, LIMITED. 
(Siemens & Halske Aktien Ges llechafe, Germany.) Dated 
January 91st. 

2218. "Improvements in electrical cut-outs.” M. Sonmipr. 
Dated January 31st. (Complele.) 

2,246. “Improvements in electrical gas lighting appliances.” 
J. F. and W. APPLEYABD. Dated February lat. 

2,268. “А new or a es cord grip for electric lampholders, 
fittings, and the like.“ F. Brown. Dated February 1st. 


us for reducing or ex 
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2,2273. “Improvements in electrc-therapeutics.” С. A. Dax. 
(G. O'Neill and J. Rooney, United States) Dated February 1st. 

2,280. “Improvements in electric ато lamps." Е. FRISCHAUER 
and A. O. 8імовміЕВв. Dated February lst. 


2,288. “Improvements in or relating to accumulator plates." 
P. F. Биввв. Dated February let. (Complete.) | 
2,299. “Improvements in the manufacture of electric accumu- 


lators or secondary batteries," J. G.HarHawaY. Dated February 
lst. (Complete.) | 4 

2,303. “Improvements in and relating to electrical conductors.” 
W. A. PRI LIS. Dated February 186. ` 

2304. “A new or improved method and means for fire-proofing 
insulated wires and cables." W. A. PHILLIPS. Dated February ist. 

2,305. ‘Improvements in means for covering wires and cables.” 
W. A. PHiLLIPS. Dated February 18. 

2,350. “A new ог improved method of connecting electric tele- 
phonic apparatus as a system.” F. G. BELL and M. Вука. Date d 
February 2nd. f 

2,358. "Improved arrangement for exciting the magnets of 
5 machines.“ M. рав Dated F. bruary 2nd. (Com · 
plete | 

2,362. “Improvements in apparatus for regulating vehicles pro- 
pelled by electric motors.” H. F. Joer. Dated February 2nd. 
` 9369. ‘Improvements in the manufacture of electrodes and 
division plates for secondary batteries.“ W. M. McDouaarr. Dated 
February 2nd. 

2,377. “Improvements in electric igniting devices." H. B. Rzzs. 
Dated February 2nd. 

2,386. “Improvements in apparatus for use in connection with 
wireless telegraphy.” M. J. NeHEMIAS and Н. F. A. SCHRÖDER. 
Dated February 2nd. (Complete) 

2,396. "Improvements in and relating to the fixing of insulators 
for carrying electric line wires" Н. FLEISCHHACERB. Dated 
February 2nd. (Complete.) 

2,422. An automatic guard or safety appliance for use on electric, 
cable, or other tramcars, motor cars, and the like" J. LENNIB. 
Dated February 3rd. 

2,425. “Improvements in and connected with the trolleys of 
electric railways.” A. HARTLEY and J. Кнорив. Dated February 


2428. "Improvements in electric switches.“ Н. C. Gover and 
J. M. Huisman. Dated February 3rd. 
. 2,454, "A new or improved method of and means for electrically 
connecting railway carriage vans and locomotive for communication 
or signalling purposes.“ D. ComxixGHaM. Dated February 3rd. . 
2,482. "Improvements in means or apparatus for recordirg and 
repeating and re-transmitting Morse characters for use with tele- 
graphie instruments.” С. Бткуннв, О. О. VIII, and W. MILNER. 
Dated February 3rd. | 
. 2,507. "Improvements in snd in ccnnection with primary battery 
electric generator.” H. T. Harnisoy. Dated February 3rd. 
2,525. "Improvements in or connected with electric batteries." 
J. L. DoBELL. Dated February 4th. 
2,527. “Improvements in safety electric fuses for bigh voltage 
circuite.” O. Моон and J. A. Louauiis. Dated February 4th. 
2,575. “Improvements in apparatus for taking pr jecting or in- 
eon’ series cf photogiaphs.” W. Bnrram, jun. Dated February 
4th. | 


ABSTRAOTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
Тномрвон & Oo. 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, 9d. (n stamps). 


1897. 


73. "Improvements in apparatus for the manufacture of metallic 
pipes and rods, and for covering electric telegraph and telephone 
cables and wires.” A. WyLIE. Dated January 1st, 1897. The in- 
vention relates to a lead press for producing pipes or rods by squirting, 
or for srmouring electric conductors, and is an improvement on 
Specification No. 17,420 (1888). The application to the last purpose 
is shown. А hollow block in which there are passages for the circu- 
lation of acooling fluid, is supported on the ram of an hydraulic 
press. The block contains а die holder which is kept in place by a 
smaller ram. The die which covers the cable, and the core through 
which it passes, screw adjustably into the dye holder, and on the top 
of the block a container for lead rests. The contents of the container 
ате kept at a suitable temperature by fluid circulating inside a jacket. 
2 container and die are forced upwards against a fixed plunger. 

ms. 


265. "Electrical indicating railroad signalling.” G. GRIFFITH. 
Dated January 5th, 1897. Indicators and rep»aters, signal; сопи сів, 
electric. Relates to means for indicating to the driver the position 
of the волаи signale, means being also provided for giving a 
repeating signal in the signal cabin. A visual indicator and a bell on 
the engine are connected to an insulated brush, which is adapted to 
make contact with a series of insulated conductors fixed on the 
permanent way, а conductor being provided for each ordinary eignal. 
Each conductor is connected by a lead through a visual indicator and 
bell in the signal cabin to & reversing ewitch controlled by the lever 
which operates the ordinary signal, the return lead connecting the 
reversing switch to the rails. When the brush makes contact with 


the conductor, & circuit is completed through the bells and indicators, 
the latter of which are operated to the position of "safety" or 
" danger " according to the position of the ordioary signal, 2 claims. 


666. "Improvements in couplings for incandescent electric 
lamps" H. A. Mayor, W. A. Courson, and В. Mayor. Dated 
January 9th, 1897. Incandescent lamps are supported on pendants 
and brackets containing concentric conductors, by holders t uch as that 
illustrated. The lamp terminals are a screw cap and a central con- 
tact piece. The pendant also terminates in a screw connected to the 
outer conductor and a central contact on the inner. . The lampholder 
consists of a ecrew-threaded ring which is placed on the screw, and 
carries a brass or other spring into which the lamp cap is screwed. 
A ring may be provided with an outside screw-thread and nut to carry 
asbade. 4 claims. 


964. “Improvements in reflectors for electric lamps and in sup- 
porta for the same.” F.A. Анревѕом and W. G. Waterman. Dated 
anuary 13th, 1897. Refectors and Holders therefor.— Re flectors for 
tlectric incandescent lamps are made with apertures through which 
the upper parts of the bulbs project. The т ficctors may be of small 
sige and used under ordinary shades. They may be supported 
adjustably on an ordinary lampholder, either by tubes sliding stiffly 
on pins or wires on a ring, or by links connected by clamping screws. 
Or they may be supported by springs, or rest directly on the upper 
part of the lamp bulb. 2 claims. 


1,430. “Improvements in and connected with electrical storage 
batteries." E. J. Wane. Dated January 19th, 1897. The plates 
are made up of strips formed cf pleated or crimped wires, or 
flattened helices of wire, or a plate notched. A number of these 
strips are placed crossways and united at top and bottom by metal 
bars. 4 claims. 


1,535. “Improvements in the electric precipitation of gold and 
silver from their cyanide solutions.“ A.JamEs. Dated January 20th, 
1897. In electro-precipitating gold or silver, or gold and silver from 
cyanide solutions, anodes of lead and cathodes of lead or aluminium 
are used. 3 claims. 


1,572. “Improvements in electrolytes for the deposition of zinc 
and for use in secondary batteries." H. Leiren. Dated Jan 
20th, 1897.  Refers to specification No. 24,473, A.D. 1896, and relates 
to improvements in the electrolyte therein described for depositing 
а coherent layer of zinc on a lead or other base, for use as a secondary 
battery electrode. The electrolyte is prepared as follows:—(a) 50 
parts of corcentrated zinc sulphate solution, 10 parts of pure 
sulpburic acid, 10 parts of concentrated manganese sulphate solution, 
and 30 parts of concentrated ammonia or other alum solution contain- 
ing some zinc sulphate in solution; or (№) nine parts of water to one of 
concentrated sulphuric acid and one of concentrated manganese 
sulphate solution, the resulting solution being saturated with 
of zinc sulphate ага alum (preferably ammonia alum) Either of 


‘these electrolytes can be used to form the plate, or in the accumulator 


itself. In the latter case,the positive electrode is & porous lead 
peroxide plate. 2 claims. | 


1,591. “Ап improvement іп incandescent electric lamps.” H. O. 
Gover, J. M. Morrat and W. E. Barras. Dated January 20th, 1897. 
Relates to incandescent lamps. Bulbs are made partly of opalescent 
glage or partly coated with such glass, such parts forming reflcctors. 
2 claims. | : 


2470. "Improvements in electroplating apparatus.” R.J. Manxs. 
Dated January 29th, 1897. (Date applied for under Patents, &c., 
Act, 1883, Section 103, October 12th, 1896, being date of application 
in the United States.) A work holder for use in electroplating, is 
formed ofa non-conducting frame, as of wood, 80 свй by non- 
conducting bars between which are secured the permeable conducting 
sections upon which the work is placed. А cover, preferably of an 
open frame and wire netting,is provided for convenience when 
shaking up the contents. The sections are connected to the metallic 
supporting hanger carried from the conductor, while the sections are 
connected to the hanger carried from the same conductor. 5 claims. 


2,721. “Improvements in, and relating to, electric motors.” 
T. van H. OBELT. Dated February 2nd, 1897. Electric motors for 
driving phonographs and similar instruments are provided with a 
governor on the main shaft or on a worm-driven countershaft. The 
governor consists of a fixed disc and a sliding disc connected by two 
or more plate springs having weights at their centres. The sliding 
disc is mounted on a sleeve, the inner end of which can bear t 
& cross pin protruding from a slot in the axle, which is hollow. The 
pin is attached to a sliding rod contained by the hollow axle, the 
outer end of the rod carrying a disc against which bears an adjust- 
able braking screw. The motor shaft is mounted by end bearings ia 
a frame, and is provided with a suitable driving pulley. 3 claims. 


3,288. "Improvements in electric furnaces.” R. O. CONTARDS. 
Dated February 8th, 1897. An arc furnace is built of firebrick or 
the like, with parts near the arc of more refractory material, as 
plumbago; or these parts may be hollowed and cooled with a 
circulating fluid. Air is admitted through openings above these 
реге ќо burn the combustible gases produced by the arcs, and thus 

eat the materials introduced by openings. The gaseous products 
ате drawn off through the openings. In the form shown, the 
electrodes are in aligned pairs, croseirg the furnace. Each pair is 
protected by an angular or curved part. The fluid products pags 
through openings below the electrodes into а space, from which 
metal and slag can be tapped. In a simpler form only two pairs of 
carbons are used, under one protecting part, and the roof built up of 
overlapping horizontal slabs, on a movable metal base. In another 
form, the furnace is circular, and pairs of parallel carbons project 
radially into it, under a suitably modified protecting part. 6 claims. 
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No, 1,109. 


THE ECONOMICAL SUPPLY OF POWER. 


Mr. ALEXANDER SIEMENS gave an address to the Liverpool 
Chamber of Commerce on Tuesday last week on The 
Economical Snpply of Power." "The object of the meeting 
was to hear from Mr. Siemens and those who accompanied 
him, among whom were Mr. Percy Sellon, Mr. Dixon Davies, 
and Mr. Н. G. Harris, the prospects of securing a snpply of 
cheap and effective power from the centralised electricity 
supply schemes for Lancashire and elsewhere, in respect of 
which Bills are now before Parliament. The meeting, which 
was largely attended, was composed essentially of hard- 
headed business men, thoroughly representative of the most 
intelligent section of the thinking public; hence their recep- 
tion of the evidence submitted to them is invested with 
something more of significance than the opinions of those 
green in judgment, or stiff in self-seeking opinion. 

Mr. Siemens pointed out that the march of civilisation is 
measurable by its steps in the path of the gradual substitu- 
tion of mechanical power for manual labour, and pleaded 
that facilities to this end should be afforded, not merely in 
the interests of progress, but of the national welfare of this 
country. In the struggle between the peoples of the earth 
for commercia] and industrial supremacy which our times 
are witness to, the battle, he argued, will be to those who are 
strong in cheap power ratherthan in cheap labour. 

We do not know how far it is generally realised that these 
power distribution projecta before Parliament, of which there 
are some half-a-dozen, cover an area of something approaching 
10,000 square miles, and embrace the busiest industrial dis- 
tricts of Lancashire, Cheshire, Warwickshire, Leicestershire 
and Nottinghamshire. Under these vast schemes it is in- 
tended to supply power at a price which none but the largest 
of our existing central stations have as yet dreamed of. 

To these schemes there are two classes of objectors :—the 
technical critics and municipalities. The former contend 
that these undertakings can’t succeed ; the latter that they 
shan’t—if they can prevent it. The distinction between 
these attitudes is an important one from the point of view 
of public advantage, which, as we have consistently main- 
tained, is the predominant interest in all such questions. 

When the technical critic throws the search-light of inquiry 
on to the technical and commercial problems involved in 
these bold projects he advances at once the cause of science 
and industry, and renders the public and the country alike 
valuable service. But сап the same be fairly said of the róle 
agsumed by the municipalities ? 

Dismissing the frenzied clamour of the irresponsible 
municipalist, whose criticism of such schemes is based 
chiefly on the ground that they are the work of the 
“ rapacious capitalist " (as though the desire to embark on 
profitable enterprise were a thing reprehensible in itself), we 
come to the stand taken by the more sober local politicians 
of the great cities such as Manchester, Liverpool, and 
Sheffield. Resolutions recently pessed by the Councils of 

С 


270 


THE ELECTRI 


CAL REVIEW. [Vol 44. No. 1,109. FEBRUARY 24, 1599 


these and other leading towns embrace the following pro- 
positions :— 

(a) The grant of powers to private enterprise to dis- 
tribute electricity over several local areas from one centre ів 
opposed to the principles of local self-government. 

(b) A local authority should be permitted to serve areas 

outside its own by arrangement. 
(c) If powers are, or have been, granted to private enter- 
prise, a local authority should not be debarred from entering 
into competition by at any time subsequently establishing its 
own undertaking. 

(d) Where a local authority has established its own 
undertaking, private enterprise should not be allowed to 
come in and enter into competition with it. 

It will be observed that there is some approach, if not to 
paradox, at least to anomaly, among these views. That they 
are not shared by all is evidenced by the fact that at a recent 
meeting of 47 Urban District Councils called at Manchester 
to consider the Lancashire power schemes, 15 of them 
declined to support the remainder, holding that the under- 
takings are likely to prove beneficial to their popula- 
tions. This view is also the prevailing one among 
the Chambers of Commerce in the areas affected; for we 
observe that they are coming forward in support of the prin- 
ciples underlying the Bills. 

These facts, and the differences of view existing among 
local authorities themselves, of some of which we have given 
examples, bring us again to strongly advocate the course sug- 
gested in our recent issnes; namely, the appointment of a 
Joint Committee of Parliament or Royal Commission to con- 
sider and define, in the interests of the public and of trade, 
the sphere and scope of municipal enterprise, and its relation 
to the industrial interests of the country). Where no 
counsel is, the people fall," said one who had reason to speak 
with knowledge of domestic confusion, and lived to suffer its 
consequences, We may fairly ask to be delivered from illus- 
trating in our time and place the unpleasant truth that 
history tends to repeat itself. 


FROM a paper recently read before the 
American Institute of Electrical Engi- 
neers, it appears that the same difficulties 
are experienced there as here in respect of the lack of good 
workmen. There are a large number of foreign workmen in 
American shops, and the great development of piece work 
has rendered most shops unwilling to admit apprentices, and 
the American youth is almost compelled to fall back upon 
some sort of school. 
America, because with so many trained workers from Europe 
constantly offering their services, Americans have not realised 
the necessity of training the young. The paper states that 
electrical workmen, sach as wirers, have been required in a 
short time to change from cleats and mouldings to iron pipe 
and conduit, and have acquired such efficiency as they possess 
at the expense of their employers’ material. Only occasion- 
ally do exceptionally skilled men turn up and engender the 
wish for more of them. The facilities for education in 
America are pronounced unequalled except in the line 
of the actual trade school, and parents are blamed 
for selecting colleges and universities without a thought 
to the compensation their children will acquire in 
later life when by sending them to a trade school they 
could, at least, acquire such skill as would secure them per- 
manent employment at good pay, with prospects of advance- 
ment to higher posts in place of genteel poverty which train- 
ing in more refined circles has bound him to. Here we see 


American 
Technical Education. 


Possibly the evil has been more felt in 


the tacit acknowledgment in republican America that the 
manual worker is necessarily unrefined. What is wrong is 
that the manual worker is so often so coarse and unrefined. 
It is so in America and it is so in England. More or less 
dirty work has its effect on all but the most robust characters, 
and ends in total neglect of the amenities of life. There 
are some shops where baths and other facilities are afforded, 
and, we believe, there would be more such if employers 
believed they would be used, or workers asked strenuously 
for them. The author of the paper referred to mentions 
three trade schools in America, and remarks on the 
indifference to them of the employera who ought to help 
on such excellent schools, and their persecution by the 
working fraternity, which he contrasts with the different 
attitude of lawyers or physicians to the schools in 
their professions. A e school in New York is 
the Auchmuty School, which has now an electrical 
course, and has been helped by Mr. J. Pierpont Morgan and 
others. For the training of workmen we are very much 
inclined to think that the teaching should be entirely 
practical, or with a minimum of scientific work or theory, 
unless as а special course. But we would allow the practical 
course to be purely во. We would teach a trade and leave 
to those who desired it the option of acquiring higher know- 
ledge in other classes, which should not be compulsory. There 
are boys, sons of workmen, who have no ambition to be 
other than manual workers—let them be well taught to be 
what they desire. It is, we believe, a lamentable fact that 
the facilities for apprenticiog the boys of poor parents, 
аге во few that boys have been tempted to do something 
leading them to be sent to industrial schools where they are 
taught a trade. It does not seem fair that criminal boys 
should be given a better start in life than honest boys, yet 
this is how the matter is looked on. From all round we 
hear complaints of the British workman, and of bis dirty, 
dissolute and idle ways and loafing practices. A good trade 
school would do much towards the acquisition of habite of 
cleanliness, and in the present state of affairs it would enable 
a boy to become what in older times he was expected to become 
in his seven years’ apprenticeship. A seven years’ apprentice- 
ship may not be necessary to make a boy into a brass finisher or 
а lathe hand, or even the more highly endowed pattern maker, 
but the old time spprenticeship involved working with an 
old time millwright and turned out such men ав Rennie and 
Fairbairn, men of resource who, if they existed now, would 
not be able to acquire the same experience as they did in 
their day. We repeat, trade schools should stick to trade. 
Students could acquire so-called book knowledge by reading. 
It would be а matter for the employment of their spare time. 


IN conaidering this question the Engineer 
is inclined to throw a good deal of cold 
water upon this most obvious economy. 
The utilisation of waste products is one of the directions of 
modern scientific work, and it is a direction always more 
or less discouraged. Recovery of sulphur from chemical 
waste, and of the ammonia and tar from blast furnaces 
and coke ovens are examples of this. Our contemporary 
appears to be worried over the use of the new power in pro- 
ducing blast, for the breakdown of a gas engine would have 
such serious results. The immediate future by no means 
calls for this use. When all furnaces have their power plant, 
it will b2 a small matter to drive the blast of one furnace 
temporarily by means of electric current from the nearest 
neighbour. A furnace can then be blown in again with other 
power. Farther, in many furnaces the blowing engine, even 
if gas driven, could always be worked to get up the furnace 
to a gas producing stage by means of gas from the nearest 
town main. There should be so great a demand for current 
that for a long time to come there will be a sale for the gas 
without unduly pushing it to produce blast, in any case 
where this is undesirable. But gar engines are becoming 
more and more reliable every day, and there are appliances 
already made with gas engines which enable them to be tem- 
porarily and quickly converted into oil engines. A blowing 
engine for using gas could be worked by oil until the gas 
began to come over of proper quality and quantity. Engines 
of 200 and 250 H.P. are now at work with the gas from 
blast furnaces, so that the experimental stage has gone by. 


The Utilisation of 
Blast Furnace Gas. 
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ON OSCILLATORY AND RO TATORT MAG- 


NETIO FIELDS, AND THE THEORY OF- 


THE SINGLE-PHASE MOTOR. 


By MIOHAEL B. FIELD. 
(Continued from page 196.) 
We wil now apply the principle of substituting two rota- 
tory fields, for one oscillatory, to the case of various alternate 
current motors. 

The Single-Phase Synchronous Motor.—Consider a re- 
volving field type of motor. The armature is supplied with 
an alternating current, the effect of which is to uce an 
oscillating field of the same number of poles as the field 
magnet. This corresponds to two rotatory fields, one travelling 
forwards and one backwards. If, then, the field magnet be 
rotating, say, forwards, with the velocity of the forward 
component field, there will be no relative rotation of the 
two, and a more or leas steady force will be exerted in the 
poles of the field magnet. The backward component of the 
armature field will exert no resultant torque upon the field 
magnet, as the frequencies of the two do not correspond. 

Induction Motor running at Half Synchronous Speed.— 
Tt bas been found that if one of the slip ring brushes of a 
Y wound rotor placed їп а rotating field be raised so that 
only two phases are operative, the rotor may run with 
etability at about half the speed of the rotating field. The 
explanation of this is as follows:—If the field be rotating 
at n, revolutions per second, and the rotor at n, revolutions, 
the frequency of the current in the operating phases will be 


P. (m — %), where p = number of poles of the motor. 


This current will give rise to an oscillating field, or, say, two 
rotatory ones, the one revolving forwards and the other 
backwards relatively to the rotor with a speed of (n, — n,) 
revolutions per second. The absolute velocities of these 
rotating components or the velocities relatively to the stator 
will be clearly n, + (n, — 7,) or n, forwards, and 2 n, — n, 
backwards. The forwardly rotating component therefore 
keeps in step with the revolving field, and it is by the 
mutual attraction between these two that energy is imparted 
to the rotor. The backward rotating component revolving 
as it does with a velocity of (2 n, — ni) relatively to the 
stator acts asa generator supplying power to the suppl 

circuit, and consequently forces are exerted which 
tend to oppose its rotation. If, however, 2 n, — n, the 
backward component is at rest relatively to the stator and 
does no work on the supply cirouit. If 2 n, < ni the back- 


ward component is travelling backwards relatively to the 
stator and the force exerted will tend to hurry on the rotor. 
If 2 n, > n,, the backward component, will have a forward 


rotation relatively to the stator and consequently a retard- 
ing force will act upon the rotor. At the speed 2 there 


will be therefore a niche iu the torque speed curve which 
will, under certain conditions, represent a point of stability." 
The Rotatory Field Produced by a Two-Phase Current.—lf 
we sapply two coils whose axes are at 90° to one another 
with two equal alternating currents with a }-phase difference 
а. them we get, ав everybody knows, а rotatory mag- 


- "This fact is self-evident, but we give it as another instanoe | 
of the decomposition of an oscillating field into two com- 


ponent rotating ones. 

Representing the oscillating field of phase, a, by the two 
rotatory vectors, A, As, to the right hand of fig. 3, and the 
field of phase, в, by the vectors, В, B,, to the left hand, and 
remembering that the е» B, By, are 90° in cea of 
Ау В,, We may imagine two sets superimposed, and we 
see that B, counterbalanoes As, and we have as a resultant the 
rotating vector A, + B, = 24, = 2 B.. Similarly with a 
three-phase system the resultant rotating field is equal to 1:5 
times any one of the three oscillating fields. 


Drehstrom-motoren mit ein ung," in which this 
subject is dealt with very fully, and in a very similar way. 


— —— =. — — — — 


that a torque is impa 


A little investigation will also lead to the result that if we 
compound two equal oscillating field distributions whose 


axes are at right angles to one another, and which differ by 


the angle jin their phase relation, or three equal oscillatory 
fields whose axes make 120° with one another, and whose 
phase relations differ by the angle * which field distribu- 


tions though oscillatory are not sinusoidal, we obtain as a 
resultant a pure rotating fundamental field (or rotating 
sinusoidal distribution), together with a series of harmonio 


. fields, of which the numbers of poles are direct multiples of 


the number of poles of the fundamental distribution, and 


IV у» 
Phase B. : ase 


Fia. 3. 


whose velocities of rotation are corresponding sub-multiples 
of the fundamental speed of rotation. Thus it is that even 
with two-phase and three-phase windings harmonic fields 
probably exist which, under certain circumstances, give 
rise to the tendency of the rotor to drop into stable running 
at speeds corresponding to sub-maltiples of the true 
synchronous в E M 
The general principle by which rotational energy is im- 
to the rotor of an induction motor when placed in а 
revolving magnetic field is as follows: Let n, be the speed 
of rotation of the field, and let n; be the speed of the rotor. 
There being relative motion or slip between the rotor and 
the field, currents will be induced in the former of a frequency 
corresponding to the slip (n, — n,). The combination of 
these currents is a wave which travels forward relative to the 
rotor at a speed of (n, — n:) revs. per second, and therefore 
keeps in step with the field, and it is in virtue of the me- 
chanical force exerted by the field on this current wave 
to the rotor. Let us denote the 
value of this torque by т; the power developed by the rotor 
will be T n, whereas that im to the rotor by the 
revolving field i T n, ; the difference, T (n, — n;) represent- 
ing the lost power in the rotor bars or the c? в expenditure. 
We thus see that the torque which the rotor develops in a 
given field at a given slip can be determined by dividing the 
C? R loss by the slip. | 
Now the rotor currente, аз has already been explained, 
tend to produce a field of their own. They cannot, however, 
give rise to any magnetio lines which thread through the 
stator windings for these are overoome by the superior 


magnetising force of the stator current. They do, however, 


give rise to a leakage field, that is, they uce lines forming 
closed circuits round the rotor bars, without threading the 
stator windings. These leakage lines reach their maximum 
value when the current is a maximum, and consequently 
produce an E.M.F. in the rotor bars in quadrature with the 
current in them. In the same way the magnetic lines called 
into existence by the stator current which close themselves 
around the stator windings without enclosing the rotor bars 
are leakage lines and produce an E.M.F. in the stator 
windings in quadratore with the current in them. | 
The effect produced by the lea lines of the rotor is 
very important, for it largely determines the breaking down 
int of the same when placed in a given rotating magnetic 
eld. Let us denote by L the maximum of the E.M.F. wave 
generated in the rotor by the leakage field produced by 
a wave of current such that the maximum current per rotor bar 
is one ampere, sweeping round relatively to the rotor with a 
frequency of one cycle per second. We have then the 
effective value. of the rotor currents when the rotor is 


revolving relatively to a given field, as proportional to 
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(m — n) 

V BI + L? (m — ng 
where B is the ohmio resistanoe of each rotor bar, and the 
torque will be proportional to 

' nı == л: 

в? + L? (n, — n? 
but this expression reaches ita marimnm value when n, — n, 
==. 

Consequently, if we determine experimentally the speed at 
which the rotor breaks down when placed in field of constant 
strength, rotating with a known velocity, we have at once a 
method for the determination of the constant, L. This 
matter will be referred to again and discussed more fully 
later on in the course of this paper, | | 

The Single-Phase Motor.—We will now investigate the 
case of а single-phase motor, of which the stator is com- 
pletely and uniformly wound, and of which the rotor is built 
on the rquirrel cage plan. The main points we must keep 
in mind are :— 

(a) The re:ultant field (ғ) actually existing in the air gap, 
it being due to and maintained by the resultant of the rotor 
and stator magnetising forces. 

(b) The distribution of stator currents (cy) necessary to 
maintain (a). 

(c) The distribution of rotor currents (on) produced by 
0 Th ко field, r. 

stator currents (C4) necessary to 
exactly counterbalance the magnetic effect of Св. 

(e) The sum of co, and Op, or the actual stator current 
distribution that must exist in order to maintain F in spite 
of the counter-magnetising forces of the rotor. In other 
words, the current which flows into the stator must first 
overcome the magnetic effect of the rotor currents and over 
and above that be sufficient to maintain the field, r. It is, 
of course, this field, r, which produces the counter E.M.F. in 
the stator, and the E.M.F. in the rotor to which the rotor 
currents are due, | | 

. Lastly, we must not lose sight of the fact that with the 
single-phase motor the distribution of currents in the stator 
winding is purely a pulsating distribution, and in no sense 
equivalent to a rotating current wave. 

We will start by assuming a bipolar sinusoidal field, r, 
rotating relatively to the rotor and stator, and «determine, as 
mentioned above, the rotor’s currente, сь. the balancing 
stator current, Ca, the stator magnetising current, су. and 
hence total stator current. Now, this may seem to be b-gin- 
ning at the wrong end, bat it ia not so very unreasonable, for 
we have seen that whatever field distribution we may have, 
we may eay it virtually consists of a number cf rotating 
sinusoidal distributions, all of which may be treated in the 


same way, and thus it is that by suitably aiii qi 
various harmonic components upon one another, we can 
approximate to the conditions which actually obtain. 
Roferring to fig. 4, we will represent р along a hori- 
zontal axis, and draw a vertical line through that point 
which represents the speed of synohronism, (n,). Suppose 
it to bave baen experimentally determined that the rotor 
which we are going to consider develops its maximum 
torque when rotating with a alip of (n; — пу) revolutions 


gecond relatively to a field of constant strength in which 


t is placed. From the point on the horizontal aris re 
senting the f, draw a line at 45° to cut the cal 
axis through n, in the point o. 


Consider the point 0 to represent the centre of the rotor, 
and with this point as centre draw in to any scale whatever 
а few circles to indicate roughly the rotor and stator them- 
selves, Let us assume that in the air-gap thus depicted we 
have two eqnal bipolar sinusoidal field distribations, one 
revolving forwards (ғу) and the other backwards (Fp), each 
at a speed of n, revolutions per second; and let the maxi- 
mum induction slong the polar diameter of each be B. 

At the instant we have depicted in the diagram let us 
assume that the polar diameter of each of the two field 
distributions is covering the vertical axis o n;, but that tbe 
induction at a due to ry is directed radially outwards, and 
that due to F» radially inwards. 

Take the rotor to b» revolving relatively to the stator at 
the speed n,, and join the co nding point on the speed 
aris with the centre o. Now, since n, is the breaking down 


; : R 

point, or that st wbich - 5 becomes equal to 
unity, and the diagram has been so constructed that tan фз = 1, 
the length, o ,, must represent to the same scale as the speeds 


are shown, the ratio =, 
(To be continued.) 
— 
ACCUMULATORS FOR ELECTRIC AUTO- 
MOBILES OF THE SOCIETE ANONYME 


POUR LE TRAVAIL ELEOTRIQUE DES 
MÉTAUX. 


THE storage battery constructed by the above company, 
which is associated with the name of M. Laurent Cély, and 
with the chloride accumulator, has been specially devised 
with reference to the requirements of the electric cab. The 
aim of the comyany has been to obtain within a compara- 
tively small weigbt a capacity sufficient for the purpose in 
view ; whilst producing, at the same time, plates—and more 
especially positive plutes—of sufficient solidity to enrure а 
certain degree of durability and to render possible the main- 
tenance of the battery under the given cor ditione, in spite 
of the high and varying rates of di«charge and the mechanical 
shocks to which traction batteries bave to be subjected. 

It ia not, therefore, an extremely light accumulator 
that they have had in view, but one adapted for prac- 
tical use in electric traction. | 

. Тһе negative plates of these batteries are 
of a type derived from that of Faure. Like 
all those manufactured by the company, they 
consist of a lead grid acting as a conductor, 
and as а support for poney lead obtained 
by the reduction of lead chloride fused and 
cast in the form of pastilles. The dimensions 
of the active material and of the support 
are adjusted во as to obtain a very high 
specific capacity. 

The positive electrodes, on the other hand, 
are of the Planté type. They are formed 
of milled or gcffered strips of lead, super- 
posed, and connected together by special 
means, The form of these strips in 
section was arrived at by long compara- 
tive trials, with the object of obtaining 
a greatly extended surface and a very 
ready circulation of the electrolyte, and of 
avoiding undue deformation during the gradual peroxida- 
tion of the metal of which the strips are composed. The 
special devices adopted have, moreover, the advantage of 
conferring upon the plates, during the whole period they 
remain in use, a remarkable degree of constancy and a very 
high rate of discharge. 

It is stated by the company that the energy capacity of 
the cells constructed with these plates, ir, per kilo of elec- 
trodes, as follows ;— 
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Rate af discharge. Corresponding specific energy. per lb. of plate .,. 2:65 
2 watts 28 watt-hours. Normal power (watts) —4 „ „ Cel 1:86 
3 „ 5 " „ cell T" sn 70 
= ” 2 5 » per lb. of plate ove 5 
в „ 205 „ Bpecido energy (watt-hours) J ^ (p , . . 12 
10 „ 19 " » 44 cells ds 1. 11,000 
The following diagram exhibits the two curves of power Energy in H.P.-hours per 44 F 
and corresponding energy :— Weight per kilowatt (Ib) {Р И 532 
* Weight per kw.-hour (Ib) { a 155 
plates 77 6 
Weight per E P. hour (b) { cell. E 


— 


Cells of this description are at the present time in use for 
electric hackney carriages belonging to an important convey- 
ance company. They are composed of ап ebonite receptacle 
containing 18 plates, 7 negative and 6 positive, 4 4 inches 
broad by 8:4 inches in height. These plates rest on a suit- 
able ebonite tapit, and are separated by corrugated and per- 
forated sheets also of ebonite. | 

The lags of the plates constituting each electrode are con- 
neoted by soldering to ап omnibus bar of lead carrying 
vertical rods which traverse the lid of the receptacle, and 
to which are soldered the connections from cell to cell. 


TABLE I.—-DIMENSIONS AND WEIGHT OF THE ELEMENTS. 


` f of nogativa plates is Р We d 
Number o positive зе 0 ses œ 6 
length, external ... е7 газ .. 68 ins. 
R2ceptacle widtb, " ves ede ET "E MNT 
beight, й 6, es TA e AL, os 
Merge T «ss see wet ies 34 ji 
e 388 E 4 „ 
Plates area, both sides. . 72 sq. in, 
total positive surface in ce сей .. 9 sq. ft. 
віх positive plates ies m: eee 18˙5 los. 
seven negative plates (including end $3 
p tes ove eee eee eee 9 
Weight plates in one cell ... es 555 . 265 „, 
plates, receptacle 375 
electrolyte and connections " 
total of 44 celis eos ees LÀ 15 owt. 


The spscifio (?) energy, when the rate of discharge of the 
cell is 70 watts, is 250 watt-hours; and the weight of the 
cell is 37:5 lbs., including the electrolyte and the two-fold 
connections. Various data relative to this rate of discharge 


E 
PEHE 


are given in Table II. ME 
Taste II.— RATE or DISCHARGE, Power, Capacity, &. 
Duration с? disoharge bs ves € 8. ... 3'5 hours, 

( per oe i of active 0837 
Normal rate of discharge | _ Positive suriace 

J per positive plate 61 

(amperes) - b. of cell ies 1 
„ cell ies 3977 

Electromotive force per element. Volt.. . 19 


this type was the best 


»In the article by M. Reyval in l'Eclatrage Electrique for December 81st, 1-08, 
the values here given for the weight per kilowatt and per kilowatt-hour are 
transposed. The weight per kilowatt is necessarily greater than the weight per 
kilowatt-hour when time of discharge is specified, and when it is greater than 
unity.—Eps, ELEC. Rev. 


The company a'so manufacture for electric traction, 
batteries having a higher epecific capacity, bat in which the 
durability of the positive plates is not so great as that of the 
Planté type plates, although the former will withstand with- 
out injury 100 charges and discharges. In these cells the 
positive electrode is composed of plates manufactured in a 
similar manner to the negative plates. Their specific 
capacity for discharges of five hours and under is at least 30 
per cent. greater than that of the cells with Planté plates. 
They may be usefully employed in cases where the cost of 
maintenance of the battery is of leas moment than lightness 
and high specific capacity. 


THE INSTITUTION OF ELEOTRICAL 
ENGINEERS. 


THE paper taken at the last meeting of the Institution of 
Electrical Engineers, held at the Institution of Civil Еорі- 
neers on Thursday, 9th inst., was оп “ Electric Traction by 
Surface Contacte," by Mr. Miles- Walker. 

In opening the discussion thereon, Prof. Carus-Wilson 
congratulated the author on the successful issue of the ex- 
periments, and the ingenious application. The problem was 
a very important and difficult one. He hesitated to express 
an opinion on the apparatus, at present, to a certain extent, 
in an experimental stage. The author wished to get the 
criticism of the Institution; he therefore thought some 
points not made much of might b» mentioned, as they 
were characteristics of the system. In some systems a 
leakage cutrent Was Jisb'e to make the studs alive; 
in this case it was apparent that leakage could not 
do so, and the author was to be congratulated on this 
feature. As regarded safety, he could not conceive а 
more safe method than the mechanical magnet contrivance. 
The author has shown it was impossible for it to remain 
up when the oar was away; but other elements had to 
be dealt with. It was possible to sacrifice too much to 
safety; accessibility and reliability have also to be con- 
sidered. Any electro-magnet should be easily got at with- 
out interfering with traffic, A serious element was the 
opening of any such things while the traffic was running. 

wo minutes per stud mounted up. He thonght it should 
bə more accessible for repairs. The point against the system 
was that repairs could only be done while traffic wasoff. As 
regarded reliability, ice was the only apparent thing that 
would interfere with the working of the system. Ooming to 
mercury contacts, he was sorry the author had dispensed 
with mercury; he did not believe in the prejudice against 
mercury contacts. As regarded sparking, the success of any 
system of surface contacts depended upon absolutely doing 
away with sparking at contacts. Some further remarks 
offered on this point were, we believe, made under a slight 
misunderstanding of the working of the switch. 

Mr. S. Sharp, from experience with tramways, thought 
yet seen. He regarded Prof. Carus- 
Wilson's point about breaking the current, unfounded, as the 
plunger could not fall until skate had quite left stud— 
the spark must, therefore, take place as the skate moved 
off. seen at Willesden, the switch ap 
to’ be easily removed when required, and he thought 
it was the most easily removable switch yet made, 
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as it could be loosened in а few seconds by 
the simple removal of three screws only. The danger 
with most such systems has been the leaving alive of 
the studs ; here there were no springs to get out of order, the 
action depended upon a falling weight. Many places could 
be found where this system could be used in preference to 
conduit, for instance, in Glasgow, in Argyle Street, the Cale- 
donian Railway came within 10 inches of the top of the 
road, and this reason was one given in favour of overhead 
tramways. The system before the meeting slightly modified 
could have been used. 

Prof. Ayrton cited the three methods of traction: the 
trolley, the sub-divided conductor, and surface contact, i. s., 
stationary studs made alive. He was interested in the last 
two, as the Ayrton and Perry patents incladed this idea 
18 years ago. It was too late to make any money ont of it, 
all that could be done was to make it a success. He did not 
want to take a rosy view or the reverse. Inventors usually 
took a rosy view of their own work. He was an inventor 
himself, 80 he knew. The leakage mentioned in the paper 
was 4j amperes, suppose it were 5 amperes—it might be 7 
or 8—that is 2} kilowatts per car to earth; what would 
the Board of Trade say to that; how about damage to pipes ? 
Then the excers power required at the station for this cause 
might amount to 40 per cent. of the total output. The 
London County Council are connected with traction on the 
South Metropolitan Tramways—why not try this system ? 
The author had made a very generous mention of his work 
in the British Association paper on the Thompson-Walker 
system, and the following remarks might appear a little 
upgenerons. When he read the British Association paper it 
struck him that the system was not yet perfected as Prof. 
Thompson gave the world to imagine. Dirt or paper on the 
studs might break the circuit, and if one car failed to 
make contact it would. block every car on the system, 
while if the main supply were interrupted for a second 
the whole of the cars would be stopped. It was 
now stated that each car carried a 500-volt accumulator to 
get over one difficulty, but the minor difficulty was intro- 
duced that a battery of accumulatore was required on each 
car, 80 that if the skate failed to make contact the battery 
picked it up. There were serious diffi ulties in the mechanical 
arrangement of the switch. The mercury contacts in the 
system, supposed to be perfect, are now done away with and 
several minor alterations made. Why should a system that 
was во perfect require to be changed? He believed that the 
other contact box would have failed in actual work : he had 


yet по time to examine this contact box. The leakage of 


current was certainly serious. He should not like the 
London County Council to adopt this system, which in the 
last few months bas been so greatly altered and presumabl 
is not yet poa. Prof. Ayrton rose again to inform Prof. 
Carus- Wilson that ice has been seen in England. 

Mr. A. J. Lawson mentioned that at sharp curves the 

skate might make contact with the rail. The leakage at the 
rate of 4 ampere per car would, for 40 cars, amount to 10 
kilowatts. He would be very glad to supply such a system 
as this from a central station where the units sent out were 
paid for. There was a difficulty in finding space for under- 
ground constructions, and pipes might have to be removed 
to make room for the switches. He protested against the 
sentimental rubbish talked about overhead wires. 
. Mr. Scott considered the system very pretty, but queri d 
its practical succes. At crossings, the leakage through mud 
might be sufficient to start an arc to rails, and blow fuses, 
It has been suggested to insulate the parts of rails at cross- 
ings, but he did not think it feasible. All previous work 
had shown that it was neces to separate the switch and 
stud, and not have them in the same box. М:сапіќе was 
used in the switch as insulation, but being subject to blows 
was not reliable. Hammering on the tops was liable to 
work loose the various parts. The yoke might stick to coil, 
causing the fuses to blow. A shunt coil being used, it was 
necessary that contact should be broken, but experience has 
shown how difficult it is to break circuit without breakdowns 
of insulation. 

Mr. Couzens Hardy thought that safety was determined 
by extraordinary conditione, not by ordinary—first, if part 
of the coil became short circuited it might be out of balance, 
and the core held up; E the amount of leakage de- 
pended on the horse traffic in the road iu question. Experi- 


ment has shown that 20 to 30 amperes at 500 volta from rail 
2 feet away can leak if liquid from stable drain be poured 
over the contact — this is not an ordinary condition, but one 
liable to occur at any time. Again, if thefalling of the tube 
were slow, a dray following the car might provide ne 
iron to attract the plunger. The wear of studs was another 
int, difficulties had been found in Paris with studs where 
rass tuds had worn down in six months, if the studs were 
of iron then the difficulty was to avoid sticking up. The 
insulation of the rail at turn-outs deserves consideration. 

Mr. С. C. Sillar thought that the last speaker had, if any- 
thing, under-estimated the probable amount of leakage. 
The difficulty with skates where obstacles were in the way 
was considerable. He had found with motors that 2 or 8 
inches olear of ground was not always sufficient over bridges 
and sharp corners. Another point was the side swing of the 
car at corners; with a curve of 30 feet radius, the studs 
would have to be 4 feet wide ! 

Mr. Tremlett Carter raised the point about the removal of 
etuds, which, although occupying only a few seconde, would be 
quite long enough in wet weather to admit damp, and water 
would fill the box in very bad weather. 'The box could, of 
course, be drained. He looked forward to a practical trial. 

Dr. 8. P. Thompeon, who occupied the chair, stated he 
left the responsibility of the paper and the reply to Mr. 
Miles- Walker, but he was amused to listen to all the dreadful 
thipgs that must happen. He had spent time and money 
€ trying to find out whether all these things would really 

appen. 

r. Miles-Walker then replied. He stated that the skate 
end was turned up, and the iron was sufficient to hold up the 
core after current i& broken, 80 tbat tbe break will always be 
on the stud. He thought Prof. Ayrton was much before his 
time. In the paper two minutes were given as the time 
required to open the switcb, but this was an outside figure. 
А 500-volt accumulator was provided for use on the car, but 
the switch would work at 100 volts. Accumulators were 
mentioned in the British A-sociation paper. Mercury con- 
tacts had not been abandoned, but they bad to give way 
before popular prejudice, and if the work cculd be done 
with а switch it could be done with mercury. 

Although slight improvements were seen from time to 
time, it was wrong to say tk at the apparatus was still in a 
temporary stage; it might as well be ssid that dynamcs 
were not practical because alterations and improvements are 
still being made. The leakage depended entirely upon the 
perimeter of live metal, it was 16 inches only for the stud, 
it was much greater on the rail mentioned. In reply to Mr. 
Lawson, the author mentioned that the difference between 
kilowatts generated in station and kilowatts paid for (or 
units in either case) was usually more than 2 per cent., 
and he thought that 2 per cent. loss in leakage was 
small. A wide skate had been tried on curves, but no diffi- 
culty had been found. There was a positive stop to prevent 
skate ос rail by lees than 1 inch, and it did not 
reach these in practice. An aro would not form through 
1 inch of mud. Whether it was better to have the boxes 
together or separate was a matter still open to discussion. If 
micanite was not found a satisfactory insulator, granite would 
be used. Water could not get into the box when closed. The 
shunt coil was wound on a thick brass bobbin, and the volts 

turn could not exceed a given amount, which was calcu- 

ted for a little over 500 volts. Short-cironited coils could 

not cause magnet to stick up, nor could dray follow car quick 

enough to cause trouble. Provision has bsen made foc 

changing studs if worn. Mud could be brushed away when 
met from the studs. Thus ended the reply. 

It was announced that at the next meeting the paper to be 
a would be one on “ Wireless Telegraphy,” by Mr. 

arconi. 


CORRESPONDENCE. 


Electrical Fittings Censorship. 


The want of а bureau in order to establish a uniform set 
of rules for the guidanoe of electrical contractors and manu- 
facturers on the question of what fittings are suitable and 
efficient to be used and manufactured has become more pro- 
nounced, if only as an antidote to the pernicious system of 
registration as adopted in at least one of our Northern cities, 
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апа is being carried out in а manner that is offensive to 
some, annoying to others, and adding extra expense and loss 
of time to АП conoerned. 

May [ ask you to state that sinoe the publication of my last 
letter, as information to manufacturers interested, that I аш 
led to underetand a slight concession i8 made with regard to 
a regulation in a list of rules printed for the electrical 
department of an English municipality. The regulation 
reads: “Samples must bs» submitted in duplicate, and 
both become the absolute property of the  Corpora- 
tion.” Now I am informed this rule is broken 
as glibly as it was made, and though duplicate samples must 
still be submitted, one of the samples will be returned if the 
value of each be 10s., or above. I ought to state, however, 
that it is not made quite clear by my informant whether this 
is an alteration to be generally observed, or simply one of 
the many private concessions of a capricious individual in 
the service of this department. This instance of a sudden 
and, I believe, hitherto unpublished alteration of a regula- 
tion, is not by any means an isolated one. I have no 


need to remind my readers of the prohibition relating to: 


flexible cord which, after the loss of trade and injustice done, 
that prohibition was withdrawn. 

Surely the Institution of Electrical Engineers will not for 
long permit an urgent need to exist for a simple code of rules 
that would be uniform for the guidanoe of English manu- 
facturers of high voltage fittings? Some rules, it is 
admitted, are necessary; bat why leave it to municipal 
electrical engineers, in their individual offices, to make 
regulations which they can break at their discretion ? 

The contractor is absolutely at their mercy, and to cite the 
following instanoe is to show that corporation servants, who 
are in the service of the ratepayers, are allowed to dictate 
harassing terms:—A contractor registered a switch for a 
specific installation and expected he would not be required to 
lose time in submitting a similar switch for another instal- 
lation on similar conditions, but he found the switch 
would not be approved on the second installation 
unless he again sent one to the electricity station. 
The contractor was compelled to do this, and had to wait the 
convenience of the Corporation inspector, involving the loss 
of a considerable amount of time before that individual 
thought fit to issue a most elaborate certificate for one switch 
approved. Whether the present discontent will be so aggra- 
vated as to become embodied in a formal protest to the Elec- 
tricity Committee or to the Corporation itself is a question that 
can hardly remain long in doubt, or whether the validity of such 
rules will be proved by the refusal of a competent contractor to 
comply with one or other of the harassing regulations, is another 
question which would create a deadlock unless another private 
concession be made that would simply postpone a definite 
settlement. The present position is likely to become in- 
tolerable, but it would be relieved by the formation of a 
competent bureau for the p of deciding the electrical 
fittings question. It is not to be expected that municipal 
electrical engineers, many of whom are young men, some 
having been suddenly lifted into important municipal 
positions that would, in some instances, have been more 
appropriately filled by men of maturer age—I repeat, it is 
not to be expected they should possess those qualities 
necessary for administrative purposes that are as important 
as а sound technical knowledge, and much more so when 
attempts are made to frame rules to be observed by con- 
tractors, many of whom are as capable of judging what 
fittings are suitable and what аге not as the engineer him- 
self. In rules for this purpose it is necessary that the 
spirit of the dictator should be less in evidence than the ulti- 
mate object for the attainment of which the rule is framed. 
I might point out that municipal electrical engineers have 
still duties exclusively their own, duties that ought to be 
more faithfully fulfilled in the future than in the = 
When they have provided means for the prevention of ex- 
plosions in the streets; when they never overlook a bad 
joint in the main cable; when the recent frequent inter- 
1 gei of electricity supply, causing our shops, public 
offices, churches, and infirmaries to suffer the inconvenience 
of being in total darkness, sometimes on critical and 
dangerous occasions. When they have done their duty in 
these ta, it will be time enough to issue obnoxious 
mandates to contractors and manufacturers who are not less 
anxious for the prevention of accidents, and to ensure that 


only those fittingssuitable to guarantee the safety of pro 
and life shall be manufactured and used as ХА the muni 
cipal electrical engineers themselves. 
C. A. Clarke. 

[Oar correspondent’s covert references to Manchester are 
not quite fair. To our own knowledge the municipal 
engineer has modified the rules where they appeared to inflict i 
hardship upon contractors.—Eps. ELEc. REv.] 


“Railway Block Signalling.” 
te the 


It is no doubt very wicked for the reviewed to dispu 
conclusions and statements of the reviewer, but when the 
review contains misreprese ntations, and something else which 
I will not characterise at present, the author must protest, or 
allow judgment to go by default. I find in various parta of 
the last 84 volumes of your paper that you have accorded the 
privilege of a reply to reviews, and I have to ask for a similar 
favour at your hands. 

Your readers are told that there is little that is new in my 
book. Very good. The statement is legitimate, and is, ina 
sense, a measure of your reviewer's knowledge and rience. 

With your reviewer's criticism of the literary construction 
of the book I do not propose to deal. He is, no doubt, a 
master of style, although the occasional jor of language, 
and the indifferenoe to the distinction to be drawn between an 
object and its uses, exhibited in portions of the review, would 
seem to negative the idea. 

Your reviewer questions the author’s accuracy “ in, at p. 7, 
attributing the introduction of the use of electric semaphore 
signals to the South-Eastern Company in 1851.” The 
author does not make such a statement. 

Your readers are warned against accepting the dates given 
at which it is said ¢hree-wire block systems were in use through 
the tunnels between Am and Rowsley, and on the 
Desford and Bagsworth incline. Will your reviewer please 
note that the paragraph relating to the former is qualified 
with “is said. . and that, later, I give some reasons 
why the claims of most of the earlier systems of signalling, 
to be considered “ block " systems, are not well founded. 
have, however, no reason to doubt the accuracy of the in- 
formation given me, I was not thereat the time. The 
code given for the Desford and Bagsworth incline shows 
that both bells and needle indicators were in use. Perhaps, 
as your reviewer is go certain that the Desford and Bagsworth 
system was not a three-wire system, he will outline the 
circuit arrangements to agree with the code. 

Your reviewer also questions the accuracy of the conclusion 
I have drawn with reference to the “ Line Blocked " indica- 
tion on the London and North-Western Company's instru- 
ments, as introduced in 1853 by Mr. Edwin Clark. Will he 
kindly let us know what he considers was the object of pro- 
viding such an indication in the light of the statement that, 
under normal circumstances, the needles were kept con- 
tinuously to either “ Line Clear” or “Train on Line,” as 
might be requisite on account of the line controlled being 
free from or occupied by trains? What would the indica- 
tion resulting from such a disconnection of the circuit convey 
to the signalman when he knew that provision had been made 
for it to be given to him—in case of emergency only ? 

Your reviewer remarks that the cutting of the line wire 
was not £o frequent as to call for а signal purely applicable to 
such a transaction. It may or may not have been frequent 
as he says; I do not know. It is, however, certain that 
emergenoy signals are never intended to be frequently used. 
They are provided, nevertheless, although they may not be 
во labelled. In the case under notice “ Line Blocked was 
shown, as will be seen from the diagram in the book, when 
no current was passing through the instrument, and it would 
naturally take up that position when the circuit was inten- 
tionally disconnected for the p of indicating to the 
signalman that something out of the normal had taken place. 
Your reviewer says, further, the indication (he says indicator, 
but it does not matter) * would be a proper one for the pur- 
ге of telling Ње signalman that the line was not clear. . . ." 

f by this is meant clear of trains under normal conditions 
of running, I may remind him that the indication * Train 
on Line" provided the information required. 

Your reviewer does not agree with me that the indication 
“Train on Line” as now used is a subsidiary indication. I 
am, of course, sorry that there should be such a disagree- 
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ment. We are both entitled to ап opinion. I have given 
reasons for mine. Your reviewer has not. 

Passing over the dirquisition on the relative meanings of 
“transient” and “momentary,” and the degree in which 
currents may be regarded аз permanent, I come to the 
lengthy remarks on disturbances of instruments. Your 
reviewer says that the effects of earth currents upon instru- 
ments are only occasionally such as to affect the block 
signals. If he was a lineman with single needle instruments 
under his care,.and himeelf under a superintendent who 
would have things right and saw that they were so, he would 
probably learn more than he now knows respecting the 
trickiness of earths, and it is probable that he would get 
scant consideration for a suggestion to erect a “return 
wire. 

Your reviewer professes to be ignorant of what is meant by 
“magnetic storms.” Magnetic storms aredeviationsof greater 
magnitude than ordinary, from the normal distribution of the 
earth’s magnetic field, and their effects upon S.N. block instru- 
ments are distinguishable from those of earth currents by the 
fact that they persist after the line wire is disconnected. 
Sach occurrences are stated in the book to be rare, and the 
writer has only had experience of them on two occasions. 

. Passing over your reviewer's exceptions to the terms I have 
used, and his substitution of others less applicable, I note that 
he says permissive block working is now a thing of the past, 
and that it was a vicious system, and worthy of condemna- 
tion only. It will, therefore, be а surprise to your reviewer 
to be told that its use is extending, and is likely to do, as rail- 
ways increase their traffic. Permissive working is being now 
applied toa number of places which have hitherto been worked 
under systems of bell signalling, and without enforcement 
of the space limit. Your reviewer might stady the instances 
in which permissive block working are referred to in the 
book, pp. 279—298, from which he would obtain informa- 
tion of the conditions under which permissive block working is 
advantageous. The intances there given were, at the time the 
articles appeared in the Electrical Engineer, all recent instal- 
lations, and each instance is different from the others in the 
advantages obtained. 

Tour readers are told that “the text (p. 163) does not 
appear to accord with the illustration. The latter shows line 
blocked, and not line clear, for an up train." I have to 
differ from your reviewer again. The text and the illustra- 
tion are in perfect agreement. The text in “Diagram, fig. 38, 
is drawn to show ‘Line Clear’ for a train ready to proceed 
from the ‘up’ station to the ‘down’ station.” Such a 
train is а “ down.“ train, and not an “up” train, as your 
reviewer considers, г. 

Your reviewer draws attention to ап omission on p. 241 
with respect to the driver seeing tbe staff. whem.accepting 
the ticket. Although he quotes word perfect, he does not 
put the same emphasis on different parts of the sentence as 
is done in the book. The word “ only” is in italics, as well 
as "entrance," He also omits all reference to the subsequent 
mention of methods for preventing tickets being used when 
tre stuff is not at the entrance, for the time being con- 
sidered, 

Your readers are also told that the illustration on page 299 
appears to be inaccurate. 1 must again differ with your 
reviewer. The ilustration is perfectly correct. “ Тһе posi- 
tive to line ” does not “form” the ON signal; the negative 
does not “form” the OFF signal, and the abeence of cur- 


rent dots not “form” the “ out of order” signal. Nor am 


I rer ponsible for the name of the latter indication. Ав 
shown on the diagram, ** the positive to line forms” the OFF 
Bignal ; the negative “forms " the “out of order” signal; 
and the ON signal is shown by the vertical position taken up 
by the needle when no current is passing. If your reviewer 
bud read the book, he would have seen some criticism of this 
method of repeating signals, und he would aleo have seen 
that his remarks on “the chief thing to insure" are an- 
ticipated. 

Your reviewer does not “concur” in the view that more 
should be done for the engine driver when the ordinar 
mechanical signals are obscured by fogs or other causes, Ї 
am sorry sgain. May I quote the ELECTRICAL Review of 
January let, 1897, оп * Block Signaling ;” the week alter 
the conciuslon of the articles in the Alectrical Engineer, 

^ Ab Ше same time there is a period in railway working 
Where a method of conveying to the driver of а train the 


fact that the signals are against him is necessary. During 
the winter months fogs frequently prevail to such an extent 
as to render signals invisible. Detonators have then to be 
laid on the metals, and the driver, on passing over them, is 
warned by a loud report that the signal is at danger. . The 
question will arise—Is it not preferable to show the driver, 
by a signal on his weather-board, that such is the condition 
of things. . . . .” 

We do not despair of the achievement of this. 

May I draw your reviewer's attention to the fact that the 
recent accident to the Brussels train is said to have been 
5 to the driver being unable to see the signals on account 

og. 

Your reviewer says that I argue “that the driver is the 
man who should call out, or order out, the fog men, and that 
very little consideration will convince one of the impractic- 
ability of such a course.” I must again differ from your 
reviewer for the reagon that no such foolish argument is used 
throughout the book. Pages 118-119 are devoted to an 
examination of the arrangements for providing for signalling 
by detonators during fogs. It is shown that the mechanical 
signals are for the driver's guidance, and that he “is the 
most suitable person to вау when Ae requires additional means 
to enable him to obey the signals shown ; and considerations 
such as those just adduced, are alone sufficient to stamp as 
inadequate any system of signalling, under exceptional cir- 
cumstances, that cannot be brought into operation at any tsme 
the person requiring it may consider necessary." I have 
underlined the last portion of the sentence for your reviewer's 
benefit. - For systems of signalling, which enable the driver 
to bring them into use at any time he desires it, I must refer 
your reviewer to the book. 

Your reviewer is doubtful about the atility of an uniform 
code, and uniform methods of working, because there is no 
interchange of stuff between the various railway companies. 
If he will give his imagination a gallop, he might think of 
occasions when interchange of staff would be very desirable. 
The subj:ct is not one for discussion in your colamns, and I 
will not parsue it further. 

Your reveiwer will find on p. 100 some remarks on the use 
of the telephone as an adjunct for signalling puposes, which 
do not refer to the combination of the telephone with the 
block bell, and which, if read carefully, may be suggestive. 
` Your reviewer reserves the most serious assertions for his 
last sentence. Your readers are told— 

Ist. That I have ignored those who have invented or 
introduced practically all the most useful adjuncts referred 
to in the book. 

2rd. That “although it is only reasonable to assume that 
some information has been gathered from other works 
devoted to kindred subjecta, the only reference to the authors 
of such works is that to Mr. Clement E. Stretton.” 

This is disingenuous, to put it mildly, as no proofs are 
addacd. | 

With respect to the first charge, may I ask whether your 
reviewer has seen the table of contents. It bristles with 
names, and I have endeavoured іп all cases to give credit 
where it was due, if J knew st. That I have omitted to say 
that the particular form of switch shown for the utilisation 
of the block bell line wire for telephonic purposes, and 
Bibly some other examples, is in use on the Midland, is hardly 
justification tor во sweeping a statement, 

With respect to the second charge, is your reviewer aware 
that 1 have referred to Mr. Langdon’s Applications of 
Electricity to Railway Working (not the present edition), 
Mr. Piecce's 1863 paper at the Institution ot Cwil Engineers, 
Mr. Walker's articles on Train Signalling in Theory and 
Practice from the English Mechanic, and Sir W. F. Cooke's 
* Teiegraphic Railwsye," and that acknowledgment is duly 
made in these cases us well as Mr. Stretton’s? Нав he seen 
the acknowledgment to six other gentlemen or firms in the 
pretace tor particulars supplied ? What more docs your 
reviewer want? In what parts of the book does he consider 
that further acknowledgment is necessary? | 

With reference to Mr. Siretton, 1 may say that I have no 
personal acquaintance with that gentleman; indeed, I have 
never seen nim. 1 asked his permission to use information 
contributed by him in a letter to the Electrical Engineer in 
November, 1596, und he kindly accorded 1t, and supplemented 
the information by more of the same character. He also 
offered the privilege of making extracts where I pleased 
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from his book, “Safe Railway Working,” bat this I did 
not avail myself of. | | 
в. e not possess, and have never seen any of Mr. Stretton’s 


I do not possess, and have never seen Mr. Langdon's latest 
edition, which your reviewer says is the only other work, 
besides my own, dealing with the subject. Further, I 
borrowed the first edition from which the information 
acknowledged was taken. The present edition had not 
been issued at thetime. Mr. Preece kindly offered his own 
oopy, but I had then obtained the loan already referred to. 

have no other works relating to railway management 
€: working, and have consalted none but those acknow- 


I have, however, drawn largely, and without explicit 
acknowledgment, upon а *volume" which has not been 
published, but which has baen under construction, so to 
speak, for about 28 years; and although the owner is aware 
of it, he has not, hitherto, resented it. I have also had 
access to another “volame” of a similar character, but 
much more valuable, which has been under construction 
for 40 yeare, and I have not been asked to acknowledge it 
more y gu epa than has been done. 

Do I make myself fully understood by your reviewer ? 


J. Plgg. 


The Other Side” of Nernst’s Lamp. 


In the public interest and as a protest to the hurry 
with which this lamp is being “readied” for flotation 
(vide Daily Май of yesterday), I trust you will give me 

to lay before your legion of readers, of which I am a 
humble unit, some disadvantages anent this lamp of which 
all practical: electricians are aware. Before ‘doing 80 permit 
me to point out that the investing public are about to be 
invited to subscribe to an innovation which assuredly is bat 
in its experimental stage, its complication is proof of this, 
and which they have had no opportunity of testing, or even 
seeing, or examining, or proving whether it is practical as 
an indoor illuminant, or even verifying the assumptive 
economy claimed for it by those interested, surely these 
facta conduce to make it a most perilous speculation ? 
And I trust that the article “ Re” the German patent of 
нат lamp, in your last week's issue has been universally 


1. Mark what a great disadvantage it is that extraneous 
heating is required, how inconvenient this will prove in 
practice no one can tell, and if in its present imperfect state 
it should be used for indoor lighting. 

2. What would result if a burglary took place in a user's 
house, or any of the household was seized with sudden illness, 
or а fire occurred, &0.? And we must not forget that these, 
and many others, are emergencies that call for instantaneous 
light, which this lamp ts impotent to give. I would refer 
readers to the trenchant remarks of the Mr. A. 


‘mercial drawbacks, the lamp’s “ questionable ” utility upon 


continuous current circuits, the constant ure of the 
rod to accidental breakage, heat, dirt, smoke, &c. These 
facts, taken into account with the evasions of the lecturer, 
for the nature of which I must again refer to the utterances 
of the chairman, do not enhance or maxe out this lamp to 
be what those particalarly interested in it would have us 
“take on trust.” For my part, I look ш itas an unsafe 
апа undesirable agent of the current ; further, Sir, is it not 
8 fact that, what progress has been made in glow lamps is due 
to the fact that the filament is enclosed in a sealed globe, 
thus protecting the filament, and obviating the risk of fire, 
heat, dirt, smoke, &c., and making it safe to use anywhere ? 
and are they not more desirable in “а public service sense,” 
seeing they can be turned on instantly and without the oom- 
plicated aids of costly automatico heaters, spirit lamps, or 


ta ? 
i Pessimist. 


The Wehnelt Electrolytic Current Interruptor. 


Referring to the 3 account of the above in your 
issue for the 17th inst., may I say that we have made one of 
these appliances from your description, and have tried it on 
a 10-inch Apre coil in this laboratory. 16 gives the most 
surprising and beautiful resulte, and seems to be a scientific 
discovery of great value, which may have many and impor- 
tant practical applications. 
A. A. C. Swinton. 


66, Victoria Street, S.W., 
February 21st, 1899. 


Kilduchevesky Mega-Telephone Transmitter. 


In your current issue you state, under the above heading, 
that Mr. A. R. Bennett tested the transmitter, and found 
that “conversation of any description could be carried on 
without effort" through an “artificial cable equivalent to 
about 200 miles, and having a resistance of 594°48 ohms, a 
"рк of 59:78 microfarads, and а K R of 35,508." 

ermit me to say that the statement is absolutely untrue. 

With regard to your leading article, in which you advocate 
pitting one d instrument against another in order 
to “ determine which is the best of the two” (sic), and depre- 
cate the use of artificial cables for telephone testing because 
of inductive reaction between resistance bobbins; one is con- 
наше to sd how it оше и iey the. трена of 
the ELECTRICAL REVIEW have never (a8 would appear 
of an artificial cable in which the resistance is distributed 
otherwise than by bobbins of wire. 

| A. В. Bennett. 


[In the manuscript which was forwarded to us giving a 
ee of the instrument in question, the exact wording 
as follows :— 


thousand miles (2,000), and in this country by А. К. Bennett, 
on an artificial cable in which the emsential electrical condi- 
tions of a modern telegraph cable were reproduced. The 
length of the cable was about two hundred miles (200), 
having а resistance of 594°48 ohms, and a static capacity of 
59°78 microfarads, the product being 35,508 K R, and with 
an ordinary double-pole receiver the conversation of any 
description could be carried on without effort.” 

Mr. Bennett will doubtless communicate with the origin- 
ators of this statement. It may be added that the Editors 
of the ELECTRICAL REvIEW not omty.bessbof, but were well 
acquainted with artificial cables of the kind Mr. Bennett 
refers to, long before they heard of Mr. Bennett.— Es. 
Екс. Кет.) 


Marine Boilers. By L. Е. BxRTIN. Translated 
Leslie S. Robertson. London: John Murray, 1898. 
The author of this book is the Chief Constractor of the 
French Navy, and the work i in English dress, intro- 
duced by Sir W. Н. White, the Director of Naval Construction 
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to the Eoglish Navy. At the present moment a book on marine 
boilers by so eminent a man as Mr. Bertin will possess a 
po interest, seeing that the merits of the navy, of which 
he is во distinguished an official, have во nearly been in conflict 
with our own. Mr. Bertin’s range of knowledge is evident 
from his work. The English Navy has not the cong 
of good men, while we know it hag many poor men. We 
never hear people in the cock-sure vein about our own 
Navy, but we call to mind & certain engineer, who assured 
us evidently with satisfaction that the gold lace on his 
trousers “cost £10, sir, I was a terrible swell.” How 
much is original of this book and how much has been 
added by the translator does not appear. We regret that 
while translating the French measures all through, 8 work 
which must have been a heavy task, the translator could 
not see his way to leaving the original figures side by side 
with the English. If ever we are to accept the metric 
system, its collateral presentation in euch ks as this 
would be a step in the familiarisation of engineers with 
the meanings. Trained in one system we always realise 
what is meant by a pressure of so many pounds per square 
inch, but without some practice, the statement in kilos per 
om? has no meaning. We might describe this book 
as a series of freehand sketches with leading dimensions 
putin. It is not a treatise on the art of boiler making, 
though many details are given. Nor is it one upon 
strengths. It deals rather with the general principles of 
boiler making and with their treatment onder steam, with 
weights, coal analysis, dranght, closed stokeholds. In much 
of this it is a description of what has been done in various 
ships, and it collecta;within a narrow focus much information 
that is scattered in many papers; but, to English engineers, 
robably the chief interest of the book will centre in the 
atter half, in which various t of water-tube boilers are 
dealt with. The tubulous boiler has been at least, durin 
late years во essentially connected with the French navy an 
French engineers, that probably a good deal of experience 
acquired by them is not yet in our hands. 

The Terrible and Powerful, those huge cruisers of 
our own navy, whose distinguishing feature seems to be 
frequent visita to port to take in 2,000 tons of coal, are, as 
is well known, supplied with water-tube boilers. Much is 
said in their favour, and probably more remains behind to be 
said in an opposite sense. Of course it is no fault of the 
Belleville boiler that these two cruisers are double the size 
of many foreign ships of the cruiser type which carry 
heavier gun power. The tubulous boiler, in one form or 
another, is the boiler of the French Navy, from the war] 
boat to the battleship, and we can hardly think such a bold 
course would have been followed without good cause. 

Whatever the true merita, it is desirable that the English 
Navy men should have at least an open mind in the matter 
of boilers, and that some definite answer should soon be 
шш the question of the beat boiler for naval 
P 3. e author himself approaches his subject in a 
preti unbiassed manner. The durability of the Belleville 

iler is not ascertainable. The boilers of the Voltiguer have 
been at work about 16 years, but as they may be said to have 
had in that time new lock, stock, and barrels at various 
рер there is probably little or nothing left of the original 

ilers, and it is thus possible that nominally а boiler might 
endure & hundred years by repeated restorations of parta, just 
as John Smith remains John Smith all his life though he may 
have changed his entire corporeal entity every seven years. 

Durability, however, is not a sole desirable quality of а boiler. 
Reliableness in action, &c.,is more important, or one might 
quote the Britannic, which made better time after a life of 25 
years with the same compound engines and shell boilers than 
when she first steamed out of Queenstown, and we do not know 
that she is not still so running, or that if reboilered it was not 
simply because of being remodelled for higher preesures, 
Weight seems to have been the principal determining factor 
in the choice of tubulous boilers, but we have seen no con- 
clusive evidence that in saving weight, the efficiency has 
been maintained. Is it not rather the fact that the saving 
in weight is more than outweighed by the increase in the 
coal n to steam a given distance. The use of a 
lighter boiler can be understood for a French ship which 
owes its existence chiefly to a lack of cordiality in res 
of England, and which may not require to steam over 
1,000 miles at any time, but for an English ship with 


the difference being largely in the reduction of water oon- 
tents. Boiler costs are also compared on a basis of grate 
area. The concluding chapters deal with accessories such as . 
stop valves, filters, distillers to make up for water losses, 
water purifiers, the use of lime for getting rid of acids, a 
means first employed by the present writer about 18 years 
ago, and said to have been first employed about 20 years ago 
to kill the fatty acids from surface condensers, and various 
other items, including even ash hoista, though no mention 
is made of the means employed in closed stokeholds where 
ash and clinker is blown overboard by the air of 
the forced draught, as possibly some of our readers may have 
seen on the new vessel of the Northwall route—the Cambria. 
Altogether this book is excellent. It is quite sus generis iu 
its treatment, and, moreover, it is well illustrated and 
copiously indexed, though the illustrations are a little rough. 
es numerous tables are extended to lie wholly outside the 
volume. | 


LONDON COUNTY COUNOIL. 


Tun Council on Tuesday resolved to lend £14,285 to the Islington 
Vestry for electric ligh purposes, and £12,000 to the Bt. Pancras 
Vestry for works of а similar character. 


Tum TELEPHONE QUESTION. 


The chairman of the Highways Committee asked for and obtained 
the ое оз 


wires in In reply to questions as to the reasons for the 
withdrawal, ‚ Benn that the recommendation been 
from а previous out consideration for the 


meeting ot 
slington Vestry who had the matter in hand. The action of that 
Vestry рела crei airy at present, it was desirable to withdraw the 
report in r that Islington might have a free hand in the matter. 


Ілонт ELECTRIC RAILWAYS. 


The Parliamentary Committee submitted a report in relation to 
(1) tbe Finchley, Hendon, aud District, (2) the Ham Finchley, 
and Edgware, and (3) the Highgate, Finchley, and Wood Green light 
railway orders. The committee stated that they were of opinion that 
the schemes should be opposed, and that a similar course would be 
taken by the Middlesex ty Oouncil and by nearly all the local 
authorities affected. The committee therefore recommended that 


of affairs, should not oppose all 
railways to take people out of London. 

The noble lord said that he had Intended to tovs that the 
should be referred back to the Committee, in order that they t 
act in conjunction with the Middlesex Oounty Oouncil in to 
the matter, but as he had just been informed that negotiations were 
g with that County Oouncil, he would not move his amend- 


ht such an assurance could be given. 
ers failed on the present occasion, they 
be renewed in six months' time under the Light Bailways Act. 
Beachoroft, Mr. 8. Webb stated that many of 
promoted in order to evade the 


Council, but he did not t it advisable to enter into the matters 
between the two Oouncils on the subject. The whole question of 
light railways or tramways in the outer ring of London orin Middlesex 
would be a matter of continued negotiations bet 

Oouncils, and the speaker hoped they would lead to a satisfactory 
result. The recommendation was then put and declared carried. 
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MEOHANIOAL Traction ON TBAMWAYS. 


. The Council postponed for one week the consideration of the 
following report by the Highways Committee :— 
Ws are of opinion that the time has arrived for an experiment to be 
made with some system of mechanical traction on the Londen County 
Council Tramways, upon any part of which we are informed that the 
Council, as the successor to the company and with the consent of the 
road authority or authorities concerned, can apply under an Act 
obtained by the London Tramways Company in 1888, to the Board 
of Trade for a license for the use for one year of such traction, the 
license being renewable by the Brard on further application being 
made at the exviration of that period. It appears to us exceedingly 
desirable that, before recommending the Council to adopt any parti- 
cular system with which to make an experiment, we should have the 
best ехпетё advice and assistance obtainable ; and we understand that 
Mr. A. Kennedy, F.R.S., is prepared to give advice upon the subject 
for a fee of 500 guineas, with an additions! 100 guineas for travelling 
expenses in order that, before reporting upon the matter, he may 
make full investization as to the systems in use in different places. 
Having regard to the very large financial interests involved iu 
securing the most efficient, and a‘ the same time economical, system 
or systems of working the Counoil'u tramways, and also bearing in 
mind the high standing of Mr. Kennedy in his profession, we think 
that the Council would do well to employ him, on the terma stated, 
to advise as to the systems of mechanical traction best adapted for 
use oh its tramways, not only as to those worked by itself, but those 
leased to the North Metropolitan Tramways Company. Itis unlikely 
that Mr. Kennedy will be able to make his report before the end of 
the present financial year, namely, March 31st next, and we therefore 
propose to make provision for this item of expenditure in the main- 
tenance votes for the year 1899-1900,” 


FORERUNNERS OF THE NERNST LAMP. 


It may appear to some to be an invidious proceeding to depreciate a 
meritorious invention hy bunting up real or apparent anticipations. 
But such a point of view, though adopted by one of the speakers in 
the diccussion on Mr. Swinburne’s paper at the Society of Arta, is 
more in the interest of the company promoter than of the public; 
and the former is usually much better able to look after his owa 
interests than the latter. 

А little research will show that Prof. Nernst, though he has appa- 
rently made à new departure in electric lighting, is by no means the 
first who has worked on the same lines. It appears to us, indeed, 
that his patent claims must, if contested, be tsken as much narrower 
tban they at first sight appear in his specifications. 

Le Roux, Professor at the Ecole Polytechnique, Paris, was one of 
the first to discover that a brilliant incandescent light could be 
obtained from а rod of lime by hesting it till an electric current 
pases through it. His discovery may have been accidental, and was 
merely a laboratory ment; but in the Comptes Rendus, Vcl. 
66, A.D. 1868, p. 1,151, he states that if a cylinder of magnesia is 
pressed against the carbons of an arc lamp, in shunt with the arc, 
and held by a light spring, the quantity of light emitted was largely 
increased. When he examined the arc (fitted with the magnesia rod) 
through a smoked glass, the arc was seen to be replaced by a kind of 
luminous opaque mist, in which the points of the carbon could not 
be distinguished. Evidently the whole or the greater part of the 
current in the arc had been shunted through the magnesia when its 
temperature had been sufficiently raised by contact with the are. 
Le Roux observed certain changes in the spectrum of this new light 
which led him to suspect decomposition of the oxides. In sug- 
gesting an explanation of this phenomenon, Le Roux aske: 7s 4 
an electro-chemical decom position exercised upon the conductor which has 
become a conductor owing to the rise of its temperature? This suggested 
theory would not appear out of place in one of Nernst's specifications. 
555 example, їл Nernst's specification, No. 19,424, A.D. 1897, we 

" Now I have discovered that a large number of these bodies, which 
may be classified under the general expression of electrolytes or of 
conductors of the second-class (as compared with conductors such as 
metals or carbon, which conduct the current without any electrolytic 
. action taking place and which are classified as conductors of the first- 
class) when used in a dry state though they are almost perfect non- 
conductors when cold, acquire so high a conductivity when once 
heated to an incandescent state, that a current of sufficient strength 
` can be passed through them at ordinsry low electrical pressures to 

keep them in the incandescent state.” 

The difference between what Nernst says he has discovered 
ча Ue ux’s theory, published 30 years ago, does not арр:аг to 

much. 

The next important worker in this field was Jablochkoff, of electric 
candle fame. He appears to have observed that the incandescence 
of the kaolin between the carbons of his candls contributed percep- 
ttoly to the amount cf ligat emitted. Whether or not this suggested 
the idea to him, he patented іп 1:77 (specification No. 1996) an 
incandegoence lamp iu which he used as the incindescent body a slab 
= ттан, though he claims refractory materials in general in bis 

nt. 

This lamp is shown in fig. 1. 

“It consists of a vice, o, the jaws of the vice holding between them 
the blade or slab of kaolia or porcelain, p, which with a width of 
about ichs of an iach will burn all night. The vice is arranged above 
an induction coil, в, and may be enclosed by a lamp glass or globe, 
the whole being made to resemble an ordinary lamp in appearance. 


The current from au induction coil, in passing through the slab, D, 


‘has not sufficient intensity to melt and burn the kaolin, but heats the 


same to the point of incandescence. The current js, in tbe first 
instance, made to act upon а kiad of cooducting match, placed on 
the edge of the kaolin slab. The part of the slab which is thus heated 
forms a conducting line of great resistance, and whicb, on the pas- 
sige of а current of high tension, is raised to a white heat, giving out 
a fine light. A certain consumption of the kaolin is efficted slong 


X 
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Fia. 1. 


this line of iacandescence, but the consumption is very small. The 


result thus obtained between the terminals of the circuit is a tine 


luminous band, which can attain а much greater length than the non- 
luminous spark ordinarily produced by the coil employed. The 
strength of the light only depends on the number of convolutions 


and size of the wire employed for the indoction coil." 


The indiction coil mentioned by Jablochkoff would be more cor- 
rectly dascribed as a transformer, ~hich he fitted to each lamp to 
Jaise the tension of the current sufficiently to pass through the con- 
dacting match” placed alongside the kaolin slab. A thin layer of 
c:rbon powder and treacle appears to have been used for igniting 
purposes.* Mr. G. Hurlatone Hardy, writing in the Journal of 
Society of Arts, February 17th, states that he saw tbe Jablochkoff 
incandescent lamp in use at the Electrical Exhibition at the Albert 
Hall about 1679. 

The resemblance of the Jablochkoff lamp to the Nernst lamp may 
be seen by comparing fig. 1 with fig. 2, which is the illustration of 
bis lamp given by Nernst in his specification, No. 19,424, A.D. 1897. 
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Fia. 2. 


In this specification Nernst states that he has found by experiment 
that the oxides of magaesium, of sirconium, and of rare ta the, are 
specially well adapted for use in bis lamp. Tne desoription given of 
fig. 2 is as fullows:— — | | | 

u In the drawing, в --, B —, indicate binding posta, being coanected 
with any source of el: ctricity setting up a pressure of, for ins: anoe, 
100—200 volts between them. | 

“s+. 6 , are two elastic strips of metal of suitable acction. 

"risa small cylinder made of magnesia or any other suitab'e dry 
electrolyte, which itself forms the incandescent body of the lamp and 
the conductor between 8 --,8—. Preferably cylinder 1 is not enclosed 
in an air-tight globe but is open to the air, but this is not essential. 

“ The operation of this lamp is as follows :— | 

When the pressure is set up in the binding posts, no current can 
pass through 1, because, when cold, its resistance is equal to many 
thousands of ohms. | 

“But as soon as the temperature of 1 is sufficiently raised, for in- 
ж Ó—M— M 


* $e Hardy, Journal of Society of Arta, Vol. 47, p. 286. 
E 
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. stance, by applying a powerful gas flame, 4, for a few seconds, the 
conductivity of 1 is raised, and consequently a current is set up which 
immediately takes upon itself the function of the flame, and con- 
tinues supplying the amount of heat which is being dissipated by 
radiation. Therefore the flame can be withdrawn, and the lamp will 
continue to glow like any ordinary electric glow lamp. A Bunsen 
burner, 1, is shown below cylinder 1 for heating it. 2 is a flexible 
. gas tube leading to the burner, and 3 is a cock for turning on and off 

the gas. The base of the electric lamp has a centrally located recess, 
5, into which the base of the gas burner may be set. This serves 
to properly locate the gas burner. 

* In some cases I prefer not to withdraw the flame, but to continue 
heating the body, 1, by a flame and by the current spine 
thus obtaining a comparatively high amount of light with an exceed- 
ingly low expenditure of electrical energy, because the flame creates 
an atmosphere of very high temperature around the incandescent 
body, and thereby considerably reduces the loss of heat.” 

The heating of the refractory rod by a Bunsen burner, and the use 
of magnesia, zirconia, бс, are apparently important advances made 
by Nernst on the Jablochkoff lamp. But both external heating and 
the ute of magnesia were made use of by Le Roux long before the 
date of the Jablochkoff invention, as we have shown above. 

Besides No. 19,424, A.D. 1897, Nernst has taken out other two 
British patents, namely, No. 23,470, A.D. 1897, and No. 6,135, A D. 
1898. The former of these relates to devices for heating the refrac- 
tory rod, in order to cause the lamp to light up, compressing external 
coils of platinum wire, reflectors for focussing the heat on the rod, 
cut-out devices for the platinum coil, and other like details. 

No. 6,135, A D. 1898, which has only just been published by the 
Patent Office, is of considerable interest as showing the latest out- 
come of Nernst researches in connection with his invention. He 
says :— 

“ [ have found from experiments that incandescence bodies of the 
above-mentioned kind, when made of pure substances, only attain a 
sufficient conducting power to act as an incandeecence body when 
raised to а very high temperature, but that when these bodies are 
mixed, either with each other or with certain other substances, the 
conducting power rises considerab!y more rapidly with the increase 
of temperature. 

“Thus pura oxides, such as those of magnesium, beryllium, 
zirconium, thorium, yttrium, and the like, still act as comparatively 
good insulators even when heated to 1,000? О. But if there beadded 
to them certain other substances, or even if two or more such bodies 
be mixed together, their conducting power will be very greatly 
increased. Pure magnesia, for example, can only be brought with 
great difficulty to a state of electrical incandescence, but if only a 
small percentage of boric acid, calcium chloride, tungstic acid, or 
other suitable substance be added, the conducting power is increased 
to such an extent by heating that rods or filaments made of such 
materials can be rendered incandescence conductors with a pressure of 
100 volts and less, even when only warmed with a slight flame, such 
as that of a match. 

" Oaly bodies formed of oxides are enabled to permanently with- 
stand the energetic action of oxygen at high temperatures, and in 
ра oxides of zirconium, and the rare earths related thereto, 

ve given excellent results as regards durability, good light-emitting 
power, and ¢xcellent conducting power. 

„Thus bodies composed of zirconium oxide, with an addition of 
about 5 per cent., or slightly more, of yttrium oxide, are very efficient; 
also bodies composed of thorium oxide, with an addition of about 
20 per cent. of yttrium oxide, and bodies com of thorium oxide 
containing 3 per cent. of zirconium oxide, 3 per cent. of yttrium 
oxide, and 0 3 per cent. of cerium oxide, afford very excellent results. 
Bmallquantities of erbium oxide and didymium oxide may also be 
advantageously mixed with the above-mentioned bodies." 

It will be seen from this that Nernst has abandoned in his latest 
patent the use of magnesia, giving the preference to mixtures of oxides 
such as are used in the Welsbach mantle. 


Another lamp belonging to the same class as that of Nernst is the | 


" Lampe Soleil,” which excited a considerable amount of interest 
about 20 years ago. This was a kind of a combination of the 
arc and the electrolytic lamp, but there can be little doubt now that 
it was mainly the latter, the arc merely acting as the preliminary 
heater. Marble, lime, granite, and other refractory materials were 
used in this lamp, but the preference appears to have been given to 
marble. Two carbon rods were inserted in a slightly convergent 
position in two holes in a block of marble, the ends of the rods just 
emerging at the lower surface of tbe block. Ап arc discharge was 
initiated between the rods across the surface of the marble, in 
much the same way as in the Jablochkeff kaolin lamp, by a 
ishable conducting thread or pencil This gave the necessary pre- 
inary hesting to the surface of the marble, which tbereupon 
. became а conductor. The light emitted was of a yellowish colour, 
resembling that emitted by the Nernst lamp. Measurements made on 
the Lampe Soleil, showed that soon after starting the light decreased 
to about 60 per cent. of its original value. The current, and power 
required, also decreased, but in a less ratio. This is exactly what we 
would expec: in an electrolytic lamp in which a current was sent 
through a relatively large mass of the refractory material. At first a 
narrow strip of the marble between the points of the carbons is heated 
to an extremely high temperature by the great intensity of the cur- 
rent passiog through and becomes thereby a good conductor, the high 
temperature of the marble causing a large emission of light. As the 
heat in this central nucleus is conducted away by the surrounding 
mass of marble, the temperature is reduced, and resistance increased. 
This will reduce the current, and also lower the emission of light, as 
was found in the experiments cited. 
It would appear from this that the Lampe Soleil was also an elec- 
trolytic lamp, but in a form much less efficient than either Jabloch- 
koff s or Nernst's, ® 


These investigations of the pioneers in this interesting field, to 
which attention has been again attracted, will help our readers, we 
hope, to form a just estimate of how much can be claimed by Nerpst. 
His utilisation of the discovery of Welsbach in another field appears, 
as far as we know, to be his own, but there does not appear to be 
much more in his invention that has not been already put in posses- 
sion of the public by previous inventors. 


BUSINESS NOTICES, &o. 


Advance in Prices.— Messrs. Ernest Scott & Mountain, 
Ltd., announce that owing to the unsettled state of the material and 
labour market, they are compelled to increase the prices in their 
catalogue, which are therefore to be considered approximate only. 


Aluminium for Electrical Conductors,—The British 
Aluminium Company are drawing the attention of the electrical 
trade to the suitability of aluminium for employment as electrical 
conductors. They state that aluminium strip and wire having an 
electrical conductivity of 60 to 62 per cent. of that cf copper, and 
copper being three and a tbird times the weight of aluminium, bulk 
for bulk, the same conductivity can be obtained with aluminium 
by increasing the section, whilst at the same time saving about 
half the weight as against copper. The company have themselves 
had aluminium wire and strip in use for electrical transmission at 
their Foyers works for some time past with satisfactory results. 
For good quantities of strip and wire for electrical work they are 
prepared to make specially low prices to compete favourably with 
copper, both as to price and conductivity. 


Bankruptcy Proceedings.—The case of E. B. Pym, 
electrical engineer, late of Bar Chambers, Scarborough, and Branbam 
Gardens, South Kensington, came before Mr. Registrar Brougham 
last Friday at the London Bankruptoy Court. The Official Receiver 
reported that the debtor was to have attended that day for public 
examination, but he was now at Burnham, in Somersetshire, and was 
without the necessary means to travel to London. His Honour 
pointed out that the assets included machinery to the extent of £100, 
and the travelling expenses could, therefore, come out of the estate. 
It was pointed out that the debtor had the machinery only on hire, 
and, although he had returned it as an asset, he had a further sum to 
psy before he became entitled to it. The examination was ordered to 
stand over for two months. 


Dissolution of  Partnership.—The dissolution of 
partnership is announced between Messrs. Kingsland & Edwards, of 
139, Mostyn Street, Llandudno, as and from the 20th inst. The busi- 
ness will be carried on as heretofore at the same address by Messrs. 
Edwards & Armstrong. Mr. Kingsland will, we are informed, give 
his attention to electric traction work, and specially to the develop- 
ment of his own patents in connection therewith. 


Liquidation Notices.—A meeting of the Electric Trust, 
Limited, will be held at the offices of Mr. E. R. Robson, 9, Bridge 
Street, Westminster, on March 20th, at 4 p.m., to hear an account 
of the winding-up from tbe liquidator. 

At meetings of the New Motive Power Syndicate, held on January 
30th and February 14th, it was resolved to wind up voluntarily on 
account of the provisional agreement passed by the syndicate ia 
December, of Mr. G. A. Harvey, of the syndicate, with Mr. В. О. 
Lumsden. Oreditors must send culars of debts and the usual 
information to Mr. J. W. Roberts, 18, Eldon Street, E O., the liqui- 
dator, by March 31st. 


Bedford Music Hall Lighting.—In reference to our 
note last week the electric lighting was carried out according to 
tbe specification and drawings prepared by, and under the super- 
vision of, Messrs. Harrap, Hewett & Daffield, consulting electrical 
engineers, of Queen Street, E.O. 


Books Received.—“ Measurement and Weighing,” by 
Edwin Edser. London: Chapman & Hall, Ltd. 2e. 6d. 

“Dictionary of Electrical Engineering and Chemistry.” Vol. II. 
English, Spanish, German, by Paul Heyne. Published by Gerbard 
Kühtmann, Dresden. (London: Messrs. Н. Grevel & Оо.). 


Change of Address.—The Electric Tramway Equip- 
ment Company has removed its cffices and warehouse to 36, Cornwall 
Btreet, Birmingham. 


Damages.—On Tuesday before Mr. Justice Grantham 
and a special jury the Bristol Tramways and Carriage Company, 
Limited, was ordered to pay £250 damages to the widow of one 
Alesbury, who was killed by ап electric tramoar colliding with a hay 
cart upon which he was riding. 


Electric Crane.—An electrical overhead travelling crane 
has been put into the works of the Oaledon Shipbuilding and 
Engineering Company, Limited, at Lilybank. It has а traverse of 
40 feet 6 inches. Ourrent for working it is provided from a dynamo 
developing 40 H.P., situated in the engine room. The crane will lift 
up to 40 tons. 


Electric Launches.—Messrs. Laing, Wharton & Down, 
Limited, announce that they are now in a position to supply efficient 
electric launches for river or sea, they having taken up the repre- 
sentation of Messrs. Vril Launches, Ltd., for the sale of their boats 
for home and export. They have just built three boats to the order 
of the Imperial Russian Ministry of Marine. Tbe last of these three 
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boats (32 feet long) ran for 5 hours at over 7 knots, and alternately 
for over 15 hours at 54 knots. In the Vril system the special and 
exclusive features are:—The Vril stcrage battery arrangement, the 
Callow patent motor, the Callow-Eick patent controller, the Vril 
cabling system, the Vril hull designs for both river and sea work, 
Vril thrust blocke, bilge pump, stern tube, &o., special propeller 
for electric wcrk. Tae works, situated in Brading Harbour, are 
fitted up with every requirement for boat building, and are now 
baing considerably enlarged by the addition of several new and 
powerful electrically-driven habour-saving machine tools. Until 
March 1st, one of these launches is being exhibited at the Yachting 
Exhibition at the Royal Aquarium at Stand No. 23. 


Electrical Engineering in Austria.—An Austrian 
Union Electrical Engineering Oompany hss just been formed in 
Vienna to carry on the business of electrical engineering in gene al, 
and in particular to exploit the Thomson-Houston Austrian patents. 
Large works for the production of all kinds of electrical plant are to 
bs established in Vienna. 


Free Wiring.—The National Electric Free Wiring Com- 
pany, Limited, have opened a brauch establishment and showrooms 
at Market Place, Redditch, a contract for free wiring and bire pur- 
chase having b3en entered into between the Redditch Council and 
the company. A free wiring coatract has also been entered into by 
the Tunbridge Wells Oorporation with this company, and work is 
about to be started there. This company have recently received 
orders for extensions from the London County Council, the Metro- 
politan Fire Brigade, and from the trustees ot the Duke of Bridg- 
water, for installation work at Bridgwater House. The contract for 
the electric light wiring and fittings for the new supply station at 
Walworth, for the Newington Vestry, has also been placed in the 
hands of this company. In addition to the foregoing, a complete 
installation of the electric light has been erected at the Free Oburch, 
Rotherhithe. 


Incandescent Lamp Making.—At the conversazione of 
the students of the Technical College, Leonard Street, Finsbury, the 
“ Robertson ” Lamp Company gave a display of lamp making which 
showed in turn all the different processes of the manufacture of 
an incandescent lamp. The exhibition started with the squirting 
of the cellulose and went on through the various s of manu- 
facture up to sealing and exhausting the bulb, and was watched 
with great interest. 


India-Rubber.—In some editorial comments upon the 
imports of India-rubber, the New York Electrical Engineer says :— 
“ Four great classes of raw materials a-e habitually and necessarily 
taken into the States for manufacturers’ use—raw silk, India-rubber, 
fibres, acd hides. If the importations of these show a marked 
increase, it may be accepted as evidence of increased activity on the 
part of manufacturers. It is interesting, therefore, to compare the 
figures of the 11 months’ importations in these great classes with 
those of earlier years. India-rubber, of which large quantities. are 
used by electrical and other manufacturers, shows in 11 months of 
the present year a value of $22,831,578, against $19,270,633 in 11 
months of 1897; $12,964,633 in 1896, and $17,4:3,848 in 1895. In 
all of the four great articles imported for the use of manufacturers, 
the importations of the year for the period covered by the above 
figures have been in excess of the preceding years, rubber 11 188 

cent. larger than in 1894, silk 50 cent. in excess of 1893, 
ides more than double that of 1896 or 1894, and fibres 50 per cent. 
iu excess of 1894. When this iacrease in materials imported for the 
use of manufactures is considered in connection with the fact that 
the importations of manufactures have fallen in the year just ended 
from $283,000,000 in 1897 to $250,000,000 in the present year, it will 
be seen that there is good reason to believe that the manufacturers 
have been exceptionally busy.” These figures have been drawn up 
by the Treasury Bureau of Statistics. 


An Interesting Announcement.—We are asked to 
announce that English Industriale, Limited, have been appointed the 
‘sole representatives for the well-known electrical experts and manu- 
facturers of ceotral station and electrical tramway equipment, 
Messrs. Ganz & Oo., of Buda-Pesth, who received, among other acknow- 
ledgements for perfection of scientific and practical design, the 
second prize at tbe competition for the equipment of the works of 
the Niagara Falls Electric Power Company. 1% is not intended to 
import the mauufactured plant into this country, but arrangements 
bave been made by which the whole of the construction and the 
exccution of orders for central station and other contracts will be 
carried out in this country. Mr. G. E. Heyl-Dia, of Manchester, bas 
agreed, for the present, to act as consulting engineer to the Ganz 
department of the company, until the English Ganz Construction 
Company takes over the whole of the business. The manufacture of 
Messrs. Ganz's plant will at present be carried out by Messrs. W. R. 
Renshaw & Co.,in Stoke-on-Trent, under an agreement with this 
firm, but as soon as the financial arrangements have been completed, 
Mr. James Swinburne has agreed to act as consulting engineer to the 
Ganz Company, who will also have the advice of the scientific and 
practical staff of Messrs. Gans & Oo., in Buda-Pesth, especially of an 
authority on alternating currents, Mr. Blathy. 


The Large Power Schemes.—Mr. W. Bromley-Daven- 


port, М.Р. for Macclesfield, has replied, in a letter to the town clerk . 
of that borough to a resolution passed by the Town Council, calling 


the hon. member's attention to the various Electric Power Bills 
before Parliament, and asking him to oppose the principle of every 
one on the second reading. The hon. member states that he cannot 
admit that it would be proper for him to oppose Bills wholly uncon- 
nected with Macclesfield, nor can he accept the sweeping assertion 
that the principle involved in the Bills affects all Corporations, 


whether the towns are included in them or not. He continues: 
“The position of Manchester, for instance, which, through its Oor- 
poration, alresdy provides the ratepayers with a supply of electricity, 
is not the same as that of Macclesfield, which does not possess any 
system of electric supply, and whoss Council calls upon meto deprive 
the ratepayers of а favourable opportunity of obtaining such a 
supply. I cannot regard it as one of my duties as member for 
the Macclesfield Division, and as the Parliamentary representative of 
the ratepayers of the borough, to support the selfish aims of other 
municipalities to the detriment of my owa constituents, especially if 
by so doing I involve them in an unascertained expenditure in 
opposing these Bills" Mr. Bromley-Davenport fears that the 
Macclesfield Council has not given the matter sufficient careful con- 
sideration, and points out that, while in Salford the average cbarge 
er unit was, according to evidence given in the Lords Committee 
t session, 6.25d. per unit, the Bill he was invited to oppose pro- 
posed to limit the price to 4d. por unit for the first two hours’ con- 
sumption per day, and afterwards to 2d. per unit. He was glad to 
know that the resolution sent him did not represent the unanimous 
views of the Corporation, while it seemed to him that too much con- 
sideration had been paid to the interested views of otber districts, 
and too little regard to the intereste of the citizens of Macclesfield 
itself. Besides the uses of electricity as a power for tramways or 
machinery seemed to have been entirely overlooked. Painstaking 
study of statistics with regard to electricity made him feel bound to 
sapport the principle of the Bills in questicn, and the hon. member 
concludes :—'' I should certainly support the insertion of clauses re- 
serving the just rights and powers of the municipalities over theareas 
under their contro!, and I yield to none in my jealous regard for the 
authority of our ancient Corporations when wisely and beneficially 
exercised, and for their deservedly proud traditions.” 
It is expected that the second reading of the General Power Dis- 
tributing Company's Bill will be taken on March 3rd.. | 


Municipal Trading.—The North Staffordshire Chamber 
of Commerce objects to the principle of municipal trading in 
electrical fittings, and considers it desirable that a Joint Committee 
of both Houses of Parliament should go into the matter of munici- 
palisation and define the scope permissible. 

The Dewsbury Ckamber of Commerce also had a discussion on the 
same question in connection with the letter being circulated by the 
London Chamber of Commerce (Electrical Trades Section). The 
communication was referred to the Dewsbury Corporation. 


New Lampholder.—We illustrate Messrs. Williamson 
and Joseph's new patent high voltage l:mpholder for which they 
claim the highest possible insulation. The insulation is claimed to 
be strongest, where in too many lampholders it has been weakest, 
viz, where tke flexible lead is attached tothe plunger. The firm 
hold that it has hitherto been impossible to prevent possible leakage 
from the set screw to the lampholder case, but the present patent 
overcomes this difficulty. The porcelain is non-hydroscopic, and bas 


been subjected to the most severe tests before being adopted. The 
holder is aleo simple and easy to wire, besides which there exists 
the great advantage of the practical impossibility of "shorts " 
occasioned by the carelessness of the average wireman in leaving the 
fl:x. loose, and so short-circuiting the same with the case. 


New Premises.—The Electric Supply Stores, of Fore 
Street, E.O., have opened premises at 22, Dalston Lane, N.E., for the 
sale of electrical appliances, | 


Stegmann v. O'Connor.—On Saturday a. Divisional 
Court of Queen’s Bench, consisting of Mr. Justice Bruce and Mr. 
Justice Rialey, delivered judgment in this case on the plaintiff's 
appeal from the decision of an Official Referee, on the ground that 


the Referee's decision was against the weight of evidence. It will be 


remembered that in 1898 tke defendant required an electric light 


. installation put down at his house, and his architect prepared the 


specification. The contract was given to the plaintiff and he pro- 
ceeded to execute it. During the course of the work, however, а 
complaint arose that the work was not being done according to the 
specification, and there was also а complaint that the plaintiff was 
not finishing the work in the time allowed by the contract, and the 
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work was then completed by another engineer, called in by the 
defendant's architect. Tbe plaintiff thereupon brought the present 
action to recover the amount of his contract, and the Б зќеғее, while 
allowing the plaintiff & certain amount for the actual value of the 
work taken over by the engineer, awarded the defendant a penalty of 
£50 for the non-completion of the work by the plaintiff in the time 
allowed by the contract, and entered judgment for the defendant on 
the claim and counter-claim for £98 із, Hence the vresent ap 
Their Lordships affirmed the decision of the Official Referee and dis- 
missed the appeal, with costs. 


Switches and Fuses,—The high tension switches and 
fuses (Verity & Steele's), described in our last issue, are, of course, 
being made aud sold by Messrs. Veritye, Limited. 


Theatre Lighting.—Under this heading last week we 
said that Mossrs. Vaughan & Brown had just completed installations 
at the “ Empresa,” Brixton, the Dalston Theatre, and the " Ooronet,” 
Notting Hill. This, however, is not correct, that firm only having 
put in gas, hydrants, and other work at these theatres, but not electric 
ighting plant. The whole of the electric lighting arrangements at 
the “ Empress " and the Dalston Theatre, including & gas engine for 
the latter place, were carried out by Messrs. Strode & Co. The 
contractors for the Coronet Theatre were Messrs. Sax, Slatter and 
Oo., and Mr. Thomas J. Digby is the theatre's consulting engineer. 
Messrs. Sax, Slatter & Oo. were also the contractors for fitting up the 
Empire Theatre, Bradford. 


Train Lighting. —Addressing the shareholders last week 
the chairman of the North Staffordshire Railway Company said 
that the electric light was being gradually fitted to their trains ; 
three were fitted last year, and two more are now in progress 


Utilising the Wind.—An electric lighting installation 
which has recently been laid down at Boyle Hall, West Ardaley, the 
residence of Mr. Simeon Oolbeck, is interesting from the fact that 
wind is the only motive power employed for generating the current. 
The Yorkshire Post says that there are 50 sails, set radially in a 
circular frame about 30 feet diameter. A large pulley fixed ona 
horizontal shaft in an adjacent building drives the dynamo. The 
duty of this machine is to charge the storage cells, which are suffi- 
ciently large to run the 109 lights for about eight days in winter, 
should there be no wind for that length of time, and for more than a 
fortnight in summer. It is estimated that not more than three hours 
& week will be occupied in looking after the engine and dynamo, 


—— EA 


ELECTRIC LIGHTING NOTES. 


Abingdon.—A committee has reported to the District 
Oouncil on the question of establishing an electric light installation 
for the town, but says that its information is insufficient to enable 
them to make s recommendation. An expert is to be engaged to help 
them to come to some conclusion. 


Asylum.—The Richmond Lunatic Asylum is to be 


lighted by electricity. The Lords Justices have approved of the. 


erection of an installation, at a cost not exceeding £3,000. 


Bangor.—The City Council have received a letter from 
the Local Government Board sanctioning the borrowing of £14,050 
for the purposes of electric lighting. 


Barking.—The Lighting Committee will fit up a number 
of Me in Boundary Road, on the free wiring principle, as an experi- 
men 


Basingstoke.—The Council last week decided to apply 
for a provisional order. The town clerk bad interviewed the Board 
of Trade, and had been informed that the Board would grant no more 
licenses, but preferred that local authorities should obtain provisional 
orders in the ordinary course; also that the Board would view with 
Qi favout proposals by local authorities to transfer orders to private 
compan 


Belfast.—After considering the city acconntant’s report 
upon last year's working of the electricity undertaking, the Electric 
Oomwittee, which has recently bad before it tne question of reducing 
the charves for current, bas decided to reduce the period of maximum 
dema d from 1j hours to 1 hour per day. 

O. 16th ins.. tbere was another explosion іа Ann Street in an 
electiic light culv-st, teasing up the ruad for a considerable distance. 
Tbe Curporation bas decided to obtain а specification for the 
55 of the Council Cnamber, together with an estimate of 
e Cos 


Bermondsey.—At the Vestry meeting on Monday, Mr. 
Oox, on behalf of the Electric Lighting Committee, reported the 
receipt of notice from the Board of Trade that objections to the 
granting to the Vestry of a provisional order had been lodged by the 
Thames Conservancy Commiesioners, the County of London and 
Brush Provincial Electric Lighting Company, and the London 
Electric Supply Corporation. Tbe Thames Conservancy Commis- 
sioners asked for the omiesion from the following clause of the 
Vestry's order of the word» given in italics :—" Not bing in this order 
Shall au hore the undert:k re to interfere in ау ma ner with the 
bed, ~ il, bui ks, or «hores of the river Тпашев, ог the navigation 
there f, or sftt in «ny manner the ЫМ», powers, or privileges of 


the Conservators of the river Thames without the consent of those Conser- 
vators. When, however, the attention of the Conservators was drawn to 
the fact that they had agreed to the insertion of those words last year, 
they decided to withdraw their opposition with regard to the objec- 
tions raised by the two companies, the Committee stated that the 
vestry clerk had forwarded replies thereto to the Board of Trade, and 
thatthey had approved his action in that respect. On the recom. 
mendation of the Electric Lightiog Committee it was resolved to 
seal and present a petition against the Bill promoted by the County 
of London and Brush Company for powers to lay trunk mains 
through Bermondsey. 


" Blackburn. Tae electric lighting works poe 
progressing favourably, and they shortly be o 

On 9th inst. a trial trip T made over the new electrio tramways 

by members of the Council and the press. 


Bombay.—A correspondent says that there is a move- 
ment on foot to start electric lighting in Bombay, and a syndicate is 
being formed with the object of securing the public lighting, which 
че at present carried out by the Gas Company with incandescent 

urners. 


Brentwood.—Considering the smallness of Brentwood, 
the Parish Council has decided to defer the question of electric light- 
ing. They had gone into a report as to electric lighting in 56 towns 
in England. 


Brizhton.— The Lighting Committee has hud under 
consideration the question of increasing the standard pressure in the 
electric light mains of the town, and concluded that it is advisable 
that the standard pressure in а somewhat extensive dis'rict in the 
north and east of the borough should be increased from 116 volts to 
230 volts, and that notification be given to the Board of Trade of the 
intention of the Corporation to so increase it. 


Bristol.—At the City Council last week the Electrical 
Committee asked for power to raise £25,000 additional capital for 
new machinery, &c., to meet next winter's demand. The loan of 
£75,000 authorised in 1896 had been, it was explained, expended in 
extending the generatiug station, and business was growing to such 


an extent that a further extension of appliances was necessary. Mr. 


George Pearson, chairman of the electrical department, spoke very 
hopefully of the future. A long discussion ensaed as to the cost of 
the light, several members of committees having charge of libraries 
and the museum complaining that the electricity bill greatly exceeded 
that for gas lighting. On behalf of the committee it was replied that 
at some of these institutions the light was wasted by keeping all 
lamps burning when there was no necessity for it, and it was further 
said that where incandescent gas lighting was used there were 
repeated complaints of the mantles giving out. Mr. Pearson candidly 
stated that he did not pretend that electric lighting could be com- 
pared with gas for cheapness; his committee relied on the excellence 
of the article they produced, and experience proved that the public 
were willing to pay for a article. In his own house he had 
found that his electricity bill was less than the bill when he used gas. 
The Committee had reduced the price 1d. per unit to private cus- 
tomers, and had reduced the cost of arc lighting in the streets 33 per 
cent, and would reduce the charges still further when business 
allowed, | 

The electrical engineer has submitted а specification for lighting 
the police-court, and he estimated £175 as the cost. The Finance 
Committee has resolved to ask for tenders. 


Broadstairs and St. Peter's.—At a recent committee 
meeting convened to consider the application for a provisional order 
by the Isle of Thanet Light Railway Company, Mr. Murphy and Mr, 
Balter attended to explain the proposal. It was stated that the com- 
pany would charge а maximum of 6d. per unit, the same as they had 
arranged at Margate. Extension of area was suggested by Ooun- 
cillors and agreed to. A report on the clauses is to be prepared by 
the clerk in conference with Mr. R. E. H. Fisher. 


Card: ff.— The Workhouse Building Committee received а 
letter from an “independent expert," who stated that it would be 
more ‹ conomical for the guardians to obtain their electricity from the 
Corporation than to erect a private plant. The question was deferred 
for six months. 


Chelsea.—Lrst week the Vestry had before it a long 
report by the surveyor and the medical ‹ сег of health regarding 
the all ged nui-ances from sm: ke, vibration, &. caused vy the 
Ch 18-а Siectricity Supply O.mp«ny in Alpna Piace and Manor 
Bereet. Tho wc rdu р of tne report 1 ad. оч toth: cunvie i n that he 
l ral agitation was an єх gzerated one. We quate th f lowing :— 
“During our inv stigatiuns we ave rot found any inconvenience to 
arise from any n.ise caused in workivg the station, neither have we 
found that the steam or the smoke issuing from the chimneys caused 
any nuisance to the surrounding neighbourhood. Complaints have 
been made to us of fine grit escaping from the chimney and being 


deposited on the rcofs, doorsteps, and streets in the vicinity of the 


electric lighting station. We have ourselves observed the grit, and 
feel sure that on some occasions it is permitted to escape. 
This would, no doubt, be obviated by more careful stoking 
and regulation of the draught to the furnaces. It must 
be understood that this report is concerned with recent 
investigation of conditions which practically are still prevailing. 
We did not feel that it would serve any useful purpose to inquire 
into alleged nuisance, or damage to property, caused by the working 
of the station at times considerably ante c dent to the commencement 
of this iavestigation," 
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Chester. — The Lighting Committee recommend that 
ihe Committee be authorised to have the necessary arc and dis- 
tributing mains laid for supply of public and private lighting to 
Green Bank, Eaton Road, and Handbridge, the estimated cost, includ- 
ing eight Jandos arc lamps, &c., being £2,300. 


Chesterfield.— At a recent Council meeting the Electrical 
Energy Committee recommended the provision of a generating 
station, and the supply of electricity for public and private purposes 
in the borough. They considered it advisable that such station should 
be in the unused portion of the gasworks, and that the Gas and Water 
Board be asked for permission to erect the requisite electrical plant 
on the board's premises on а lease, or on other terms to be arranged. 
They also passed a resolntion in favour of the town clerk writing to 
Mr. Johnson, of Sheffield, asking whether һе would be prepared, and 
on what terme, to advise the Council on а scheme, and to act as con- 
sulting engineer to the committee, and instructing the borough sur- 
veyor to apply to Mesers. Siemens Bros. & Co. and the Westinghouse 
Electric Company to inspect the borough and give specifications and 
сана for providing an installation. These recommendations were 
adopted. 


Colwyn Bay.—At last week's District Council meeting 
а report was submitted for the electric lighting of the central portion 
of the town at an estimated cost of £3,700. After some discussion 
it was decided to yisit the refuse destructor at Llandudno, and ata 
future meeting to go into the whole question. The District Council 
after having had an official estimate that lighting the central portion 
of the town would cost £3,776, have decided to ask permission to 
visit the Llandudno electric light works and dust destructor. 


Conway Bay.—The District Council has received a 
report from its surveyor on the scheme submitted by Messers. Lacey, 
Clirehugh & Sillar. He goes into the question of buildings. The 
Council will visit the Llandudno electricity works before deciding 
upon the matter. 


Dartford.—The Rural District Council have given their 
consent to the West Kent Electricity Supply Company obtaining an 
order to supply Crayford with electricity. 


Derby.—At the monthly meeting of the Derby School 
Board on Monday the tender of Mr. E. Haslam, of St. Helen's Street, 
Derby, for electric light fittings at Orchard Street School was unani- 
mously accepted. 


Ealing.—At a recent District Council meeting, the 
Electric Lighting Committee having gone into the detail of the 
tenders for the new plant at the electric light station, recommended 
that Messrs. Siemens Bros. & Co.’s tender for two 450-B H.P. 
Siemens alternators with Belliss engines, for the sum of £6,786, 
be accepted, subject to clauses having reference to holding down 
bolts and plates, and delivery of and placing machinery on founda- 
tions, being strack cut altogether. The question of motor alternator 
was adjourned for further consideration. The Committee asked the 
Council to give them power to substitute the Browett-Lindley engine 
in Messrs. Siemens’s tender, at а cost of £300 extra, should any diffi- 
culty arise with Messrs. Belliss with reference to the deletion of the 
aforementioned clauses. The report was adopted. 


Eastbourne.—The offer of the Town Council to pur- 
chase the undertaking of the Eastbourne Electric Light Company, 
Limited, for a total sum representing £20 for each nominal £10 share 
was submitted to a meeting of the shareholders on Saturday, and was 


practically rejected. The meeting was simply a meeting between - 


the directors and the other proprietors of the compeny for а free 
exchange of views as to the proposals of the Corporation. Upon the 
whole, the meeting appeared to be favourable to the sale of the 
undertaking, but on the question of terms there was a feeling, 
es y among recent purchasers of shares (some of whom had 
bought at between £14 and £15), that the advance of from 33 to 40 
per cent. was inadequate. The views of the directors as to the basis 
of calculation on which the offer should be made was considered, and 
& deputation was appointed to make further representations to the 
Electric Light Committee. 


Farnborough.—The District Council has had corre- 
spondence with the Power & Traction, Limited, with reference to 
the proposed electric lighting order for Farnborough. On 23rd inst. 
a representative of the company was to appear before the Council, 
"еп an expert was also to be in attendance to guard the Council's 


Fort William.—Negotiations are at present in progress 
between the Burgh Commissioners and the Electric Lighting Com- 
pany, with a view to the latter obtaining the use of the town’s surplus 
water supply, which it is proposed to retain as a reserve against any 

robable failure in on with their supply from the River 
The Electric Lighting Company are also, it is under- 

stood, making arrangements for the extension of the lighting system 
to Banavie and h. The current is to be conveyed to these 
villages by means of overhead wires, and the cost of the extension 1s 
estimated at about £900. 


Govan.—A deputation from the Council went to Llan- 
dudno last week to see the electricity works, which Mr. A. H. Preece 
explained to them. 


Galashiels.—The Works Committee has reported that the 
local directors of the British Boot Industry, Limited, have suggested 
that ample power and accommodation could be bad at Nether Mills 
for the development of electricity. The committee have asked that 
it be remitted to them to consider the whole subject of illuminating 
the town by means of electric light. The Council has agreed. 


Glasgow.—Last week Bailie Maclay, in moving the 
adoption of the minutes of the Electricity Committee, said they had 
now entered into contracts for the erection of the new works in 
Pollokshaws Road. They had also accepted offers from ceitsin engi- 
neers for new plant for the Port Dundas station. It was almost 
certain that it would be eight or nine months before the new works 
could be completed, and that brought them dangerously near the 
supply for the next winter. There was, there fore, not a moment to 
lose, and the committee would push on the work as rapidly as 
sible. The minutes of the Electricity Committee stated that, after 
receiving the amended report of the engineer as to the value of the 
undertaking of the Kelvinside Electricity Company, the sub-com- 
mittee agreed, by seven to three, to offer E80, COO for the undertaking. 
The Corporation approved. 


Hastings.—Last Friday the Council adopted the report 
of the Public Lighting Oommittee, which stated that the purchase of 
the undeitaking of the Hastings and St. Leonards-on-Bea Electric 
Light Company had been duly completed, the total sum paid being 
£62,095, made up as follows:—Purcbase of undertaking, £54,800; 
new machinery, alterations to buildings, &c., carried out by the com- 
pany since the date of contract to purchase (July 23rd, 1897), £6,547, 
the remainder was for sundry purposes. A sub-committee, appointed 
to undertake the management of the electrical department, has been 
settling various details in regard to the working of the underteking. 
The Council take over, as borough electrical engineer, Mr. L. Andrews, 
at £350 per annum, Mr. C. W. Kennaway, as assistant engineer, at 
£120 per annum, and others. Prof. Kennedy will continue to act as 
consulting engineer, at a retaining fee of 50 guineas a year. Appli- 
cation is to be made to the Local Government Board for the £4,095 
in excess of the loan already sanctioned for the purchase. The 
Council has decided to charge for any amount р 20 unita 13s. 4d., 
and for each unit over 20 units 8d. The borough electrical engineer 
and Prof. Kennedy bave reported upon extensions to mains, &c., 
апа the Ocuncil bas adopted the recommendation of the sub (manage- 
ment) committee that the whole of the works specified in those of 
the electrical engineer be carried out in due course, and tbat applica- 
tion be made to the Local Government Board for sanction to the 
borrowing for a period of at least 30 years, of the sum of £32,768, the 
total estimated cost of the works, vis. : — 


New plant and machinery, extension to buildings, 
changing to sub-station, system of mains, exten- 
sion of mains as specifled in the electrical engi- 


neer’s report of January 30th ке " .. £22,184 

Extension of mains, &c.,as specified in the electrical 
engineer’s report of February 14th igi pa 10,534 
£32,768 


The question of adopting some method of free and easy wirirg is 
being considered. The committee have bad before them tenders 
which, having regard to the urgency of the case, have been obtained 
by the electrical engineer for the supply of a new engine and alter- 
nator required in connection with the extension of the electric light 
worke, and they recommend that the tender of G. E. Belliss & Oo., 
Limited, of Ledsam Street, Birmingham, for the supply, delivery 
and fixing of one of their “quick revolution enclosed tendem, com- 
pound three-crank equal angle standard tec. 4 patent self-lubricating " 
engines, and for the fixing of an alternator at the sum of £1,385, 
—and the tender of the Brush Electrical Engineering Company, 
Limited, a “ Mordey-Victoria” alternator, capable of developing 
200 kw. at 353 revolutions per minute, at 100 periods with solid half- 
ral шв but without exciter, atthe sum of £1,280, be accepted subject 
to the respective companies assenting to the terms of the general speci- 
fication and conditions of contract prepared by the electrical engineer. 
In his report, Mr. Andrews recommends the continued use of Brush 
alternators for extensions at the works, because they are likely to run 
in parallel better with the existing machines than with any other 
type of generator. The various new plant, feeders, &0., suggested in 
his report are estimated as follows :— | 


Engines and alternators, &o. ... ... £6,500 
Becondary batteries... s as 350 
Extensions to buildings T ivi is .. 5,500 
Changing over to sub-station system of mains. 6,080 
Duplicate high tension feeders vis s eoe 884 
Extension of mains to new Music Hall - 920 
Extension of mains to Ohrist Ohurch, Blacklands... 1,950 

£22,184 


These recommendations and estimates were adopted. 


Hebden Bridge.—Salem Chapel is to be lighted with 
123 16-С.Р. incandescent electric lamps. Mr. R. B. Blackburn has 
the work in hand. 


Hendon.—The District Council will not reconsider Ив 
decision not to allow a private company to secure a provisional order, 


Hove.—The Town Council has decided to fit incan- 
descent gas burners to the lamps in Western Road, and the lighting by 
electricity as at present is to be discontinued. It was stated that elec- 
tric lighting had proved too costly.— Alderman Reed said that during 
the last 12 months the electric light in the Western Road had cost 
£161 13s. 4d., while, if they filled up the road with the incandescent 
lights, they would get a vastly increased light for £95. Presuming 
that they decided to adopt electric light for the Western Road, they 
would have to put up electric standards, which would cost at least 
N while for the new incandescent lamps they would only have to 
pay £122, 
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Huddersfield.—At the Council last week the electrical 
engireer reported that the sum of £1,200 had been expended in the 
conversion and renewal of consumers’ appliances. It was resolved to 
debit tbe amount to the depreciation and contingencies account, and 
tocredit the mains and services capital account with a like amounf. 
The borough accountant has submitted the revenue for the 12 months 
eacicg D-comber 31st, 1898, from which it appeared that there was a 
balarce of income over expenditure of £2,437 1s. 3d., which the com- 
mittee dccided to transfer to the depreciation and contingencies 
account to meet future expenditure which might be determined on. 
Toe number of consumers in Febrnary was 824, an increase of 18 on 
the month; lamps connected, 54,778, an increase of 624 on the month; 
and units metered in January, 101,583, as compared with 82,590 in 


the corresponding period last year. Accounts amounting to £831 
161. 8d. have been passed. 


Kingswood.—At last week’s Urban Council the clerk 
said that as clerk to the Urban District Council of Kingswood, a 
writ had been served upon him at the instance of the Western 
Counties Electric Light and Power Syndicate, Limited. The 
plaintiff.’ claim was for specific performance of an agreement to pur- 
chase the electric light plant and installation at Kingswood. In the 
alternative the plaintiffs’ claim was that the defendants be ordered to 


affix their common seal to such contract to purchase. In the 
further alternative the plaintiffs’ claim was damages for 
breach of contract to purchase. The writ was iesued by 


Wansbrough, Dickinson, Robinson & Tayler. An арреаг- 
ance had to be entered within eight days. It was served upon him 
on the 10th inst., so that he must enter an appearance on the morrow. 
It was resolved that the clerk be instructed to enter an appearance 
and tske the necessary steps to defend the action. 


Laucaster.—This week the Corporation have decided to 
recuce the price of current for motor purposes from 4d. to 3d. per 
uni‘, and for private lighting purposes from 5d. to 44d. per unit. 


- Leominster.—The Town Council is to consider the elec- 


tric lighting questicn shortly. There was а brief discussion last week 
on the lighting question. 


Lincoln.—On 15th inst. a Local Government Board 
inquiry was teard into the Council's application for a £19,020 lcan 
for electric lighting. It was explained that the Corporation borrowed 
£20 653, and the whole of that sum had been spent, or is in process of 
apending. Tha current obtainable was equal to 5,000 8-C.P. lamps, 
but tbe demand for the light already reached 6,020, and it was cor- 
sidered certain there would be а large increase yet. The Corporation 
thought it necessary to cable au additional 10 miles, and that would 
necessarily involve more engines, dynamos, and boilers at tke 
geaeratirg station, where provision and developments had been 
made. The length of cables already laid was 4} miles. 


Liandudno.—The Penrhynside Parish Council has asked 
the Llandudno Urban Council upon what terms they would supply 
them with either gas or electric light for public lighting purposes. 

The Council has decided to charge 34d. per unit for current for 
power purpores. Mr. Morton and Mr. Stephenson have reported 
with reference to the working of the electric lighting and refuse 
destructor works. Mr Morton reported tiat the benetit derived by 
the electric light works from the refuse destructor would be about 
£50 per annum, providing that the refase should be burnt at such 
time that they might derive the full benefit of the steam. Mr. 
Stephenson supplemented Mr. Morton's report with particalars as to 
the refuse destroyed and the cost of labour, &c. The total estimated 
number of tons per annum might be taken at 5,803 tons, and the cost 
£368. So that steam might be generated when most needed, 
the destructor should bs under the control of the electric light 
engine ar. 


Lowestoft.— Mr. W. C. C. Hawtayne, in a confidential 
report to the General Parposes Committee on the subject of the 
supply of electricity for electric traction, made certain suggestione, 
and the committee recommended “that 2d. per unit be charged for 
all electricity supplied to the Light Railway Company, the electricity 
to be measured by meters at the electric supply works.” The General 
Purposes Committee report that Mr. Hawtayne has approved of the 
electric lighting system described in a communication from the Board 
of Trade in the following terms:—"' A continuous current direct 
supply for public and private lighting and power purposes, at a con- 
stant pressure not exceeding 500 volts across the outers of a three- 
wire system, the intermediate conductor being, with the approval of 
the Board of Trade, connected with earth at the generating station, 
but insulated at all other poiots. The mains will be separately insu- 
lated cables partly externally protected with a lead sheath and an 
armouring cf steel tape and laid directly in the ground and partly 
drawn into iron or stoneware pipes or conduits, efficient means being 
provided to keep all pipes and conduits free from water and gas.” 


, Margam (Glam.)—Last week the District Council agre: d 
to light the district with electricity at a cost of £6,500, providing for 
the lighting of 1,000 lamps. б 


Merthyr.—The District Council last week considered a 
letter from the British Electric Traction Company, setting forth 
amended terms for electric lighting. The Council determined to enter 
into an agreement with the company upon these new terms. 


Morecambe.—The District Council, acting on the recom- 
mer dation cf tbe Electricity Committee, have decided to reduce the 
pric2 of current from 6d. to 5d. per unit from April lst, and it is 
hoped that the demand will admit а furt aer reduction in price before 


next winter. The installation of the light upon the West-End Pier, 
Morecambe Tower, and the Central Pier is being rapidly proceeded 
with. Tne tender of Messrs. Callender's Cable Construction Company 
has been accepted for services to street incandescent lamps. The 
sum of £4,789 has been paid to Messrs. T. Parker, Limited, who have 
completed the first contract for the installation of plant. Mesars. 
Btoddart's system of free wiring at & charge of 1d. per unit to con- 
sumers has been adopted after а good deal of discussion. 


Newcastle.—A letter haa been addressed to the Corpora- 
tion by the Newcastle Electric Supply Company, remarking upon 
the scattered distribution and limited use of the arc lights in New- 
castle. The secretary says:—" In the hope that the Corporation will 
adopt it toa greater d«gree, the company are willing to supply and 
maintain the electrical equipment to lamp posts, the latter to be pro- 
vided and placed in position by the Corporation, and electrical energy 
to the extent of from 460 to 500 watt-hours per lamp for 4,000 hours 
per annum at the rate of £18 net per lamp.” This is a considerable 
reduction upon the prerent payment for the arc lamps. 


Newington.—The vestry clerk annonnces that he has 
already received applications for over 10,000 8-C P. lamps, although 
the mains are only now being laid. When the Vestry applied for 
their provisional order not more than this amount was estimated. 

The Vestry will extend the electric light mains in South Place to 
St. Aenes' Place for the lighting of St. Agnes’ Ohurch, which is 
already wired. 


Oldham.—4Another generating tet (Siemens-Willans), 
making the ninth, is now being put down at the electricity works, and 
а tenth is on order. These will occupy all available space at the 
station. The'committee have not yet come to a decision re site for new 
works. During the past 12 months the demand for the light has 
increased considerably. Then there were 20,500 8-O.P. lamps, but now 
there are 27,500, or an ir crease of 7,000 during the year. ‘The new 
machine will not be required to meet present demands, bul is wanted 
more as а reserve in case of a breakdown. Each dynamo is capable 
of supplying 3,200 lights. It was decided by the committee last week 
to recommend the acceptance of Messrs. Holden & Brooke’ 
tender for an injector, &., and of a tender for seven miles of cable 
from em Callender's Oable апа Construction Company, at £280 
per mile. 


Paddington.—At Tuesday's Vestry meeting the Electric 
Lighting Committee recommended “that inasmuch ав counsel is of 
opinion that the application cf the Metropolitan Electric Supply 
Compsny to lay down trunk mains through Paddington should be 
resisted, on the grounds that it would greatly complicate tbe question 
of purchase should the Vestry hereafter decide upon requiring the 
works of the Paddington undertaking, the Vestry do not grant such 
application, and that the committee be empowered to instruct the 
solicitor to oppose the same, and if necessary, to employ an expert to 
advise them in the matt zr.“ This was sgreed to. 


 Paisley.—4A deputation from the Partick Council has 


inspected the new electric lighting station in course of construction 
here. | 


Peterborough.—At the Council meeting last week the 
city engineer presented plans and specifications of plant in conneo- 
tion with the electric lighting works, and instructions were given for. 
the invitation of tenders to carry out the same. 


Rochdale.— The town clerk bas received from the Local 
Government Board officialsanction for а £30,000 loan for electric 
lighting purposes. 


Rothesay.—The Town Council has sgreed to proceed 
with a scheme of public electric lighting for the front of the town, 
with a view to having it ready for July next. The scheme includes 
the lighting of the harbour and the shores from the Aquarium on one 
side of the bay to the Skeoch Wood on the other. 


. Rugby.—The Council will oppose the Leicestershire and 
Warwickshire Electric Supply Bill. | 


St. Pancras.—The Vestry at the meeting on Wednesday 
authorised the Electricity Committee to get the premises of tbe labour 
bureau wired for electric lighting. It was decided that the accounts 
of the electric lighting department should be audited by Mr. Bellamy, 
accountant to the Vestry. The question arose consequent upon а 
consideration as to whether a chartered accountant should be engaged 
for the purpose, but it was found that Bection 195 of the Metropolis 
Mansgement Act, 1855, is stipulated in the El, e ric Lightirg Act of 
1882 as providing for the method of audit to be carried out by the 
accountant to the Vestry. It was resolved to extend the supply mains 
to Cumberland Market at a cost of £634, and to petition against the 
Bills promoted by the Natiunal Telephone Company. 


Shoreditch.—The Vestry on Tuesday authorised the 
clerk to oppose the Bill promoted by the County of London and B: ush 
Electric Lighting Company. After considerable discussion, it was 
resolved to increase the ralaries of Mr. G. Kemp, chief arsistant 
engineer, and Mr. H. T. Roscoe, superintendent of mains, from £3 per 
week to £180 per annum as from the 25th ult.. and further by annual 
it crements of £10 toa maximum of £200. Upon the advice of the 
chief engineer it was decided to instruct the British Insulated Wire 
Company to supply and lay cable for a service to the works of Messrs. 
Waterlow, aud to order а new booster from the Electric Construction 
Company for £399, and to gct the same company to rewind the arma- 
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ture of the t booster for £41. With regard to the roposed new 
switch i$ was decided to ask two or three firmis to tender for 
the contract. 

The Local Government Board has authorised the Guardians to 
spend £2,000 upon an electric light installation for the Workhouse, 
Infirmary, Oasual Wards, and Dispensary. 


Shrewsbury.—The Town Council has adopted a report 
by the Water and Lighting Committee in which it is stated that they 
are unable to report the completion of the purchase of the electric 
light undertaking from the Shropshire Electric Light and Power 
Company, Limited, in consequence of certain difficulties having arisen 
in connection with the conveyance of the property of Mesers. 
Edmundsons, Limited, who are interested therein. Settlement of 
these will necessarily demand some time and consideration. Messrs. 
Edmundsons will carry on the works for the Corporation from 
viu ы, 186 last, and will 1 ds y: 80 for а fortnight after the 

engineer appoin y the Corporation has taken up his 

duties. The Committee advertised for ш. alectrical i or àd 

manager, ju & о. ME пац. vy Mr. C. Johnston, of 

; & А of £250, he to be allowed 

to have half the zn das of two pupils. The recent exceptionally 

high flood caused a temporary stoppage of the works for a portion of 

one day, the flood water having percolated into the main flue of the 

boilers, which flue is situated about 6 feet below the boiler and 
engine house floors. This flue is to be made watertight. 


South wold.—Mr. Leo Francis has submitted a compre- 
hensive scheme to the Oouncil for lighting up the town with 
electricity. It was considered by the committee last week. 


z . Guardians have instructed Messrs, 
: 7 urn to prepare a specification for making provision 
for lighting the new Infirmary at the Workhouse with electricity, as 
per their report of December 27th, at a cost of £976, and tenders for 
the work are to be invited. 


Swansea.—The Council has considered the Electric Com- 
mittee’s recommendations g the electric lighting of the town 
at a cost of £54,000, and adopted them. 


 Taunten.—At the last Council meeting the Electric 
Lighting Committee presented the statement of accounts for the 
electric lighting for the year ending December 91st last, showing а 
balance to the good on net revenue account of £794 lls. 94. They 
recommended that the salary of the electrical engineer should be 
increased to £200 а year. The electrical engineer, Mr. E. B. Thornhill, 
informed the Council that during the past year the equivalent of 
4,754 8-O.P. lampshad been connected with the mains. 


Whitechapel.—The District Board last week referred 
back for further consideration & proposal from the Electrical Com- 
mittee made in the following terms:—'' To consider the suggestions 
made by a letter from the London County Oouncil on the proposal of 
the Board to borrow the sum of £60,500 in order to carry out that 
portion of the work of erecting an electric lighting installation in 
this district as contemplated by the report of Mr. Wright, the elec- 
trical} engineer, and to renew such application upon the terms 
following—namely, ' That such loan be upon the instalment system, 
and not upon the annuity system as at first p by this Board, 
repayable in 42 years with interest at the rate of 3 per cent. per 
annum, provided that not less than £10,000 be taken up at one time, 
and upon the understanding that if any works fail to be renewed 
during the currency of the moan period, the cost of renewal shall 
constitute а maintenance charge and shall not be made the subject of 
a fresh loan, and that the repayment should commence at the expira- 
tion of three years from the quarter-day anterior to the date of the 
advance of the first portion of the loan ; and that the resolution 
by this Board at their meeting held on January 16th last be varied 
accordingly. " 

Wolverhampton.—On Wednesday last week a Local 
Government Board inquiry was held regarding the proposed loan for 
сга for electric oe The ожа clerk explained eden money 
was for carrying out a scheme with respect to the generating stations, 
the mains and distributing system, and also the sub-stations. The 
capacity of the generating lw wasequalto 622 kw., the capacity 
of the transformer or distributive plant was equal to 315 kw. There 
was a further capacity of 463 kw. in respect of a subsidiary sub- 
station in Ohapel Ash, containing two transformers, the object of 
which was to raise the pressure from 110 to 220 volts in the Chapel 
Ash district. There was a small storage battery at the Town Hall, 
with a nominal capacity of 45 kw.-hours. The total length of feed- 
ing and distributing mains, as at present provided, was as follows :— 
F'eeders, 830 yards; distributors, 7,530; trunk mains, 1,500. 
The maximum demand during the present winter occarred on 
December 21st, and amounted to 420 kw., which, setting aside one 
of the 140-kw. generators as spare plant, represented practically 90 
pet cent. of the total available capacity. The maximum demand for 
private lighting made on the transformers was 330 kw., representing 
about 95 per c2nt. of the fall capacity. The difference between the 
figure given as the maximum demand on the transformer, and that 
given as the maximum demand on the generator is 120 kw., of which 
30 kw. is accounted for by the existing system of street lighting, and 
the remainder 90 kw., representing losses on the transformation and 
feeders. The figures give & total working efficiency of 77 per cent. 
The maximum demand upon the generating station for the year 1897 
was 318 kw., showing an increase for the year 1898 of about 32 per cent. 
The town clerk also stated that at the present time the system in 
vogue in Wolverhampton was the high tension continuous current, 
but it was intended to develop the two-wire into a three-wire system. 
In the new districts to be supplied, the three-wire system would be 
adopted immediately. Ths namber of consumers in the borough at 


the present time was 270; the number (f units supplied for the year 
ended March 3186, 1898, was 291,233. If there was the same ratio 
of increase during the coming year the plant would be inadequate. 
That was one reason for the proposed extension, and another reason 
was, that it was proposed to extend tne domestic lighting along the 
Tettenhall Road, and also to extend the street lighting along the 
same road. It was also proposed to give facilities to manufacturers 
in Horsley Fields for motor purposes and heat. In that particular 
district consumers would be supplied direct from the generators, 
whilst the more distant and outlying portions of the borough would 
be fed by the existing high tension system, by means of transforming 
sub-stations controlled from the switch station in the Town Hall. 
Bo that at the generating station there would be two separate and 
distinct generating systeme—the high and low. The Committee were 
of opinion the combination of the two systems would increase the 
efficiency of distribution, minimise the riek of a breakdown, and 
greatly facilitate the system of electric traction, which sooner or later 
would be adopted when the Wolverhampton tramways had been 
acquired by the Corporation. The Committee further thought that 
the altered system would effect a reduction in the cost of generating 
and distributing electrical energy. When the s-heme was carried 
into effect the capacity of the boiler power would bs increased 50 per 
cent., the kw. capacity or generating plant 70 per cent., storage bat- 
tery 950 per cent., length of feeders 500 per cent., and length of die- 
tributors 75 per cent.—Mr. J. H. Shawfield (the Corporation elec' rical 
engineer) then gave details, and said no cable would be taken 
up nor any permanently abandoned. A few alterations would have 
to be made upon the change of system, notably the fittings to some 
ро consumers, on account of the altered pressure.— The inspector : 

any of this work] been carried out ?—Mr. Shawfield added: The 
only work which had been completed was the refrigerator (exchanee) 
sub-station, which was necessary, and tenders had been accepted for 
two steam dynamo sets for the 200-cell battery, and the feeders, net- 
work boxes, &c. Unless this had b3en done, it would have been 
impossible to make due provision for next winter.— Alderman Mander 
remarked that it had been absolutely necessary to take the steps ia 
advance in order to avoid the risk of a breakdown. One of the main 
reasons of changing over to the higher voltage was that it would act 
asa “standby " tothe tramway service. 


Yarmouth.—On the advice of the surveyor, the Town 
Council has resolved that 30 new arc lamps be provided, their 
position to be fixed at а future meeting. 


ELECTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Barking.—The London Gazette announces that the 
Board of Trade have, after modification, confirmed an order made 
by the Light Railway Commissioners, and entitled the Barking and 
Beckton Light Railways Order, 1898, authorising the construction of 
light railwaye in the Oounty of Essex, between Barking Town and 
the Beckton Gasworks. 


Barnsley.—The Town Council is shortly to consider a 
suggestion to appoint a Tramways Committee to consider the advisa- 
bility of introducing a system of tramways into Barnsley. 


Boston Elevated Road.—Ground has been finally broken 
on Boston’s new elevated road which will connect two widely 
separated districts, and, most important of all, unite the two new 
Union stations. The road will begin at Sullivan Square, in the Bunker 
Hill district, and will then proceed down Main S:‘reeft, across tbe 
Charles River, until the North Union Station is reached. Then, says 
the Scientific American, after making a turn, it will run along Atlantic 
Avenue and finally reached the New South Union Station, after which 
it will continue up Washington Street until Dudley Street is raached. 
The entire distance from Sallivan Square to Dudley Street, which is 
in the Roxbury district, will be about 10 miles. Of course the sub- 
way will really form a portion of the line. Electricity will be used 
as а motor power; a third rail will be used. Brauch lines to other 
suburbs will be built later on. It is expected the work will be com- 
pleted in about two years. 


Coatbridge and Airdrie.—The Coatbridge Council had 
a discussion some days ago with reference to a letter received from 
the British Electric Traction Company, Limited, stating that although 
the examiner on Bills had reported against their Bill, the company 
hoped and expected the Standing Oraers Committee would allow the 
Bill to proceed this session. To meet the requirements, they had 
now lodged plans. Councillor Bruce gave notice of motion for next 
meeting, that in the event of the scheme of the British Electric 
Traction Company, Limited, not passing in Parliament, the Council 
appoint a committee to consider, with a committee of the Town 
Oourcil of Airdrie, as to the prospects of a scheme to form a trust 
for the purpose of constructing a tramway for the burgbs of Ooat- 
bridge and Airdrie. | 


Cork.— Last week a meeting of the Jadicial Committee of 
the Privy Council was held at Dublin Oastle for the purpose of hear- 
ing an application from the Cork Electric Tramway Company for the 
sanction of an extension of their system at Cork from Victoria Road 
to Ballintemple. The application was grautod. | 
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Aberdeen.—Last Monday the Council was to consider a 
report by the Tramways Committee on the mechanical traction ques- 
tion. The committee unsnimously recommended that the Woodside 
secticn should be equipped on the electric trolley system, and that 
double-deck cars be employed. The burgh surveyor and the electrical 
engineer have drawn up a report проп the best method of carrying 
out the work of doubling the line from Kittybrewster to Woodside, 
and ef equipping the whole length between Union Street and the 
terminus at Woodside for electric trolley traction. They say that the 
portion of the permanent way between Union Street and Kitty- 
brewster, which was doubled in 1894, is laid with steel girder rails 
7 inches deep, weighing about 90 lbs. to the lineal yard, on a con- 
orete foundation 6 inches in depth. These rails will last for a number 
of years, but they will require to be bonded. The permanent way 
between Kittybrewster and Woodside (Section No. 2) will be prac- 
tically of the вате construction as Bection No. 1, with the exception 
that the rails will be of a heavier section and in longer lengths. They 
recommend the span-wire system for Section No. 1, supporting the 
span wires as far as possible from ornamental rosettes fixed to the 
houses along the route. Where this is impracticable it is proposed 
to erect side poles, which will be also available for the purpose of 
lighting the street by means of arc lamps. Provision has been made 
in the plans deposited in connection with the proposed provisional 
order for the doubling of Section No. 2 to construct a 6-feet way 
between the two lines, and in this section it is proposed to erect 
centre pcles in tbe 6-feet way fitted with ornamental side brackets to 
carry the overhead conductors. There is nothing to prevent the 
equipment of Section No. 1 being proceeded with immediately, and 
they recommend that offers for the supply of the necessary materials 
and for the erection of the works should be taken at once, and that 
orders for the rails, fish-plates, and bolts, ae well as for the poles, 
cables, conductors, bonde, and all other necessary materials to com- 
plete the electrical equipment of Section No. 2 should also be placed 
witbout delay. They further recommend tbat the orders for the 
eight electric cars should be put into the makers' hands at the same 
time. The placing of these orders at once is most essential. There 
are at the present time such a number of other towns, both at home 
and abroad, proceeding to equip their tramway undertakings in the 
same manner as Aberdeen, that the special manufacturers who supply 
the materials required have their hands so full that considerable time 
must elapse after placing the orders before delivery of the materials 
can ke expected. They estimate the cost of the works and plant 
required as follows: 


Reconstruction of line (section 
No. 9 


Li eos 605 eee eee £13,271 15 0 
Bupply and erection of electrical 
gear, including bonding (Sec- 
tions Nos. land 2) .. 10,335 0 0 
— £23,606 15 0 
Eight double-deck cars. £4,800 0 0 
Onespare truck with motor  ... 310 0 0 
Alterations on sbed and stables 
at Woodside, repairing 
shed, &c. bs сев .. 1,000 0 0 
Alterations on existing arc lamps 300 0 0 
£6,440 0 O0 
— — 3004615 0 
Add for continger ces, вау... s Vs .. 9263 5 0 
£33,300 0 0 


Appended to the report is a comparative statement showing the 
result which might be expected by the conversion of the Woodside 
section from horse haulage to electric traction.” The statement 
shows for horee haulage a capital account, including some £22,000 
for lires, of £38,580. The capital account for electric traction is 
given as £57,600, which includes £33,000 as expenses of renewing 
lines and electric equipment, as per engineer’s report. The City 
Chamberlain, in a detailed estimate of the revenue and expenditure 
account, shows on horse haulage a deficiency of £549, and on electric 
traction a surplus of £254. 


Doncaster.— On 15th inst. an irquiry into the expe- 
díency of granting the Corporation of Doncaster permission to con- 
atruct and work a system cf light railways in the borough and 
Neighbourhood of Doncaster, was ed by the Light Railways 
Commissioners. The town clerk conducted the case for the Corpora- 
tion, and there were also present, on behalf of the Corporation, the 
borough surveyor (Mr. Crabtree) and Mr. J. N. Shoolbred (consulting 
electrical engineer to the Corporation) Mr. Sydney Morse repre- 


sented the British Electric Traction Company. The town clerk said. 


tbe proposed railways were eight in number, and they had a total 
length of 73 miles. The estimat d capital sum required for the con- 
struction and the electrical equipment of the system was £70,000. 
The effect of the scheme would be to enable the residents in Balby, 
Hexthorpe, Bentley, and Wheatley, which were outeide the borough 
of Doncaster, to nave direct communication with one another and 
with the Doncester railway station.— Lord Jersey said that after the 
decision of the Board of Trade with regard to the Portemouth case, 
the Commissioners could not approve of the proposal of the Corpora- 
tion to cross the Marshgate level crossing. With that understanding 
the Commissioners considered the preamble cf the Bill proven. 


Dudley and Wolverhampton.—The Birmingham press 
contains official notice of the application shortly to be made to the 
Board of Trade for the transfer of the Dudiey and Wolverhampton 
9 Company's undertaking to the British Electric Traction 

ompany. 


Dundee.—At a meeting of the Tramways Committee last 
week, the convener reported that his negotiations with the directors 
of Dundee and District Tramway ra sesh regarding the price to be 
paid for the plant, which had to be taken over by the Commissioners 
under the agreement, were not likely to lead to an arrangement. There 
was no likelihood of the Tramway Company settling the question in an 
amicable way, and arbitration is to be resorted to. Thetown clerk has 
communicated with Mr. Manville, with a view to securing his assist- 
ance and advice in electrical traction, and also as regarded the pro- 
pes cable tramways. He will visit Dandee and inspect the proposed 
routes. 


Finchley Vight Railways.—The Works Committee of 
the Islington Vestry have received а deputation from the promoters 
of the Finchley, Hendon and district light railway; one-half а mile 
of which is proposed to be laid along the Archway Road. Being cf 
opinion that the railway would be of advantage to the parish, the 
Worke Committee recommend the Vestry to approve the principle of 
the trolley system embodied in the proposed order, so far as relates 
to the Archway Road, and to authorise them to settle clauses for the 
protection of the interesta of the parish. 


Greece.—La Société Electrique de la Mediterranée 
(Thomson-Houston) has secured а contract to construct an electric 
tramway between Kalamata and the port of that name, a distance of 
about two kilometres. 


Greenock.—The Parliamentary Bills Committee of the 
Police Board will oppose the Bill of the Greenock and Port Glasgow 
Tramways Company, which seeks the sanction of Parliament for the 
introduction of electrical power on the tiamways at Greencck, Port 
Glasgow, and Gourock. 


Huddersfield.— The Tramways Committee has considered 
а report from the borough engineer on electric tramways construc- 
tion, equipment, and operation, and recommended that the principle 
of the report be adopted, and that immediate consideration be given 
to the advisability of converting the Lindley and Oatlane section to 
electric traction. 


Light Railway.—The promoters of the Welshpool 
Llanfair light railway are meeting with much encouragement. The 
last schedule of subscriptions to the share capital shows a total of 
£9,630 subscribed. Only £1,270 remains to be raised; Welshpool 
Oorporation subscribed £4,000. 


Liverpool-Prescot.— At the Board of Trade last 
week Sir Oourtenay Boyle heard objections to the confirmation of 
the order relating to the Liverpool and Prescot Light Electric 
Railway. 

Llandudno.—The Light Railway Commissioners have 
decided to recommend the provisional order for railway No. 2, as 
submitted by the Light Railway Company, for the approval of the 
Board of Trade. 


London United Tramways.— It will be remembered 
that in the last Session of Parliament the London United Tramways 
Company promoted a Bill which provided, inter alia, for the con- 
struction of an electric tramway from the terminus of the company's 
existing lines through Ealing to Hanwell. Mainly owing to the 
opposition of the Ealing District Council, supported by the Middle- 
sex County Council, the House of Commons Committee vetoed this 
section of the scheme, but gave the promoters electrical powers for 
their existing lines, and authorised an extension to Hanwell and 
Hounslow. The company had in the meantime obtained from the 
Light Railways Commissioners an order for the construction of a 
“light railway " from Hanwell to Uxbridge, and applied for another 
order authorising the construction of a "light railway” from Acton 
through Ealing to Hanwell. Objections were immediately lodged by 
the Ealing District Council and the Middlesex County Council on the 
ground that this was merely а revival of the scheme vetoed by the 
House cf Commons Committee, and tbat it was not competent for 
the Light Railways Commissioners to review the decisions of Parlia- 
ment. The Daily Chronicle says that this view has been upheld by 
the Commissioners. Until Parliamentary powers can be obtained to 
complete the connection there will bea gap of about two miles in 
what would otherwise be a through electric tramway from Bhepherd's 
Bush to Uxbridge. 


The Metropolitan Railway and Electric Traction.— 
Replying to а question in the House of Commons on 16th inet., Mr. 
Ritchie said :—'' In 1897 I appointed a committee to inquire into the 
system of ventilation of the tunnels of the Metropolitan Railway, 
and the report of the Committee and minutes of evidence were pre- 
sented to this House in the same year. As recently as December last 
the managing director of the Metropolitan Railway informed the 
Board of Trade that the directors of that company, conjointly with 
the District Company, had secured the services of Sir J. Wolfe Barry 
and Mr. W. H. Preece, and instracted them to provide the necessary 
electric plant and appliances for the equipment of & section of the 
line for experimental working. I hope that these experiments may 
result in the adoption of some system of electric traction." 


Newcastle.—On 15th inst. the City Council had a long 
debate re the merits of the overhead trolley system for Newcastle. 
The debate was resumed on Tuesday, when the Council approved of 
the trolley system for the new lines, but undertook that it should not 
be applied to the central streets pending the opinion of an expert as 
to tneir suitability for some other electrical system. 

On 20th inst. Mr. Ransome, M. I. C E., and Mr. Griffiths, of London 
—met a deputation of Newcastle pressmen at the County Hotel, and 
in the interests of the Love Electric Traction Company, Limited, ex- 
plained matters in connection with the conduit system. 

(Continued on page 303.) 
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BARCELONA ELEOTRIO TRAMWAYS. 


THE tramways of Barcelona which have been recently 
equipped for electrical working are owned by an English 
company haviog offices at Winchester House, Old Broad 
Street, London, they may be said to be the city tramways 
proper of Barcelona. There are other tramways in operation 
as well, but most of them are minor lines running to the 
different suburbs, 

The Barcelona Tramways Company own and work the lines 
within the heart of the city. They traverse north, south, 
east and west, reaching northward as far as the important 
suburb of Gracia, and eastwards to Pueblo Nuevo. The 
lines have hitherto been worked by horses and mules, the 
annual mileage reaching close upon two millions. The 
directors for some time past have recognised the advantages 
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of line was of а different gauge from the other portions. 
In the conversion all the old sections have been abolished 
with one exception, and the tramways throughout have been 
laid to a gauge of 1:48 metres (4 feet 8,°,th inches). The rail 
used to replace the discarded sections is of the girder type, 
weighing 88 lbs. per yard. | 

Each rail joint is double bonded, those at the extreme ends 
of the line with bonds 40 S.W.G., and those nearer the 
generating station with 6/0 S. W. G. bonds. 

The grades аге not severe, the heaviest being on ‘the 
section leading northwards to Gracia. In the relaying of 
the lines, practically the whole of the junctions have been re- 
modelled, and the local authorities have taken the opportunity 
of re-arranging many of the levels of their streets, so that the 
public of Barcelona will derive benefits from the tramway con- 
version other than that given by the better means of transit. 
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GENERAL VIEW or PowEkR HOUSE. 


of electric traction, and they took the earliest opportunity of 
making application for permission to adopt it on their system. 
After long waiting, they obtained in 1897 a Royal order and 
permission from the municipal authorities to convert and to 
work their lines on the overhead system of electric traction. 

They immediately invited some 30 firms to tender on the 
detailed specifications drawn up by their engineers, Messra. 
Alfred Dickinson & Co., for the conversion of the lines, and 
in October, 1897, entered into a contract with Dick, Kerr 
and Co., Limited, of London, for the complete electrical 
installation. 

The original lines were laid out under the direction of 
different engineers, and when the conversion from animal to 
electric traction was commenced, there were no less than 
seven distinct sections of rails, and the Pueblo Nuevo section 


The overhead line is partly centre-pole and partly side-pole 
construction. The centre-pole construction is extremely 
neat, a noteworthy feature to which this neatness is largely 
owing being the use of arms much shorter than in usual 
practice. In most instances the arms оп the poles are not 
more than 15 inches long. The arms on the side poles vary 
in length, these lengths having been fixed chiefly with a view 
to avoiding the cutting of the branches of the trees. This 
installation very fully illustrates the advantages of the lateral 
trolley, for, besides enabling the overhead work to be erected 
in a neat and unobjectionable form, it has permitted the 
trolley wire to be carried away from the track where the 
branches of the trees £0 projected as to prevent the running 
of a trolley wire on the ordinary system, as in use in the 
United States. 

F 
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The poles are made of mild steel, all in one length, and 
are of the following dimeneions :—Length, 26 feet 6 inches ; 
diameter at top, 3} inches; diameter at bottom, 7 inches. 
They are bedded in concrete to а depth of 6 feet. 

The same conditions have been provided for as are laid 
down by the British Board of Trade for the erection of over- 
head trolley wires, the line being divided into half-mile 
lengths by means 
of section insula- 
tors. At each of 
these points a feeder 
box is located and 
current is taken 
from the feeder 
cables. Switches 
are also provided 
for cutting out sec- 
tions. 

As the object 
aimed at throughout 
the system has been 
to keep the up line 
trolley wire distinct 
from the down line 
trolley wire, 80 that 
the disablement of 
one does not affect 
the other, it has 
necessitated the use 
of specially designed 
insnlated overhead 
crossings at these places. 

The cables from the feeder boxes to the line wire are 
carried up inside the poles, emerging at the top and running 
along the bracket arms. The feeder cables are laid in cast- 
iron troughs, wbich are filled up with bitumen, and are 
buried at à depth of 15 inches between the lid of trough and 
surface of ed The generating station being off thetramway 
line, it has been necessary to lay return feedera to it from the 
Marques Del Deuro. These consist of four 87/10 cables, laid 
in cast-iron troughs and bitumen, in a similar manner to 
the feeder cables, The whole of the underground work 
having been carried out by the Callender Company, Limited. 


ThE POWER HOUSE. 


The generating station is almost at the extreme south of 
the company's sys- 
tem, and 270 yards 
off the tram way laid 
in the Marques Del 
Deuro. No accom- 
modation is pro- 
vided at this point 
for the storage of 
cars nor for the 
workshops. Very 
careful considera- 
tion had to be given 
to the question of 
the most suitable 
position for the 
generating station, 
as owing to the high 
price of coal it was 
absolutely necessary 
to take every means 
to reduce the fuel 
consumption to a 
minimum. As a 
sufficient supply of 
water for condens- 


obtaining suitable foundations. This was only one of the 
many difficulties met with in connection with this site, for 
although the main sewer of Barcelona was shown upon the 
city plans to pass down Carrera, as а matter of fact when the 
excavations for the foundations were made it was found that 
the sewer ran through the corner of the land where the 
generating station was to be built. 


Some of the difficulties 
of excavating close 
to, and some 12 
or 18 feet below, 
a 10-feet sewer 
which had been 
built upon mud 


coupled with the 
fact that the water 
of the Mediterra- 
nean had to be 
contended with, 
made the construc- 
tion of the founda- 
tions for the gene- 
rating station no 
easy task. 

The general 
arrangement of the 


BARCELONA: A STREET VIEW. 


= foundations consists 
of engine house floor 
and basement floor. 
It was originally 
intended that the basement floor upon which the engine 
foundations are built should be made of concrete 1 metre 
thick, but the nature of the site necessitated an increased 
depth of 4 metres, therefore over the whole area of the 
engine room there is a blozk of concrete about 5 metres 
(16 feet 6 inches) in thickness, The advisability of building 
the basement floor upon arches was considered, but as the 
Mediterranean rises to within half a metre of the present 
basement floor, it was thought more desirable to fill in the 
whole excavation with concrete. 

So treacherous were the foundations that at one time it 
was considered doubtful whether it would be safe to erect a 
chimney of 200 feet in height. As at a depth of 9 metres 
(27 feet 8 inches) the foundations did not appear satis- 
factory, borings were made with & view to ascertaining to 
what depth the ex- 
cavations would 
have to be made 
before rock or clay 
was found. At 17 
metres (56 feet) 
below the bottom of 
the excavation, the 
stratification being 
practically the same 
as the excavation, 
it was decided to 
increase the area of 
the foundations to 
about 54 feetequare, 
and make a raft 
foundation. Ac- 
cordingly a layer of 
concrete 4 feet 
1 inch in thickness 
was put in the bot- 
tom of the excava- 
tion, then a luyer of 
tramway rais 6 
inches in section 


ing par pone could 
not bə obtained at 
either of the sites 
already owned by 
the company, the site where the generating station is now 
erected was specially purchased with a view to reducing. the 
cost of carriage of coal and obtaining a free and ample supply 
of sea water for condensing purposes. 

Owing to the fact that this land was but a few years ago 
reclaimed from the sea, great difficulties were encountered in 


BARCELONA: ONE OF THE CARS. 


was laid with the 
rails close together, 
then a layer of 
concrete 2 feet 
5 inches thick, then another layer of tramway rails laid in 
the reverse direction, then 2 feet 1 inch of concrete, another 
layer of rails, 2 feet of concrete, and then 11 feet 6 inches 
of solid brickwork. The total weight on the foundations 
was thus reduced to lesa than 2 tons per superficial foot. 

The engine room consists of two bays, one of which is 


vol. 44. No. 1,109, Ғиввслв 24,1899] THE ELECTRICAL REVIEW. 


289 


occupied by the large engines and generators, and the other is 
partially occupied by the small engines and generators, the 
ee space being left for extensions. The whole of the 
steam and exhaust piping is under the engine room floor, as 
are the condensers. 

The boiler house also consists of two bays running in the 
reverse direction to the engine house, half of which is occu- 
pied by the boilers, pumps and economiser, and the remain- 
ing half left for extensions. A more satisfactory arrange- 
ment of the engines and boilera could have been made had 
the site permitted, but, having regard to the future extensions 
which are contemplated, an arrangement placing the boilers 
in closer proximity 
to the engines would 
have destroyed the 
Bite for this pur- 
pose. 

The boilers are of 
the Babcock and 
Wilcox type, each 
having  approxi- 
mately 3,700 square 
feet of heating sur- 
face, and are each 
guaranteed toevapo- 
rate with ease and 
with ordinary 
engine slack at 
least 12,000 gallons 
of water per hour 
under normal con- 
ditions. Each 
boiler is fitted with 
a deadweight safety 
valve in addition 
to spring safety 
valves and all other 
modern fittings and 
devices. In addi- 
tion to the feed 
pumps and hot well 
there is arranged an economiser having 320 tubes. 

The large engines are of the cross compound type, 
the fly-wheel and generator being arranged between 
the cylinders upon the main shaft of the engine. With а 
steam pressure of 120 lbs. at the cylinder, and at 90 revolu- 
tions per minute, they are guaranteed to give 720 brake 
һогғе-рожег. The high pressure cylinder is 20 inches in 
diameter, the low pressure cylinder 40 inches in diameter, 
and the stroke 42 inches. Both high and low pressure 


BARCELONA: LAYING FEEDERS. 


mising the risk of failure through a blown joint in the steam 
piping. The suction and exhaust pipes to and from the con- 
densers are of cast-iron. The cooling water for the condensers is 
drawn from a well, which is in direct connection with the Medi- 
terranean, as is shown by the rise and fall of the water within 
it, an ample supply of water being provided for condensing 
purposes. After passing through the condensers, it is dis- 
charged into the main sewer at the Carrera end of the 
building. 

The two small engines are laid dowa primarily for lighting 
the company’s extensive car sheds, and for driving the tools 
in the workshops ; but they may also be used for the purpose 
of boosting, if neces- 
sary, or for provid- 
ing current for a 
few cars which may 
be run early in the 
morning or late at 
night after the main 
engines are shut 
down. The small 
engines are tandem 
compound, and at 
120 lbs. pressure, 
and a speed of 350 
revolutions аге 
each guaranteed to 
give 110 brake 
horse- power. 

Running on a 
gantry over the bay 
in which the large 
engines are erected 
is a travelling crane 
capable of lifting 
and traversing 
longitudinally or 
transversely a load 
of 12 tons. 

The generators 
on both the large 
and small engines are arranged on the main shaft of 
the engines, and are of the continuous current com- 
pound multipolar typ». The armatures are of the 
drum type, and the winding is counterpart with re- 
movable and renewable loops. The field magnets are 
form wound, and can also be easily removed. The, brush 
holders clamp positively the carbon brushes, and can be ad- 
justed in a radial and forward direction and separately in a 
lateral direction. Hach of the large generators are 
guaranteed to give 900 amperes at 550 volts at 90 revolutions 


BARCELONA: LAYING TRACK, 


cylinders are fitted with Corliss valves. Each engine is pro- 
vided with a separate surface condenser, which is self- 
contained, and works quite independently uf the main 
engine. The main steam pipe between the engines and 
boilers is steel, with wrought-iron flanges, fitted with valves, 
the frames of which are cast steel. The pipes are arranged 
to form a complete loop, so that steam can be Supplied to one, 
two, or three engines from either end of the piping, thus mini- 


BARCELONA: LAYING FEEDERS. 


per minute. The small generators are each guaranteed 
to give 150 amperes at 550 volts at 350 revolutions per 
minute. 

The switchboard is arranged behind the small engines and 
generators. This board consists of 15 panels, including a 
main station panel, three panels for main generators, two for 
small generators, eight feeder panels, and one testing, or 
what is known in this country as a Board of Trade panel. 

Each generator panel is fitted with a positive and negative 
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quick-break switch, magnetic circuit breaker, ammeter and 
voltmeter, and suitable rheostats. The main station panel 
contains a main ammeter, showing the total output of the 
station, recording wattmeter, and recording voltmeter. The 
testing panel is pro- 
vided with a record- 
ing ammeter, re- 
cording voltmeter, 
and a plug board 
for receiving test 
wires from different 
parts of the rails, 
and all the neces- 
sary instruments 
required by the 
regulations of the 
British Board of 
Trade. 


ROLLING STOCK. 


The present 
equipment consists 
of 85 motor cars, 
which are generally 
known as the single- 
deck type. Their 
overall length is 25 
feet 2 inches, the 
length inside the 
body 15 feet 9 
inches, and the ex- 
treme breadth 6 ft. 
11 in. The cars are 
constructed to carry 44 passengers, 22 seated inside and 22 
standing on the platforms. The seats are ranged longitudin- 
ally, one on each side of the car. The platforms are enclosed 
and fitted with sliding windows. The car windows are also 
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heavy duty, the contractors arranged to have these cars built 
in Spain. The result has been highly satisfactory, as both 
in quality of material, workmanship and finish, the cars are 
equal either to American or English-built cars. 

The car bodies 
are mounted on 
trucks of the Brill 
21 E type, the 
frames consisting 
of one piece, each 
side being fitted 
with four coil and 
two plate springs. 
The plate springs 
being fitted at each 
end, the result is an 
eminently satisfac- 
tory and smooth 
riding car, free 
from the pitching 
so common with 
four-wheel vehicles. 
The wheels are 30 
inches diameter, 
having cast steel 
centres with rolled 
steeltyres. Thetyres 
are of exceptionally 
heavy section, BO 88 
to provide for the 
very great wear to 
which a tramwa 
wheel is subjected. 
Each wheel is fitted with a cast-iron brake block. These are 
applied from either end of the car by a brake wheel, arranged 
vertically, so as to take up the minimum amount of room on 
the platform. 
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arranged toopen. There are only foar windows in each side 
of the car, so that when these are lowered the car has very 
much the appearance of an open car. Owing to the very 


Each car is fitted with two multipolar series wound single 
reduction motors of the ironclad type, suspended in bearings 
at the axle end, and by springs attached to a cross-bar at the 
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opposite end. The cars are driven from either end, each end 
being fitted with a series parallel controller, which provides for 
the easy gradaticn of speed and containing a reversing switch 
and an emergency switch for short circuiting the motors on 
themselves to act as an emergency brake. E ich car is fitted 
with an automatic cut-out switch and also a canopy emer- 
gency switch, together with the usual equipment of lightning 
arrester, rheostats, &c. The cars are brilliantly lighted by 
10 16-candle-power incandescent lamps, arranged in two 
series of five lamps each. The car cables are of sufficient 
sectional area to carry 50 amperes per motor at a density of 
not exceeding 1,000 amperes per square inch. The insula- 
tion is of the highest quality, the specification calling for a 
total insulation resistance on the car when completed of 
10 megohms. 

Aou trolley is of the Dickinson or lateral type, with swivel 


On the introduction of eleotric traction the directors 
decided to centralise the car sheds as much as possible, and 


и 


A complete suite of offices for the general manager of the 
company and his steff has been 5 in the second storey 
at the Ronda San Pablo end of the деро, 


MADRID ELECTRIC TRAMWAYS. 


THERE is а good deal of similarity between the tramway 
systems of Madrid and of Barcelona. The contracts, as a 
matter of fact, were carried out contemporaneously and 
under the same auspices and by the same contractors. The 
owners of the lines are the Tramways Union Company, 
Limited, an organisation with its headquarters in London. 
Originally the trams were worked by mules, but the directors 
becoming impressed with the manifest advantages of elec- 
tricity, as applied to tramways, called in Messrs. Alfred 
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MADRID: CAR on LINE, 


rchased a piece of land in close proximity to their principal 
or Calle Borrell depót, and lying b2tween Calle Borrell and 
Ronda San Pablo. 

Althongh there is no very severe weather in Barcelona, it 
is found neces to run two classes of cars, open cars for 
summer and closed cars for winter, therefore storage accom- 
modation has to be provided for the sammer cars in winter, 
and vice versá in summer. This has bꝛen done by having 
a special basement floor at ibis depót. The cars are run 
on to a lift and lowered into the basement, where they are 
placed on the various roads by a traverser. There were 
many difficulties to be encountered in the construction of 
this derót, as at the Ronda San Pablo end there were houses 
aix storeys high, the fonndations of which did not go to the 
depth to which it was necessary to make the excavations 
to provide the necessary head room for the cars, therefore 
underpinning had to be resorted to. At the Calle Borrell 
end of the дедь were some very dilapidated buildings, the 
foundations of which were really upon rubble. These 
suffered somewhat by the excavations which were made by 
the side of them. 


Dickinson & Co., of Birmingham, who. prepared specifica- 
tions for the complete equipment of the line. Eventually 
the contract was entrusted to Messrs. Dick, Kerr & Oo., for 
the whole of the generating plant, rolling stock, and street 
work. | 

The overhead work is somewhat varied in its character, 
the wire being carried both on centre and side poles. Mild 
steel is used in the construction of these poles, and taper 
from 7 inches at the base to 34 inches at the top. The arms 
on the side poles vary in length according to the needs of 
the different thoroughfares, Generally speaking, the gradients 
experienced on the Madrid lines are not severe, the worst 
being 1 in 20; curves are fairly numerous, but these do not 
call for any special form of overhead construction, the form 


of trolley pole rendering the passage round the sharpest 


curves an easy matter. In many thoroughfares the poles are 
utilised for arc lighting, and are distinctly effective. The 
total length of line is some 17 miles, the gauge being 4 feet 
84 inches. Throughout the system girder rails have been 
used, weighing 83 lbs. per yard. They are laid on a con- 
crete foundation, 18 inches wide x 6 inches deep. The rails 
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are bonded together by means of Neptune copper bonds of a 
size varying from 4/0 to 6/0 S.W.G., aad 33 inches in 
length. 

The power house is sitnated near the Calle de San Bernardo 
and is about 300 yards from the line, though fairly well 
placed for economical distribution. The generating plant 
for the tramway consists of two unite, the engines being of 
the compound hori- 
zontal condensing 
type. Each engine 
develops 720 
B.H.P. when run- 
ning at 90 revolu- 
tions per minute, 
and with a steam 
pressure of 120 Ibs. 
They are equipped 
with Corliss auto- 
matic valve gear 
and Reynolds auto- 
matic governors, an 
auxiliary goverror 
is also provided, 
which is designed 
to cut off steam 
when the normal 
speed is exceeded 
by 10 per cent. 
Heavy fly- wheels 
weighing 24 tons, 
and 18 feet in dia- 
meter, are used, ard 
sight feed lubrica- 
tion is in vogue. 
Following the 
usual American 
practice, the cylin- 
ders of the engine are arranged side by side, and the arma- 
ture is mounted directly on the main engine shaft. 

The tramway generators each of 425-kw. capacity, 
are of the compound wound multipolar type, and work at a 
pressure of 550 volts, In addition to the tramway plant there 
is asmall lighting set of 75-kw. output, which is mainly 
employed in lighting the power hoase and adjoining depart- 
ments. It is of the 
multipolar type. 
compound wound, 
and designed to 
deliver current at 
& pressure of 550 
volte. It is coupled 
direct to a horizon- : 
tal compourd en- 
gine, which has a 
capacity of 110 
B.H.P. when run- 
ning at 350 revo- 
lutions. The larger 
engines, it may be 
observed, are fitted 
with a surface con- 
denser of the multi- 
tubular type which 
is capable of con- 
densing 45, 000 lbs. 
of steam per hour. 
A feature of some 
importance is that 
the condensing 
plant is driven 
entirely by separate 
steam plant. The 
steam raising plant 
consists of two 
water-tube boilers, each having 3,654 square feet heat- 
ing surface, and capable of evaporating 12,000 lbs. 
of water per hour under normal conditions. In the boiler 
house are also two compound non-condensing feed pumps, 
which will deliver 40,000 lbs. of water per hour against a 
boiler pressure of 125 lbs. There is also the inevitable 
economiser consisting of 320 tubes. - In ‘accordance with 


* 4 


Marnip: TRaMWAy GENERATORS. 


, y P - . ' 
( Т ‘ J — " 

ITL Е ^ ~2 А 

ЗЫ | 
993 Е — { — d 

Fc чад - — 

à " 
7 т; І - 


MADRID: VIEW or LIGHTING Sgt. 


commonly-accepted practice, the steam piping is of steel, and 
is arranged in a ring main. The whole of the piping is 
carried under the engine room floor thereby improving the 
appearance of the room. For economical reasons a water 
tower for cooling’ the condensing water has been erected, and а 
fair idea of this will be obtained from the illustration. It 
consists practically of two steel towera, 24 feet high, and 17 
| fet x 12 feet. 
They are placed in 
the middle of the 
water кїогаре reser- 
voir, upon а con- 
crete pedestal. The 
capacity of the 
regervoir is some 
300, 000 gallons. 
Exch tower is fur- 
nished with two 
fans, mounted on 
the same spindle. 
The fan blades are 
9 feet in diameter, 
and are belt driven 
by multipolar 
motori running at 
220 revolutions per 
minnte. The fans 
drive a current of 
air up inside the 
towers to meet the 
heated water which 
з is pumped from the 
| condensers into the 
tops of the towers, 
and descends 
through a series of 
galvanised ігсп 
wire screens into the bottom reservoir, whence it is again 
passed through the condensers. 

The switchboard is very much after the usual traotion 
type. It consists of 14 panels, and is fixed across the end 
of the engine room nearest to the boiler house. There are 
four generator panels (one being spare), each carrying two 
1,100-ampere quick-break main switches positive and nega- 

tive and connected 
to the positive and 
negative bus bars 
respectively. Be- 
tween each negative 
switch and bus bir 
is connected an 
automatic magnetic 
circuit breaker with 
magnetic blow-out. 
There is also on 
each panel an am- 
meter, a shunt rheo- 
stat, a resistance 
switch for break- 
ing the generator 
field circuits, a 
lightning arrester, 
and the necessary 
plug attachments 
for putting either 
of the two main 
station volt meters 
in circuit with any 
generator. There 
are seven feeder 
panels, each carry- 
iog an automatic 
circuit quick-break 
switch and am- 
meter similar to those on the generator panels. The 
main station panel carries the recording instruments, the 
main station ammeter, &c. The lighting panel carries 
the circuit switches for the lighting circuits, &c. There is 
also the usual leakage or testing panel, which is arranged во 
г. i the conditions as laid down by the British Board 
0 e. 
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Naturally, a system of the magnitude of the Madrid tram- 
ways calls for quite an elaborate method of distribution, and 
feeders have been freely employed. The feeders are composed 
of Callender's cables and are insulated with vulcanised bitumen, 
tape yarn and braiding, and are laid incast-iron troughs filled 
in with bitumen and buried 3 feet below the surface of the 
road way. | 

The cars are of the single-deck type, and can accommodate 
44 passengers, 22 of 
whom can find seats, 
and the remainder 
are compelled to 
stand. There are 
55 motor cars, and 
they are 15 feet 
9 inches in length 
inside, and 25 feet 
cutside, the wheel 
base is 6 feet, and 
diameter of wheels 
30 inches. 

The trucks are of 
the Brill 21 E type, 
and carry two mul- 
ti polar motors, series 
wound, and capable 
of exerting 15 brake 
horse - power each 
continuously with- 
out undue rise in 
temperature. The 
controllers at each 
end of the car are 
of the series parallel 
type, with interlock- 
ing reversing gear 
ard cut-out plugs. 

In the reversing 
switch an arrange- 
ment is provided 
whereby the mctora 
are short circuited 
through a resist- 
ance after the line 
current is cut off in such a manner that operating the 
reversing switch converts the motors into generators, 
causing them to act as emergency brakes in retarding 
the motion of the car. The lighting of each car is 
arranged in two groups, each consisting of five 16-candle- 


TW TS AGERE eee 2 
WW О ОШ 
2 u" 7 4 (oti : 2 
n , VS EE E S in $ ay 5% 
<*> i S B = м — | 4 
7 | P 8 * bo ч | ad =? 
v Lect 
- - 
i 
` be. 


Maprip: SECTION oF FIELD MAGNETS. 


power lamps in series. The lateral trolley with swivel head 
is used throughout. 

The chief depot is at the end of the Calle de Serrano, and 
here is provided accommodation for 60 cars. At this depot 
are the usual plant for repairs and workshops. 

We are given to understand that the introduction of the 
electric lines has given the greatest satisfaction to the 
authorities and to the public. | 


MALRI): WATER CooriNG TOWER. 


NOTE ON THE ELECTROLYSIS OF WATER 
WITH AN ELECTROMOTIVE FORCE LOWER 
THAN 15 VOLT. 


By Dr. D. TOMMASI. 


We know that in order to resolve a molecule of water (H? O) 
into its elements, exactly 69 calories must be used, corre- 
sponding to an elec- 
tromotive force of 
1:47 volt. 

On the other 

hand, we also know 
that we can arrive 
at the decomposi- 
tion of water, or 
rather obtain in- 
directly by the aid 
of the polarisation 
of the electrodes, 
the products of 
this decomposition, 
using only exces- 
sively weak cur- 
rents, 
- It was thus that 
Flemming was able 
to record the pola- 
risation of the elec- 
trodes of а volta- 
meter containing 
acidulated water by 
means of a current, 
the electromotive 
force of which was 
008 of a volt.“ 

Bartoli also ar- 
rived at the same 
result, using, as his 
source of electricity, 
a single thermo- 
electric ж cn cop- 
per-iron. On heat- 
N ing to the required 
degree the liquid of the voltameter, Bartoli succeeded in 
rendering the decomposition visible with the aid of a Daniell 
element, He was able, in this manner, not only to collect 
the hydrogen given off, but also to measure its volume. 
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Moreover, by increasing the sensibility of the voltameter 
by certain special methods, he succeeded in decomposing 
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* “On the Polarisation of Electrodes in Water free from Air.” 
Philosophical Magazine, Vol. i., p. 148, 1876. 
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water at the ordinary temperature, and in measuring the 
volume of hydrogen resulting from this decomposition.* 

Bouty, in a paper sent by him to the Physical Society 
gome years ago T showed also that water can be decomposed 
with the aid of a Regnault couple. . The electromotive 
force of this couple is 3 volt corresponding to 16 6 calories, 
and is consequently quite inadequate, according to the 
electro-chemical theory of the battery, to decompose water. 

Sokoloff has proved quite recently,$ by very conclusive 
experiments, that an electromotive force of about 1 volt (a 
Daniell element) is sufficient to electrolyse water under ordi- 
nary conditions. 

astly, I have п shown that, with а single Daniell 

element, water could be decomposed if we employed as anode 
a silver wire, although in this case the calories given off by 
the Daniell element 
were much less in 
number than the 
calories of the de- 
composition of 
water, even if we 
take into account 
the heat of forma- 
tion of the oxide of 
silver.|| In short, 
49 calories < 69 — 
7 calories. 
. We find our- 
selves, ^ therefore, 
. confronted by two 
facts, both well 
founded and well 
established, but yet 
which seem. alto- 
gether contradic- 
tory; the heat of 
the decomposition 
of water on the one 
hand, and on the | | “ 
other, the electrc- аш К+: гы. 
lysis of this liquid „ 
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effected with the „тта 
A, 
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the electromotive 
force of which is 
much lower than 


aid of а current, 


y Е 


1:47 volt (69 еа 
calories). 
This phenomenon 


can be easily ex- 
plained if we take 
into account the 
phenomenon of dis- 
sociation. We 
know, from the 
splendid researches 
of H. Deville, that 
compound bodies, 
water, for instance, 
can be decomposed 
by heat alone, at a 
temperature much 
lower than that which they produce when their elements 
combine, and this decomposition stops as soon as the 
mixture of the gaseous elements arising from it attains 
a certain tension called the tension of dissociation. Inversely, 
when we effect the combination of 2 grammes of hydrogen 
with 16 grammes of oxygen, in order to form a molecule 
of water (Н? О), these gases, owing to the high temperature 


е “Bulla decomposizione dell acqua con una pila di forza elettro- 
motrice assai piu piccola di quella dell’ elemento Daniell.” Revista 
Scientifico Industriale. . Firenz>. 1878. 

Bulletin de la, Société de Physique de Paris. 

+ This element consists of zinc and cadmium, each metal being 
immersed ір its own sulphate. 

§ Annalen der Physik und der Chemie, von Wiedemann, Vol. lviii., 

. 209. 
E | “ Cosmos-les-Mondes,” p. 638, 1881, and “Traité Théorique et 
Pratique D'Electro-Chimie," by Dr. D. Tommasi, p. 490. 

«| 49 calories given off by the Daniell element; 69 calories by the 
decomposition of water; 7 calories by the formation of oxide of 
silver. (Ag? О). 


^ * E ? v | | F 42 B Ё 
. ; 12 А J eA | ee 
a . ^ Te | | х7 nh 
` aso N^ | | > К Y e | 
I I , | q | | | i ; | : | T, | ; | | 
| ) a ^ m С kk NT , 
A 4 LO = _ - 
75 У — 4 jJ . "ү ҹ = ^ | | І ' 
e i , "0%! à 
* " t E 
— I | 
` b 


MADRID: STREET SCENE. 


at which their combination is effected, do not unite in an 
integral manner, but still remain partly dissociated. 

It follows, therefore, from what I have just said, that 
water must always contain, whatever may be the temperature 
at which one works, a certain quantity of hydrogen and 
oxygen not combired, but the molecules of which are, never- 
theless, sufficiently close to exercise a certain attraction upon 
one another, which prevents them from UE: it will 
be easy, therefore, to understand how the decomposition of 
water has been determined with a current, the electromotive 
force of which was much lower than that demanded by 
theory. But, in this case, is it a true decomposition that is 
effected ? 

Evidently not, since the current has done no more than 
simply to separate the small fraction of the elements of the 

water that were 
already dissociated 
in the liquid, and 
consequently the 
work effected by the 
current can be in no 
way compared to 
that which it would 
have been necessary 
to produce if it 
really had decom- 
posed the water. 
zi From what I have 
* just said, it follows 
that in the decom- 
position of water by 
the electric current, 
we have to distin- 
guish two phases; 
in the first it is the 
dissociated elements 
that are carried to- 
wards the two elec- 
trodes, and in the 
second it is the pro- 
. ducts of the decom- 
position of the water 
that are given off. 
Now, if the elec- 
- tromotive force of 
the current ex- 
pressed in calories 
is less than the heat 
of the decomposi- 
tion of water, there 
will not be any real 
electrolysis, but 
only a separation 
of the dissociated 
elements; if, on the 
other hand, the 
electromotive force 
of the current is 
more than 1:47 volt 

(69 calories), the 

decomposition of 

| water will take place. 

In order to avoid all confusion on this point, I proposed, 
some years ago, to keep the expression electrolysis for any 
chemical decomposition effected by electricity, and to desig- 
nate by the name of *'pseudo-electrolysis " the separation 
effected, by the current, of merely the products of the 
dissociation of te electrolyte.* 

What I have just said with regard to water applies equally 
well to the decomposition of saline solutions by the electric 
current. | | | 

Thus, to quote one example only, with a dilute solution of 
chloride of ammonium we can, with the aid of a current, the 
electromotive force of which, expressed in calories, is less 
than the heat of decomposition of this salt, effect a sensible 
transport of ammonia to the cathode, and of hydrochloric 
acid to the anode. But in this case, as can be easily seen, it 
is not а real electrolysis that has been «ffected, but really a 


| 


* Dr. D. Tommasi. “Traité Théorique et Pratique D'Eleotro- 
Chimie," p. 31. 
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pseudo-electrolysis, since the current has separated merely 
the products of dissociation of the dissolved chloride 
of ammonium. For а true electrolysis to take place, 
we should have had to use a current, the electromotive 
force of whicb, expressed in calories, was higher than the 
heat of decomposition of the dissolved 
chloride of ammoninm. 

In other words, there is, in my opinion, 
the same relation between pseudo-electrolysis 
aud electrolysis as exists between dis- 
sociation and chemical decomposition, pro- 
perly so called, or between the evaporation 
of a liquid and ita boiling point. 


PROGRESS OF THE BOLTON 
ELECTRICITY WORKS. 


Ir is some four years since we first gave a 
complete account of the then new works of 
the Bolton Corporation, but since that period 
great progress has been made. The present 
works, which are solely for lighting purposes, 
consist of the following plant, viz. :—Four 
200-kw. Ferranti fly-wheel alternators coupled 
to four vertical compound engines; two 
100-kw. Mordey-Victoria alternators, rope 
driven from vertical compound engines ; one 
motor alternator for battery charging ; two 
brush exciters coupled to high speed engines ; 
one battery of 52 cells, 1,500 ampere-houra 
capacity, the battery being used for exciting 
purposes and works lighting; and the usual 
switchboard. The illustrations sfford some 
indication of the works as they exist at the 
moment. In the boiler house are six Lan- 
cashire boilers, 30 feet long by 7 feet 6 inches 
diameter, with the usual feed water pumps, 
feed water heaters, &c. The whole of the 
existing system is alternating, but during the 

resent year some portions of the town are 

ing changed over to continuous corrent. 
At the present time the high pressure current 
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Botton: Rope DRIVEN ALTERNATORS, 


is transmitted to the sub-stations situated in different parts 
of the central districts. 

These chambers are underground, and from them the 
current is distributed over a three-wire low pressure net- 
work with 200 volts across the outers. For the resi- 


dential districts, where the houses are scattered, house 
transformers are used, bnt where there are any number of 
houses in a small area, sub-stations are put down, 200-volt 
lamps being used in snch cases. 

For the portions of the town that are being changed over, 


BOLTON: ONE ОР THE FrLY-WHEEL ALTERNATORS. 


Mr. Ellis is laying new low pressure feeders 
from the generating station to the present 
sub-stations, where they will be connected up 
to the present low pressure network. The 
chief reasons for charging over to continuous 
current are as follows :— 

1. That the present feeders and distribu- 
tors are fully loaded. 

2. On account of the great loss in the trans- 
formers. 

8. On account of the great demand for 
motive power ; and, 

4. On account of havirg the ан 
driven electrically, the каше plant сап 
usc d for lighting purposes. 

The new feeders will consist of '8 triple 
concentric paper insulated lead-covered cables, 

laid in trcughing, and run in with bitumen 
compound, which makesa solid piece of work. 
By changing over to continuous current, 
it is the intention to use a higher pressure 
on the distributing network, and instead of 
having 200 volts across the outers, there will 
be 460 volts. | 
This will mean changing consumers’ lamps, 
metere, &c., the lamps being supplied at 230 
volts. By changing over, however, the capa- 
city of the low pressure distributing network 
will be more than doubled, which means a 
great saving, as well às being able to supply power for 
private use. As we have previously mentioned in these 
columns, the Corporation is now equipping their tramways 
for electrical traction. 

A few details of this may be of interest. 
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There are in all 31 miles of single track or 25 miles of 
streetage. This wil be split up into 10 different routes. 
The overhead system is being adopted, side brackets being 
chiefly used. It was shown in our last week’s issue that all 
the tenders for the tramways work have been let. At the 
commencemert there will ba 70 motor care, which are now 
being made, and the service will be seven minutes, and no 
doubt the tramways will be in operation by January 1st next. 


EXTENSION OF GENERATING STATION. 


In order to meet the increased demand which there will 
be on the works in corsequerce of the tramways the follow- 
ing plant is being erected:—Two 1,000-H.P. sets and 
two 500-H.P. sets. The generators are beirg made by 
Messre. Mather & Platt, Limited, Manchester, and the 
engines by Mesers. Musgrave & Sons, Bolton. The gene- 
rators will be coupled direct on the shafts of the engines, 
and will be of the multipolar type. The engines will be of 
the inverted vertical cross compound condensing type with 
Corliss valves, running at a speed of 100 revolutions per 
minute. In addition there will be balancing sets for the 
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windows, and a number of other small detail departures from 
existing practice with this type of car, which it is claimed 
will vastly improve the appearance of the car itself and the 
comfort of the passengers. The electrical equipment of each 
car will consist of two 38 S motors of Dick, Kerr & Co.'a 
stardard type, with two solenoidal b'ow-out controllers and 
the necessary subsidiary appliances. The trucks will be of 
the Brill 21 E type, provided with powerful ratchet band 
brake. Each of the 70 cars will also be equipped with geared 
axle-driven air compressora and equipments of the standard 
type, the same as supplied by Messrs. Dick, Kerr & Co. to the 
Corporation of Liverpool and the North Staffordshire 
Tram ways. 

With regard to the progress made du-ing the past few 
years, the following items are no doubt of interest :— 


CAPITAL EXPENDITURE. 


March 25tb, 1895 ... . . £24,459 14 5 
„ 318t, 1896 ... 34,909 11 1 
1897 ... 44,382 13 7 
1898 ... 57.037 13 7 | 
1899 ... 680C0 0 0 Estimated. 
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Botton: GENERAL VIEW OF FLY-WHEEL ALTERNATORS. 


lighting system and boosters for the tramways syatem, 
together with all necessary condensing plant. 

In the boiler house there will be three additional boilers, 
which will bring up the steam plant to nine. The new 
boilers will be 30 feet long, and 8 feet in diameter, and will 
be fitted with mechanical stokers, conveyera, &c. Econo- 
misers will also be installed with electrically driven pumps. 

As we have already mentioncd. the Corporation have 
recently placed with Messrs. Dick, Kerr & Co., Limited, the 
complete order for electric motor cars and equipments for 
their new lines. This order, which is stated to be the 
largest so far placed by any municipality in Great Britain, 
covers 70 motor cars with trucks and electrical air-brake 
equipments. The car bodies are to bə built at the works of 
the Electric Railway and Tramway Carriage Works, 
Limited, at Preston. They will be of what is known as 
the improved Preston top-seat type, designed to seat 51 
passengers. They will be provided with drop-sashes for the 


SALE OF ELECTRICITY. 


Five months to March 25 5b, 18)5 35,128 Sold. 
To March 31st, 1696  ... is .. 94,914 T 
1897 .. Xm ... 186,957 А 
1898 ... 941.888 " 
1899 .. 500,000 Estimated. 


NUMBER ОЕ Consumers, LAMPS, &С., AND PRICE 
CHARGED FOR CURRENT. 


| Number 


Numl f f dunce! ELA | Actually 
) І ‘ro : y 
— n e 8. C. P lamps [кир рег prs 15 v charged. 
| suppli-d. | consumer. | Бе. 
| a, i 
Е а а 
March 25, 1895 65 5,100 78 8 54 
March 31, 1898 117 9,525 81 8 40 to 54 
1897 237 19,477 82 8 5'0 
1898 390 32,000 82 8 401 
1899 550 44,000 sas is 4 
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Prorit AND Loss. 


Voted in aid 
of rates. 


Carried to 
reserve fund. 


Net loss carried 
to reserve tund. 


March 25th, 1895. 


£591 17 3 
March 13185, 1898. | 1,054 3 6 
1897, 269 18 1 vs 
1898. - £917 16 2 
1893. | Estimated. 1500 0 0 


With referen to the number of consumera, lamps, &c., it 
may be mentioned that the works have been so exception- 
ally busy during the p:st few months, that it has 
been impossible to keep pace with the demand, which 
increases every day. For the past few months there have 
never been less than between 30 and 40 applicants waiting to 
be connected, and dnring the past few days applications 
have been received for 150 houses which are being built on 
one estate. In round numbers there are practically 8,000 
lamps applied for, which is sufficient indication of the popu- 
larity of electric lighting in Bolton. When the tramways 


central portions of the city, the authorities are about to 
carry out a scheme which will not only rank as the largest 
electricity aupply system in the country, but will be in all pro- 
bability the most conspicuous example of three-phase work 
in Earope. From time to time we have noted the growth 
of the Corporation electricity works, and it may be truly said 
that the builders and contractora were never away from the 
Dickinson Street station. Leaving for & moment the 
somewhat colossal scheme to which the municipality 
is committed, it may bə said that the site of 
the present works is almost utilised to ‘the last 
iach. When we last gave details of the works, 
two sets of plant comprising horizontal engines, 
driving continuous current generators by ropes were nearing 
completion. These are partly shown in the general view of 
the works. The output of these units, however, was speedily 
utilised, and before they had been erected, Mr. Wordingham 
was preparing schemes which would deal with the needs of 
Manchester in a fall and comprehensive manner. It is 
hardly necessary to say that the type of plant most com- 
monly employed in the Manchester works is vertical engines, 
driving generators through the medium of  bilting. 


MANCHESTER: GENERAL View OF ELECTRIC Lighting Works. 


are completed the Bolton Corporation Electricity Works will 
rank among the most important electrical undertakings in 
the country. Under the guidance of Mr. Arthur Ellis, the 
borough electrical engineer, we have no hesitation їп 
saying that the ambitious scheme in progress will achieve 
great success, : 


THE MANCHESTER CORPORATION ELEC- 


TRICITY WORKS. 


THE electrical undertaking of the Manchester Corporation 
has now reached a most interesting stage, for after achieving 
а most remarkable success in the supply of electricity in the 


With the exception of the slight lapse into other 
methods, evidenced by the two horizontal unit», it is 
not difficult to see that vertical engines are most 
favoured, and the probability is that much of the futare 
work will be carried out on these lines. The whole output 
of the present plant is operated and controlled from the 
switchboard shown in one of the illustrations. There can 
be no doubt of the simple character of the switching devioes, 
and none as to their incombustible properties. It may be 
mentioned that two boards control 10,000 horse-power, whick 
merely goes to show that the larger the output the simpler 
and smaller become the boards. Following the usual Man- 
chester practice, the boards are simply built up of bare metal 
bare, which are connected to the machines by means of 
flexible switches shown at the foot of the board, while the 
feeders are connected by pluge. An interesting main switch, 
devised by Mr. Wordingham, and used in connection with 
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the board, is unfortunately not shown in the illustration. It 
is primarily operated by means of а lever similar to those 


employed in railway 
signalling cabins; 
this brings the 
switch forward to 
the contact piecer, 
and the operation is 
completed by means 
of a hand-wheel. It 
will be understood 
that somewhat 
special construction 
is needed in a me- 
chanism which 
breaks 2,500 am- 
peres at 400. volts, 
and it is worthy of 
mention tbat this 
large switch was 
made at the Cor- 

ration works. Un- 
erneath theswitch- 
board platform are 
a вегіев of recording 
wattmeters, each of 
which records the 
output of one 
machine. 

There has been 
lately added to the 
eteam-raising plant 
four Babcock and 
Wilcox boilers and 
six Lancashire 
boilers. As the 
exigencies of space 
bave compelled the 


erection of these at some little distance from the canal, which 
is contiguous to the works, coal bunkers have been erected 
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.MANCHESTER : VIEW OF SWITCHBOARD. 


into which it will be possible to easily convey coal from the 
canal, from whence it will fall by gravitation iuto the hoppers 


of the J.ancashire 
boilers. In order 
to carry coal to the 
water-tube boilers, a 
special coal conveyer 
has been erected, 
which will traverse 
between the coal 
bunkers toa position 
above the boilers, 
Naturally, the in- 
terior of the gene- 
rating station has 
been materially 
altered, and at the 
end away from the 
switchboard two of 
the original units 
have been removed 
and a vertical plant 
of 2,500 H.P. has 
been erected. The 
one already in po- 
sition consists of a 
vertical compound 
engine made by 
Messrs. Musgrove, 
of Bolton, and 
between the two 
cylinders is а con- 
tinuous current 
dynamo made by 
the Electric Con- 
struction Company. 
The armature is 
built direct on the 


shaft, and without giving further details of the com- 
bination, it may be said that the unit, besides one of the 
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largest in the country, is a magnificent specimen of engine 
building and dynamo design. А second unit of similar 
capacity to the foregoing will be erected shortly. This 
will consist of a vertical engine driving а Siemens dynamo. 
Arother interesting feature will be а three-phase plant of 
600 H.P. which will be ghortly erected and will be utilised 
for lighting purposes. | " | 

It will be remembered that some time ago the Manchester 
Corporation decided to embark upon a scheme for lighting 
the outlying portions of the city and districts controlled by 
other local authorities. The area to be lighted, and this is 
likely to be materially added to, covers some 40 miles, and to 
do this effectually Mr. Wordingham recommended a three- 
phase transmission with continuous current distribution. In 
addition to this extensive system of lighting, the munici- 
pality is acquiring the whole of the tramways in Manchester, 
and has decided to equip them for electrical working. It 
will be understood therefore that the electrical schemes which 
the Corporation of Manchester is to carry ont are of con- 
siderable magnitude. We have already reported in these 
columns that the site for the new three-phase plant has 
been acquired, and it will not be long before actual work is 
commenced. 


THE LOCOMOTIVES ON THE CITY AND 
SOUTH LONDON RAILWAY. | 


Tus locomotive, illustrated, is similar in general design to 
those already running on the City and South London Rail- 
way, and manufactured by Messrs. Crompton. It consists 
of а cab and under-frame, as shown, suitable for a 4 feet 
8} inches gauge. The overall height above the rails is 
8 feet 5} inches, extreme width, 6 feet 10 inches, and over- 
all length, from buffer to buffer, 14 feet 2 inches. 

The chief points in which this locomotive differs from 
others, is the fact that the tbree last locomotives supplied 
have been fitted with motors suitable for running with series 


CoMPLETE Loco. 


parallel controllers. The motora in this particular case 
consists. of four-pole machines with cast-steel magnets 
bolted. in such а way that one half can be removed for 
inspecting the armatures. The gun-metal brackets supporting 
the field magnets divide in a similar way. A view is also 
shown of the armature. — | . ~~ | 8 
The locomotive is fitted with hand brake and Weating- 
house brake, similar in all respects to the locomotives already 
owned by the company, but in addition there is an air com- 
pressor, consisting of a Brotherhood patent air com- 


pressor direct coupled to a Crompton enclosed motor. An 
automatic relay is connected up which starts the air com- 
= when the pressure in the storage reservoirs falls 
elow a certain point, and stops the motor when the pressure 
exceeds about 80 lbs. 
The armatures are of the ordinary Crompton traction 


ARMATURE MOUNTED ON AXLE. 


pattern, mounted direct on the car axles, the cores being 
slotted, and the winding being of their well-known “ block 
pattern. 

The lccomotive is constructed to draw the ordinary train, 
consisting of three coaches, but will draw four coaches if 
necessary. The speed of the locomotive is а good deal 


CoMPLETE Motor MOUNTED. 


higher than the others on the line. It is obvious that the 
motors, therefore, are more powerful than those originally 
— by the company. 

rompton & Co. have recently received an order for 10 
more locomotives similar in most respects to this one, but 
including certain modifications introduced by Mr. McMahon, 
the chief engineer to the company. | 


ELECTRIC TRAMWAYS IN SYDNEY. . 


Tue firat tram service, says the Sydney Mail, started in 
Sydney about a quarter of а century ago. Then the motive 
power came from powerful horses, which drew а lumbering 
car along lines laid from the railway to the northern end of 
Pitt Street. The inadequacy of this primitive mode of loco- 
motion was evident, and after a brief trial it was abandoned. 
The steam trams were introduced in 1879, connecting 
all the populous suburbs with the city. The next 
system adopted was the cable service, which was first 
used at North Sydney, and subsequently on the line 
from the foot of King Street to Ocean Street, Woollahra. A 
trial of the electric tram on the hills of Mosman, coupled 
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with the success of that system in America, seems to have 
satisfied the Railway Commissioners of the superiority of 
electricity as a motive power. The George and Harris 


Two Views ON SYDNEY TRAMWAYS. 


Street line, now in course of construction, and that at Rose 
Bay, which opened in Ostober, will both be controlled by 
electricity, communicated to the cara by means of elevated 
wires. 

The Rose Bay line, which is the subject of the illustra- 
tions, takes up the running at the Ocean Street cable tram 
terminus. The 
length of the new 
line is 1 mile 
24 chains. The 
familiar Double Bay 
Hotel, with the 
pretty avenue at its 
side, running down 
to the shore of the 


From the Rose Bay line a succession of pleasing pano- 
ramas is presented. As passengers hardly ever lose sight of 
the harbour, the route is bound to be popular. The present 
population of Double and Rose Bays is not numerous, and 
consists mostly of well-to-do people. It is therefore not to 
be expected that the new line will prove immediately remu- 
nerative, but when its inevitable extension to South Head 
comes, there can be little doubt that the trip by tram to 
Watson’s Bay will be as popular with holiday seekers as are 
the pleasure resorts at Bondi and Coogee. 


ELECTRIC CONDUIT SYSTEM. 


THERE is no doubt that since the publication of the figares 
relating to the working of the New York electric conduit 
lines the system has received marked attention from Eug'irh 
authorities. The most enthusiastic advocate of the over- 
head system will not deny the extreme practicability of the 
conduit, the only question is that of expense. It is interest- 
ing to illustrate a portion of the New York electric conduit 
system, which has achieved ғо signal a success. The vi w 
given is that of Lenox Avenue, which was the part first 
selected by the Metropolitan Street Railway Company of 
New York. The following facts relating to the introduction 
of electric conduits in New York, published in a recent 
number of the Street Railway Journal, may be useful :— 
“On January 1st, 1893, the entire street railway system of 
New York City was operated by horses. In the spring of 
that year the Broadway cable line from Fifty-ninth Street 
to the Battery, 10°2 (track) miles in lengtb, was put in opera- 
tion. In 1895 15 (track) miles additional on Columbus, 
Ninth and Lexington Avenues were opened through streets 
most of which had previously had no horse railway service, 
except for a short time preceding the actual starting of the 
cable lines. Cable construction then stopped and electric 
began. The company had several times attempted to instal 
the overhead electric gystem in the city, but owing to extreme 
popular prejudice against all overhead wires, due largely to 
an unusal and indefensible abuse of their privileges by a 
number of electric light corporations, which had, in previous 
years, stretched their wires in New York City to such an 
extent ав to be a positive menace to it; safety as well as an 
intolerable eyesore, permission to adopt this system was 
refased. The importance of doing away with horae 
traction, in the 
interests of both 
the city and the 
company, became 80 
great, however, that 
it was at last deter- 
mined to try the 
underground  con- 
duit electric sys- 


bay, is passed by tem, which had 
the tramway. Not 7 previously been a 
far from this we Е: 2 — 27 failure in this 
are able to com- E eth | ТТТ country wherever 
pare two systeme, Ew l^ instaled, owing 
for the cable and partly to climatic 
electric cara meet conditions and 
near the crown partly to an attempt 
of the steep Double to use too shallow 
Bay Hill. After and cheap а con- 
leaving the valley duit. The experi- 
the new line winds бүркүү TRAMWAYS: VIEW or Rose Bay. ment was first made 
ita way up the ascent : on the Lenox 


on the eastern side 
of Double Bay. The hills and slopes of Double Bay present 
enchanting land and sea scapes. One of these is the illus- 
tration, taken near Belle Vue Hill. Leaving Double Bay, 
and approaching Rose Bay, the tram route hugs the shore. 
A photo of two cars on a trial trip are shown. Another 
illustration is that of the terminal point of the line, 
showing the park, the bay, and the young pine trees 
which hide from view the jetty so well kiowa to Sydney 
boating men. : 


Avenue line in 
the northern part of the city, and a conduit was con- 
structed which in point of size and cost was practically equal 
to that necessary for a cable system, the intention being, 
should electricity prove a failure, to change to the cable. After 
some experimenting with insulators, this line proved to be an 
entire Success, and has been steadily and regularly operating 
ever since, with a rapidly increasing traffic and a quite 
remarkable economy. Encouraged by this experiment, the 
company’s engineers devised a form of conduit which, while 
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considerably cheaper to build, possessed, it was believed, all 
the necessary qualifications for success on a large scale, and 
during the last 15 months nearly, 35 miles of: doublejtrack 
have been converted from horae to undergound electric trac- 
tion on Second, Madison, Sixth, Eighth: and Amsterdam 
Avenues—all great through north and south routes paralleling 


ELECTRIC BRAKES FOR TRAMWAYS. 


Ir is hardly necessary to say that the question of brakes on 
tramcara is of very great importance. Hitherto electric 
braking has been little used, although any ordinary motor 


ELECTRIC CONDUIT SYSTEM. M 


the Broadway cable lire, and intended to relieve it to a large 
extent of its enormously congested traffic—and on Fifty-ninth 
Street." The equipment is of the Thomsor-Houston type. 


equipment embodies a practical *emergenzy" brake, which 
may be applied by short circuiting the motors either directly 
or through resistance. 
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ELECTRIC BRAKES. 


Plymouth Electric Light and Traction Scheme.— 
There is every prospect of the Plymouth electricity works 
being opened before Whitsuntide, and before the summer 
season one section of the electric tramways will be in 
operation. 
atisfactorily, and there is promise of a profitable first year. 


Applications for current have come in very 


By means, however, of the electric brake proper, a maximum 
braking effort can be applied, practically instantaneously, by a 
movement of the same controller handle, as is used for starting 
and regulating the speed of the car; and the operation is 
equally effective from the highest to the lowest speeds. This is 
accomplished by connecting the two motors, by means of the 
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controller, so that each acta as a generator, the circuit being 
closed by a resistance, which may be varied by moving the 
controller-handle. The current thus generated is used to 
energise a magnet in the form of a disc, mounted on the car 
axle in such a manner that it cannot revolve, which attracts 
another disc keyed to the car axle and turning with it, the 
braking being produced by the resulting friction between the 
two discs ; other purely electrical effects developed also assist 
to augment the retarding action. 

It will be seen, therefore, that the braking power is 
dependent solely upon the motion of the car, and is in no 
way derived from the overhead line, so that it makes no 
difference whether the trolley is on or off the wire. Electric 
brakes have been made dependent for their action on the 
current from the trolley wire, but any such system 
is necessarily imperfect and unsuited to the con- 
ditions obtaining in practice. The arrangement and 
application of the electric brake, as designed and 
used by the British Thomson-Houston Company, does 
not in any way interfere with the ordinary hand-brake, and 
the braking effect being independent of the car wheels, the 
wear and tear of service does not come upon the wheel treads. 
As a result of the absence of brake-shoes of any kind on the 
wheels, the life of the wheels is increased, thus affording a 
considerable saving in an item next in cost to the electrical 
maintenance itaelf. 


ELECTRIC LIFTS AT THE NEW BRIGHTON 
TOWER. 


rounded by а pro- 


aud other buildings 
of considerable 


level to the top of 
the flagstaff is about 
510 feet. The bigh- 
est gallery acces- 
sible to the public 
is about 480 feet up. 
The lifts are ar- 
ranged so as to mske 
{һе journey up in 
two stages, the first 
being to the 80 feet 
platform, and the 
second to one situ- 
ated at 384 feet from 
the ground, the range 
of stroke of the lifts 
in thie stsge being, 
therefore, 304 feet. 
The highest galleries 
can only be reached 
by staircase. The 
ger lifts to 
the first or 80 feet 
stage are two in 
number, each being 
designed to carry 12 people, and for a stroke of 80 feet. The 
speed is 160 feet per minute. They are placed one in each of two 
oppone corner towers of the building, and their arrangement is very 
simple. 
he shaft is a solid masonry well, with three doorways opening to 
the several floors commanded by the lifts, and the winding gear is 
placed at the top directly over the well and carried on steel girders. 
It is of the type patented by the company (Anderson’s patent) with a 
view to getting rid of the many disadvantages connected with the 
ordinary drum, which are much accentuated in lifts of long stroke 
such as in this case. 

The electric motor, which is of the four-pole type with slotted 
drum armature wound for 200 volts and provided with carbon brushes, 
drives a case hardened steel worm situated on the top side of a worm 
wheel, an arrangement which makes it easy to design the casing 
so that it is a very simple matter to examine the worm at any 
time by merely lifting the cover, and is but little trouble to get it 
out or to take the thrust bearing to pieces. The worm wheel is of 
рр bronze, and drives a horizontal steel shaft having on it a 
cast-iron drum furnished with eight semi-cylindrical grooves, one 
side of which plambs the centre of the cage and the other is nearly 
over the balance weight. 


Litt MOTOR. 


Underneath this drum and below the supporting joists is fixed a 
four-grooved pulley by suitable bearing brackets placed on the skew. 
The four ropes leading up from the cage (each of which is competent 
by itself to sustain the whole load) are brought over four grooves of 
the driving drum down to the skewed or cross-over pulley, up again 
on the other side to the second set of four grooves of the driving 
drum, and finally down to the balance weight over a smooth faced 
guide pulley, which in this case is neceseary to bring them to the 
proper position. By this means an excellent grip is obtained of the 
ropes without the aid of V-shaped grooves, which tend to wear the 
rope ; the ropes always lead off on the same position. The gear is of 
small dimensions, the size is the same no matter how long the stroke, 
and any number of ropes may be used to both cage and balance weight 
without materially increasing the width of the drum. 

The worm shaft is provided with a powerful magnetic brake actirg 
cn а drum on the shaft. The pressure on the breke blocks is given 
by an adjustable spring, ard on starting the lifts the brake magnet 
ів energised, and thus takes off the brake blocks against the spring. 
The magnet is enclosed on the bed-plate casting, so as to be protected 
from any damage. The switch is of a simple type, enclosed in a 
cast-iron casing, and operated by the hand rope in the usual manner. 
This method is simpler than the automatic devices so frequently 
adopted, and has the advantage that the speed of the lift may be 
regulated, a consideration which is often one cf some importance, 
besides which it ia less liable to get out of order. No difficulty is 
found in preventing the lift from being started too quickly, if the 
switch is properly designed. To avoid any accident arising through 
the breaking or slipping off of the handrope, emergency sw:tches are 
fitted, working at each end of the strc ke, so that in any case, when the 
cage reaches the limit of its travel, it cute the main current off, and 
so necessarily comes to a speedy standstill, as the cutting off of the 
current brings the brake promptly into action. The cage is of oroa- 
mental woodwork, carried by the company's usual suspension frame 
and ttindard safety gear. Both cage ard balance weight run on 
wooden guide rails. The wire rope attachment to the balance weight 
is made in such а way, that the ttress is equally borne by all the four 
ropes. There is also a goods lift provided in this part of the struc- 
ture, to work from the ground to the 80-foot level, which is designed 
to raise a load of 15 cwt. at a speed of 130 feet per minute. It is 
arranged in a manner precisely similar to the passenger lifts just 
described, the only difference being that the cage is of a plain type 
to suit the work this lift has to do. Thechief interest of the installa- 
tion naturally centres ia the two main lifts which work in the spire 
itself, and which take the passengers from the €0 feet level to the 
384 feet level or 
through a stroke of 
304 feet. These are 
constructed to raise 
from 20 to 25 people, 
or, say, from 3,000 to 
4,000 lbs. each, at a 
speed of about 300 
feat per minute; and 
owing to the unusual 
dimensions, рові- 
tion, speed, and 
length of stroke, are 
necessarily in many 
ways special in their 
design. The chief 
novelty is, that 
owing to the faci 
that the high build- 
ing at the base of the 
tower was available 
for the purpose, the 
balance weights have 
been kept out of the 
spire itself alto- 
gether, and are sus- 
pended in a masonry 
well similar to those 
in which the already 
described lifts are 
placed; but inas- 
much as the avail- 
able height is much 
less than the stroke 
of the lift, it has been necessary to introduce a multiplying gear 
with а ratio of four to one, and, of course, а weight four times heavier 
than that which would be ordinarily required. The stroke, therefore, 
of the weights is only 76 feet. 

The gearing is exactly the same type as that already described, the 
advantage of which, with the unusually long stroke, isall the greater. 
It ie, of course, much larger, the work done being about four times 
as great as in the other lifts, and in some particulars the details are 
modified on this account. The thrust bearing is separately attached, 
and is of а different construction, and the pressure of the brake is not 
given by spring but by a system of levers and a weight. 

The four ropes pass up from the balance weight multiplying 
pulleys over four grooves of the driving drum down ove: the skewed 
pulley, up again over the remaining four grooves of the driver down 
once more to a guide pulley placed a little way down the weight 
shaft, along horizontally to the lift shafts in the spire, round more 
guide pulleys and up a trunk at the side of the shafts to the top of 
thə spire, where they lead over pulleys down to two corners of the 
cage, two ropes thus going to each corner, in which position they can 
be protected very largely from the effect of the wind, which in such 
an exposed position is a matter of some consequence, The cages are 
of a design suited to resist the weather which they necessarily hav: 
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to encounter, and are provided with a powerfal safety gear. The 
guides are of wood, and the cages are provided with rollers which 
run on the guides and cause therefore a minimum of friction, an 
important matter also on account of the side pressure when a strong 
wind is blowing. 

The switch arrangements are in principle precisely the same as 
for the lifts already described, only the switches are larger and the 
hand ropes are of wire, somewhat differently arranged so that they 
can be more readily controlled by the attendant under the special 
conditions obtaining. Emergency switches of similar type are also 


AUXILLIARY LIFTS 


ME e 


GEAR WELL FOR 
MAIN LIFTS 


provided. Space is left in the tower for two more similar lifts to be 
added at some future time. The lifts have all been at work for 
some time, and have carried a great number of people. 

The water supply of the establishment is provided for by a double 
bucket bore hole pump, with 64-inch barrel and 26-inch stroke, draw- 
ing from about 55 feet below the surface, and pumping under a 
total head of 120 feet, driven by means of an electric motor of the 
same as those used in the lifts through the medium of worm 
gearing. Аз the turning moment is uneven with this type of pump, 


a heavy fly-wheel is placed on the crankshaft to equalise it to some - 


extent. 


The current is supplied to the lifts and pump at 200 volts from a | 


private generating station belonging to the Tower Company. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 
(Continued from page 286.) 


Southampton.—In the Queen’s Bench Division of the 
T jut on Saturday, before Mr. Justice Bruce and Mr. Justice 
Ridley, judgment was given on a case stated by the arbitrator 


appointed to decide certain disputes between the Southampton Tram- 
ways Company and the Southampton Corporation as to the price at 
which the Corporation should take over the tramways. The question 
to be determined, says the Times, was whether the company could 
be compelled to part with the undertaking under the terms of Section 
43 of the Tramways Act, 1870. It so, the arbitrator fixed the price 
to be paid at £51,505, and if not, at £109,963. Their Lordships 
answered the question in the affirmative, and decided that the award 
held good for £51,505. 


Stockton.—The Imperial Tramway Company have asked 
the Council whether they would be prepared to enter into negotiations 
for the supply from the company’s works of electric current for light- 
ing this district. 


Wolverhampton.—Mr. Emile Garcke presided at a 
meeting of the Wolverhampton Tramways Company on 14th inst. at 
Old Jewry Chambers, London. In moving the adoption of the report,- 
&c., he referred to the negotiations which had been going on for over 
two years with a view to the British Electric Traction Company 
taking over the whole concern, and an agreement was approved at a 
former meeting, at which that company undertook to over the 
tramways company property at a price which was satisfactory. 
Unfortunately, the British Electric Traction Company could not 
arrange with the Wolverhampton Corporation, and that company had 
to pay the peralty of not carrying out what was a purely provisional 
sgreement. That brought him in touch with the directors of this 
company, who discussed with him the difficulty, and & scheme was 
formulated which would make it possible to work the lines. A Bill 
would be promoted in Parliament to enable the company to alter the 
gauge of certain of their tramways, and it was pro d to the share- 
holders that they should sanction a provisional agreement with tbe 
British Electric Traction Company to take over the outeide portion 
of the lines at the same price per mile of tramway as the company 
may receive from the Corporation for the portion within the area. 
The British Electric Traction Company would promote a Bill at their 
own expense, and if it did not go through,the tramways company 
would be no worse off than at present. At an extraordinary general 
meeting afterwards held, formal resolutions were passed approving 
of the Bill in Parliament to alter the gauge of certain of the tramways, 
and also approving the provisional agreement with the British Electric 
Traction Company. 


TELEGRAPH AND TELEPHONE NOTES. 


The American Pacific Cable.—A Washington despatch, 
dated 20th inst., says that the Foreign Relations Oommittee of the 
Senate has authorised a favourable report on the amendment to be 
offered to the Sundry Civil Appropriations Bill providing for the 
construction of a cable to Hawaii and The cable is not to 
be laid by the United States, but the Government will pay a yearly 
subsidy to the owners. 


Indian Telegraphs.—Mr. C. H. Reynolds, Director- 
General of Indian Telegraphs, has just retired, after 31 years’ service. 
The Daily News, in ref g to the fact, says that the development 
of the telegraph in India is a truly wonderful record. There were 
13,000 miles of line in 1868, and there are now over 50,000. Thirty 
years sgo 300,000 m were handed in for dispatch in 19 months, 
whereas the number in 1898 was only a little short of 6,000,000. The 
receipts of the department have increased from a comparatively 
trifling sum to over £1,000,000. Line testing has been introduced, as 
well as the duplex and quadruplex systems of working. The work- 
shops at head-quarters now turn out the telegraph material on a large 
scale, so that the country is practically independent of Europe in the 
matter of supplies, with corresponding saving in expenditure. India 

ossesses probably the longest copper wire in the world, extending 
from Bengal to Madras, and in connection with this wire some 
important se sag pao in long-distance telephoning were made a few . 
years ago. The department has reduced telegraph service in the 
battle field to a science, and has an excellent record for the work of 
research and invention. 


Inter-Philippines Cable.—The American Government 
cable steamship Panama is expected on this side of the water about 
a month hence, on her way out to the Philippine Islands with some 
170 knots of submarine cable, which bas been manufactured in the 
United States. We understand that the Panama is one of the cap- 
tured Spanish cruisers, we believe that formerly named the Maria 
Teresa. May this activity on the part of the United States Govern- 
ment be taken as indicative of developments in the near future of 
submarine cable communication between America and the Philippine 
Islands across the Pacific ? 


The National Company's Bill.—The Times says that 
objection having been taken to the introduction as a private measure 
of the Telegraph Act, 1892 (Amendment) Bill, the purpose of which 
is to enlarge the powers of the National Telephone Company under 
the provisions of the Telegraph Act, 1892, the first reading stage has 
been deferred until next Tuesday, when an authoritative rulingupon 
the subject may be looked for. In view of the decision of Speaker 
Peel in 1895 with regard to the London Valuation and Assessment 
Bill—that, inasmuch as it p d to re certain specified Acts, all 
of which were introduced as public Bills, and further proposed to 
amend and incorporate the provisions of a Bill introduced 
in a previous session as a public Bill it should be brought 
in as а public Bill—the opinion is freely expressed that the measure 
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now awaiting introduction ought to be dealt with in the same fashion, 
resp the main object is to amend Section 5 of the Telegraph 


Proposed German- American Cable.—The Times says 
that the Worth - German Gazette gives great prominence to some 
remarks of the New York Herald on the desirability of a direct cable 
between Germany and the United States. The Herald had said that 
a cable would contribute to the maintenance of friendly relations 
between the two Powers, and would promote their commercial inter- 
course. 


Telegraphic Interruptions and Repairs:— 


CAPLBS. Down. 
Amason Company's cable— 
Oable beyond Gurupa ... June 11th, 1898 


Repaired. 


New York-Hayti ... .. Feb. 10th, 1899 
French Company's cablee— 

Dakar-Bathurst... .. Feb. 9th, 1899 
Paramaribo-Oayenne ... Feb. 10th, 1899 ‘ss 
Oeara-Pernambuco ...  ... Feb. 19th, 1899 ., Feb. 21st, 1899 

LANDLINES. 


Lines near La Pas, Bolivia... Feb. 1st, 1899 
Indo-European Lines (be- 

tween Kertsch and Souk. 

howm Kale) DT ... Feb. 20th, 1899 
Lines North of Japan (be- 

tween Fukuoka and Moji) Feb. 17th, 1899 
Lines near Fao (between 

Bagdad and Bassora) ... Feb. 16th, 1899 


Telegraphs in West Afcica.—A Daily Chronicle writer 
says that a remarkable thing which the French have achieved lately 
in West Africa is the carrying cf a telegraph line right across the 
huge territories of the Niger bend from end to end. Senegal, 
French Soudan, French Guinea, the Ivory Coast, and Dahomey are 
now in telegraphic communication with one another. 


The Telephone Question.—In the House of Commons 
on Monday, Mr. Provana asked the Secretary to the Treasury whether 
the Government intended to adopt the suggestion of the Belect Com- 
mittee on Telephones of last year, and, following the precedent of the 
Electric Lighting Act of 1882, pass into law а general Act under 
which local authorities could, by obtaining provisional orders, secure 
the right to establish telephone service in their own telephone areas. 
— Mr. Hanbury: Yes, sir, the Government intend shortly to intro- 
duce а Bill based on the recommendations of the Committee of last 
year. 

The Shrewsbury Town Council will use every endeavour to get the 
Bills of the National Telephone Company thrown out on second 
reading, and to impress upon the Government the necessity for 
immediate steps to cheapen and develop the telephone service. 

- The Paddington Vestry and an additional number of local 
authorities in different parts of the country have decided during the 
past few days to oppose the National Telephone Company's Bills. 


. Feb. 21st, 1899. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Belfast.—March 16th. The Electric Committee wants 
кеп for switchboard extensions. See our Official Notices” this 


Brighton.—March 6th. Tenders are invited by the 


Council for a 20-ton travelling crane for the electrici orks. 8 
this week's ' Official Notices. ымы ш 


Canterbury.—March 14th. Tenders are wanted for 


boiler house plant, engine house plant, extensions of switchboard and 
m Bee our Official Notices" February 17th. 


Christiania. February 26th. The Secretary of State 
for Foreign Affairs has received a despatch from Her Majesty's 
Consul-General at Christianis, stating that tenders are invited by the 
Norwegian State Telegraph Administration for the delivery of abont 
140,400 porcelain telegraph and telephone insulators. Tenders must 
be received at Christiania by 12 o'clock noon on February 26th, 1899. 
А copy of the specification, conditions, &c., may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day, between the hours of 11 a.m. and 5 p.m. 


Dublin.—February 24th. The Corporation wants tenders 


for the supply of about 8,000 900-volt lamps. See our “ Official 
Notices " February 17th. 


. Dundee.—March 15th. The Gas Commissioners are 
Inviting tenders for four Lancashire boilers, two 450-H.P. steam 
engines and dynamos, and one 700-H. P. steam engine and dynamo. 
Particulars from the electrical engineer, Mr. W. H. Tittensor. See 
our ‘Official Notices” February 17th. 


Edinburgh.—February 27th. The Council wants tenders 


for steam, exhaust, feed, and drain pipes, feed pumps and tanks. See 
our ‘ Official Notices“ February 10th. ' т 


Edinburgh.—March 6th. "Tenders are wanted for ооп- 
densing plant with water cooling tower, feed water tanks and filters 
for the electricity works. The Corporation also wants tenders for 
electric lighting installation at Tollcrosa tramway power station. 
Bee our “Official Notices” February 17th for particulars of both 
contracts. 


France.—February 28th. Tenders are being invited by 
the French post and telegraph authorities in Paris for the supply of 
10,000 metres of iron pipes, 65 mm. diameter, for pneumatic pipe 
lines. Tenders to be sent to Le Sous-Secretariat d'Etat des Postes 
et des Telegraphes, 103, Rue de Grenelle, Paris, whence particulars 
may be obtained. 


Greenock.—March 8rd. The Police Board wants tenders 
for the supply and erection of boiler-house plant, engine-house plant, 
and overhead travelling crane for their electric works (low tension). 
Bee our Official Notices February 17th. 


Hammersmith.—March 15th. The Vestry invites 
tenders for water-tube boilers, 1,000-H.P. slow engines, and 
two 60 /-kw. alternators, feeders, and cast-iron pipes. See Official 
Notices this week. 


Huddersfield.—February 27th. The Electricity Com- 
mittee wants tenders for mechanical coking stokers, also for a complete 
switchboard. See our Official Notices February 17th. 


Italy.— February 25th. Tenders are being invited by 
the municipal authorities of San Severa (Province of Foggia), for 
the electric lighting of the town. Tenders are to be sent to 
Il Municipio di San Severa (Foggia), Italy, from whence particulars 
may be obtained. _ 


Lewes.—March 24th. The Corporation is prepared to 
receive offers from those willing to establish an electricity supply 
undertaking. See our “Official Notices " February 17th. 


London.—The Asylams Committee of the London 
County Council invites tenders for the supply of electric light 
sundries to the Claybury and Heath Lunatic Asylums for one year 
from April lst. Particulars obtainable at the Committee's offices, 
6, Waterloo Place, 8.W. 


Oystermouth.— February 27th. The District Council 
wants tenders for the supply of electricity within the area. See our 
“ Official Notices" February 3rd. 


Pernambuco.—March 18th. The Government of the 
State of Pernambuco invites tenders for the construction of an electric 
tramway to run between that city and Olinda, situsted at about 
three miles distance. Tenders, duly scaled, must be addressed to the 
“ Secretaria da Industria,” Pernambuco, and should be received there 
not later than March 18th. Farther particulars may be obtained on 
application at the Oommercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 6 p. m. 


Poplar.—The Guardians wants tenders for steam turbines 
and dynamos (direct coupled), electric motors, accumulators, cables, 
wiring and fittings, distribution, and switchboards. Sse our Official 
Notices " this week. 


Redditch.—February 27th. The District Council wants 
tenders for the supply of about 100 alternating current meters. Bee 
our Official Notices February 17th. | 


Sheffield.—February 27th. Tenders are being invited by 
the Ecclesall Bierlow Union Guardians for an electric light plant for 
their workhouse, The Edge, Sheffield. Particulars from the architect, 
Mr. Webster, 19, 86. James Street, Sheffield. 


Shoreditch.— February 28th. Tenders are invited by 
the Vestry for the supply for one year of electric cables, wiring and 


fittings, and en ' stores. orms on which to tender, and 
culars, may be obtained from the Town Hall. See our '' Official 
otices " this 


Spain.—March 16th. Tenders are being invited until 
March 16th by the municipal authorities of Betanzos, for the con- 
cession for the electric lighting of the public streets. Tenders are 
to be sent to El Bscretario del Ayuntamiento de Betansos, Spain, 
whence particulars may be obtained. 


Stockport.—March 9th. The Gas апа Electricity Com- 
mittee invites tenders for two 140-kw. shunt wound dynamos. Bee 
Official Notices this week. 


Stockport.—March 24th. Tenders for electric lighting 
the Stockport Sunday School, the largest institution of its kind in 
cu vip are invited to be sent in to the Secretary not later than 

24th. 


CLOSED. 


Bary.—The Electric Lighting Committee reports having 
accepted the following tenders:—Messrs. Davey & Oo., for boiler 
plant, £1,195; Mesers. Fowler & Co., for engine house plant, £5,793; 
the Callender’s Cable and Construction Company, for mains, £2,994; 
Messrs. Grimwood & Sons, for buildings, 43,470. The works will be 
pushed forward; in the hope that the electric lighting may be 
inaugurated before the year of office of the present Mayor is 
completed. 
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Baxton.—The Contract Journal says that the District 
Council ћа« accepted the tender of Oallender’s Oableard Construction 
Company for feeders, mains, and arc light leads. Tendera were also 
aubmitted by Mesars. W. T. Henley’s Telegraph Works Company, 
Limited ; British Insulated Wire Company, Limited; Western 
Electric Company ; Siemens Bros. & Co, Limited; W. J. Glover and 
Co., St. Helens, Lancs. 


Glasgow.—The Electricity Committee have accepted the 
following tenders for engines, dynamos, and condensing plant for 
Port Dundas and Pollokshaws Road stations:—Messrs. Mavor and 
Coulson, two 200-horse-power engines and dynsmos, with one spare 
armature, £2,629; Меввге. the Mirrlees, Watson & Yaryan Company, 
one 400-borse-power engine and dynamo, with one spare armature, 
£2,565; Messrs. Crompton & Oo., Limited, one 400-horse-power 
engine and dynamo, and one spare armature for one of the 200-horse- 
power dynamos, £2,601; the British Thomson-Houstcn Company, 
Limited, two 1,100-horse-power engines and dynamos, £14,278; 
Меғвув. Crompton & Co., Limited, two 1,100-horse-power engines and 
dynamos, £14,780. 


King's Lynn.—lIt is stated by an exchange that the 
tender of Messrs. Spagnoletti & Orookes has been accepted for wiring 
the various public buildings in the borough for the Council, and that 
п rri Siemens Bros., for erecting lamps for street lighting 
or £1,960. 


London.— The London County Council on Tuesday 
received & report from the Highways Committee in reference to the 
tenders opened on tre 31st uit. for the supply of dynamos and 
awitchboards and gas engines for the electric lighting of the Victoria 
Embankment and Westminster Bridge. The committee stated that 
they were informed that the rates of wages and hours of labour 
shown in the respective schedules attached to the tenders of Messrs. 
McClore & Whitfield, of Stockport, and Mes:rs J. E. Н. Andrew and 
Co., of Reddish, near Stockport, are those prevailing in the district 
in which their works are situated. The committes recommended the 
scceptance of the tenders of these two firms at £3,726 53. and £1,900 
for the dynamos and gas engines respectively, and this was adopted. 
The complete list of ter ders appeared in our issue of the 3rd inst. 


FORTHCOMING EVENTS. 


Friday, February 24th —At b p.m. Physical Society. Agenda:— 
“The Joule-Thomson Thermal Effect,” by E. F. J. 
Love, M.A.; “A Study of an Apparatus for the De- 
termination of the Rate cf Diffusion of Solids dissolved 
in Liquids,” by Albert Griffiths, M. Se.; Note on the 
Source of Energy in Diffusive Convection,” by Albert 
Griffiths, M. Sc. 


Wednesday, March 1st.—At 7.20 p.m. The Institution of Electrical 
Engineers. Institution of Electrical Engineer's 
Studente’ meeting. Paper on “ Direct and Alternate 
Current Distribution,” by H. H. Williams, student. 


Thursday, March 20d.—At 8 pm. The Institution of Electrical 
Engineer. Wireless Telegraphy,“ by G. Marconi, 
member. 

Friday, March 3rd.—At 8 p m. The Institution of Junior Engineers, 
Westminster Palace Hotel. Paper on Oarbon Con- 
suming Batteries and their Possibilities,” by W. R. 
Cooper, В So. M. I. J. E., illustrated by experiments. 

Saturday, March 4th.— The Institution of Electrical Engineers. 
Students' visit to the works of Messrs. Easton, Anderson 
aud Goolden, Erith. Train leaves Obaring Cross at 
10 a.m. 


NOTES. 


The Nernst Electric Lamp.— Westated in our short notice 
of last week, relative to the German reports upon the prospects 
of the Nernst lamp, that it was intended to float a company 
in this country for purchase of the Euglish patent rights. 
We now present our readers with f 3 5 of the pro- 
posed company, taken from an article which appeared in the 
Financial Ners of last Monday. This article was headed 
“The Nernst Electric Lamp, an Invention to do for Elec- 
tricity what the Welsbach did for Gas,” a title which ig 
eminently calculated to cause a “boom” in the Nernst 
lamp shares, We dislike “booms” of all kinds, even 
when there is a real and service able invention behind 
them. The capital of the new company is to be £320,000; 
divided into £140,000 7 per cent. non-cumulative pre- 
ference shares, and £180,000 ordinary shares. £115,000 
ordinary shares are to be cffered for public subscription. 
The company is to pay £270,000 in cash and shares 
(£65,000 in cash) for the patent rights in the United 
Kingdom, and certain specified colonies anl dependencies. 


The board of the new company will consist of Sir Henry 
Mance, Dr. W. Nernst, Mr. B. M. Drake, Mr. G. G. Fort, 
and Mr. B. Tusman, and Mr. J mes Swinburne is to be 
appointed consulting engineer. 


American Arc Carbon Makers Amalgamate.—Accord- 
ing to the New York journals, the National Carbon Company 
was recently formed at New Jersey, with $10,000,000 capital, 
to control the electric carbon industry in America, An 
already existing combination takes in a number of previously 
independevt companies. It is held that carbons have been 
sold too cheaply, but prices may now be expected to improve, 
although the economies in management, resulting from the 
amalgamation, may render this unnecessary. It has been esti- 
mated that during the pist 15 years some 75 carbon factories 
have been started in America and in Europe, with a capacity 
reaching 600,000,000 of carbons a year. It is doubted 
whether the consumption exceeds half that. The American 
factories which have gone into this consolidation, and which 
will naturally try to control the trade for the present in this 
country, have, it may be figured, a capacity of 450,000,000 
& year, 80 that even a large growth of arc lighting can be 
taken care of very comfortably, without expenditure to 
increase capacity, while the hand processes of manufacture, 
та once numbered 30 or 40, are already а bare half- 

отеп. 


Yellow Journalese.—lc is said that Keats was killed 
by an article in the Saturday Review. Possibly it was the 
spirit of the article rather than its intelligence which proved 
too much for the poet. Some of the writers in опг columns 
are made of tougher stuff than poor Keats, and do not seem 
to come to much harm, even from repeated strokes of 
Lightning. Possibly, the potential is small, and the will to be 
cleverly spiteful is not backed by the ability. When self- 
appointed masters of style, however, take it on themselves to 
Jay down the law they ought to be very careful as to details. 
First, they shoald ba sure of their facts; secondly, they 
should not make the mistake of writing firstly, and finally 
they should study the history of the metrical system and its 
supposititious values. 


Telegraphists’ Schuvi of Science.—On Monday the 
Dake of Norfolk presented, at the St. Martin’s Town Hall, 
the medals and certificates gained during the past year by 
the students of the Telegraphists' School of Science of the 
Central Telegraph Office. The chairman, Mr. A. Brooker, 
chief instructor of the school, stated that during the past 
year the students had beaten all previous records in Ше 
matter of successes. Their meeting marked the closing of 
the school so far as the Central Telegraph Office was con- 
cerned, but the classes would be continued in more spacious 
premises at the Northampton Institute, Clerkenwell. After 
the distribution of the awards, says the Times, the Post- 
master-General presented Mr. W. Slingo, founder and for 21 
years principal of the school, with a service of plate sub- 
scribed for by the male students on the occasion of his retire- 
ment as а mark of their affection and esteem. Mr. Slingo, 
in acknowledging the gift, mentioned that the school, which 
was started at a time when technical education was seldom 
spoken of, began with five students, whereas last year the 
number on the roll exceeded 800. 


Personal.—We are very sorry to hear that Mr. Philip 
Dawson, who was to have read a paper on “ Electric Trac- 
tion and its Application to Railway Work,” at the Society 
of Arts meeting on Wednesday last, has been very ill with a 
severe attack of influenza. We are pleased to hear that he 
is now getting about again, and we hope ere long he may 
b» quite restored to his usual good health. 

Mr. R. E. Crompton left on Wednesday morning for Cal- 
cutta. He goes overland to Marseilles, and there joins es. 
Arabia for Bombay. He is proceeding to Calcutta in the 
interests of both Crompton & Co., Limited, and the Calcutta 
Electric Supply Corporation. The lighting station is pro- 
gressing rapidly, and the supply of current will shortly 
commence, 

The Postmaster-(ieneral has appointed Mr. J. Gavey to be 
assistant  engineer-in-chief апа electrician to the Post 
Office, in place of Mr. J. Hookey, who is now engineer-in- 
chief. 


30060 | THE ELECTRICAL REVIEW. гус. «4. No.1109,Fsenvasr 24, 1899 


The Charge of Breaking Up Roads at Battersea.— 
At the South-Western Police-court on Thursday last week 
Mr. Lane, Q.C., heard the adjourned summons against the 
County of London Brush Electric Lighting Company for 
breaking up and opening the pavement of Trinity Road, 
Wandsworth Common, withcut having previously given 
notice in writing to the Battersea Vestry. The circumstances 
have been already reported in the REVIEW in connection 
with the High Court application. The magistrate, accord- 
ing to the Times, imposed a penalty of £2, with £2 28. 
costa. 


French Smoke Prevention.—The report of the Paris 
Commission on smoke prevention states that the duty of the 
Commission was the selection of acceptable forms of 
furnaces, and the number of competitors was 110, mostly 
based on some well-known system including smoke washing. 
Three-fourths were French, one-fifth were English, and there 
were three American furnaces or devices. Each appliance was 
tested with both quick and slow combustion, and by men 
supplied by the makers but firemen supplied by the Commis- 
sion. The German Commission in calculating heating 
powers from analysis used the formula— 


8,000 C + 29,000 (Н — 078) + 2,500 S — 600 W 


where W i8 water. This German Commission of 1892 
decided that success had not been attained, though its direc- 
tion had been indicated. The Paris Commission did 
practically the same, for they have given no first prize, two 
seconds, two first mentions, one second mention. The Com- 
mission has concluded that smoke cannot be suppressed 
without considerable excess of cost. The chimney top 
should be visible to the fireman. Any apparatus in view 
should be put under more prolonged tests for durability. 
These conclusions are not very satisfactory, perhape, and we 
do not quite agree that prevention of smoke entails neces- 
sarily considerable extra cost while it has been accomplished 
with economy. 


Postal Telegraph Progress in 1898.—The report of the 
Postmaster-General states that the extension of the telephone 
trunk lines has been proceeding apace during the year. In 
January extensions took place to Banbury, Banff, Elgin, 
Inverness, Peterhead, Rugby, and Ware; in February to 
Pentre (South Wales), Spennymoor, Cromer, Buckie, and 
Newmarket; in April to Coldstream; in May to Wey- 
bridge; in June to Hereford and Bradford-on-Avon ; in 
July to Cowbridge; in August to Wexford, Waterford, and 
Market Harborongh; in December to Dunoon, Rothesay, 
and Nairn.. Simultaneously with these extensions there have 


been а number of improvements in the telegraph service 


relating especially to foreign countries. For instance, in 
June last a reduction was effected in the telegraph rates to 
British Guiana and to certain of the West Indian Islands; 


in the following month the telegraph was extended to Turk’s . 


Island, and an alternative route to Jamaica was provided by 
means of the cable recently laid from Bermuda to Jamaica 
viá Turk's Island. In February a reduction in the telegraph 
rates to Mexico came into force; in October a number of 
additional telegraph offices were opened in the British pos- 
sessions on the West Coast of Africa; in November a 
similar extension took place to certain of the French posses- 
sions on the same coast. 


Motor Car Trials.—The Liverpool Self-Propelled Traffic 
Association have issued printed particulars of the forth- 
coming trials of motor vehicles for heavy traffic, which are 
to take he in August, 1899. General regulations, &c., 
as to vehicles eligible for competition, and so forth, are 
given. Copies may be obtained from the honorary seoretary, 
Mr. E, Shrapnell Smith, Royal Institution, Liverpool. 


The Institution of Electrical Engineers and Tele- 
phony.—We understand that the Council of the Institution 
of Electrical Engineers has appointed a committee to inquire 
into the future of electrical engineering in the domain of 
telephony in these kingdoms. 


The Colombo Telephone Accident.—The Colombo 
Standard saya that his Excellency the Governor has called 
for an official report on the accident in the Pettah, mentioned 
last week, which resulted in serious injuries to three native 
workmen of the Telephone Department. Mr. Montague, the 
Superintendent of Telegraphs, is inquiring into the matter. 


Polyphase Machinery.—In view of the extensive use of 
polyphase machinery abroad, and the demand for it which is 
steadily increasing at home, it is interesting to note that a 
special course of instruction upon the commercial design of 
this class of plant will be given at Finsbary Technical Col- 
lege. The course, commencing March 7th, and extending 
over six evenings, will be given by Mr. A. C. Eborall, 
assisted by Mr. W. B. Woodhouse. We understand that 
this is the first time anything of the kind has been attempted 
in England. | 


Lectures.—A Bombay correspondent sends us a оору of 
an Indian newspaper contaiaing a report of a lecture on 
* Wireless Telegraphy, practically illustrated," delivered 
by Mr. C. Chevallier, the general superintendent of the 
Eastern Telegraph Company there. He sends this to advise 
us that Bombay is not far behind the times. 


Presentation.—The employés of the D.P. Battery Com- 
pany, Limited, Old Charlton, Kent, and their friends held a 


smoking concert at the Angerstein’s Hotel, Weatcombe Park, 


Greenwich, on Saturday, 11th inst., for the purpose of pre- 
senting а demi-hunting English lever to Mr. J. Jones (works 
manager), who is leaving Charlton to take up the superin- 
tendence of the company’s new works at Bakewell, 
Derbyshire. There was a large company present, and a 
lengthy programme was most successfully carried out. The 
presentation was made by Mr. J. Waddell, janior (who is 
taking over the charge of the Charlton works in succession 
to Mr. Jones). 


The Electric Lighting of St. Paul's Cathedral.— 
With reference to the statement regarding the electric light- 
ing of St. Paul's, it is stated in the 7imes that “Sir William 
Richmond has been шош thesum of £5,000 by Mr. 
Morgan, the New Yor 
an installation of electric light in St. Paul's Cathedral as will 
Berve to light up the mosaic decorations." 


The Institution of Civil Engineers,—The seventh 
James Forrest Lecture will be delivered by Prof. J. А. 
Ewing, on Thursday. April 20th, at 8 o'clock, the subject 
being “Magnetism.” The lecture will be repeated on 
Friday, April 21st, at 4 o'clock. 


Benevolence.—Mr. J. M. V. Money-Kent entertained over 
800 of the poor of Twickenham to dinner at the Town Hall 
there on 16th inst. | 


Some New Terms !—In the Technology Review, of which 
No. 1 lies before us, we find a quarterly magazine relating 
to the Massachusetts Institute of Technology, and there- 
fore, in some sense, devoted to a narrow circle. We believe 
the Institute is held to be one of the leading technical 
colleges in America, and the fees are considerable. It is a 
little sad to find а review of а new work on matter, energy, 
force and work, sad, not because of the review, but to find 
that the new work proposes new terms. We will not define 
these terms. Suffice that we name them. Опе is wetghtal. 
The author has evidently imbibed the poundal to some pur- 
pose. There is also another new term employed, to wit, 
kinergety, which may also go its way undefined. Were we 
to follow the same unregulated craze for а novel terminology, 
we should like to find one for expressing the extreme unfit- 
ness of the first advertisement which follows the editorial 
pages, and which surely might have been refused admission. 


The Royal Soelety.— Among the papers down for reading 
yesterday afternoon was one by Mr. J. Brown, " Some 
Experimenta bearing on the Theory of Voltaic Action.” 


banker, to defray the cost of such 
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Accident.—On Tuesday, while a carriage was being 
removed from a trolley on the metals а& the Olapham Road 
new station tunnel (City and South London Railway exten- 
sions), it suddenly heeled over and jammed the foreman, 
John Legg, between the trolley and the tunnel wall. He 
was terribly crushed, having received revere spinal injuries, 
as well as a broken collar bone. His condition was stated 
to be precariong, 


———ÓEÉER 


NEW COMPANIES REGISTERED. 


. British Thermophor Syndicate, Limited (60,707).— 

This company was registered on February 15th, with a capitsl of 
£25,000 in £1 shares, to adopt an agreement with Salisbury-Jones and 
Bidwell, and to acquire, own, aud work any patents and rights 
relating to heat, chemistry, and electricity. The first subscribsrs 
(each with one share) are:— William Robson, 2, Manor Villas, 
Merton, 8.W., gentleman; Miss Edith Harbert, 17, Bedford Place, 
W C.; Charles E. Gilbert, 6. Castle Bar Road, Ealing, W., gentleman; 
Frederick Kiog, 28, Park R ad, New Wandsworth, S. W., secretary; 
Ermyn Ward, clerk, and N. Hagge tt, stenographer, 17, Great Win- 
cheater Street, E C.; J. Symm, 2, Cowper's Court, E.O., gentleman. 
The number of directors is not to be less than two nor more than 
seven; the subscribers are to appoint the first; 1 50 
shares. Registered office, 2, Cowper's Court, Cornhill, E C. 


New Rottingdean Electricity Company, Limited 
(60,713).— This company was registered on February 16th, with a 
capital of £2,000 in £1 shares, to enter into an agreement with 
Samuel J. Toacker, and to carry on at Rottingdean, Sussex, the busi- 
ness of electricians, el-ctrical and mechanical engineers, suppliers of 
electricity and electrical apparatus manufacturers. The first sub- 
scribers are:—Samuel J. Thacker, Rottingdean, Sussex, surveyor, 250 
nhares ; Ge^rge Mason, Rottingdean, Sussex, tutor, 250 shares; Chas, 
Reed, Rottingdean, Sussex, grocer, 300 sbares; William Hilder, 
butcher, 50 shares; Frederick Thomas, Rottingdean, Sussex, hotel 
proprietor, 100 shares; Samuel Red, Rottingdean, Sussex, gentleman, 
100 shares; and Albert H. Swain, 5, Bedford Row, W.C., clerk. . The 
first directors (to number not less than three nor more than seven) 
are Charles Reed, Samuel J. Thacker, Samuel Reed, George Mason, 
Frederick Thomas, and William Hilder; remuneration as fixed by 
the company. 


William James Glover & Co (Established 1818) 
Limited (60,714).—This company was registered on February 16th, 


with a capital of £100,000 in £1 shares (of which 40,000 are 5 per 


cent, cumulative pn farence), to enter into agreements, dated February 
7th, with Benjamin B. Glover, William J. Glover, George Е Heyl- 
Dia, Hanchett & Oo., Limited, Robert B. Glover, and William Han- 


chett, and to carry on the business of cable and wire rope manu- | 


facturers, wire drawers, galvanisers, electricians, electrical and 
mechanical engineers, electrical apparatus manfacturers, telegraph, 
telephone, and electric cable manufacturers, Icdia-rubber merchants, 
&c. Tae first subscribers (each with one share) are:—B»njamin B. 
Glover, St. Helens, mining engineer; William J. Glover, 83. Helens, 
wire drawer; George E. Heyl-Dia, Higher Broughton, Manchester, 
electrical engineer; Francis W. Maxwell, Sandfield, Prestwich, archi- 
tect; Robert B. Glover, St. Helens, engineer; B. Harvey Glover, 
Bt. Helens, cycle manufacturer; and William Hanchett, Dyer S:reet, 
Manchester, India-rabber manufacturer. The first directors (to 
number not less than three nor more than seven) are Benjamin B. 
Glover, William J. Glover, Robert B. Glover, and George B. 
Heyl-Dia; qualification, 500 shares; remuneration as fixed by the 
company. 


Mornement & Ray, Limited (60,741).—This com- 
pany was registered on February 17th, with a capital of £10,000 in 
£1 shares, to acquire and carry on the business of steam cultivators, 
thresbers, hauliers, rollers, and agricultural, electrical, and general 
engineers now carried on at East Harling, Norfolk, by Edward 
Mornement, jun., and John N. C. Ray. The first subscribers (each 
with one share) are:— Edward Mornement, jun., Nut Harling, Nor- 
folk, engineer; John N. О. Ray, East Harling, Norfolk, engineer; 
Mes. Edward Mornement, East Harling, Norfolk; Alfred C. Swan, 7, 
Waldeck Road, West Green, N., land agent; David Parr, Bast 
Harling, Norfolk, engineer; Donald O. Swan, Eat Harling, Norfolk, 
clerk, Важ rd Mornement, sen, Rendham Hall, farmer; and Robert 
G. Burrell, Thetford, Norfolk, engiceer. Registered without articles 
of association. Registered office, Hast Harliug, Norfolk. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Douglas Southern Electric Tramways, Limited 
(45,701).—This company's annual return was filed on January 19th. 
Tne capital is £50,000 in £1 shares (30,000 preference), 25,573 pre- 
ference and 15,472 ordinary shares have been taken up, and 13,407 
of the former and 9,668 cf the latter are considered аз paid; £1 per 
share bas been called on the others, and £17,970 has been received. 


East Grinstead Electric Lighting Company, Limited 
(48,522). —This company’s annual return was filed on November 4th, 
when seven shares were taken up out of capital of £15,000 in £1 
shares (5,000 preference), but no calls have been made. 


Direct West India Cable Company, Limited 
(53,956) —This company's annual return was filed on Decembar 31st, 
when 12,000 were taken up out of a capital of 2120,00) in £5 shares 
and £2 10s. per share called and £30,000 paid. 


Doe Portable Electric Light and Power Syndicate, 
Limited (57,903).— This company's statutory retura was filed on 
November 25th, when 7,208 shares were taken uo out of a capital оё 
£40,000, in £1 shares; £1 per share has been called on 7.201 and 
nothing on the others; £6,392 5s. has been paid, and £808 15s. is in 
arrears. 


Direct Electric Generator Syndicate, Limited 
(46,342).—Tbis company's annual return was filed on December 16th, 
when 99,725 shares were taken up out of a capital of £100,000 in £1 
shares. 95,000 shares are considered as paid, and £4,726 has been 
received. 

Continental Water and Electrical Power Syndicate, 
Limited (49,882.—This comvany’a annual return was filed on 
January 5th. The capital is £26,000 in £1 shares (1,000 deferred). 
19,5 0 ordinary and 899 deferred shares have been t-ksn up, and 
£20,097 has been paid, leaving £293 in arrears. 


Corbridge Electric Lighting Company, Limited 
(52,491).—Tnis company's registered office has jast been removed to 
110, Pilgrim Street, Newcastle-upon-Tyne. 


Direct Electric Generator (Foreign Rights) Syndi- 
cate, Limited (47,931).—This company’s annual return was filed on 
Dacember 16th, when 95,283 shares were taken up out of a capital of 
#100,000, in EI shares; 95,000 shares have been issued as paid, and 
£283 has been received in cash. i 


———— TER EOS ae | 


CITY NOTES. 


Central London Railway Company. 


Tux seventh half-yearly general meeting of the shareholders of this 
company was held on Wednesday last week at 16, Great George 
Btreet, Westminster, Sir Henry ey presiding. 

The OZ 1IRMAN, ia moving the adoption of the report, said that the 
whole of the works, from end to end of the line, had been progressing 
steadily and efficiently at all points, that no point had been neglected, 
aud that when the moment for completion arrived they would 
find the whole line ready for working order. The station by 
the Mansion House was the pivot upon which the time of com- 
pletion must turn. The area which they had received without 
practically any cost, amounted to 19,000 square feet, and 
they had nearly completed the excavations there, and the whole 
of the vast traffic which daily in front of the Mansion House 
was supported entirely by the timbers they bai put down. The 
next step was to insert the permanent steel work. In thet work 
difficulties were imposed because of the necessity of conducting the 
work in such а manper that the traffic overhead should not be inter- 
rupted. They had to do the work at night, taking possession of a 
portion of the road at 8 at night, and returning to its normal state at 
8 o'clock in the morning. Work of that sort was naturally slow, 
but he was assured that every advantage was taken of every oppor- 
tunity to push forward the work, that there had been no disorder, 
and no special trouble, but simply the over-riding circamstances com- 
apr them to do the work as he had described. They were much 

debted to the Corporation of London for the facilities they had 
afforded the company. They had completed the subway for pipes 
and mains, which were nowall safely housed. The passenger subway 
was completed, except the roof. P downwards to rail. 
way level, four out of the five lift shafts were completed. А portion 
of the work there had to be done under great pressure, due to the 
fact that they were working in the bed of the old Walbrook, the 
earth being still sodden, aud unless with the support of artificial 
means it would be almost impossible to construct the tuanel. One of 
the tunnels at that point was completed aad the other was 
rapidly advancing towards completion, aud without risk or disaster 
to any of the buildings surrounding them. They had passed through 
some old vaults of a former Bank of England, which, when aban- 
doned, were filled with concrete. They could not blast that out at 
such a place, and it bad to be chiselled. They also came acrose the 
foundations of Sir Thomas Gresham's first Royal Exchange, which, во 
far as they affected the company’s works, had aleo to be destroyed. 
They had obtained the most important site in London, and had com- 
pleted connections with the City and South London Railway and 
with the Waterloo and City Railway, and with the City and South 
London extension to Islington, adjoining also with the Great Northern 
and City Railway at Finsbury Circus. The traffic from all these lines 
would be freely exchanged at the Bank station. One could hardly 
imagine a more admirable eite than they had got at the Mansion 
House. Nine out of the twelve stations were completed, the three 
which were not finished being those at Davies Street, Chancery Lane, 
and the Pust Office. At Davies Street they had been delayed by tho 
fact that taey came across the track of the Tyburn River, It had 


ИИ ) SGiAniln]] c» 
808 THE ELECTRICAL REVIEW. [vol 44. No. 1,109, Равайлвт 24, 1899. 


often been asked when they proposed to be ready for work. They 
had consulted their engineer, but he had declined to give а definite 
answer. However, he informed them that everything was going on 
satisfactorily in the point of construction. It was hoped to 
have the line completed within the year. The commercial 
aspect of the undertaking had occupied the grave con- 
sideration of the board. With the object of collecting the fullest 
information with regard to the working of electric railways, their 
secretary (Mr. R. C. Graham) had spent some time in America, aud 
had brought home a good deal of valuable information for their 
guidance. The chairman added that the board had not yet come to 
any definite decision on the question as to whether there would be 
only one class or more on the railway. Withoutcommitting himeelf, 
however, he might say that the tendency of their minds at present 
was in favour of there being two classes of fares. As to the interpre- 
tation of the contract, he was not prepared to state definitely whether 
the contractors would have to bear the total extra expense of meeting 
the various unforeseen difficulties which had arisen during the construc- 


tion of the railway. That point would have to be settled upon the 


completion of the work. 

Lord CorviLLE seconded the motion, and the report was adopted, 
after a short discussion. 

A special meeting was afterwards held for the purpose of approv- 
_ing the following Bill which the company were promoting in Parlia- 
ment :—“ A Bill to extend the time for the completion of the Central 
London Railway and for other purposes.” 

Oa the motion of the chairman, seconded by Lord Rathmore, it was 
agreed to. l 


National Telephone Company. 


ТнЕВЕ was а large attendance of shareholders at the half-yearly 
meeting of the National Telephone Company, Limited, held at the 
Cannon Street Hotel on Friday last, when the chair was taken by 
Mr. J. 8. Forbes. 

The CHAIBMAN, Їп moving the adoption of the report, said that the 
income for the six months covered by the accounts showed that the 
receipts had increased by £66,104, and the working expenses had 
increased by £29,326, while the net balance had increased by £28,438. 
These were considerable increases upon increases, and afforded some 
indication of the progress made by the company from balf-year to 
balf-year. The paragraph referring to the rentals carried forward 
was a very significant one. The rentals carried forward for unexpired 
terms of running contracts amounted to £536,654, teing an increase 
of £63,067. The available balance shown by the net revenue account 
was £172,037, and it was proposed to pay a dividend at 
the rate of 6 per cent. per annum on the first and second 
preference shares, at the rate of 5 per cent. on the third preference 
shares, and at the rate of 6 per cent. on the ordinary shares. This was 
the dividend the ordinary shareholders had now been used to for 
some half-years. They also proposed to transfer £50,000 to reserve, 
and carry forward £8,000 odd to the next account. He thought they 
might consider the result very satisfactory, considering the adverse 
circumstances under which the company carried on its work, and how 
they were handicapped in various ways. With regard to their capital 
accounf, that was & serious matter, considering their limited tenure 
of office. Their’s was a company in which the capital account was 
never closed, and it wasa matter which caused the board much anxiety. 
For the half-year under notice, £367,201 had been expended on capital 


account in the er«ction of 6,930 additional exchanges and private lines. 


But that sum did not show all they had done. They had improved 
their system in many places by replacing the single line by the twin 
line system, and where they bad found municipalities sufficiently 
enlightened to permit of it, had removed the wires from the streets 
and had placed them underground. He need not say they had not met 
that enlightenment in London, but in the great industrial towns of 
the North, where they realised the importance of the telephone. In 
the six months they had paid to the Post Office £54,356 for royalties. 
The Post Office took 10 per cent. of their gross receipts, and that was 
an enormous incubus on the company. They were accused by the 
- man in the gutter of being extortionists and of doing mauy other bad 
things, but the royalties were to be born in mind. They had to 
carry on their business under enormous difficulties. It must cost 
more to carry on a business which was obstructed. If they had no statu- 
tory powers to get a thing carried out, they had to conciliate adverse in- 
. teresta in the best way they could—in other words, they had to pay for 
it, or rather the public bad to pay, because they had to be content with 
& less perfect system than they would otherwise get. A great deal of 
stress was laid upon the fact during the recent sittings of the com- 
mittee, that the company was exempt from the condition as to the 
service of charges whicb, in the case of gas, railway, water, and elec- 
tric light companies, were generally imposed by Parliament, and that 
seemed to be sometbing which hardened the hearts of the committee. 
Мо one could have been present at that inquiry withont noticing the 
effect that was produced by false impressions acting upon the minds 
of gentlemen both capable and honourable, but ill-informed. It was 
quite true, as Mr. Hanbury had said in the House of Commons, that 
the company bad not only & monopoly, but one which was not 
under street control, or under stringent regulations. But it 
must be remembered that they were but the sins of their fathers, 
and it was not they who had the monopoly, but the Postmaster- 
General, and that they were nothing but the agents of the 
Postmaster-General in doing a work which many people thought 
that the Post Office could do better iteelf. Still, that was a policy 
which did not suit the Post Office, and the Postmaster-General and 
the Government were happy enough to get а number of people to 
form & company and doall the preliminary work and run all the 
preliminary rieks attending such а new undertaking such as their's 
then was, and that was why they were not placed under those restric- 


leaves, &c., and if 


tione and regulations which Mr. Hanbury thought they ought to 
have been placed under. Mr. Hanbury had described it as a strang» 
state of affairs, but he seemed to have forgotten that it was the direct 
consequence of tbe action of the Government, who, in several sessions, 
vetoed Bills lodged by the company with the express object of 


obtaining powers to enable them to carry on their business efficiently, 


and under such reasonable conditions as might be imposed. Therefore, 
in view of what had transpired, and as the board considered that the 
interests of the community required that the company should be 
vested with powers sufücient to enable them to conduct this 
important national business in an efficient manner instead of being 
left to the mercy and caprice of every individual who impeded their 
progress, the board had again deposited Billsin Parliament. Mr. 
Hanbury had also stated that the company had become a powerful 
monopoly and dargerous to the State, and referring to the company's 
capital of £6,000,000, stated that he had had an estimate prepared 
by the Post Office which suggested te him that the whole thing could 
be replaced for £2,500,000. Some writers in certain newspapers had 
aleo talked abont replacing the whole thing for £1,000.000, but it 
was perfect rubbish, and such statements created a great deal of pre- 
judice against the company. At that meeting they would propose 
& resolution authorising them to increase their borrowing powers 
by £1,000,000. As he had already stated, the question of the 
constant expenditure had caused them serious consideration 
in view of theshort tenure of their office. At present they had no 
daylight, and had to deal with uncertain quantities. The farther 
£1,000,000, however, they estimated would meet their wants for the 
next four years, and long before tbat time they thought they would 
get daylight as to what was going to be done. 

Lord Hargis seconded the motion for the adoption of the report, 
and, after the chairman had answared a few unimportant questions, 
the resolution was carried. | 

The CHAIBMANX then moved the necessary resolution giving the 
directors power to borrow or raise such farther sum of money as they 
might think fit, provided that the amount borrowed or raised by the 
company, or outstanding, should not exceed three-fourths of the 
issued capital for the time being. 

Lord Harris seconded the resolution. 

Mr. HALL. said he would like to know what would be left for divi- 
sion amongst the shareholders when the license expired in 11 years’ 
time. | 

The CHAIBRMAN said the term unexpired was 12 years. As he had 
already remarked, their embarrassment as a company turned upon 
the uncertainty cf the fature. It had been their policy to lay aside 
large reserves, the accumulation of which, with interest, was calca- 
lated to be sufficient to wipe out,at the end of the term, a large 
amount of the debt of the company to its shareholders. They mnst 
aleo remember that they were constantly increasing their plant, aud 
were replacing it with all the latest inventions of scientists, and it 
could hardly reasonably be supposed that when their license expired 
their plant was to be looked upon as mere wreckage. There was 
little doubt, however, that long before tbat time they would have 
some indication of what was going to happen which would guide 
them. 

The resolutions were carried. 


Formal resolutions approving of the Bill the company has before 


Parliament were then proposed by the COHAIRMAN, who said that they 
were practically answering а challenge by brioging them in. Com- 
piaints had been made that they were an unregulated monopoly, but 


. these Bills asked for a definition of their powers. Of course, it would 


mean haggling before the Committee as to what they would be able 
to get. The third Bill, which practically asked in a private Bill to go 
beyond the Telegraph Act, was а strongish order; but they thought 


that as they were in for it they might as well do the thing well 16 


was very possible that they would not get what they asked, except in 
the way that the Act might be altered, and so what the company asked 
for might be given toanyone. 

The resolution was seconded by Lord HARRIS and agreed to. 

The CBAIRMAN then proceeded to make a long statement on the 
whole history of the company till the present time. He contended 
that an honourable understanding was come to by the Post Office 
officials and the company with regard to the question of areas, and 
in fact, that the relations of the Government and the company should be 
that of loyal co-operation. They were now threatened with the 
withdrawal of many privileges and conceseions in theshape of way- 

that turned out to be the case it would be 1 2 
less than a scandal It was agreed that the company should 1 
efficiently after the local areas and that the Government should 
extend the trunk system, but the Post Office were not carrying out 
the agreement loyally, with the result that the company bad under- 
taken work which should have been oarried out by the Post Office 
rather than that their subscribers should suffer. . People who talked 
about the cost of replacing the system did not know the true facts. 
If there was competition wages would rise all round, and copper was 
rising and would rise more. They did not fear competition from the 
Post Office on equal terms. After all, the outcry against the оош- 
pany was an attempt to depreciate its property, and he challenged 
the Post Office to go to arbitration now. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited. | 


THE report of the directors states that the progress of the business 
has been very satisfactory. The Maiden L*ne and Lsmbeth stations, 
and the plant and machinery, have been maintained in a high state 
of efficiency. A provisional order for parts of the Holborn and St. 
Giles's districts, such as ате South of High Holborn and New Oxford 
Street respectively, has been granted to the corporation. An applica- 
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tion for a provisional order to supply electric energy within the City 
of London (supported by а very influential memorial of ratepayers 
and others) is under the consideration of the Board of Trade, and 
(if granted) application to Parliament will be made in due course to 
confirm the . There has been connected up to the mains of the 
corporation during the past year the equivalent of 26,694 additional 
8-O.P. lamps, making, with those previously connected up, the equiva- 
lent of 134,236 8-C.P. lamps. Eighteen and a half miles have been 
added to the mains laid, including 7 miles in the new districts of 
Holborn and St. Giles, making, with those already laid, 1014 miles. 
The eombined output in units from the stations of the corporation 
has increased by about 20 per cent. for the year 1898 over 1897. The 
rapid extension of the business of the corporation has necessitated а 
modification of the original plans of the station buildings at Lam- 
beth; about 90 feet have already been added to the length of the 
engine room and boiler house, and additional boiler, engine and 
dynamo Liber ` installed. The station will, however, have 
to be still farther enlarged, and for this purpose it has become 
necessary to determine tenants’ leases of parts of the properties at 
Lambeth not at present in the occupation of the corporation. 
The directors have acquired upon lease for 999 years a site upon which 
they are building a sub-station (rapidly approaching completion); 
from this station it is intended to distribute electric energy to the 
Holborn and Bt. Giles's districte, and to supplement the present supply 
in the northern parte of St. Martin's parish and the Strand district. 
It will be seen that the necessary outlay on building extensions, 
mains and plant, to cope with the present and prospective demand 
has been exceedingly heavy; to meet this outlay and provide for 
future requirements in the present areas of supply, the directors pro- 
р increase the ordinary share capital of the Corporation by the 

of 20,000 shares of £5 each at a premium. The net earnings as 
shown in the revenue (No. IV.) account have amounted to £21,377 
. 2s. 6d. ; £4,600 1s. 8d. been paid ín respect of interest on deben- 
tures and temporary loans up to December 31st, 1898; and £4,500 
was distributed as interim dividend at the rate of 6 per cent. for the 
half-year ended June 30th, 1898. A sum of £12,277 0s. 10d. remains, 
which added to the undivided profit of £3,014 18s. 4d. from last 
year’s account, makes £15,291 19s. 2d., which the directors propose to 
deal with as follows :— 


| E в. d. 
To provide for dividend on 4j per cent. preference 
shares роо to December 31st, 1898) 4,499 17 9 
. To pay a dividend at the rate of £10 per cent. for the 
half-year ended December 31st, 1898, on the 
ordinary shares, (making with the interim 
dividend paid in August, 1898, £8 per cent. for 
the whole year)  ... m ivi weg З 7,500 0 0 
And to carry forward ies s 3,1292 1 5 
. £15,291 19 2 


Mr. Stefano Gatti and Mr. R. Chadwick are the directors who retire 
by rotation, and being eligible, offer themselves for re-election. The 
auditors, Messrs. О. R. Johnson & Son, also retire, and offer them- 
selves for re-election. 


The Windsor Electrical Installation Company, 
ME Limited. 


Tum report of the directors to the shareholders states that the 
business of the company ls progressing satisfactorily. The number of 
lamps and motors installed on December 31st, 1897, was equivalent 
to 4,985 of 8-C.P. During the year 2,929 were added, bringing up 
the total to 7,914 on December 31st, 1898, of which total 540 repre- 
sent the motor power. The net profit for the year was: Installation, 
£1,003 6s. 8d. ; lighting, £1,536 6s. 1d. ; total, £2,539 12s. 9d., and to 
this must be added the balance brought forward from the previoue 

уем, making a total sum available for distribution of £2,830 9s. 7d. 
- work of the installation department is cbiefly obtained through 
the influence of the directors and their friends, and as this may fall 
off considerably at any time, it has been considered advisable to deal 
with thé profits of this department separately, and the directors have 
therefore pleasure ín recommending that a dividend at the rate of 
3 per cent. bs declared out of the profit of the lighting department 
and a further 3 cent. in the form of & bonus out of the profit on 
installation work, making 6 per cent. for the year. The directors 
also recommend that the sum of £793 15s. 2d. be set aside out of 
the profits to a depreciation, renewal, and reserve fund, which will 
leave a balance of 10s. 5d., and as no provision has been made 
in the accounts for directors’ fees, the shareholders will be asked to 
vote them a sum for their services out of this balance, leaving the 
remainder to be carried forward. | 


W. T. Benley's Telegraph Works Company, 
Limited, 


Tun report of the directors, to be presented to the shareholders at the 
1 юе held at the Oannon Street Hotel on 
Friday, February 24th, 1899, at 1 p.m., states that of the £50,000 
additional capital authorised by tbe extraordinary general m 

in 1897 the first issue of £25,000 was taken up by the shareholders 
or their nominees in 1897 at 60 per cent. premium, enabling the 
reserve to be increased by £15,000. The second issue of £25,000 
was taken up by the shareholders or their nominees in 1898 at 80 
gent. premium, enabling the reserve to be increased by £20,000. The 


annexed accounts show that during the past year a net profit has been 
made of £33,394 18s. 7d. After payment of debenture interest and 
income-tax, and making ample allowance for depreciation of buildings, 
plant, machinery, &c., there remains £27,823 7s. 9d., making, with 
£14,789 11s. 7d. brought forward from last year, a total of £42,612 
19s. 4d. available for distribution. The directors have transferred 
£7,500 to the reserve (in addition to tha £20,000 above mentioned), 
and they recommend the payment of the following dividends, viz. : 
On the preference sbares 7 per cent., including the interim dividend 
of 34 per cent. paid on September 1st last; on the ordinary shares 
at the rate of 12 per cent. per annum, including the interim dividend 
of 4 per cent., also paid on September 1st last, and & bonus of 2 per 
cent. per annum. "These payment; will, together, amount to £28,084 
5s. 1d., leaving £14,528 14s. 3d. to be carried forward. The dividend 
warrants will be posted on February 28th, 1899. Major-Gen. George 
Hutchinson, C.B., C. S. I., and the Hon. Randolph Stewart retire by 
rotation in accordance with the provisions of the articles of associa- 
tion, and being eligible, offer themselves for re-election. 


The London Electric Supply Corporation, Limited. 


Тнв report of the directors states that in accordance with the reso- 
lution passed at the extraordinary meeting of the corporation 
on June 7th last, the capital of the corporation has been reduced by 
£220,000, by writing down the nominal amount of the ordinary 
shares from £5 to £3 each. This reduction duly received the sanction 
of the court, and it bas enabled the board to write off £181,688 
163. 2d. in the various works set forth in the capital account, and the 
whole of the preliminary expenses and debenture discount accounts. 
The capital account now stands at £736,521 14s. 2d. The issue of 
£200,000. first mortgage debenture stock—which was largely over- 
subscribed—enabled the board to pay off the whole of the debenture 
debt and loans as at June 30th last, and the undertaking paseed again 
into your hands as from July ist last. Sock Exchange quotations 
have been obtained for the ordinary and preference shares, and for 
the debenture stcck. The board is pleased to state that tho satis- 
factory progress of the business of the corporation to March 31st last, 
us described at the meeting held on July 7th last, has continued 
duriug the year. The number of lights added during the year was 
31,221, being an increase of 25 per cent, the total number 
of lights at December 31st being 155,319, and the same ratio 
of increase has continued since the accounts were closed. The 
new 2,000 horse-power plant was finished in October and has 
worked satisfactorily during the winter. New distributing mains 
have been laid from Newington Causeway to Greenwich, and also in 
the whole of our ‘compulsory area in Bermondsey, and partly in 
Rotherhithe. The plant and machinery have worked satisfactorily 
during the year, and hava been entirely maintained out of revenue. 
The prolonged strike in the South Wales coalfield added materially to 
the generating costs during the year. The profit on the workings for 
tho half-year ending December 31st is £13,535 5s. 6d., to which has to 
be added interest on deposits, £291 17a 8d., making a total of 
£13,827 3s. 2d. Out of this the interest on debentures to December 
Slat, viz., £3,344 3s. 7d., has been paid, lea £10,482 193. 7d. now 
о dealt with. The board propose to deal with this amount as 
ollows :— 


By payment of а dividend st the rate of 6 
per cent. per annum on the preference 


shares for the half-year ending Decem- 
ber 31st ... oe Ф? iu sas ..£7,207 10 0 
And to carry forward és . 3,275 9 7 


£10,482 19 7 


The retiring director is the Right Hon. Lord Wantage, V.C., K.O.B., 
who is eligible for re-election. 


The Newcastle Electric Supply Company. 


Tue directors’ report to the eleventh general meeting of the share- 
holders of the above company says :— 

The demand for electricity continues to improve, the unite sold 
having been 803,789, against 660,906 last year. The total profit for 
the year, including the balance brought forward from last year, repre- 
senta а sum of £6,020 18s. 3d. Oat of this the directors recommend 


dividend of 44 pe now payable to the shareholders. The total 
dividend will а 


depre- 
ciation account by a farther sum of £1,0) 0 0 
which, together with the premiums on 
shares issued during the year increases the 
account to £7,700 


(b) To carry forward to next year the balance of 994 0 2 


£1,994 0 2 

The capital expenditure has been increased during the year by 
‘about £15,000, in which sum is included the cost of another large set 
of generating plant and the general extension of the company’s 
system to meet the growing demand for electrical energy. Arrange- 
ments are being made for still further increasing the capacity of the 
supply station, and also for supplying continuous current for power 
and other purposes for which several applications have already been 
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received. Thespecial expenditure abova mentioned has been met by 
the issue of 3,000 new shares, sanctioned at the last meeting of share- 
holders. The retiring directors are Dr. Spence Watson and Mr. James 
Tennant, who areeligible. and offer themselves for re-election. The 
auditor, Mr. Thomas Harrison, also retirer, and is eligible for 
re-election. 


Scarborough Electric Supply Company, Limited. 


Tux annual meeting of this company was held at the Grand Hotel, 
козо, last week, Mr. G. Aldergon-Smitb, the chairman, pre- 
ing. 

The Cnu15MAN, in moving the adoption of the report, and the pay- 
ment of a dividend of 53 percent. per annum, said that the lamps 
had increased from 17,700 in 1896 to 22,000 in 1898, the receipts from 
423,466 in 1895 to £5.448 in 1898, the profits from £937 in 1895 to 
£2,332 in 1898, and the dividend from 44 per cent. in 1696 to 54 per 
cent. in 1898. 

The Hon. Онлвгкв A. Parsons (Newoastle-on-T rne), in seconding 
tbe motion, said that his experience was that the Jarger the quantity 
of electricity produced, the greater the profit, and the lower the price 
tothe consumer. At EZinburgh the price was under 4d. per upit. 
At Newcastle-on-Tyne, with a production of nearly a million unita 
per annum, the net selling price was 4d. per unit, and the next year 
it would be under 4d. 

The report and dividend were adopted, and & vote of thanks was 
accorded the chairman for presiding. 


Cambridge Electric Supply Company. 


Ax ordinary general meeting of the company was held at the com- 
pany's cficce last Friday. 

Mr. D. Monsey, chairman of the board of directors, presided, and, 
in moving tbe adoption of the report, said their prospecta were 
brighter then they had ever been b-fore. The company had been 
asked ќо send in a tender for lighting the town, and they would do 
their utmost to have a part of the lighting of Cambridge. 

Mr Simpson seconded, and expressed the opinion that the dividend 
would ego on increasing. 

Mr. W. Вокр made a strong sppeal for the reduction of the price 
of electricity from 7d. to 6d. per unit, stating that it was only 44d. 
per unit at Bedford. 

The report was adopted. 

On the motion of Dr. LATHAM, в dividend was declared in accord- 
ance with the recommendation of the directors. 

Mr. Simpson was re-appointed a director and Mr. Artbur Ratter 
the auditor. 

It was also resolved, on the motion of Mr. A. Млстнтовн, to in- 
crease the remuneration of the directors to 200 goincas per annum. 


City of London Electric Lighting Company. 


Tun report for the year 1898, to be presented to the general meet- 
ing to bə held in London on 1st prox, states that the expenditure on 
capital account during the year amounted to £90,968. The directors 
propose to mske a further issue of the authorised ordinary rhares 
in the course of this year to provide for extensions of works and 
lant, necessitated by the increasing demand for electric energy. 
a total revenue for the rear was £175,608, from which must be 

d: ducted the following items:—Expenses of generation and distri- 
bution, £48,449; rente, rates, taxes, general and special charges, 
£27,979; transfer to depreciation fund No. 1, £17,000; transfer to 
veserve furd, £3,075; amount written off suspense account, £1,333— 
together £97,841, and leaving £77.767, to which must be added the 
balance brought forward from 1897, £1,055, making a total available 
revenue of £78,822. Of this sum the following amounts have been 
distributed :—Interest on debenture stock for the year 1898, £19,333; 
interim dividend on £400,000 6 per cent. preference rhares, paid in 
July last on account of the distribution for the year, £11,600; interim 
div.dend at the rate of 5 per cent. per annum on £500,000 ordinary 
shares, fully 
1897), paid in July last on account of distribution for the year, £12,929 
—together sbeorbing £43,832, and leaving for further distribution 
£34,959. The direct ors now recommend that the followiog dividends for 
the year 1898 be declared, subject to the deduction of income-tax, to 
members registered in the books on 15th inst.:—On the preference 
sbares, 12s. per share, being a distribution for the year at the full 
vate cf 6 per cent. Of this sum 6 per share was paid on account in 
July last, and it is proposed that the balance of 6s. per share be paid. 
On the ordinary shares, Nos. 40,001 to 92,C00, 12s. per share, being & 
distribution at the ratecf 6 per cent. for the year. Of this sum 5s. 
per share was paid on account in July last, and it is proposed that 
the balance of 7а. per share be psid. On the ordinary shares, Nos. 
90,001 to 100,000 (November, 1897, issue), 8s. 1d. per share, being a 
digtribution at the rate cf 6 per cent. for the year, calculated from 


the due dates of the respective instalments, paid in respect of capital, 


to December 31st, 1898. Of this sum 1s. 9d. per share was paid on 
account in July last, and it is proposed tbat the balance of 6s. 4d. per 
share be paid. This will absorb £31,578, and leave & balance of 
£3,382 to be carried forward. The directors regret the decrease in 
the rate of dividend on the ordinary shares. 16 has been mainly 
caused by the reductions made in the charges to consumers; by the 
decreased consumption of current per lamp owing to the unusual 
brightness cf the weather during 1898; by the increased cost of coal, 
and by the increased amount of capital which bad to be issued in 
adv irca to provide plant and buildings for the steadily growing busi» 


aid, and £100,000 ordinary shares (November issue, 


ness of the compauy, and which capital ranked for dividend in the 
past year. The statutory provision for depreciation and reserve funds, 
in accordance with the City of London Electric Lighting Act, 1893, 
has been made, of which £20,075 has been set aside out of revenue. 
The City Corporation availed itself of its rights under the contracts 
to inapect the accounts of the company up to December 31st, 1897, in 
order to satisfy themselves that the regulations with respect to the 
statutory depreciation aud reserve funds had been complied with. 
In consequence of the decreased receipts, owing to the reduced 
charges, &c., the generation and distribution expenses for the year, 
including repairs and renewals, were 36 1 per cent. of the gross earn- 
inga, as compared with 31:3 per cant. in 1897, 34 per cent. in 1896, 
36 87 for 1895, 46 for 1694, and 54:2 for 1893. The applications for 
provisicnal orders made to the Roard of Trade by the Oharing Cross 
and Strand Electricity Supply Corporation, tha Smithfield Markets 
Electric Supply Company, and the M-tropolitan Electric Sapply 
Company respectively are being actively opposed by the directors. 
The applications and objections of the company thereto are now under 
consideration by the Board of Trade. 


Telegraph Constraction and Maintenance Company, 
Limited.—The report shows a net profit of £71,594 after charging 
the interest on the debentures. To thia sum must be added £33,841 
brought forward, making a total of £105,435. From this amount is 
deducted the interim dividend of 5 pero nt. paid in July, amounting 
to £22,410, leaving £83,025 to be dealt with. Of this sum the 
directors propose to distribute a dividend of £1 4s. per share, absorb- 
ing £44,820, being at the rate of 10 per cent., and making, with the 
amount already paid, a total dividend for the year of £1 16s. per 
share, or 15 per cent., tax free, leaving £38,205 to be carried forward. 


House-to-House Electricity Sapply Company.— 
It is stated that for 1898 the ordinary shares are to receive 6 per 
cent., while а sum of £4,000 is placed to depreciation account, and 
£159 carried forward. 


Hove Electric Lighting Company, Limited.—The 
report for the year 1898 states that the units sold during the past 
year were 350,354, as compared with 268,243 for the previous 12 
montba, while the gross revenue amounted to £9,480, as against £7,269 
in 1897. The gross expenditure shows an increase of £723 over the 
expenditure of the previous year. The net result is a profit for the 
year of £5,089, an inorease «f £1,487. The directors propose to write 
£247 off the preliminary expenses account, to place 1 000 to reserve, 
to declare a dividend at the rate of 8 per cent., per annum for the halt 
year, making, with tbe interim dividend, 63 per cent. for the year, 
апа to carry £400 forward. 


Sto: К Exchange Notices.—Applications have been made 
to tbe Btock Exchange Committee to allow the fcllowing securities 
to be quoted in the Official List:—Crompton & Oo., Limited— 
farther issue cf £17,150 5 per cent. first mortgage registered deben- 
tures; Eastern Telegraph Company, Limited—£500,000 34 per cent. 
preference stock in lieu of the provisional certificates now quoted. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending February 18th, 1899, were £178 бв. Rd.; aggregate to date 
£1,060 08. 10d. 


The Bradford City Tramways.—The receipts for week ending February 19th 
1899, were £255 10a. 4d. ; total receipts to date, £7,285 19s. 6d.; miles of track 
open, 4°72; oar miles run, 5,863; number of cars, 16. 


The Brietol Tramways and Carriage Company, Limited.—The receipts for the 
week ending February 17th, 18909, were 29,594 18s lld.; corresponding 
period, 1808, 42,899 2м. 8d.; increase, £195 16s. 3d. 


The City and South London Railway Company.—The receipts for the week end- 
ing February 19th, 1899, were £1,0:7; week ending February 20th, 1096, 
£1,051; increase, £36; total receipts for half-year, 1599, £8,894; corre: 
sponding period, 1896, £8,565; increase, £829. Miles open, 8j. 


The Dover Corporation Electric Tramwayr.—The receipts for the week 
ending February 18th, 1809, were £147 18s. 8d.; week ending February 
19th. 1898, £104 18s. 91.; increase, £42 19s. 11d. Total receipts to date, 1899, 
£1.000 14«. 4d.; corresponding period, 1898, £747 178. l!d.; increase, £252 
lfs. Ба. Miles of track open week ending February 18th, 1%9, 3; week 
ending February l9th, 1598, 8. Car miles run week ending February 
18th, 1899, 4,201; week ending February 19th, 1893, 2,727. Number of 
ird 1 ending February 18th, 1899, 11; week ending February 19th, 

898, 7. 


The Dublia United Tramways Company.—The or for the week onding 
Friday, February 17th, 1899, were as follows:—D. U. T. Co., horse oars, 
41.742 68. 9d.; ditto, electric cars, £908 8s. 8d.; D. S. D. Co., electric oars, 
£636 118. Id.; total, £3,282 бв. 1d.; corresponding week last year—D. U. T. 
Co. horse oars, £2615 2s. 10d.; ditto, electric cars, £118 48. 65d.; 
D. 8. D. Co., electric cars, £896 11s. Id.; total, £8,124 188. 4d.: increase, 
£157 68. 9d ; aggregate to date, £21,793 6s. Fd. ; dittolast year, £21,692 28. 7d. ; 
increase to date, £281 43, 1d. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, аз against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
February 15th, 1899, were £339; total receipts to date, 1899, from June 29th, 
1898, £8,801. Miles of track open, 34. Car miles run, 5,259. Number of 
cars, 10. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
February 18tb, 1899, amounted to £1,297; corresponding week last year 
£1,320 ; decrease, £23. 


The South Staffordshire Tramways Company.—The receipts for week ending 
February 17th, 1899, were £640 198. 9d.: aggregate receipts for six weeks, 
£41,090 3s. 0d.; week ending Februery 18th, 1898, £607 18. öd.; aggregate 
receipts for six woeks, £4,145 Os. 2d. 


— — — — 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


kc 3 


Business done 


Present Dividends for Closing e during 
Issue. ань Share. the last three years. зана 15th. eb. 23nd. Feb, Find, 
1596. | 1897. | 1898. Highest.| Lowest. 
124, 400 African Direct Telegraph, 4 % Debs. e 108.1 “acs .. 100—104  |100 —104 100 
25,000 | Amazon Telegraph, shares ёва aes 10 3 — 2: 3 — k 
125,000 Do. do. 5% Debs. Red. . s m "ERUNT “sé . 87 — 87 — i» 
905,5601; Anglo-American Telegraph  ... 500 ... Stock E2 1380 8 £3 98 67 — 2 xd| 67 — га 674 | ... 
8,047, 2201 Do. do. 6% Pref. Stock #5 6з 6 6 95 119 — 120х1119 —120 1193 | 119 
8,047,2201 Do. do. Deferred.. ... Stock} ... | ... |188. %| 151— 15jxd| 144— 15 158 | 144 
130,000 | Brazilian Submarine Telegra & 10 7 7 |... |16 — 164 | 16 — 163 16| 16 
75,0001 Do. do. 8 K Debs. 2nd series, 1 1906 100 | 4. "A 110 —114 110 —114 925 ss 
44,000 | Chili Telephone, Nos. 1 to 44000 " 5 4 7 4 @ 22— 3} ies 
10,000,000$| Commercial Cable ins v .. 8100 8 8 180 —190 180 —190 188 
1,832,523] Doo. do. Sterling 500 year 4 Y Deb. Stock Red. |Stock| ... | ... 105 —107 [105—107 | 106} | 106 
224,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 2 vis №; ае iss 
16,000 | Cuba Telegraph ... wi adis s) 30 1-8 7 5 1 — 10i 10} 918 
6,000 Do. 10 95 Pref. 10 |10 10 174— 184 | 174— 184 183 | 18 
12,931 | Direct Spanish Telegraph .. ves .. 5 4 4 4 — 5 4 — 5 а is 
6,000 Do. e 10 Cum. Pref. vii 5 10 10 10 — 11 10 — 11 «бз T 
80,0001 Do. T Debs., Nos. 1 to 6, 000 ... | 50 Ad 4 104 —107 |104 —10795 | ... — 
60,7101 Direct United be Cable" а» ivi | 20) 28 yis 121— 122 | 12 — 124 124 | 12 
120,000 | Direct West India Cable, 44 95 Reg. "Deb. кез 100 xe 102 —105 |102 —105 Y i 
4,000,000 | Eastern Telegraph, Ord. Stock vei T" Stock| ... we 179 —184 |179 —184 183 | 180 
1,295,000 Do. 34%, Pref. Stock м T RENE Жү 104 —107  |104 —107 | 1064 | 106 
500,000 Do. hd Certs., all paid . "ER ves гә 103 —106 104 —107 T M 
89,900 Do. : Debs., repayable August, “1899... | 100 | 5 5 99 —102 99 —102 - TA 
1,432, 2681 Do. Mort. Deb. Stock Red. Stock 4 + 126 —130 |126 —130 128 | 127 
250,000 тинт Ет Y ов, Аангайыйы 7 China Telegraph 10 7 7 171— 181 172— 18} 18| 1715 
. us. Gov. Sub.) Deb., 1900, red. ann. 
16,2001 drgs., reg. 1—1,049, 3,976— 4,826 100 5 5 95 99 —103 99 —103 
64,4001 Do. do. Bearer, 1 ‚050—3, ы, 4,827—6,400 | 100 |5 @ 5 Ф 100 —103 |100 —103 
820,000 s н» Stock ... Stock 4 4 125 —129 125 —129 
astern and South African Telegra] h, 5 ^ Mort. Deb., ze E" 
85,1001 1900 red. ann. drgs., sob 1 to 2,843 100 5 Ф | ... 99 —103 99 —103 
46,500 Do. Po do. to bearer, 2,844 to 5,500 | 100 |5 - . . 1100 —103 |100 —103 T ids 
300,0001 Do. % Mort. Debs., Noe. 1 to 8, 000, red. 1909 100 | 4 ‘we . . |102 —105 102 —105 103 | 1021 
200,0001 Do. 5% ма ушы Mt. Debs. in Zub. * 1—8,000 | 25 4 vis . . 104 —107 |104 —107% | ... T 
180,227 | Globe rape. eis . 10 | 44 44 .. |124$— 134 | 129— 133 134 | 12] 
150,000 Great Northern Т T des ER E 10 10 & %%% з з |24— | 2% o 
, el h, of Co 10 |10 T РА 
150, 000 3 do. 5 Debs. ... | 100,5 5 . . 101 —104 101 —104 кР $ 
97,800 Halifax & Bermuda Cable, 4% lst. Mt.Dbs., w'n. 1-1,200,га. 100 | ... ~ .. | 99 —102 99 —102 n" TT 
17,000 | Indo-E egraph - 25 10 10 .. | 58 — 61 68 — 61 58 > 
100,000}| London Platino-Brazilian Telegraph, 6 %D Debs. .. 100 | 6 6 .. |109 —112 109 —112 i НЯ 
484,597 | National Telephone, 1 to 484,597 me 5 54 6 6 53— 64 6 651 51$ 
15,000 Do. 6% Cum. Ist Frei. 10 | 6 6 6 14 — 16 | 14— 16 ba d. i 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 14 — 16 14 — 16 15) | 15g 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 58— 51 51 5) 
1,829,4711 Do. 8 Deb. Stock Red. Stock 34% | 34% | 34% |100 —102 |100 —102 | 1014 | 101 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 - f— 13 i 4 ... e 
100,0001| Pacific and European Tel., 4 Ф Guar. + Debs, 1 to 1,000... | 100 | 4 4 . . 106 —108 105 —108 ? We 
11,889 | Reuters ... v аа 8 5 5 - 64— 7 — 71 Рр isi 
8,381 | Submarine Cables Trust ies “an Cert.) ... " . . |188 —143 138 —143 1414 | 1394 
58,000 | United River Plate Telephone я AE ЪЪ» ӨЕ ii 44 — 54 pia н 
151,7831 Do. do. 5% Debs. .. — .- Stock .. | .. | .. 104—107  |104 —107 iii 
200,000 West African Telegraph, 5 Y De 100 5 1 5 P. |100 —103 100 —103 "T 
80,008 | West Coast of America, Nos. 1—80, 000 and 53,001—53,008 24 |... ies iii i— 1 i— 1 aii 
150,000 Do. do. 4% Debs., 1—1 ‚500 gua. by Braz. Sub. Tel. | 100 | ... js 108 —106 |103 —106 Й 
64,269 | Western апа Brazilian Telegraph iés sie 48 84 121— 13 121— 12? - 
88,129 b do. do. 5% Pref. Ord. .. 73 5 5 81— 8 — E 
88,129 Ро. do. do. Def. Ord. 74| ni à 4 — 4 — а 
889,521 Do. do. do. á * Deb. Stock Red. ... Stock $e 106 —109 |106 —109 | ... 
88,821 | West India and Panama Telegraph .. "mm b à 18— 1 lj— 2 li 1H 
84,568 Ро. до. Fux 6 Cum. lst Pref. . 106 6 104— 108 | 10j— 104 108 | 1045 
4,069 Do. do. Cum. 2nd Pref. . 10 | 6 6 84— 91 84— 94 98 | .. 
.. 80,0001 Do. do. do. 5% $6" Nos. 1 to 1, 800 | 100 | 5 5 104 —107 104 —107 T 
158, 100 Western Union of U.S. Telegraph, 6 % Ster. Bonds .. | 100 6 & | 6 98 —108 | 98 —103 | 
ELECTRICITY SUPPLY COMPANIES. 
80,000 ла Cross and Strand Electricity Supply 5 6 7 „ 8 N 11 — 12 114— 124 123 11$ 
20,000 do. do. o T1 6 — Ме up 
84,000 "Chelsea. Electricity Supply, Ord., 5 5 6 ies 9 — 10 81— 9 | ie. 
60,000 Do. do. [4 Deb. ‘Stock Red.. Stock, 44 .. 114—116 114 —116 T баз 
50,000 City of London Blectrio Lighting, Ord. 40,001—90,000 ... 10 7 10 6 95 | 19 — 20 183— 19) 20 18} 
10,000 Do. Ord. Nos. 90,001 to 100,000  ... ose i^ 10 (es & . | 18 — 20 184— 1992 wea 
40,000 Do. 6% Cum. Pref., 1 to 40,000 ... 10 | 6 $ 6 ү 6 % | 154— 163 15 — 16 | 15| 154 
400, 000 Do. Deb. Stock, ' Scrip. (iss. at £115) ‘all paid "E 5 .. 1194 —129 124 —129 ios n 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil nil .. | 12 — 18 1241— 133 122 
10, 000 Do. do. do. Nos. nar pe to 40,000 10 Я UM .. | 12 — 18 124— 133 pis 
20,000 Ро. do. do. 6 J Pref., 40,001—60,000 10 6 % |6 ^ |14—15 |14--15 | 16| и 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. e. 5 ss 51— 51 54— 535 58 
15,661 House- to-House Electric Light Supply, Ord., 101 to 15, 761 5 4 Р 9 — 10 9 — 10 98 | 
12,000 Do. 7% Cum. Pref. . 61T 4,17 TT 94— 104 94— 104 | TT РА 
110,000 | London Electrio PA ыы Limited, Ord. (ж B us TA d 84— 4 81— 4 4 31 
48,050 Do. do. 6 % Pref. BT ua 4. |6% | 6— 7 64— 7 | eH 62 
100,000 Do. * do. 4% Ist Mt. Db. Stock Rd. |Stock| ... i *. |104 —106 104 —106 1058 | 105 
62,500 | Metropolitan Electric Supply, 101 to 62,500 .| 10 5 % 6 Ф | ... 17— 188 |17 —18 173 173 
22,500 Do. Nos. 62,501 to 85, 000, £7 paid „ ses de ar 14 — 15 134— 1 Б dis 
220,0007 Do. 44 95 First Mortgage Debenture Stock | ... H . . 118—121 |118 —121 | 
6,452 | Notting Hill Electric Lighting " si 10 4 6 6% | 174— 1 174— 183 1 у; 
81,980 St. James’s and Pall Mall Electric Light, Ord. 5 10495 144 p 16 — 17 164— 174 | 174 | 158 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 | 9—10xd 9—10 |... |... 
65,000 | South London Electricity Supply, Ord., £3 "AY diio: 3 NOT ip" duis 31— 33 31— 33 | 3934 34 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 5/9% 1295, 1295, 15 — 16 | 154— 164 169 158 
dic erue to Founder's — t Quotations on Liverpool Btock Exchange. 
| Unless otherwise stated all shares are fully paid. | Dividends рад in deferred share Mr being used as capitel: 


"E — 


marked § are for a year consisting of the letter part of one year and the first part 


“ee 


t 


t Quotations on Liverpool Stock Exchange. 
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SHARE LIST OF ELECTRICAL COMPANIES— Continued. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES, 
Stock | Business done 
Present | NAME. or Dividends for CORE poder AN during week 
Issue rcd the last three years. 88 l5th. 9 eb. 22nd. e 389; 
1896. | 1897. 1898. Highest.| Lowest. 
60,000 , Aluminium '* A" shares, Nos. 1—60,000  ... 1 "E ЖАР 8— 8} 3 — 3} 38 33 
90, 000 Do. 44 96 lst Mort. Deb. Stock Red. ... Stock М | 94 —100 94 —100 z bas 
80,000 | British Electric ici 75 I zpi ..| 10 З 17 — 18 164— 174 $e 
Do. do. 6 Cum. Pref. 30,001—40,000 
10,000 i (issued at £2 10s. prem. all pd.) 10 18]— 19dxd 181— 184 pi 
100,000 Do. do. 5 95 Perpetual Debenture Stock ... |Stock, ... T 121 —123 121 —123 1224 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 .. З | nil nil Я li— 24 li— 21 125 
90,000 Do. do. Non- eum. 6 % Pref., 1 to 90, 000 2| nil 4% i 23— 28 23— 2 js 
125,0001 Do. do. 44 % Porp. Deb. Stock . [Stock]... | . пи —115 111 115 г 
50,000 Do. do. 44 % 2nd Deb. Stock Red. . Stock) ... j „ |101 —104 1101 —104 ves 13; 
20,000 , Callender’s Cable Construction shares, Nos. 1—20,000 ... 5| us . . |1245— 133 | 124— 13 18 123 
90,000 Do. do 44 95 Ist Mort. Deb. Stock Red. Stock te З 118 —116 |118 —116 s iva 
35,250 Central London Railway, Ord. Shares А 55 e. | 10] ss ; 92— 10} 9t— 10} 103 9i 
178,303 Do. do. do. £8 paid eel 10 F xs a 71— 8} 72— 8} 71771 
61,033 Do. do. Pref. half-shares £3 paid 77 A ; 31— 4 1 — 4 £5 985 
71,447 Do. do. Def. do. #5 paid ^ 4 — 44 41 4 
630,0001 | m and South London Railway Stock 144 96 18% 24% 72 — 74 xdi 7 h — 73 74 72 
22,500 | do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10 ... 47— 5}. 5 — 53 53 |... 
32,008 стрип & Co., jc to 32,098 ... 1 a 3 21— 8} 8]— 31 бя iss 
5% let Mort. Reg. Debs., 1 to 743 0 
82,850 { ° £100, and 901 to 1 ,070 of £50 Red. TET T TD 98 —101 95 — 101 eee * 
99,261 s на Utd. El. Lgt., “A” shares, £3 pd. I to 99,261 5 537 6 ixi 21— 233 21— 21i 23 28 
17,139 do. do. '* A" Shares, 01—017,139 5 649 6 2 m 4— 6 4— 6 45 |... 
194,023 do. do. 4 95 Deb. Stock Red. 100 |... is . |97 — 99 97 — 99 98% | 98 
112,100 | Electio Construction, 1to112,100 ... 2| 5 6 6 23— 24 2ł}— 24 2%] 23 
25,000 | Do. do. 7 % Cum. Pref., 1 to 25,000 2 7 7 T T. 8 — 84 3 — 3} 37 3d 
140,300 Do. do. 4% Perp. lst Mort. Deb. Stock Stock sie .. 103 —106 |108 —106 1054 " 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... Bj ue js "T i— 2 f— 8 Mns i 
07,275 , Elmore's Wire Manufacturing, 1 to 69,8385, issued at 1 pm. 2 х dii ee #— 6 + ài ve А 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 7 7 .. | 10 — 12 10 — 12 Р s 
12,500 | Henley's (W. T.) Telegraph Works, Ord. ... iss „| 10/10 12 14 95| 25 — 26 251— 263 26} | 258 
‚000 Ро. о. do. 7% Pref. .. 10| 7 7 7 95|184— 193 | 184— 194 188 |... 
50,000 Do. do. do. 44 Mort. Deb. Btock... |Stock 44 4% . . 111 —116 |118 —116 Mes ка 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works *. 10 | 10 10 10 %| 28 — 24 28 — 24 232 | 234 
800,000 Do. о. до. 4 Ф lst Mort. Debs. | 100 | ... ii . . |102 —106 1102 —106 d ке 
87,500 Liverpool Overhead Railway, Ord. ... os ^ 10, 2 | 81 8195 104— 10? 10 — 1045 |... oes 
10,000 f Do. do. Pref., £10 paid  .. . 10| 6 & 5 5 % l4#— 151 | 148— 15 A шо 
87,850 | Telegraph Construction and Maintenance xus . 12 15 © 16 15 %| 38 — 42 88 — 42 411 | 40} 
13,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20, 000 Р Bid es d s 81— 94 | 1— 91 91 | ... 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 1020000 | 5. .. 51— 61 | 5; —- 64 н 
540,000} Waterloo and City Railway, Ord. Stock  ... aie ... | LOO] ... з 3 95,109 —112 xd109 —112 110 | 
| 


Unless otherwise stated all shares are fully paid. 


Dividends marked § are ior а year consisting of the latter part of one 1 and the first part of the next. 
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LATEST PROCURABLE QUOTATIONS OF SECURITIES 


Birmingham Electric Supply, Ordinary £5 (full 7 paid) 104. 

British Aluminium, Ordinary, 10—11; 7 % Pref., 104—114. 

House-to-House, 4495 Debentures of £100, 105—108. 

Kensington and Knightsbridge Electric Lighting, Ordinary Jap 
£5 (fully paid) 13—14; lst Preference Cumulative 6%, £5 
(fally paid), 74—8. Debentures, 107—110. Dividend, 1898, 
on Ordinary Shares 10%. 

* From Birmingham Share List. 
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MARKET QUOTATIONS, Wednesday, February 22nd. 


NOT OFFICIALLY QUOTED. 


National Electric Free Wiring, 10s. paid, 8/ to 9/-. 
Smithfield Market Electric, 4—44. 
T. Parker, £10 (fully paid), 15}. 


Bank rate of discount 3 per cent. (February 2nd, 1899). 


— — — — 


CHEMICALS, &c. This week. | Last week, Decrease 


METALS, &о. (continued). 


ecrease. 
a A Н 5 .. рег сті. a 6/- T f Ebonite Rod e 5 per lb 8/- h/ oe 
a ee per owt. s 22/- ee f » oe ee oe per lb. 5/- 5/- oe 
a „ Gallo. .. рег owt. 82/- 82/- ee 9 Copper Bars ж» " .. per ton £79 £79 os 
a „ Sulphurio T © . per cwt. 6/ 5/6 és 9 нь Wire (basis price) .. per lb. 21 91d. э 
а Ammoniao, Bal .. es рег суф. 87/- 87/- s 9 n» os oa per ton £ £79 . 
8 Ammonia, Muriate (grey) . рег ton £19 £19 oe 9 oe ee рег ton £79 £79 T 
(white) .. perton £26 as n German Silver Wire per lb 1/6 1/6 T 
м Bleachin powder " . per ton £5 15 £6 16 ee А Gutta-percha, fine a» ee per lb 6 / 6 / T" 
a Bisulphide of Carbon .. es рег ton £1 £15 vs k India-rübber, ' Para fine per lb 4/2 4/2 vs 
a Borax as А .. per ton £16 10 216 10 А 1 Iron, Charooal Sheets .. per ton £18 £18 is 
a Benzole 0 902 94 vs es per gal. 1[- 77— а 4 „ Pig (Cleveland warrants) per ton 41/9 44/6 9d. dec 
a " 90 9/9 ‘ .. рег gal. 5/6 5/6 ; $ , Forgings, „ per ton | From £11 | From £11 © 
а Соррет саре. А .. рег ton £26 £25 10 10 . inc. 4 , Scrap, heavy per ton | 50 - to 55,- | 50 to 55 / bx 
a Lead, Nitrate .. per ton £23 10 £28 10 - inc $ , Wire galvanised No. в. per ton £0 5 £8 15 10 - inc. 
а » White Sugar . perton £30 10 £80 10 К g Lead, English Ingot .. per ton 15 £15 es 
» Peroxide .. n .. рег ton £27 10 £21 10 9 Sheet rton | 415 10 £15 15 5,- dec. 
á Methylated Spirit per gal. 2/9 2/9 Mica (uncut slabs 8" long) per Ib. 6/ 6/6 ate 
а Naphtha, Solvent (90 E м т Manganin Wire No. 28.. per lb, 8/- 8/- к 
160 C.) per gal. 5/6 5/6 g Mercury . bottle £8 5 £85 ; 
a Potash, Bichromate, in ‘casks... per lb. 81d. 82d. p Phosphor Bronzc, plain castings per lb. ;* to 1/4 к , 
a » Caustic (75/80 %) es рег ton 24 £i p » rolled bars X rods perlb. | 1/- (01,4 vs х 
а y Bisulphate oe . per ton £35 £35 p ` r'l'd strip & sheet per lb. From 1/2 $i . 
a Shellac " ‘ . рег cwt, 67/- 67/- o Platinum . y per oz. £8 6 6 £866 А 
a Sulphate of Magnesia . oe .. рег ton £410 £410 p Silicium Bronze Wire .. per lb. | 10d. to 1/1 ёз ee 
a Sulphur, Sublimed Flowers .. per ton £6 16 £6 15 í Steel, Magnet, aco’d’g to deso’ Р п ч ton | From £15 to £40 T 
a " гор . рег ton £6 15 £5 15 1 Steel, Magnet, in c - ; £58 £58 өө 
а й .. рег ton 45 5 £55 g Tin, bloc бе per ton £116 2115 К 
а Вода, Caustic (while 70 0/5) . рег ton £1 10 £7 10 9 » foil oe .. per lb. 1/6 1/8 
а „ Crysta per ton £8 £8 ^ „ wire Nos. 1 to 18 .. . рег lb. 16 1/6 
a „ рош ай. casks .. per lb. 8d. 8d. p White Anti - friction Metals— 
METALS. &c " White Ant " brand £40 to £65 e sa 
. : ј Yarns, Cotton, Single 101b. bundles > "b. 64d. 64d. T 
b Aluminium Wire, in ton lots.. per ton £924 £224 j „ Flax, 6 or 8 lea... per lb. 4d. 4d. oe 
Sheet, in ton lots. per ton £191 £191 „ Hemp, 8 ply 10 Ibs. ee per lb. Båd. ae 
p Babbitt's metal ingots .. . per ton | £65to £130 = j " Russian, 10 lbs. per lb. А ta. * 
с Brass (rolled metal 2" to 12") basis per lb. Bid. Rid j n Jute, 180 lbs. rove per ton £12 £12 ee 
€ „ Tube (brazed) .. per lb. 10d. 10d. j Manila, 24 thread .. per ton £81 10 £30 80 / inc 
€ „ Wire, basis per lb. 844. ња. |_ К Zinc, Sheet (Vielle Montagne bnd.) p.t. £381 £31 - 
Quotations supplied by Quotations supplied by Quotations supplied by 
a Messrs. G. Boor & Co. f'The India-Rubber, Gutta-Percha, and k Messrs. Morris Ashby, Limited. 
b The British Aluminium Company, Ltd, Telegraph Works Company, Ltd. l Messrs. Sanders, W e & Со, 


п Messrs. James & Shakspeare. 


c Messrs. Thos. Bolton & Sons, 
h Messrs. Jackson & Till, 


d 


6 í Messrs. Bolling & Lowe. 


j Messrs. Henry C, Yeo & Co, 


m Messrs. W. T. Glover & Co., Ltd. 
^ Messrs, P. Ormiston & Sons. 

o Messrs, Johnson, Matthey 4 Co., Ltd. 
p The Phosphor Bronze Campany, Ltd, 
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THE ACTION OF MAGNETISED ELEC- 
TRODES UPON ELECTRICAL DISCHARGE 
PHENOMENA IN RAREFIED GASES. PRE- 

. LIMINARY NOTE. E 


- 
E 


By C. E. 8. PHILLIPS.* 


THE experiments herein described were undertaken in order to ascer- 
tein what would be the action of strongly magnetised electrodes upon 
electrical discharge phenomena in rarefied gases, and especially u 
the charged residual gas, when all external stimulation had Я 


For this purpose an apparatus was constructed, as shown in fig. 1, 


М, — M2 
: L 
B 
RP... A 
| { DE 
| Eg. E Е. A" 
Ci C2 
G; G2 


Fig. 1. 


consisting of a soda-glass bulb, в, open at both ends for the purpose 
of inserting the pointed soft iron electrodes, x; and a, and with the 
leading tube, L, attached for connection to s sprengel air pump. . 

No precaution was taken to keep mercury vapour ont of the bulb, 
B, during the experiments. Each electrode had a ecrew thread of 
suitable pitch cut upon it, in order that the brass cups, c; and ca, 
when screwed into position and sealed with cement to the glass, might 
serve to keep the electrodes central, to reduce the possibility of their 
rushing tcgether under the influence of strong magnetic forces, and 
to seal air-tight the two ends of the bulb. 

The poles of a large electro-magnet, M; Ma, were insulat: d from the 

es by means of two thin үш sheets, di Ga. A discharge from 

the secondary of an induction coil or other suitable source, could then 
be passed through the bulb, the exhaustion varied and the electrodes 
magnetised at pleasure. 


RESULTS. 


A pressure was obtained witLin the bulb, such that cathode rays 
began to be freely emitted by the negative electrode, and from the 
screw thread cut upon it there came а helix of raye which gave rise to 
the appearance of golden-green rings of fluorescence upon the inner 
surface of the glass vessel, в. When the electrodes were magnetised 
these green rings twisted somewhat and moved forward, the direction 
of rotation depending upon the polarity of the magnet emitting the 
rays. 

It has already been noticed f that an external magnet placed 
behind the negative electrode will cause rotation of the green 
fluorescence upon the walls of an exhausted tube, and that the direc- 
tion of motion ie opposite to what it would be in the case of a wire 
placed at right angles to the axis of the magnet, and in which a cur- 
rent flowed away from the pole. In the above experiment, the rota- 
tion was only partial but agreed in direction with the results of other 


0 

The bending forward of the rays is evidently dependent upcn their 
partial rotation, because, on reversing the polarity of the magnet 
emitting them, the direction of their rotation was also reversed, and 
the bending forward still occurred. That positively charged body, 
moving in a definite direction sets up whirls in planes trans- 
verse to its path, is generally accepted, the whole effect indeed being 

as а current flowing in the same direction ; and it seems only 
logical to conclude that were the bcdy negatively charged, its motion 
would give rise to effects similar to those accompanying a flow of 
current in the opposite direction. From this we should expect 
cathode rays to behave towards a magnet, just as would a wire carry- 
ing & current in tbe opposite direction to that in which the charged 
particles, constituting the raye, are supposed to be moving—a view 
which is borne out by experiment. 

The pressure was then still further lowered, until a 3-inch spark 
from s 10-inch Apps induction coil was only just able to start the 
glow. Under these ccnditions, irregular green patches flickered upon 
the inner surface of the glass; bat when the electrodes were oppo- 
sitely magnetised these green flecks immediately vanished, and, the 
resistance of the residual gas within the bulb becoming smaller, a 
hazy blae cloud formed between the points. 

Owing to the ever varying charges upon the inner surface of the 
bulb and upon the electrodes themselves, it could not be ascertained 
whether this blae cloud tended to assume a definite geometrical form 
ornot. It.was found, however, that, after a strong stimulation of 
the bulb bad taken place and then been stopped, the electrodes mean- 
while remaining unmagnetised, on exciting the magnet, a luminous 
ring suddenly appeared within the bulb, between the pointed ends of 


* Communicated to the Royal Society by Bir William Crookes. 
Received November 30th. Read December 16th, 1898. 
T Ph. Trans., 1879, Part II., p. 657. 


the electrodes, and in « plane at right angles to the direction of the 
magnetic lines of force. 

The ring shone brightly for a moment, when the magnet circuit was 
“made,” and it was more sharply defined at bigh exhaustions; 
becoming, in fac“, hazy and indefinite, if the pressure within the 
bulb was slightly increased. 

On the other hand, the rarefaction must not be carried too far, for 
it is necessary, in order to obtain this luminous effect, that the 
residual gas within the bulb should be very generally stimulated by 


ке] passage of the discharge. The following combinations were then 
: tried :— 


After stimulation, both the leading wires attached to the electrodes 
were removed from the secondary cf the induction coil, and (a) insu- 
lated, (5) joined together and insulated, (c) joined together and con- 
nected to earth, (d) one insulated and the other connected to eartb. 
In all these cases the ring formed equally well when the pointed ends 
of the electrodes were oppositely magnetised. On the other hand, 
as long as the points were made either both N or both B, no ring 
could be obtained. 

In another experiment, after the exhaustion had been carried some- 
what further and the bulb strongly stimulated, a second ring flashed 
out momentarily when the magnet circuit was completed; it formed 
concentrically with the smaller and more permanent ring, and appeared 
to be situated upon the inner surface of the glass bulb. __ 

Observations as to the actual mode of formation of what I venture 
to call the primary ring, í e., the smaller one of the two, could at this 
stage of exhaustion be conveniently made. It appeared to emanate 
origioally as а bright stream from between the electrodes, and then 
to curl rapidly round the magnetic axis, that portion most distant 
from the electrodes gaining upon the rest, ultimately disengaging the 
tail of the stream from between the points, and thus forming an equa- 
torial circle of light within the bulb. The ring then spread out and 
became somewhat wider and less well defined, and as it gradually died 
away the glow seemed to be rotating more and more slowly until at 
last it flickered and vanished. 

It appears, in fact, that this luminous ring spins between the elec- 
trodes from the moment it forms under the action of the magnet, the 
high initial velocity with which, in that case, it must be set in motion 
tending to keep it rotating, even after the magnetic lines have 
eschied & maximum. The gradual expansion of the ring, which 
begins to take place immediately it has formed, may, according to 
this view, be due partly to centrifugal force, and also partly to the 
attraction exerted by an electrostatic charge residing upon the inner 
surface of the glass walls of the bulb. It is significant, too, that 
when the ring had all but disappeared, the sudden turning off of the 
magnet slightly revived the luminosity. At the instant the ring formed, 
the glass walls of the bulb became cbarged so strongly that a spark 
could, in scme cases, be seen to pass between the outer surface of the 
glass and the brass cups, ©), Ca, attached respectively to either elec- 
trode. It should be noticed that the ring is generally very sensitive 
to variations in the charge upon the glass walls, and that touching the 
bulb at Ма кыгы pees with the fingers produces vigorous movements 
of the glow within. | 

Ia а bulb, the diameter of which was about 3 inches, the ring 
threaded itself on to either of the electrodes, £; or Ez. when the 
centre of the bulb was electrically connected to the cups, ca and ©), 
respectively. | 

When only one elc.ctrode was magnetised, after the bulb had been 
stimulated, the rotation of the glow was more easily seen, owing to 
the formation around the magnetised electrcde of a wide, spiral- 
shaped, luminous cloud, which was apparently rotating as it became 
more and more dim, and it was then noticed that the direction of 
rotation could be reversed by reversing the polarity of the magnetised 
electrode. No change in the effect was observed when the connec- 
tions to the bulb were reversed. 

The form of the electrodes was next varied, bat the effects pro- 
duced were mainly the same. With a pointed cathode and a concave 
anode, the ring formed as usual, but it was observed that whenever 
these relations were reversed, no ring could be obtained. Indeed, 
having first of all stimulated the bulb with the concave electrode 


FIG. 2. 


negative, it was not only impossible to obtain a ring on magnetising 
the electrodes, but even when the connections were reversed, still no 
ring would form until after repeated or proionged stimulation of the 
bulb. Neither did & ring form when the electrodes were magnetised, 
во that like poles faced each other—a similar result to that already 
observed with pointed electrodes. 

It may ba worth recording that when pointed electrodes were 
employed, the ring formed equally well, whether the bulb was stimu- 
lated by means of a Tesla oscillator, an induction coil or a Wima- 
hurst influence machine. . : 

Finally, experiments were made with external magnetised 
electrodes, the exhausted bulb being shaped as shown in fig. 2. In 
this case, of course, the discharge was oscillatory, and consequently 
the effects were not very directly comparable to those already 
described. 
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At « low pressure, however, and when the bulb was filled with a 
green glow, on disconnecting the induction coil and magnetising the 
electrodes, a flash of white light was observed within the tube, and 
ова green splashes momentarily made their appearance upon the 
glass. 

In conclusion, I desire to cffer my thanks to Dr. Silvanus P. 
Thompson, F.R.8., for kindly permitting me to use the Tesla appa- 
ratus at bis laboratory, and for the interest he has taken in the 
progress of these experimenta. 


WIRELESS TELEGRAPHY IN 1849. 


[CoMMUNICATED BY CHABLES Bniamr, F. R. S. E.] 


Евом the following letter ° it will be teen that so-called “ wireless 
telegraphy, if not as old as the bills, was at any rate publicly 
suggested by Mr. J. W. Wilkine—a telegraph engineer of tbe 
earliest days—for electrically spanning the English Obannel, before 
what may equally well be termed wire-ful? telegraphy had been so 
applied :— 

Copy of Letter appearing in Mining Journal,” March 28th, 1849. 

“ TELEGRAPH COMMUNICATION BETWEEN ENGLAND AND FRANCE. 
“ To the Editor, &c. 


" Bir,—Allow me, through the medium of your valuable journal, 
to draw attention to a theory upon which a telegraphic communica- 
tion may be made between England and France without wires; and 
as this mode of telegraphy seems to be the ultimatum of all wishes 
upon the subject, I do not hesitate to lay before your readers, for 
investigation, experiment, or actual use, this, my view of the snbject. 

“ I take for certain (as riments I have made have shown me 
that wben the positive and negative poles of a battery are di 
into or connected with any conductory medium the electricity around 
the positive pole is positive, being diffused in radial lines, and the 
pert around the negative pole is negative in radial lines converging 
towards it, supplying the electricity requisite for the decomposition 
of the substances composing the battery. This understood, it is 
evident that when а positive radial line sets out from the junction of 
the battery with the earth it makes its way to, or is attached by, the 
nearest negative portion of earth, ut last meeting the negative pole 
of the battery restoring the equilibriam. From this it appears that 
the first portion of electricity will pass in s straight line between the 
two poles, being the shortest between them, and the rays will then form 
curves between the poles, until, by reason of increasing distance, 
they are no longer ir fluenced by one another, without a better medium 
of conduction be interposed in their circuit. 

It is natural to suppose that all parte of the earth are not of one 
uniform density ; if so, then some parts are positive and others nega- 
tive. Then from this it is easy to see that some of the electricity 
flowing from tbe positive pole is the means of restoring equilibrium 
to negative portions of the earth—not necessarily rendered so by the 
negative pole of the battery; and also positive portions, for the same 
reason, rendered neutral or negative (see note No. 1 below. 

These rays of electricity may be collected in а ce quantity 
between tbe point where they start, and where they are rendered 
neutral, and by tbe interposition of & metallic medium that shall offer 
less resistance than the water or earth—obviously the nearer the bat- 
tery the greater the chance of collecting them. I do not anticipate 
the distance of 20 miles ie at all too much (with the means we can 
use to compensate it) to collect a sufficient quantity of current 
to be useful for telegraphic purposes. Still, the quantity would be 
small, and with the present telegraphic instruments would not be 
detected at all. The current in the wire (of the instrument used) 
must be detected, not by its amount, but that it exists in any 
quantity, however small If, then, electricity can be collected in 
France, simultaneously with s discharge from s battery in England, 
all that is required is to find out what to do with it, so that it shall 
indicate ita presence. 

“ I will now lay before you the arrangement I propose for carrying 
out this design. 

“No. 1. Upon one shore I propose to have a battery that shall 
discharge its electricity into the earth or sea, having a distance of 
кте five, 10, or, perbaps, 20 miles, as the case may be, between the 


po 

“No. 2. Let a similar length of wire be erected on the opposite 
coast, as near to, and as parallel with it as possible, having its ende 
dipping into the sea or earth. 

“No. 3. Within the above circuit have an instrument consisting of 
about 10 or 20, or more, square or round coils of finest wire, of best 
conductibility, suspended on points or otherwise, being part of circuit 
No.2. Buspend this coil before or between the poles of an electro, 
or permanent magnet or magnete, and in either case any current 
passing through the coil will be indicated by its moving or ehifting 
position (see note No. 2 below). This would then constitute the tele- 
graph. It now would only depend upon the distance between the 
poles of the battery in one case, and the ends of the circuit wire in 
the other, together with the lightness of the coils of wire used— 
having reference to their number—and the power of the magnet or 
magnets used to deflect it, although that would be easy of adjust- 
ment, and when once done, are certain to be of continuance—at all 
evente, much more во than а submerged wire across the Channel. 


* In reading this, it must be remembered that the terms in use 
then were widely different from those of to-day—let alone the dis- 
parity in views.—O.B. : 


"Ih someone wil take up this suggestion and carry it out 
practically, to а greater extent than my limited ents have 
enabled me; for, of its truth, for long, as well as short distances, I am 
satisfied, and want of means only prevents me from carrying it out at 
once. I venture to say what I bave,'on an experience in electricity 
of 10 yeare, and a practical acquaintance with electric telegrapbs of 


near five years. 
(Signed) J. W. WILETNS. 


“ No. 1 Note. —Tbe present electric telegraph is affected by what 
is commonly termed Auroras —or и current of electricity peu 
along the wires—of course, entering and passing thrcugh the coils 
used, thereby deflecting the needle. While inspector of telegraphy 
on the lines between Rugby and Newcastle, I have known that, for 
hours at a time, the phs on alar sections of the road have 
been rendered useless from this deflection, often moving the needle 
from the perpendicular to either side, and back again, in a few 
minutes, giving evidence of different currents flowing in the same 
direction, or the same currents in different directions. As the tele- 
graph wires are terminated at each end with а plate in the earth, 
these wires are thus portions of the earth itself, and currents flowing 
from place to place pass along them. 

“No. 2 Note.—The coils under these circumstances would, if 
between the poles of the magnet, move from any position and lie 
parallel to the poles, and, if in front of the poles of the t, 
9 move from side to side in a plane parallel to the ends of 


“I claim these movements as design or invention of my own, as 
telegraphs, working with the least amount cf electricity and resist- 
ance; and the movement depends not so much upon the current 
passing as on the power of the magnet or magnets ured." 


ON THE REFLECTION OF CATHODE RAYS.* 


By A. A. CAMPBELL SWINTON. 


(Abstract.) 


Тнв author has investigated the para-cathodic rays, eo called by 
Prof. 8. P. Thompson, which in a focus tube proceed from the front 
surface of the anti-cathode, and cause the green fluorescence of the 
glass. By means of a tube in which there rays cast the shadow of a 
wire upcn the opposite end of a tubular annex, he has studied their 
magnetic deflection, and finds it to be in s similar direction to that of 
cathode rays. By means of another tube containing а small Faraday 
cylinder, into which some of the para-cathodic rays were caused to 
pass, he bas determined that . rays negative 
charges. The author has previously shown that para odic rays 
produced Róntgen rays, where they strike the glass; they also 
produce green fluorescence, hence he concludes that para-cathodic are 
simply refiected cathode rays. 

The mechanical force exerted by these refiected cathode ra 
appears to be exceedingly small, and is insufficient to account for the 
inverse rotation «f radiometer wheels, whicb, as described by the author 
in the Phil. Mag. for October, 1898, cccurs when the wheels are placed 
just outside the cathode stream. Indeed, all experiments designed to 
produce rotation by the impact of reflected cathode rays failed, and in 
some cases the wheels were fcund to rotate most persistently in a 
contrary direction, showirg that whatever be the cause of such 
inverse rotation, it is more potent than the force of impact of the 
reflected rays. | 

The reficction of cathode rays is largely diffuse, but not altogether 
eo; experiments with a polished concave platinum reflector, capable 
of rotation, gave, under certein conditions, distinct visual evidence 
of true s reflection, with equal angles of incidence and reflec- 
tion. In addition to the specularly reflected rays, the anti-cathode 
reflector was also found under certain conditions to give off a well- 
defined beam of other rays normal to its surface, which caused fiuo- 
rescence of the glass. Tbe exact nature of these normal anti-cathode 
rays calls for further investigation. | 

The author has studied and quantitatively measured the electric 
charges carried by reflected cathode rays for different angles of inci- 
dence and reflection by means of special a tus. A tube was con- 
structed for this purpose, in which u polished flat platinum reflector 
could be set at different angles to the incident cathode rays. This 
tube was fitted with и movable Faraday cylinder, which was capable 
of rotation round the reflector, so that throughout a single plane the 
whole field traversed by the reflected cathode rays could be explored. 
TLeamount of negative charge imparted to the movable Faraday 
cylinder at different positions, and with different angles for the re- 
flector, were measured both by а reflecting galvanometer, and also by 
а quadrant electrometer. Many complete series of observations for 
different positions, both of reflector and cylinder, were made, and all 
agree in showing tbat tbe field of reflected cathode rays is not 
uniform, but increases more or less gradually on both sides up to a 
maximum, wbich occurs almost exactly at the point that makes the 
angle of reflection equal to that of incidence. ; i 

Further experiments show that the amount of charge carried by the 
reflected rays increases as the angle of incidence is made more 
slanting, and tbat the electrification of the reflector itself, which is 
strongly negative when the incidence of the primary cathode rays is 
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normal, ually falls to sero as the incidence is made more slanting, 
until with very ting incidence the electrification becomes slightly 


ve. 

The author compares this result with that described by him ia the 

Roy. Soc. Proc, Vol. 63, рр. 434-435, vis, that cathode rays which 

strike the anti-cathode ЕДА are more efficient in producing 

кт rays than those which impinge upon it very much on the 
t. 


T'he author points out that these results support the view that the 
Rontgen rays are нет due to the electric charges carried by the 
cathode ray particles g imparted to the anti-cathode. 


THE OOUNTY OF LONDON AND BRUSH 
COMPANY'S TRUNK MAINS BILL. 


Тни ATTITUDE OF THE VESTRIES. 


AT the instance of the Battersea Vestry a conference of representa- 
tives of the Vestries affected by the South-West London Bill pro- 
moted by the County of London and Brush Provincial Electric 
Lighting Company was held at the Monicipal Buildings, Battersea, 
on the 16th inst, when delegates from Bermondsey, Lambeth, 
and other parishes were present. The resolutions pasted by the confer- 
ence are summarised in the following extracts from я letter addressed 
to all the local authorities throughout London by Mr. W. Marcus 
Wilkins, hon. secre to the conference. The letter states that the 
writer was unanimously instructed to request the several authorities 
affected by the Bill to present a petition against it, if they have not 
already done so, and if possible to appear by counsel. The Bill was 
read a first time in the House of Oommons on the 14th inst., and the 
standing orders require petitions to be presented in 10 clear days 
after the first reading. Tbe hon. states that he was 
further instructed by the conference to ask the anthorities to request 
their local members of Parliament to oppose the Bill, and to urge 
their members on the Losdon County Council to support the 
views of the conference. The letter concludes by promising 
the dispatch of a printed copy of the resolutions in the 
course of a few days. When this letter was read at & meeting 
of the Islington Vestry on Friday, it was resolved, on the 
motion of Mr. Mille, to adopt the suggestions made by the Battersea 
Conference. On Monday evening, at a meeting cf the Bermondsey 
Vestry, Mr. Оох, one cf the delegates, said that it seemed to be the 
view of the conference that each individual Vestry shcald employ 
counsel. He and his colleagues from Bermondsey objected, however, 
to that course being adopted, on the ground thst it would be absurd 
for 30 or 40 counsel to appear, they contend ng that it w.uld be pre- 
ferable to pool the question, and engage one legal gentleman, and 
divide the expenses. The Bermondsey delegates also advocated that 
all members of Parliament should be aeked to oppose the Bill on 
second reading, so as to get it thrown out, and then there would be no 
necessity to employ counsel. The speaker understood that the Vestry 
would only present a petition against the Bill, and this was agreed 
to, as stated in another column. 


THE APPLICATION OF ELECTRIC POWER 
TO PUMPING. 


Мв Н. 8. BUNBELL provides several illustrations of pumps driven 
electrically, to the Engineering Magazine in connection with an article 
on the subject. Pumping, especially in mines, is so often performed 
ata i from the source of energy tbat electricity appears 
a particularly desirable agent. Steam is bad, because in the first 
it provides more water to be pumped by its own condensation ; 

and |secondly, it becomes so very wet in a long pipe that it ie little 
better than bot water. Water power is open to the objection, 
especially in a deep mine, that it must be at a great pressure above 
that proper to the depth of the pump below surface, aad is thus 
undesirable, though occasionally valuable. Compressed air is 
undoubtedly the most useful and desirable of the old agente, for it 
e ventilation, cools the mine, and is fairly efficient as a long 
agent. Electricity i» not only this, but has the further 
advantage that it can be converted and reconverted for lees lose than 
air can be compressed and recompressed. Electricity can also be 
more easily conveyed than air. Its advantages, moreover, become 
more apparent with increase of distance. In a sinking job the ease 
and va, of jointing on fresh lengths of wire conductor are very 
as compared with the adding of more pipes as the sinking 

roceeds. True, an air pipe can be lengthened to some extent by a 
joint, but not to the same extent as s wire may be coiled up 

and allowed to extend many yards without piecing in further lengths 


as the ER proceeds. 

At De Kalb in Illinois, and at Austin, Texas, and other places, the 
whole of the public water supply is pumped electrically, and pum 
for house service as small as 50 gallons per hour are now built by 
some American makers. 

Oentrifugal pumps driven by motors are included, though un- 
fortunately without description as to size, the body of the centrifugal 
pump being, however, as large as the outeide of the 60-H.P. 
4-pole, 550- volt meter. Without doubting the advantage of such а 


some }-inch in thickness will be evaporated 


system, we think that such articles ought to provide farther in- 
formation than a mere photographic representation can convey, such 
as the speed, efficiency, both mechanical, electrical, and combined, at 
different rates of discharge due either to speed variation or sluice 
gate opening. 

Mr. Pierce, of Johannesburg, gre рете for mine work on the 
Rand to three-throw crank pumps driven by single reduction motors 
with cut gears, and either of vertical or horizontal type up to 300 feet, 
b»yond which head the horizontal type is thought to be more suited. 
He also appears inclined to advise Riedler mechanically operated 
valves, except for low lifts, though ordinary valves are fuily as 
economical. 

Ae regards the electrical system he advocates a low voltage not 
exceeding 250 at the motors with polyphase transmission at 
1,500 to 2,500, and reconversi n as near as possible to the motors, 
the saving of copper should more than pay for the transformers. As 
an illustration he assumes 4,000 feet between station and motors, and 
100 kw. to be delivered. Three-phase currents at 250 volts and no 
transformation, and 10 per cent. line loss, wil] require 38,400 lbs. copper 
costing, at 1€, £1,720; with 500 volte, which is too high, the copper 
will be 9,600 lbs., and the cost £480. Now, with 2,500 volts, and still 
the same loss, including 5 per cent. for the transformers, the copper 
will be 577 lbs., at a cost of £28 17s., and the transformer at £3 15s. 
per kw. will cost £375, so that the whole cost will be £403 17s. The 
2,500-volt line will also cost less to put up and will admit as much 
lower than 250 volts at the motors as may be desirable under the 
circumstances. An air-worked pump is advised for sinking, but 
pump makers are asked to devise a convenient sinking pump 
electrically driven. 

The Knowles sinkiog pump, illustrated in the article of Mr. 
Bunnell's, seems to be just such a pump as is asked for. 

The total investment below the shaft collar for a plant to pump 
200,000 gallons in 24 hours may be estimated as 30s. to 40a. per 
1,000 gallons per 24 hoars per 100 feet of lift exclusive of stations, 
which will cost 15a. to 208. ех›га for each station cut, the stations 
being the relay points. 

As regards power this is represented by ‘38 kw.-hours per 
1,0.0 gallons per 100 feet per hour. With & total efficiency from shaft 
mouth to water column of 70 per cent., which Mr. Pierce seys is a 
figure that can easily be reached, the power to pump each 1,000 
gallons 100 feet will Ъз 543 kw.-hours. At 2d. per unit the cost will 
thus be 10861. Maintenance should be under 2 per cent., or 0:015d. 
per 1,000 gallons if the pumps are, on the average, worked to 
two-tbirds full capacity. One man with one native helper to each 
station can look after 250 kw. for 12 hours if not more than three 
stations exist, or 400 kw. for eight hours. 

As 250 kw. will pump the equivalent of 11 million gallons against 
the standard head of 100 feet in 24 hours, the wages of two whites and 
four natives will come out at not quite 083d. per 1,000. 

Ten per cent. depreciation and 10 per cent. interest amount to ‘150d. 
Hence is found the tota! cost of 1334d. per 1,000 gallons pumped 
100 feet or tbe e qaivalent. Probably an all-round practical figure will 
ре сапа 144. or 2d., the figures of Mr. Pierce being admittedly 

vourable. 


CIROULATION IN STEAM BOILERS. 


IT is suggested in the Engineer, that given f:ee escape of steam from 
the heating surfaces, there is no need for circalation in a steam 
boiler, for one pint of water is as good as another. This isso. More- 
over, the use cf high pressures now, it is claimed, very greatly reduces 
the violence of ebullition in a boiler. At all pressures a steam boiler 
produces in a given time a definite weight of steam. Thue, at 30 lbs. 
gauge preesure—the pressure of 30 years ago, and at 165 Ibs. gauge 
pressure of to-day, the volume of steam prcduced in the two cases 
will be as 4 to 1. The bubbles of steam will be either less numerous 
or smaller in eiz a. In Lancasbire boilers, so long as the water in the 
boiler bottom is onca as hot ae the remairder of the boiler, it will 
probably remain so, and it is very unlikely that any rapid circulation 
of the water is necessary. Taere is always such s large area of escape 
for steam. Thus а Lancashire boiler will evaporate, say, 100 lbs. of 
water per minute from two furnace tutes measuring in plan, say, 
90 feet by 3 feet each, or a total of 180 square feet. Each square 
foot throws up an av of some ‘55 lbs, of steam per minute. 
This co with about 15 cubic inches of water, or is equivalent, 
approximately, to the removal from each :quare foot of the semi- 
lar surface cf a sheet of water less than pth of an inch thick. 
Bay that the furnace parts do all the actual evaporation, and at most 
minute from the first 
10 feet of length of furnace tubes. The flo volume of the steam 
at the above absolute pressure for 180 lbs. is 155, so that from each 
unit of area the escape of steam only amounts to a column about 
40 inches long per minute or, say, 5 feet in horizontal projection. 
In otber words, steam flows at tbe rate of 1 inch per second upward 
from all over the surface if our figures are correct. As to the claim 
made that circulation prevents the formation of scale this is 
ridiculed and very properly so. Апу one who knows the inside of s 
boiler knows the fault referred to by the Engineer, namely, the 
choking of the feed pipe. се drop of water which is evaporated 
has obviously to flow through the steam pipe in which circulation 
may be almost described as torrential. Yet feed pipe extensions 
inside a boiler are notoriously liable to fur up, and this is not due to 
the deposit of scale from the water but from the well known adhesive 
effect of nascent molecules of salts as tbey separate out of solution 
and crystallise upon the first solid with which they make contact. 
As regards walar-tube boilers, circulation, usually claimed for them 
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as а virtue, is rather a necessity than a virtue. The water must leave 
the tubes or it will all be evaporated. In the water-tube boiler the 
volume of steam formed in the length of a tube is probably so great 
as to drive the water out at both ends of the tube and leave the tube 
fot & moment dry. Such boilers must have rapid circulation, because 
otherwise they would become dry and cease to produce steam. Ia 
shell boilera the plates of the furnace cannot become dry because 
gravity acts too directly to feed fresh water up to the plate surfaces. 

The unsatisfactory quality of steam from high vertical boilers is 
due to the small area of water surface and the consequent great length 
of rising columns of steam and small area of surface of watertbrough 
which they have to break, hence priming. Large shell boilers owe 
their capacity of dry steam making to their large water surface and 
large cross section of steam space, which prevents rapid flow of steam 
and gives time and opportunity for the deposit of mo»istura. In 
ahell boil-ra there is, of course, vary little steam produc:d below the 
horizontal diameter of the furnace tubes. The water below this level 
receives heat from nowhere in marine boilers, and only from the 
bottom flue iu Lancashire boilers. It was, indeed, with a view to 
the better heating ої this dead water that the seatings of these boilers 
were changed from their original system to the present one in which 
the bottom flie is traver:ed by the gases before the side fla в and 
while the gases are hot. It ia t» the large amount of dead water in 
the bottom of shell boilers tbat these owe their steadiness under 
varia'le lcad, but the water is slow to heat up and causes slow start- 
ing. Ofcoarse it should be positively circulated during the process 
of getting up steam so as to maintain the boiler ata uniform tem- 
perature all over. If this is done the getting up.of steam may safely 
be much more rapid. Sseiog that to circulate the water in this way 
it is only necessary to move it, and that there is no diff згепсе of level 
to overcome, a small centrifugal pump would be very easily applied 
to perform the transference exactly ай such pumps are now applied 
by Messrs, Mather & Platt in some of their boiling kiers. 


— Ra 


MODIFIED BRIDGE METHOD OF MEASUR- 
ING RESISTANOES CONTAINING EARTH 
CURRENTS. 


quel pera 9 рл 


Unper the above heading Mr. R. R. Black, electrician to 
the Estern Extension Telegraph Company, contributes to the 


Electrician, of January 18th, an interesting article in which 
he explains a modification of the bridge null method for 
measuring by reversals the conductor resistance of a cable in 
which earth currents exist; The important feature in the 
test consists in the fact that inasmuch as the internal re- 
sistance of the battery does not enter into the formula, the 
somewhat lengthy correction ordinarily applied to bridge 


tests by reversals, or to Manoe's test, is. in this method 


unnecessary, and the evaluation of т is in consequence 
facilitated. | 
Mr. Black points out that balancing to instrument zero 


in the brilge methods is more sensitive than the false zero 


method, unless the latter can be taken without a shunt on 
the galvanometer, and we may add that the more important 
difficulty of the false zero test is that when testing a long 
cable it is uncertain what should be taken as the true false 
2 To, owing to the initial discharge after taking off the 
testing current and putting to earth. Moreover, when а 
ship is paying out a cable, of which a long length still 
remains coiled in the tanks, this difficulty, owing to re- 
tardation, becomes greatly increased. Аувіо, under these 
conditions, the induced carrents due to the ship's move- 
ments, though tronblesome, do not prevent a tolerably exact 


measurement by a null me*hod, as the adjustment is made 
till equal nndulations are obtained on either side of the in- 
Ftrament zero; whereas the fulse zero will also be largely 
affected by the direction of the induced currents, во that 
measuriog by this last-named method becomes impractic- 
able. 

The true determination of the C R of a cable in which 
a foreign E.M.F. exists is by no means a simple process, 


and any attempts to render it more so, either in the 
method or in caloulating results, will be welcomed by cable 
electricians. 

We therefore reproduce for the benefit of our readers 
Mr, Black's modification of the ordinary bridge test, and 
offer certain remarks which suggest themselves in connec- 
tion with its practical application. 

The proportional parts, a and 5, and also branch d, have 
fixed resistances suitable to the resistance to be measured ; 
in addition to which an adjustable resistance, c, is inserted 
between the bridge and the line, z, which latter is traversed 
by an earth current. Branch c is first adjusted until a 
balance to instrument zero is obtained with a resistance of 
(aay) R units; after which the testing current is revereed 
and a balance again established by altering R to Ri. There 
two operations are repeated till a series of values are obtained 
from which the mean of several values for в and в, is taken 


for applying the formula z — 4% — — n. If, as is 

usually the case, the proportional parts a and b are equal, 
å R +R, 

then z = d — — , 


When the earth current in the line coincides in direction 
with the testing current, its effect is equivalent to a diminution 
in the conductor resistance, and the adjustable resistance 
must be increased to, say, R units in order to equal the fixed 
resistance d, Оп the other hand, when the testing current 
is reversed the cable current is opposed to it, the effect being 
equivalent to an increase in the conductor, and R has to be 
reduced till в, and the line z together again balance the fixed 
resistance d. 

It is clear that since the opposition of the ‘esting and earth 
currente is equivalent in effect to an increase in the line 


: resistance, the fixed resistance d must be greater than z b 


au amount which will compensate this effect. Mr. Biac 
says that d is, as a rule, made about 25 per cent. higher 


than the estimated value of z? (if unequal proportional 


parts are used), or of z when a and 5 are equal ; but in one 
of his examples he found that, owing to the strong earth 
current present, d had to be 50 per cent. higher than the 
actual resistance of z. 

In the following table are some comparative results which 
we have obtained from Mr. Black's test, and also by false 
zero—ordinary bridge reversals (corrected by Kempe's 
forrula)—and Mance's method. For these tests the line 
was obtained from ordinary resistance coils, and the foreign 
E.M.F., representing the earth current, from Daniell gravity 
cells shunted with various resistances, which afforded an 
almost constant value. The measured internal resistance of 
this shunted line battery (see col. 3) is therefore added in 
col. 6 to that of the line, and it is with this colamn that the 
resulta in cole, 18, 14, 17, and 20 must b» compared. 

It will be seen that all the four methods give very exact 
results under all the several conditions of line resistance and 
earth current, and, in fact, any slight disparity must be 
attributed to an error in observation. 

In point of accuracy then, Mr. Black's method gives as 
good results as any other; it shares with the ordinary bridge 
test and Mance’s test the advantage of being а nu] method, 
and therefore very sensitive, and, in comparison with these 
tests, working out results is certainly more expeditiously 
done. In tbis last respect, however, the advantage must 
not be too highly appraised because the internal resistance of 
the testing battery required in Kempe's or Sohwendler's 
corrections for the ordinary bridge reversals, and also for 
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Mance’s method, is generally known (or has only to be 
determined once for all) so that the evaluation of z from 
these formule is not after all a very lengthy process, and any 
disadvantage on this account, must be set off against the fact 
that these testa do not require the additional resistance, d, 
which would not always be available. To meet the require- 
ments of any cable, d would have to take the form of a 
resistance box having various high resistances, and this 
would be an important addition to a testing set. 

Examples 6 to 10 show that when testing a cable cor- 
ductor traversed by moderately strong cable currents, d (вее 
col. 10) would have to be not only 25 per cent. greater than 
the line resistance (col. 6), but sometimes more than 50 per 
dent. greater, even when the resistance unplugged in c to 
balance for R, is reduced almost to its smallest value. 

It will be apparent from a comparison of cols. 6, 7, and 10 
in the table of experimental teste, that the suitable value to 
be unplagged in d depends on the strength both of the earth 
current and the /esting current, and cong&quently on the 
value of the proportional parts, а aud 5, since these modify 
the testing current considerably. Thus for a given festing 
current d must be larger for & strong than for a weak earth 
current; and for a given ear// current d must be larger for u 
weak than for a strong testing current, and also for 10.000 
to 10,000 than for 1,000 to 1,000 proportional parte. Now, 
since the valne of the earth current is unknown (and some- 
times aleo the line resistance is only known approximately), 
it will sometimes be found, after starting the test, that the 
adjustment limita of c cannot bring about a balance with 
both 2 and c testing currents, and d would in that event have 
to be altered, so that more time may easily be lost thereby 
than is saved by a simplification of the test formula. The 
simplest way to arrive speedily at a suitable value for d 
would appear to be the following procedure :—Firat unplug 
(say) 200 units in с во as to admit of this resistance being 
further reduced dnring the test if required. Next observe 
the direction of the earth current and, if positive, test first 
with the positive pole of the battery (and if negative with 


_ the negative testing current) to the centre of the bridge, and 


adjust d till an approximate balance to ir strument zero be 
obtained, after which d need not be touched. The final finer 
adjustment of the balance can then ba made by altering c. 

On reversing the testing battery the earth and testing 
currents will coincide in direction and the apparent resistance 
of the line will be reduced, so that the resietance in c must 
now be increased to re-balance, which the limits of this 
adjastabie resistance (in the direction of an increase) will 
generally admit of unless the cable be very long, in which 
case the adjustable resistance, c, may be augmented, before 


commencing to test, by inserting (-ау) 10.0009 in order to 
allow ample margin—out of the high resist«nce box used for 
insulation tests. The series of balances with reversals may 
then be prosecded with by means of c while d remains 
unchanged. 

Commenting on the above test in the ZE/ectrician, of 
February 10:6, Mr. Walter J. Marpl-y tays that, “it is not 
always safe to assume that the polurisations ard con- 
sequently the eff сите E. M. F.. of the battery and earths 
will be the same when the flow of the testing current is 
in one direction as when in the other, even if the time 
intervals between the reversals be made practically equal; 
nor that they will even be so for currents of similar sign 
after а reversal.” 

While it is no doubt true that acouracy would on this 
account result from “accepting only balances when the 
testing currents are observed to settle down to some given 
constant value," we fear that the neces-ity of a mil-ammeter, 
as well as the fixed resistance, d, and the time lost while 
waiting for the testing current to become constant would 
make а C R test in this way rather too elaborate and ler gthy 
an operation, on a repairing steamer at any rate, because 
not 9 the current due to earth polarisation, referred 
to by Mr. Murphy, vary, but, if the cable be long, во also 
may the earth currents to а much greater extent. 

When this is the case, as great accuracy would probably 
result from a series of measurements in quick succession 
by this, or by the ordinary bridge test with reversals, as 
by waiting for the testing current to settle down to some 
given constant value." 

Mr. Murphy goes on to say that “reversal methods should 
be used sparingly and with caution. They are only reli- 
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able when the battery, line, and earths аге practically 
perfect, and they should be employed as a rule only as a 
check method on perfect cables." 

In Mr. Black's description of his test there does not 
appear any suggestion that he contemplates using it for 
measuring the C R of a faulty cable, for which, of course, it 
would not be во correct as some other tests, because the 
negative current would tend to open, and the positive 
current to seal up, a fault; and for good cables it is 
as reliable as any other method. If not, what would be 
the utility of employing it as a check method on another 
test ? 

Mr. Murphy's “further and most important objection ” 
to testing with reversals is “that observers are prevented 
from obtaining the training and practice necessary for the 
euceessful application of E C zero tests.“ 

It certainly is not always easy “to recognise the correct 
moment at which the E C zero should be taken," and this 
would appear to be the best reason why—to the uninitiated 
at least — Mr. Black's, or any other, test to instrument zero 
should be preferred in cases where it is suitable. Moreover, 
as already pointed out in the case of a cable partly coiled 
in the ship's tanks, testing by false zero zero is imprac- 
ticable, owing to induced currents arising from the ship's 
motion. 


STURTEVANT VERTICAL ENGINE AND 
FOUR-POLE GENERATOR.“ 


WE illustrate herewith the automatic single upright engines 
ing built by 
The types of 


and direct connected four-pole generator now 
the B. F. Sturtevant Company, of Boston. 
single engine here 
shown have bal- 
anced piston valves, 
thorough oiling 
devices and regu- 
lators designed for 
close contro] of 
speed; and they 
are built for high 
and low steam pres- 
впгев, 

The armature of 
the Sturtevant 
multipolar machine 
is of the barrel- 
wound type. The 
cast-iron flange, 
bolted to the arma- 
ture spider at each 
end of the core, 
forms a support as 
well as a cylindrical 
receptacle for the 
projecting ends of 
the coils. The 
flange extension 
also protects the 
windings from any 
oil that may be 
thrown from the 
bearings. The sur- 
face of the interior 
of the armature is 
perfectly smooth, 
offering no opportunity for the collection of oil or dust. 
Ventilation is effected by the use of specially constructed 
vanes, forming air ducts between the lamin:s of the core. 
These convert the agmature into a blower and create a strong 
draught through the windings. 

These generators are at present built in nine sizes, from 
8 kw. at 1,200 revolutions per minute and a weight of 
750 lbs., up to 100 kw. at 600 revolutions and a weight of 
8,000 lbs. The generators can, of course, be built for 
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higher or lower speeds and for belt connection, and can be 
compound wound for 125, 250 or 500 volts, ' 


SYNCHRONISERS. 


Tun process of paralleling alternators requires special pre- 
cautions to avoid unnecessarily severe strains upon the 
machines. 

Two conditions must be fulfilled for parallel running. 
They are :— 

1. The two machines must have the same voltage and 
frequency ; and | 

2. At the moment of switching them into parallel the 
instantaneous voltages of the two machines should be. equal 
and of the same sign. The voltages of the machines can 
easily be made approximately equal by varying the excitation 
and reading the voltmeters between the machine terminals. 
To get the frequencies the same and the potential differences 
in the same phase is а more difficult matter. 

It is easy to see that if a, a, and b, b are corresponding 
terminals of the machines there will only be zero ntial 
difference between a, and b, or a, and b when the E M. Fs. of 
the two machines are identical in frequency and phase, even 
though the voltmeters between the terminals of the machines 
read alike. The consequence is that if the machines are 
switched in parallel without beiog accurately synchronised, 
thers will be a sudden rush of abnormal current through 
these armatures which cause а more or less severe strain on 
alternators and engines alike. A simple method of detecting 
when the machines are or are not in synchronism is to con- 
nect a, and аз and b, and 2, by means of incandescent lamps. 
This device forms a 
good indicator as to 
whether there is or 
is not a difference 
of phase between 
the E. M. Fe. of the 
machines, but it is 
insufficient in that 
it gives no indica- 
tion whatever which 
of the two machines 
is running the 
quicker. 

This requisite is 
supplied for three- 
phase кка 
the Siemens а: 
Halske synchro- 
niser which we pro- 
ceed to describe. 

The accompany- 
ing figure represents 
the method connect- 
ing а Siemens and 
Halskesynchroniser 
for the paralleling 
of three tri-phase 
alternators. | 

The phases a, 57, 
bi ci, 6 a, of the 
first alternator are 
connected to the 
terminals, а 51 ty 
of two pe 
switches, A B, which are themselves coupled in parallel. The 
puases of the other two alternators are respectively con- 
nected to the terminals, as 5, c, а, bs c, of two other 
switches. 

The lamp device is still used, but now there are three ter- 
minals to each machine and three lamps are used as indi 
between corresponding terminals of the machines already 
connect2d to the bus bars and the incoming machine. 

The extinctions of the three lamps do not occur simul- 
taneously but successively, and if the lamps are mounted in a 
triangle as shown in the diagram at L, Lo Ls, the order of ex- 
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tinction will travel round the triangle in a clockwise or 
counter-clockwise direction according as theincoming machine 
is slower or quicker than those already on the bus bars. The 
direction of die order of extinction of the lamps tells at once 
whether the incoming machine is ranning too quickly or too 
slowly. 

Suppose it is desired to parallel machine II. with machine 
L which is already connected to the bus bars. The first 
thing to do is to see that the voltages of the two machines 
are alike by means of the voltmeters. Having done this the 
switch. в, is left on the terminals, a, 5, c,, and the switch, 4, 
is placed оп the terminals, a, b, ci, of the alternator 1. The 
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ALTERNATOR III. 
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ALTERNATOR II. 


ALTERNATOB I. 


direction, f or f, of the order of the extinctions of the lamps 
is then noted ; if the order is f the incoming alternator has 
to be accelerated, and if the order is f, it has to be retarded. 
The main switches are closed at the instant that the lamp, 
їл, is dark, when the rate of the extinctions shows that the 
speed of the machines are almoet exactly the same. To 
increase the sensibility a voltmeter, v,, is between the 
terminals of the lamp, L,, and should register zero voltage at 
the instant of switching on. 

A device which would serve for single-phase alternating 
currents the same purpose which the Siemens & Halske 
synchronisers serves for tri-phase currents is badly wanted. 
It would render the work of synchronising & much simpler 


process. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


. NEW PATENTS.—1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


2,610. "Improvements in the manufacture of insulating material 
for electric cables.“ G. E. Hzxr-Di.. Dated February 6th. 
(Complete.) 

2,627. “Electrical central alarm.” J. W. H. WENDT and K. L. 
Kravsss. Dated February 6th. (Complete.) 

2,654. "Improvements in electric switches.” 
Dated February 6th. (Complete.) 

2,656. ‘ Improvements in electrolysis and in apparatus therefor.” 
W. P. Tompson. (Dubose and Bertin, ——.) Dated February 6th. 

2,657. “Improvements in the manufacture of aluminium calcium 
carbide and other substances by the electric furnace and in apparatus 
therefor.” W.P.THompson. Dated February 6th. 

2,660. "Improvements in electrical influence machines.” O. В. 

втвом. Dated February 6th. 
2,665. Automatic electrical apparatus for indicating leaks in 
"hips." W. W. Zwormm and S. DR BruwxENTHAL. Dated 


February 6th. 


E. L. JosEPH. 


2,726. “Improvements in electrical measuring instruments." 
J М Frowrn and T. E. GaMBRELL. Dated February 7th. (Com- 
р . 

2,741. “Improvements in secondary battery plates, grids, and the 
like.” J. S. GRANVILLE. Dated February 7th. 


2,742. E Improvements relating to electrical floats for theatrical 


2,778. “Improvements in jointing or connecting electric con- 
ductors.” A. ELLs. Dated February 7th. 
` 2,794. "Improvements in electric traction." W. В. Day. Dated 
February 8th. 

2,811. “Overhead electric trolley automatic cut-out.” E. EDWARDS. 
Dated February 8tb. 

2,815. “Automatic machine for regolating the speed of steam 
engines, and for controlling the voltage and amperes of electric 
circuits.“ R. WiLBr. Dated February 8th. 

2.825. “Signals to indicate the approaching exhaustion of the 
carbons in electric arc lamps." E. A. CLAREMONT and F. H. Roxcz. 
Dated February 8th. (Complete.) 

2,845. “Improvements in secondary batteries and in means for 
combining electric lamps therewith.” W. A CRowpus. Dated Feb- 
ruary 8th. 

2,849. “Improvements in electro-magnetic spparatus for 
separating ores." E. KBaISBR. Dated February 8th. (Complete.) 

2852. “An improvement in holders for electric safety fuses.” 
P. F. W. Simon and Н. H. Berry. Dated February 8th. 


2,906 “Improvements relating to switchboards.” C. H. Оох. 
Dated February 9th. 
2,916. “Improvements in electric switches." V. G. швом, 


О. Моон and J. A. О'Госанын. Dated February 9th. 

2,929. " Improvements in or relating to insulating blocks con- 
nected with holders for incandescent electric lamps." В. H. Вмттн. 
Dated February 9:h. 

2.932. "Improvements in or connected with electric batteries." 
A. D. SETON and J. L. DoBELL. Dated February 9th. 

2,934. " Improvements in or relating to induction coils.” 
Furl o Dated February 9th. (Complete.) 

2,956. “Ап improvement in apparatus for controlling electric 
motore.“ SIEMENS BROS. & Co., LIMITED, and J. G. Wi. son. Dated 
February 9th. (Com plete.) 

2,971. “Improvements in arc lamps." 
February 10th. (Complete.) ) 

2,994. “ Improvements in and relating to electric arc lamps.” P. 
RzEPEA. Dated February 10th. (Complete). 

3,005. “Improvements in and connected with electrical switches." 
W. H. Lans. Dated February 10th. : 

3007. ‘ Improvements in apparatus forthe detection of electrical 
leakage in surroundings in buildings or in the open sir.” E. 8. 
D'OplaBDI and W. J. BisHop. Dated February 10th. 

3,020. “Improvements in electrical connections for railway 
trains.“ D.CunntncHam. Dated February 10th 

3,028. “Improvements in combined automatic magnetic circuit 


M. E. 


H. J. BAGLEY. Dated 


breakers and resistance controlling switch.” H. H. Laxe. (Н.В. 
Cutter, United States.) Dated February 10th. 
3,032. “ Improvements in printed telegraph machines.” THB 


TrrLESOBIPTOR SYNDICATE, LIMITED, and A. L. SHEPARD. Dated 
February 10th. 
3,047. "Improvements in continuous current dynamo-electric 
machines.". А. O. BERRY. Dated February 10th. 
3,051. Electric illuminating apparatus.” 
February 10th. (Complete.) 
' 9,087. “ An improved electric fitting for ships’ lanterns.” W. M. 
Happow and J. S. Horonison. Dated February 11th. 

3,090. “Improvements in electrical tap switch-holders.” T. 
MABSHALL. Dated February 11th. 
3,190. Improvements in electric lamps." А. C. Brown. Dated 
February 11th. 


8. Влокв. Dated 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвом & Oo., 322, High Holborn, W.O., and at Liverpool, 
Mezchester, and Birmingham, price, post free, 94. (in stamps). 


1897. 


129. "Improvements in dynamo-electric machines.” SIEMENS, 
Bros., & Co., Lrp.,and E. F. H. H. LaUuckeBT. Dated January 2nd, 
1897. A disc armature is built up of two non-magnetic discs, mounted 
on the sbaft, and having oppositely-sloped ratchet teeth on their 
peripheries, between which and two internally toothed non-magnetic 
rings are held bundles of iron strips, bearing perpendicularly against 
the slopes of the teeth. The coils are secured against the discs and 
rings by clips, and the spaces within the bobbins may be filled in 
with wood. 1 claim. 


272. "Improvements in secondary battery supports or grids.” 
J. J. Rooney. Dated January 5th, 1897. Frames or grids are made 
up of strips of wool felt laid crosswise on each other so as to leave 
spaces for the active material. The grid is built up of a number of 
vertically arranged hollow perforated casings, between which the 
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strips are laid and fastened together by sealing wax melted bv hot 

air introduced into the casings. Asbestos may be used in making the 

e the casings may be replaced by pins arranged in rectangles. 
8. 


1,087. “ Improvements in pipes and conduits used for electric 
cable mains and in jointing the same.” N. Віммонв. Dated January 
15th, 1897. Conduits for electric mains are formed of pipes divided 
зок ааа: Esch length is recessed or provided with recess and 
projecting edge longitudinally along the meeting edges. The recesses 
receive а packing cf any desired shspe but preferably of V section. 
The two parts are held together by bolts passing through lugs or by 
separate bracing rings provided with clamping lugs and bolte. The 
meeting edges may form internal and external flanges. Lengths may 
be formed with brarches or inspection openings. The lengths fit 
сово: by epigot joints, а circular packing ring being employed. 

claims. 


1,435. "Improvements in or relating to electric railways on the 
sectional conductor system." J. Е. MoLauGnHr.IN. Dated January 
19tb, 1597. Relates to sectional conductor system with groups of 
conductors connected to an electro-magnetic switch. The sectional 
conductors are connected to contacts, over which ап arm oon- 
nected to the main supply is advanced step by step by a ratchet 
mecbanism worked by the armature of an electro-magnet. The 
latter is excited by a current from the vehicle as it passes over 
the plugs in the road. The connections for a single line worked in 
both directions, two switches are used, and one or the other is 
operated according as a shoe is lowered from the vehicle to rub over 
one or cther of the two series of pluge. A modified form cf switch 
has two magnets, which are excited according to the direction in 
which the vehicle travels, and other slight modifications of the 
circuite, &c., are described. 12 claime. 


1,734. “A system of electrical signalling or communication 
between the occupant or occupants of а cab, carriage, or other 
road vebicle propelled by horse or other power, snd the driver or 
drivers ithereof and apparatus therefor.” W.P.Maycocx. Dated 


January 22nd, 1897. Relates to means for communicating between 


the passengers and drivers of road vehicles. Two double contact 
keys and a single contact key are mounted in а suitable case, &c., 
inside the vehicle, and are connected by leads to two bells of different 
tones, or to a bell and buzzer which are mounted in & casing placed 
outeide the vehicle and conveniently near the driver. The bells are 
sounded separately by pressing their respective keys and simul- 
taneously by pressing the single contact key, the keys normally 
touching their upper contacte. The three signals denote respectively 
"turn to the left," "turn to the right,” and “start” or stop.“ 3 
claime. 

1,827. ''Improvements in and connected with electric motor-cars." 
W. E. Heys. (J. J. Heilmann, France. Dated January 23rd, 1897. 
A high-speed petroleum engine drives а dynamo, the current from 
which traverses а rheostat on its way to the electro-motor, which is 
suspended upon the rear axle and by springs. The electro-motor is 
wound in series and drives the balance gear of the “Starley " or other 
suitable The fleld-magnets of the dynamo may be excited by a 
separate dynamo, and u steam engine of the type described in speci- 
fication No. 5,118, a D. 1894, may be substituted for the petroleum 
motor. 4 claims. 


1,936. ' Improvements in electricity distributing boxes.” W. H. 
WILLaTT. Dated January 25th, 1997. Distributing boxes are formed 
with & watertight joint batween the cover and the base, and also with 
an insulating support for tbe wires. A bcx is formed with two walls, 
and in the annular space so formed an India-rubber ring is fitted. 
The wires are passed in through holes in the walls and ring. The 
cover is then screwed on, compressing the ring and so making a tight 
joint with the base and around the wires. The insulator consiste of 
& stud, on which is fitted an insulating sleeve and washers, between 
which the wires are clamped, another insulating sleeve, & washer, and 
finally & nut. 3 claims. 


2,418. An improved form of electrode for galvanic or secondary 
batteries.” Е. W.Boxsow. Dated January 29th, 1897. The elec- 
trodes are made up of a number of comb-like plates formed up into a 
frame as shown. The teeth of the comb st of lead strips, which 
may be plain or corrugated. The bars may have teeth projecting on 
each side of them. 2 claims. 


2,582. “Improved means for use in operating successively two or 
more electrical switches or sets of switches.” T. Н. Parken. Dated 
February 186, 1897. Relates to means for operating in succession two 
or more switches, or sets of switches, for controlling motors, &c., by a 
single movement of a haudle. One arrangement consists cf two discs 
mounted onaspindle which is provided with & handle or hand-wheel. 
A resistance switch and a moving arm, which is carried by the spindle. 
Levers pivoted and forked at one end to engage with studs carried 
by the disce. They also have projections which engage with recesses 
in the disce. The other ends of the levers engage with switches as 
shown. Oo turning the hand-wheel, the levers are successively 
actuated, as indicated in dotted lines, and are locked against return. 
The levers may control the field magnet circuits and the armature 
circuits, and by suitably arranging the discs a reversing switch also. 
Any number of discs may be mounted on the spindle and successively 
operate switches. 5 claims. 


3,963. "Improvements in electric cables.” S. Z. pz FERRANT’. 
Dated February 9th, 1897. Cables of the kind described in specifi- 
cation No. 22,923, a.p. 1892, are built up by leading the circular 
strands throngh bevelled die presses in which they are squeezed to 
the required section. The insulator is tben applied by winding 
machinery to each strand, or by leading through conical dies a sirip 
is folded over the conductor, after which the two parts are rolle 
together and further layers are wound on soas to be ready for the 


final armouring. Two forma of covering apparatus are described; in 
the first, the core is shaped afte: it leaves a drum, the insulation 
being applied as a longitudinal strip, and sfter the two cores are 
rolled together the outer insulation is put on before it reaches the 
take-up drum. In the second form, the first insulation is wound on 
after shaping, and, after rolling the two together, the cable ie taken 
up on a drum so rotated as to twist the two cores together; the 
further insulation and armouring being afterwards applied. 20 claims. 


4,064. ‘Improvements in electric insulators.” R. Der&Ry. Dated 
February 15th, 1897. Insulators are formed by screwing together in 
two parte an internally and externally screwed ring, a groove being 
provided to receive the wire. The insulator is secured by а screw 
stem. 3 claims. 


4,198. “Improvements in and relating to electric motors and 
dynamo-electric machines.” H. H. Laxe. (E. A. Sperry, United 
States.) Dated February 16tb, 1897. Relates to means for com- 
trolling electric motors, particularly such as are used for propelling 
vehicles on streets or other railways, and for converting the motors 
into generators when stopping the vehicle so as to supply current to 
a system of electric brakes. In addition to the ordinary field coil 
the motor is provided with an auxiliary field coil of com 
high resietance. The brushes and contacts of the controller are so 
arranged that, when the handle power is thrown to the off position, 
the armature connections are reversed and the circuit is completed 
through the auxiliary field coil, which maintains & certain amount of 
field magetisation as long as the car is running. A shunt is closed 
across the brake ts. Further movement of the power handle 
in the same direction short circuits the suxiliary coil and the con- 
nections are established. The regulating resistances are so arranged 
that & larger number come into action on the brake side than on the 
power side. An automatic switch in the brake circuit, consisting of 
& magnet and pivoted armature, closes a shunt round the field-magnet 
should the current exceed s certain limit. In the case of a motor 
vebicle the brakes are connected in parallel across two conductors, 
one of which is grounded; in the case of a "trailer" they are 
connected in a group, the members of which are connected in parallel 
with each other, while the group as a whole is in series with the 
source of supply and includes s regulating resistance. 29 claims. 


5,819. "Apparatus for the demonstration of animsl magnetic 

henomena.” Н. Рогз. Dated March 4th, 1897. Animal magnetism 

dicating. An indicator which may consist of two feathers fixed on 

a central bearing сар, so that it can turn horizontally on a supporting 

point, ог шау be an oval or other piece of any other material, 

similarly mounted, is stated to be attracted or repelled by the hand 
or any object held in the hand. 4 claims. 


5,859. “Improvements in electrical switches.” О. M. Dormas 
and R. A. Surrg. Dated March 5th, 1897. The object is to give a 
quick break with considerable clearance. The handle and base are 
preferably made of porcelain. Brackets are secured to the base, and 
carry the spindle of the handle and also tbe spindle of the movable 
contact. This contact is forked or formed like sugar-tongs, and when 
in the on position completes the circuit between fixed terminals. 16 
operated by the arms of & forked piece attached to the handle by the 
sunken nut. A quick break is given by a spring wound on a rod 
fixed toa shaft, pivoted to the contact, and sliding in a second shaft 
pivoted in the brackets. The terminals consist of angle plates 
clamped by hollow screws which pass through nuts inserted into 
recesses formed in the base. The wires are led in through the hollow 
screws and clamped by binding ecrewr. 4 claims. 


6,351. “Improvements in electric incandescent lampholders.” 
H. Н. Haut and T. CLARKE. Dated March 11th, 1897. Relates to 
holders for incandescent lamps. A holder is screwed externally to 
fit & coupling nut on a flanged nczzle previously attached to s bracket 
or other support, in order that the holder may be fixed after it has 
been wired, without twisting the wires. Holes are made їп the 
casing, affording direct access to the binding screws, without taking 
е to pieces. The casing screws into the part of the holder. 

me. 

18,718. “Improvements in and relating to electric railways and 
tramways with overhead conductors." S. H. Вновт. Dated August 
12th, 1897. Electric railways and tramways on the overhead 
system. Collectors. The trolley pole is mounted to swing in a 
vertical plane without lateral swing when in use, and se 
forms of heads and supports are dercribed for this purpose. The 
socket which carries the pole vibrates on в vertical axis carried on a 
swivelling stand, and is beld up to the conductor by springs. The 
ewivelling stand is, however, locked, except when the pole is pulled 
down to the horizontal position for turning it round, so that the 
vehicle may run in theopposite direction. The joints and suspending 

ieces are made of slotted pieces closed on to the conductor, во ag to 
eave the wire projecting on the underside. At curves insulated 
guys support the conductors from а common point above and at the 
side of the conductors. 21 claims. 


18,7184. Improvements in and relating to electric railways and 
tramways.” 8. H. SHonr. Dated August 12th, 1897. Relates to a 
system of supplying electricity to the vebicle. The vehicle carries 
two trolleys or shoes which mske contact respectively with two 
systems of contacts. One set of contacts is connected by branch con- 
ductors to the condtctors connected to the auxiliary generator, which 
produces a current which is small and not dangerous, while the other 
contacts are connected by branch conductors to the main conductor 
connected to the main generator. The shoes connected to the 
motors, &c., from which the current may pass to the road wheel and 
return by the rail. Switch levers and electro-inagnets are arranged 
in the conductors respectively. When the shoe connects two or more 
contacts, the electro-magnets are energised, and the main current is 
alowed to flow from the levers to the contacts, and thus to the 
motors. 3 claims. | 
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 ELECTRIO VEHICLES AND THEIR 
RELATIONS TO CENTRAL STATIONS. 


A THOUGHTFUL paper on this subject—giving, to use an 


expression of Prof. Perry, *an answer to the question which 


is in all our minds "—was recently read by Mr. Percy Maxim 


before the American North-Western Electrical Association. 
Mr. Maxim claims for electricity, and also for the American 
manufacturer, the most important position in relation to 
automotric traction on common roads ; and his contention is 
in both cases strongly supported. Оп the Continent of 
Europe, and especially in France, motor carriages have 
multiplied to such an extent as to require the careful con- 


‘sideration of the legislative and municipal authorities, and 


they constitute an important factor in the life of the p- ople. 
The French, however, in spite of their great success in 
developing the oil-motor type of vehicle, have, until recently 
at least, overlooked the practical aspect of the quertion, and 


the paramount claims of electricity from this point of view, 


in their eagerness to outdo one another in long-distance 
rans and trials of speed, which has become the controlling 
factor of their progress. “They have,” says Mr. Maxim, 
“only just begun to turn their attention to the pecuniary 
advantages of the automobile.” The credit of an early com- 
prehension of the importance of the electric vehicle and of 
the fact that it offers the quickest and easiest solation to 


the problem of economically applying automobile traction to 


practical use, is due to the American manufacturer. It is 
not denied, however, that an extensive and useful field awaita 


the gasolene motor in its development. 


The ready sale of American electric’ carriages, which is 
effected abroad in the centres of. antomobilism, testifies to 


the correctness of the views held by their manufacturers 


as well as to the excellence of American methods in design 


and manufacture. 


But a broader application of the electric motor carriage to 
the commercial requirements of modern civilization resides 
in the immediate future. This cannot be doubted by those 


‘who are familiar with the careful trials of such vehicles, 


which have for some time past been conducted in large busi- 
ness centres by extensive users of horse-drawn vehicles, and 
with the amount of capital actually appropriated by some of 
these enterprising but practical-minded firms for replacing 
the whole or a part of their horse equipment with electrically 


. propelled vehicles. 


Mr. Maxim holds that the electric carriage, like the trolley 


жыш for tram traction, has not only satisfied the ехрео- 


tations of its supporters, but has already opened ont a field 
far in excess of their original hopes. To this fact is due 
the increased prominence awarded to electricity abroad, in 
the home of the oil-motor carriage. This development and 
introduction of electricity, ав compared with other motive 
powers, is most remarkable, and surpasses any prediction 


that oould have been made a year ago. At the recent Paris 
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cab contest, the most complete and practical series of testa 
yet given to any class of vehicles, 11 ont of 12 competitors 
used electricity, and it is generally recognised that this is 
pre-eminently the power for the congested traffic of large 
cities. “ Ав а result of this cab contest,” says Mr. Maxim, 
4 Һе entire Paris cab system will substitute electricity as a 
motive power before the close of the present year.” 

The attention of central station managers is called to the 
improved and improving status of the new industry, espe- 
cially as in many localities it offers a solution to the problem 
of approximating to а continuous day load, or a tolerably 
level load factor. 

In regard to the form of storage battery to be used for 
automotric traction, it is pointed out that one with “ pasted” 
plates will probably prove to be the best from the point of 
view of high capacity; but that there are objections to all 
the existing cells of this kind, on the score of delicacy and 
short life. Whilst, therefore, it is quite probable that a 
cell of the Faure type may be devised to combine durability 
with high capacity, foremost American manufacturers, in- 
cluding the Pope Manufacturing Company, have almoat 
universally adopted the combination form, in which the 
peroxide plates are of the Planté type. | 

Mr. Maxim’s conclusions as to the requirements in the 
сазе of batteries for traction are well founded and deserving 
of careful consideration. To be of value for this application 
an accumulator should have a capacity of from 3:5 to 4 
ampere-hours per pound of oell complete. This is in the 
case of a battery giving during discharge а mean Р.Р. of 
l'9 volta; if the potential were lower, the capacity would 
require to be proportionately increased. The rate of dis- 
charge should not be lower than 1:3 amperes per pound of 
cell; and it should be possible to increase this rate up to 4 
or 5 amperes per pound for short periods, without injury to 
the oell. The time requisite for a complete re-charge should 
not be much above three hours. With a battery fulfilling 
these requirements, a distance of 35 miles can, according to 
Mr. Percy Maxim, be traversed with an electric phaeton 
seating two people, without ranning down the battery to an 
injurious extent. But, in making such a statement, the 
weight of the battery which will maintain the requisite 
power over this distance, and also the speed of traction, 
should assuredly be specified. These very essential parti- 
culars are here omitted; although, from data given further 
on in the paper, we may calculate that the weight of 
battery must be 28°6 lbs. per ton-mile; whilst the ratio 
ampere-hours _ 4 * — 
ä gives us time in hours, and 
F 11°32 gives us the required speed of traction in 
miles per hour. 

The journey of 85 or 36 milea—the latter being the 
normal distance in the case of. the Paris electric cabe—can 
be, and has been, greatly surpassed by the use of high capacity 
cells of short life. A run of 92 miles, without re-charging 
the battery, has been reported from Paris, but the competi- 
tion to realise such long journeys uninterruptedly is generally 
condemned by American engineers as removing the electric 
carriage too far from the field of practical utility, by the use 
of а battery incapable of withstanding rough usage, and 
economically useless by reason of its short life. The com- 
petition in question enables some firms in Paris to realise 


adequate profita in spite of the frequent renewals of the 
short-life cells; but the conditions which admit of this prao- 
tice are plainly of a temporary nature. 

Mr. Maxim states that the usual American practice is to 
equip a vehicle with 44 ocells in vulcanite receptacles, four 
groups being formed by boxing together seta of 11 cells. 
The four batteries, in parallel, are charged from a 110-volt 
circuit, and three different speeds can be obtained by varying 
the grouping of the batteries and the consequent voltage at 
the motor terminals. Thus, with all four groups in parallel, 
22 volts, approximately, are obtained; when two seta of two 
batteries in parallel are connected in series, 44 volta and a 
double speed are approximately realised; and, with all the 
cells in series, the voltage approximates to 88. 

The motors are generally in series, but sometimes two 
motors on the same carriage are mechanically separate, each 
being geared to its own driving wheel. In this way an 
“electrical balance is obtained between the driving wheels, 
and the alternative of а * mechanical balance” is obviated. 
In special cases this arrangement is advantageous. 

Mr. Maxim takes for illustration a  single-seated 
“Columbia” phaeton, which, he says, may be regarded as 
the standard of the day in Ив own field. It is described as 
follows :—The weight is, approximately, 2,000 lbs., 45 per 
cent. of which is due to the battery. The controlling 
apparatus consists of a foot lever connected to a 
band brake, & steering lever at the driver's right hand, 
the controlling lever at his left, a push button for 
an electric signal bell in the controller handle, and 
a foot reversing lever to be used only for backing 
This carriage is at all times under the perfect control of the 
driver, can be turned in a 26-feet circle, and can be stopped 
on the level, when going at the rate of 10 miles an hour, 
within 25 feet from the point of application of the brake, 
supposing the occasion to warrant the wear upon the tires. 
The manipulations can be conducted with ease by persons 
without previous experience. 

The recharging of the battery, after complete discharge, 
can be effected within three hours, the charging current for 
the battery used with this vehicle being 40 amperes, ї.е., 10 
amperes for each set of cells in parallel. The batteries can 
be charged within the vehicle, but it is advisable to 
remove them, so that they may be under inspection. Auto- 
matic arrangements, in which a recording wattmeter is com- 
bined with a cut-out magnet, have been employed with 
sucoess for cutting out the battery when charged; but these 
are found to be unnecessary when the charging is in experi- 
enced hands. In regard also to the condition of the batteries 
during the run, a little experience allows of ita being inferred 
with tolerable accuracy from the diminishing speed, slight 
as this may be. It has been found by experience that the 
average coachman or driver becomes competent after a week's 
instruction to take charge of the carriage. 

A considerable portion of Mr. Maxim’s paper is devoted 
to the delivery business, represented in our metro- 
polis by Messrs. Pickford & Oo. and Messrs, Oarter, 
Paterson & Co. The following data are given in 
connection with a delivery waggon, which is con- 
sidered a good example of the dry goods type :—Total 
weight, loaded, 4,500 lbs., including two drivers and 
1,000 lbs. of useful load ; maximum mileage, 25; weight of 
batteries, 1,300 lbs. The expense of running this waggon 
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for two 15-mile trips would be that of 18:5 kilowatt-hours ; 
and the yearly expense, for 300 working days, would be that 
of 4,050 kilowatt-hours. Now, it would appear from data 
obtained in the large eastern cities, that the oost of stabling 
one delivery horse at the owner's stable, together with the 
cost of shoeing and of repairs to harness, amounts to 250 dols. 
per annum. Bat an electric delivery waggon, with the two 
battery charges, can do the work of two horses, of which the 
maintenance would be $500, or, say, £103, per annum. 
Sinoe this sum would allow of payment for electrical energy 
at the rate of over 6d. per kilowatt-hour, the conolusion 
seems justified that “any reasonable price for power 
would leave a considerable margin in favour of the electrio 
carriage." 


With regard to the relation of auch vehicles to a charging 


station, it is anticipated that the former would generally start 
in the morning with batteries that had been charged over- 
night. But, after а first trip, recharging would be required ; 
and about mid-day there would probably be more or less of a 
“peak” on the central station load line. This would be 
followed by ап afternoon load, and by another peak at the 
close of the day. This applies more particularly to the 
routine of some large firms; but the use of electric waggons 
by а large number of small concerns worked under different 
programmes ought to effect a day load approximating to a 
fair degree of constancy. 

Mr. Maxim oonsiders that the operation of a cab or omni- 
bas system would work still more to the advantage of the 
central station, and that in many places, especially in localities 
where, for seathetic reasons, the trolley line is excluded, the 
demand for omnibus service is without doubt a real one, and 
will, within the next 12 months, call for the equipment of 
many such lines. But their success must rest іп a measure 
upon the co-operation which central stations may afford; 
and it would seem that the desirability of increasing the day 
consumption of power, as well as the magnitude of the 
ultimate demand, would invite the most favourable con- 
sideration of those who have the management of such 
stations. 

A suggestion which long ago was made in this country is 
about to be carried into effect in New York—that of a 
so-called “hydrant” for charging traction cells in situ. 
This is now being perfected by a prominent electric com- 
pany, and consists of a coin-controlled, or * penny-in-the- 
slot” mechanism, with a wattmeter, voltmeter, rheostat, 
switch, and terminals. 

Several central station managers have already led the way 
in the direction above indicated—as, for instance, at the 
station of the Central Railway and Electric Company, New 
Britain, Conn., where facilities for charging the cells of 

itinerant electrio vehicles were provided nearly two years 
ago. | 


— — — 


No one can blame the telegraphists for 
endeavouring to better themselves, but it 
may be doubted if their position is really 
a very strong one, or whether their case has been put 
forward in a manner which can command admiration. 
Mr. Hanbury may be wrong in desoribing telegraphy as 
"only a superior kind of typewriting,” and in stating 
that “sorting required more skill than did the ordinary 
telegraph work.” The telegraphiets on the one hand 
have urged the importance of their work, and on. the 
other hand have done a great deal towards minimising 
ita importance. They have asked for increased pay, 
and have striven with success, to get the technical ex- 


The 
Telegraphists, 


aminations to which they were subjected, abolished. If 
their services required the high skill they claim, then 
those who were capable of showing this high skill should 
have had no difficulty in passing a technical examination. 
Their position would then have been almost unassailable. 
They could have said, “ You have shown the importance of 
our position by requiring us to qualify for a technical 
examination which did not originally exist; we have 
worked for and passed this examination, now pay us ac- 
cordingly.” It could not have been contended, we think, 
that the teet was a very severe one (according to the schedule 
which has been shown to us) and its abolition was, we think, 
а departmental mistake from the point of view of obtaining 
a highly efficient service, and it was a disastrous abolition to 
the argumentative telegraphist agitator. Higher qualifications, 
higher pay, is all right, but lower qualifications and -higher 
pay is dly so. There is, we think, also something in 
Hanbury’s contention that a higher class of men than is 
requisite for the efficient discbarge of the work of a tele- 
graphist enter the service and may suffer accordingly. That 
the Commissions which have dealt with the complaints have 
been properly constituted may admit of doubt; it is an 
extremely difficult thing to obtain & tribunal which shall be 
really satisfactory. The wrong men are often called to give 
evidence, i.e., men whose acquaintance with the subject is 
imperfect ; whilst those who do know are left unquestioned. 
The agitators call for a Parliamentary inquiry, if such were 
granted would the decisions of the same be accepted? . 


THE French Exhibition, to be held next 


The Paris Exh Fear, is not attracting from English elec- 
trical engineers the attention which it 
should do. It is different with the Americans, and we are 


disposed to think that English manufacturing engineers 
should take advantage of this Exhibition to show of what 
they are capable. The national character for solidity ought 
to prove in English construction that the nominal or rated 
capacities which are used are much less than are allowed by 
foreign makers, and in competitive work this must often 
tell unfavourably unless English machinery is known. Paris 
offers the opportunity for doing thie. In the January 
number of the Proceedings of the American Society of Civil 
Engineers, considerable space is allotted to а paper by an 
eminent American engineer, Mr. E. L. Corthell, who has 
been in Paris taking notes. As electrical science is to be the 
keynote of the Exhibition, the electrical building will be the 
most striking object. It is shown in a bird's-eye view stand- 
ing in the centre of the Champs de Mars. The total area of 
the Exhibition will be greater than in 1889, though the site 
is practically the same. The additional area will be that on 
the right bank of the Seine, now occupied by the old Palace 
of Industry, soon to be removed. There will also be con- 
structed a new and permanent bridge across the Seine. This 
is remarkable as having an exceedingly flat arch with a ratio 
of rise to span of only 1: 17:12, giving the great thrust 
of 288 tons per square metre. А movable sidewalk is 
to be constructed, one platform moving at six miles 
per hour, the other at three miles per hour. But as 
there will be regular stations, passengers will need to 
alight at these. The speed of travel from place to place 
oan easily be 10 miles per hour with a fair walker. The 
motive power is to be electrical and rollers are to be 
India-rubber covered for silent running. Doubts are thrown 
on the elevated position of this moving platform, if only on 
account of the serious obstruction of the view. The ascent 
of a staircase is also an objection. Though only narrow, 
4°26 and 2°62 feet wide respectively, the platforms are ex- 
ted to accommodate 50,000 passengers per hour in its 
ength of 2:6 miles. We would urge upon English manufac- 
turers the desirableness of putting in an appearance at this 
Exhibition. Becanse they are now so busy is no reason 
that they should neglect so useful a means of becoming 
known. Americans mean to push their own interest at 
Paris, and they have great experience in electrical work, but 
we do not believe that their productions are &o solid as our 
own, nor are they better made or finished. | 
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RETURN FEEDERS FOR ELEOTRIO 
RAILWAYS. 


In the Elektrotechnischer Neuigkeits- Anzeiger, Nos. 9, 10 and 


11, there ap a mathematical investigation by Br. Bóhm- 
Raffay on the question of insulated return feeders, which will 


be o considerable interest to electrio traction engineers. 
The corrosion of iron structures by ground return currents 
has now become in America a very serious drawback in 
connection with trolley lines. The insulated return feeders 
appear to be the only thorough means of combating this 
evil, and cons'quently they demand the careful attention of 
engineers in this country while electric traction is yet in its 
infancy. We consider it desirable, therefore, to give a 
somewhat full account of Béhm-R.ffay’s investigatio, which 
moreover does not admit of much abridgment. 

The aim of tbe article is to give simp'e formulæ or where 
possible graphical methods of determining the section and 
volume of the return feeders. 


].—DegTERMINATION OF THE POTENTIAL Dror. 


If an insulated conductor of resistance R carries a current 
0, the drop of potential A at its end is given, as is well 
known, by the expression A = C R. If the conductor is 
homogeneous and of uniform cross-section, and its length is 
L, the loss of potential at any distance z from the initial 


point will ba 4, = c RE, and the potential gradient along 
the conductor will be represented by a straight line whose 
inclination а to the axis 1, is given by the formula 


tan a = сн. 
L 
If the whole current is not communicated to the conductor 


at one end, but only > and E at the middle, the loss of 


potential in the two halves will be €? and <= rerpectively, 


and the total loss in the whole conductor will be 3 c R. 
_ The potential gradient now becomes a broken line; and it 
is evident that the total loss of potential in the conductor is 
smaller, the greater the number of equi-distant feeding 
points in the conductor. 

In order to investigate the general case, let us suppose 
that the conductor is divided into n «qual parts, each of the 


resistance s, and let each point of division be fed with a 


current с = S. 
л 


C/n O/a Oja Cn 
DII 
A Г C/ v (я -1) 


C/n C/ v 
far fm | 
Cin EÈ 

һ 


4 
Fio. 1. 


If we number the sections from l-ft to right, the loss of 
potentisl iu each pirt comes out as follows : — Tne first section 
must carry the whole current, wulle every following section 


carries always =. current less than the previous. The loss of 


potential in each section will therefore be 


In the first section è, = == 
7 
C 
„ second , ĉ = " (n — 1) - 
7 
„ third „ ё = a (n 2) i 


ard » last „ = 5 {п — (n — Di = zou Re 


n^ 


The total loss of potential between the ends of the соп, 


ductors is obtained by summing the expressions on the left- 
hand side, which form an arithmetical series. 


n 


А = >д * (1 + 1) 5 zp” 1). 


If the number of feeders, n, is infinitely great, in which 
case c will be infinitely small, then A = = ard the loss of 


potential between the ends of the conductor, when it is fed 
uniformly along its whole length, will be only half the loss 
5 occurs when the whole current flows through ita whole 
engtb. 
An analogous case occurs in the theory of beams. When 
a cantilever of length, L, fixed at one end is loaded, at the 
other end with a weight, w, the greatest bending moment is 
WL; when the same weight is distributed uniformly along 
the whole length of the beam, the greatest bending moment 
In an electric railway with considerable traffic, n ig always 
а large number and the formula for the potential drop А = 
“= may be taken as sufficiently accurate. The variations of 
the current at the feeding points in an actual railway are 80 
great as to make errors introduced by the use of the formula 


A= T of no importance. с is here the current at the 


central station and в the total resistance of the rails. If we 
take, for example, a 10 km. track, with moderate gradients, 
and а 5-minntes service, running at 10 km. per hour, the 


number of cars will ba 24 and A — ds x 25, which is only 
4 per cent. different from what would be given by the 
formula ="; even if we take the case when two cars meet 


and n — 12, the difference betwcen 24 13 and = is only 


8 per cent. 

If the current is uniformly fed to the conductor the 

potential gradient is a parabola, the equation to which is 

2 
y? = Ir The parabola passes through one end of the 
conductor and the apex lies vertically above the other end. 
In the above equation the apex is taken as the origin of 
oo-ordinates and the above-mentioned perpendicular as the 
exis of &b:cist ee. 

Hitherto we have assumed that the conductor is com- 
pletely insalated. This is, of couree, not the case with the 
rails of an electric railway used as а return; hence the 
corrosion of water and gas pipes and other ills. | 

The ipjurious effects are greater, the greater the potential 
difference between the rails and the ground. 

The potential diff-rence will be greater, the greater the 
current which the rails have to carry. 

To reduce the drop of potential in the rail return, and 
between the rails and the ground, insulated return feeders 
are made use of. The influence of these return feeders on 
potential gradient of the rails will now be investigated. 

The central station is supposed to b» at one end of the 
line. Тһе two ends of the lice are supposed to Ъз connected 
to the dynamo in the central rtation, the one by an insulated 
cable, und the other by a resistance «qual to that of the 
cable. Ic is assumed that half the current supplied to the 
rails will low to each of these two conau tors coun cted to 
the end of the rails. Since each half of the line has a 


resistance =, the maximum potential drop from the middle 


of the rails will be A; = = This reduces the drop to } of 


that which occurs when no return cable was used. 
An anulogy from the theory of beams also comes in here. 
When a uniformly loaded beam is supported at both ends, 


the centre is ZE, The number of supports of a uniformly 
loaded beam correspond to the number of feeders and the 


bending moment to the potential difference at any point 
of the rail. The analogy appears to apply generally. 
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If the whole line is divided into m sections by the terminal 
connections of return cables, the maximum potential drop 


between any two cables will be 
D m TUR 
Ee } 2n m 8 


a formula which may be deduced by calculating the maxi- 

mum bending moment in a beam of length в, with a uniformly 

distributed load, c, and divided into m equal sections by 

крон (N.B.—The beam is supposed to be cut through at 
support). 


In fig. 2 these potential gradients are graphically repre- 
sented for a particular case. A horizontal line is assumed, 
18 km. in length, upon which 36 cars, taking each 15 
amperes, run. The resistance of the rail return is 0:01 
ohm per kilometre. The line is a double track, and the 
moment is chosen in which two cars meet, therefore, с = 
86 x 15 = 540 whee = 0°01 x 18 = 0°18 and n 


= 18. The potential drop when no return cables are used 
is A = 40 x 018 „ 19 5:8 volte, or (approximately) 


2 X 18 
a, = 540 x 018 
2 
If one cable is connected to the end of the line, since the 
number of supply points (17) is uneven, 


540 x 0°18 


= 48°6 volts. 


4, = = 12°15 volta. 


With another cable connected to the middle of the line 


540 x 018 _ 
With two intermediate cables 
A, = MO x 018 _ 1-8 volts, 


8 x 82 


I1l.—-D TERMINATION OF THE OROSS-SECTION AND 
VOLUME OF THE COPPER. 


Now tocalculate the section of the сор r, on the assumption 
that the fall of potential in each cable is the same, во that 
all the points of connection to the rails may be at the same 
potential, let there be, besides the cable to the terminus and 
the connection to the beginning of the line, m intermediate 
cables, which are connected at equi-distant points. The near 
yeh the line is close to the central station, so that the. 
ength of the cable in this case is negligible. The line is 


divided into m + 1 equal sections by the m return cables, 
and the sum of the currents in each of these sections is 


_ C 
Cin — n I + 1 e 
E 
m +1 
amperes, while the current at the beginning and end of the 
T£ 0 
line is, in each case, 7 

If the return cables are laid aloug the side of the line, the 

А EN L А 

length of the first is 7, — 5 


l, = 21 and во on. 
m + 1 


drop in the conductors, K the conductivity coefficient, s the 
cross-section of a conductor, then 


On ? Cm / on / Cm L 
> 7% *1 1 m ‘7% m 1 
. + K A T2 K 4 


Substitute, now, in this equation the values of li, Ї,.... and 
we obtain 


Each cable carries, therefore, a current of 


of the seoond 


If A be the permissible potential 


| Cm Is b C L 
> = — = sa) ae ХХХ. E wd d 
(8) ka net Ee + m}— ^ 
Cm L m Cn 1 : C 
2 = m oe 3 T ER, im 
m--1 2kKA тмт+1 2K A 
CL CL 
У „TTT ЕЕ БНН 
CCC 


Now, this last expression is a constant, since L and o for a 
given line are constant. It follows from this that “ the total 
copper cross-section is the ваше whether one cable only is 
applied to the distant end of the line, or whether any number 
of cables are connected to equi-distant intermediate points.” 

In order to calculate the volume of copper in the return 
cables, it is only necessary to multiply each member of the 
firat expression for = (s) by Li, I, &c.; then 

N Un 3 3 3 С L? 
Z (vol) = SEN 3+134+....Һ3| TAX >? 
substituting the values of /,, la, &c., in terms of т, and m 


_ Cm L? 23 13 m? 1? ! 
20 AA a ТӨТ * sh, 
poo Ut 
KA 2 
ERE. jj 4 0m D 
НЕН 9.16 .. . mi} L ct 2 


The part within the brackets is some of the squares of the 
natural numbers up to m, ie, = m (m 1) (2 m +1) 
6 


When this and the value for Cm is introduced into the 
form 


I? m (m--1) En). 0 L? 


m 0 
(0) = (EIU EA 6 m41 2KA 


= 2 4 ст 
3 K A 6(m + IIK A 


This on has evidently a maximum value when 
т = 0, and a minimum when m = &. 

It follows, therefore, that the quantity of copper required 
when one conductor is connected to the terminus of the line 
is а maximum; and when an infinite number of return 
cables is used it is a minimum. 

difference between the maximum and minimum 
quantities of copper is considerable. Making m = 0 in the 
above equation А i 
CL CL 
Е SKA 6K 
$4, the quantity of co is 50 per cent. more with one 
cable than with A infinite namber. 

The value of the second member of the expression for the 

quantity of copper decreases very rapidly with the increase 
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of m. For example, using three return cables, the second 
member is only about 3 per cent. of the value of the firat; 
using six returns it is only 1 per cent. It is not to be 
forgotten that the maximum potential drop with one cable is 


CR 3 è : 8 CR CR 

S, whil th th рос =} 225 
в, While wi ree and six it is 128 and 392 

respectively. "Therefore, besides using less copper, there is 
in the latter cases, a very much more favourable potential 
gradient. | 


(To be continued.) 


OZONE AND FOGGED PHOTOGRAPHIC 
PLATES. 


By E. ANDREOLI. 


I READ some years ago in an extract from the Dublin 


Chemical and Philosophical Club that Dr. Emerson Reynolds 
stated that the latent image (i.e. the image before it is 
developed), when submitted to the action of ozone, was com- 
pletely obliterated ; not only was it impossible to develop it, 
but a second image might be re-taken in the camera upon 
the same plate. This, he said, is against the mechanical 
theory of photography and proves that it is due to chemical 
changes in the sensitive film. | 

No doubt this action of ozone on sensitive photographic 
plates is not generally known. 

If ozone destroys a latent image on a photographic plate, 
why should it not restore to а fogged film its primitive 
properties ? 

Why should it not oxidise the silver compounds which the 
white light has reduced ? 

Starting from this fact, that, according to this statement, 
ozone destroys the effect of the exposure of a photographic 
plate to light, I made the following experiments a few days 
ago :— 

In the dark room two dry plates were half wra in 
tinfoil and black paper and then the non-protected films 
were for two seconds exposed to the white light of the sun, 
which on that day was very brilliant. 

Under ordinary circumstances the part of the film which 
has been struck by daylight would be inevitably fogged ; it 
would no longer be able to take even the faintest image, 
and when dipped in the developer would simply turn black, 
because light has spoilt it and it has become utterly un- 
available for photographic purposes. 

I ozonised the plates daring about four minutes, and after 
this I placed them under а Róntgen tube, and in the usual 
manner I. photographed an eye-glass in its case. On the day 
before, I had exposed two plates to the light of an incan- 
descent lamp and ozonised them afterwards, and this first 
experiment had been somewhat encouraging ; two following 
ones, however, had been a complete failure; there was an 
image on the halves which had not seen the light ; the other 
halves were as black as pitch, 

The experiments to which I refer now were suocessful in 
that sense that the image of an eye-glass in its case was visible 
on the whole surface as if the silver compounds of one half of 
each plate had not been acted upon by light. I will not 
pretend that the two halves of each plate were equally trans- 
parent ; this is a matter of detail; with more ozone (I had 
only four small luminous tubes) there would be no difference 
between the two parts of the plates, and the image would be 
as sharp on the halves which have вееп the light than on 
those which have not seen it. | 

Captain А. W. Abney in his “ Instructions in Photo- 
graphy " speaks of general fog, by which he means the fog 
produced in development, caused by the partial reduction of 
the silver salt all over the film. This, he says, is probably 
due to the decomposition of the gelatine by long cooking, the 
products of which in the presence of a developer are apt to 
react on the silver salt and produce a partial reduction on it. 
The production of this kind of fog and electrical disturbances 
in the atmosphere are apt to go together. 

Auother fruitful source of fog is the light admitted to the 
plates during preparation or development. Whatever may be 
the cause of the fog, if the emulsion be not hopelessly at fault, 


or if the plates have seen the light, according to Captain 
Abney, who does not suggest the use of ozone, the remedies 
are: the use of potassium bichromate or the addition of 
cupric chloride or of a few grains of ferricyanide of potas- 
sium with a little bromide of potassium. 

Prof. R. Meldola is, I think, the only specialist in photo- 
graphy who has treated this question of the disappearance 
of the invisible image, which he considers as a photo redac- 
tion product. * Such & compound," says he (“Chemistry 
of Photography," 197), “ like all reduced uota, is 
susceptible of oxidation. In accordance with this view of 
the composition of the invisible image, it is found that the 
latter can be destroyed by oxidising agents . . . . such 
as nitric acid, the chromates, permanganates, metallic per- 
haloids, which are equally effective in destroying the invisible 

e 9 


i ; 

* [t is generally believed also (р. 205) that atmospheric 
oxygen (or ozone) plays a part in the obliteration of in- 
visible image. The destruction of the image may, in such а 
case, be due to indirect rehalogenisation, that is to say, the 
oxygen or ozone may oxidise the halogenised sensitive, and 
9 the halogen, which then attacks the reduction 

uct.” 
d The above-described experiments confirm the statement 
made by Dr. Emerson Reynolds on the erasure by ozone of 
the image impressed on the film, and show the possibility of 
restoring to the plates their sensitiveness. 

Beyond the interest which they present from a scientific 
point of view, they did not seem, however, to present any 
particular character of usefulness; but a friend has suggested 
that in the works where photographic plates are manufac- 
tured, the ventilation by ozone may prove beneficial in re- 
moving the many causes of reduction which fog the films. 


I intend to carry out a series of exhaustive experiments to 


. ascertain the regenerating power of ozone on photographic 


plates which have been submitted to a more or less prolonged 
exposure to the daylight, and I will have for the readers of 
the ELECTRICAL REVIEW some blocks eis Mu results of 
the resuscitation by ozone of photographic p killed by 
daylight. 


CORRESPONDENCE. 


„Wireless Telegraphy in 1849,” 


Mr. J. W. Wilkins's interesting letter published in quo 
issue of the 24th ult. carries us back to early electrical days, 
1849, but I can well recollect when а youth, and having the 
privilege of fishing in the Serpentine River in the Kensing- 
ton Gardens, seeing some gentlemen with wire and battery 
doing something at the water's edge, first on one side then 
on the other; this would be about 1843. 

Many years after this I was informed by Sir Henry Tyler 
(late of, the Board of Trade) that he was the gentleman who 
was trying experiments to send a current across the water 
without a wire “used as a conductor." = = 

No doubt he could tell us the result of his experiments, 
but the principle he worked on is very different to that on 
which the present experiments are being made. 


C. E. Spagnoletti. 


Central Station Voltmeters. 


Referring to Mr. C. B. Nixon's inquiry in your issue of 
10th ult., I would point out that the voltmeter used in the 
Folkestone Central Station for paralleling is of the Kelvin 
moving coil type. It is arranged with ita zero at the middle 
of the scale, and the design of the instrament is such that 
the widest divisions are given at each side of zero. The 
instrument is one with a single circuit, the ends of which 
are connected to the алаи One of the instruments at 
Folkestone is used when a dynamo is being started up, to 
indicate when the voltage of the dynamo is the same as that 
of the circuit on to which it has to be switched. A donble- 
pole voltmeter switch is arranged to put the instrament 
ncross the main dynamo switch. The instrument indicates 
zero when there is no difference of potential across the 
switch. If the voltage of the dynamo is higher than that 


- 
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across the buss bars, then the pointer will be deflected to the 
“dynamo” side. On the other hand, if the voltage of the 
bus bars is higher than that of the dynamo, the pointer will 
be deflected to the “ buss bar” side. The sensibility of the 
instrument is such that 20 volts gives a deflection over the 
whole scale on each side of zero, and the internal resistance 


and the winding of the coils enable it to withstand the total - 


voltage across its terminals without damage. 
James Ferguson, 
Manager, Electrical Department, 
JAMES WEITE, Glasgow. 


The Telegraphists and Mr. Hanbury. 


May I call 2 attention to the following statements 
made by Mr. eu M.P., in the House of Commons, 
February 20th (Monday), 1899 :—“ Telegraphists talk as if 
operating work was skilled work of & guperior kind, but it 
was only a superior kind of typewriting.” In addition, Mr. 
Hanbury, in reply to a question by Mr. Spicer, said he did 
not consider the 5 were performing more efficient 
work than in 1870. The postal telegraph clerks desire to 
oombat these statements, and wish to obtain an expression of 
opinion from a number of gentlemen, who, either in their 
capacity as editors of newspapers, or electrical engineers, 
have been able to form definite opinion regarding the skill 
required of a telegraphist. If you could state, however 
briefly, whether your views coincide with those of Mr. 
Hanbury, I shall be very grateful. 


E. H. C., per S. W. Belderson, 
Parliamentary Secretary, Postal Telegraph Clerks 
Association. 
[As stated on a previous occasion, our columns are open 
to the discussion of the position of the telegraphists. We 
refer in a leaderette to the general subject.—Eps. ELEC. REv. | 


The Kilduchevsky Mega-Telephone Transmitter. 


Sending to your valuable paper the bond fide description 
of my telephone transmitter and the resulta obtained thereon, 
I vy gans to receive from you a fair and technical criticism, 
but I regret to notice that you have stated some misleading 
points in your article, viz. :— | 

1. Never was it “stated ” that dust, moisture and derange- 
ment oan ozidise carbon; it is obvious that the sealing of 
"o contacts in а vacuum will prevent oxidation. 

he gauge of the wire of the 2,000 miles long overhead 

was from 4 to 5 millimetres diameter, but I always 

understood that the total resistance and capacity are only 
interestipg in the оре testa, not the gauge only. 

9. The tests in this country were carried out on an 
artificial cable in which the essential electrical condition of 
a modern Atlantic telegraph cable were accurately repro- 
duced. For the purpose of comparison, two of the most 
efficient telephonic transmitters were pitted against mine. 
Both had been previously tested to make sure that they 
worthily nted their respective t pe 

On bringing the section of the cable into circuit, with 
a resistance of 342:9 a and a static capacity of 84:62 m. X., 
the product being 11:861, the intensity of the two trans- 
mitters was much reduoed, and the * Kilduchevsky " 
became marked by the best. | 

I believe that it was a fair test for all the three trans- 
mitters, as they were tested on the same conditions. 

As to the novelty of my invention, the question is decided 
by the American aud German Patent Office. 

But I am of the same opinion as Mr. W. M. Mordey 
(Society of Arta, February 8th), that it is always the case for 
a number of people to say that they have done the same thing 
20 years ago; the iar thing is, that those statements are 
made only after someone brings an invention to а success. 


Paul Kilduchevsky. 


[The exact wording of the description forwarded to us is 
as follows :—'* The power of the current may be increased to 
any required extent without liability of oxidation of the con- 
tacts, and the same are protected from moisture, dust, and 
from derangement, snd no packing can occur.” To an expert 


doubtless, * total resistance and capacity are only in 

in the telephone tests,” but all are not experta, and to suc 
the 2,000 miles bare statement is most misleading. It is 
unfortunate that Mr. Kilducheveky did not say of what type 
the “ two of the most efficient telephonic transmitters were. 
— Eps, ELEC. REv.] 


The Fittings Censorship. 


The letter which you have seen fit to publish from Mr. 
C. A. Clarke consists chiefly of a violent personal attack 
upon myself, and во far as it is this, it is a matter of not the 
slightest moment to me, and if it had been nothing more I 
should have left it unnotioed. There are, however, one 
or two statements concerning which my silence might Ъз 
misconstrued. 

It will be readily understood that in introducing so novel 
& course as the registration of fittings, it is impossible to 
foresee every contingency that may arise, and in one or two 
points I found it possible to modify the rules so as to meet 
the convenience of manufacturers without detriment to the 
interests of the Corporation or their consumers. I aocord- 
ingly sent round on February 6th two circulars to all 
manufacturers whose addresses can be found in the directory; 
copies of these circulars I enclose in case you should care to 
find space to publish them. 

Mr. С. A. Clarke is merely an agent, and not a manu- 
— эр hence he did not о үүө соаг since 
only manufacturers are at present entitled to register fittings. 
It 1 obvious, therefore, that the registration and the pro- 
vision of duplicate fittings does not concern Mr. C. A. Olarke 
in his business. 

I have under consideration a further modification of the 
rules, by which agents and merchants will be allowed to 
register apparatus not manufactured by themselves. If I 
decide on this course, Mr. Olarke will receive a circular 
informing him of the fact. 

There appears to be a great deal of misconception as to 
what the registration whioh I have introduced really is. All 
that is required is that fittings used shall conform to certain 
testa, and the actual fittings may be submitted, but in order 
to avoid the inconvenience of contractors having tosubmit the 
same kind of fitting many times over, I arranged that such 
fittings might be permanently regi ой certain con- 
ditions, one of these being that samples were submitted in 
ш ta one for teeting, the other for show purposes. It 

i JJC 
register the fittings, but they may do so if it suits their own 
convenience, and I find that the majority of manufacturers 
are gladly availing themselves of this, 

Ав the alteration in the regulation as to flexible 
wire, it is quite true tbat I now give contractors the choice 
of employing wire ins with pure rubber of a certain 
minimum thickness as well as with vulcanised rubber. I 
did this in order to bring my own regulations in harmony 
with those of the Institution of Electrical Engineers. 

Mr. C. A. Olarke’s statement that I have made private 
exceptions in favour of individuals is absolutely and entirely 


untrue. 
C. H. Wording ham. 


[Copy or Or&cULAR.] 


I would рош, out that in the case of expensive fittings, it is not 
often that these are used in quantities, and in issuing the new 
regulations I quite contemplated that these would be applied for 
under A, that is to say, that a manufacturer would not seek to 
register any very ive apparatus, but would leave it to the con- 
tractor to apply in each particular case, where such expensive ap- 
paratus was fixed. 

If the a us is used in such large quantities as to render re- 
peated application under Form A necessary, it would then surely be 
for the manufacturer to apply under Form B for regis- 


8 I mean fittings costing, say, £5 and up- 


С. Н. Wonomanan, 
Рег W. М. and С. 
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Dear Birs,—Certain questions bave arisen in connection with the 
granting of certificates of registration for fittings supplied through 
agents. I have to inform you that it is impossible to 
ficate to any but the actual manufacturer of the fitting which it is 
sought to register. 
it In those cases where an agent sells fittings which, for trade reasons, 
it 18 desirable should be sold without the name of the actual manu- 
facturer being disclosed to the public, I have no objection to treating 
both the application and certificate as confidential, provided that the 
manufacturer has no objection to this course. Thus, suppose an 
agent, A, sells fittings manufactured by B, the application for regis- 
tration is signed by B, and the certificate is made out to B, but the 
samples are shown here on the sample board, and instead of being 
marked manufactured by B, are marked supplied by A. 

Another point which has arisen is ia connection with articles 
sold by agents who are necessarily without the original certificate 
granted to the manufacturer. Ав purcbasers often require to see 
the certificate before giving an order for fittinge I shall be happy 
to issue duplicate certificates for any fitting at the request of 
manufacturer.— Yours truly, 

C. Н. Wonprm«GHAM, 
Per W. M. and C. 


Shocks from Motors. 


Should the frame of a motor be insulated or earthed ? 

We have recently seen how the many established rules 
disagree on this point, and it appears to me that the discussion 
at the I.E. E. meetings led to no unanimous conclusion. 

A study of the possibilities under all conditions shows 
that ап equally severe shock might be received under 
circumstances by touching a brush or terminal whether the 
frame were “insulated” or “ earthed.” With the former 
method, also, the mere touching of the frame might result 
in a shock, un impossibility, of course, with an “ earthed ” 
frame. 

We have further to consider that direct coupling and 
driving throngh gear is a common necessity, and insulation 
under such circumstances would bs out of the question. 

I would therefore suggest that no effort be made in future 
to insulate the motor frame, and that if the voltage should 
exceed 200 an efficient earth connection be provided, and all 
live connections suitably gaarded. 


David Stevenson. 
March 1st, 1899. 


e.. 
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The Nernst Lamp. 


Allow me to draw your attention to & mistake which 
oconrs in Notes" of your last issue. In giving particulars 
of the scheme of the Nernst Electric Lamp Company, you 
say that the same is acquiring the patent rights in the 
United Kingdom, whereas the proposed company acquires 
only certain colonial rights. 

May I, whilst on this subject, point out that one does not, 
in view of counsel's opinion and of the publication of the 
Nernst blue-book, see ın what colonies valid patente can now 

Sarely it wonld have been easy for the directors of the 
Nernst Company to ascertain this, and to inform the public 
more fally. 

That the promoters should have floated the company 
whilst matters are in such a problematic condition, is mach 
to be regretted, and cun only do harm to electrical enterprise. 

‚ e . . 1 may add tnat I have given the Nernst lamp 
my attention for tome time, and have made experimenta 
with the same object in view. Tnese have been во far quite 
satisfactory, and 1 can confidently state that, by the process 
I refer to, lamps of any candle-power and voltage can be 
produced consuming only 1:5 watts per candle. No pre- 
liminary heating is required. 

F. Fanta. 


Kilduchevsky Mega-Telephone Transmitter. 


I note that your excuse for publishing a false statement 
regarding my tects of this transmitter is that it was con- 
бапка in a Ms, thut some body (name not given) was kind 
enough to send you. Can it be that anybody can get any- 
thing inserted ір the ELECTRICAL REVIEW at the cost of a 
postage stump ? 

Muy I inquire why if, as you claim, you ad heard of 
artificial cabies without bobbins, your leading article con- 
demned all such cables for telephone testing without reserva- 


grant a certi- . 


tions in favour of those innocent of inductive reaction? To 
have written that some artificial cables are suitable while 
others are not might conceivably have done good; to 
stigmatise all as bad surely justifies the reader in suspecting 
ignorance or carelessness. 

Then you speak, in the same article, of * the all-important 
element of gauge," and say “a very bad telephone would 
work well through 5,000 miles if the wire were of sufficiently 
large gauge." Surely you must recognise that other things 
—metal, dielectric, mode of erection—have to be considered. 
Gauge alone would not compensate for errors in respect to 
these. Can the ELECTRICAL REVIEW ойе any authentic 
instance of even а very good telephone having spoken 
through 5,000 or even 2,000 miles ? 1f not, why say that a 
very bad one will do so? The leader writer apparently had 
in his mind speaking through а resistance box with the 
equivalent resistance of 5,000 miles plugged ont—a common 
un for tyros. 

hen the test through a looped wire which you so un- 
equivocally condemn might be quite effective апа conclusive. 
It all depends on how the looped wire is made up. If it 
апа comes on the same poles or even on the same fox dr 
railway it is useless; if the return half is ont of the inductive 
range of the outgoing half the loop will yield а good test. 
on do not hint at anything of this kind, but simply ban all 
00 

ach leading (or rather mis-leading) articles cannot work 
for good. 

A. R. Bennett. 


[As Mr. A. R. Bennett can testify from his own expe- 
rience, we do not insert all communications, even when the 
postage has been paid. As we point out on page 353, the 
statements were sent to us by the Kilduchevsky Mega-Tele- 
phone Syndicate, to whom Mr. Bennett gave a report. 

Our leaderette did not condemn all artificial cables, other- 
wise the expression, "there is often a reaction between the 
bobbins,” the meaning of which is obvious, we should think, 
would not have been inserted. 

The phrase, the all-important element of gauge," does 
not imply that gauge is the only important element, as 
appears to be imagined. 

he ELECTRICAL REVIEW cannot cite any authentio 
instance of telephone working throngh 5,000, or even 2,000 
miles. It does not require to do 80; the writer had not in 
his mind speaking through а resistance bor. 

The statement as regarde working through a loop contains 
the words, “and without using earth,” which Mr. Bennett 
has ignored. Curelessness to note such points as this can- 
not work for good," to use Mr. Bennett's own words. 

Finally, we may add that the writer of the leaderette has 
an intimate knowledge of experiments on telephone working, 
a knowledge certainly not second to that of Mr. Bennett 
himself.— Eps. ELEC, Rev. ] 


LEGAL. 


Тнв CASTHEBR-KBLLNEB ALKALI Company, LrurTED, v. Тин 
COMMERCIAL DEVELOPMENT CORPORATION, LIMITED. 


Ix the Court of Appeal on Tuesday before the Master of the Rolls and 
Lords Justices Rigby and Vaughan Williams, the case of the Castner- 
Kellner Alkali Company, Limited, v. the Commercial Development Cor- 
poration, Limited, who carry on business at Charlton with interests 
in Birmingbam and elsewhere was heard on appeal by the defendants 
from an order by Mr. Justice Bigham, sitting as а judge of the 
Chancery Division. The action was one brought by the plaintiffs 
who are the registered owners of letters patent granted to Mr. Oarl 
Keliner for an invention of improvements in the electrolytic 
apparatus for decomposing alkaline salts, for an injanction to restrain 
the defendants from manufacturing or selling caustic soda or other 
alkaliin infringements of their letters patent. The defendants con- 
tended first that the plaintiffe patents were bad for disconformity, 
and secondly, they denied infringement. ak. | 

Mr. Terrell, Q O., Mr. Altbury, Q.C., Mr. McOonkey and Mr. J. H. 
Gray appeared in support of the appeal, which was opposed by Mr. 
Fletcher Moulton, Q. O., Mr. Bousfield, Q.O., Mr. J. Graham, Mr. A. J. 
Waller and Lord Robert Cecil. 

Mr. TERRELL, in opening the appellante’ case, said that his clients 
were appealing from the judgment of Mr. Justice Bigham, holding 
them liable for threatened inf t, and he thought infringement 
also of а patent taken out by Keliner in the year 1894, No. 20,259, for 
improvements in electrolytic apparatus for decomposing alkaline 
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salts. The subject to which the patent applied was a very extensive 
trade in the manufacture of caustic soda. That was a combination 
of the metal sodium with oxygen used in the arts of soap making, 
many hundreds of thousands of tons being used ina year. Caustic 
вода had always being manvfactured from common salt, which was a 
combination of chlorine and sodium, and the problem in the manu- 
facture of caustic soda was to get rid of the chlorine which was 
combined with the metal scdium and common salt, and to 
substitute for the chlorine oxygen. That was the problem to be 
solved. For many years that had been done and was still done 
chemically. Many years ago it was ascertained that you could decom- 
pose metallic salts by an electric current. You passed a corrent 
through a cathode through an electrolyte and through an anode with 
the result that the scdium was separated from the chlorine, the salt 
was decomposed, the metal was decomposed on the one side and the 
acid of the salt, or the chlorine or oxygen, was evolved at the other 
end of the apparatus. In that way metals were produced from salts. 
That was used in the prccess of electro-plating. As soon as that was 
understood it was obvious that the same thing could be done with 
chloride of sodium. You could by passing an electric carrent through 
chloride of scdium obtain metallic sodium at one end and the evolu- 
tion of chlorine at the other erd. But there was a difficulty because 
the avidity tho metallic sodium had for oxygen was so great that 
as soon as it was formed by the electric process it was decomposed 
again. Bir Humphrey Davy discovered a fact which was the founda- 
tion for all the electrolytic propcsalsfor the decomposition of :hloride 
of sodium, and that was that if you used a cathode which was com- 
posed of mercury, the mercury absorbed the metallic sodium and 
protected it from the action of the water contained in the flaid for a 
certain tim», so that by way of electrolysis you could obtain metallic 


sodium, but you obtained it alloyed by a large percentage of mercury. 


Bubsequently to that discovery a great many attempts were made to 
utilise this discovery in the arts, and he (counsel) would have to 
deal with those attempts at some length, because he wanted their 
Lordships to exactly understand what it was that Kellner invented, and 
why he said that patent was bad, and why he said that the defen- 
dants had not infringed it. 

Lord Justice RiaBy: You say both do you? 

Mr. TRRBELL: Yes, I say his patent is bad for dieconformity. 

The MaA8TZB оғ THE ROLLS: That isa question of construction. 

Mr. TERRELL: Yes, а question of construction, having regard to 
the knowledge of the art at the time the specifications were filed. 
Then 1 вау the plaintiffs’ patent is bad for want of subject-matter ; 
and then I say that I have not infringed it. The learned counsel 
eaid that the first attempt at putting Sir Hamphrey Davy's process 
into use was by & patent taken ont by Atkins and Applegartb, with 
which it would be necessary to trouble their Lordships. Atkins and 
Applegarth tock out their patent in the year 1890, No. 20,768. Their 
Lordshíps hsd before them an enlarged drawing of that patent— 

is process was eminently calculated to waste mercury, and 
eminently calculated to waste labour in the transference of the loaded 
mercury. This prccess, therefore, came to nothing, but it was illus- 
trativa of the first practical attempt which was made to utilise the 
prccess which had been described by Bir Humphrey Davy. 

The M. SIR оғ тне RoLLs: You say wasteful in mercury. 

Mr. TERRELL: Yes; and in labour and energy in carrying the 
process to a practical result. The apparatus was also necessarily 
complicated and imperfect in its operation. The next proccss was 
that of Hermite and Dabosc, 1891, No. 21,959. That also was 
eminently calculated to be wasteful in mercury, having regard to the 
value of the mercury used in comparison to the value cf the product. 
It was also an intermittent prccess, the mercury being first charged 
and then ditcha»ged, and always kept іп a state of flow. Then came 
Jensen's process of 1893. This was a continuous process, bat 
involving the mechanical carrying of the mercury from one vessel to 
the other. Не would next deal with Castner's process. In consider- 
ing that prcoess, he would point out that the ealt was decomposed by 
the electric current pure and simple. There was nothing to arrest 
it; but when they got to the other side of the process the amalgam 
of mercury might be decomposed by water only, or arrested by an 
electric current. Now, it was v.ry essential in this process that the 
richness of the amalgam should be kept very nearly constant. If the 
amalgam was freed from mercury very much quicker than the taking 
up of mercury, it was presented to the action of electrolysis at diffe- 
rent stages of richness, which was undesirable, and not economical 
to work. The mercury amalgam, if allowed to be decomposed by 
water alone, required a very much larger surface of water to 
discharge it from its sodium than it did the electrolyte to 
charge it with sodium. If, on the other hand, the current 
was employed through both sides of the process, the dis- 
charging process was much quicker than the charging, во they 
again got their mercury presented with different richness to the 
process of electrolysis, and Oastner appreciated that, and Castner 
achieved what they bad now got for the first time—a really con- 
tinuous process, He used a circular chamber, divided into two halves 
by a diaphragm, or partition, which did not quite touch the bottom 
ofthe chamber. Enough mercury was placed in the bottom to seal 
tke two halves опе from the otker. Ia the one half salt solution was 
‘placed, and in the other water. The mercury, when charged wi h 
sodium in the first half, was removed to the other half by means of 
a paddle with a rotary motion, constituting one continuous flow. But 
inasmuch as the two chambers were of the same size, he found a 
difficulty in this, that if he passed an electric current euer through 
both, he got dischar;e much quic! ө: than chargiog, and if he passed 
it thrcugh one alone he got the discbarzing mach slower than the 
chargiog. Bo he separated out his electric carrent. He got a dynamo 
giviag 90 amperes and a dynamo giving 10 amperes, and so arranged 
his currents that he balanced the thing. Their Lordships would see 
that Castner had got essentially a continuous process, in which the 
mercury was continually passing fro n one side of the apparatus to the 


‘Castner 


other side by the movement of the paddles, and a process eminently 
calculated to maintain the mercury at one poiat of richness. There 
were two vessels of mercury travelling from one to the other in one 
continuous flow, continually absorbing sodium, and continually dis- 
charging it. Castner showed that he might pump bis mercury. The 
next patent their Lordships would have to consider was that of 
Binding and Larson. There there was a talt solution and a metal 
bath of a cup shape, caused to be revolved by pulling at the top. 
As it revolved, the mercury was taken from the inner side of 
the vessel, was switched up, and passed over the amalgamated 
surface, and dropped down on the other side. Tois process 
could not be made int» a commercial success—at least that was 
what the evidence showed. The evidence showed that none of these 
patents were practically used, with the exception of Castner’s, which 
was a practical apparatus, and which was bought by the plaintiff 
company. They did not, howev:r, sue the defendants upon tba*, but 
sued them upon the Kellner patent, which they bought afterwards. 
The plaintiffs did not u:e Kellaer'a themselves, but some modification 
of Castner’s. He bad given their Lordshipe, he considered, enough in 
the way of specifications to show what was the state of the art when 
Kellner filed his provisional specification. The state of the art was 
this. It was well known that mercury would absorb sodium, and 
that sodium c:uld be protected by the mercury from the too rapid 
action of water. 15 was well known that it could b» done ty a con- 
tinuous process by pumping the mercury, or by revolving the mercury 
as Cas'ner had done. It was well known that they could, in that 
way, maintain th» mercury at a particular definite stage of richness. 
Tae question then arose wh:ther Kellner knew avything about 
Castner when he filed his specification, and if he did, or even if he 
did not, what did he mean by his specification. Looking at the 
language of the specification, he thought it was probable he was 
aware of Castner at the time he filed it. Kellner preferred to im- 
prove on the Castner prccess, by allowing the mercury to remain 
stationary relative to its containing ves:el, and his claim was for “ап 
apparatus for the electrolysis of alzaline salta with the aid of a stationary 
mercury cathode." Instead of & chamber divided into two halves, he 
used a large chamber called the combining chamber which contained 
water and mercury, and & smaller chamber or series of chambers 
called the decomposing chamber containing the salt solution. These 
chambers were in the form of bells, and were so placed as to dip into 
the mercury which thus sealed them, separating the water from the 
salt colution. The bells were moved to and fro slowly so that the 
mercury should b3 exposed alternately to the action of the salt solu- 
tion and the water. Notches were cut in the edges of the bells to 
let the mercury pass, and alternatively grooves were cat in the 
bottom of the outer vessel. In another form the bells were arranged 
radially, and either the bells or the outer or combining chamber 
rotated. Та Rhodin's patent they began by taking а containing 
veasel which was the largest vessel of all. That vessel contained 
water, and in that was put а bottom with the ribs radiated, tbe object 
of those ribs being that as the apparatus rotated the mercury flowed 
from tha inner side to ths outside. It was to give a radial action. 
The next thing was a china vessel. There was а Succession of bells. 
On the top of the bottom which containcd the mercury was water. 
The mercury was supposed to cover the ribs. When this went down 
the ribs of the bells made a seal between the inside of the bells and 
the outside. They dipped into the mercury. There was a large 
extent of water compared with the surface of ealt solution exposed 
to the operation. The salt solution couli not get out because the 
mercury was sealed. In the anode was a battery and carbon poler, 
through which an electric current was passing, the poles going into 
the salt solution. As they operated in the salt water the mercury at 
the bottom got charged, and then a rotation was given to the top of the 
apparatus only, and that rotation being given the mercury was first 
under the ioflaence of the salt solution and then under the influence 
of tho water solution, and aradial movement was given to the mercury, 
so that it flowed out. The mercury was in constant movement, first 
being operated upon by the electrical action in the ealt solution and 
then being pushed out by the radial movement all round where the 
water was and there decomposed. The inventor in Rhodin’s patent 
did not rely on au auxiliary current of electricity for the purpose of 
obtaining his electrolytic and decomposed action, bat Jimited his area 
to water contact. It was not true to say that the mercury in Rhodin 
was stationary, because it was intentionally given a radial action, not 
only to enable it, so to speak, to expose a patch to the action of the 
electric current and then a patch to the action of the water, 
but to cause a constant flow of mercury, and so as to expose a 
large quantity of mercury to the action and flow of water. Under all 
these inflaences you might have in one sense a stationary mercury 
and in another sense movable mercury. What they had to inquire 
into was as to the substantial opera“ ion of the apparatus. In 
the movement of the paddles was exceedingly 
slow. In Castner the mercury was pushed under the 
bells from place to place by the paddies. In Kellner, the 
mercury was carried from bell to bell by the friction of the 


bottom of the vessel which contains it. Kellner's aim was to 


get mercury frcm one bell to another. He (counsel) admitted 


that if K»llner had been the first to do anything of the sort it would 


have been difficult for him (counsel) to show that the variations did 
not involve infringement of Kellner. But Kellner was only doing 
that which a great many people did in another way. The essence of 
R 10din's patent was the rapid movement of the mercury outwards, 
bat the essence of the Kellner invention was to have it rich and then 
impoverished, then made rich again and impoverished agsin. What 
Rhodin said was “move your mercury as rapidly as possible and you 
will find that you will maintain that definite point of richness at 
which the operation is best conducted " | 

Mr. TERRELL said that the substance of Mr. Justice Bigham's 
judgment was on the words “ stati nary, mercury, cathode," in the 
Kallner specification. 
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The MASTER OF тне ROLLS: As I understand it your mercury is as 
stationary as theirs? 

Lord Justice Riapy: Your cathode, you know, is in one sense 
stationary, and in one sense it is not? 

Mr. TERRELL: Yes, although it is stationary in space it is mercury, 
the particles of which are constantly changing their relation to each 
other. When your Lordships come to see the evidence of Lord 
Kelvin you will come to the conclusion that their case is, and the 
statement in the specification is that the mercury is practically—I do 
not say absolutely in their fig. 1, stationary, ia so far as the particles 
of mercury have reference to each other. 

Lord Justice Riasy: I understand that you have not used your 
patent ? 

Mr. TEBRELL: We have erected enormous plant, but the working 
of the patent is in suspension during the present proceedings. We 
have done enough to prove а commercial value to the thing, and 
then we stopped until our rights have been decided in the Courts. 

Counsel then read the evidence given in the Court balow. 

The further hearing was adjourned. 


The hearing was resumed on Wedaesday, when Mr. Terrell pro- 
ceeded with the reading of evidence given in the Court below as to 
the various patente. 

Referring to the testimony of Mr. Swinburne, the MASTER OF тне 
RoLLs said he understood from him that the action of tbe ribs would 
be to stop the rotary motion of the mercury and drive it inwarda. 
The defendants were, he believed, at issue with Mr. Swinburne there. 

Mr. TERRELL said in one sense, but they were not at issue in 
another sense. 

The MasrER оғ THE RoLLS: You want to make out that the 
mercury moves, but you say it does not matter which way ? 

Mr. TERRELL: Yes, that it must move in order to get from one 
place to another seems obvious. 

Lord Justice Riasy: That is part of your case, and an important 
one. 

Mr. TERRELL: Yes, and Mr. Swinburne says there is a stirring 
and a movement, and if there is a stirring there must bs movement. 
Whether produced by centrifugal action driving the mercury 
outwards, or whether it was produced by the mercury re-attaining its 
level after beiog driven inwards did not matter. The whole object of 
the apparatus was to change the position of the mercury. 

The MasTER oF THE Rotts: I think I understand your point. 
You say you don’t do what Kellner does, that is, move your bells 
over the mercury, buf you say you move your mercury. 

Mr. TERaELL: Yes, we have got a rib which stops the mercury 
rotating, and it doeen’t matter much which way it goes when it stops 
ari but that it travels one way or the other there can be no 
doubt. | 

Lord Justice WiLLiAM8: Whether you take Kellner'sor Rhodin's 
system it is not really true to say that there is no motion of the 
mercury whatsoever ! 

Mr. TERRELL: I agree. We say there must be a motion of the 
mercury, but we say Kellner places his mercury under each bell by 
the movement of the belle, and we change the mercury by the 
movement of the mercury. 

The Master OF THE ROLLS: Yes, but you move your bells as well. 

Mr. TERRELL: We move our bells to make the mercury move. 

Lord Justice Riasy: There must be outward movement of the 
mercury at one part of the circle, and apparently an inward motion 
at another part. 

Mr. TARRELL: Yes, it must be, or else the mercury would pile up 
somewhere. 

Counsel, continuing, remarked that the evidence showed that all 
that was required to make Castner do exactly what Kellner did was 
to make Castner's paddles work faster. 

Lord Justice WiLLIAMS did not think that Mr. Terrell's questions 
tothe witness, and Mr. Swinburne’s answers, dealt with identically 
the rame matter, which was apt to lead to confusion. 

Mr. TERRELL: I was dealing with the motion of mercury with 
regard to the cells. The witness, perhaps, had in his miod the differ- 
ence in the motion of the mercury with regard to its containing cell. 
There probably is a difference, but the whole point is the tranference 
of the mercury from one cell to another. The plaintiffs say “ we get 
an advantage, and the advantage that we get over Castner is 
an economy of mercury.” But I may point out that there is no 
removing of the mercury over Castner, bicause we have only got to 
move Oastner’s paddle: a little faster and we get rid of the whole 
point of the economy of mercury. Oa the plaintiff's own showing, 
1f the paddles were moved a little faster, the whole advantage is gone. 
Kellner puts less depth of mercury in a vessel, in respect of which it 
is intended to remain stationary. He moves his belle over that and 
partly dips into it, and it is obvious that in doing that there must be 
some motion of the mercury. Castner, instead of moving his bells, 
utilises paddles, the only difference being that Kellner moves 
his mercary at a depth of 4th of an inch, and Castner a little lower, 
the whole object of both being to move the mercary in relation to 
the bells. There is nothing qua the manufacture of soda in that. 

Duriog the readiog of the evidence, the Master or tHe Rows 
asked Mr. Terrell if, when the sodium was amalgama‘’ei in the mer- 
сату, there wasa l.cal action. 

Mr. TERRELL: It fuses all throcgh. In stirring you assist the 
diffasion, but if you have a perfectly still body of mercury, and you 
pat a little body of sodium into that, you get amalgamation and 
thickening on the top. It remuins there for a time, but after a 
minute or two it is gone, and is diffused through the whole body of 
mercury. To illustrate this process. If you take two flaids—spirit 
and water—you put the spirit at the bottom of the glass, and then 
you put in the water. If you hold up the glass to the light you see 


the spirit at the bottom, but without any stirring you will see the 
spirit going over the whole water. That is the whole process of 
diffasion. Sodiam is extremely light, Dr the lightest of all 
chemicals, and mercury the heaviest, and yet there is diffusion. 

In answer to Lord Justice VauGHANX WiLLIAMS, the learned 
counsel ssid that if mercury were put in a vessel and then salt were 
put in it immediately began to charge sodium. So long asit was there 
it loaded up. If you changed it and put in water when there was 
no salt, then there was unloading to a point, во that you had the 
mercury getting richer when charging to '2 and then getting poorer 
to 1. 

Lord Justice RiaBy: How much space does a pound of mercury 
occupy ? 

Mr. TERRELL: A very small space indeed. 

Mr. AsrBUBY: Mercury is 14 times as heavy as water. 

Mr. TERBELL said that the small bottle then in Court for use in 
experiments to show their Lordship contained 75 lbs. of mercury. 

Mr. TERRELL asked their Lordships if they would like to see 
Rhodin’s machine work. 

The MasTEB oF THE Rorrs said that they would, and upon the 
model beiag charged with mercury, their Lordships came down 
into the body of the Court and saw it at work. 

Mr. TERRELL then continued reading the jevidence given in the 
Court below. 

Lord Justice VauoHAu WILLIAMS: Is mercury a difficult thing to 
mix ? i 

Mr. TERRELL: No. 

Lord Justice VAUGHAN WILLIAMS: More difficalt than water. If 
you have gota glass of water and you introduce a spoon or glass 
vessel into the glass of water, you will mix together the particles of 
which the water consists considerably. If you were to put the same 
врооп, or the same glass into the glass of mercury, although you could 
displace the particles the moment you withdrew your spoon, toa 
larger extent the particles would go back to the same place as they 
had been displaced from. 

Mr. TEBSBELL: I can quite understand your Lordship thinking that, 
but quite the opposite takes place. Mercury was exceedingly mobile. 
Mercury was much easier to mix than water. 

The hearing was again adjourned. 


WHITE v. GENERAL ÉELECTBIO COMPANY. 


In the Westminster County Court on Thursday, February 23rd, Mr. 
Harry White, a theatrical armourer, of Bow Street, brought an action 
against the General Electric Company, Limited, to recover £17, the 

rice of an armature. The case was tried by his Honour, Judge 

umley Smith, Q, and a jury. The facts were very simple. Іа 
1895 plaintiff bought & Newton dynamo of the defendant company 
for £33. It was not called upon to do much work, but in December 
last the armature broke, and he had had to buy another to replace it. 
His contention was that there was a flaw in the spindle to cause it to 
break. Oa the other hand, it was pointed out that it worked for 
several years, and a large body of expert evidence was called to show 
it was properly made, and that there were many things which might 
have caused the accident—want of oil, overloading, sudden reversal, 
and so on. The jury found a verdict for the defendants, and judgment 
was given accordingly, with costs. 


LAMMER v. CLEMENCI. 


AT the Westminster County Court this week, before Judge Lumley 
Bmith, Q.C., plaintiff, an electrician, claimed for an table 
which he had supplied to defendant for а bear to dance upon at the 
Royal Aquarium at £3 6s. 4d. The defendant said that the shock was 
not strong enough to make the bear dance, but after hearing the 
details judgment was given for plaintiff for two guineas, with costs. 


THE NERNST ELECTRIC LIGHT, LIMITED. 


Оов article of a fortnight ago upon the Nernst lamp, in 
which we gave a brief résumé of the opinions of the directors 
of the Allgemeine Elektriciiiits Gesellschaft, of Berlin, upon 
the prospects of this new invention, has led to a letter from 
Mr. Swinburne in the columns of the Pall Mall Gazette,” 
calling in question the accuracy of onr extracts from the 
German report. On account of the importance of the in- 
terests at stake, and in order to prove that the snaccuracy is 
not on our eide, we give below the original German of the 
extract upon which we based our remarks :— 

“ Auf eine Anfrage über die Nernst'sche Glühlampe wurde 
erwidert, dass die Versuche, die mit derselben seitens der 
Gesellschaft gemacht seien, zu einem befriedigenden Resultat 
geführt hütten, so dass die Gesellschaft mit derselben 
demnächst an den Markt kommen werde. 


* Pall Mall Gazette, February 27th. 
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“ Trotz deseinfachen Aussehens sei die Lampe sehr komplicirt, 
und bedürfe zum Anzünden eines Vorwiirmers, sie sei auch 
heisser als die Glühlampe, die den Vorzug der sofortigen 
Selbstentzandung habe, und biete ausserdem nicht die 
absolute Feuersicherheit wie jene. Diesen Nachtheilen 
stinden aber gróssere Oekonomie und stärkere Leuchkraft 
gegenuber.” —ZElektrotechnische Zeitschrift, December 15th, 
1898, p. 848. 

The Pall Mall City editor in a short paragraph upon the 
5 of the Nernst Electric Light, Limited, expressed 

is surprise with regard to the discrepancy between the 
English and German opinions upon the prospects of the lamp. 
The obvious explanation is, of course, that in the one case 
it is the vendors, in the other oase the purchasers, who are 
discussing the merits of the invention ; and as is usual in 
company promotions, their views are not very harmonious. 
In this connection it is interesting to recall the fact thut a 
similar difference of opinion manifested itself in the early 
history of the glow lamp, and that Mr. J. S. Forbes, when 
addressing the third annual meeting of the shareholders of 
the Swan United Electric Light Company, stated that :— 

“ On the other side (of the capital account) there were 

nt rights, £104,000—awfully in excess of what ought to 

ve been paid, but there it was. “Jt was very easy to be 

wise after these periodical manias which seized the public, 

when they were induced to give a great deal more for patents 
than the patents turned ont to be worth.“ 

If the £104,000 had been £270,000, Mr. J. S. Forbes' 
remarks would doubtless have been unfit for reproduction 
in the columns of a respectable journal like our own. 

The surprise of the Pall Mall City editor, who must have 
memories, some of them painful, of hundreds of such 
discrepancies between promoters’ hopes and sober facta 
is therefore amusing. We hope Mr. Swinburne’s nice little 
talk upon the simplicity of the lamp (even а steam engine is 
simple if you confine yourself to a description snitable to 
infant minds of its essential parts), and the version which 
he supplies of the Allgemeine report, restored the City 
editor’s peace of mind. 

We are afraid, however, that shareholders will be doubtful 
of their wisdom in investing capital in the Nernst Electric 
Light, Limited, in spite of Mr. Swinburne’s statement that 
the German report “ is anything bnt pessimistic.” One does 
not expect “the greatest invention in electric lighting since 
the infancy of the industry” to be damned with euch faint 
praise, by a company which owns the German patent righte, 
and possesses the option of purchasing those for moat of the 
other European countries. 

With reference to the Toon of capitalisation, we may 
state that we support the Pall Mali City editor in thinking 
that £270,000 is an exorbitant sum to ask for the patent 
rights covered by the terms of the purchase. In our note 
of last week, written before the pectus was published, 
we stated that we understood the new company was to 
obtain possession of the English rights in addition to those 
for certain colonies and dependencies of the Empire. Even 
if this had been the case, we should have ed the sum 
asked as excessive. But the Allgemeine Company, of Berlin, 
possesses the option for the English rights; and the 
£270,000 is being paid for rights in countries, some of 
which are undeveloped, and in which there can be no large 
demand for lamps of any kind until the life of the patents 
has been considerably shortened. 

We have strong grounds for believing that the infinitely 
more valuable European rights have been purchased by the 
Allgemeine Company, of Berlin, for а sum which is a mere 
fraction of the above, and as stated in their last report, the 
sum (ре for the German patents has already been written 
off their capital account. 

The over-capitalisation which has oocurred in the flotation 
of this new compeny will, in our opinion, greatly handicap 
its healthy development, and we should recommend опг 
readers to hold aloof from its shares until there are some 
better fs of its ultimate guocess. 

If promoters, direotors, and oonsulting engineer of 
the Nernst Electric Light, Limited, are as sanguine of 
sucoess as their tus would lead us to suppose, we 
hope they will give practical exhibition of it, by holdin 
the whole of their shares for five years. If at the end o 
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that period they can dispose of them at par, we shall be con- 
siderably и, and we will tender to them опг congratu- 
lations. 


ELEOTRIO LIGHTING FOR HACKNEY. 


HACENEY has waited long for electric lighting. Islington, St. 
Pancras, Shoreditch, Hampstead, and other contiguous districts are 
to-day in the enjoyment of advantages of which Hackney knows 
nothing. The captious twaddle of the agitating Vestryman, who 
must oppose everything, and the company promoter, have been 
important factors iu the progress which Hackney has ло! made. But 
last yeat when the matter was laid before the ratepayers and electors 
to decide whether they would or would not have & municipal plant, 
the reactionary party, which had kept matters back too long already, 
suffered a crushing defeat, and the party pledged to adopt a municipal 
electrical scheme came into power with an overwhelming majority. 
One of the first steps undertaken by the new Vestry was the apponi 
ment of a consulting electrical engineer to prepare a scheme. Several 
names were suggested, and rather too hurricdly for some members, the 
selection fell upon Mr. Robert Hammond. The district under the 
control of the Hackney Vestry is а very widespread one and covers 
about 3,299 acres, therefore to supply any fair proportion of it with 
electricity must necessarily require а very large scheme. Hence it 
comes about that the outlay recommended by Mr. Robert Hammond 
iu his most exhaustive and detailed report to the Electric Lighting 
Committee totals up to the respectable figure of £247,367, this 
expenditure to be spread over a period of four years. The scheme is 
а very ambitious one, and a profit is anticipated upon the second 
year's working. Mr. Hammond draws attention to a direction in 
which Hackney profits somewhat by waiting. The policy of putting 
down а very small installation for supplying two or three thorough- 
fares at the initial stage, and extending buildings, plant, and mains 
by dribbles and drabbles just as occasion requires is not recom- 
mended. Other London ' undertakers” have done this, and now 
perhaps regret it. Therefore Hackney wasadvised by Mr. Hammond 
to “go the whole hog," and spend a quarter of a million. 

The compulsory area covers High Street, Kingsland; High Street, 
Btoke Newington; Kingsland Road (part), Mare Street, Stoke New- 
ington Road and Dalston Lane, but the propose is to lay distributing 
mains (about 110 miles) in а great number of minor thoroughfares, 
these streets being fed from about 17 distributing boxes placed at 
different points. The three-wire system, with 500 volts on the outer 
conductors, is recommended, consumers to be supplied a£ 250 volta. 
The cost of distributing cables, including the laying thereof in allthe 
roads specified, is £108,354, but it is advised that they be laid for 
the compulsory ares at а cost of £7,862, the expenditure for the first 
four years upon roads outside the compulsory area being £50,000, in 
addition to which there will ba the feeder cables (31,750 yards) and 
boxes, costing £38,354. Mr. Hammond advised that plant capable 
of supplying 75,000 8-O.P. lamps be put down in the first instance. 
For public lighting, 250 arc lamps are suggested in place of 292 gas 
lamps, each lam to be fitted with two 32-0.P. incandescents 
for use after midnight. Incandescent lamps are suggested for gradual 
adoption in all the minor thoroughfares, two 16-OC. P. incandescente, 

osed in a lens refiector globe, and lantern, to take the place of 
the ordinary gas lamp. The estimated outlay upon the public light- 

is, for arc lamps and cables, &3., £16,487, and for ndescent 
lighting, £4,513. 

по presen of site has yet to be determined, but the Vestry is 
ad to 


gen 
sets would be installed. The boiler equipment (six bo 
feed pumps, electrically driven pumps, economiser, suparheaters, &o.) 
would be £5,700; pipes and valves, £2,500. 'The cost of the engine 
house p fled in the report, would be about £30,000, water 
coolers, &c., £2,000, this making the total outlay for generating 
plant for 50,000 8-O.P. lamps burning at one time lor 75,C00 on con- 
sumers' premises), £40,200. Buildings would cost £21,000; connec- 
tions to consumers’ premises, meters, &c., figure at £24,000; sundry 
expenses, fees, &c. work out at £12,220; contingencies, £10,731. 
The figures thus total out at £225,367. Tables are given for the 
interest of the vestryman to show him what revenue such an instal- 
lation would earn at 5d. per unit for lighting and 24d. for power, and 
34d. for public lighting. 

The remaining £22,000 is for the cost of establishing a refuse 
destructor plant. For 1897 the cost of collecting and disposing of 
50, refuse was £15,195 7s. 1d., or 5s. 11:87d. per load, or 
8s. ton. Sixteen cells are recommended. Ды торо goai м 
considerable length into the questions of heat given off in burning, 


tricity supplied to the destructor for lighting and motor purposes, 
the net credit to destructor £2,765, representing 18. 
ton on the 38,000 tons. The annual consumption of coal in the 


destructor is put at 753 tons, costing £753, or equivalent to 42d. per 
cremated. 


ton of refuse The net result of the destructor scheme is a 
cost of 5s. 10d. for cremating the refuse against the present cost of 
88. per ton, being an estimated saving of 2s. 24. per ton, or £4,116 

annum with all the advan of the better method of disposal. Bat 
for the adoption of the comb scheme the boiler house plant would 
cost £5,000 additional capital expenditure. 


ee 


— . —— 


382 


THE ELECTRICAL REVIEW. 


[Vol. 44. No. 1,110, МАвсн 3 1899. 


Mr. Hammond also brought forward an alternative proposal for 
the supply either by & combined scheme or otherwise for the com- 
pulsory area only, but the Committee advised the adoption of the 
combined scheme for the enlarged ares, and they recommended that 
this ba approved by the Vestry, that it be referred back to Com- 
mittee with power to consider as to sites, and that Mr. Hammond be 
engaged to carry the scheme into effect. 

The Vestry held a special meeting on Wednesda evening 
to discurs the report and recommendations. The scheme was 
adopted by a large majority. Mr. Hammond was in attendance, 
and for about an hour was subjected to cross-examination, the 
questions put to him being so ably and чш answered that 
vestrymen must have known the ins and outs of the question far 
better than they would have done had they been allowed, as they 
desired, to debate the scheme among themselves for half-a-dozen 
sittings. It is hardly within oar province to criticise the moods and 
fancies of opponents who think they know as much or more than 
an electrical expert. Were it within our scope, we should be inclined 
to вау something more than ususlly strong about the systematic 
obstruction of the opposition (moderate) party, who, after the scheme 
had been passed by a large majority, used every conceivable 
tactic to prevent the committee from being empowered to look for 
sites. At past midnight the Vestry was in the throes of a series of 
senseless divisions on the point, one party trying to tire the other 
out. Subsequently, we understand, the motion was carried, as was 
also Mr. Hammond's appointment as engineer. 


SS ы ы сс MUR REF ERAN EI) 


BUSINESS NOTICES, &o. 


Bankruptcy Proceedings.— On 24th nlt., Thomas Ford, 
chandelier and electrical fittings manufacturer, appeared before Mr. 
Registrar Parry at the Birmingham County Court, and his public 
examination was closcd. | 


Liquidation Notices.—A meeting of the City of Bath 
Electric Lighting and Engineering Company will be held at 2, 
Northumbarland Buildings, Bath, on Wednesday, March 29th, to 
hear the account of the winding up operations from the liquidators 
(Messrs. C. J. Wharton, B. H. Van Trcmp, and W. Jeff: ry). 

A meeting of the BO. Electric Syndicate will be held at 1 and 2, 
Great Winchester Street, E.O., on April 11th, to consider the account 
of the liquidator (Mr. A. E. Maidlow Davis). 

Oreditors of the Standard Dynamo and Motor Manufacturing 
Company must send their names aud the usual particulars to the 
SIMON Mr. Wm. Beanland, 35, Hustlergate, Bradford, by March 


Meeting of Creditors.—A meeting of creditors was 
convened for yesterday by Mess. W. H. Steward & Bon, solicitors, 
Leeds, in regard to the affairs of Mr. J. A. Edmondson, Globe 
Electrical Works, Kirkstall Road, Leeds. A statement of affairs was 
to be submitted. 


British Insulated Wire Company.—It is stated that 
this company, which quite recently completed large extensions to the 
works at Prescot, has decided upon farther enlargiog the premises, 
thereby nearly doubling their capacity. Plans have been approved 
and foundations got out. 


Backingham Palace.—The daily press Bays that the 
electricians of the Office of Works are just now busily occupied in 
illaminating Buckingham Palace. Hitherto electricity bas been used 
іп the Palace to a very small extent, but before the ens uing season 
is in full swing the whole of the edifica will be lighted. 


Bury St. Edmunds Builers.— The successful tenderer 
for the boilers for the Bury St. Edmunds Council was stated last 
week as Davey & Co. This should be Davy Bros., Ltd., of Sheffield. 


Change of Address.—Mr. Sydney Morse is moving to 
more commodious cffices at 37, Norfolk Btreet, Strand, W.C. 


Direct Reading Ohmmeter.—Mesars. Smitb, Simpson 
and Co., Limited, of Deansgate, Manchester, have been appointed 
sole European agents for the direct reading ohmmeter, which was 
illustrated and described in the ELECTRIOAL REvinw for December 
28rd, 1898, p. 923. 


Electric Launches,—The “ Vril” launch that was exhib ted 
at the Aquarium last month, baving proved of some interest, it has 


been decided to keep it on show at Stand No. 23 during the month 
of March. 


Electric Lighting Provisional Orders (Clauses).— 
In the House of Commons on 27th alt., Mr. Ritchie, in aeking leave 
to intrcduce a Bill for incorporating in one Act certain provisions 
usually contained in provisional orders under the Electric Lighting 
Acta, 1882 and 1888, said that hon. members who were familiar with 
8 orders under the Electric Li hting Acts were aware that 

0 or 80 clauses were incorporated in the Bill, those clauses baing 
almost identical with every one of the electric lighting orders made. 
This practice entailed great expense and delay in connection with tte 
orders, and it also created а considerable liability to mistakes. The 
ү Bill provided, that instead of setting out in every electric 
lighting order, as was now done, the 70 or 80 clauses, these might be 
incorporated as was the practice now with regard to clauses of the Acts. 
They would not be stereotyped, but the Board of Trade would have 
a power to vary them if necessary in respect of any particular 
order. | 


Extension of Premises.—Owing to the large demand 
for high voltage and other specialities, and pending the construction 
of some new works in Islington, Mr. A. P. Lundberg has taken ad- 
ditional premises in Culford Road, Balls Pond, N., for prompt 
execution of orders in hand. | 


Fire.—On Monday evening a fire occurred at the office of 
the Spanish National Submarine Tclegraph Company in Cannon 
Btreet, E.C. 


General Power Distributing Company's Bill.—A 
statement is being circulated, signed by the Lord Mayor of Sheffield, 
and the Mayors of Nottingham, Lincoln, Derby, Ohesterfie!d, Rother- 
bam, Doncaster, Mansfield, and Ilkeston, of the position of those 
municipalities with regard to the above Bill, which is about to come 
before the House of Commons for the second reading. The signatories 
state, says the Times, that although the Bill gives to the company 
power to erect a generating station at Sookholme, Notts, and thence 
to supply electrici'y over every part of an area of over 2,000 square 
miles, there is no obligation on the part of the company to erect this 
station, but they may purchase lands in any part of their proposed 
district for this purpose. The only obligation upon the company to 
spend any money on their scheme is that they must spend £50,000 
within five years, which ur Aa in sum, it is observed, has to be 
spent on the undertaking—that is to say, if they dg this amount 
in any part of their area they will have the right to keep every 
other part of the area at their mercy as to the time when, if ever, 
they will exercise their powers. Thus, if the sum of £50,0CO were 
spent upon supplying Sheffield with electricity, they could hold 

eir powers in reserve for an indefinite period of time with resp:ct 
to any other borough—c.g., Nottingham. Most of the boroughs have 
iready expended large sums in establishing electrical works. The 
town councils can supply electricity at charges lower in some cases 
than those proposed to be the maximum charges of the company. 
The councils cannot make more than 5 per cent. profit, while up to 
that percentage the profit may be expended in the rcduction of the 
rates or otherwise for the good cf the municipality, but the com- 
pany can make a dividend of 10 per cent, and under a sliding 
scale can increase this dividend to a large extent. The town councils 
contend that, as they are able and willing to supply, and are actually 
in most instances supplying electricity within their districts, the 
company should not be allowed to come in and compete with them 
unless it can be shown that the town councils are failing in their 
duties, to prove which no attempt has been made. 


Guildhall Charge.—At Guildball on Monday, before 
Mr. Alderman Truscott, Claude Theodore James Vautin, 43, described 
on the charge sheet as an analytical chemist, late of Upper Hamilton 
Terrace West, St. John's Wood, and recently carrying on business in 
Old Broad Street, was charged on warrants with obtaining by falee 
pretences certain valuable securities, abare certificates, &c. The 
prisoner was further charged, under tbe Bankruptcy Act, with having, 
within four months previous to the prerentation of a petition in 
bankruptcy, quitted England, taking with him property to the extent 
of upwards of £20, with intent to defraud his creditors. Detective- 
inspector Pentin deposed that the prisoner was handed over to his 
custody at Naples by the Italian роо on February 15th. The 
magistrate adjourned the case and said he could not grant bail. 


“James” Alternate Current Enclosed Are Lamps.— 
Messrs. J. & A. Anderson, Glasgow, who are Scotch agents for the 
“James” arc lamp, inform zus that they have their enclosed type 
running successfully, two in series, on an alternating current of 40 
cycles. So far as we know this has not been done before. 


Luminous Switch.—Messrs. Donnison, Barber & Or, 
of Manchester, send us a sample of а new tumbler switch they are 
putting on the market. The switch itself is on the usual lines, but 
the cover, which is of moulded glass of neat design, is coated 
internally with a luminous composition which retains the day light 
or artificial light falling upon it, and gives out in the dark a phos- 


phorescent glow, making the position of the switch in a darkened 
room quite apparent. There should be a large demand for this 
article, either for hotel or domestic use. Almost everyone has experi- 
enced the difficulty of locating the switch in a strange room. With 
the Luminous switch the difficulty disappears, and one is drawn to 
it (adverss circumstances excepted) like the needle to the pole. 


Municipal Trading.—The Society of Arts is memoriali- 
siog the Home Secretary, asking him to advise Her Majesty to 
appoint a Royal Commission to consider the whole subject of 
municipal trading, and to lay down the principles and limitations on 
which Parliamentary powers should be granted to municipal and 
local authorities. They further venture to submit that until such 
Royal Commission has investigated the subject and reported thereon, 
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no further powers for trading purposes ought to be granted to such 
bodies. The Liberty and Property Defence League is also petitioning 
both Houses of Parliament on the ssme question. The petition, 
which is being largely signed by railway, tramway, gas, engineering 
and electric lighting companies, chambers of commerce, &c., through- 
out the kingdom says that it is desirable, before the numerous local 
Bills with trading clauses are sanctioned by the Legislature, that a 
Committee of both Houses, or a Royal or other Commission, be 
appointed to define the extent to which municipal trading should be 
sanctioned by Parliament; ard that meantime all provisons in local 
Bills for the extension cf municipal trading should be suspended 
until such Committee or Commission has reported thereon. 

The Newport (Mon.) Chamber of Commerce has decided to let lie 
upon the table the letters received from the London Chamber of 
Commerce and the Liberty and Property Defence League with 
reference to the abcve subjeot. 


Rejection of Electric Power Supply Bills.—Three 
measures for the supply of electric power came before the Btanding 
Orders Committee of the House of Commons on Tuesday. Оле of 
these, the Lancashire Electric Power B ll, proposed to provide elec- 
trical generating stations and the erection of buildings and works for 
the production, storage, and distribution of electricity within a large 
area ia Lancashire. It was proposed, says the Times, that the energy 
might be distributed by the company, or might ba supplied by them 
wholesale to any Ic cal authority, company, or person within the area 
of supply, though only by m«ans of some system which should be 
approved in writing by the Board of Trade, and subject to the Board 

Trade regulations. The second measure, the title of which is the 
South Lancashire and Сіезћіге Electricity Company Bill, was similar 
in purpose; and the third was for incorporating and conferring 
powers on the Leicestershire and Warwickshire Electric Supply 
Company, and also, as may be gathered from its title, dealt with an 
extensive area. The cases came before the examiner of private Bills 
at the usual time early in the Session. He held that the ‘‘azet/e and 
other notices did not define the parts of the counties to be eupplied 
with electrical energy, but referred the description thereof to a map 
to be subsequently deposited with the respective clerks of the peace. 
Nor were certain boroughs and urban districts proposed to be sup- 

lied named in the notices. Substantially the same point was raised 
in the case of each of the three measures, and non-compliance with 
the standing orders of Parliament was reported by the examiner in 
each case. This decision was affirmed on Tuesday by the Standing 
Orders Oommittee, which is presided over by Mr. Halsey. The com- 
mittee, after deliberating for some time in private, informed the 
pardos interested, who were in waiting, that they had decided that 

e standing orders could not be dispensed with, The effect of this 
ee is that the Bills are dead so far as the present Session is con- 
cerned. 


Rubber.—The question of maintaining the present high 
output of rubber or caoutchouc in the Congo Btate is, rays the 
Standard Brussels correspondent, of the first importance in regard 
to its material condition. An important order has just been signed 
by King Leopold with this object. A certain number of trees or 
caontchouc-bearing lianas are to be planted each year in all the 
forests of the Domain. A new forestry staff of one inspector, six 
controllers, and six sub-controllers is to be organised for the purpose 
of seeing that the new order is fully enforced. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—Last week the Gas and Electric Lighting 
Committee passed the electric lighting accounts for 1898, and it was 
agreed that the price of the current should remain the sameas at 
present at least for six months, when the matter will again be con- 
sidered. Authority was given to obtain extra copper strips for 
the mains. On a report from the engineer, it was agreed to purchase 
yc and an engine for the electric lighting station at a total cost 

0. 


Aberdovey and Towyn.—The Aberdovey and District 
Council has been informed that Mr. O. Corbett would be pleased to 
meet the Oouncil and discuss the electric lighting scheme with them. 
As far as he could see, and if the scheme proved as satisfactory as 
appeared from Mr. Ruck’s report, there would be no difficulty in 
getting a company to take it ap. 


Ballarat.—A Melbourne paper says that an electric light- 
ing order has been granted by the Governor-in-Council to the Ballarat 
Electric Supply Company, Limited, in respect of the whole of the 
munici istricts of the city of Ballarat, town of Ballarat East, and 
borough of Sebastopol. 


Bangor.— Mr. Ainger, the lessee of the Port Penrhyn 
writing slate manufactory, has had an installation put in by Messrs. 
Lindsay & Browning, who have just started business as electrical and 
consulting engineers. 


Barnstaple.—The Town Council is taking steps to obtain 
provisional order. 


Battersea.—Last week the Vestry resolved to serve a 
notice upon the County of London and Brush Provincial Electric 
Lighting Company, requiring the company witbin 24 hours to take 
. Up and remove the mains laid in Trinity Road, and to reinstate the 

Pavement, and put it into ite former state. Tbis notice, which is 

upon Section 109 of the Metropolis Management Act, 1855, is 


the result of the fine recently inflicted upon the company for breaking 
open Trinity Rad without giving notice to the Vestry as required by 
the tame section cf that Act. It was decided to retain a junior 
counsel to appear on behalf of the Vestry against the company’s Bil’. 


Belfast.—The Electric Committee has considered tenders 
for the supply of incandescent electric light fittings for street lamps, 
and that of the Reason Manufacturing Company has been accepted. 
The engineer submitted the correspondence he had had with the 
Board of Trade regarding the recent explosions in the neighbourhood 
of Ann Street. There will probably bea Board of Trade inquiry as 
to the cause of the explosion. 


Birmingham.—The Estates Committee recommend the 


Ccuncil to approve of a scheme for lighting the municipal buildings 
by electricity. 


Bristol.—The Electric Light Committee has resolved to 
extend the mains immediately іа Apsley Road, St. John's Road, 
Clifton, and St. James's, Barton. The private lighting business 
increases; during the past few weeks the number of lamps has 
increased from 66,450 to 67,144. Mr. Faraday Proctor has submitted 
his report upon the best mode of extending the electricity works, 
which must, it seems, be immediately proceeded with. The Oom- 
mittee will give special consideration to the report at its next 
meeting. 


Boxton.—A Local Government Board inquiry re the 
proposed £25,000 electric lighting loan was held on 24th ult. Prof. 
Kennedy was present, and said that the system (6,000 8-C.P. lamps) 
wculd be a three-wire one, current being distributed by means of 
trunk mains to the centre of the town and there feeding a network 
of distributing mains. The Council wanted to borrow for repayment 
over 50 yeara, but the inspector said that 25 years wasthe maximum 
for electric lighting loans. 


Canterbury.—Petitions from ratepayera in various parte 
of the city have been received by the Town Council asking that the 
plant be extended, and it has been decided That the specification 
submitted for the proposed extension be approved, and that tenders 
be invited for the works subject to the consent of the Local 
Government Board.” There has been considerable delay in the 
completion of the dust destructor, and notice has been given, in 
accordance with the terms of the contract, to Messrs. Beaman and 
Deas that it is the intention of the Council to enforce the penalty 
clause owing to ite пор completion. 


Canterbury.—The Corporation electricity works will be 

ed on March 10th. Current is at present supplied from 5 to 

11 p.m., but on April 1st a 24 hours’ service will be introduced. The 

public is being notified as to charges and discounts, &c., by local 
advertisement. 


Chelmsford.—4A communication received from tte Board 
of Trade with reference to the question of overhead wires has been 
referred to the committee appointed to consider the proposed purchase 
of the electric lighting undertaking. 


Chorley.—In reply to а communication from the Town 
Council re the large power schemes, Lord Balcarres, M.P., has replied 
that he feels the question of the electrical development to be one 
which will have so great an influence upon the future commercial 
and industrial development of this country, that it would seem to 
bim wrong to vote against the second ing of the Bills in ques- 
tion. He is prepared to vote against the third reading of the Lanca- 
shire Electric Power Bill, but to vote against the second reading of 
this measure would prevent the discussion which this difficult matter 
demands from a Private Bill Committee. 


Doncaster.—At а Local Government Board inquiry held 
on 21st ult. with respect to & proposed £30,000 loan for electric 
lighting, it was shown that the estimated cost as submitted by the 
consultiog electrical engineer, Mr. Shoolbred, was:—Generating 
plant, £15,000; buildings, £5,000; street mains, distributing cables, 
&c, £10,000. The site selected for works is in Bath Fields, Corpora- 
tion property. The plant would be available for both lighting and 
traction. The Corporation wanted the loan spread over 45 years, but 
the ра; did not think anything like that period would be sanc- 
tioned. 

The Corporation has approved of the plans of buildings for the 
electric lighting station submitted by the borough surveyor. 


Dublin.— Оа Wednesday a Local Government Board 
inquiry was held re the Corporation's proposed loan of £7,000 for 
electric lighting purposes and other sums for other purposes. 


Edinbargh.—The burgh engineer has recommended the 
formation of & subway from the M'Donald Road electric lighting station 
along M'D.nald Road and southwards up Leith Walk as far as Picardy 
Place. Bailie Mackenzie said the subway was meant to contain the 
enormous amount of copper that was required to go there when the 
station at M'Donald Road was complete aud to avoid interfering with 
the streets afterwards. Hethought himself that the cost would be 
from £8,000 to £10,000. If they did not go on with a subway they 
would have large culverts to make on the south side of Princes 
Street, costing probably between £5,000 and £6,000. The matter 
was recommitted. 

The Council has, on the recommendation of the Electric Lighting 
Committee, accepted the following tenders: Iron and steel, Messrs, 
Redpath, Brown & Co., £7,788; steel work and roofs, Arroi's Bridge 
Company, £2,823. Builie Mackenzie said these were not the lowest 
estimates, but they had been adopted in view of all the circumstances 
and the extraordinary pressure of work. 
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Farnborough.—The Council on Friday last, after going 
into clauses in the agreement, decided, by 6 votes to 4, to transfer the 
provisional order to Power & Traction, Limited. 


Gillingham.—Mr. Jasper having been asked at what 
price he would be willing to sell his electric light undertaking to the 
District Council, has replied that he ie considering the matter. 


Glasrow.— With a view to keeping down the cost of 
street electric lighting and thereby securing its more rapid extension, 
the Watching and Lighting Committee of the Corporation are con- 
sidering the proposal to adopt the Edinburgh plan of extinguishing 
every second lamp at midnight. 


Grantown.—The ratepayers have appointed a deputation 
to wait upon Lady Seafield at Cullen House in order to secure 
approval to the scheme for utilising the water-power of the Spey for 

tric lighting purposes. 


Greece.—La Société Electrique de la Mediterranéa 
(Thomson-Houston) is establishing a small central station at Syra. 
спе сошрапу has also undertaken the electric lighting of the town 
о 


Hampstead.—The Lighting Committee haa reported that 
consumers’ accounts for the quarter ended Christmas last amounted 
to £8,312, as compared with £5,892 for the same quarter of 1697 
(increase 41 per cent.). The London County Council will advance a 
loan of £2,560 for the arc lighting of West End Lane, from Quex 
Road to Mill Lane. The General Purposes Committee is ascertain- 
ing т quan 5 e" authorities are taking with to ar 

entral Electric Supply Company's Bill, which proposes to su 
Hampstead and other districts. d RUN PT 


Hanley.—The Council has resolved to ask the local 
members of Parliament to oppose the large electric power schemes. 
Messrs. R. A. D. MacAlister (Edinburgh) and R. G. Tinscott (Eccles) 
were appointed, out of 39 applicants, junior assistant engineers at 
the electricity works at £80 a year each, rising by £10 a year to £100. 
The salary of Mr. W. Adame, assistant. electrical engineer, was 
increased from £130 to £140 for the next 12 months, with a further 
increase to £150 for the following year. 


Hanwell.. With regard to the offer of the London United 
Tramway Company to supply the Council with current for electric 
lighting, the Works Committee is asking the company on what terms 
it would supply the Council. 


Hebden Bridge.—The Birchcliffe new chapel is to be 
lighted by means of 138 16-C.P. lamps, Mr. R. 8. Blackburn having 
the contract for the necessary work, which includes the supply of а 
gas engine, dynamo, and accumulators. 


Hereford.—The Council is now inviting tenders for the 
erection of the electricity works buildings. 


Hull.—The electrical engineer (Mr. Barnard) has sub- 
mitted the estimates for the year, showing an expenditure on 
generation of current of £3,775; on distribution of current, £450; 
on repairs and maintenance, £1,650; on management expenses, 
£1,250 ; total expenditure, £15,570. It was estimated that £15,000 

realised by the sale of electricity, and £570 from meter 
rents. The chairman of the Electric Ligh Committee said last 
week that the Committee had had large demands, for which they had 
not provided in their borrowing powers. It is stated that 640,000 
hi were sold last year. The generating power is now 800,000 
unite. 

Ingleton.—The local committee which canvassed the dis- 
trict re electric lighting re the result of the canvass as being far 
in excess of their expectations. The greater part of the share capital 
had already been subscribed in Ingleton. It was unanimously 
decided to apply for registration, and the electric light may be ready 
by the autumn. 


Inverness.—The music hal], which is to be reconstructed, 

mu pe lighted electrically, also the shops forming part of the 
g. 

Islington.—The Board of Guardians last week approved 
of the scheme drawn up by Mr. J. Enright for the erection of an instal- 
lation to supply 1,700 16-О P. lamps. Не recommended the Board to 
put down an engine of 135 B.H.P., with a storage battery of about 
1,000 ampere-hours. Estimate of plant—Engine and dynamo, 
£1,050; engine and dynamo, £1,050; erecting engines, &oc., £130; 
cables, £200; battery, £650; contingencies, £100; total, £3,180. 
Yearly Charges—Interest on £3,420 at 22 cent., £94 1s.; depre- 
ciation, "ques i fund at 3 per cent., £103 12s.; wages, &., £160; 
oil, waste, and sundries, £100; total, £456 13s. He calculated that 
the total cost per unit would be 2d., whereas the Vestry Electricity 
Committee would charge them 4d. under a two years’ agreement. 


Kensington.—The Vestry has decided to abandon the 
application for powers to supply electricity in the parish, and will 
support by petition the Kensington and Notting Hill Bill, which 
confers powers upon the Notting Hill Electric Lighting Company, 
Limited, and the Kensington and Knightsbridge Electric Ligbtin 
Company, Limited, to construct the works for lighting the streets o 
Kensington. 

Kingston.— The fifth annual report by the borough elec- 
trical engineer shows that the profit on the electricity undertaking 
for 1897 was £1,221. The net profit, after paying interest, &c., was 
£119, and the total deficit on the undertaking was £1,112 odd. This 
is stated to be due to the large payments made during the year under 
the heads of “ payment of interest" and “repayment of capital," so 


. Markets Electric Supply Company with a 


that although the profit on the works had considerably increased, the 
total deficit upon the undertaking was larger than last year. 'The 
result of the year's working showed that interest had been earned 
upon the capital at the rate of 3 per cent., with a further sum of 
£119 3s. towards the repayment of capital.—Alderman Collings said 
that although the figures mentioned did not come up to his anticipe- 
tions, the Corporation had reason to be thankful for the general results 
of the year, and to congratulate the electrical engineer upon his 
endeavours to decrease the items of expenditure. 


Kingston-on-Thames.—Mesars. Prestwich & Burt (suc- 
cessors to Messrs. New & Mayne) are to fit up the new Technical 
Institute for electric lighting. 


Kingswood.—The Council is entering into a 10 years’ 
contract with the gas company for street lighting. 


Lancaster.—The electrical 3 is making "n 
factory progress. The amount originally es was £781 1s. , 
but the actual profit during the past year has been £1,258 48. 9d. Of 
this £200 will be added to the reserve fund, and the balance will be 
transferred to the borough fund towards the relief of the rates. The 
income was £3,902 17s. 11d., while the estimated income was £3,350 
9s. 9d. The total expenditure during the year was £3,644 13s. 2d., 
over £100 more than was estimated. sinis e coming year & con- 
siderable sum will be spent on additions to the plant, the esti- 
mated expenditure is £3,717 18s. 1d., but the decrease in the cost of 
V motor purposes, and 44d. per unit for 
рози lighting, will, it is hoped, extend the use of electricity as а 
uminant, and an income of at least £4,626 is anticipated. Mr. 
Fraser, the new electrical engineer, hopes it will be considerably 
more. Allthe principal thoroughfares and squares are now lighted 


by electricity. 


Lane End.—It is stated that the village sho 
supplied with electric current from the private installati 
R. Smith's factory. 


Lee.—The District Board has appointed Mr. A. Snell con- 
sulting electrical engineer for а year, during the execution of work 
by the Blackheath Electric Lighting Company. 


Leeds.—The Lighting Committee has decided to apply 
for power to borrow £150,000 to extend the electric mains in the city, 
enlarge the present generating station in Aire Btreet, and to acquire 
additional machinery. T'his sum, it is expected, will be uate to 
meet the more pressing requirements for the next couple Ju 
At present, new mains are being laid down through Hunslet as as 
the Great Northern Goods Station, and from these it is expected that 
the majority of the large workshops in Hunslet will procure eleo- 
tricity for lighting purposes. In which direction the Committee 
intend to further extend their mains has not yet been settled. 

Mr E. Talbot, the electrical engineer to the tramways department, 
is to prepare an estimate of the cost of lighting Boar 

ting station in Whitehall Road. At present, the lamps in Boar 
Tans оша апше лиш рок бсш oti ede 
Point, and have to be extinguished when the 
ning. 


Liverpool.—The Estates Oommittee have resolved that 
the piece of land situate on the south-east side of Lister Drive, and 
roperty of the London and North-Western Railway 
Company, con about 66,000 square yards, be transferred to the 
Electric Power and Lighting Oommittee for the purposes of an elec- 
tric generating station, upon certain conditions. 


are to be 
at Mr. 


an estimated net gain 
destructor plant of £67 10s. 4d. 


London, E.C.—Last week the Court of Common Council 
had a discussion with closed doors on the report of the Streets Com- 
mittee relative to the undermentioned draft electric ligh 


visional orders, viz.: City of London ( Cross and 
Electrief Supply Colb f Limited), the М tan Electric 


Supply (City), and the City of London, St. Luke, Middlesex, and 
Holborn. The Oommittee submitted for approval the draft of a 
roposed reply to the Board of Trade on the applications mads to the 
Board by the Oharing Oroes and Strand Electricity Supply Oorpora- 
tion, the Me litan Electric Sapply Company, and the Smithfield 
ew to dispensing with 
the consent of the Corporation to the gran of the orders. The 
City Press says that the discussion, which 14 hours, appears to 
have been concentrated upon the question whether the Corporation 
was prepared to accept the liabilities of the late Commission of 
Sewers in respect to its action in regard to the City of London Electric 
Lighting Company. Mr. C. T. Harris (Langbourn) moved an amend- 
ment to the report to the effect that the Board of Trade should be 
informed that the Corporation, having in view the purchase of the 
existing supply, was content to deal with the existing company, and 
with no other. The amendment was ultimately carried by a large 
majority. The City Press so far as to say that purchase negotia- 
tions have been conducted in a more or less info way for months 
, although up to the present little progress has been made. Now, 
owever, that the Court have definitely expressed an opinion iu 
regard to purchase, it is not at all unlikely that we shall shortly be 
informed that a round table conference has been convened. Natu- 
rally the whole matter will hinge apon the question of what terms 
are reasonable." 
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London.—Last week, at the St. George's (Southwark) 
Vestry, a report was presented from the Electric Lighting Committee 
to the effect that the County of London and Brush Provincial Electric 
Lighting Oom pany recently were laying some mains in Marshalsea Road, 
contrary to plans submitted to and approved by the Vestry. The 
surveyor, on discovering the fact, ordered the work to be stopped, 
and clerk was directed to obtain an interim injanction prevent- 
ing the company proceeding with the works. This course was approved 
by the Vestry. 


Lynn.—The Electric Lighting Committee has referred 
the 110 ro impr for the post of resident electrical engineer to 
rof. Ro for “ sifting.” 


Maidstone.—Last week tke Urban District Council 
decided by 13 votes to 7 to adopt the scheme of Messrs. Kincaid, 
Waller & Manville for the establishment of an electric lighting 
station in Fair Meadow, in combination with a dust destructor. 


Marylebone.— Last week a vestryman moved a long 
resolution with regard to the question of purchasing the undertaking 
of the Metropolitan Electric Sapply Oompany, so far as it affected 
the Marylebone district, but there was no seconder, and the resolu- 
tion accordingly came to nought. 

The Works Committee last week resolved to take no action with 
reference to extending the incandescent system of public lighting in 
Marylebone Road, pendiug the result of the Marylebone Electric 
Lighting Bill. 


Melksham.—The Council has given consent to an appli- 
cation to lay electric light cable under certain roads to supply some 
of the shops and ре residences, provided, among other things, 
that the work is done to the satisfaction of an electrical engineer to 
be employed by the Council. 


Monmouth.—The town clerk has informed the Guardians 
that the ration will shortly be ready to supply current, and has 
suggested that the workhouse should be electrically lighted. The 
Guardians have referred the matter to the Visiting Committee. 


Newhaven.—The Sanitary and Lighting Committee is 
now considering the electric lighting question. 


Oldham.—The Electric Light Committee have decided 


to raise the salary of Mr. 8. W. Newington, electrical engineer, from 
£220 to £250 per annum. 


Penzance.— The company, whose application for a pro- 
visional order is being opposed by the Town Council, is asking the Board 
of Trade to dispense with the Council's consent. The Council have 
now authorised the Highways and Lighting Committee to call in an 
expert to advise them generally and to enable them to report on 
various matters. 


Peterborough.—In excavating for laying the founda- 
tions for electricity works, an old drain has been discovered, and 
instructions have given for it to be diverted. 


Rhyl.—The members of the District Council paid a 


visit to Llandudno on 23rd ult. to inspect the electric lighting and 
dust destructor plant. os 


Rotherhithe.—There is to be a special Vestry meeting 
to consider whether to apply for a provisional order. 


Shorediteh,—The Vestry has increased the salaries of 
Mr. G. Kemp, chief assistant cngineer, and Mr. Roscoe, superin- 
tendent of mains, from £3 per week to £180 per annum, and by £10 
yearly to £200. A new booster for charging accumulators has been 
ordered from the Electric Construction Company at £399. Several 
firms are to be asked to tender for a pro new switchboard. 


Stockton.—Last Friday a Local Government Board 


inq was held in regard to the proposal of the Corporation to 
aier the site in connection with the proposed new electric lighting 


Stoke-on-Tremt.—The Town Council has appointed а 
sub-committee to visit various places where there are poblio electric 
lighting installations. 


West Hartlepool.—The Corporation is now inviting 
tenders for the erection of the electric light station. 


Whiston.—The London Gazette contains notice of the 
particulars of the proposed transfer of the Council’s clectric lighting 
order for Eccleston, Knowsley, Rainhill, and Whiston, to the British 
Insulated Wire Company. 


Windsor.—The Electric Lighting Company were recently 
asked to tender for the whole of the street lighting of the town. The 
tender of the Gas Company was £1,162 15s. for 11,900 C.P. The 
Electric 1 Company offered to erect 228 lights for £1,150 per 

ear, which be equivalent to 32,200 O.P. The tender of the 

c Oompany has been unanimously adopted. The company 

hope to extend their mains throughout the whole of the town in 

about six months, but the contract allows them nine months to com- 

pe the work. The present tender for gas terminates on March 25th. 
the meantime Windsor will be lighted with oil lamps. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.— The Council has approved the proposal to 
equip the Union Btreet- Woodside tramways on the trolley system, at 
a cost of £33,000. Particulars were given in our last issue. It is 
calculated that in comparison with horse traction there will be a 
saving of 2d. per car-mile by the use of electricity, as well as a gain 
of 2d. per car-mile through increased traffic. 


Bath.—The Electric Lighting Committee has resolved 
that electric trams should be municipsl, and Mr. Metzger and the 
chairman are to ascertain from other towns where electric cars are 
running particulars as to cost, working, &o. 

The Burveying Committee has approved the principle of municipal 
electric tramways, the Mayor protesting. 


Black pool.— We hear that a proposal is before the 
Corporation to run а tramway to Poulton from Talbot Road, and then 
on to Thornton, where it will ba connected with an existing tramroad 
to Fleetwood. The promoters have asked the Corporation for support 
in the promotion of a ВШ in Parliament, under the Light Railways 
Act, but there may be some difficulty, as the Corporation are seeking 
power in Parliament to extend the present system. 


Bradford.—The traffic report issued by Mr. C. J. 
Spencer, manager of the city tramways, shows that during the middle 
fortnight in February the receipts amounted to £652 8s.,and that the 
electric cars travelled 11,759 miles, the service thus producing 11:27. 
per miie. On the Bolton section the mileage was 3,634, and the 
receipts £158 14s. 10d., and on the Horton section the mileage was 8,125 
and the receipts £393 13». 2d. 21,643 units of electricity were con- 
sumed, at a cost of 1 84d. per mile. Since the system was opened 
the receipts have amounted to £7,256 33.—£2,494 16s. 7d. on the 
Bolton section, and £4,791 on the Horton section—upon journeys 
covering, in the aggregate, 152,613 miles. 


Dublin.—The chairman of the Dublin and Lucan Steam 
Tramway Company informed the shareholders that the electrical 
equipment of tbe line had been kept back by difficulty in procuring 
а suitable site for power house. That difficulty had been overcome, 
and by the end of the year the lire would be working by electricity. 
As to the financial results of the change, he was sanguine, among 
other remarks being а hint that possibly they might be able to 
increase their receipts by charging a moderate rental for electric 
lighting along the line. An independent company was applying to 
the Privy Council for an order to construct a new electric line 
between Lucan and Leixip. They might be able to work that line 
and their own as one system. 


Dudley and Wolverhampton. — Last Friday the 
Sedgley District Council assented to the transfer of the Dudley and 
Wolverhampton tramways from that company to the British Electric 
Traction Company, also to the alteration of gauge. 


Germany.—The new electric tramways in the town of 
Thorn, which have been equipped by Messrs. Felix Singer & Co., of 
Berlin, have just been completed and put in operation. 


Glasgow.—A conference was held on Tuesday between 
the sub-committee appointed by the Electricity Committee of the 
Corporation and the sub-committee appointed by the Tramways 
Committee, with reference to the question as to which department 
shall supply the power required for the traction of the el ctric tram- 
way cars on the routes which bave yet to be converted to that system. 
Councillor Paton, the convener of the Tramways Committee, intro- 
duced the subject by stating that his sub-committee were of the 
opinion that his department ehould generate the requisite power, and 
if it was decided that they were to purchase their electricity from the 
Electricity Committee they would undoubtedly be most unwilling 
purchasers. Mr. Parshall, the London electrical expert who has been 
consulted in the matter, made a verbal report. He propcses to recom- 
mend that the Tramways Committee should construct a large central 
electric power station, and put down in it four engines, with an aggre- 
gate of 17,500 horse-power, the engines to be of the slow-speed type, 
running at the rate of 70 revolutions per minute. The electricity 


would be supplied on the high-tension principle at a voltage of 6,500, 


and tke depóts would be utilised as transformer stations to send out 
the electricity at the present voltage of 550, which is the Board of 
Trade msximum. Of the 17,500 horse-power, three-fourths would be 
effective to drive 575 electric cars. At present there are 385 horse 
cars and 27 electric cars in use. Further discussion of the subject 
was adjourned. 


Hanley.—Last week the Council consented to the appli- 
cation to the Board of Trade of the Britisa Electric Traction Com- 
pany for six months’ extension of time in which to complete the 
Potteries Extension Tramways, subject to the company entering into 
an agreement to have the line and electrical equipment ready for 
inspection by May 7th, or pay a penalty of £50 a day. The Council 
has als> decided that each authority in the district affected be invited 
to appoint representatives to attend a conference with respect to the 
proposed scheme for municipalisation of the local tramways. 


Hastings.—At a recent Council meeting it was decided 
to co-operate with Mr. Murphy, who is financing а tramline to Bexhill 
and district, under certain conditions. Mr. Murphy has engaged to 
widen a bridge at Bulverhythe, and to raise the road level; to pay a 
certain sum per mile per annum as wayleave; to grant the right of 
purchase at the expiration of 25 years; and so far as his line runs 
within the boundary, to permit the Corporation to purchase at any 
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time. Mr. Murphy ів aleo ready to take current from the Corporation 
at a fixed price, but his terms, says a local paper, are not regarded as 
good enough. 


Hull.—The Tramways Sub-committee is considering the 
91 applications for the post of electric tramways msnager at £300 
per annum. At the Works Committee latt week a member said they 
ovght not to rest until the electric trams had been taken down Dry- 
pcol. The chairman said if they could only make satirfactory arrange- 
ments with the Drypool and Mar fleet Steam Tramways Ccmpany, 
they would buy that undertaking. 


Leeds —Considerable progress har, according to a local 
paper, been made towards the general establishment of the electric 
system in Leeds. The single line of rails originally laid down in 
Harehills Road has now been doubled, and all the necessary poles are 
erected. The work of putting up the poles on the Headingley and 
Chapeltown routes will, it is expected, be finished within a week or 
во. At present pipes are being laid for the feeder wire, as well as 
the telephone wires. The work is being carried out under the super- 
vision of the Highways Department. 


Light Railways.—The Board of Trade have confirmed 
orders authorising the construction of a light railway from Trowse, 
Norfolk, to Beccles, Suffolk, and a line in the county of Essex 
between Barking Town and the Beckton gas works. 


Liverpool.—It has been arranged to have a crucial test 
of the capabilities of the different kinds of cars—the Thomson- 
Houston, the Hamburg and the American cars. They will be tested 
in actual practice over the eame rcute for а certain number of days 
and in such а manner that the amount of current consumed can be 
registered by meter, and cther details noted. The Tramways Com- 
mittee, in considering the question of the street work, and laying of 
new lines during the entuing year, has approved of a report of the 
city engineer recommerding that the work be done by the Corporaticn 
workmen under the supervision of himself and his staff. 


Moss Side.— On 21st ult. Colonel Sir Francis Marindin 
inspected, on bebalf of the Board of Trade, tbe tram lines which have 
been recently laid by the Urban District Council. The whole of the 
lines were approved and their immediate use sanctioned. The rails 
are bonded, in order that at the «xpiration of the Isase of the 
Manchester Carriage and Tramways Company tke overhead trolley 
system of electiic traction can be adopted without further disturb- 


&nce. 
Newrast]e.— Oa Monday the Tramways Commitee 


agreed, by 11 votes to 6, to consult Prof. Kennedy with respect to 
the resolution of the Council, concerning the advisability of adopting 
some system other than the overhead trolley syetem of working tbe 
tramways in the centre of the town. Several letters were received 
from electrical companies offering to supply the power necesaary for 
running the trams. It was agreed, however, thatthe applicationo 
should stand over for the pres. nt. 


Norwich.—It is stated that the rolling stock of the 
Norwich Electric Tramways Company will coneist of 54 cars, several 
of which have been delivered. They are being made by the Brush 
Company. | 

Wolverhampton,—The Tettenhall District Council has 
withdrawn its opposition to the Wolverhampton Corporation Tram- 
ways Bill. The Bileton Council approves the South Staffordabire 
Light Railways Order and the Wolverhampton Tramways Bill, ard 
will eupport them subject to certain modifications cf the clauses. 


TELEGRAPH AND TELEPHONE NOTES. 


The American Pacifie Cable.—We extract the follow- 
ing from the Lmpire:— The Americans are still talkirg about 
laying their cable across the Pacific, via Hawaii and Guam. The 
latter is an island,lyiog between Hawaii and the Philippines, and 
was captured from the Spanish early in the contest, probably with an 
eye to ulterior utility. The cable may be Jaid by a private c:mpany, 
the Government contracting to pay £20,000 for the transmission of 
official telegrams from San Francisco to Honolulu, Japan, and China. 
The company is being promoted by Mr. Schrymser, president of the 
Central and South American Cable Company. I fancy that he is also 
being backed by the Eastern Telegraph clique, who bope to delay 
the British Pacific cable by joining the Yankeee. A patriotic tcheme! 
However, the cable must ba made in England, laid by British 
ships, and worked by British operatore. The Americans have no 
facilities for performing any part of the work. An Australian 
correspondent assures me that the New South Wales people are ex- 
tremely anxious to bave the Pacific cable built, ard will contribute 
their share, £50,000. But the Pustmaster-General of that Colony, 
however, does not think the cable will be built. He seems to think 
that Canada is hanging back, and Great Britain is not enthusiastic 
over the project. A decisive answer is wanted from the British 
Government, but none is forthcoming. Australia is prepared to 
stand three-ninths of the cost of the cable, if Canada will pay twc- 
ninths, and Great Britain the remainder. It is thought in Australia 
that Great Britain is desirous of constructing a Cape route, and 
allowing the Uvited States to build the trans-Pacific cable." 


The City Police and the Telephone.—The City Press 
says that after mature consideration the Corporation have decided to 
place the City police-stations on the telephone. ‘I'he powers that be 


have resolved to introduce the telephone system as an experiment, 
and the seven staticns within the one tquare mile аге to be connected 


forthwith. 


Edinburgh Telephone Wires.— In Edinburgh Sheriff 
Ccuit ол 23rd ult., Sheriff Rutherfurd gave judgment on the appli- 
cation on behalf cf the Postmaster-General for the consent of the 
Corporation of Edinburgh fo the placing of underground telegraph 
wires under certain streets. Among tse grounds «n which the 
Corporation objected were that the wires were not required for the 
purposes cf the Post master-General's Department, but were intended 
for tbe use of his licensee, the National Telephone Company; and 
that by the provisions of the Edinburgh Municipal and Police Act, 
1879, the streets and rosds under which it was propose d to lay those 
wires could not be opened up without tke cc nsent of the Corporation. 
The Sheriff, in giving bis decision, said it was true that under the 
Telegraph Ac“, 1892, the Corporation as road au: hority had a right to 
veto the exercise of any powers under the Telegraph Act by a lic:nsee 
of the Postmaster-General, but in the care of the London Corporation 
it was held, nevertheless, that the Corporation were nct entitled to 
shsckle their consent to works which the Postmaster-Gen*ral pro- 
poced to execute with the condition that the wires should not be 
used by his licensee, the National Telephona Company. He saw no 
reason to differ from the conclusion arrived at in that case, first by 
Mr. Commissioner Kerr, and afterwards by the Railway Com- 
missioners. He thought the objections which they were entitled 
to raise must be objections of a kind wbich concerned them as a 
road authority, and tbat here the objection which was 1aised was 
not in their interest as a road authority at all. As to the fourth 
obj- ction, the Postmaster-General had applied to the Corporation for 
their consent, and because they witbheld it the matter had been 
referred to him in pursuance of the Telegraph A:t, 1878. If the 
Corporation were right no difference, in the sense of the Act, could 
have arisen between them and the Postmaster-General. He was of 
opinion that no relevant or sufficient reasons had been stated by the 
Corporation for declining to give the consent required by the 
Postmaster-General, and he was therefore prepared to give consent, 
as he was empowered to do by the third section of the Telegraph 
Act, 1878. No expenses were allowed. 


Irish Telephones.—There is a movement among some of 
the Irish municipalities in the direction of an application to the 
Postmaster-General fora trunk telephone line between Waterford, 
Carrick, Clonmel, and Tipperary. 


Manchester Telephones.—At a recent meeting of the 
committee for obtaining an independent telephone service for 
Manchester, Salford, ard district, it was resolved tosend a Manchester 
deputation to wait upon the Financial 8 cretary to the Treasury to 
place before him the views of this commercial centre in favour of 
granting a license to the Mutual Telephone Company. The Manchester 
Corporation Select Telephone Committee has notified that it does not 
desire to take part in this deputation. A Corporation deputation, it 
will be remembered, conferred with the Postmaster-General last 
November and heard his views on the matter. 


The National Company's Bills.— Wednesday's con- 
ference at the Guildhall passed the followiag resolutions, viz :— 
“Tbat in the opinion «f this conference, representing the London 
County Council, the Corporation ^f London, and the vestries and 
district bcards of the metropolis, the Bills being promoted by the 
National Telephone Company in Parliament sbould be most 
strenuously opposed ^; “ Tit the authorities represented at this 
conference be requested forthwith to petition against the said Bills, 
and to ask tbeir representatives in Parliament to oppose the Bills on 
second reading, and to teke every possible measure to prevent the 
same from becoming law”; and “ That a copy of the resolutions and 
proceedings of this copference be forwarded to the Prime Minister 
and Earl Kimberley, Mr. A. J. Balfour, Mr. Hanbury, Sir Henry 
Campbell - Bannerman, the Postmaster - General, and the various 
authorities represented at this conference." 


Protest against the German Cable Scheme.—It is 
stated in the Times tk at Sir Nicholas O'Conor, the British Ambassador, 
has made reprerentations tothe Turkish Government in support of 
the protest made by the Eastern Telegraph Company against the con- 
cession given to (iermans for the laying of a cable between Kustendji 
and Constantinople. 


Telegraphic Interiuptiens and Repairs:— 


CaPRLEé. Down. Repaired. 

Amazon Company's cablc— 

Oable beyond Gurupa... June 11th, 1898  ... е 
French Company's cables— 

New York-Hayti .. Feb. 10th, 1899 eos 

Paramaribo-Cayenne ... Feb. 10tb, 1899  ... -— 
Dakar-Bathurst 888 .. Feb. 9b, 1899 „ А 
Ceara-Pernambuco .. Feb. 19th, 1899  ... Feb. 21st, 1899 

LANDLINES. 


wo. Feb. 24th, 1899. 
. Feb. 22nd, 1899. 


Lines near La Paz, Bolivia... Feb. ist, 1899 
Lines North of Japan (be- 

tween Fukuoka and Moji) Feb. 17th, 1899 
Lines near Fao (between 

Bagdad and Bassora) ... Feb. 16:h, 1899 -— 
Communication with Interior 

of Nicaragua, except Rivas Feb. 24tb, 1899 ... eds 
Siberian Lines between 

(Nicolsh-Wladiwostock)... Feb. 25th, 1899 .. Feb. 26th, 1899. 


(Continucd on page 341.) 
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THE CITY OF LONDON ELECTRIC 
LIGHTING COMPANY'S WORKS. 


WE have recently had ап opportunity of inspecting tbe 
works of the City of London Electric Lighting Works, and 
the following details are of interest : — 

The Corporation of the City of London discussed the ques- 
tion of lighting the City by electricity for many years 
previously to 1889, when they invited tenders for the supply 
of electrio light to the City. At that time some towns and 
other districts in London were supplied with electrical 
energy, in most cases by private enterprise, and though the 
progress of the growth of such undertakings had been 
encouraging, they had not then developed into the sound 
financial condition in which they now stand. 


Ia accordance with the agreement with the Corporation, - 
provisional orders for the three districts were obtained by the 
contractors in 1890. 

The Corporation, by the contracts, imposed exceptional 
and onerous conditions on the contractors. Such con- 
ditions included, amongst others, the lighting of the 
streets of the City practically at cost, the provision of 
depreciation and reserve funde, and the reduction of charges 
on the sliding-scale principle after a certain profit had been 
made. | 

In consideration of the gerious risk and obligations under- 
taken by the contractora, the Corporation on its part granted, 
as far as it was able to do so, the exclusive right of 
supplying electricity for private purposes for 21 yeara from 
1890. 


View or BRUSH ALTERNATORS FROM THE MIDDLE OF THE WORKS. 


The most sanguine advocates of electric lighting con- 
sidered the prospects of successfully supplying electrical 
energy in the City of London were not so certain as to 
justify the large outlay required, and as the City authoritiss 
made unusual stipulations as to the adoption of a graduated 
scale of charges, terms of purchase, and provisions for depre- 
ciation funds, it is not surprising that some difficulty was 
experienced in getting responsible contractors to undertake 
the work. 

The City was eventually divided into three districts, and 
contracts were entered into by the Corporation with two firms 
of manufacturers of electrical plant and machinery, with 
permission to transfer the contracts to an electric lighting 
company. 


The City of London (Pioneer) Electric Lighting Com- 
pany was formed to give the necessary financial assistance to 
the contractors to enable them to commence the work of 
lighting the City by the contract dates, and to give sufficient 
time for the great amount of work necessary before the 
present company could b» placed before the public. 

The present company was issued in Jaly, 1891, and there 
is no doubt but that the capital was subscribed on the faith 
of the contracts with the Corporation, and there are at the 
present time about 3,000 holders of debenture stock and 
shares of the company who have invested their money (many 
of them having done во at а large premium) in the electric 
lighting of the City, relying upon the terms of the contracts 
with the Corporation being maintained. 1f the contracts 
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wish the Corporation are not maintained, the possibility of 
raising capital for industrial enterprises upon the contraots 
made in good faith with the municipalities will be 
imperilled. 

With the consent of the Corporation and of the Board of 
Trade the respective contracts and provisional orders were 
transferred by the two firms of contractors to this company. 
This company also took over the asseta, consisting of works 
executed and cash in hand, of the Pioneer Company, and 
gave а bonus of £25,000 to the shareholders of that com- 
pany for the risks they had run in rendering themselves liable 
for £100,000. The risks were serious, as had the present 
company not been formed the Pioneer Company's share- 
holders would have lost all their money. 

The original contractors supplied further plant to the 
company, and the contracts with them for the supply of 
plant were cancelled by mutual agreement in 1896. The 
result is that at the present time no legs than 11,660 kilo- 
watts of plant are available for the purposes of the company, 
and the cost of this plant, together with all land, buildings, 
street mains, &c., now amounts to 21,874 689, or at the 
rate of £117 per kilowatt. This is no doubt a moderate 
figure, for many other towns and companies have expended 
а much greater 
amount. 

It is doubtful, 
however, whether 
any truly useful 
purpose is served by 
entering into com- 
parative figures, for 
local conditions vary 
£o enormously that 
the cost per kilo- 
watt is apt to 
become misleading. 
No one could, 
however, deny the 
great difficulties 
existing in the way 
of building up а 
large supply system 
in the City of 
London апа the 
company has 
generally met these 
with success. 


WORKS. 


The power works 
are situated at 
Bankside, on the 
south side of the 
river, and are placed on a site having river frontage and 
extending over several acres. 

The buildings are massive and substantial, and yet orna- 
mental, the frontage to Bankside being an imposing object 
in this busy thoroughfare. 

A lofty building has been erected on the wharf, and is 
connected to the main building on the other side of the 
road by a bridge placed at an elevation of 50 feet. 

A fleet of barges is employed to bring the coal alongside 
this wharf, and a complete кир of hydraulic appliances 
is placed in the building capable of hoisting the coal and 
other materials to а capacious bunker and store room on the 
top of the bnilding. On the ground floor of this building 
the pamping machinery is placed, for the purpose of drawing 
water from the Thames for condensing purposes. Centri- 
fugal pumps are employed, two being driven by steam 
engines, and a smaller set are connected to electric motors. 

The water is drawn up from the river throngh large pipes, 
which are laid several feet below the level of the river bed, 
and a complete system of valves enables these pipes to be 
controlled as required, for there are three main pipes which 
can be used as suction or discharge pipes, and by constantly 
changing the direction of the flow of water through these 
pipes, it is possible to prevent the deposit of mud, and 
always keep them clean. 

On entering the works from the Bankaide frontage, a large 
circular water strainer will be noticed placed in the line 
of the condensing water pipes. The object of this 


SINGLE SET SHOWING SEPARATE CONDENSING ARRANGEMENTS, 


strainer is to intercept the large quantity of straw, fibre, and 
other vegetable matter (with an occasional dog or cat), and 
though considerab'e difficulty was at first caused by this 
accumulation of undesirable refuse, it is now completely 
overcome by this apparatus. The machine consists of a 
slowly rotating wheel, filled with deep straining grids, the 
smali amount of power required to drive it being supplied 
by an electric motor. 

The engine room is one long building having a gallery 
on each side, the dimensions being 430 feet long and 45 feet 
wide. The walls are built with white glazed bricks with 
some ornamentation, the advantage of cleanliness in a build- 
ing of such importance being most essential. i 

In the centre of the controlling gallery offices are placed, 
having a view of the whole length of the room, and here 
the superintendent of the works and his assistants conduct 
the general control of the works. These offices are fitted 
up with a complete telephone exchange, connecting all parta of 
the works, and the numerous distributing centres in the City. 

Еоріпев and dynamos of all sizes will be seen in this 
room, amounting in all to 30 seta of plant, the largest 
being capable of giving an output of 1,500 kilowatts, 
or about 2,500 indicated horse - power. 

The output from 
these machines is 
controlled by two 
distinct main 
switchboards placed 
on the gallery to- 
gether with sub- 
nidiary switchboards 
for other purposes. 

These switch- 
boards are con- 
structed entirely of 
incombustible ma- 
terial, aud while 
simplicity has been 
the leading object, 
every effort has been 
made to secure 
eafety in dealing 
with the enormous 
amount of power 
they control. 

Three travelling 
cranes will be 
noticed, capable of 
dealing with anv 

weight ap to 45 
tons; all these 
cranes are driven 
by electric motors. 

The gallery on the opposite side of the room is known a3 
the steam gallery, and provides every convenience for 
manipulating the steam valves to each engine, and also the 
large valves in the main steam pipes. This arrangement 
has been found of great utility, as complete command of the 
steam plant is secured, and facilities are given to shat off or 
discontinue any line of piping. 

A feature of some interest is the arrangement of the 
water service to feed the boilers, as the whole of the 
work is performed from the gallery and is quite distinct 
from the ordinary work of the stokers. A large variety of 
boiler feed pamps are employed, some being remarkable for 
the small space they occupy, and others are unusually large. 

The boiler house adjoins the engine room, and contains 33 
large water-tube boilers all fed by automatic stokers which 
receive the fuel by chutes or tubes from the coal store 
overhead. 

This coal store contains abont 2,000 tons of coal, all of 
which is transported from the wharf bunker by means of а 
coal conveyer consisting of a long chain with broad links 
which push the coal along a trough. 

A similar conveyer removes the ashes from the boiler house 
and deposits them intoa bucket elevator which enables them 
to be deposited on the wharf for removal. 

Other buildings contain machines for the arc lighting of 
the streets of the City, and continuous carrent for motive 


power supply. 
(To be continued.) 
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TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 336.) 


The Telegraph on the Congo.—The Times says that 
the telegraph is steadily making its way across Central Africa by the 
side of the Congo river. News bas just been received in Brussels of 
the laying of the wire to a point 800 miles east of Boma. This must 
be in the vicinity of the important station of New Antwerp. The 
Belgique Coloniale gives the following instance of the conzequences 
resulting from this improved means of communication :—'' A tele gram 
despatched from Kuamouth, at the jauction of the Kassai and the 
Congo, on January 15th, was delivered at Boma half an hour later. 
For tke future the Kassai is thus placed in direct and rapid com- 
munication with the sea‘ of Government, and Europe is also brought 
close to the centra of Africa. Only a few years ago news took at 
least two months to reach Boma from the Kassai, and the reply would 
not be r:ceived under another two months, and this only if the 
parties were available and the steamer ready to start." 


CONTRACTS OPEN AND CLOBED. 


OPEN. | 
Aberdeen.—March 10th. 'The Electric Lighting Com- 


mittee wants tenders for the supply of copper strip. See Official 
Notices " this week. 


Belfast.—March 16th. The Electric Committee wants 
tenders for switchboard extensions. See our “ Official Notices” 
February 24%. 


Brighton.—March 6th. Tenders are invited by the 
Council for a 20-ton travelling crane for the electricity works. See 
“ Official Notices ” February 24th. 


Bury.—March 20th. The Electric Lighting Committee 
wants tenders for a Lancashire boiler with steam and other pipes. 
See “ Official Notices " this week. 


Canterbury.—March 14th. Tenders are wanted for 
boiler house plant, engine house plant, extensions of switchboard and 
mains. Sse our Official Notices" February 17th. 


Dundee.—March 15tb. The Gas Commissioners are 
inviting tenders for four Lancasbire boilers, two 450-H.P. steam 
engines and dynamos, and one 700-H.P. stesm engine and dynamo. 
Particulars from the electrical engineer, Mr. W. H. Tittensor. See 
our Official Notices" February 17th. 


Edinburgh.— March 6th. Tenders are wanted for con- 
densing plant with water cooling tower, feed water tanks and filters 
for the electricity works. The Corporation also wants tenders for 
electric lighting installation at Tollcross tramway power station. 
Вге он " Official Notices" February 17th for particulars of both 
contracts. 


Glasgow.— March 15th. The Corporation wants tendera 
for the reconstruction of tramways according to specification. See 
our “ Official Notices ” this week. ' 


Greenock.—March 8rd. The Police Board wants tenders 
for the supply and erection of boiler-house plant, engine-house plant, 
and overhead travelling crane for their electric works (low tension). 
Bee our “Official Notices” February 17th. 


Greenock. — March 16th. The Police Board wants 
— for mains, arc lamps, poles, &c. Взе “ Official Notices this 
Wee 


Hammersmith.—March 15th. The Vestry invites 
tenders for water-tube boilers, 1,000-H.P. slow speed engines, and 
two 60 '-kw. alternators, feeders, and cast-iron pipes. See Official 
Notices " February 24th. 


Huddersfield.— February 27th. The Electricity Com- 
mittee wants tenders for mechanical coking stokers, also for a complete 
switchboard. See our '' Official Notices ” February 17th. 


Lewes.—March 24th. The Corporation is prepared to 
receive offers from those willing to establish an electricity supply 
undertaking. Bee our “ Official Notices " February 17th. 


London.—The Asylams Committee of the London 
County Council invites tenders for the supply of electric light 
sundries to the Olaybury and Heath Lunatic Asylums for one year 
from April let. Particulars obtainable at the Committee's offices, 
6, Waterloo Place, B.W. 


London.—March 14ta. The Great Central Railway 
Company are prepared to receive tenders for the supply, during the 
12 months ending April 30th, 1900, of the undermentioned material : 
electric light materials. Sealed tenders endorsed Tender for — ” 
to be in the hands of Mr. Oliver S. Holt, secretary, not later than 
10 a.m. on Tuesday, March 14th. 


Pernambuco.—March 18th. The Government of the 
State of Pernambuco invites tenders for the construction of an electric 
{tramway to run between that city and Olinda, situated at about 
three miles distance. Tenders, duly sealed, must be addressed to the 
" Becretaria ба Industria,” Pernambuco, and should be received there 
not later than March 18th. Farther particulars may be obtained cn 
avplicaticn at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 6 p.m. 


P. plar.— The Guardians wants tenders for steam turbines 
and dynamos (direct coupled), electric motors, accumulators, cables, 
wiring and fittings, distribution, and switchboards. Sze our Official 
Notices” February 24th. 


Southampton.—March 6th. The Corporation wants 
tenders for the supply of stores, &c., required in the electricity 
ша, ачты for 12 months. Specifications, &c, at the electricity 
works. 


Southend-on-Sea.— April 6th. The Corporation wants 
tenders for the “temporary ” transfer of their 1891 Electric Lighting 
Order. See“ Official Notices " this week. 


Spain.—March 16th. Tenders are being invited until 
March 16th by the municipal authorities of Betanzos, for the con- 
ces3ion for the electric lighting of the public streets. Tenders are 
to be sent to El Szcretario del Ayuntamiento de Betanzos, Spain, 
whence particulars may be obtained. 


Stockport.— March 9th. The Gas and Electricity Com- 
mittee invites tenders for two 140-kw. shunt wound dynamos. See 
“ Officia] Notices” February 24th. 


Stockport.—March 24th. Tenders for electric lighting 
the Stockport Sunday School are invited to be sent in to the 
Secretary not later than March 24th. 


Wolverhampton.—Tenders are being invited for the 
supply of small electric launches for lake use. Particulars from Mr. 
J. W. Bradley, borough surveyor, Town Hall. 


CLOSED. 


France.—The French Corporation of Telegraph Authori- 
ties in Paris have placed a contract with La Société Industrielle des 
Telephones, of 25, Rue de Quatre, Septembre, Paris, for 25 kilo- 
metres of lead-covered 3-conductor cable, and 17 kilometres cf 
2-conductor cable at £4,478. 


Islington.—-Messrs. Johnson & Phillips have secured the 
contract for the supply of electrical stores to the Islington Vestry. 


Liverpool.—The tenders submitted for 20 new electric 
cars were as follows :—Messrs. Dick, Kerr & Oo., £498 each; the 
Brush Oompany, £509 each ; the Westinghouse Company, £550 each; 
and the British Thomson-Houston Company at £569 each. It has 
been decided, upon the recommendation of the engineers, that, as 


‘these different cars would be fitted with first-class electric appliances 


cf a new patte:n, it was advieable for the purpose of testing the 
utility of those appliances in actual working to order ten cars from 
Mesars. Dick, Kerr & Co., five from the Brush Electrical Engineering 
Company, and five from the Westinghouse Company. 


PORTHOOMING EVENTS. 


Friday, March 3rd.—At 8 p m. The Institution of Junior Engineers, 
Westminster Palace Hotel. Paper on ''Carbon Con- 
suming .Batteries and their Possibilities" by W. R. 
Cooper, B 8с. M. I. J. E., illustrated by experiments. 


Saturday, March 4th.—The Institution of Electrical Engineers. 
Students’ visit to the works of Messrs. Easton, Anderson 
and Goolden, Erith. Train leaves Charing Oross at 
10 a.m. 


Thursday, March 9th.—At 8 p.m. 
Engineers. 


Friday, March 10th.—At 5 p.m. Physical Society. A Study of an 
Apparatus for the Determination of the Rate of Diffusion 
of Solids dissolved in Liquids,” by Albert Griffiths, 
M.Sc.; Note on the Source of Energy in Diffusive 
Convection,” by Albert Griffiths, M.Sc.; An Exhibition 
of Dr. A. Wehnelt’s Electrolytic Current Interrupter 
for Ruhmkorff Coils, by A. A. Campbell Swinton. 


Saturday, March 11th.—Institution of Junior Engineers. Conversa- 
zione at Westminster Palace Hotel. Reception at 
7 p.m. by the president, Sir W. H. White and Lady 
hite; the chairman, Mr. В. Н. Joy and Mrs. David 
Joy 


The Institution of Electrical 
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NOTES. 


Obituary.—On Saturday last Baron Paul Julius de 
Reuter passed away, at Nice, in his eighty-third year. At 
the very introduction of practical telegraphy the late baron 
laid the first stone in the foundation of that world-renowned 
telegraphic news agency, Reuter's Telegram Company. "We 
cannot afford space to refer in detail to the enormous diffi- 
culties which had to be overcome in the early days of so 
important an undertaking, but the Baron’s indomitable energy 
and enterprise were sure to bring success. In addition to 
utilising the telegraphic system for the transmission of news, 

Reuter was responsible for the laying of new lines, for, 
says the Times, in 1865 he obtained from the Hanoverian 
Government a concession for the construction of a submarine 
telegraph line between England and Germany which enabled 
a through telegraphic communication to made direct 
between London and the principal towns of his native 
country. He also acquired from the French Government 
the right to construct and lay a cable between France and 
the United States, "This was laid in 1865, end was worked 
in conjunction with the Anglo-American Telegraph Com- 
pany. Twenty-four years ago Baron de Reuter converted 

is agency into a limited liability company, retaining, how- 
ever, the managing di rship. In 1878 he retired from 
this position, though he still continued as an ordinary mem- 
ber of the board. He was succeeded in the ps of manag- 
ing director of the compeny by his son, Mr. Herbert de 
Reuter. Baron de Reuter's title was conferred upon him in 
1871 by the then Duke of Saxe-Coburg апа Gotha. 


The Civil and Mechanical Engineers’ Society.— 
At a meeting of this society on 16th ult., Mr. Holroyd 
Smith, M.I.M.E., M.I. E.E., delivered an interesting lecture 
on “Some Methods of Collecting the Current in Electric 
Tramways,” prefacing his remarks by a brief statement of 
the principles that govern the conversion of dynamic energy 
into electric, and the reverse. In dealing with the methods 
of collect'ng the current, reference was made to the various 
systems of electric traction and a brief résumé of the history 
from 1832 to the nt day was given. By means of 
numerous diagrams he showed the construction and details 


of nearly every known collector for underground, with closed" 


or open conduits, and for overhead with tubes, wires, &c., 
describing the brush, the ber, the shuttle, and the trolley ; 
апа exhaustively com the relative advantages of rolling 
and sliding contact, giving preference to the latter. He con- 
sidered that the electrical world was largely indebted to 
Sprague, of America, who he believed to have been the first 
to introduce the trolley bar collecting the current from the 
underside of an overhead wire. The conditions pertaining 
thereto were carefully analysed, the difficulties and require- 
ments considered, some interesting examples illustrated and 
described, and models shown. A discussion followed. 


Flying Machines.—In the course of a discussion on 
ballooning at the Society of Arts, one speaker (Mr. H. 
Fentum Phillips, A.M.I.E.E.), in referring to the great 
expense attaching to experimental work upon such things as 
flying machines, aeroplanes, &c., suggested that a council or 
committee be formed of, say, members of the Society of Arts, 
the Institutions of Civil and Electrical Eogineers, the Royal 
Institution, the Aeronautical Society and kindred bodies, the 
said committee to e the investigation of the subject 
voluntarily, a grant being made by Parliament to meet the 
expenses connected with actual work. The speaker thought 
that this would lead to some practical vessel being built. 


Eiectric Power in Western Australia.—The Austra- 
lian Mining Standard says that a company is being formed, 
called the Kalgoorlie Goldfields Electromotive Power, to 
establish a central power station for the Kalgoorlie (W.A.) 
goldfields. The capital will be £500,000, of which the 
mines will eubsoribe half. It will be 5,000 horse-power, and 
it is calculated the cost of working the mine will be reduced 
25 per cent. The company will be the largest of its kind 
in the world; bat it is expected that the capacity of 5,000 
horse-power will not be sufticient, and that the plant will 
have to be largely increaseed. 


The Volta Centenary.—The Times Zurich correspondent 
writes :—‘ A Volta commemoration is to be held next May 
at Como, which was the birthplace of the great electrician, 
and where he died in 1827. The feies at Como are to cele- 
brate the centenary of Volta’s discovery of the electric pile, 
in honour of which event a great exhibition of inventions in 
electricity will ba opened on 2n ү the town ые 
ing some 500,000 francs to the preliminary expenses. e 
small Italian city has always been very proud of its greatest 
citizen, and Volta’s memorials are carefully preserved in its 
Museo Civico, where one can eee his first electric pile, many 
of his scientific instruments, an electric pistol, and an electric 
lamp of his invention, besides many of his manuscripts 
sketches, and designs. Exhibits are announced from all 
parts of Europe and America, and a congress of electricians 
and telegraphists will be held at the same time. In con- 
nection with the Volta commemoration an important exhibi- 
tion of Italian silk industries will be opened simultaneously 
with the electric exhibition. The exhibition buildings face 
the lake, on which the latest inventions in electric boats and 
launches will form a conspicuous feature of the feles. 
Volta’s electric pile was first described in England in a letter 
to Sir J. Banks, then president of the Royal Society. This 
letter is dated March 1st, 1800, and was read before the 
society on Jane 26th of the same year.” 


The Colombo Electric Tramways and Electric Light- 
ing.—The first portion of this tramway service was recent] 
opened, and in spite of an unpleasant demonstration whic 
was made at the trial by a number of Rickshaw ” coolies, 
who look at the cars with great ill-feeling, apprehending в 
loss to their industry, the regular service between the jetty 
and central station has been successfully commenced. The 
generating station contains at present a 225-kilowatt dynamo 
coupled to a McIntosh & Seymour engine. There are two 
other similar engines, which will work the other machines 
and also provide for a reserve in case of a breakdown. At 
present one engine is sufficient to work the few cars which 
are in service and also furnish current to the old electric 
light station which is some distance off, the current being 
taken by means of a large cable, supported the greater part 
of the way on the overhead wire standards. By means of a 
motor dynamo it is transformed from 500 to 200 volts. 
Thirty arc lamps are already erected in the principal 
business quarter known as the Fort. The con- 
tractors, Messrs. Boustead Bros., of Colombo, have 

to a oertain number of hours  lighti 

each month, the exact amount being fixed by the Munici 
Council, who, in common with other officials in the East, 
consider that if a moon is shown in the calendar it is moon- 
ight, whether the sky is clonded or not and no light is pro- 
vided under these circumstances, although the darkness is 
Cimmerian. It is intended to extend the arc lighting to other 
thoroughfares, and it is to be hoped that the City Fathers 
will see fit to give up their rights in the moon and allow the 
hours of lighting ap to bs independent of that unsatisfactory 
illuminant. The concession for the tramways was originally 
granted toa Mr. Matthews ; the scheme was then submitted 
to Mr. Killingworth Hedges, C.E., on behalf of a London 
firm who were arranging to form a ага ај ; however, before 
matters could be settled in Colombo, the concession was 
allowed to lapse and the proposed company was abandoned. 
Messrs. Boustead are to be congratulated in having smoothed 
over the difficulties with the Municipality, and have shown 
that it is often easier to promote an enterprise locally than to 
float a company at home for a similar object, however meri- 
torious it may be. 


Great Engineering Combination.—The Carriage 
Builders’ Journal and Rolling Stock Record announces that 
a powerful trust is being formed for combining the whole of 
the concerns engaged in one of the largest and best known 
branches of the British engineering trades. It is expected 
that the capital will be little short of 10 millions sterling. 


Gas v. Electricity.—A director of the Eastbourne (ias 
Company informed the shareholders recently that * he 
thought that the changes in gas lighting introduced during 
the past few years had been so great that electricity would 
have considerable difficulty in coming to the front.” The 
speaker sees through a glass darkly. 
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Electric Timber Seasoning.—The Ncdos Bretonneau 
rocees of timber seasoning by electricity, which has recently 

n brought to notice in this country, involves (1) the 
total expulsion of the sap; (2) the replacement of the sap by 
a solid matter, which is insoluble and aseptic, thus rendering 
the wood imputrescible. The wood is placed flat in a vat 
containing a lukewarm solution, which solution covers the 
timber to within а distance of about 2 inches from the top 
at the commencement of the operation, and is gradually 
lowered towards completion of the process. An electric 
current under the necessary difference of potential crosses 
the thickness of the wood, entering from the lower part, 
which is connected to the positive pole, and coming through 
the top, which is connected to the negative pole of the 
dynamo. By the action of the current the solution is sucked 
from the bottom to the top, and permeates the whole mass 
of wood by electro-capillary attraction. The displaced sa 
rises to the surface of the bath during the operation, whic 
laste from five to eight hours, according to the nature and 
state of the wood under treatment. The solution ueed for 
the simple process of seasoning and preserving the wood is a 
composition called Bororesinate de Soude," the rosin of 
which seals the fibres of the wood after cooling, and the 
boric acid acts as an antiseptic. The duration of process is 
very variable, according to the nature of the wood, its thick- 
neas, the season of the year, &c., but it may be taken as 
varying from between two weeks to two months. The sap 
being replaced by a solid and insoluble matter, no longer 
ferments by heat, and having become refractory to the 
absorption of water, does not swell during damp weather. 
The treatment is doubly aseptic by the disappearance of the 
sap, and its replacement by dead matter. It thus prevents 
the wood from being attacked by chemical agents, by 
i and by animalculæ, which produce mould and rot. 
Although there appears reason to believe that the 
process is founded on sound reasoning, it is, perhaps, a little 
premature to speak of the same as being a success. Time, 
edaz rerum, can alone determine this. 


Coherers.—On Friday night Dr. Oliver Lodge lectured 
at the Royal Institution on  Coherers," Sir Wm. Crookes 
being the chairman. Beginning with & short explanation of 
the nature of coherers, which he defined as devices sensitive 
to ether waves in such a way as to establish better electrical 
connection than existed before, he went on to show a number 
of experiments illustrating cohesion, which, he said, was the 
physical force of which least was known, with the exception 
of gravitation. His first iments, says the Times, 
showed the effect of electrification in preventing the 
drops of water in a jet from scattering, and in causing two 
jets to unite. He next showed how, under the influence of 
electric action, soap bubbles united, and a smoky atmosphere 
cleared, the floating particles of dust cohering into flakes. 
Dealing next with the cohesion of metals, he spoke of the 
experimental detection of Hertz waves, mentioning in par- 
ticular two workers—Prof. Minchin and M. Branly. The 
latter found that the electrical resistance of metallic powders 
decreased under the influence of Hertz waves—a fact on 
which depended Mr. Marconi’s system of wireless telegraphy. 
In oonclusion, the lecturer ormed some experimenta to 
illustrate the cohesion of metallic filings while affected by 
Hertz waves. In one of these the filings were placed on a 
brass ball with a flattened top, and it was shown how, by 
means of a vertical wire, they could be pulled up in a chain 
just as if they were magnetic. 


Lectures.—Mr. J. S. Critchley, M.I.M.E., manager of the 
Daimler Motor Company's works at Coventry, gave an 
interesting lecture on February 24th to the members of 
the Coventry Engineering Society, upon the construction of 
motor cars. 

Under the auspices of the Dumbarton Mechanic’s Institu- 
tion, Mr. Stuart Paterson delivered a lecture, entitled 
* Current and Coil,” on 23rd ult., in the Burgh Hall, 
Dumbarton. 

On 21st ult. Mr. E. Н. Crapper, lecturer on electrical 
engineering at the University College, Sheffield, lectured at 
Attercliffe on * Electric Traction as Applied to Tramways, 
&0.” | 


New Copper Mining Developments.—The prospectus 
of “The Copper King Mining Company " recently appeared 
in the daily papers. The capital of this company is to be 
£350,000, of which the vendors of the mine take £250,000 


in shares and £25,000 in cash in satisfaction of their claims. 


The mining property is situated at Fresno, in California, 
covers 90 acres, and has been worked by the vendors, Messrs. 
F. L. Gardner and D. Dalziel, since 1896. The development 
has now been carried sufficiently forward to warrant the 
erection of a smelting plant at the mine. "The ore contains 
from 8} to 9] per cent. copper, and 3—4 dwts. gold, and 
8—4 ozs. silver Jer ton. The mine is at present yielding 
50 tons ore per day, and it is expected that it will shortly be 
prodacing double this amount. The present high price of 
copper is causing attention to be directed to old and aban- 
doned copper mines, which though sa hoger when copper 
was selling at £48 per ton, are capable of earning profits 
under the present conditions of the market. We learn from 
the Aluminium World that the Inguaran Copper Mines, 
situated near Ariode Rosales, Mexico, are being prepared for 
re-working. These mines were bought some time ago by a 
Rothschild syndicate. They are at present being drained of 
water, and a railroad to the coast is being planned. Another 
copper-producing district which, according to the Engineer- 
ing and Mining Journal, will shortly become of importance, 
is the Chillagoe copper district of Queensland. The ore 
found in this locality carries copper, lead, and silver, and 
though some portions of the ore beds are valueless, there still 
remains a very large quantity of workable ore. A railroad 
to the coast is one of the first things required to adequately 
develop this mining district. The recent returns published 
with commendable promptitude in the same paper show that 
the United States still stands easily at the head of the 
copper-producing countries of the world. The 1898 output 
is estimated to be 247,832 metric tons, as against 231,421 
tons in 1897. This is nearly two-thirds of the world’s out- 
put. The exports in 1898 are estimated to have been 
138,100 long tons, or 56 per cent. of the production. 


Insulators for Low Temperature Work.—To maintain 
extremely low temperature by means of freezing sub- 
stances requires careful insulation. Prof. W. Hempel finds 
that eider-down is the best insulator, carefully dried wool 
being nearly as good and cheaper, and that both are much 
better than the specially devised vacuum-jacket tube of 
Prof. Dewar. Invention says that starting at about 110° 


below zero F., the rise in temperature under protection of the 


eider-down was only 22? in 88 hours, while in the Dewar 


tubes the increase was 70? to 124°. 


Acetylene Gas Exhibition.—The p e of the 
Second International Exhibition of Acetylene Gas in connec- 


tion with the Buda-Pesth Acetylene Congress, is now issued, 


and forms of application for space can be obtained from the 
Committee of Management and the Executive Council. The 
Congress will last from May 20th to May 24tb, and the 
exhibition from May 14th to 28th. They will be held at the 
Industrial Palace in the Town Park, Buda-Pesth. 


L. C. C. and Electric Traction.—The L. C. C. on Tuesday 
adopted A hd agree (printed in our last issue) to appoint 
99 ган y to inquire into mechanical traction systems 
for London. 


Institution of Civil Engineers.—On 23rd ult. Mr. W. H. 
Preece, C.B., the president, entertained the honorary 
members and council of the above Institution to dinner. 


Northern Society of Electrical Engineers.— On Tues- 
day, at Manchester, Mr. 8, Z. de Ferranti, the president- 
elect for the year, delivered his presidential address to the 
above society. 

The Municipal Trading Clauses.—We ucderstand that 
the Chairmen of Committees have decided to strike out the 
electrical trading clauses in the Bills of the 70 municipal 
authorities. 
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The Carlin Tube.—In the Journal of the Chemical and 
Metallurgical Society of South Africa, Vol. 1, page 63, we 
notice a paper by A. von Dessauer on the Carlin tube. The 
tube consists of an ordinary iron pipe, } inch in diameter, 
closed at its ends with screw plugs and filled with mercury. 
As many holes as there are electrodes are drilled in the top, 
from end to end, as it lies horizontally, of sufficient size to 
allow the copper connecting wire to pass through casily and 
dip into the mercury. The electric main is aflixed to one or 
both of the end plugs in a convenient manner. The pipe 
may also be made of copper or braes, when there will be a 
risk of amalgamation; or it may be replaced by a solid iron 
rod with one long groove, or a series of small cavities to 
hold the mercury. With this system of connection there is 

ractically no loss of tension of current, experiments show- 
ing, with an 8-feet tube with 52 cathode connections, a loss 
of only 0°3 per cent. as compared with a loss of 18:4 per 
cent. with the ordinary mercury trough connection. The 
intensity of current is evenly distributed, and the connec- 
tion is rapid and perfect, and without the possibility of 
becoming dirty or oxidised. Furthermore, there is no heat- 
ing of the mercury, nor loss by evaporation or spilling. 


Personal.—We understand, on excellent authority, that 
Major Cardew is leaving the Board of Trade. He has 
entered into partnership with Mr. W. H. Preece and his son, 
and they will together practise as consulting engineers. 


Appointment Vacant.—The Manchester Tramways 
Committee want a manager for their car building and repair- 
ing works. See our “ Official Notices.” 


4 


NEW COMPANIES REGISTERED. 


Lindsay, Browning & Company, Limited (60,757).— 
This compsny was registered on February 18th, with & capital of 
£1,000 in £1 shares, to acquire the business carried on by Frederic 
L. L. Lindsay and Ernest F. Browniog, at Bangor, Carnarvon, as 
“ Lindsay, Browning & Oo.,” and to carry on the business of elec- 
tricians, electrical and mechanical engineers, suppliers of electricity 
and electrical apparatus makers. The first subscribers are :—James 
Eastern, Menai Bridge, Anglesey, gentleman, 5 shares; Mrs. Hannah 
Browning, Menai Bridge, Anglesey, 5 shares; Mrs. F. L. L. Lindsay, 
Glyngarth, Anglesey, 1 sbare; Ernest F. Browning, Menai Bridge, 
Anglesey, engineer, 1 share; Frederic L. L. Lindsay, Glyngarth, 
Anglesey, engineer, 1 share; Lewis G. Harding, 2, Glandwr Terrace, 
Bangor, clerk, 1 share; W. Douglas-Jones, Bangor, solicitor, 1 share. 
The number of directors is not to be less than two nor more than five, 
the first are the raid two vendors; 1 £25; remuneration, as 
fixed by the company. Registered office, 216, High Street, Bangor. 


Commercial Telegraph Construction Syndicate, 
Limited (60,772).—This company was registered on February 20th, 
with a capital of £5,000 in £100 shares, to adopt an agreement with 
the Hon. James Roche, and to subscribe for, or otherwise acquire, and 
hold any of the shares, stock, or securities of the Northern Commer- 
cial Telegraph Company, Limited, ean! eu by an Act of the 
Oanadian Parliament. The first subscribers (each with one share) 
are :—James Roche, M. P., 43, Ebury Street, S. W.; Henry S. Holt, 
6, Gray's Inn Square, W. O., solicitor; Anthony Raymond, 9, Token- 
house Yard, E.C., gentleman; Fred. I. Abbott, 39, Lombard Street, 
E.C., gentleman; В. W. Bell 94, Piccadilly, W., gentleman; 
B. H. M. Ritchie, 108, Jermyn Street, 8.W., gentleman; O. H. 
Garney, 23, Ilchester Mansions, Kensington, gentleman. Registered 
without articles of association. 


Ingleton Electric Lighting and Power Company, 
Limited (60,796).—This company was registered on February 22nd, 
with a capital of £4,000 in £1 shares, to supply electric light, heat, 
and power at Ingleton, Yorkshire, and elsewhere. The first sub- 
scribers (each with one share) are:— William Metcalfe, Fell End, 
Ingleton, Yorkshire, farmer; John C. Watkin, Glenholme, Ingleton, 
Yorkshire, solicitor; John Brookes, Main Street, Ingleton, printer; 
Richard Atkinson, The Grange, Ingleton, gentleman; Charles Fergu- 
son, 2, Gretna Cottages, Ingleton, Yorkshire, engine driver; William 
Fisher, Main Street, Ingleton, Yorkshire, innkeeper; William 
Mackay, Main Street, Ingleton, Yorkshire, cabinet maker. Registered 
without articles of association. 


Nernst Electric Light, Limited (60,807).—This com- 
pany was registered on February 23rd, with a capital of £320,000 in 
£1 shares (of which 140,000 are 7 per cent. preference), to acquire 
certain rights connected with an invention known as The Nernst 
Lamp,” to carry on the business of electrical lamp manufacturers 
and dealers, manufacturers of and dealers in electrical apparatus, 


electrical and mechanical engineers, electricians, suppliers of elec- 


tricity, &c., апа to enter into an agreement with The Nernst Lamp, 


Limited." The fi rat subscrib»rs (aach with опе share) are:—John G. 
Fort, Forest Lodge, Ashstead, Surrey, gentleman ; Geo. F. Honig, 10, 
Alma Square, Bt. Jobn’s Wood, N.W., clerk; William Andrew, 38, 
Hornsey Park Road, Hornsey, book-keeper; Frederick W. White, 
Hollywood, Browning Road, Manor Park, E., clerk; Charles M. 
Robertson, 12, Fenchurch Street, E C., merchant; John G Forster, 12, 
Fenchurch Street, E.C., clerk; and Edgar Bois, 12, Fenchurch Street, 
E.O., merchart. The first directors (to number not less than three 
nor more than seven) are to ba nominated by the subscribers; quali- 
fication, £250; remuneration, £1,200 per annum and 10 per cent. of 
the net profits when 7 per cent. per annum has been paid on all the 
shares, divided between them. Registered offics, Dashwood House, 
New Broad Street, E.C. 


Pioneer Electric Light and Power Company for 
Japan, Limited (60,811).— This company was registered оп 
February 23rd, with a capital of £3,000 in £1 shares, to acquire and 
deal with, in the Empire of Japan or elsewhere, any rights, conces- 
sions, or privileges for generating, supplying, distributing and employ- 
ing electricity, gas, or other light and power. The first subscribers 

each with one share) are:—James A. Kelman, 51, Highbury New 

ark, N., solicitor; James A. Kelman, jun., 24, Leconfield Road, N, 
electrical engineer ; Charles 8. Kelman, 316, Winchester House, E.O., 
merchant ; Douglas E. Kelman, 48, Artillery Lane, E.O., manufac- 
turing chemist; Adam McIntosh, Craigella, Kelross Road, N., pub- 
lisher; Edwin A. King, 49, Rylett Crescent, Shepherd’s Bush, 
W., accountant ; and Geo. C. Eedes, 85, Isledon Road, Finsbury Park, 
N., clerk. The first directora (to numbar not less than three nor 
more than five) are to be appointed by the subscribers; qualifica- 
tion, 50 shares. 


Pioneer Electric Light and Power Company for 
China, Limited (60,814).—This company was registered on Fe 

23rd, with a capital of £3,000 in £1 shares, to acquire and deal wi 
the right to supply electricity, gas or other light and power in 
the Empire of China or elsewhere, and to carry on business as 
electricians, electrical and mechanical engineers, suppliers of 
electricity, &c. The first subscribera (each with one share) are:— 
James A. Kelman, 51, Highbury New Park, N., solicitor; James A. 
Kelman, jun., 24, Leconfleld Road, N., electrical engineer; Charles В. 
Kelman, 316, Winchester House, E C., merchant; Douglas E. 
Kelman, 48, Artillery Lene, E.C., manufacturing chemist; Adam 
McIntosh, Oraigella, Kelross Road, N., publisher; Edwin A. King, 
49, Rylett Crescent, Shepherd's Bush, W., accountant; and George 
C. Eedes, 85, Ieledon Road, Finsbury Park, N., clerk. The first 
directors (to number not less than three nor more than five) are to be 
nominated by the subscribers; qualification, 50 shares. 


Electro-motors, Limited (60,826).— This company was 
registered on February 24th, with а capital of £52,000 in £1 shares, 
to enter into an agreement with Claude W. Atkinson and William 
Н. Johnson, and to carry on the business of manufacturers of electric 
and other motors, motor cars, locomotives, dynamos and electrical 
apparatus, electricians, electrical, hydraulic, gas, mechanical, and 
general engineers, waggon builders, cycle and cycle makers, 
&c. The first subscribers (each with one share) are:—William H. 
Johnson, 24, Lever Street, hester, iron merchant; William H. 
Stubbs, Mill Street Works, Ancoats, Manchester, machine maker; 
Joseph Н. Stubbs, Mill Street Works, Ancoats, Manchester, machine 
maker; Arthur McDougall, City Oorn Mills, Poland Street, Man- 
chester, miller; Frederick Goodbehere, Fern Bank, Plymouth Grove, 
Manchester, machinist; Claude W, Atkinson, Woodland Place, 
Penarth, South Wales, civil engineer; and Percy Stubbs, Mill Street 
Works, Ancoats, Manchester, machine maker. The first directors (to 
number not less than three nor more than seven) are William 
Johnson, William T. Stubbs, Joseph H. Stubbs, and Arthur McDongall; 
qualification, £250; remuneration as the company may decide. 


Surprise Arc Lamp Company, Limited (60,836).— 
This company was registered on February 24th, with a capital of 
£2,000 in £1 shares, to acquire the business carried on at 27, Cathe- 
rine Street, Strand, W.O., as Thomas & Co.,“ to enter into an agree- 
ment with Wallace J. L. Sandy and Thomas Geer, and to carry on the 
business of electrical and mechanical engineers, suppliers of elec- 
tricity, manufacturers of electrical apparatus, &. The first subscri- 
bers (each with one share) are :—W. F. L. Frith, 38, Westwell Road, 
Streatham Common, accountant; Arthur H. Parkes, 77, Benthal 
Road, Stoke Newington. book-keeper; H. A. Swepstone, 31, Great 
Bt. Helens, H. O., solicitor; Frank Lloyd, 60, Botheby Road, High- 
bury, gentleman; George C. Baldock, 6, St. Anna Road, Burdett 
Road, E., clerk; William H. Butterfield, 12, Leonard Terrace, West 
Green, N., clerk; and H. Perry, 24, Huddlestone Road, Forest Gate, 
E, clerk. The first directors (to number not more than five) are to 
be nominated by the subscribers. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Direct United States Cable Company, Limited 
(11,597).— The annual return of this company, which has just been 
filed, shows tbat out of а nominal capital of £1,300,000 in £20 shares, 
60,710 shares have been taken up, and that the whole of these are 
considered as fully paid. | 
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New British Incandescent Electric Lamp Company, 
Limited (58,316).—The statutory return of this company was filed 
on December 15th, when 23 857 shares were taken up out of a capital 
of £30,000 in £1 shares, and all are considered as fully paid. 


Nernst Lamp, Limited (58.057).— This company's 
statutory return was filled on February 14th, when the whole capital 
of £17,000 in £1 shares was taken up; 5,000 shares are considered 
as paid and £12,000 has been paid on the others. 


CITY NOTES. 


EXcé#PrionaL pressure upon our space 
compels us to hold over until next week our 
reports of the meetings of the Oity of London 
Electric Lighting Company, the Notting Hill Electric Lighting Oom- 
pany, and the Lond m El:ctric Supply Corporation. 


City Meetings. 


Telegraph Constraction and Maintenance Company. 


Tun thirty-fifth ordinary general meeting of the shareholders of the 
above company was held on Tuesday st the offices, 38, Old Broad 
Street, E.C., Bir Robert G. W. Herbert, G. C. B., presiding. 

The CHAIBMAN, in moving the adoption cf the report, said the 
directors were pleased fo meet the shareholders upoa that cccasion, 
feeling hopeful that they would consider the report of the past year а 
satisfactory one. The net profits had amounted to £71,593 as against 
£61,131 in the preceding year, and they brought into the accounts 
£33,841 against 439,900 in the previous year. They therefore 
had а profit balance this year of 4105 035 as against 
£101,071 for 1897.  Haviog declared an interim dividend 
at the rate of 5 per cent., there remained £83,025 to be dealt 
with as against £78,6€0 in the preceding year. They proposed to 
дів ibute the eame dividend as last year, viz., a further 10 per cent. 
in addition to the 5 per cent. which had already been distributed, 
and they would have £38,205 to carry forward as against £33,541 
carried forward the previous year. That was a slight improvement, 
but it was not quite so much as they would like to see carried for- 
ward—iu fact, it was a smaller amount than had been carrit d 
forward in most cf the precedic g years. But having regard to the 
present position of the company, they hoped that amouut would 
place them in a good position that time next year. The works had 
been kept fully occupied in the manofcc’ure of submarine telegraph 
cables and insulated landlines, ar d the steamships had been actively 
employed in the lsying and repairing cf cables in various parts of the 
world. That broaght him to say a word or two about the addition 
they bad made to their fleet during the year in the ss. Anglia, of 
6,514 tons. Bhe was a very fine vessel, and the largest telegraph 
steamer sfloat. It had been the object af the company to provide 
itself with a thorougbly efficient steamer, capab:e cof cariyicg the 
longest lengths of deep-sea cables that might have to ba piid in any 

cf the world. Up to the pr.sent time, when a great many 
cables bad been laid it had bern necessary to employ two or more 
ships; but their new ship would b3 abie to lay the largest 
cable without any assistance. She had only ncently returned 
from laying, most successfully, the new cabl-, vid Gib - 
raltar and Malta, to Alexandria. The factories at Wharf Road 
and Woolwich were bth in а thorough!y efficient condition, 
and at Wharf Road very considerable improvements had been 
made, which enabled them to carry out their work much more effi- 
ciently. It was very satisfactory to see that the directors had been 
able to re new their £150,000 debentures at 4 per cent. instead of 5 
er cent., which meant a saving of £1,5C0 a year to the company. 
proposed to establish a pension fund for the benefit of tte 
clerical staff, and had placed £5,000 as a nucleus for starting that fund. 
It was very desirable that they should make provision for their staff, 
because it was а very excellent спе, and gave the directors the highest 
satisfaction, and they would be very sorry to see any of them transfer 
their services to other companies where their future was provided 
for. It was hoped that the fund would be self-supporting, although 
they might have to come to the shareholders in another year or two 
to ask them to make a further contribution. 

Admiral Sir A. Новкікв seconded the motion. 

Replying to questions, the CHaIBMAN said tht they had good pros- 
рес of poraa for their works during this year, ard personally 

e was hopeful that they would have another good year. 

The report was then adopted. 

The retiring directors and auditors having been re-elected, the 
proceedings terminated with a vote of thanks to the chairman for 


W. T. Henley's Telegraph Works Company, Limited. 


Тнв ordinary meeting of this company was held on Friday last, Mr. 
В. Gedge, M.P., presiding. Ia moving theadoption of the report, the 
chairman congratulated tbe shareholders on the increase in the divi- 
dend and bonus, amounting to 2 per cent. more than they paid last 
year or ever before. Tne company had made steady progress. Since 
1895 their share capital Lad been increased by 27 per cent., and the 
value of their frechold land, buildings, &c., had also advanced to the 
same extent; and, while their ordinary share capital was £160,000, it 
was represented by freehold land, buildings, &c., of the value of 


£150,809. In the same period of four years their stock-in-trade had 
increased by 166 per cent., and its value on December Sist last was 
£116,082. Less than 4 per cent. of this wa: what might be called 
old stock, but tbis had been written down every year, and they there- 
fore had no doubt that it was by no means overvalued at the sum 
which it represented of a little over £4,000. The rest consisted very 
largely of «xperditure on orders in hand. Ia their company 
they never put anything down in the shape of anticipated 
profit, or, in fact, earned profit, on an order in nd. 
It they had completed three-fourths of an order they would 
only put down three-fourths of the cost, bat they would not take 
credit for the three-fourths of the profi: that had been earned. The 
stock-in-trade also consisted cf a considerable quantity of raw 
material, in valaing which they looked at two things—what they had 
paid for it and what the market price was. If the articles repre- 
sented by this item had risen in value since they were bought they 
were put at their cost price, while if they had fallen in value they 
were taken at the market price. They were very careful indeed not 
to make an over-estimate. A considerable amount of the sum men- 
tioned also represented stock-in-trade for which there was a demand 
which had to be met immediately. They used in the old days, when 
they bad not sufficient capital, to lose orders because they could not 
supply the goods wanted until they had made them, but they now 
kept a suflicient stock of articles of this kind to meet orders imme- 
diately they received them. In regard to the current year, they were 
atill continuirg their progreas with reference to orders which, up to 
that day, were just 28 per cent. more in value than they were a year 
ago, despite the fact that last year they received a very large order 
indeed in the very week before their meeting. This year, however, they 
had not had the fortune to obtain such an order, but asa rule the large 
orders did not yield so gcoda profit in proportion as the smaller 
orders. A year ago he told them that they had been able to issue 
2,500 shares among the shareholders at the price of £16 for the £10 
share, giving them a premium of £15,000, which was added to the 
reserve account. He told them on the same occasion that they would 
be iseuing the rest of the shares, but that they must not expect to get 
them so cheaply, although he said that they would let the share- 
holders have them at a price to pay them well, while being advan- 
tageous tothe company. Toe shares issued last year were therefore 
offered at £18 and subscribed for at that figure, and the £20,000 
premium thus made was also pat to the reserve fund. They were 
also transferring to tbis fund tbe ordinary £7,500 which for the last 
three years they had added to it, and the reserve account now stood 
at £62,500. Tne shares were taken up by the shareholders without 
the least expense by way of commission or otherwise, a point to be 
mous observed at а time when so much was being said about 
arge commissions being improperly paid by directors of companies to 
get out their capital. The reserve uuder the cable-repairing contract 
with respect to the Bahamas and Florida cable amounted to 
£5,352. This amount was increased automatically by the subsidy paid 
to the reserve account by the Government of the Bsbamas, and, 
with the accumulated dividends, less anything spent in repairs, 
was invested half-yearly. The cable was laid in 1892, and nota 
shilliog bad been required to be expended on it yet, while less than 
£30 bad had to be spent during this period of seven years on slight 
repairs to the cable hut and poles on shore. The cable laid by the 
company in 1891 between Halifax and Bermuda he aleo believed had 
not rı quired any expenditure, although this was a mat'er not in their 
hands. The facts mentioned, however, showed that their under-water 
work was exceedingly gocd. Since 1895 the net profits of the com- 
pany had increased by 45 per cent. and the dividends and bonus had 
risen gradually from 8 per cent. to 14 per cent. There had been a 
great deal of talk recently respecting the payment of illicit 
commissions, & subject on which tbe Lord Chief Justice had been 
making severe comments. He was therefore happy to assure them 
that no illicit commission by one shilling bad ever been paid by 
their directors to obtain contracts. The contractor had promised that 
their new worke should be completed so that they might 0з opened in 
July. He after wards warmly recognised the services of the managing 
dir: ctor and the staff generally. 
The repoit was adopted. 


Iadia-Rubber, Gutta-Perch», and Telegraph Works 
Company, Limited. 


Tue thirty-fifth ordinary general meeting was held last Thursday at 
Cannon Street Hotel, the Hon. Henry Marsham presiding. 

The CHAIRMAN, ia moving the adoption of the report and the pay- 
ment of a final dividend of 7j per cent., or 153. per share (making 10 
per cent. for the year), said that their works, except the cable depart- 
ment, had ben well employed, and they had been over pressed, for- 
tunately, in some of th3 more recant and rapidly-developing branches. 
Steps were being taken to meet the demand for production in these 
special lines. With regard to cable work, they were prepared to 
undertake any amount of it, but there had lately been none open to 
tender. The seas were occupied by submarine cables, and those that 
had been laid bad longer “lives” than was originally contemplated, 
so that renewals were not required frequently. The high prices of 
some of the raw materials had been severely felt by all India-rubber 
manufacturers, and although the bzard were not able to arrange wi h 
the competitors of their French works to make a pro rata advance in 
selling prices, the English manufacturera bad recognised the necessity 
of an advance, which had been in operation during the greater part 
of 1898. The raw material showed no sign of an immediate fall, but 
the directors did not anticipate that they would have to make 
any further advance in their selling prices. The company's 
cable vessels had had moderate employment during the 
peat year. The steamship Silvertown was engaged in completing the 

ying of a trans-Atlantic cable, on which that vessel, and the steam- 
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кре were employed in 1897. The work was carried ont by 
their staff, under the superior direction of the charterers. All the 
operations in which their vessels were engaged were successful, and 
proved the p efficiency of their men and ships. Their steam- 
‘ship Dacia made one voyage, and the Buccancer had just returned 
from Cuba, where she was engaged by the Cuba Submarine Telegraph 
pant ag to reinstate some of that company’s cables which suffered 
during the late Hispanc-American war. The company were doing a 
fair business in the manufacture of electric machinery, and had just 
delivered to the Royal Arsenal at Woolwich one of the largest, if not 
the largest, single current dynamos manufactured in Great Britain. 
This business, which they started about 22 years ago, bad definitely 
assumed the nature of a healthy manufacturing enterprise—that was, 
a steady business in which the risk was small. 

Mr. S. WILLIAM SILVER seconded the motion. 

Mr. Lamont asked if the chairman had not any comment 
to make on the auditors certificate, in which the “ debentares 
and shares in other companies,” and the “debts owing to the 
company,” were referred to in a way that was rather terri- 
fring. The certificate stated that these were amply provided 
for by the reserve fund. He should hope that they were, 
seeing that the fund stood at £450,000. The wording of the auditor's 
report was calculated to excite а considerable amount of misappre- 
hension in the minds cf the shareholders, and he thought that it 
would be satisfactory to have an assurance from the chairman that 
there was no item of any magnitude in jeopardy. 

The OnZarRMAN replied that the question of the auditor's certificate 
was brought to their attention last year, and he then said that the 
wording of it was not exactly to the liking of the board. However, 
the auditors had thought fit to adhere to the same wording on the 
present occasion. 

Mr. CoogBAN asked for some explanation as to the way in which 
tbe debentures and shares were valued, and for an assurance that the 
debts carried over were not old ones. 

The OHAIRMAN stated that the valuation was made by the board, 
and that they were of opinion that it was a proper one. The debts were 
not of long standing, and already a large proportion of them had been 
liquidated. 

The resolution was carried unanimously. 


The Hove Electric Lighting Company, Limited. 


THE seventh report of the directors, to bs presented at the annual 
general meeting of the shareholders at the City Terminus Hotel, 
Cannon Street, in the City of London, on Wednesday, March 8th, 
1899, at 12 o’clock noon precisely, states that the unite sold to cus- 
tomers du the past year were 350,354 as compared with 268,243 
for the previous 12 months, while the gross revenue amounted to 
£9,480 7s. 1d. as against £7,269 11s. 4d. in 1897, an increase of 
£2,210 15s. 9d. Ол the other side of the account, the gross expendi- 
tare of £4,390 8s. 11s. is an increase of only £723 7s. 3d. over the 
expendi'ure of the previous year. The net result is a profit for tbe 
year of £5,089 18s. 2d., an increase of £1,486 8s. 6d. over the profits 
for the year 1897. In congratulating the sbareholders upon this 
excellent result, the directors would point out that the reduction in 
price of current, mentioned in last year’s report, has been amply 
justified, as it has had the effect of increasing the number of customers 
and the demand for current. The directors have no doubt that the 
most profitable policy which can be adopted by the company 
will be to further reduce the price, but until the station has been 
enlarged, and ample provision made for dealing with a further greatly 
increased demand for current, it will, in the opinion of the board, be 
inadvisable to make any further reductions. The number of lamps 
and motors connected to the company’s system at December 31st last 
was equivalent to 36,967 8-candle-power lamps, and the number of 
houses connected to 513, as compared to 27,777 lamps and 397 houses 
at December 31st, 1897. To the net revenue of £5,089 18s. 2d. has to 
be added the sum of £214 13s. 2d. balance brought forward from last 
year, making a total amount of £5,304 11s. 4d. After deductin 
debenture interest and accrued, and the interim dividend paid 
in Octoter last, and providing for income-tax, there remains a net 
balance of £3,264 15s. 3d. at the credit of the revenue account. The 
directors propose to write the sum cf £247 17s. off the preliminary 
expenses account, to plac» £1,(00 to the reserve fund, to declare a 
dividend (payable on April 15th next) at the rate of 8 cent. per 
annum for the half-year on the share capital, making, with the interim 
dividend, 6j р cent. for the year, and t> carry the balance, £400 
1s. 5d. forward. The reserve fund, by the addition now proposed to 
be made, will stand at £5,287 17s., and a further sum of £191 33. 1d. 
has been added to the depreciation and maintenance reserve account, 
which now stands at £1,105 13s. 1d. Since the date of the last 
мр the directors have issued 1,000 of the new £5 shares at the 
у of £7 each, the premiums being added to the reserve fund. 
ey have also issued £700 of 4 per cent. debenture stock, making 
the total debenture charge at the present date £25,000. During the 
year now past, the expenditure on capital account was £10,641, bring- 
ng up the total capital expenditure at December 31st last to £77,450 
128, 2d. Two new steam dynamos of 350 and 40 H.P. respectively, 
besides an additional Babcock and Wilcox boiler, have been placed 
in the generating station. Over £4,500 has been expended on new 
mains and strengthening the existing feeders and mains, and £1,120 
on additional meters and demand indicators. The continual increase 
in the company's business has forced upon the directors the con- 
sideration of the extension of the lighting station, and additions to 
the generstiog plant therein. To meet the cost of these and of 
further extensions to the company's mains, it will be necessary to 
raise additional capital. The directors propose, therefore, to issue 
the remalning 1,000 £5 shares, bringing the total subscribed capital 
of the company up to £50,000, and such shares are offered to the 


cation accompany this report. It is further proposed that the 
nominal share capital of the com shall be increased to £100,000 
by the creation of 10,000 additional of £5 each, the new shares 
to be issued as and when required. The necessary resolution, set out 
in the accompanying notice, will be submitted to the meeting. The 
directors regret to report the death of Mr. Robert Payne, F. O. A., who 
has been anditor of the company since its commencement. They 
have appointed as auditors of the company for last year Messrs. 
J. H. Duncan & Co., chartered accountants, 39, Coleman Street, who 
now offer themselves for re-election for the current year. In accord- 
ance with the articles of association, Mr. Harold A. Hoare retires 
from the board of directors by rotation, but offers himself for re- 
election. 


The Notting Hill Electric Lighting Company, 
Limited. 


Tum directors’ report states that tte expenditure on capital account 
at the date of the last balance-sheet stood at £113,184 5s. 4d. and 
during the past year a further sum of £14,819 14s. has been expended ; 
£9,248 Os. 5d. on new mains and machinery, and £4,060 16s. 7d. on 
the purchase of additional freehold property, bringing the total 
expenditure up to £128,003 19s. 4d., being £2,003 19s. 4d. in excess 
of the capital received. Farther issues of first mortgage debentares 
amounting to £21,000 were made during the year at premiums aggre- 
gating, after deducting stamps and petty expenses, £1,308 13s. 9d. 
The directors have dealt with these premiums as follows: £973 16s. 7d. 
has been written cff the balance of the expenditure not represented 
visible assets, bringing this item down from £5,205 bs. 4d. at whi 
it originally stood to £1,000, and the balance of £324 17s. 2d. 
has been placed to the credit of renewal and reserve fund. 
The reduction in the charge for current bad but а slight effect upon 
the revenue, and the policy of the directors ín encouraging the higher 
voltage has been во far successful that already more than two-thirds 
of the consumers are eupplied at 200 volts. When this conversion is 
сире the saving in the cost cf distribution will be considerable. 
Daring the past year this company, in common with other metro- 
politan companies, was seriously threatened with competition, and the 
directors, besides joining in opposing Bills before the Parlíamentary 
Committees, adopted & policy of strengthening the position of the 
company in the district by extensions of mains, so that should Parlia- 
ment grant 2 competing order they might be able to protect the 
interests of the shareholders. The buildings were extended by the 
рчы of the freehold house, 140, High Street, Notting Hill, so as 

provide a frontage on the main thoroughfare, and thereby bring 
the company and its officers into closer touch with the inhabitants of 
tbe district. The present central station being fully equipped, and 
in view of the increased demand for current, the directors were con- 
sidering the advisability of extending their works on ths north side 
of the station on the freehold land which was secured at the outs-t 
of the undertaking with this object. The Kensington and Knights- 
bridge Electric Lighting Company, Limited, were also desirous of 
increasing their works, «nd the two companies met and decided to 
establish a joint station at some convenient position where current 
could be produced at а minimum of cost, and а joint Bill promoted 
by the two companies with that object is now before Parliament. The 
Vestry of Kensington on the other hand, anxious to have the streets and 
public buildings of the parish lighted by electricity, also deposited a 
Bill in Parliament asking for powers to erect works with that object, this 
Bill would have enabled them to enter into competition with the 
existing companies. After long negotiation the directors of the two 
companies succeeding in effecting an agreement with the Kensiogton 
Vestry, in accordance with which tbat body agreed to withdraw 168 
Bill and petition in favour of the "Kensington and Notting Hill 
Electric Lighting Bill," the two companies agreeing: each in its own 
area, to supply current for the purpose of street lighting, and for ths 
use of the Vestry's buildings, on terms which are satisfactory to both 
parties. After the business to be transacted at the ordinary gereral 
meeting is completed an extraordinary general meeting will be held, 
to confirm the resolution passed by the shareholders on February 
2nd, approving of the Kensington and Notting Hill Electric Light- 
ing Bill" mentioned above. This agreement will be explained to 
the shareholders, and the directors are satisfied that the result will 
be to strengthen the present position and increase the future pros- 
perity of the company. Of the £7,251 133. 7d. profit, the directors 

ve set aside £825 2s. 10d. for depreciation and reserve fund, 
making together with the balance of premiums £1,160, and bringing 
the total amount up to £4,500. After paying the debenture interest 
amounting to £685 16s. 8d., and 6 per cent. on the preference shares 
amounting to £1,738 166. 10d., there is a balance of £3,983 18s. 11d., 
out of which the directors recommend that a dividend at the rate 
of 6 per cent. per annum, less tax, be declared on the ordinary 
shares. An interim dividend at this rate was paid on June 90th, and 
ths balance when declared will be paid forthwith. 


Chelsea Electricity Supply Company, Limited. 


Тне directors’ report to be submitted at the ordinary meeting to be 
held on Monday next states that in November, 1898, an iesue of 
£40,000 debenture stock was made at the prio» of 1084 per cent. 
This issue was fully paid up in January, and a Stock Exchange 
quotation has been applied for. The balance of premium received in 
1898, after deducting expenses of issue and certain special law and 
incidental expenses, has been carried, as on previous occasions, to the 
reserve fund. The total of the reserve fund now stands at 
£46,818 3s. 4d. The whole of the authorised share capital (£200,000) 
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has now been issued, and debenture stock to the amount of £100,000 
has also been issued. It becomes necessary, therefore, to take powers 
to increase the authorised sbare capital, so that future issues may be 
made as required by ера of the business. The proposed 
alteration of the articles of association of the company in regard to 
directora’ fees does not increase the amount now payable under 
Article 70 until a dividend of more than 6 per cent. is paid on the 
ordinary share capital. Early in last year the shareholders approved 
a draft Bill for the compulsory purchase of certain properties 
required for the purposes of the business. That Bill was successfully 
carried through Parliament, the Chelsea Company being the first to 
obtain an Act for powers for 1 urchase of land within the 
area of supply. The result of the Act is to enable the company to 
acquire at reasonable cost such lands and premises as it requires. 

sum of £2,500 has been added to the renewals and depreciation fund, 
out of the net revenue. After deducting this amount, and after pay- 
ment of interest on debenture stock (£2,822 15s. 10d.), there remains 
а balance of £12,923 3s. 6d. The directors recommend that this 
balance shall be applied as under :— 


Interim dividend of 6 per cent. per annum on the E . d. 
preference shares for the half-year to June 30th, 


1898 (paid July 1st, 1898) is РА 900 0 0 
terim dividend of 5 per cent. annum on the 
ordinary shares for the half-year to Jane 30th, 
1898 (paid July 1st, 1898) aa 4,250 0 0 


Dividend of 6 per cent. per annum on the preference 
shares for the half-year to December 31st, 1898  ... 900 0 0 
Dividend of 7 per cent. per annum on the ordinary 
shares for the half-year to December 31st, 1898, 


making a total dividend of 6 per cent. for the year 5,950 0 0 
Balance to be carried forward to next account di 928 3 6 
| £12,923 3 6 


The number of lamps connected on December 31st, 1898, was 
112,587, an addition of 15,949 during the year. 


At an extraordinary meeting to be held at the conclusion of 
the ordinary meeting, p в to increase the capital and the 
directors’ remuneration will be submitted. 


Kensington and Knightsbridge Electric Lighting 
Company, Limited. 


sive increases of previous P cui had not been maintained, but 
thout straining their resources and 


, because the number of lamps 
by 18,200 in the year 1898, as 

under 18,000 in 1897, from which they might infer that houses 
which already had taken the light took more, or that larger 
shops on the average had taken the light The number of units sold 
in 1898 were 2,081,074, and in 1897 it was 1,598,962, which repre- 
sented an increase for 1898 of 182,711 units. The increase in 1897 


one f 
o'clock. The cost o 


quently the company had the use of leas money in its coffers, although 
shareho:ders it in their pockets. That made a difference of 
£760. Then rates increased, as usual, by £400; they had put £300 
more to the renewal account, and the insurance and salaries had also 
increased. Last but not least, there was a large increase in the cost 
of coal, viz, £6,586 as against £5,267, a difference of £1,115. That 
UE EUR not nis ad tia 1 Then there was 
another t—the average price em by consumers. The 
average amount paid to them in 1897 was about 5d. and a fraction 
per unit, but in 1898 it was a fraction less than 5d., making altogether 
а difference of about 1d. per unit. That was not а large sum, but on 
2,000,000 units it came to £2,000. They did not reduce the rate if 
they oould help it, but they lived in а considerable atmo- 
sphere of competition. It was not, however, competition from the 
vestries or other companies, but the competition of large establish- 
mente. If it did по sp An esta ent to come to them for 
their light they made ves, and so the company had to be 
very carefal with regard to the charges. 


Bir FREDE. BRAMWELL seconded the motion, which was carried. 

The CHa man then moved the confirmation of a resolution approv- 
ing of the company’s Bill now before Parliament, promoted in con- 
junction with the Notting Hill Electric Lighting Company. He 
said the board had had a meeting with the vestry, and had arrived 
ata тау ee conclusion, and he} believed the Bill would be 
uno 

В. FREDE. BRAMWELL teconded the motion, which was carried. 


The Imperia] Tramways Company. 


REFBEENCES were made to the extension of electric traction near 
London and in other parts of the country at the ordinary general 
meeting of the shareholders of theImperial Tramways Oom held 
at Bristol on Tuesday afternoon. Mr. George White presided, and 
in his address on the various departments of the company’s work, 
alluded to the report of the London United Tramways (in which the 
impera Company has an interest) as showing remarkable vitality 
and enterprise. company, working with animal power, was 
able to give its shareholders 10 per cent., and with powers to convert 
eight miles of existing lines into electric tramways, the p ot was 
хау orne He had great hopes that the whole of the works would 
be in operation in 12 months. In addition, powan were being sought 
to extend the line from Brentford through Twickenham, Teddington, 
and Hampton Wick, to Hampton Court. That scheme would prove 
x Licht! Mrs о. London people, wap could ы be dou tha’ 
6 t way Oommissioners would grant the necessary етв. 
If so, they would bave a route of about 35 miles of electric lines in 
these attractive suburbs of London, West. The overcrowding ques- 
tion was one of London's problems, and he ventured to say they 
were doicg much to assist in solving that question by carrying ` 
out these electric railways. Then, again, they knew the valley of 
the Thames and Hampton Court was a happy unting ground of the 
London holiday seeker. What an advantage it would be for the London 
man to bcok at the Mansion House by the new Oentral London Rail- 
way for Shepherd’s Bush, from whence the company for which he was 
now speaking could take him by electric cars through O 
Brentford, and Twickenham to pton 
Hounslow, and also to Uxbridge, vid Hanwell and Southall, 
would not only prove a great convenience to the public, bat would 


certainly add to the dividend capacity of the company. 
An idea of the scope for e the London United Oom. 
pany had was shown by the resolution of the Acton Urban Oouncil 

t week requesticg the company to tender for the supply of elec- 
tricity for lighting their district. Turning to other анс the 
chairman spoke of the success of the Middlesbrough, Stockton, and 
Thornaby есігі lines, which, since their opening оп July 16th last, 
had carried nearly four millions of passengers and earned £921,092 
up to December 31st. Fares were low and earnings per mile not 

gb, but on the first half a dividend of 7 per cent. on the 
outlay had been earned. At the request of the loca] authorities the 
company was promoting about six of extensions of their electric 
tramways under the Light Railways Act. They were in agreement 
with the authorities who thoroughly recognised the great advantages 
which would accrue to their residential suburbs in linking them in 
this manner with the centres of industry. They hoped to obtain the 
necessary prn in the next fow months, and would lose no time in 

e 


building the line. In his opinion there was a fair opening in and 
around the three borougbs for the profitable outlay of as mach capital 


as they had already spent there, and if the local authorities showed the 
same business spirit, there wculd be no lack of enterprise on the part of 
the company. Their Darlington undertaking was a small “one 
horse” concern. The Town Oouncil of Darlington had approached 
them to see if something could not be done as in the bourhood 
of Stockton and Middlesbrough. Their company expla ned they 
were quite ready to apply to the Light Railway Commistioners for 
the requisite authority to lay down a system of eight miles of elec- 
tric lines in and around n, and as a resultof negotiations, the 
Council had approved of the company’s proposal, Surveys were being 
made for an electric system. chairman expressed their obliga- 
tions to Mr. Olifton Robinson, their managing director and engineer, 
and in conclusion, said the result of their work was that out of their 
available surplus they paid the debenture interest, and also 6 per cent. 
on their preference shares, and recommended 7j per cent. dividend on 
the new ordinary capital of the company. The report was adopted, 
and dividends approved. 


Neweastle Electric Supply Company. 


Тнв eleventh ordinary general meeting of the Newcastle-upon-Tyne 
Electric Supply Company, Limited, was held last week at the com- 
pany's office, New Bridge Street. | 
The CzAIRMAN (Alderman T. G. Gibson) presided, and in moving 
the adoption of the report and balanoe-sheet, said the business of the 
сошрапу had increased very satisfactorily during the past year. 
орн! in units was 803,789, against 660,960 in 1897, and their 
total profit for the year was £6,020. They had made very liberal 
allowances for depreciation of mains, plant and mate The 
directors recommended that a dividend be paid of 44 per cent. for 
the last half-year, making in АП 8 per cent. for the year. That would 
leave a sum of £1,994 in hand, of which they proposed to place £1,000 
to reserve and ерген, carrying for £994. The capital of 
the company been increased by the issue of a number of new 
shares, which wss necessary in o to put the company in a 
tion to meet the increased demand for energy. The sum 
been mainly expended in the provision of new oe 
plant, capable of turning out 10,000 volts. he total 
cable mileage was now 93 miles, and during the year they 
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had laid down 32 miles. Their total number of boxes was 675. 
He was pleased to say that the directors, in view of the ratiefactory 
state of the accounts, bad resolved to relinquish the rent charge fcr 
transformers and apparatus, which wonld relieve consumers to the 
extent of £600 per annum. Referring to the Newcastle Corporation 
Bill, in which power was sought by the Corporation to supply elec- 
tricity, he said that seemed, at first blush, as if it amounted to an 
encroachment upon the rights of the company, and the directors 
would take every step in their power to maintain the rights and in- 
terests of the company. 

zr on motion for the adoption of the report was secorded ard 
carri 

A SHAREHOLDER complimented the directora upon the fact that, of 
the £1,965 increased income, only about £700 had teen absorbed by 
increased cost, leaving £1,264 for increased profits. 

A dividend of 44 per cent. for the balf-year ended December 31st 
was declared, making 8 per cent. for the year. 


Charing Cross and Strand Electricity Supply 
Corporation, Limited. 


Mn. W. F. FrADGATE, chairman, presided cn Monday at the cffices, 
Maiden Lane, over the annual meeting of the above corporation, and 
in moving the adoption cf the report, said the directors felt that they 
put before the shareholders a report showing satisfactory progress, 
and of which they did notthinkthe shareholders need feel asbamed. 
As regarded tbe plant, the directors never bad any hesitation in 
spending what was necessary to keep it in the highest state cf 
efficiency, as it was the most important thing for them to deal with. 
At Lambeth they had an exceedingly exter siveand carefully constructed 
installation, and with a view to decreasing the «xpenses of that 
installation, they had proceeded to sink a well, and so far as they bave 
gone the y believed their anticipation would meet with success. When 
they last met he told them that certain boilers had been put in at the 
Lambeth station, but which were not working satisfactorily, and that 
there was a chance cf litigation between them and the manufacturers, 
He was glad to say that the manufacturers had met them in a hand- 
some manner, and acting on the verdict of an expert, they had agreed 
to take those boilers back. So farthe boilers were still working, and 
conec quently they bad not had the decrease in expense anticipated. 
However, the new koilers were nearly ready, and they boped soon to 
get them installed. The report told them that provisional orders had 
been obtained for the southern areas of Holborn and Bt. Giles. At 
present tbese areas bad been unproductive, but they bad laid down 74 
miles of mains, and they had no reason to doubt bat that when they 
were in a position to work the districts they would be prcduotive of 
very great gain to the Corporation. They were pushing forward, and 
applied for a provisional order for the City of London, ага had 
obtained a memorial signed by no less than 3,000 persons. These in- 
cluded 29 leading banks, 81 insurance offices, and 92 newspaper offices, 
which showed that many people in the City thought there should be 
eompar eor in the City, and if they obtained powers from the Board of 
Trade they had no hesitation in saying they thought it would be an ex- 
ceedingly good thing for them. During the past year they had added 
26,604 to their supply in the whole of their districts, which meant an 
increase in their customers of 374 persons, which was exceedingly 
satisfactory. Іс was also satisfactory to note that no leas than 13,000 
of the increase in lamps came from their old district of St. Martin's, 
while the Strand district bad taken tbe bulk of the remainder, and 
as he said, the new districts, for all practical purposes, had taken 
none yet, yet they were considering applications for 20,000 more 
lamps, and hoped to supply them tho tly. Eighteen and a balf miles 
of mains had b:en added. The output now amounted to 3,246,000 
units, and it might be interesting for him to point out that whereas 
in 1891 their output was the smallest of the metropolitan companies, 
now they came fifth out of the 13, which showed what progress the 
company bad made, notwithstanding competition, and notwithstand- 
ing the efforts of other companies to get that custom which they hoped 
always to keep for themselves. The increase in the output had caused 
an extension of their buildings, and they were now erecting & new 
sub- station on a site they had obtained in Drury Lane on a lease of 
999 years. In that sub-station would be a battery of accumulatore, 
and with the station at Lambeth and the one in Maiden Lane, they 
would be in a position to supply 250,000 lamps, of which they were 
now eupplyirg 134,000. Their net earnings amounted to £21,377 
25. 6d. as against £18,907. They had heard from various sources that 
last year was not a particularly good year fcr lighting companies, but 
they did not feel that trey had any great cause to complain of the 
results which they now brought before the shareholders, for tha y 
were enabled, without чыш their resources in any way, to recom- 
mend a dividend at the rate of 8 per cent. per annum, and to carry 
forward £3,292. Proceeding to deal with the question of the un- 
issued debentures, the cbairman said they, by an arrangement 
with the bankere, obtsined £57,500, at a minimum interest of 3 per 
cent., and so had got the money they wanted at a cheaper rate than 
by issuing more debentures. Their powers at present enabled them to 
issue £150,000 debentures, of which £70,00) had been issued. The 
chairman then went through the various accounts, and dealing with 
the revenue account said that the cost cf coals had engaged their 
serious consideration, for at present they were not at all satisfied. 
They had also got into trouble over their smoke, and their engineer 
was doing all he possibly could to stop it. At present there was no 
destructor in the market which was of use, but the engineer believed 
one would be brought out, and they would not hesitate to use it if it 
Was of use. Share premiums of £9,600 had been carried to reserve, 
and if they added that sum to the depreciation account, they would 
see that their reserve amounted to the respectable total of £29,609. 
Their line of pressure, as they would see from the chart presented 


with the report, compared most favourably with the other companies, 
snd their price was the Jowest in tne market. ТЪеу received for 
their lighs 4°41d., and the only other company supplying unde» 5d. 
in the metropolis was the Bt. James's Company, which bad come 
down to 478d. They were asking tbe shareholders to vote for an 
increase of £100,000 in tha capital, which they proposed to issue ata 
oonsiderable premium. With that additional capital he believed they 
would be enabled to do the whole of the work necessary for supplying 
the new districts. They were in an exceedingly favourable position 
to supply the City if they got the necessary powers, but that would 
require a large increase cf capital, acd they would do notbing till 
they had consulted the shareholders. In conclusion, the chairman 
referred in eulogistio terms to the sdmirable work which had been 
performed by the staff. 

Mr. G. H. B. GrasrEB seconded the motion, which was car ied. 

A resolution was next proposed, giving the board power to issue 
20,000 new ordinary sbares of £5 each, and the Сназвмли, in moving 
it, said that he considered that it was necessary for the future success 
of electric light companies that they should have large and adequate 
arcasto work in. 

Tbe resolution was seconded by Mr. dLAaSsIIR ard agreed to. 


The Brush Electrical Engineering Company, 


Limited. 


Ix their interim repoit to the shareholders for the half-year ended 
December 31st, 1898, the directors say that the works at Lough- 
borough, including the new shops completed, have been well 
employed, and the volume of orders received during the balf-year 
has been satisfactory. The further extensions at the company's works 
at Loughborough, rendered necessary by the increasing demand for 
plant and rolling steck for electric traction purposes, are 
satisfactory progress. Various important contra:ts ia connection 
with electric lighting ard electric traction undertakings have been 
secured and are in hard. An interim dividerd for the half-year at 
the rate of 6 per cent. per атпаш has been declared on the company's 
preference shares. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee bave ordered the undermentioned securities to be quoted in 
the Official List :—Edison & Swan United Electric Light Company, 
Limited—further issue of £150,000 4 per cent. debenture stock. 
New General Traction Company, Limited — 4, OO vendors’ 6 per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 1 to 4,000, 
and 6.000 6 per cent. cumulative preference shares of £5 each, fully 
paid, Nos. 4,001 to 10,000. 


The Direct Spanish Telegraph Compiny, Limited. 
—The bcard have decided to pay, in addition to the dividend at the 
rate of 10 per cent. per annum on the preference shares, an interim 
dividend at the rate of 4 percent., free of income-tax, on the ordinary 
sbares, both for the half-year ended December 31st, 1898, and payable 
on April 1st next. 


Brazilian Submarine Telegraph Company, Limited. 
—The directors have declared an interim dividend of 3s. per share, 
or at the rate cf 6 percent. per annum, free cf income-tax, for the 
quarter ended December 31st last, and payable on tbe 24th inst. The 
trantfer books of this company will be closed from March 17th to the 
23rd, both days inclusive. 


Metropolitan Electric Supply Company.—The board 
announc.8 а final dividend cf бе. per share, making 103. for the year. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending February 25th, 1899, were £207 4s. 3d.; aggregate to date, 
£1,267 5s, 1d. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending February 24th, 1809, were 32.589 178. 8d.; corresponding 
period, 1898, £2,290 8s. 11d. ; increase, £299 88. 9d. 


The Dover Corporation Elecirio Tramways.—The receipts for the week 
en February 25th, 1809, were £142 9s. 1d.: week ending February 
26th, 1898, £100 128. 104.; increase, £41 168. 3d. Total receipts to date, 1899, 
£1,143 8s. 5d.; corresponding period, 1598, £848 10s, 9d.; increase, £294 
128. 8d. Miles of track open week ending February 25th, 1869, 8; week 
ending February 2€th, 1898, 8. Car miles run week ending February 
25th, 1899, 4,913; week ending February 26th, 1898, 2,739. umber of 
м, лее, ending February 25th, 1899, 11; week ending February 26th, 
898 


The Dublin United Tramways Company.—The Фе ar for the week ending 
Friday, February 24th, 1899, were as follows:—D. U. T. Co., horse cars, 
1.704 118.4d.; ditto, electric cars, £956 11s. „d.; D. S. D. Co., electric cars, 
£648 10s. 6d.; total, £8,309 18s. ; corresponding week last year—D. U. T. 
Co., horse cars, £2327 12s. Id.; ditto, electric cars, 498 10s. Id.; 
D. 8. D. Co., electric cars, £850 58. 2d.; total, £4,776 78. 4d.; increase, 
£583 5s, 8d. ; aggregate to date, £25,282 198. f d.; ditto last year, £24,468 9s. 11d.; 
increase to date, £814 9s. 9d. Worked:— The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
February 22nd, 1899, were £624; total receipts to date, 1899, from June 29th, 
1898, £9,126. Miles of track open, 8}. Car miles run, 5,880. Number of 
cars, 10 


The Liverpool Overhead Railway Company. тае receipts for the week ending 
February 26th, 1699, amounted to £1,2-0; corresponding week last year 
£1,300 ; decrease, £20. 


The South Staffordshire Tramways Company.— The receipts for week ending 
February 24th, 1899, were £624 Hs. 2d. ; aggregate receipts for eight weeks, 
£4,714 lis, 8d.; week ending February 25th, 1898, 2551 Os. 4d.; aggregate 
receipts for eight weeks, £4,096 Os. ба. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Closing ge ens done 
Present or Dividends for n 
= чама af. v. Eier e. | Gaai | poa | eak ented 
1696. | 1897. | 1898. Highest.| Lowest 
124,400l| African Direct Telegraph, 4 95 Debs. er ees ee | 100 | ... s .. |100 —104 |100 —104 101 
25,000 | Amazon Telegraph, shares es «ss oe | 10, .. а» oats 8— 4 8— 4 nee - 
125,000 Do. do. 5 95 Debs. Red. . bes is ... | 100 .Q | 87 — 92 87 — 92 к ie 
905, 5000 Anglo-American Telegraph  ... ves ees iss Stock 22 188 8 ' £3 9s| 67 — 69 67 — 69 ae 858 
8,07, 220ʃ Do. do. 6 % Pre. . Stock E5 68| 6 6 % 119 —120 119 — 120 | 119% | 119 
8,07, 2207 Do. do. Deferred: ieee a .. [Stock] ... . 188. | 144— 16 144— 15 15 148 
130,000 | Brazilian Submarine Telegraph 4 | 10|7%|7%|.. |16 — 163 16 — 163 | 161 | 164 
76,0001 Do. do. Debs. And series, 1906 «ee | 100 vis ges .. |110 —114 110 —114 een sua 
44,000 | Chili Telephone, Nos. 1 to 44 000 .. ds 995 5 4 @ 4 Ф 81 
10,000,000$| Commercial Cable no 100 | 8 8 .. 1180 —190 190 —200 - us 
1, 832, 5231 Do. do. Sterling 500 year 4 26 Deb. Stock Red. Stock ise * 106—107 |105 —107 1064 | 105] 
224,850 | Consolidated Telephone MU and ee 10/- | 2 ves FN Pas PN 
16,000 | Cuba Telegraph ... eee 10 | 8 7 5 уа» 1 1 aye 
6,000 Do. 10% Prein. 10 10 & о e | 174— 184 171— 18$ | 188 
12,981 | Direct Spanish Telegraph ... A see 5 4 4 iis 4— 5 4— 5 ove 
6,000 Do. do. 10 Cum. Pref. 5 10 10 10 — 11 10 — 11 
80,0001 Do. do. 44% Debs., Nos. 1 to 6,000 . 50 44 44 * 104 —107 % 104 —107% | ... ids 
60,7101 Direct United States Cable... iis —. | 20 23 ni * 12 — 123 | 121— 122 128 | 12% 
120,000 | Direct West India Cable, 44 Ф Reg. "Deb. isi ..|100, .. i5 .. 102—105 |103 —106 104$ | ... 
4,000,000 | Eastern Telegraph, Ord. Stoc esse e Stock} ... |... |... 1179 —184 180—185 | 188 | 181 
1,296,000 Do. 8496 Pret. Stock T m ... 100 | ... oes * |104 —107 104 —107 1064 | 104 
500,000 Do. paf Certs., all paid . К or sii *. 1104 —107 104 —107 "T" see 
89,900 Do. Debs., repayable August, 1899... | 100 5 5 99 —102 99 —102 
1,432, 2681 Do. Mort. Deb. Stock Red. Stock 4 4 126 —130 |126 —130 
250,000 n 5 Australi, E China Telegraph ..| 10|7 7 17$— 18] | 18 — 184 18$ | 18i 
o 5 us. Gov. Sub.) Deb., 1900, red. ann. 
16,2001 { inpr, rog. 1100, BTE 4 100 |5 % 5 % 99 —103 |99 —103 " 
64,4001 Do. do. Bearer, 1 eee 5, 4,827—6, 100 | 5 Ф 5 $ 100 —108 |100 —108 
820,0001 i ере 1 vis Ns ШЫ Stock 4 5 125 —129 [125 —129 
astern an u can Tel 5%, Mort. De 
85,1001 1900093. тү Felegraph, ов. 1 to 2,848 [| 109 | 5 ; o NE 99 —103 | 99 —103 n 
46,6001 Do. do. do. to bearer, 2,344 to 5, 100 |5 , 100 —108 100 —103 . А 
800,000! Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 : 102 —105 102 —106 
200,000 Do. 4% Reg. Mt. Debs. (аши Bub. )1- 1—8,000 | 25 4 . 104 —1079 104 —10795 i 
180,227 | Globe Telegraph and Trust ... 9 10 4% | 4 122— 1 1 1 18 
ры á s do: 1; * 95 Pref id" — de — de 1) 6 6 17 — 174 4 — rm 174 | 17 
$ reat ern 16. of Copenhagen... eee 0 10 10 — D 
150,0001 Do. do. E 5% Debs. eee 100 5 5 101 —104 98 —102xd . ee 
97,800 Halifax & Bermuda Cable, 4%, lst. Mt.Dbe., n.1-1,200, rd. 100 | ... oT 99 —102 |100 —108 та "T 
17,000 | Indo-European Telegraph e) ** 25 10 10 68 — 61 68 — 61 i bis 
100, 000 London Platino-Brasilian Telegraph, 6 % Debs. ... oo» | 100 | 6 6 100 —112 |107 —110 ха ... ave 
484,597 | National Telephone, 1 to 484,597 So 05 owe | 6|65% |6 6 6 58— 6§xd 53 
15,000 Do. 6 % Cum. 1st Pref. ... ves | 10/6 6 6 14 — 16 14 — 16 xd| 14 
15,000 Do. 6 Y Cum. 2nd Pref. ... age ..| 10 | 6 6 6 14 — 16 14 — 16 xd| ... 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 51— 652 ха 58 55 
1,829,4711 Do. 84 % Deb. Stock Red. Stock 34 84 34% |100 —102 100 —102 1018 | 100 
171,604 | Oriental Telephone and Eleo., Nos. 1 to 171,504, fully paid 1|5 5 i— 2 i— 1 Jis T 
100,000?) Pacific and European Tel., 4 % Guar. Debs. „1 tol ,000 ... | 100 | 4 4 106 —108 (105 —108 si ө 
11,889 | Reuter's ... ése зев ass 8 5 5 64— 74 63— 74 62 68 
8,881 | Submarine Cables. Trust 404 985 as 6. |Oert.| ... з 188 —143 |189 —144 1413 | 141 
58,000 | United рч Plate Telephone dns vis " 5 5 6 4— 6} 4$— 54 ses о 
151,788: до. 8 % Debs. ... T ... Stock 104 —107 104 —107 é 
200,000); West 6 Telegraph, 5 Y De . 100 5 5 | ... 100 —108 97 —100 xd ; 
30,008 | West v of America, Nos. 1—90, 000 and 58, 001—88, 008 24 | ... sin i — 1 — 1 s Um 
160,000 Do. do. 4% Debs., 1—1 ‚500 gua Bras. Bub. Tel. | 100 ads .. 1108 —106 108 —106 TN iss 
889,521 | Western'and Brazilian Tel ph E 55 Deb. Stock Bed. ... Stock ... ТЕ .. 1106 —109 |107 —110 wae 285 
88,821 | West India and Panama Te ph ... swe mA we | 10/1 2 ei 1 2 ^m 2 2 - 
84,568 Do. do. do. 6 V Cum. 1st Pref. ... 10 6 6 ie. ok 1 1 11 1017 10j 
4,660 Do. do. do. 6 % Oum. 2nd Pref. .. 10 | 6 0 is — 9 — 10 TA "T 
80,0001 Do. do. do. 5 Y Debs., Nos. 1 tol ,800 100 5 5 104 —107 |106 —108 s eee 
188, 1001] Western Union of U.B. Telegraph, 6 $ Bter. Bonds * | 100 | 6 6 98 —108 98 —108 ха ... ove 


ELECTRICITY SUPPLY COMPANIES. 


80,000 | Charing Cross and Strand Electricity Suppl 5 6 7 29518 n- 1 12 11; 
30,000 Do. do. do. do. 95 Cum. Pref.) 6 58 16 — ise ie 
34,000 *Chelsea Electricity Supply, Ord., 5 5 6 6 Ф = 84— i i 
60,000 Do. do. do. *, Deb. Stock Red. .. |Stock 4 44 .. 1114 —116 114 —116 € isi 
50,000 Oity of London Electric Lightirg, Ord. 40 ogee —. 10 7 10 6 % | 184— 194 | 193— 203 208 | 19} 
10,000 Do. Ord. Nos. 90,001 to 100,000 ... e| doj | „ [uu 18— 198 | 19 — 30 1998 
40,000 Do. T Cum. Pref.,1 to 40,000 «ds 10 6 6 6 % 15 — 16 15 — 16 16 158 
400,000 | Do. 54$, Deb. Stock, Scrip. (ias. st £116) ‘all раі | ... 6 5 .. 124 —129 [194 —129 | 126 |... 
80,000 ' Oounty of Lond. & Brush Prov. Elec. —80,000 | 10 ni nil 124— 184 | 123— 184 18 123 
10000. Do. do. do. Nos. 30,001 € 5 40,000 10; .. | .. | ... | 124— 184 | 121— 18] 
20,000 Po. do. 6 9 Pref., 40,001—80,000 1069/6 144— 154 | 144— 15) | 15} 
17,400 | Edmundsons Elec. Corp. ` Ord. Shares 1—17,400 5| .. 5 e| 5j— 6 — 6 p 
_ 15,061 | House-to-House Electric Light Supply, Ord., 101 to 156,761 | 5 . | 4 .. | 9—10 | 9 — 10 91 9 
12,000 Do. do. 7% Cum. Pref... | б|7% 7 .. | 941— 103 10j 9H 
110,000 | London Electric Supply Corporation, Limited, Ord.  ... 8|, .. " is m 4 4 8 
48,050 Do. do. 6% Pref. | 5. 16% 7 — 1 и esc 
100,000 Do. do. do. 4951st Mt. Db. Stock Rd. Stock s . |104 —106 |104 —106 se 
62, 500 Metropolitan Electric Supply, 101 to 62, 500 si .. 1 0 15% 69255925 | 17 — 18 1 174 17% | 17H 
22,500 Do. Nos. 62,501 to 85,000, £7 pei 10| .. ^ 181 1 18j— 1 1415 
220,000 Ро. AR First Mortgage Debontare Stock we | 4495 | 4 118 —121 |118 —131 | 119 
6,452 | Notting Hill Electrio Lighting 10 4 6 J |6% | 175—1 164— 17 174 | .. 
81,980 St. James's and Pall Mall Electric Light, Ord 5 1049, 143% 14455 | 16h— 174 | 16j— 174 | 173, 168 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 7 9—10 д—10х4| 9§| .. 


5 
65, 000 South London Electricity Supply, Ord., £3 paid ... ats 5 81— 55 845 
79,900 | Westminster Electric Su iy, Ord., 101 to 80,000 "EN. 15j— 165d 1 N 
* Bubject to 


1 Unless otherwise stated all shares are fully paid. 1 Dividends desinet кыы warranty profits betag sed ui capite, 
Dividends marked § are for a year consisting of 3 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


er — Dividends! Closin 
NAME. or nds for uotation uotation 
Den ME the last three years. eb. And. ar. 1st. 


60,000 Aluminium A" shares, Nos. 1—60,000 ... gis 380 1 NS д5 - 8 — 84 8 — 


[90,000 Do. 44 9% lat Mort. Deb. Stock Red. yos e. Stock sis .. | 94 —100 94 —100 
80,000 рш . do. 6 5 Gu. es Б. ЕЕС 10 | .. — .. | 164— 174 | 164— 174 
o. o. 6 um. 

100,000 Do. do. 5% Perpetual Debenture Stock ... Stock “© i .. 121 —123 125 —127 

90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  .. 8| nil | ni p li— 2] 2— 2} 

‚90,000 Ро. do. Non-cum. 6 Pref., 1 to 90,000 2| ni 4%| .. 2)— 28 24—  2üxd 

125,0001 Do. do. 44 95 Perp. Deb. Stock .. [Stock]... és .. 111 —116 |110 —114 xd iva 
50,000 Do. do. 44% 2nd Deb. Stock Вей. ... Stock 992 .. 101 —104 |101 —104 104 T 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... 5 ... Vos we |124— 18$ | 124— 133 18 125 
90,000 do 44 % lst Mort. Deb. Stock Red. |Stock| ... | .. | .. 113 —116 114 —117 КИН АИ 
85,250 Central London Railway, Ord. Shares -— e ..| 10| . " SN 9#— 10} 9#— 10} 104 94 
178,808 ро. до. до. £8 paid „| 107]. aa m 74— 84 Ti— 8} 8 19 
61,088 Do. do. Pref. half-shares £8 paid ux ues |" "us A € 34— 4 34— 4 

71,447 Do. do. Def. do. £5 paid M sus 4 — 4i 41— 4 js n 
680,0001 City and South London Railway  ... ... (Stock 1%% 14% 28%) 71 — 73 71 — 73 72 71 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 på. 10.5 = гез 5 — 53 43— 5} РА i^ 
32,008 | Crompton & Co., Nos. 1 to 82,098  ... 3| .. m . | 8)— 3 81— 8j 32 3; 
82.850 Do. 5% Ist Mort. Reg. Debs., 1 to 748 of 98 — 101 | 98 —101 

? m ia vu EL let. 5 O70 of £0 Red. ese eee eee ees ee 

99,261 son & Swan 1 0“ 8 8, 1t0o 99, 281 5 6 8 21— 2 — 2ixd| 28 2j 
17,189 Do. do. do. ** A" Shares, 01—017, 189 5 517 6 syi 4 — 55 4 — 5 xd .. va 
194,028 Do. do. do. 4 95 Deb. Stock Беа. ... | 100 > i 4 97 — 99 98 —100 992 | 98 
112,100 | Electric Construction, 1 to 112,100 ... x 2; 6 6 6 21— 21 21— 23 24| ... 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000 кек 2| 7 7 77 3 — 33 8 — 3} ; 
140,800 Ро. do. 4% Perp. Ist Mort. Deb. Stock . Stock sé di 108 —106 |103 —106 104 vu 


‚91,196 | Elmore’s Patent О Heroes: 1 to 70,000 ... #88 Bj u 
67,275 | Elmore's Wire M МЫ ар] ед 1 to 69,885,. issued at 1 pm. 2| .. adi 4— 

9,6001] Greenwood & Batley, 7 7% 05 Cum. Pref., 1 to 9,600 wf} 10| 7 7 . | 10 — 12 10 — 12 oe ae 
12,500 | Henley's (W. T.) Telegraph Works, Ord. ... T .. | 10 | 10 : 12 : 14 25]— 264 | 265— 273 27 gs 


8,000 Do. o. do. 7 % Pref. — | 10) 7 7 7 %| 184— 194 183— 1 es 
50, 000 Do. do. do. 45 Mort. Deb. Stock... Stock 44, 44 113 —116 |113 —116 . 

50,000 | India-Rubber, Gutta-Percha and Telegraph Works „| 10 |10 10 10 %| 23 — 24 22 — 23 xd. 221 | 224,4 
gere i Do. 18 ELT do D dr 4 95 1st Mort. Debs. | 100 |... т ... {102 —106 КП —109 105 ... 

9 verpoo way, eee eee вео vec 10 8 10 — 1 9 —1 xd eos eee 
10,000 Do. do. Pref., £10 paid 885 .. | 10 5 55 | 577 1 i 144— 1824 с wc ^ 
87,850 Telegraph Construction and Maintenance ... М .. | 18 | 15 16 15 %| 88 — 45 40 — 44 4là | 40} 
18,400. | Telegraph Manufacturing, Ord. Nos. 6,601 to 20, 000 . 5 ss Vus T 83— 91 91— 9j 94 9i 


18,400 Do. do. 5% 0m. Prf. Nos. 6,601 to 20,000 а pi H: 51— 6ł 51— 6} T vut 
540,0007 Waterloo and City Railway, Ord. Stock... ae ... |100 |... 8 3 5109 —112 100 —112 110 ыз 


3 Dividends Led rye or a year consisting of the latter part of one . . 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Bi ham Electric Supply, 11 #5 (full peid) 118 National Electric Free Wiring, 10s. paid, 8/- to 10/-. 
British Aluminium, Ordinary, 10—11; 7% s f. 12— Smithfield Market Electric, 4—44. Ё l- | 
House-to-House, 44% Debentures of £100, 105108, T. Parker, £10 (fully paid), 163. 


Kensington and Knightsbridge Electri hting, Ordinary "me 
25 (fally paid) 18-14? lat F 
——— 72—8}. Debentures, 106—109. Dividend, 1898, 


hares 109%. 
* F'rom Birmingbam Share List. Bank rate of discount 3 per cent. (February 2nd, 1899). 
MARKET QUOTATIONS, Wednesday, March lst. | 
CHEMICALS, &c. This week. | Last week. руын! t | METALS, &o. (continued. | This week. tes wost. — 
a Acid, Н n * .. рег сті. 5/- 5/. | f Ebonite Rod dá 40 . per lb. 8/- | 8/- 
а „ Nitric e m .. рег cwt.| 22/- 22/- | А " Sheet .. 2° .. per lb. 5/- | 5/. 
а „ Oxalic. Ja e per owt. 82/- 82/- se g Copper Bars .. per ton | £79 £79 
8 „ Sulphuric ee T .. рег сиё. 5/6 | 5/6 * 9 „ Wire (basis price) .. per lb. 92d. 3d. 
a Ammoniac, Bal .. .. per owt, 87/- 87/- se | g » Sheet .. per ton | £79 £79 
s Ammonia, Muriate (grey) .. рег ton £19 £19 еә 9 » Rod РА +» рег ton £79 £79 
(white) .. per ton £26 £26 T n German Silver Wire per lb. 1/6 1/6 
4 Bleaching powder ee .. perton £5 15 £b 15 | - h Gutta-percha, fine 2° +» per lb, 6/- 6/- 55 
a Bisulphide of Carbon .. per ton £15 £15 | - h India-rubber, Para fine ee per Ib. | 4/24 4/2 Ad. ino. 
a Borax - - per ton £1610 £16 10 A i Iron, Charcoal Sheets .. per ton | £18 £18 | oe 
a Benzole (90 NS ae T .. per gal. 7j- 7j- | í , Pig (Cleveland warrants) per ton 47/74 47/9 14d, dec. 
a » (50/90 %)) T .. per gal. 5/6 5/6 i ,  Forgings,aeccordingtosize per ton From £11 | From £11 T 
a Copper Sulphate .. oe .. per ton | £26 £26 ó „  Borap, heavy per ton | 50/- to 55/- | 50/- to 55/- 
a Lead, Nitrate  .. ee .. per ton £23 10 £23 10 * i „ Wire galvanised No. 8 per ton 29 5 29 5 
a „ White Bugar vo per ton £8010 | £8010 | as , Lead, English Ingot .. „ per ton £15 | £15 ae 
a „ Peroxide .. А per ton £2710 | £2710 | oe " Sheet »» рег ton £15 | 415 10 | 10j.dec. 
a Methylated Spirit per gal. | 2/9 2/9 4 | Ї Mica (uncut slabs 8” long) per Ib. | 6/6 | 6/6 | е 
а жарыл, Bolvent (90 9 at | | mManganin Wire No. 28.. ès per lb, | 8/- | 8/- 
sip per gal. 5/6 5/6 T | gMercury .. . per bottle £85 £85 
a Potash, Bichromate, in casks.. per Ib. | 83а. Bid. ^ | p Phosphor Bronze, ‘plain castings per Ib, | p 1/- to 1/4 
a „ Caustic (75/80 9%) .. рег ton &24 £24 | - | p н rolled bars & rods per lb. js 1/- to 1/4 | 
ы Bisulphate Us .. per ton | £85 £85 | р | p 2 r'l'à strip & sheet per Ib. | ё | From 1/2 
4 Shellac  .. УА „ per сиф, | 67/- 67/- | + | oPlatinum .. ер .. peroz| £866 | £866 
а Bulphate of Magnesia * .. per ton £4 10 £4 10 (c | p Silicium Bronze Wire .. per Ib. Iod. to 1/1 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 е í Bteel, Magnet, acc'd'g to desc' Үр "n p. ton | From £15 | to £40 
a “ Recovered T .. рег ton £5 15 &5 15 | 40 í Steel, aque, in bars .. £58 | 558 
а Lump .. T .. per ton | £5 5 £5 5 - g Tin, block . es T .. per ton £115 | £115 
a Boda, Caustic (white 10°) .. per ton £710 £7 10 * du TO ee - .. per lb. 176 | 1/6 
а. „ Crystals .. .. per ton £9 £8 S: n „ wire Nos, 1 to 19 (7.3 .. per lb. 1/6 | 1/6 
a „ Bichromate, casks „ per lb. Bd, 8d. 24 | pw hite Anti - fric tion Metals— | 
" White Ant " brand per ton T | £40 to £65 T 
METALS, &c. | | j Yarns, Cotton, Single 101b, bundles pr Ib, | 72а. | 64d. Ad. inc. 
b Aluminium Wire, in ton lots.. per ton 2224 £224 j „ Flax, 6 or 8 lea.. per Ib. 4d. 4d, | ee 
b Sheet,in ton lots.. per ton £191 £191 T j n Hemp, B ply 10 ws. per lb, d. 824. 
р Babbitt’s metal ingots .. per ton | y | £65 to £130 у; г x „ Russian, 10 lbs. per Ib. 44d, | 414. 
€ Brass (rolled metal 2" to 12") basis per Ib. | Hid. Bid. А „ Jute, 180 lbs. rove .. рег ton £12 £12 | T 
e „ Tübe(brazed) .. .. per lb. 10d, 10d. ; ] » Manila, 24 thread .. рег ton £83 10 £81 10 | £2 inc. 
€ „ Wire, basis T per lb. 84d. 84d. ха | k Zinc, Sheet (Vielle Montagne bnd.) p.t.| £81 £31 | bó 
Quotations ms supplied by by Quotations supplied b Quotations supplied by 
Boor & Co. f Tm India-Rubber, Gutta-Percha, and | k Messrs. Morris Ashb Limited. 
b The British Aluminium Company, Ltd. raph Works Company, Ltd. | 1 Messrs. Sanders, Wake & Oo. 
c Messrs. Thos. Bolton & Bons. мач es ё n m Messrs. W. T. Glover & Oo., Lid. 
d Н Messrs. Jackson & тш. n Messrs, Р. Ormiston & Sons. 
6 i 1 Messrs. Bolling & Lowe e Messrs. Johnson, Matthey & Co., Ltd. 


| j Messrs. Henry C, Yeo & Co. | p The Phosphor Bronze Company, Ltd, 
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THE PRODUCTION OF CHLORATES BY 
ELECTROLYSIS. | 


Soms hitherto unpublished results dealing with the electrolysis of 
calcium chloride solutions obtained by F. Oettel confirm those 
recently published by Foerster and Bischoff. The smallness of the 
loss of reduction is ascribed to the formation on the cathode of the 
film (calcium hydrate), which acts as a diaphragm. The electro- 
chemical activity of this film, however, appears to bave nothing to do 
with its thickness, since excellent results have been obtained with a 
very thin membrane, whilst another 2 mm. thick was practically 
worthless. The production, and what is more important, the 
preservation of a good membrane requires much skill and experience. 

The following table is given representing a normal run, during the 
electrolysis of а solution of саса chloride (130—150 grm. per 
litre), to which a little milk of lime had been added to precipitate 
any magnesia present. The current density on both cathode and 
anode was 900 amperes per square metre; potential 38—4'O volts, 
and temperature 75° O. :— 


! 


Time fr Current | V | 

commencement, eflicieney. | . ı Reduction. 
Hours. Per cent. | Per cent. | Per cent. 

4 718 ; 241 

4 76:3 | 114 | 12:3 

1 78 2 | 125 9:3 

3 797 | 16:5 | 38 

5 831 125 | 64 

10 819 | 114 | 67 

22 833 | 4:9 


12 5 | 


It will be seen that the current efficiency improves during the first 
few hours, and then remains nearly constant at about 80 per cent. 
The distribution of the remaining 20 per cent. between water 
decomposition and reduction, is, however, very variable. In a 
precisely similar experiment, the electrolyte only being changed, the 

ollowing results were obtained after a 10 hours’ run :— 


Per cent, 
Current efficiency T ae Ves s *. 79 
Water decomposition ... s vas Ve . 9 
Reduction ДРА РА bee see % 12 


These results being considered very favourable, an attempt was 
made to utilise them by (1)electrolying the Ca Cl to produce Ca 
(Cl О); (2), adding KCl to precipitate difficulty soluble KCl О and 
regenerate Oa Ol, and then continuing the process; a totally un- 

result was obtained. Ths presence of КО! in the solution 
caused the separation of thick crusts on the cathode which gradually 
broke away, and at the same time free chlorine (not HOl О) was 
evolved along with the hydrogen. The author considers that the 
character of the deposit on the cathode was such that it could not 
redissolve rapidly enough to fix the chlorine. The behaviour of the 
deposit on the cathode was very uncertain. At one time a very thin 
film was sufficient to prevent the evolution of any cblorine; whilst 
at another time the film would entirely disappear, and its place 
be taken by the above thick crusts: chlorine being at the same 
time evolved. An addition of more calcium hydrate sometimes 
temporarily improved matters; the amorphous crusts disappeared 
only to reappear after some time. 

Orystals of calcium chloride in the form of hard long needles 
were frequently ob from the electrolyte on colling, and the 
author considers that this substance plays an important part in the 
electrolysis. It is possible that the curious behaviour on the addition 
of KOl may be connected not with the formation, but with the solu- 
bility of the оне in KCl, and tbat the cathode crusts are com- 
posed not of um hydrate, but of insoluble oxychloride. 

The electrolysis of calcium chloride solutions is subject to many 
other disturbing influences. On one occasion some copper chloride 
which had formed on one of the copper conductors got detached and fell 
into the decomposing cell, where it was converted into copper oxide 
which then acted catalytically, decomposing the hypochlorite with 
liberation of oxy Many other substances, including the oxides of 
nickel, iron and , act in the same way, so that it is n to 
exercise caution in judging the process from the results of gas 
analysis. This is clearly shown by the results which were obtained 


Current Water , 
efficiency. | decomposition.| Reduction, 
à t i кч T E ru Per cent. 
pparen "S eas 0 57 2 
Real... ss Е, 733 147 120 


The second, or true value, was obtained from the'same data after 
determining and allowing for the oxygen which was evolved by the 
action of the copper oxide in the same time (3 mm.) when no current 
was passing through the cell. 

From the resulta of his investigations the author considers that the 
electrolyte produotion of chlorates takes place by two different 
processes, which occasionally operate together. ©: 

(а) Production of chlorate through the hypochlorite. The products 
first obtained, viz , alkali and chlorine, form hypochlorite, which, by 


the further action of chlorine and partially also by direct electrolytic 
oxidation, is then converted into chlorate. 

(b) Production of chlorate by the direct union of chlorine and 
oxygen whilst they аге being simultaneoutly evolved at the anode. 

In neutral solution (a) is the chief reaction; in strongly alkaline 
solutions (b) predominates; whilst in weak alkaline solutions the two 
reactions take place simultaneously, provided that the current density 
of the anode remains the same in all three cases. 

During the electrolysis of calcium chloride solutions (a) is the 
principal reaction. Such solutions show а tendency to become 
slightly acid owing to the formation of free hypochlorous acid; 
whilst in the case of the a!kali chlorides it depends on the position of 
the electrodes, and on the current strength whether the stationary 
condition is accompanied by the presence of & slight excess of free 
alkali or of free chlorine. The above is an abstract of a paper by 
Е. Озе] in the Zeitschrift für Elektrochemie, 1898, V., (1), 1—5. 


THE ELEOTROLYSIS OF ZINC CHLORIDE 
SOLUTIONS. 


STARTING with the assumption that the deposition of spongy zinc is 
caused by the presence of precipitated zinc oxide on the cathode, F. 
Foerster and О. Günter have made some experiments which tend to 
confirm this view. The following is an abstract of their paper which 
appears in the Zeitschrift fiir Elektrochemie, 1898, V. (1), 16—23. 

A zinc cathode was suspended in а perfectly neutral purified zinc 
chloride solution containing 54:6 grms, of zinc per litre, between two 
anodes of pure electrolytic zinc. 

With а current density of 1'4 ampere per square dem., a smooth 
compact deposit of zinc was obtained on the cathode for the first six 
or seven hours, but after 20 hours spongy zinc was being deposited, 
and the solution was turbid from the presence of suspended basic 
zinc chloride. 

On filtering off the precipitate and inserting а new cathode а good 
deposit was obtained during the first few hours. The electrolyte 
then again became turbid, and, at the same time, the deposit showed 
signs of becoming spongy. Schnabel (Handbuch der Metallhutten- 
kunde, 2, 114) states that the formation of spongy zinc may be pre- 
vented by the addition of chlorine or bleaching powder to the 
solution. The authors, therefore, tried the method adopted by 
Mylius and Fromm for keeping a solution of zinc sulphate constantly 
acid. A small quantity of free chlorine was continually evolved in 
the cell from two small platinum anodes, which were connected with 
the positive pole of two accumulators, whilst the negative pole was 
attached to the large zinc plate, which thus served as cathode for 
both pairs of anodes. The formation of spongy zinc, however, could 
not be prevented їп neutral solutions by this arrangement. 

The oxygen of the air easily oxidises zincin presence of zinc 
chloridem, and a certain quantity of the oxide formed is dissolved 
by the solution forming basic zinc chloride.  Deposition of spon 
zinc only occurs when the excess of oxide begins to render the 
electrolyte turbid, and if this precipitation is prevented by the 
periodic: addition of hydrochloric acid, good deposits of zinc can be 
obtained. The authors, therefore, recommend that the electrolyte 
should contain a quantity of free hydrochloric acid oorresponding to 
a th — th normal solution. The acid may be increased until it 
represents th normal acid, but it should not be allowed to fall 

OW 1556) — goth normal. 

If this slightly acid electrolyte is used in conjunction with the 
arrangement for liberating free chlorine, still better deposite of sinc 
are obtained. When the solution contains 0:2 grm. of chlorine 

r litre, the hydrogen evolved at the cathode does not remain stick- 
am to the electrode long enough to impair the surface of the deposit. 

Although the main body of the electrolyte remains slightly acid, it 
sometimes happens that bad (spongy) deposits of zinc are obtained. 
This is accounted for by the fact that the layer of electrolyte in oon- 
tact with the cathode becomes deprived of its free acid, but this diffi- 
culty may be overeome by sufficiently agitating or circulating the 
electrolyte. { 

On substituting anodes of commercial zinc for the pure zinc anodes, 


- the zinc deposited in the cathode was found to be entirely free from 


arsenic. 

When a 40 per cent. boiling solution of zinc chloride is saturated 
with sinc oxide (the cadmium subsequently removed by treatment 
with pure zinc) electrolysed at 90° O., with insoluble (platinum) 
anodes, good deposits of zinc are obtained. 

The quantity of zinc thus deposited when compared with the 
amount of copper deposited by the same current in a copper volt- 
ammeter was found to be in good agreement with Faraday’s law. 
Ashcroft (Schnabel's Handbuch der Metallhuttenkunde, 2, 214-215), on 
electrolysing a similar solution, found that the zinc deposited in the 
first two hours was 49 per cent., during the next two hours 37 per 
cent., and during the third two hours 14 per cent. in excess of t 
required by Faraday's law, whilst in the last two hours the theoretical 
amount was deposited. The authors conclude by discussing the 
nature of spongy zinc and the effect of adding various oxidising and 
reducing agents to the electrolyte. The addition of 1 per cent. of a 
perfectly neutral solution of ammonium persulphate to a neutral 
solution of zinc chloride furnished good deposits of zinc on elec- 
trolysis, whilet on the addition of 0 025 per cent. of hydrogen peroxide, 
the formation of spongy zinc was observed after electrolysing 10 
minutes. 
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THE ER LAW. 


By W. MOON. 


THE publication of some figures in the ELECTRICAL REVIEW 

of June 8rd, 1898, that throws some doubt on the accuracy 

of the K R law, has led me to icquire into this question. 
Lord Kelvin gives the formula, 


т? f EL BL 
= = các n mu om. 
„601-2 ( Кре Le + е IJ 


where c is the maximum current received, and “ с,” the cur- 
rent received at any time “zZ” after the current has been 
applied. 

Whence on any two lines if c, = on, where c and c, and 
t and ¿ are different, it follows that 


ті 3 71 
ae : 
кр? Ki ру h? 


where K is the capacity and p the resistance of unit length 
of line. 

So that if s is the speed of working on one line, and s, 
that of the other, 


8 Кор 12 = 8& Кур, П, 
or, taking any particular line where the speed is known ава 
standard 


А _ A 


JJ ae ШШ. 
à Ку ру h? К R 


The formula of Lord Kelvin does not, however, allow for 
the fact that several signals would be following each other 
at the same time in a long cable, and that each signal would 
be attenuated by one of ап opposite sign following it. Lord 
Kelvin's formula does not, therefore, accurately give the 
вреейв on cables. It does not, however, follow that his 
formula is much out, especially when the cables compared 
are not very different, as is the case, for instance, of the 
Atlantic cables. 

Lord Kelvin first pointed out that the Кое of 
current through wires having capacity and resistance is 
given by Fourier's equation— 

dv | dv 
d а? dt 

Oliver Heaviside has given a general solution of this 
equation for reversals of current, and from the same equation 
Prof. Blakesley gives a solution for alternating currents on 
a line of infinite length. As Prof. Blakesley’s formule are 
the best and most interesting, I shall discuss them and com- 
pare them with the K R law. 

Blakesley's solution for the potential, v, at any time, “f, 
and place, **2," is 


K 


* 


pT — | 
€ 
Ta T sin ( Vr) (1) 
| T T 
when T is the periodic time. 
А ; 1 dv . 
This equation and c — — p qz Eve 
E E 
— ара, K p T 
* K 2 * -у 1 c Kpr- JIO 
oT sin ( VN r1 


Formula (1) represents a series of waves of potential, or 
static charges, travelling along a wire and decreasing in 
amplitude as they advance. 

Formula (2) shows that the currents are in direction both 
forwards and backwards from the highest points of the 
positive parts of the waves to the lowest points of the nega- 
tive portion of the waves. As the current from the rear of 
each crest is greater than that from the front of the crest of 
waves, the waves are continually moving forward as they 
decrease in amplitude. 

A series of positive and negative charges following each 
other on a wire must tend rapidly to attenuate each other, 
each wave can but be a small fraction of the height of the 


one following it, and formulz (1) and (2) shows this attenua- 
tion as proportional to 
SAL EPT ox 


€ T 
Formule (1) and (2) give the wave length 
= 9 nT 
Kp 


from which the velocity of the wave is 


2 с 8 
; * K O T ( ) 

This wave velocity must not be confounded with the 
velocity of electricity. It must be less than the velocity of 
electricity. And the velocity of electricity is most probably 
tit than that of magnetic induction, that is, than that of 

ight, | 
The wave velocity given by formula (3) in а cableof 1 mf 
and 3" per mile with a period of o second 
= 2 V x 107 = 11,200 miles per second. 
This is perhaps not an unlikely figure. 

But in а wire of 2 mf. and } ohm per mile at 500 

periods per second, the wave velocity 
— 9 V «20 x 5 x 500 x 105 = 794,000, 
that is, 43 times the velocity of light. 

It is very unlikely that there could be any such wave 
velocity as this along a wire. And it is evident that any 
formula giving a wave velocity or wave length of alternating 
currents along a wire must include a function of the velocity 
of electricity to be accurate. 

The only thing that is known for certainty of the velocity 
of electricity is that it must be proportional to the specific 
conductivity of the wire. This must be so, since in two 
wires of different specific resistances, 7 and 7,, and sections, 
d? and d,’, if 

Ге а? E d? 
ir lr, 
then as the same quantity of electricity must traverse both 
wires in the same time, it follows that the velocity in each 
wire will be inversely proportional to ita area, that is, pro- 
portional to its specific conductivity. 

But as the velocity of electricity can probably only be 
calculated from the wave velocity of alternations along a 
wire, the correct formula for the transmission of alternations 
can only be obtained with the assistance of a number of 
measurements of actual wave velocities. 

Prof. Blakealey’s formule give the current received on a 
line of length ]“ earthed at the far end as 


Stee i TI. 
o = NN v ro 


pT 
V 
po 7 this formula, if т is made very great to к p I, it reduces 
o=— E? sin (274 +). 


Vei 


K 2 т 


But if formula (4) was correct it should, under these con- 
ditiong, reduce to 


Despite of the want of of these formule, they 
are of considerable interest, for it is probable that when the 
correob formule have been determined from experimenta, 
they wil be found somewhat of the form that Prof. 
Blakesley gives. Moreover, within certain limits it is pro- 
bable that they give results not very far from the trath, and 
it 18 interesting to compare them with the K R law. 

Ignoring the phase, and taking mean E M.F. and current, 
formula (4) can be written— 
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from which— m EN 
1 E K х 
bs. (2 зм) + 106. A/ (6) 
And if 1. із taken as а dot and its following interval in 
mirror-workiog, then the average letter might be taken as 


x , and from this the words per minute, = a 
whence from 6— 
IF K = 
log. (: — :3 log. W 
ENE) + юу M 
VK p t 
let ЖЛЕ. V Kpl-B 
then lon a 
v= 1 log. A + log. ae н ) (8) 
LU — 
a series that converges very rapidly. 
If in a standard line = 215 p = 9:47, К = 352 x 10^*, 


| = 2,563, then 
2 E = MA x 10° 
and (7) becomes u 
» (sea x 10° V). Jog. VE 1 
w= p 
| VK o 
from which the speed of working of any other lines can be 
calculated. 
From these formulæ the speeds in the following table have 
been calculated, taking the 1882 cable as standard. But as 
I do not know the ‘actual resistances and capacities of the 


cables given, I have had to guess at their value. The table 
will, however, suffice for purposes of illustration. 


p Ww w 
Ohms. | Blakesley. | K R law. 


Farads. 
1874 ... .. | 1,837 | 498 х 10-6) 316 54 49 
Standard 1889... | 2,563 | 35 x 1079 | 847 21:5 %15 
Siemens 1894 ... | 2,161 | 412 x 1075 | 2°43 40 37 
Tel. Oonstn. 1894 | 1,850 | ‘378 x 10-4 1:87 82 71 
2,161 107% 1 | 46 37 


2161 412 x 10 | 1 : 112 85 
| | | 

From this table it will be noticed that ап increase in the 
capacity results in а greater speed by the Blakesley than by 
the Kelvin formula. 

Of course, it follows that no cables can be compared with 
each other by either formula unless they are worked by the 
same E. M. F. and fitted with similar instruments. 

Equation (9) gives the current received as 


E LÀ е 
с = ij, in micro-amperea. 


It would be interesting to know how near this agrees with 
the actual currents received on the Atlantio cables. 

It will be noticed that the Kelvin formula gives the ratio 
of the outer diameter of the insulator to that of the oon- 


ductor as 2 = 165 to obtain the maximum speed, but 


that the Blakesley formula does not—and probably in this 
re pect the Kelvin formula is wrong. 
(To be continued.) 


THE KILDUCHEVSEY MEGA TELEPHONE. 


IT will be remembered that last week Mr. A. R. Bennett in 
these columns and elsewhere flatly denied certain statements 
attributed to him regarding the Kilduchevsky transmitter. 
Although our correspondent did not choose to go beyond the 
retort courteous, we have been able, without his help, to 
arrive at a true elucidation of the matter in dispute. It 
appears that Mr. Bennett made a report on the Kilduohevsky 
transmitter, which is dated February 14th, 1898, but 


we find, on making а comparison between this and the 
paraphrase sent to us by the Kilduchevsky Syndicate that 
they are completely at variance. The different versions are 


as follows :— 


STATEMENT SENT BY THE 
BYNDICATB. 


"The  Kiüdochevsky trans- 
mitter was successfully tested in 
Russia on cverbead lines, dis- 
tances being up to two thousand 
miles (2,000), and in this country 
by A. B. Bannett, on an artificial 
cable in which the essential 
electrical conditions of a modern 
telegraph cable were reproduved. 
The length of the cable was about 
two hundred miles (200) having 
a resistance of 594 48 ohms, and 
a atatic capacity of 59:73 micro- 
farads, the product bciog 35,598, 
and with an ordinary double- 
pole receiver, the conversation of 
any description could be carried 
on without effort.” 


BrATRMENT FROM Мв BENNETT'S 
EPORT. 


“The ordinary double-pole re- 
oeiver hitherto used was now 
replaced by Mr. Kilduchevaky's 
receiver, in which the magneti-m 
was reinforced by an extra set of 
coils and а local battery of six 
dry cells. Tais increased the 
loudnsss of transmission. The 
length cf cable in ci-cuit was 
now raised to about 1956 mile:, 
having a resistance of 594 48 
ohms, and a static capacity of 
5973 microfarads, the product 
being 35 508. The loudness of 
transmission was again dimini- 
shed and the articulation was no 
longer clear enough for the trans- 
action of general business. The 


prices of stocks coald be heard 
clearly enougb, but the names 
of the stocks, when unfamiliar 
to the listener, could not be 
followed with certainty. Still, 
conversation of nd 
tween persons not unacquainte 
with the subject discussed was 
practicable.” 


It will be seen from the foregoing that Mr. Bennett has a 
legitimate grievance, but his complaint no less than our own 
is against the Kilducheveky Mega-Telephone Syndicate, 
who sent us a garbled version of the report. We regret that 
we should have been the vehicle for publishing what are 
practically incorrect statements, and it is unfortunate that 
this rectification will not receive во wide a publicity as Mr. 
Bennett's letter. 

With regard to the Kilduohevsky Mega-Telephone Syndi- 
cate we are fain to р out that it possesses more assurance 
than is usually found even among syndicates, for after sending 
us a revised version of what Mr. Bennett said, strong complaints 
were made by the syndicate because we applied the ordinary 
journalistic reservations to the alleged statements of results. 


WIRING RULES. 


THE Institution of Electrical Engineers may congratulate 
itself on the important outcome of the two-nights' debate 
which the papers by Mr. Crompton, Mr. J. Pigg, and Mr. 
Woidingham gave rise to; and if the action of the 
Council in the duty which the resolution calls upon them to 
perform is іа any way as enthusiastic and uninimous as 
the sense of the meeting which voted the resolution, there 
would seem to be, after all, some chance of the adoption of 
а common eet of rules throughont the United Kingdom 
in the near future. Papers on the subject of wiring have 
been read on many occa-ions before the Institution, but 
these have mostly dealt with special hobbies of the authors 
—from patent fuses to patent conduits—and still the men 
who make rules continued to grind them out in ever- 
increasing number and variety, until the owners of 
hobbies got disgusted and the wiring contractors and 
manufacturers began to fear for the safety of their 
reason; for it is not as if the men who made rules had 
each one endeavoured to develop and cultivate existing 
rules of the cluss with which he had special connection; but 
like some orchid grower, they bad о зе and sll oroes-fertili-ed 
other speoimens with the view of prodaoing a new and rare 
variety. In this they have been so successful, that neither 
Mr. Pigg—who set himself to make a collection of every 
vuriety—or Prof. Ayiton, who tried to classify them, have 
baen able to find the law which connects them with systems 
they are intended to control, or to trace the missing link 
from which they all originated. 

Meanwhile the most important thing that was noticed at 
the debate was the absence of Mr. Musgrave Heaphy. Was 
it that he had, like Achilles, retired into his tent? Or to 
jamp a mere few thousand years, had he, like the Squire of 
Malwood, doubted the constancy of his followers? Or is he, 
perhaps, like Brer Rabbit, lyin’ low ?" 
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No doubt time, the great revealer of all things, will satisfy 
our curiosity on this point also; but as Acton was not 
present for his hounds to rend, it is exceedingly lucky that 
these docile animals were provided with another huntsman 
in the shape of Mr. Wordingham, upon whom, in the name 
of the enemies of all things municipal, they fell and did 
grievous damage. Not that Mr. Wordingham did not make 
a splendid fight, and laid low many of his aggressors, so that 
it is clear that many of his deeds of darkness will yet live 
and flourish; still individualism may be said to have scored 
a victory over collectivism which will put a check for a time 
to interference with the liberty of the subject. 

There were two distinct bogies before the meeting. One 
representing the fire insurance companies, which was raised 
and promply laid; the other representing the municipalities 
did not wait to be raised, but appeared before the Institu- 
tion with all its paraphernalia of chattering teeth and chains 
that bind in grandmotherly legislation. 

The meeting was, however, prepared. Like the famous 
Sir Boyle Roche, who said, Gentlemen, I smell a rat; I see 
him brewing in the air; but I will yet nip him in the bud!” 
speaker after speaxer got up and hinted at some fell con- 
spiracy which was being hatched by the people's representa- 
tives, and which would soon make this little island a pur- 
gatory to live in. It was left for Mr. Raworth, however, to 
define this conspiracy, and nail it to the counter; and when 
he drove the shaft home by pointing out the iniquity of the 
city of Glasgow, where a policeman may fetch you out of 
bed at any time of the night, and ask to see your marriage 
certificate, the sluice gates were opened, and the flood of 
individualism swept everything before it. ‘ Down with all 
rules, and keep the preasure constant,” was the universal 
battle cry ; gas companies were added to the list of enemies, 
and taken in the flank, and the impetuous tide swept on until 
it was suddenly brought to a standstill by asimple remark in 
a small voice, to the effect that if all rules were abolished, 
the market wculd be swamped with cheap German goods. 
This interraption brought the meeting to its senses, and when 
the chairman put Mr. Crompton’s resolution to the effect 
that the Council of the Institution should take steps to press 
the insurance companies and public supply authorities to 
adopt the Institute's rules, the battle-cry was forgotten and 
everyone voted straight. 

As far as the supply of electrical energy and the wiring 
industry are concerned, tbis debate will no doubt have 
momentous results, for it is the first time that the Institu- 
tion has been thoroughly aroused or has had occasion to 
interfere with the trade. Now, however, that the Council 
finds that it is backed up by the Institution generally, it is 
to be hoped thax it will act energetically so as to bring all 
the parties concerned into line by the adoption of its own 
rules, or, better still, of rules based on these. 

There is no doubt that many speakers overshot the mark 
in making analogies and raising bogies. We hold no brief 
for that unhealthy illuminant called gas, nor is it apparent at 
first sight why the insurance companies should pass such things 
as swivel brackets between lace curtains, or waterslide 
chandeliers, when they draw up such minute rules to be 
obeerved iu the wiring of houses for electric light. But it 
must not be forgotten that, in the first place, the premiums 
for electrically lighted buildings are lower than where gas is 
the illuminant ; and, secondly, it may be asked whether the 
insurance e reg have ever been known to insist on all 
the minutiæ of their rules being observed—whether, in fact, 
they do much more than ask for the insulation test. As a 
matter of fact, it may be questioned whether, supposing the 
world had never known Mr. Musgrave Heaphy, the insurance 
companies would have troubled any more about rules for 
electric lighting than they have for gas lighting. 

Unfortunately, man still retains traces of his simian 
ancestry, and these break out occasionally—perhaps in no 
more frequent manner than in that kind of apeing called 
fashion. And во, one insurence company having made 
rules, all the others did likewise, to be duly observed and 
obeyed, and to terrify the consumer. 

It can then further be asked why the electric supply 
authorities have also issued rules which not only clash with 
the insurance companies’ rules, but still further terrify the 
consumer, who finally decides to have the incandescent gas 
light, as there is so much danger in the electric light. It is 
presumably to be supposed that the electrio supply autho- 


rities really do not wish to control anything further than the 
balance of their system and the insulation in each honse; 
but there are so many factors which go to destroy this insu- 
lation that it is inconceivable how, quite apart from the 
example set by the insurance companies, they could be pre- 
vented from making rules for the wiring also. To put the 
matter in a nutshell, roles had to be made to keep the work- 
mansbip up to a high standard, not, be it noted, because 
leakage really seriously affects the supply, but in order to 
keep up the reputation of the electric light in the eyes of 
the consumer and in the interest of the supply authorities, 
and whilst there are such persons as jerry wiremen and dis- 
honest contractors, it may be said of the rules :— 


There they are, and there they'll be, 
Until to the matter the public see. 


It is all very well to talk of standardising electric wiring 
үе; во that a house can be wired as simply and as 
cheaply as if it were gas- piped,“ as this is all nonsense. 
It is easy enough to put iron pipes in the walls and under 
the floora, and stop up the joints with white lead, so that even 
if there ia a leak, this can be immediately detected by means 
of the nose. What does the consumer think about this? 
As soon as а man smells gas, he either strikes а match, and 
is promptly blown into eternity, when his widow gets the 
insurance money, and the papers put in a small corner 
“ fatal gas explosion,” or elae he sends for the gasfitter, has 
the leak mended, and thinks no more of it. But in the case of 
the electric light matters are very different; wires have to be 
encased in metallic or vegetable casing, and when they are 
once drawn in there is no smell to indicate that anything is 
wrong. Mysterious little boards and other things are put 
about the house in glass cases, and then if anything is amiss, 
the consumer is either placed in darkness or perhaps receives 
a shock. He may elect occasionally to p up with the bad 
smell of gas, but an illuminant which suddenly without 
warning violently contracta his muscles, or puts him to the 
inconvenience of buying candles, or, if he be more advanced, 
to the trouble of getting up from his dinner table and 
putting in а new lamp or а new fuse—all these things 
militate against the popularity of the electric light and must 
be avoided. They can all be avoided by the employment of 
good workmanship and material, but these can only be 
guaranteed by the issuing of certain rules, and—what is 
much more important—their enforcement. 

The latter point geemed in the enthusiasm of the moment 
to be quite overlooked at the debate in question. The 
Institution may succeed in inducing all the authorities to 
agree to the Institution rules, or an amended form of them, 
to be arrived at by mutual give-and-take. But how are such 
things to be avoided as were shown by Prof. Ayrton to exist 
in the case of flexible wires, unless the supply authority has 
the power to pounce down suddenly on an installation and test 
samples of the wires or fittings which are being putin? Is 
this grandmotherly legislation? 16 во, it is necessary. 
Are these Manchester methods? If so, let us have them, as 
long as they are universal and similar. Why, the very 
gentlemen who inveighed so strongly against municipal 
control and testing of fittings — who themselves are 
interested in many supply companies, each of which issues 
rules to consumers ; who get their knife into every concern 
which does not hold their views ав to systems of supply— 
these very people would benefit if the standard of work were 
forcibly kept up. There would be fewer failures of light, 
fewer repairs, increased confidence on the part of the con- 
sumer, and consequently increased business all round. 

But these things can only come:to pass if the Council of 
the Institution of Electrical Engineers will consider means 
of enforcing their rules at the same time as they devise 
means for making the rules general. 

If they will, or cannot themselves undertake the testing 
of fittings and wires, let them, in consultation with the 
supply authorities, draw up at the same time a series of rules 
for testing fittings without interfering with the development 
of new ideas or designs. 

If every supply authority, then, would make it a condition 
for connection to the mains that it should be consulted on 
the point of the accessories to be used, and that it should 
have the right to test samples of wire, &c., taken at random 
off the job; and if (and this is most important) all supply 
authorities were to act in this direction according to some 


Vol. 44 No. 1,110, Manon 3, 1899.) 


THE ELECTRICAL REVIEW. 


85b 


common line of action, which could be annually renewed or 
amended in oonsultation, in the same way as (to take an 
analogy) the M.C.C. rules are continually kept up to date, 
there is no doubt that the jerry contractor would soon beathing 
of the past, and the honest contractor would flourish in the 
| and rejoice. — 

The only speaker who seemed to be aware of the import- 
ance, not only of the necessity of keeping work up to a high 
RARE E me sir eei men at em кы 
at is, was Prof. n, and it is to o t 
‘he will use his influence е Council to devise а means of 
preventing such wires as he showed being put on the 
market. 


THE SOHEMES OF THE BRITISH ELEC- 


TRIC TRACTION COMPANY. 


Тнк name of the British Electric Traction Company is 
well known to financiers, and possibly to some electrical 
engineers also. | 
' The company is not, strictly speaking, a benevolent insti- 
tution, though the resulta which it endeavours to achieve 
will undoubtedly be most beneficial in their effecta. 

To apply electric traction to existing horse tramways is 


part of its programme, but, taken alone, go small a part that 


it scarcely es consideration, for the principal aim of 
the company is to give effect to those new and extensive 
powers which the introduction of electric transmission of 
energy has placed at the disposal of the engineer. 

At a very early date Mr. Garoke perceived that the increase of 
speed and diminution of working expenses attainable by the 
use of electric traction would at once open up new possi- 
bilities for tramways, for not only would they become useful 
{о Ше man of business as well as to the cripple апа the 
charwoman, but they would, if properly designed and carried 
out, constitute the natural means of communication between 
adjacent towns and their intermediate suburbs and villages. 

he idea seems simple enough, but the practical develop- 

ment of it is entitled to claim comparison with the severe 

labours of Hercules. To an ordinary observer it seems in- 

credible that a person or a company, coming forward with 

unlimited capital, and offering to transform and combine the 

tramways of a large industrial district, buying out opposing 
t 


interesta, alteri e gauge where necessary, and generall 
putting life and health into an all but cremated corpse, woul 
received as a publio benefactor. 


But the ordinary observer does not understand how this 
world is governed ; no sooner does the man or the compeny 
with money appear on the soene, than they forget the accu- 
mulated wisdom of the ages, and prefer to kill the goose that 
lays the соса eggs, rather than wait even а short time for 

development of those permanent advantages which can 
only be obtained by forethought and patience. The methods 
are various, but the results are similar. This general indi- 
cation is sufficient to show the nature of the difficulties which 
the British Electric Traction Company have had to face in 
carrying out their schemes, sometimes greater and sometimes 
leas, but usually complicated by other difficulties arising out 
of existing contracts or personal eccentricities. 

A good example of the work of the company is to be seen 
in the nest of North Staffordshire towns, known as the 
Potteries. For many years past the North Staffordshire 
steam tramway has run through this district, but it has 
served only a small section of the population, and that small 
section very im 

The British 


tending the system in every direction, во that all parte of 
is hi p» will ho ш touch: with every other 


E^ South Staffordshire the same idea is being worked ont, 
bat under considerably greater difficulties. Here many 
municipalities have to be educated ap to the electrical 


electric incandescense lamps.” M. Rarriwa. 


of the local authorities should sucoeed in their persistent 


attempts to spoil the scheme. 

In other parts of England, as, for instance, the Tyneside, 
the Oldham and Ashton district, Barrow-in- Furness, Swansea, 
and the South Wales valleys, the company is doing similar 
work. In many other places it has acquired tramways, which 
it will ultimately deve ор and combine, or extend in similar 
manner. Altogether, the aggregate lengths of the lines to 
which the company is connected, would be sufficient to con- 
nect London with Carlisle, and although there is no intention 
to compete with the London and North-Western Railway, 
it cannot be doubted that this country can find openings in 
tramway work for an organisation of at least equal size, and 
probably even greater prosperity. 

The prosperity will depend entirely on management; in 
good commercial hands it will ba quite satisfactory, but it is 
by no means certain that electric trams «re any more likely 
Dem other commercial projects to provide a Royal road to 

ortune. 


NEW PATENTS AND ABSTRACTS ОР 
PUBLISHED SPECIFICATIONS. 


ИНИ PATHNTS.— 1899. 


Compiled expressly for this journal by W. P. Tuomrson & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


11.1584. Improvements in electric couplings for railway cars.” 
H. H. Leran. (F.J. Sprague, U.S.) Dated February 16th. (Date 
claimed under Patents, Rule 19, May 16th, 1898.) (Complete ) 


3,137. "Improvements in the construction of electric conduits or 
cable carriers." J. J. GREEN. Dated February 18th. 
3,141. “Temporary cord connections for telephone switch- 
boards, &c.” A. Вволрвинт. Dated February 13th. | 
3,151. New or improved apparatus for imparting a prelimin 
heating to refrac‘ory filaments of electric lamps in rdar t^ sender 
the same conductors of electricity." О. A. Lem. Dated February 


13th. 
erating hydraulic machinery by electricity.” 


3,152. “ A means of 
W. H. WILLATT. D February 18th. 


3,160. ‘ Improvements in and relating to electro-magnetic cut-outs 
and other like apparatus s applicable to electric arc lamps.” 
Н. 8мттнвон and E. R. SHABPER. Dated February 13th. 

3,177. "Improvements in or releting to electrically illuminated 
advertising mediums or the like." W. T. Bzrr. Dated February 13th. 

3.182. "Obargiog stand and contact for storage batteries." G. H. 
Conpicr. Dated February 13th. (Date applied for under 
Patents, &0., Act, 1883, Section 103, July 18th, 1898, being date of 
application in U.S) (Complete.) . | 

3,187. “ Improvements in and connected with road vehicles driven 

electric current from oonductor" А. M. TAYLOR and С. H. 
GREENBANK. Dated February 13th. | 

3,233. " Improvements in cables for carrying electric currents.” 
L. Вигкилр and A. Sunpu. Dated February 14th. (Complete.) 

3,252. "Improvements in Jining electric wood casings or conduits 
with steel or otber metallic substances.” O.J. WIGHTMAN and A. 
Hopson. Dated February 14th. | 

3,269. “А new or improved tilting device for the shades of 
Dated February 14th. 

3,311. “Improvements in or relating to arc lamps.” W. P. 
Тномрвон. (O. J. Toerring, U.S.) Dated February 14th. (Complete.) 

9,316. "Improvements in or connected with electrically propelled 
and (or) con vessels" R. B. Parsron and W. Н. BAINBBIDGE. 
Dated February 14th. (Complete.) 

3,939. “ Improvements in electric traction.” E. G. Рик. Dated 
February 15th. | 

3,374. "Improvements method of and means for correotly and 
automatically guiding the trolleys of the connecting arms of cables 
of electric trams, electric railways, and the like.” C. H. Moussry 


. anà J. P. Маган. Dated February 15th. 


3,387. "Improvements in trolley apparatus for use in connection 
with electric traction.” I. E. Wmistow. Dated February 15th, 
(Complete.) 

3,389. “ dern 4 conductors of the metal oxides to wires in 
incandescent electric lamps.” Н. Mour. Dated February 15th. 
ved connector for electric light and wer 

and otber purposes.” J. AncHBUTT. Dated 


8,391. “An im 
circuits for th 
February 15th. 
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9,992. “Improvements in automatic switches for starting and 


stopping electric motors." PowELL-Jomzs & Oo. Dated February 15th. 


3.417. A means of operating hydraulic or pneumatic machines 
and tools, and forcing water into boilers and other vessels by elec- 
tricity.” W. Н. WicLATT and A. E. SmaTOoN. Dated February 16th. 

9,434. “Improvements in tele-dynamic controlling apparatus for 
steering engines" J. L. Воотнмалн and W. Hasta. Dated 
February 16th. 

3,40. “Improvements in and connected with means for elec- 
‘trically lighting railway carriages.” E. Dick. Dated February 16th. 


(Complete.) 

9,469. “Improved primary battery.“ L. Encaussm and L. 
Enmoavssm. Dated February 16th. : 

3,477. “ Safety contact ioterrupter for suspended electric wires 
or cables.” R Doconmmor. Dated February 16th. 

3,518. “Improvements in automatic electrically signalling the ad- 
јовёсепё of dummy clocks.” В. P. Оввглир. Dated February 17th. 

35631. “Improvements in or connected witb electric batteries." 
E. A. JaHSCER. Dated February 17:h. 

3,536. "Improvements in and relating to telegraph and like 
cables." J. A. L. Оклвгоув. Dated February 17th. 

3,570. "Improvements in or connected with storage batteries." 
W. O. RooPER. Dated February 17th. 

9,586. "An arrangement for connecting accumulator cells and the 
like" F. Faser. Dated February 17th. (Comyp!ete.) 

3,591. “Improvements in telephone switch apparatus" L. M. 
Erorsson. Dated February 17th. (Complete.) 

3,594. "Improvements in arc lamps" Н. BacGETT. Dated 
February 17th. 

3,597. ''Improvements in or relating to electric railway switchin 
and signal apparatus" A. J. Bourz. (The Continental Hall 
Signal Oo., Belgium.) Dated February 17th. (Complete.) 

8.648. Improvements in or relating to the electrolysis of salts 
in solution and apparatus therefor.” A. J. O. Онаглирви, L. J. B. 
Coras, and C. J. Gdapanp. Dated February 18:h. 

3,665. “Improvements in electric incandescence lamps.” О. 
Iunar. (W. Hernst, Germany.) Dated February 18th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 
Copies of amy of these Specifications may be obtained of Mesars. W. Р. 


THompsom & Co. 322, High Holborn, W.O., and at Liverpool, 


Manchester, and Birmingham, price, post free, Od. (ia stamps). 


1897. 

251. ‘Improvements in secondary batteries and process of forming 
same.” G. W. Hannis and R. J. Horrawp. Dated January 5th, 
1897. The plates are made from a single integral piece of lead by 
moulding, ro ‚ or sawing into the form of an o work or 
skeleton plate, having oppositely inclined inte ng ribs and 
grooves on its оррое side, and the grooves are open at the sides 
and bottom of the plate to allow of expansion, and to prevent the 
plate from buckling. At the top of the plate is a flange with a 
grove in which the connecting bar is fixed. The plates are formed ia 
a bath composed of two acids, one of which, e g., sulphuric acid is a 
non-solvent or slight solvent of lead, while the o ber, e g., acetic acid, 
is a solvent, together with cne or more salts of each acid. The plate 
is subsequently formed in a bath composed of dilute sulphuric acid 
and an acid sulphate, and in this bath the itive electrodes are 
reduced to form negative electrodes as req 6 claims. 


1.239. Improvements in the means and apparatus for effecting 
electrical traction on railways and tramway» by а contact rail snd 
trolleys at the ground level.” R. Dmmxrusm. Dated January 16th, 
1897. R:lates to a sectional conductor system with electro-magnetic 
switches. Conduetors, Switches, Collectors :—The sectional conductor 
is connected to the pivot of the armature. A current derived from 
the collector to excite the magnet flows to earth throogh the armature 
and contacts, which are broken when thearmature moves to complete 
the main circuit. The whole current then flows through an electro- 

and maintaius the armatare in position until the vehicle 
passes off the section, when it falls, being assisted in some cases by 
an electro-magnet connected to the section in advance. The collector 
has two contacte bearing at the same time on the conductors, and the 
rear one has a resistance in series with it. 3 claims. 


1789 “Improvements in electric cables.” W. 8 SurTH and 
W. P. GdginviLLE. Dated January 220d, 1897. Conductors of 
the kini described in specification No. 8,573, are provided with 
leaks between the conductors of any pair where more than one 
pair exists іп а cable. The leaks consist of lengths of, or spirals.of, 
mbbon or wire with or without an iron core. In some forms the 
leaks consist cf perforations through the insulation, the inner coating 
of which is cated with plumbago. Stops or plage of insulatin 
material may close the central cavity between the s. The cen 
cavity may be filled with material baving low specific inductive 
capacity or having the power of decreasing the resistance of gutta- 
раса The inner surface ot che insulation may be varnished, &c. 

claims. 


2,578. "Improvements in the arrangement ої йе! coils of shunt 
motors for use with storage or other batteries, and m^thod of con- 
necting such coils with the batteries.” Т. II. РАвкав. Dated 
February 1st, 1897. For the p of varying the electromotive 
force at the armature terminals of a shunt motor used in connection 
with storage or other batteries, while maintaining а constant E. M. F. 


fixed in the cap; when so engaged 


at the field terminals, the field coils are arranged in sections which 
are separately connected with corresponding sets of battery cells, 
and, by means of а multiple switch, the batteries are changed from 
series to series-paralle] or parallel, as required. 1 claim. 


3,019, “ Oertain improvements in joint pieces for electrical con- 
ductors.” E.Iviss. Dated February 4tb, 1897, Tbree tubes are 
formed by indenting the sides of а jointless tube, or by soldering 
three tubes together or otherwite, e wires to be connected are 


passed through two of the tubes, and the ends bent back around the 


wires and inserted into the third tube. By tightening the wires a 
good contact is obtained. 5 claims. 


3,120. “Improvements in incandsscent electrical lamps and their 
connections or holders" W. P. Tompson. (F. R. Pope, Holland.) 
Dated February 5:h,1897. Incandescent Lamps —The necks of bulbs 
are formed with ties of any kind to engage with correspond- 
ing irregularities in caps in such а way that the weight of the lamp 
cannot detach it from tbe cap. The bulb is preferably further 
secured by solder, but without plaster, so that a spoilt lamp may be 
separated from its cap, repaired, and replaced. Specification No. 
2 343 (1895) is referred to. In the bulb illustrated, one or more 
bayonet grooves are moulded in the glass of the n:ck to engage studs 
, solder or other suitable substance 
is introduced through a hole ia the cap into one of the grcoves. In 
other constructions the grooves are slanted, or the bulb neck is 
screwed, or carries the studs, or is made with depressions which 
receive the ends of tongues stamped in from the cap, or reczive 
buttons projecting through holes ia the cap from a spring or band. 
This may extend half ronnd the cap and be soldered or sprung on, 
or metal or wire fused into the glass of the bulb may engage holes in 
the cap. The provisional specification mentions the use of solder 
alone, placed in holes in the cap and depreasions in the glass. 3 


3,722. ‘Improvements in grooved frames, carriers, or sup 

for holding or suspending accumulator plates, photographic plates, 
and other plate-like articles." W. P. Тномрзон. (Firm of С. W. 
Kayser & Co., Germany.) Dated February 11 b, 1897. Consista of 
grooved frames, carriers, or supports for accumulator plates. One 
form, кле of a number of alternsting wide or narrow strips - 
threaded on and held together by end plates. Many modifica- 

tions are described. The ai шау be held together by tongues on 
one projecting into grooves in adjacent strips: the e stripe, instead 
of being of equal height, may be alternately long and short so that 
projections on the plates may rest on the top of the shorter strips; a 
number of strips may be made out of one picco of material; the 
short or narrow strip may be reduced to projections from the others; 
and tbe strips may be corrugated or perforated. In some cases only 
а few of the strips need reach to the bottom of the celis. 4 claims. 


4,138. “Improvements in and connected with electric furnaces.” 
F. G. Parren. Dated February 16th, 1897. Ralates to electric 
furnaces. The upper electrodes are plates arranged transversely 
over a sloping block, which is the lower electrode, so that materials 
fed at the upper end below the upper electrodes successively. 
A magnetic field is produced in the direction of the slope by magnets 
р near the furnacs, and either the current forming the arcs or 
that exciting the magnets is slowly alternated to cause the arcs to 
travel across the slope in the arrangement illustrated; a dynamo 
supplies continuous current to the furnace and to aliquid reverser, 
which is rotated by & motor, and supplies alternating currents to 
the magnets. 9 claims. 


4,755. “Improvements in electric motor propelled vehicles." 
Н. а. MosaBis and P. G. Sarom Dated February 22nd, 1877. 
Relates to motor road vehicles. The vehicle is propelled by an 
electric motor and batteries supported by a pair of wheels towards 
the front of the vehicle, so that any kiad of carriage or waggon body 
may be applied without disturbing the design of the motor portion. 
The motors are carried on the front fitted axle, and are connected 
through suitable gearing so as to drive ирне the wheels. The 
storage batteries are contained in the casing which surmounted by 
the driver's seat and rests ona transverse spring. The latter is 
carried at the ends by springs, on which the vehicle body is also 
partly supported. The vebicle is steered through the medium of the 
rear wheels, which are mounted on swivelling axles and are capable 
of being adjusted by the handle. The motor controller is operated 
V is а brake operated by a pedal. 

claims. 


5,714. "Improved system of fitting up electric bells.” H.W. 
JouwsTON. Dated March 4th, 1897. Relates toa bell circuit con- 
sisting of two main wires, with branch connections to various contact 
makers, an indicator and battery being iaserted in the circuit, so that, 
on making contect at one of the “call stations,” the indicator shows 
the position and completes a secondary bell circuit, the bell ringing 
continuously till.tbe indicator is reset. Esch contact maker i; of 
such form as to make a known namber of contact and breaks at each 
operation, the rumber being shown on the indicator dial and corre- 
spondiog to a known position. In a form shown, the cover can be 
rotated by a kaob, pins on the underside causing a spring to make 
aad break the circuit a definite number of times through the spring 
contact. The armature of the indicator magnet, normally raised by 
а spring, controls an escape wheel mounted on a spindle and operated 
by a weight or spring. On each completion of the main circuit the 
wheel rotates one tooth, and a pointer on the spindle shows the total 
number on the indicator dial. A disc on the spindle bas a block of 
vulcanite, against wLich a spring contact rests when the pointer is at 
zro. When a call is received, the disc is rotated and the secondary 
or bell circuit is completed through the spring and a metal strip on 
piede the bell continuing to riog till the pointer is set to sero, 
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regards the present. 


petition " 


. No 1,111. 


MUNICIPALITIES AND PRIVATE 
ENTERPRISE. 


Two events of high importance to the future of the electrical 
industry in this country have occurred since our last issue 
went to press. On Thursday of last week Mr. Balfour declared 
the intention of the Government to appoint a Joint Com- 
mittee of the two Houses to investigate the propriety 'of 
municipalities entering upon trading enterprises. On the 
following day the House of Commons rejected the second 
reading of the General Power Distributing Bill. 

These two events must, we think, be considered 
together, and seem to point to а desire on the 
part of the Legislature to start with a clean slate. 
It is as if they did not wish to hamper the Com- 
mittee to be appointed by expressing an opinion on 
the issue between municipalities and private enterprise as to 
which of them shall be entrusted with the development of 
electrical undertakings in Great Britain. 

If this correctly expresses the attitude of our lawgivera, it 
is another instance of the passion in the Anglo-Saxon breast 
for forming a ring round two disputants and giving 
the best man its philosophical benediction and a 
chance of winning on his merits. Tor it will be 
seen that in these two cases the parties are contending 
for one substantially identical principle—the municipalities 
demanding the right to compete with established trading 
enterprises, while the private capitalist seeks powers to com- 
pete with established municipal undertakings. So far as 
And it is probably this aspect of the 
case which appeals to the casual observer, and prompts bis 
feeling that neither party should enter the ring handicapped 
by the weight of some prejudgment in favour of his adver- 
sary. The powers that be have accordingly struck out the 
trading clauses in the Municipal Bills, and rejected the 
General Power Bill bodily, and, feeling that they have acted 
with a traditional sense of compromise and fair play, 
now leave it to the combatants and the Committee to do the 
rest. | 

There is, however, an important difference between the 
parties which vitally affects the electrical industry, and 
which constitutes the real issue in this :matter, namely, the 
question of the future. Withont bowing the knee to the 
fetish of “ unrestricted competition,” so precious to the 
Manchester school—an idol whose Juggernaut creed is 
becoming increasingly hateful to many men—it is not 
too much to say that the opposite extreme of “ по com- 
is one in which every fair-minded man must 
detect the gravest peril for our industrial and scientific 
advancement. And there is only too much reason to fear 
that the cause of municipalism is largely wrapped up with 
the latter; for while the General Power Distributing Bill 
sought no monopoly, present о: future, the spokesmen who 
opposed it frankly claimed for municipalities exclusive rights 
in regard to any undertakings established by them. To 
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lovers of the picturesque, Mr. Stuart Wortley's entreaty to 
the House to show “unlimited respect and jealous watchfal- 
ness for the integrity and independence of municipal privi- 
leges" may appeal, but it would be a comfort to feel that 
the Legislature realises all that is involved in the policy of 
which he made himself the exponent. Briefly expressed, 
the claim of the municipal advocate comes to this, viz. :— 
that municipalities should have the right to compete with 
established private interests wherever they exist, and to per- 
manently exclude their competition wherever they do not 
exist. | 

Taking all things into consideration, however, there is 
ground for satisfaction with the course of events. An oppor- 
tunity is to be afforded for letting in the light upon the 
march of the electrical industry during recent years. It is 
important that that light should be foll, clear, and from all 
sides, Our over-worked House of Commons cannot revise 
questions of this kind and strike a new balance more 
than once in a generation; and it is therefore proper to 
realise that the policy it will shortly lay down on the 
strength of its Committee’s report will become the unchange- 
able path of destiny for the electrical industry for many years 
to come. 

There is no fear that the case for the municipalities will be 
weakly presented, since their organisation is compact and 
their purse unlimited. It behoves the advocates of private 
enterprise to look to it that their case is equally well 
prepared. The action of the Government and the small 
majority against the General Power Distributing Bill afford 
evidence that Parliament is becoming interested and educated 
in the issue which is before it, and that members are 
desirous of exercising their own judgment in spite of the 
mot d'ordre from the municipal organisations, to which Mr. 
Bromley Davenport frankly confessed, to wreck the Power 
Bill at all costa. 

For the welfare of the public, equally with that of elec- 
trical progress, it is urgent that those who conceive that 
municipalism is going too far should arouse themeelves from 
a policy of laisser faire, and not fall into the common error 
. of supposing that matters will right themselves without indi- 
vidual and collective effort on their part. 

A representative Committee of the London Chamber of 
Commerce has undertaken the heavy task of presenting the 
case for private enterprise before tbe promised Joint Com- 
mittee. It is the imperative duty of every one who is con- 
cerned in having the facta brought into the light for public 
consideration and judgment to support them. And in this 
we would urge the co-operation of the many other trades 
and industries upon which the collectivist doctrine has been 
encroaching since the Legislature last defined a common 


policy. 


PrRHAPS the most noteworthy charac- 
teristic of the latest form of apparatus 
adopted and adapted by Mr. Marconi is 
its simplicity. In the early days of these experiments we 
were told how necessary it was to attend to the surface and 
size of the spark-spheres; it was generally supposed that 
they should be bighly-polished solid brass balls, several 
inches in diameter, arranged three or four in a row, in an 
oil bath. At his very euccessful lecture last Thursday week, 
Mr. Marconi demonstrated that such refinements were un- 


Wireless 
Telegraphy. 


necessary; he declared that better results were obtained by 
using unpolished balls of about 1 inch diameter, sparking in 
free air. This result is so suggestive, that the whole matter 
seems to require revision from the commencement, Experi- 
ment has certainly shown that true Hertz waves are pro- 
pagated with greater facility from highly polished 
balls than from dull ones; hence we are inclined to ask, 
are we now dealing with true Hertz waves, or with 
“electrification” as known to Benjamin Franklin? 
Highly polished balls of considerable capacity are un- 
doubtedly conducive to “snappy” sparks, the precursors of 
true Hertz waves. Dull surfaces, on the other hand, may 
produce a greater “electrification” of the air, especially 
when assisted by convection from the vertical inductor 
wire. The paradox with regard to the earth wire may also 
find an answer in the supposition that the signals are trans- 
mitted partly by true Hertz waves, partly by static induction, 
and partly by the phenomena associated with brush discharge. 
In other words, we appear to be harking back to the experi- 
ments of Edison (see Telegraphie sans fils," an article in 
Le Mouvement Economique de Bruzelles, dated February 27th, 
1892), quoted by Capt. Benest in his paper of the same year 
on “Coast Telegraph Communication.” Edison there says 
he has discovered that if the apparatus is placed at “a 
sufficient height to be no longer interfered with by the 
curvature of the earth, and to reduce to & minimum the 
terrestrial absorption, one can transmit, from distant pointe, 
telegraphic messages or signals over large expanses, as, for 
instance, between two ships, or to establish communication 
between a ship and the shore.” As this article may be 
difficult for reference, a little more may here be quoted. 
“In the last case, to augment the height of the point of 
reception to the earth, he would employ balloons. At sea, at 
an elevation of 30 metres, communication can be transmitted 
to great distances, and the masts of ships supplied with 
metallic plates is all that is required. Connection with the 
earth is established, and the secondary circuit of an induc- 
tion coil is placed between a condenser and the ground. The 
primary circuit is provided with a battery and some arrange- 
ment to produce signals. In transmitting signals from one 
ship to another, one can communicate when traversing wide 
seas, or even oceans, Collisions during fogs can thus be 
prevented.” These early experiments of Edison are especially 
deserving of attention, from the circumstance that the 30 
metres of vertical inductor-wire used by Edison in 1892 happens 
to be almost exactly the height of the wire used last year by 
Mr. Marconi а& Oaborne House for signalling to the Royal 
yacht. The idea of simplicity which begins at the oscillator 
and is carried entirely through Mr. Marconi's apparatus to 
the coherer. The coherer he uses is a glass tube about four 
cms. in length, into which are fitted two silver cylinders 
that approach one another to within a few mms, Platinum 
wires are sealed into the ends of the tube, and connection is 
made with the silver cylinders through small brass rods to 
the platinum wires. The narrow chink between the 
flat ends of the cylinders is filled with a mixture of 
nickel and silver filings, just as they come from the 
file, and a small quantity of mercury. Wheu the coherer 
is in the decohered condition its resistance may be several 
megohms ; but when oohered it falls to something between 
100 and 500 ohms. It is evident that a great deal of care 
has been bestowed by Mr. Marconi upon the damping of all 
secondary influences and “extra currents” in the coherer 
circuit, by judicious use of impedance coils in series, and 
non-inductive coils in parallel, with the windings of the 
magnet of the “tapper-back” and the relay. The signals 
appear as very perfect dots and dashes on the ink-writer ; 
and the lecturer assured his audience that when the con- 
ditions are properly understood the coherer is as trast- 
worthy as any ordinary telegraph receiving instrument. 
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But it is to the vertical inductor-wire that Mr. Merconi 
attributes the greater part of his success. He has adopted 
a copper strand (7/20) as a useful size, with a height of 
20 feet for 1 mile, 40 feet for 4 miles, 80 feet for 16 miles, 
and so in proportion to the inverse square of the distance 
to be traversed by the signals. As in Edison's experi- 
ments, it is by these vertical inductor-wires that inter- 
vening obstacles are overcome. Mr. Marconi threw out a 
half suggestion that in this case “the oscillations might 
pass along the earth.” His experiments agree with others in 
proving that horizontal wires are far leas effective than vertical 
ones. Our suspicions stated above as regards Hertz waves pure 
and simple are farther strengthened by Mr. Marconi’s resulta 
with parabolic reflectors. By means of reflectors, he sends 
out a more or less parallel beam, after the manner of Hertz, 
Lodge, and others; but, for some reason or other, the 
signals in this case were not interpreted at a distance much 
greater than 13 miles. Within that distance, a motion of 
the reflector could throw the receiving instrament in or out 
of field; and the beam had a radius of something like 50 
feet at the distant station. It is to be hoped that full 
details of this interesting experiment will be published in 
the Journal, especially as regards earth-wires, polished and 
non-polished balls, and all metallic connections, and as to 
what, if anything, happened just beyond the 1$ miles. Also, 
we should like to know how far, if at any distance, signals 
could be obtained behind the reflector. Unfortunately, the 
meeting was very much over-crowded ; we could neither see 


the lecturer nor his experiments, but we understood him to 


say that in these reflector experiments no inductor-wire was 
used. It would clear the air if these two cases could be con- 
sidered separately, $.6.:—(1) With inductor wires, no re- 
flectors ; (2) with reflectors, no inductor wires. In the first 
case the distance traversed in Mr. Marconi's experiments 
was 18 miles; in the second case 1} miles. One consequence 
of the simplicity of the apparatus is to raise our hopes 
as to its practical utility on the financial score. The 
induction coil employed for the greater distances, we 
understood the lecturer to say, takes from 6 to 9 amperes ; 
it gives a 10-inch spark in air. The actual spark-gap 
between the 1-inch diameter spark balls is about 2th-inch. 
The tapper-back is not much more than a single-stroke bell 
with a large number of windings. lt has a resistance of 
about 1,000 ohms. The impedance coils are simple telephone 
bobbins. The inductor-wires cannot cost much to бх, and 
considering the number of “ anticipations,” the royalties on 
patents cannot amount to much. We congratulate Mr. 
Marconi upon his demonstration of the comparative cheapness 
of wireless telegraphy, ita simplicity, the distances over which 
it is effective, and the practical proof that the ooherer 
responds faithfully in all weathers, and that it has no inherent 
tendency to fail. If our sketch of the lecture is lacking, 
we must ask our readers to make some allowance for the 
discomfort and difficulty with which the proceedings were 


heard. Is it not a reproach to the present age, that here in 


this beautiful City of the Sciences we have no lecture theatre 
worthy of our scientists ? 
а death-trap, only awaiting an alarm of fire, to cause a 
catastrophe which will disgrace the name of British science 
to all time. That specious piece of vanity; the Imperial 
Institute, if rightly organised, and administered in a truly 
imperial spirit, would afford a magnificent anditorium, a 
fitting tribate by the Empire to learned societies, to whom, 
in no small measure, it owes ita greatness. 


The Midland Railway (St. Pancras) Installation.— 
Midland Railway Company has just established a very 


extensive coal depót in Pancras Road. The lower level is 


lighted electrically by means of 104 10-ampere arc lamps. 


That at the Royal Institution is 


Hydraulic lifts let the loaded trucks down from the upper 
to the lower level, and in like manner raise the empty ones. 
Extending along the west side of both levels is а traverse 
road to transfer the trucks from one road to another. These 
roads are to be worked by electricity. They would be in 
operation now but for the engineers’ strike, which prevented 
tbe completion of the traversers. Pumps, also electrically 
driven, are being erected for supplying water for the service 
of the hotel, station, locomotives, &c. It ig stated that there 
will here be probably one of the largest 5 generating 
stations for railway purposes in this country. It is situated 
at Kentish Town, and the plant installed there is intended 
to supersede the isolated plants now in the hotel and at the 
Somers Town goods depót. At present it consists of four 
Lancashire boilers, each of 300-H.P. capacity, duplicate 
pumpe, steam economiser, and exhaust feed heater. In the 
engine room are three coupled steam dynamos—the engines 
being of the Willans type, while the generators are by Mesers. 
Thomas Parker, Limited. Each dynamo is 200-kilowatt 
capacity. Two exciters with a set of accumulator cells and the 
usual switchboard complete the present installation. A direct 
current system has been adopted because the electricity is re- 
quired for both power and light. The current is generated at 
from 2,000 to 8,000 volta and conducted by concentric cables 
encased in lead and protected by steel ribbon armouring to 
the several transformer rooms at Kentish Town station, 
St. Pancras goods station, and St. Pancras ger station. 
The cables are in duplicate, and are mainly laid nnderground, 
protected with railway sleepers. The transformers are of 
the rotary type, and their output varies from 50 to 100 
kilowatts. At the firet-named point there will be two of the 
smaller size, at the goods depot four of the same size, and 
at the passenger station four of the larger size. From this 
installation, power is also to be supplied for various other 
purposes, thus requiring an increase in the plant. 


French Boiler Accidents in 1897.— Le Journal Officul 
reports that during the year 1897 there were 45 accidents to 
steam boilers in France, causing the death of 26 persons and 
the injury to 26 also. Of these, seven were to boilera at 
electric works of water-tube type, and of these, віх only 
required tbe replacement of certain tubes, and one only at 
Avignon caused injury to two employés. One-third of the 
whole number of accidents were to water-tube boilers of 
small elements, but these accidents account for only one- 
ninth of the deaths and one-ninth of the injuries, causing 
20 days’ incapacity from work. Of 62 causes of accident, 
19 are get down to defects of establishment, 19 to defective 
working, 18 to bad conditions, and six to undefined causes, 
the larger number of causes than cases being due to a 
plurality of causes. In electric works, the pag of the 
accidents are stated to be due to overheating caused by scale, 
shortness of water, or other reasons. We have not figures 
by us to compare the number of boilers in France and their 
mishaps with the figures for Great Britain. 


Electrical Oscillations.—When the vapours of various 
chemical compounds are exposed to the influence of electrical 
oscillations, various results may occur :—(1) The vapour may 
become luminous ; (2) it may be crossed by spark dischargee, 
usually of a green oolouf; (3) it may remain dark, at least 
until a very high tension is reached. The behaviour in this 
respect of over 50 compounds was investigated, and, although 
general deductions cannot be drawn from so few observations, 
yet some constitutive influences are indicated. Thus, almost 
all the aromatic amines become luminous, and present more 
or leas similar appearances, whilst the ease with which 
luminosity occurs appears to be in part dependent on the 
basic character of the amine, as compounds which, by substi- 
tution, have lost their basic nature (for example, nitraniline 
or tribromaniline) are no longer rendered luminous. This 
rule, however, cannot be extended to cyclic compounds con- 
taining nitrogen. Amongst hydrocarbons, the aliphatic 
compounds and the simple benzine compounds remain dark 
until a very high tension is reached ; but most of the hydro- 
carbons containing two or more benzine rings readily become 
luminous. In all cases, it was observed that, during 
luminosity, the vapour acted as a conductor. The above is 
an abstract of a paper in the Zeitschrift für Physikalische 
Chemie, 1898, 26, 719—727. 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Tue Institution of Civil Engineers’ theatre was crammed 
to overflowing 8t the meeting of the Institution of Eleotrical 
Engineers on Thursday evening last week, when Mr. 
Marconi read his paper on “ Wireless Telegraphy.” The 
paper was quite fresh, not being in print, and Mr. Marconi 
mentioned that it was only completed that morning. 
Visitors crowded the meeting hall, and 10 minutes before 
8 o'clock the only seats remaining unfilled were those impro- 
vised on the door cornices, whereon half-a-dozen adventurous 
spirits found a resting place. | 

Before taking the paper Prof. Perry, who oocupied the 
chair, announced that an interim report had been presented 
by the Uniformity Committee on the question of frequency, 
the following standards being recommended:— 

25 periods per second for power distribution ; 

50 periods per second for ordinary electric lighting pur- 
poses; and 

100 periods per second for the special case of high 
tension distribution in the electric lighting of scattered 
districts where house transformers were essential. 

The paper was illustrated by a few experiments. On com- 
pletion, Prof. Fleming was called upon to open the dis- 
cussion, which he did by offering Mr. Marconi most hearty 
and united congratulations on behalf of those preeent. The 
lucid and interesting paper then read was an addition to the 
debt that many of his hearers would feel they owed Mr. 
Marconi. Very little could be added by anyone at the 
present time to what had been said, but the speaker 
thought some questions might be asked to elucidate 
some interesting points in connection with the appa- 
ratus, The first was, had the use of oil been abandoned ? 
Dr. Fleming believed that originally the spark-gap of 
the transmitter was immersed in oil, but from experimenta 
he had made he found that the oil was practically no advan- 
tage. The reason might be that air passes suddenly from 
an imperfect to a very perfect conductor, and although the 
greater dielectric strength of oil would: enable higher elec- 
trical pressures to be used, the carbon deposited on the balls 
due to partial decomposition of the oil prevents extreme 
suddenness in breaking down. The second point had to do 
with the coherer ; formerly Mr. Marconi exhausted the coherer 
tube. Had he found that vacuum was no advantage? The 
gensitiveness of a coherer appears to depend upon the exact 
filings used, and an open tube which permits filings to be 
exchanged is a convenience. The last question was whether 
mercury was put with the filings? He had tried uranium 
mixed in a finely powdered state and found good results. 
A most лагаде point was the рве of а long vertical 
wire; а Dumber of experiments made in the courtyard of 
University College had shown that with conditions such 
that no signal. was obtained with a horizontal wire, when 
the wire was put vertically and the other pole earthed a 
loud response was obtained. 

Dr. Erskine Murray, who assisted Mr. Marconi in his experi- 
ments, then spoke. He gave an illustration of the possible 
advantage of earthing, by citing the collection of the charge in 
an ordinary frictional machine by рош The tension was 

ater on a point than on a smooth surface, and the surface 

ensity increased on the vertical wire, projecting up from 
earth, as one went up. This might be an argument in favour 
of earthing the opposite pole to that connected to the vertical 


wire. 

Mr. Evershed reminded the meeting he had done some 
work in similar fields, but had never made even a single 
experiment on Hertzian telegraphy. Не had bsen hoping 
to have the advantage of hearing Marconi in the meeting 
room of the Institution. The various points проп which 
questions might be asked appeared to him to have been 
answered very fully. The law relating to distance and height 
of conductors given was exceedingly simple. In his experi- 
ments he had shown that the induction depended upon the 
product of the areas of two circles. Dr. Fleming referred 
to the integration of electric force into potential, in the 
discussion on a previous paper on telegraphy without wires. 
The explanation of the law seemed to be that if you 
double the length of one of the wires you doubled the 


effect, and if you double the length of both, the effects 
would be q pled. Before sitting down Mr. Evershed 
desired to refer to one other matter, 1.e., the transmission of 
signals to lightships. He had made experiments on this 
interesting subject which in one case resulted in a complete 
failure. He wanted to be the first to congratulate Mr. 
Marconi upon having succeeded. А 

A speaker asked the author some questions as to bis means 
of establishing and maintaining an earth. Mr. Granville 
followed with congratulations and one or two questions. 
Was the height of the vertical wire measured from sea-level 
or from the height on which it stood? Did neighbouring 
conductive masses create any difficulty ? | 

Major Brett referred to the success that had been attained 
over unexpected distances. He believed that the earth con- 
nection was at any rate not necessary for speaking over a dis- 
tance of 12 miles. He thought it and the vertical wire 
assisted in conferring an oscillatory character on the dis- 
charge. 

A member of the Trinity House confirmed the success 
attained in speaking to lightshipe ; there was not any hitch 
at all. He was followed by Captain Kennedy, who mentioned 
the paper read by himself about a year ago at the United 
Service Institution dealing with the military applications of 
wireless telegraphy. There was occasionally difficulty in 
getting up a pole, but by a balloon or kite long lengths of 
wire could be got up. He had in one instance two miles of 
wire up, and got strong atmospheric effects such as 6-inch 
sparks, He closed his remarks by a few allusions in а 
humorous vein to Mr. Marconi’s nationality, and his {being 
guilty—or thought so by some people—of every ‘crime 
known to the Patent Office. Prof. Perry reiterated the 
question, Why should there be an earth connection? 

Owing to the crush and the late hour we were promised 
the continuation of the discussion last Thursday (yesterday) 
evening, and, furthermore, it was stated that arrangements 
would be made for the re-reading of Mr. Marconi's paper at a 
later date in the present season. 


THE TELEPHONE ERVICE. 


A 


Mn. Hansury laid before the House of Commons on Mon- 
day afternoon his proposals for the re-formation of the tele- 
phone service. The reform is to be attained by competition, 
and the competition is to come from two sources. In the 
largest and the smaller cities of the kingdom the Post Office 
itself will be the competitor. In cities of over 50,000 
inhabitants, except London, the municipalities are to be 
encouraged to develop services of their own. For the pur- 
poses of the Post Office competition, a preliminary sum of 
two millions will be allotted, and local authorities will be 
enabled to raise or apply money for telephonic purposes. The 
reception of the proposals by the House in Committee leaves 
little room for doubt about the passing of the Bill 
when it is introduced. Mr. Hanbury's speech was 
very ably delivered, and covered a good deal of ground. 
He primarily devoted his attention to demonstrating 
the right of the Post Office to compete, and took up, partly 
seriously, partly in a spirit of badinage, various points in the 
recent speech of Mr. Forbes to his shareholders. He 
expressed the desire of the Government to deal fairly with 
the National Telephone Company, but whilst making 
several telling points he can hardly be said to have given 
the impression of approaching the subject with absolute 
freedom from bias. His reference to the purchase of the 
trunk lines as having been a profitable bargain to the com- 
pany by reason of their having obtained the cost of the lines 
plus 10 per cent., leaves out of account the fact that the 
trunk line transaction was not merely a sale of material bat 
a surrender of a л, how valuable being, 
erhaps, only now properly recognised. 
i On the guenon of the understanding which was alleged to 
exist, Mr. Hanbury said :—“ I ask, would it not be mon- 
strous, in a public agreement of this kind, which was the only 
written agreement which the public could see, that there 
should ba at the back of it, on the part of ministers or of 
any Department, any undertaking to the effect that that 
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agreement did not mean the whole of what it said?” To 
this question, it seems to us, there can be but one answer. 
It cannot be that one agreement is for the public eye and 
another, to a contrary purport, to beacted on. But does the 
question cover all the contingencies ? May it not have been 
the policy of the Post Office at the time not to compete? And 
assuming that such policy may now advantageously be 
changed, is not the question one of morality rather than of 
the extent to which the company relied, or were encouraged 
to rely, on the permanence of that policy ? 

Since the champion of the company in the House did not 
question the right of the Post Office to compete directly or 
indirectly, it may be assumed that nothing further will be 
heard of the lez non scripta, and only the written agreement 
will be in evidence. The assumption of such a position will 
be very desirable. The right to compete being expressly 
reserved, nothing is to be gained by combating it, and the 
introduction of prejudice on both sides only tends to obscure 
the issue. The right to compete being established, its ex- 
pediency remains to be considered, as well as the merits of 
the plans ‚орос by Mr. Hanbury. From the point of 
view of the telephone user апа the telephone provider, 
it is unnecessary for us to repeat what we have во 
often maintained, that competition should be avoided. 
The telephone service should be а monopoly, and 
within the limits of a State should be a unit. We 
cannot then regard Mr. Hanbury’s proposals as sound in 
der more especially when we observe that the 

ual control which now exists is to be still further sub- 
divided. It is a little difficult to see whether the selection 
of the larger municipalities as a factor in the scheme is due 
to а recognition of their suitability for the work required or 
is an example of the policy of playing to the gallery," from 


which Mr. sie n speech was not entirely free. It is to 
be regretted that Mr. Hanbury had not the courage to treat 


the whole kingdom as he proposes to treat London. It is 
further to be regretted that he should have minimised 
in any degree the scope of the proposed London system. 
The selection of London for beginning active competi- 
tion by the Post Office shows a far-sighted policy, which 
might well be carried further. The idea that the Govern- 
ment should supply the poor man’s service, whilst the com- 
pany obtains the benefit of the rich man’s subscriptions, is 
not tenable. With the facilities at their command, and the 
abilities under their control, the Post Office are exceptionally 
well placed for the establishment of a London system, and 
Mr. Hanbury seems to us to have lacked some appreciation 
of the circumstances in minimising its effects. 

The proposals for the acquisition of the reapective plants 
of the municipalities and the company in 1911 are 
somewhat orude. There will be a pledge to purchase 
“all that is good ‘and usefnl" from the municipality, 
and а similar pledge to the company, 
they are “ reasonable and give facilities for the intercommu- 
nication of municipal and national exchanges. 

This is a reflection of one of the conditions of the Treasury 
minute, as to which we remarked that it would be impossible 
to devise a method for determining equitably the scale on 
which 10 subscribers to а new exchange should have the right 
to communicate with 1,000 subscribers on an already 
established exchange. On such points as these we must 
reserve oritioism until the details of the Bill are disclosed. 
One other criticism of Mr. Hanbury's remarks must suffice. 
His estimate of the cost of replacing the National Company's 
plant, and thus appraising its value, was obviously too low, 


&nd he might, without loss of dignity, have receded from it, 


instead of maintaining it. 
If two millions are required to 


begin competition by one 
of the com » i 


titors, it is reasonable to infer that two millions 


cannot suffice to replace the plant which represents the 
growth of a number of years. The company’s valuation may 


be equally at variance, but by a fair and equitable appraise- 
ment the Government should be able to acquire the whole 
business of the country, to avoid the wasteand inconvenience 
of competition, and eliminate the interposition of the third 
authority which is avowedly only a temporary expedient. 
The telephone system, as we have already said, should bea 
monopoly ; it is a branch of the Post. Office and should be 
under its direct control, not only in part but in its entirety. 
The telephone service for so long а time needed 
placing on a substantial footing that we cannot look forward 


provided 


with satisfaction to a further period of experimentation and 
divided control, only to b» combined and regularised 12 
years hence, when its natural growth will have made the task 
one involving a further number of years’ work and a further 
huge expenditure. 

Paraphrasing Mr. Hanbury’s observations on the moral 
law, it may be observed that the view of what is 
“ reasonable ” “is apt to vary with the individual require- 
menta of the interpreter;” bat, with a {decided policy on 
the part of the Government, and a freedom from prejadice 
in the negotiations, it ought not to be difficult to settle the tele- 
phone question at once with advantage to both sides, and with 
the inestimable benefit to the public of placing not a part, but 
the whole, under Government control in the hands of the 
Postal Department who alone are in possession of all the 
elemonts needed to undertake the work satisfactorily. 


A CARBIDE OF SILICON LAMP. 


SoME days sgo, on the invitation of the Premier Electric 
Lamp Syndicate, we visited some small works at Huyton, 
near Liverpool, where for some time past a lengthened series 
of experiments has been carried out with a carbide of 
silicon incandescent lamp. It is now claimed to be in a 
practical and commercial form, and in all probability a com- 
pany will be shortly floated— with adequate capital—to 
manufacture and sell the lamp. | 

'The process of manufacture, ав explained to us, possesses 
some unusual and interesting features. In the early stages 
of building up the filament of ап ordinary incandescent lamp, 
either cotton or similar material is converted into cellulose, 
but the method adopted in the Premier lamp differa mate- 
rially from this. First of all, German filter paper—a kind 
of tissue paper chemically cleaned of impurities—is treated 
with sulphuric and phosphoric acid until a gelatinous sub- 
stance is obtained. To this is added a special form of silicon 
powder (the chief factor of the lamp) and the whole mechani- 
cally mixed together. The next step is to place the mixture 
in a metal vessel, the bottom of which is composed of fine 
metal gauze. This vessel is screwed to a second one and 
these are fixed on a rotating frame. Upon this being 
revolved it is found that the action of centrifugal force is 
sufficient to drive the pasty material through the 
gauze into the eecond vessel, and it is claimed that 
this frees the paste from air bubbles. The vessel 
which now contains the whole of the mixture is then 
fixed in an aperture on the top of a glass box, and a 
form of plunger or piston is fixed into the vessel. A weight 
being placed on the plunger, presses it slowly down, and the 
material is squirted through a die at the bottom of the 
vessel. The die is made from а jeweller's ruby, which is 
found to act better than anything else. As the material is 
squirted in the form of a fine thread from the metal vessel 
into the glass case, it comes almost immediately into contact 
with aloohol, which has the effect of hardening it; the 
material then continues its progress through a glass tube, 
until it reaches a glass reoeiver, where it coils into regular 
layers. At the same time a constant circulation of water is 
kept up, and the material is very freely washed. After a 
complete washing, the glass receiver containing the coil of 
material, which is now quite hard, is removed, and the thread 
is slowly wound on to a wooden frame, where it remains for 
some time until thoroughly dry. It is next wound on to 
carbon forms, the shapes ot which vary according to the kind 
of filament desired, and the thread is ready for the car- 
bonising furnace. In the furnace the forms are surrounded 
by a mixture of carbon powder and rutile, and the tempera- 
ture is slowly raised until it reaches the point at which the 
silicon combines with the carbon. The filaments are flashed 
in a vapour of silicon and carbon. A liquid of this material 
is forced round the filament, and upon a current being sent 
throngh the filament it becomes red hot, and transforms 
some portion of the liquid into vapour. The remaining 
features of manufacture present nothing unusual. The bulbs 
are exhausted by mercury pumps, and the vacuam tested in 
the usual way. 

It is claimed for the lamp that the material of which the 
filament is composed, makes it exceedingly economical 
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throughout a fairly long life, the consumption of current per 
candle varying from 2:5 to 3 watts, There is also, it is said, 
very little blackening. We were shown some lamps which 
had been running for 400 hours, and it was certainly difficult 
with the naked eye to notice any difference as regards illumi- 
nation between them and new lamps. 

At an informal meeting of the syndicate held subsequently 
at the Lime Street Hotel, Mr. L. Higginbottom, the chairman 
of the Manchester Corporation Electric Lighting Committee, 
made some remarks on the financial as of the concern, 
which were no doubt vastly encouraging to the members of 
the syndicate. 


CORRESPONDENCE. 


Block Signalling, 

Owing to absence on sick leave, it was only when too 
Jate to deal with it in your last issue, that I noticed Mr. 
Pivg's letter in that of the 24th ult. 

On the receipt of Mr. Pigg's book with а request that I 
would review it, I wrote you that I should prefer you placirg 
it in other hands, It was a work which I did not covet ; 
you, however, urged me and I acceded to your request. 1 
have neither the time nor the desire to enter upon a con- 
tentious discussion whether my views or those of the author 
are correct, or if I have in any way exceeded the bounds of 
reasonable criticism. That I must leave to the judgment 
of your readers. I have stated that “although not 
new there is much interesting reading in the work,” and 
where I have differed from the author I have endeavoured 
to frame my observations in language as inoffensive as 

ible. Can I say the same of your correspondent ? 
Mr. Pigg has called my attention to three instances in 
which I appear to have misread or misunderstood the 
points referred to, and I need not say that I at once 
desire to rectify them. Read by the light of Mr. Pigg's 


remarks, I recognise that my deductions from p. 119, with 


respect to fog signalling, are erroneous, and I unhesitatingly 
withdraw them. Considering the subject in relation to the 
prevailing practice, I concluded that the expression Hence 
it would appear that the driver is the most suitable person 
to say when Ae requifès additional means to enable him to 
obey the signals shown,” indicated that the driver was the 
most suitable person to determine when fog signalling should 
be adopted. I equally readily recognise the author's correc- 
tions in reference to figs. 38 and 106. I am, above all, 
desirous that I should not Ъз guilty of anything approaching 
an injustice, or that is capable of any such interpretation, and 
on again referring to the figures I quite admit that in each 
instance my notes misled me, 

I was, of course, when penning my remarks in reference 
to the Bageworth incline and t mbergate block, quite 
aware it was but a two-wire system, but I preferred to put it 
in the manner adopted. Each wire had upon it, in circuit 
with the needle instrument, what was known as a “peel” 
bell—a clockwork bell which had to be wound up in the 
same manner as a clock. These bells were provided with a 


button switch for putting them in or out of circuit. The same 


description of bell was, in the early days of telegraphy, when 
messages were few and far between, employed to call attention 


at telegraph offices. The object of the bell in this instance 
was to the attention of the man entrusted with the sig- 


nalling. The handle of the needle instrument was moved to 
and fro. The current in attracting the armature of the bell 
coils, released the mechanism, and the bell continued to ring 
till it was switched off by the signalman, who then attended 
and responded to the signals rendered on the needle. 

I cannot agree with Mr. Pigg that Permissive block 
work still exists. There are points, of course, such as 
stations or other places where trains have to meet and 
exchange traffic, and for a certain portion of the approach 
to such points trains must necessarily come under a permis- 
sive mode of working. This is accomplished often under a 
special type of instrument or by bell signalling ; and on lines 
devoted entirely to goods and mineral traffic such trains are 
generally worked by bell signals, and may possibly be worked 
by other instruments, but, of course, this is not “ block” 
working in the general acceptation of the term. 

The author will, I am sure, accord me а grain of know- 


ledge on the subject of earth troubles and earth currents ; 
and I think, too, I may lay claim to have had as much to do 
with linemen as himself. "We may differ as to the terms 
made use of, but few will, I think, dispute that earth cur- 
rents are due, as I have stated, to changes in the earth's 
electrical potential, and the only reliable mode of getting rid 
of them is to divest the circuits of all earth connections, and 
it is for this reason that metallio circuits are now generally 
employed with the Tablet or Electrical Staff block. 

Reference to the ccnoluding portion of my remarks will 
scarcely, I think, commit me to the categorical manner in 
which the author has set them forth in his communication. 
It is quite true that I have pointed out that in practically all 
the useful adjuncta referred to by him the names of those 
by whom they were invented, or introduced, are not men- 
tioned. I am of opinion, and I doubt not, others also, that 
considerable credit attaches to the authors of these extremely 
useful appliances. It is now many years since the electric 
repeater and the light indicator were introduoed. То the 
late Mr. Warwick we owe the latter, to Mr. W. H. Preeoe the 
former. Each have, no doubt, since their introduction 
been very much improved and varied in form.  Turn- 
ing to the later figures produced in Mr. Pigg's 
book it is impossible to avoid noticing some in which the 
writer may fairly claim some consideration. The application 
of the telephone to the block bell (fig. 125), although merely 
an adaptation, has proved of immense value to the Midland at 
all events, and, I believe, to other companies. The repeater 
arrangement shown in fig. 107, which was, I believe, first 
adopted by me, has resulted in large savin ne wire only 
being needed between the signal post and the signal box, 
instead of two as hitherto. The improved expan- 
sion bar” (fig. 108), as also the arrangement 
shown in fig. 109, is a Midland introduction. I think 
I may also claim the invention (many since) of 
the * point" indicator, fip. 111. Such an indicator and con- 
tact maker is, I believe, shown in my old book. There is not, 
of course, very much to boast about in this, still it is pleasant 
to find when these things are placed on record that one's 
labours have not been forgotten, and although I have made 
these remarks personal to myself, purely because I am able to 
identify the арр, I doubt not the same feeling with 
regard to their labours will be found to animate others. Of 
course е ак шау поё 8 ош ire наа 
many of these inventions, althoug ably their orship 
might readily have been Анно ш I do not in any way 
attribute to him intentional discourtesy. Of that I am sure 
he would not be guilty, but it is a point which perhaps he 
might, and no doubt will, in future editions of his work, be 
desirious to bear in mind, 

I have to expres my regret that I should have so far 
encroached upon your space, It was not my intention to 
have allowed my remarks to extend to such a length, my 
chief desire being to correct the errors to which I have 


referred. 
| W. Langdon. 
Derby, March 6th, 1899. 


Queensland Telephone Service. 


In your issue of December 2nd, 1898, you briefly review 
the 1897—1898 report of the Postmaster-General for Queens- 
land. Incidentally you review the ке working and 
the application of the “phonopore.” In this portion of 
your review, the following statement, which may mislead 
your readers, nier 

* [nteresting is furnished in relation to the revenue 
derived from the wire between Charters Towers and Towns- 
vill. As has been pointed out, it is but one wire worked 
telegraphically, and the phonopore has been superimposed 
upon it. Queensland, so far as Charters Towers 
and Townsville are concerned, is at present content with one 
wire for ita telegraph work, and practically one wire for tele- 
phone work.” 

Now, between Charters Towers and Townsville there are 
in sections from 16 to 8 wires. One wire is not used for 
telephone purposes by having a phonopore superimposed 
upon it (it would be unworkable on an 88 mile section 
carrying so many wires), but two of the lines are used on the 
Van Ryeselberghe system. This was never regarded as a 
permanent arrangement, but as a means of filling a gap till 
the copper line, since approved, could be erected. 
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The use of phonopores is confined to outlying districte 
where a single wire is sufficient for the telegraph business, 
and where there can be no objection raised to the “toot ” of 
the ее telephone call. There, the vacant round hole 
of desired cheap communication was perfectly fitted by the 
round peg of the phonopore telephone. Of course, it would 
not be suitable for extended use in England. Though 
greater objection would be found to the phonopore telegraph 
with its continual “toot,” than to the occasional call on the 
phonopore telephone. 

John Hesketh, 
Government Electrical Engineer. 


Brisbane, January 23rd. 


Is Tendering Becoming a Farce? 


May I venture to place before you a matter which is of 
im noe to a large number of electrical firms who 
cheerfully undertake the trouble and expense of responding 
to the advertisements of local authorities in their desire to 
obtain tenders for certain works, 

In October last the Knowle Asylum, Fareham, advertised 
for tenders for the lighting, &c., of the asylum, they asked 
for deposits of £10 in bank notes for specification, &o.; it 
was necessary to make a survey of the building, and I, with 
many otherr, went to considerable expense in order to 
accurately make out my estimate; tenders were sent in and 
after some delay, and without any explanation, the committee 
accept а tender which was not the lowest. Mine was lower 
than the one accepted, and I certainly think some explana- 
tion is due from the committee. I have had considerable 
experience in the work, having installed planta for two 


asylums and also for the Metropolitan Asylums Board, so 


that on the score of experience I could not be rejected. 

I am quite prepared to admit that the lowest tender should 
not necessarily be accepted, but good reasons should be given 
if it is not 8o. Public bodies have not the slightest objection 
to allowing a number of firms to spend £20 or £30, but 
there should be some morality in it, if these local committees 
have already decided in their own minds that a certain firm 
shall receive the order, then tendering is a farce. 

In this case the committee should, without further delay, 
state olearly why they accept a tender which is a local one 
but not the lowest ; I will personally allow them to make any 
statement as regards myrelf and hold them irresponsible. 

It is time these kind of things should be protested against. 


T. Seott-Anderson. 


ABC Arc Lamp. 


Being away, I did not see your issue of the 10th ult. until 
this morning. In reference to article under the heading 
“A B C Aro Lamp,” 198, it may be of interest to 
some of your readers if I point out that in the year 1887 I 
made used for some time in one of my lampe а mantle 
similar to the one described in the above article. 

I may add that this lamp was hung and used for some 
time in one of my client’s showrooms. It behaved энда 
satisfactorily, but owing to the trouble and incurre 
by the frequent renewal of the mantle, I abandoned the idea, 
otherwise 1 should have duly it. 

I find that my present system in the Jackson-Mensing ” 
arc lamp, where I use carbons of oertain sizes, sufficiently 
compensates for the use of my former mantle. 


L. C. H. Mensing. 


[The mantle is only one of the features of the A B C 
lamp; its chief merit is in the use of а closed magnetic 
circuit. —Enps. ELEC. REv.] 


[CoRRESPONDENOE.— Pressure upon our space n m us 
to hold over until next week, a letter from +P, 
Kilduchevaky on the Kilduchevsky-Mega Telephone 
Transmitter"; also one from Mr. C. J. Little on “The 
Absolute Block System of Signalling on Railways."] 


LEGAL. 


Tun CaASTNRR-ÉBLLNEBR ALKALI Company, Ln, v. THE 
Commzncun DEVELOPMENT CORPORATION, LIMITED. 
(Continued from page 330.) 

Tap Day. 


Os Thursday Mr. Тивветгт, Q. O., continued the reading of the 
evidence, at the conclusion of which he asked their Lordships to 
take particular notice of the fact that Lord Kelvin had statad that 


showed—aim at stirring up the whole of the mercury could infringe 
a patent which it was admitted had for ite object the keeping of the 
mercury as quiet as possible. He submitted that it could not be said, 
on the evidence cf the plaintiffs’ witnesses even that the defendants 
had infringed the plaintiffs’ patent for that reason. The defendants, 
however, said that even if they did infringe the plaintiffs’ patent, 
that patent was bad for disconformity, because if the defendants had 
infringed this patent, they infringed figs. 7 and 8. If the defendants 
infringed those figures, those figures described the same thing as 
Bhodin's did, vis., the agitation of the mercury, and the transference 
of the mercury in that way from one cell to another, which was opposed 
to what Kellner did in bis provisional specification. The defendants 
said that if they had infringed that patent for the very reasons that 
yf had infringed it, there was disconformity. The defendants also 

that there was no subject matter. The learned counsel asked 
their Lordships on this part of the case to look at Oastner, and to 
consider the state of knowledge at the time Castner came into the 
world, He submitted that if there was any inventicn at all in 
Kellner it was the keeping the mercury still It was what Lord 
Kelvin described as the to and fro intermittent movement in the 
provisional specification. His submission further was that there was 
no dai matter in the invention, and that the defendants had not 

t. 


Mr. AsTBURY, who followed on the rame side, said that Kellner’s 
таз simply a paper nt. It had never been worked, and nobody 
knew whether it would work. The plaintiffs, who owned it, did not 
even run the risk of experimenting with it either in or out of court, 
and there was no evidence of atility in any way. The plaintiffs 
owned Kellner as well as two Castner patents. After the Kellner 
patent had come out, and the раар came to own it, they put up 
one of their works, but they did not choose to р the Kellner pro- 
cess, and he asked their Lordships to draw certain conclusions from 
that when they came to consider the evidence in the case. The 
defendants’ case was that the Kellner patent was useless unless they 
did that which Oastner did. He asked their Lordships to take into con- 
sideration the fact that there had been no attempt to show that the 
Kellner patent could be worked at all. Lord Kelvin had no informa- 
tion on the subject of the working of the patent, and, therefore, the 
evidence that the Lordships were asked to consider was that of two 

tleman who e, of course, with 
who knew whether the 


show how this fectly well-known process of electrolysis 

carried on in one machine instead of two. 
Dealing with the Rhodin patent, Lord Justice Williams said " the 
m of Rhodin's are to prevent your mercury from 


ging 

one cell to another. Therefore, the reason Rhodin had, 

and must have, ribs, was for the of arresting the flow of 
mercury іп a circular direction; bat it did not follow that because it 
one direction it was a stationary cathode. Mr. 
Court below, invited Mr. Justice Bigham to say 
hode in Kellner meant a mercury cathode which 
stationary in relation to the vessel which held it. Now, with 
o Mr. Justice Bigham, he asserted that it was w аз 

its 
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cathode in Castner. The result would be precisely the same. The 
whole object of the paddle in Oastner was to stir up the 
mercury and to make it travel round from cell to cell. 
If they moved the bottom of his vessel as well as the 


interchange between the mercury and the bells. And it was hark oe 
fige. 7 and 8 he might either move his bells or move his mercury. Of 
course it was very convenient for his learned friend to keep to one 
instance, but why not take the other, for it was equally within 
Kellner's patent? Suppose he moved his bells, then he must not 
move his mercury round. But it did not matter whetber be moved 
bis mercury or whether the bells, be car se whichever he did he got 
the same agitation and the same transference cf mercury from one 
cell to another as did Castner, and when once they grasped that 
point it seemed to him there was an end of the case. If figs. 7 and 8 
either moved round bells relatively to the mercury or moved round 
the mercury relatively to the bells, what difference there was between 
it and Castner he was really unable to see. 
The hesring was adjourned. 


The hearing of this case was resumed last Saturday in the Court of 
Appeal, composed of the Master of the Rolls and Lords Justices Rigby 
and Vaughan Williams, on the appeal of the defendants from the 
judgment of Mr. Justice Bigham, sitting as an additional judge of the 
Chancery Division on August Эта last. It will be remembered that 
the action was brought by the plaintiffs, who are the 
owners of letters patent, No. 20,259, of the year 1894, gran to Mr. 
Carl Kellner for an invention of improvements in the electrolytic 
apparatus for decomposing e salte, and for an injunotion 
restraining the defendants from manufacturing or selling caustic soda 
ot other alkali in infringment of their letters patent. Mr. Justice 
Bigham gave judgment for the plaintiffs on all issues, hence the present 
appeal of the defendants. 

Mr. J. Terrell, ©) O., Mr. Astbury, C. O., Mr. McOonkey, Mr. J. Н. 
Gray appeared as counsel for the appellants (defendants) and Mr. 
Fletcher Moulton, Q O., Mr. Bousfield, QO., Mr. J. Graham, Mr. 
Асо ue and Lord Robert Cecil for the respondents (the 

ШОП +). 
" Mr. ASTBURY, resuming his argument on behalf of the appellante, 
said the poiat Mr. Justice Bigham held against them was that the 
mercury wae stationary in relation to the cell which held it. He 
(counsel) did not озге what rate it went at if it went at all. Lord 
Justice Williams asked what would happen if the ribs were taken 
away. If the ribs were taken away from the bottom it was quite 
obvious there would be more flow іа tbe mercury, because the ribs, 
if they had any action, it was clearly in спе way—an action which 
retarded the circulation «f the mercury. It was put in there for the 
very purpose. Kellner had no ribs. In Kellner'e, where he moves 
the bell as distinct from mcviog tve bottom of the oll, he bad no 
ribs, the mercury lying on а smooth surface. The mi.ldle partition of 
the bells would act ав а thing pushing the mercury re und and round. 
It bad nothing to prevent it txcept the fricticn of the bottom. He 
submitted it was obvious in that portion of Kellner's machine the 
mercury would go round more quickly than in the appellants’, bat if 
it did go rourd in that way the machine was not working, because 


except so far as they got diffasion of sodium and the mercury 


not travelling quite so quickly, except so far as they could rely 
on that in the form of Kellner, the mercury would practically go 
round with the belle ard then the machine would be equivalent to 
being at rest, because they would not have the change between the 
mercury and the belle which they were bound to have in order to 
have the alternate chargiog and discharging. The difficulty that had 
to b: overcome was very clearly explained ia Atkins & Applegarth. 
What he said was was this, '' Where you have got your salt solution 
over your mercu’y, you get your deposit on the mercury, but before 
yon can get that deposit of sodium out of your salt solution the 
oxygen in the salt solution will pick it up again, and you will get a 
mixture of caustic acd water as well as of sait and water, and then 
the two electromotive forces will be counter to each other and one 
will block and stop the other. Osstner overcame this difficulty, 
and there was no problem before Kellner, Kellner's was simply а 
detail of apparatus. Castner discovered, and ne was the first man to 
discover it, that in order to get over this difficulty of the counter 
electromotive force they must completely stir up the whole thing. 

The MasTEB oF THE Rorrs: Now, Mr. Moulton, do you mind taking 
the question of infringement first, because if we are against you on that 
it is no use going into subject matter and dirconformity, but if we 
are with you on that we can take the other afterwards. 

Mr. Mourros: May I tell your Lordehips frankly why I do not 
scc de at ouer? It is that I cannot help thinking that the argument 
be fore your Lordships has coz: fused the three points of subject matter, 
discunformity, aud infringement. 

The Млвтен or тню Бов: We are capable of keeping them 
clear in our own heads. 

Mr. Мосітом said this was a very peculiar action in one respect. 
It practically was au action which right through depended on docu- 
ments. Of course one was accustomed sometimes to prior user, but 
there was no prior user alleged, so that the anticipations 
were documents. Disconformity depended on two documents; 
but, curiouely enough, here the infringement depended on 


documents, too, and he thought his learned friends had a little for- 
gotten the way in which this actioncame up. There was a proposal 
to sell this patent to the public for a large sum. The plaintiffs warned 
them that this patent was, in their opinion, for an apparatus which 
was an infrin t of the plaintiffs patent. They brought an 
action to stop the plaintiffs giving such intimations unless they 
brought an action. Plaintiffs pointed out that they could not bring 
an action, because, on their own statement, they never ured the 
machine. Defendants then said they would give an admission that 
they had used that which was found in Rhodin’s specification, and 
that was the admission on which the action was brought. His learned 
friends had made a very ingenious argument on questions of par- 
ticular rates, results of turning round at a foot a second, and every- 
thing of that kind; but the issue here was whether the apparatus 
was an infringement of the plaintiffs’ patent. He was going to admit 
that if there was no distinction between a rotary movement aud the 
to and fro movement, then that there was no practical distinction 
between the plaintiffs’ apparatus and the defendants. Now whether 
there was a difference between rotary and to and fro, related to dis- 
conformity, but did not relate to infringement, because in the 
сш of the complete specification, plaintiffs clearly claimed rotary 

motion. : 

Lord Justice Riasy: We have the models, which we have seen 
with our eyes. In yours there is а circular or cylindrical space, 
divided by a partition into two cells. They are equal, you know, and 
п one of those cells the salt solution is operated, and їп the other 

not. 

Mr. MourTox: Your Lordship is confusing our invention and our 
drawings. The differenoe is enormous, Yuu put one drawing as an 
illustration. 

Lord Justice RiGBv: Very well. Suppose that that which is an 
illustration is wrong ? Your patent is bad, is it not? 

Mr. Мосттои: No, not at all. 

The MAsTEB or тни RoLrs: Do you say the annulus is no essential 
part of the defendants’ case ? 

Mr. MovrTON: Certainly not. It is not even mentioned in their 
specification. It is only shown inthe drawings. 

Mr. TERRELL: It is point blank claimed. 

Mr. Mourros: No, what had been done before. People had got 
the idea of electrolysis into what I may call an absorbing cathode, a 
cathode which, instead of leaving the deposited metal on it, as in 
silver plate, sucked it in mercury. When they have onoe got it into 
that state, if they had paused there and stopped the current, this is 
а very unstable a tion in the presence of the liquids out of which 
it was driven, and it would have undone the work. More than that, 
if you go on loading, you are changing your cathode from a thing 
that is pure mercury with an avidity for the metal into what I might 
call gorged or Icaded mercury, which has a less appetite. Conse- 
quently, in the same way as we find in everything—a partially- 
satiefied man has not the appetite that he had when he began to eat. 

Lord Justice Вову: Is not that gorged mercury more useful for 
this process then a moderately charged mercury ? 

Mr. Movutton: It ів more useful in this way that gorged mercury 
yields up ite charge when you have taken it away to a place where 
you want it to yield up ite charge much more easily. In loading 
cell you get on best when you have got hungry unloaded mercu y. 
As you pile it up it gets less avidity for the metal, and that you feel 
by firding you bave to use more electrical force to drive it in. Oa 
the other ba: d, if you take the firet moment when it t: kes во eag-rly 
and draw the mercury off, that which it tock eagerly it yields up 
relocta: tly. 

Lord Justice Wittiams: Ia it quite true to say the more electrical 
force to drive it in? Toe electrical force decomposes the salt and 
water, so that you get the sodium in a separate form so that the 
mercury can absorb it ? 

Mr. MourTON: Yes. 

Lord Justice WiLLIAMS: Then if that is во, it is not true to say 
that the electrical current quickens the absorption. What the elec- 
миа iuret does is to increase the amount of material which can be 
арво 

Мг. Мосттох: When an electric current passes through it 
decomposes + x»ctly in proportion to its size. Therefore it is right to 
say that if ‘ne electric current is the same, the amount of sodium 
presert:n for this chemical absorption is the same, but the electrical 
force т quired to drive that current gete bigger and bigger as the 
amalgam gete loaded, and that is what is meant in the passages which 
talk about setting up a counter electromotive force, because mercury 
which is loaded would, if it was left without & current of electricity, 
start out backwarde, so that it is ready to rush forward, and when 
you are passing your electrical current through you bave got to keep 
this back before you can get any current through. You are, as it 
were, pushing up hill. Therefore, the amount of electrical force 
required to drive the tame current gete bigger and bigger as the 
loading gets greater, because you have got this back spring, which 
ne ыт to neutralise before you can get any of your current 
through. 

Counsel, continuing, said that Oastner, no doubt, marked an impor- 
tant ега, Before Castner what they had done was, they had charged 
their mercury, they had run it off into а separate vessel entirely, aud 
they bad treated it there so as to diegorge it, and then they had put 
it bsck again. Оавёпег certainly made а very considerable advance 
in that. Castner took a cell and he divided it in two by a partition 
that did not go quite to the bottom. 

Lord Justice Riasy: But still into the mercury. 

Mr. Mouton: Ppysically he cut it in two by a layer of mercury ; 
chemically he did no: cut it in two, but the slowness of action would 
be too great, and either rocked the thing or put in a paddle which 
stirred the thing round in order to drive loaded mercury into the other 
cell. He generally did that by means ofa pump. Now, Kellner did 
something which, so far as the evidence went, was absolutely novel. 
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He cut his cell in two and got his results by moving one part of the 
cell relative to the other. 

Lord Justice WiLLIAMS: It seems to me that there is one point 
that you and Mr. Terrell are absolutely agreed on, that if one wishes 
to find out what was the novelty in either one of these patents one 
must not look at anything said in the letters patent about it. You 
вау the great thing, if you look at the Kellner patent, is something 
whioh is not mentioned from beginning to end of it. Tuen I hear 
Mr. Terrell say the great point about the Rhodin patent is so-and-so. 
I lock at the Rhodin patent and find nothing about it. 

Mr. Movrron: You have heard the Kellner patent only when 
treated with unloving hands. Let me say what I my he did. He 
was the first person to take an electrolytic cell. Of course, an elec- 
trolytic cell is anything which contains necessarily a fluid, necessarily 
an anode and necessarily a cathode; he took an electrolytic cell con- 
taining ite fluid and moved it about in a bsth of other flaid, carrying 
its own fluid still, thus cutting in two an electrolytic cell and moving 
the sides and the contents by themselves for the purpose of getting 
electrolytic decomposition of these salts. 

The MasSTBR OF THE Rorrs: He slid the cells over the mercury, 
instead of sliding the mercury under the cells. 

Me. Мооттон: Yes, but whoever slid a cell before containing a 
flaid in the middle of a bath of another fluid, keeping the two fluids 
огы ок mixing, becaus» that is the one thing that is essential. 
He kept his electrolytic cell, perpetually changing its walls in tbe 
senes of perpetually moving it and changing the bottom on which it 
rested; he moved that about among the other flaid in which he in- 
tended ultimately to deposit its contents, and yet he did it without 
any confasion, without any mixture of tbe two fluids, and without 
any destruction of the separate and independent action of an elec- 
trolytic cell. Now, with regard to subject matter, about which there 
has been a long argument, Kellner’s invention was a thing which 
unquestionably possessed subject matter; 16 was a way of doing some- 
thing which was by no means obvious, and which gave to the pablic 
the choice of getting this alteration, by which I may call mechanical 
movement of rigid structures instead of flaid movement, that is, by 
operatiog on the flaid. They cannot effectually dispute utility for 
this reason. Iam not talking about Kellner's way of applyiog it, 
but if I am right in saying that Kellner was the first to do that at 
all, then that idea, that proposal, and that invention is clearly one 
which you cannot say is not good subject matter on the ground of 
utility, because we have an instance of it in thie to which the 
defendants attach so much value. 

Lord Justice Рлавт: You may be perfectly right in all that you 
вау во far, but if you choose to put into а patent something entirely 
different you may invalidate the patent. 

Lord Justice WirrrAMS: The difficulty that your argument seems 
to overlook is thie: Your patent has never been commercially tried. 

Mr. Mourton: No. 

Lord Justice Witttams: I am not sure I do not know whether it 
would bs a success it it were tried, or whether it would not; but you 
have already told us that it is very much a question of degrees and 
proportions, and one thing and another. They say, rightly or wrongly, 
that their Rhodin process includes a variety of functions which are 
not included in your patent іп any way, and no reference made to 
them. Let us assume for a moment there is no proof that your 
machine would work commercially, and supposing we are satisfied 
upon the evidence that their machine plus these differences will 
work efficiently commercially, would you be entitled to jadgment 
under tbe circumstances ? 

Mr. Mouton: Competitive utility ie not the test of utility. We 
gave by our invention a usefal choice to the world by which they 
could attain this alternation of circamstances by new mechanism, 
which under some circumstances would be valuable and perhaps 
under others would not. Now, if we have done that and their patent 
— which I do not admit—shows how great an advantage can be taken 
of that, then there is а tributory patent; they are using our invention 
although they bave added to it. They have ploughed with our heifer. 
I do not mean to say the skill of the ploughman is nothing, but still 
whose heifer was it ? 

The hearing was adjourned until Monday. 


Mompay’s PROCHNDINGS. 


` Mr. Frrronnn Movrron, continuing his argument on behalf of the 
respondents, said that the bell-shaped salt charged cells passing over 
the mercury and penetrating into it caused the mercury to become 
with the sodium and the water in tho spaces between the 
bells made the mercury discharge it, and that being the principle of 
Kellner's invention, he was perfectly within his right in utilising 
the nine months allowed between the provisional and complete 
Specification to perfect his invention. It was obvious that it 
was a fair development of the principle to say in his 
complete specification that it was easier mechanically to make 
the mercury go round and round instead to and fro, and he also 
showed that two of the machines might be moved round one axis. 
The inventor realised that the same thing might be done by causing 
the electrolytic cells of the apper vessel to rotate over the mercury as 
by turning backwards the vessel containing the mercury, and he sub- 
mitted that there was no more difference between the defendants’ 
apparatus than there would be in two mechanical organs, in one of 
which & perforated music sheet moved round over the top of the 
pipes, while in the other the pipes were turned round under a fixed 
sheet of music. 
The bearing was again adjourned. 


Toxspays PROCEEDINGS. 


Mr. Moortos, proceediag with his argument on behalt of the 
respondents, eid that Oastaer had got а single rigid structure and 


they had to see what Keliner did. Kellner taught the world a way 
of doing something which no one had thought of before. As to the 
issue of disconformity, that which was described in Kellner's complete 
specification, was, so far as the electrolytic action was. concerned, 
nothing more than the working out of the original idea described in 
his provisional specification—that was to say, taking his electrolytic 
cell and moving it about or keeping the cell still and moving about 
the vessel containing the mercury. That was not a departure in any 
way from the original idea, but merely а development which the 
inventor was entitled to make. The true invention disclosed in the 
provisional specification was a cell in two parte anda bottom movable 
with regard to the top, so as to bring the mercury alternately under 
the action of the salt agd water and of the water. As to the point of 
novelty, taking the extremest form of Kellner's apparatus, the form 
nearest to Castner, viz, that in which the com ents were still, 
and the vessel containing them rotating, it would be seen that Oastner 
got a rigid cell, and no bells in the containing vessel, and the only 
thing he did was to move the mercury round on the stationary bottom. 
It the bottom were cut off and put into a larger vessel, and the inner 
vessel had divided compartments, the bottom being movable with 
regard to the top, that would make Castner's apparatus like Kellner's. 
He submitted that Kellner bad not claimed anything that was not 
new, bat if he had overlapped anything that had gone before he must 
submit to a limitation of his claims in that respect. Kellner's appa- 
ratus would do its work if the mercury was frozen, and he did not 
think he need trouble himself about anything that moved the fluid 
mercury relatively toits containing vessel in the only way that a fluid 
could work. Whatever amount of rotary flow there might be in 
Kellner or Rhodin, both considered that rotary flow not only as not 
essential, but not advan us, and both of them tried to check it 
as much as they could. Tae question of something quite different 
from ro on, such as agitation and the inward and outward 
current, raised other issues. 

Lord Justice Rrasr: That is for the purpose of churning it. 

The MasTER oF THE RoLLs said he understood it was agreed that 
the defendants’ apparatus, which had not yet been at work, was to be 
constructed according to their sp.cification. The language of the 
specifisation might be open to criticism, which might turn out to 
have no application to the actual working. 

Mr. Mobrron said that on the question of infringement, what was 
intended by Rhodin and how was it intended to work ? 

Lord Justice Ria r did not think that mattered much. 

Mr. MournroW said in Rhodin's there was a vessel gliding over 
meroury which both Rhodin and Kellner took to keep etill. It 
was in fact Kellner and he might have sold Rhodin for Kellner. All 
the forms of action in Rhodin were essential to Kellner. It in 
the course of four years Rhodin had learnt that he ought to 
move more quickly, surely that did not effect the fact that he was 
taking the plaintiffs’ mechanism and obtaining the same results that 
tbe plaintiffs must get, and the learned Judge in the Court below 
came to the conclusion that Rhodin was but а description of what 
Kellner was. If tbe plaintiffs had got a valid patent, it appeared to 
him there could be no doabt bat that Rhodin had used their inven- 
tion and their apparatas—for it was а claim for apparatus—and was 
pro g to utilise it in the same way. That ths defendants had 

a larger containing vessel, and thus got a larger wall space, 
was immaterial, the amount of decomposition being proportionate, 
not to the water space, bat to the electric current, and if there 
was vertical churning, that would take place whatever the sizs of 
the vessel. 

Mr. Восзғтвгр, Q O., followed on the same side, and tbe hearing 
was again adjourned. 

The hearing was concladed on Wednesday, and judgment reserved. 


Cooper v. Тнв ELxcTrBIO INSTALLATION COMPANY. 


Он Friday, March 3rd, Mr. Justice Kennedy and а jury, sitting to 
take commercial cases in the Queen's Bench Division of the High 
Oourt of Justice heard the undefended action, Cooper v. The 
3 Installation Company. Mr. Sinclair Cox appeared for the 
: Оосивюс, said that in this case the plaintiff was Mr. H. H. Cooper, 
an electrical engineer, and the defendants the Electrical Installation 
Company, who were conspicuous by their absence. Plaintiff had 
invented several electrical appliances. With respect to four of these 
the jury would be asked to give an opon In the year 1894 Mr. 
Oooper entered into the employ of the defendants, a company of 
electrical engineers concerned with the manufacture and application 
of electrical appliances. Au agreement was entered into with regard 
to which plaintiff now claimed damages for breach of contract. 
There were four electrical appliances of which the plaintiff was the 
inventor. They were only partly protected under the Patent Act. 
When plaintiff entered the service of the defendants they took over 
these patents. 

Mr. Justice K Ip: Is there any qaestion for the jury? 

Mr. Cox: There is the question of damages. They are mainly 
onrar the heads covered by paragraph 2 of the statement uf 
claim. 

Кы J rapi KENNEDY: Would not your best course be to refer 

е case 

Mr. Сох replied that there were four main heads of damage. There 
would have to be an account of reference supposing ıt was considered 
worth while to pursue one of the accounts against the company. The 
defendant company adopted the device of reconstruction waica tuey 
thought protected them for what plaintiff sought to recover. So far 
as the second point was concerned the defendaats had agreed to pay 
some duties and fees for keping up the patents. That th y had not 
done. Two of the pate.ts TM to lapee, and with re-peot to 
the remaining two they gave plaintiff notice that they did not intend 
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to keep. the agreement. Bat they did not give the proper notice 
provided by the agreement. Plaintiff kept one patent alive, but did 
not pay in respect to the other. That one was the arc lamp which 
required a good deal of capital to keep it up. Instead of giving 
six months’ notice they only gave three days, and never handed the 
patent over. On July 28th, 1897, they wrote to plaintiff pointing out 
rue pne patent required renewal, but they did not propose to pay 
the fees. 

Mr. Justice KENNEDY : All you claim is certain alleged damages, I 
don't see what your vari }- is. 

Mr. Cox: Defendants did not do their best to promote the inven- 
tions as they promised to do. Defendants were not to invent 
anything which might tend to supersede the plaintiffs. It was 
necessary for the utmost good faith on the part of the defendants. 
Pleintiff left the employ of the defendants in November, 1894. 
Between that time and the agreement of July, 1894, and the final 
repudiation in July, 1897. This was what occurred: of the three 
patents, two were allowed to lapse. The arc lamp and the wall plug 
were in existence in July, 1897. Plaintiff was entitled to damages 
against the defendants because they did not promote the manufac- 
tura and application of these inventions according to the agreement. 
They went further, and actually promoted and supplied other inven- 
tions competing with these. It would be for the jury to assess the 
measure of damage. The Electrical Installation Company adopted 
the familiar device of going into liquidation and reconstruction. 
They reappeared as the O'Brien Company; at the same time the 
patents were also transferred. 

PrarsTIFF was called and said he was an electrical engineer, and 
the inventor of the four patents mentioned in the agreement of July, 
1891. That agreement he now produced. 

The officer of the Court here pointed out that the agreement was 
not the original but а counterpart. The document lacked authority 
ав it had not the proper stamp. 

The hearing was therefore adjourned for the rectification of the 
document, 


BUSINESS NOTICES, &c. 


“Beacon” Resistance Material.— Messrs. W. N. 
Brunton & Son, of Musselburgh, send us a circular showing results 
of tests upon their Beacon” high resistance material. We under- 
stand that wires covered with this material have been in use in 
America heating electric tramcars for over three years, and they are 
to-day as tough as ever, thus showing that the Beacon material does 
not become cold brittle. The recent tests, some of which were made 
by the Electrical Standardising, Testing, and Truining Institution at 
Faraday House, show the temperature coefficient as 0:0007, the 
specific gravity 8'1, specific resistance 85 13 at 20° О. The resistance 
of “ Beacon" wire is claimed to be approximately 51 times that of 
copper. The makers say that it can be heated to 650° O. without fear 
of injury, that it does not lose its springiness when wound in a 
spiral, is easily hard soldered, and does not deteriorate in open or 
damp situations. Messrs. Brunton are also manufacturers of specially 
tempered armature-binding wire, and specially tempered music wire 
for mechanical purposes, as well as makers and drawers of iron and 
steel special sections. 


Chatham Electrical School,—At the Electrical School 
connected with the Ohatham School of Military Engineering, 
situated at St. Mary's Barracks, Quartermaster-Sergt. Carter, Royal 
Engineers, has been appointed as Sergt.-Major, instructor in elec- 
tricity, he succeeding Sergt.-Major Urquhart. 


Correspondence Tuition.—The International Oorre- | 


spondence Schools of Scranton, Pa., America, owe their rise to the 
desire of coal miners for assistance in preparing for the examination 
for better positions as foremen, &c., according to the enactments of the 
mining laws. Obviously a system of tuition by correspondence had 
the great aid of practical experience on the part of the learners. Miners 
taking the lessons would have before them every point dealt with in 
their lessons. The Colliery Engineer, the leading mining journal in 
America, gave t assistance to miners by a system of corre- 
spondenca in its for the special use of those preparing for 
examination under the provisions of the Act. Finally, this depart- 
ment of the paper grew too big, and a regular system of instruction 
by means of a series of instruction papers was inaugurated. In the 
first year over 1,200 students took the coal mining course, and now 
the schools comprise а course in mining, chemistry, steam, electricity, 
civil engineering, mechanics, architecture, plumbing, &c., as well as 
in English and mercantile subjects. Instruction is by a series of 
instruction papers, each complete in itself, and properly consecutive 
upon the previous papers. These papers are worked out from text- 
books and periodical literature, supplemented by the experiences of 
the compilers. Of these papers 216 have now been prepared at a 
cost of £50,000, and they are issued in limited editions and 
continually revised and modified to meet difficulties. All difficulties 
which are encountered by students are noted and corrected 
by suitable explanation or revision. A question paper accompanies 
each instruction paper. This is answered and mailed to 
Scranton, examined, and corrected in red, with suggestions 
by the examiner. No student is considered to have mastered a paper 
until he has secured a value of 90 cent. A student receives two 
papers. On sending in No. 1 complete he receives No. 3 and во on 
in order, having alwaysone paper by him. Blank forms are provided 
to be filled out when a student meets with difficulties. Immediate 
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replies are sent to these. Every care is taken to keep touch with 
students and the weaker ones are cared for by one special instructor 
whereby their peculiar idiosyncrasies are better appreciated, and so 
they are encouraged. The full mining course costs £12,and this 
includes а set of bound volumes of the papers апа all postage one 
way. There are at present emploged on the work 50 engineers, and 
the success has been very great, and is universally admitted to 
bs» во, though the whole undertaking is a commercial one. The 
Buccess is attributed to the care taken in the preparation of the 
papers and the clear manner in which the subjects are presented, and 
to the fact that the students are mostly men hard at work and 
determined to get value from their fees. This induces them to stick 
totheir study. At the same time they have practical experience and 
actual facts ки them to serve as object lessons. The schools in 
fact teach workers, they do not attempt to make a general of every 
common soldier. 


Directory.—“ The Export Merchant Shipper's Directory” 
for 1899 is now before us. This is the 34th year of publication, and 
the continual growth of the various sections has now made it 
necessary to reset the book from cover to cover in a smaller буре to 
prevent it becoming too bulky. А directory of this kind must be of 
considerable service to merchants and exporters generally. The 
publishing office is 1604, Fleet Street, Е.С. 


Recording Instruments.—We illustrate below one of 
Messrs. Elliott Bros. station pattern recording instruments, which is 
enclosed in a cast-iron case suitable for affixing to a wall. All 
the firm's recording instruments use their standard system of 

aper strips. The instruments are constructed to record on long 
een of paper, which are unwound off a spool by the clock, and 
paid into a в in the lower part of the case. The Ay pm is specially 
prepared in lengths of 65 feet, and holes are punched down one edge 
ata uniform distance of half an inch apart; these engage on pins in 
a wheel driven by the clock, so that the movement of the paper is 
very definite and accurate. Unless specially required, the rate at 
which the paper travels ів 1 inch per hour, but a gearing can be 
supplied so as to use the same clock and paper to enable the latter to 


LLLIOTT BROTHERS 
LONDON 
RECORDER NO 


PORTABLE PaiTE8N OF RECORDER. 


travel at 3 inches per hour. For other cases (arc lamp testing, &c.) 
instruments are arranged fora rate of 6 inches per hour; but for 
special iae they can be supplied with the clock movement 
modified, i.e., the escapement is replaced by a small revolving fly, во 
that the speed of travel of the paper can be increased up to 6 inches 
per minute. Instruments ha this rate are useful for testing 
governors of combined plants and motors under varying loads. They 
have been supplied for tests in tramway stations and electric tram- 
cars. A length of about 5 inches of record is visible through the 
front window of the case. The record paper is not wound пропа 
spool after passing under the pen, so that a length of it may be 
examined, or lengths may be torn off at any time. In the case of 
the quicker rates of paper speed, a slot is cut through the lo wer part 
of the case, 80 that the record strip is paid out quite freely, and may 
be caught up in any convenient way in & box or basket under the 
instrument case. The clock has a strong, well-made movement, 
capable of being accurately regulated. The recording pin consists of 
а Very light removable nib, hanging in а forked piece on the end of 
the moving arm. 
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Announcements.—Mr. Alexander Hawkins (ironmonger), 
of London Road, S.E., is branching out into electric lighting and 
other electrical work. 


Mr. Henrich A. Brandt has opened offices and factory at 33,. 


Minories, E.C., where large stocks of every description and quality 
of mica and micanite will be held. 


Auction Sale. — Messrs. Wheatley Kirk, Price, and 
Goulty are instructed by the General Electric Company to sell by 
public auction on March 22nd a collection of electrical fittings and 
appliances, slightly soiled by the recent fire at the company's works. 
чо ринен re catalogues, &c., seo our “ Official Notices" this 
wee 


Changes of Address.—The San Paulo Gas Company» 
Limited, will on March 13th remove its offic:s to Nos. 1 to 4 Broad 
Btreet House. : 

The Lancaster Electrical Fitting Company have just removed from 
Thurnham Street to more central premises in Lancaster. 

The editorial offices of Science Abstracts have been removed from 
66, Victoria Street, to 82, Victoria Street (Grosvenor Mansions) , S.W. 

Mesere. Joseph Breeden & Co, Ltd., of Birmingham, electrical 
fittings manufacturers, whose London agent is Mr. W. G. Lucas, 
announce the removal of their London showrooms from 90, Hatton 
Garden, E.C., to larger premises at No. 83 in the same thoroughfare. 


Dissolutions of Partnerships.—Messrs. James Clements 
and H. B. Dix (Clements & Dix, steel, iron and metal merchants, 
Newport, Mon.), have dissolved partnership by mutual consent. Mr. 
Dix retires from the business, which will be continued by Mr. 
Clements who will attend to debts. 

Messrs. A. Costar & О. Martin (Costar & Martin, electrical engineers, 
97, Broadway, Deptford, and 10, Church Street, Oroydon), have 
dissolved partnership. Debts will ba received and paid by Mr. 
Martin, who will continue the Deptford business, Mr. Costar will 
continue the Oroydon business. 

Messrs. W. В. Snetsler and A. Pearse (Snetzler & Oo., mechanical 
and electrical engineers, Little James Street, Gray’s Inn Road), have 
dissolved partnership. 

Inverness.—Mesars. P. C. Middleton & Co., Limited» 
have secured the contract for the lighting of the Inverness Music 
Hall mentioned last week, and will supply current from their own 
lighting plant. | 

Liquidation Notice. — Creditors of the Northern 


Counties Electric and Motor Comrany are to send particulars of their 
debts or claims, &c., to Mr. J. Robinson, Nook Lightcliffe, York, 


liquidator, by April 14th. 


Municipal Trading.—In the House of Lords on 3rd 
inst, the Earl of Wemyss presented petitions against clauses in 
private Bills respecting municipal trading. He explained that the 
petitions numbered 142, from different parts of the country, and 
they came from chambers of commerce, gas, water, and electric 
lighting companies, employers of labour, property owners, ratepayers, 
and traders. One of the most important was a petition presented to 
both Houses of Parliament by the Scciety of Arts. The question of 
илас часов ма been before that society, and the Attorney- 
General was in the chair on one occasion when a paper was read 
showing the dangers likely to arise to the yers and the public 
from such trading. By way of illustration he showed that an electric 
ps for example, might be purchased by а municipality. and а 

rge amount cf money sp-nt vpn bringing it into use for the benefit 
of the ratepayere. Shortly afterwards, however, it might be found 
that another invention was better and of more public utility, and 
the result would be that the money expended by the municipality on 
the prior invention would be rendered worthless. Thus the great 
evil of municips! and State trading would be the checking of private 
enterprise and the progress of invention, being at the same time a 
hindrance to national progress. The petitioners proposed that all 
Bills containing a manufacturing and selling clause should have their 
powers suspended until there had been a full inquiry into the whole 
qs municipal trading. He was glad to see that, as soon as 

е Ohairman of Committees in their Lordships’ House noticed these 
clauses in Bills, he struck them out, thus acting wisely, as he believed, 
in the public interest; and he believed that Mr. Lowther had 
followed the same course in the other House. There was no danger 
from these Bills this year, but still the principle remained ; and he 
asked, says the Times, that there should be a foli inquiry on the 
вој -сё either by R: yal Commission or by a Joint Committee cf both 
H.uses of Parliament. The petitions were presented at the table. 


New Branch.—W. T. Henley’s Telegraph Works Com- 

ру, Lin ited, have opened a branch office ard warehouse at 30, 

osley Street, Newcastle-on-Tyne, under the management of Mr, 
W. OJgers, who has been in the employ of the company for many 
years. A large stock of wires and cables is kept there. 


Smoke Nuisance.—At the Westminster Court on Tues- 
day, the Westminster Electric Supply Corporation was fined £10 
and coste for causing black smoke to issue from their worke in Mill- 
bank Street, B. W. 


Stockport Gas Engines.—The London County Council 
have just rlaced an order for four 68-brake H.P. ps engines for the 
electric lighting of the Victoria Embankment and Westminster and 
Waterloo Bridges, with Messrs. J. E. H. Andrew & Oo., Limited, 
Reddish, the makers of the Stockport“ gas engine. The Royal 
Agricultural Hall Company, Limited, Islington, have also just placed 
an ета е 15 тё x AT & Co. fora 120-brake Н.Р. 
engine, making gə Stockport gas engine supplied 
for this installation. | i 


Theatre Lighting.—Mr. G. E. Oockburn, of 35, Great 
Poulteney Street, W., has secured the contract for tbe eleatric lighting 
of the Lyric Theatre, Shaftesbury Avenue, W, 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The accounts for the electricity undertaking 
for the year ending December 31st show a deficiency of £196 10s. 8d., 
which has been charged against the reserva fund For the first six 
months of this year the charges are to be 6d. per unit forthe first hour 
daily and 3d. after, and power 4d. and 14d. per unit respectively. 


Barking —Applications for current are coming in so 
rapidly that the Council has decided to purchase another set of gene- 
rating plant. 


Bangor.—In connection with the new elcctrio light 
installation at Bargor, it is reported that & peculiar contretemps has 
arisen — аб amongst the guarantors of a bond safeguarding the town 
against financial loss to the extent of £650 per annum for five years 
are a number of members of the City Council; that counsel's opinion 
has been tsken, with the result that the bond is not considered a legal 
instrument; that another oounsel, consulted by one of the members 
of the Corporation, has further expressed the opinion that all the 
members of the Council who signed the bond were thereby dis- 
qualified from being members of the Oouncil, and that as a conse- 
quence a new election of the Council will have to take place. It was 
stated that when the position of affairs was communicated on Thurs- 
day night to the Lighting Committee, considerable consternation was 


Bath.—Some days ago Mr. R. Hammond appeared before 
th» Electric Lighting Oommittee and informed the members as to the 
results of the teste he had made on the new machinery at tbe works. 
He said tbat the engines bad carricd an emergency load of 15 per 
cent, running continuously for two hours, but there were а few minor 
defects to be remedied. The old engines were veritable coal-»aters. 
and it was satisfactory to report the new engines were most wonderful 
in theireconomy. They were surprised because, whereas they pro- 
vided eight tons, they only used on the tests a little over three. 
That meant an increased load would be carried on а lower coal 
bill than last year. Mr. Hammond also alluded to the results of the 
tests as to steam consumption. He fixed in the specification 28 lbs, 
as the figure to be guaranteed, but offered a bonus of £150 for every 

und or part of a pound below 26—a figure which had never before 
Been reached. As the result of the testa he was in a position to say 

e engines running at their works were the most economical which 
had ever been tested on electrical work. The first engine gave a steam 
consumption of 22°78 lbs. and he was astonished at the result, while 
the duplicate plant, which had not been running so much, gave 
23°42 lbs. These figures told directly on the coal bill, and as a result 
of these teste the contractors were entitled to be paid bonuses 
to the amount of £800 for this steam cfficiency. Mr. Tonkin 
asked how many tons of coal would be saved as a result 
of their having offered these bonuses. Mr. Hammond said that 
depended on the extent to which they worked the plant; but he 
should put it at £400 & year compared with their former coal bill. 
Mr. Bush agreed that the payment of tbe £800 would be a splendid 
investment, but had they not something to set against that in the 
way of fines on the makers for non-delivery, as tbe result of which 
they bad been so handicapped. Mr Hammond, who spoke witb diffi- 
dence in the presence of the reporters, said he was taking а etrong 
line in the matter on the Committee's bebalf. The matter of penalties 
was receiving his attention, and would be dealt with in tne final 
statement. Half the bonus, however, went to the makers of the 
engine, and he suggested the extent to which damage claimed 
by the Committee should be set cff against the bonus, 
should be left to the Works Oommittee, with whom he 
would confer. This was agreed to. In regard to Mr. 
Hammond's position as coosultirg engineer, it has been arranged 
that he should retain his die career | for tne work already carned 
out, until such time as he gave hie final certiticates for ths payments 
of balances due to contractors; that he should receive the commis- 
sion upon the sum of £33,872 as agreed, and that all fature exten- 
sions should be under the absolute control of the Electric Lighting 
Committee and the city electrical engineer. Mr Hammond agreed 
to conduct the approachiog application before the Local Government 
Board for further powers to borrow money. Toe electricity works. 
accounts for the year 1898 show that £51,561 bas been expended on 
capital account, tuat the year yielded a revenue of £7,112, while pav- 
mente, including repayments of loans and interest, came to £125 
more, resulting in a loss to that extent. Mr. Meizger said that 
reducing the price of current cost £297 18». The price for lightirg 
the Guildhall is to be reiuced to 44d per unit, provided all the 
municipal buildings are electrically урза. The Electric Ligh:ing 
Works Committee had before it a report by Mr. Metzger suggesting 
extension of the mains in various streets, also an iocrease in the 
number of public electric lamps in pue of & number of gas lamps. 
The result of the extensions would be that a present candle-power cf 
3,122 would be substituted by one of 140,000. The revenue per 
annum would be £1,750, as against a present cost of gas of £636, but 
against this must be deducted the allowance of 17s. Gd. per lamp for 
the existing 87 arc lamps— £76 2s. 6d. The capital outlay would be 
£6,530, giving a revenue of 263 cent. The cost to the city for 
lighting the proposed additional 70 arc lamps will therefore be 
£1,673 17s. Gd., an against £686 at present paid for gas, nearly two 
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and a half times as much, but the candle-power by electricity will be 
40 times greater than that obtained from It was recommended 


gas. 
that the low tension mains be extended into various streets for pri- 


vate lighting. 16 was stated that the outlay for the proposed sub- 
stations, low tension cables, feeding same, and all necessary switching 
gear would be £2,500. For al the above extensions the plant 
at the station would be sufficient. After discussion the rt upon 
the subject of the main extensions was referred back to the Works 
Committee for further consideration, and a further report and esti- 
mate of the cost of lighting the proposed streets and including the 
Upper Bristol Road with incandescent electric lights will be sub- 
mitted. The total number of lamp connections at the endof 1898 
was 17,802 8-C.P., supplied to 221 consumers with 234 installations. 

The engineer reports that within the last six months the new con- 
nections have represented about 1,600 lights. 


Beckenham.—The Urban District Council, on February 
20th, adopted a scheme for the electric lighting of the parish. They 
have entered into a contract with the British Insulated Wire Com- 
pany, for that company to provide the initial installation for the sum 
of £25,054, the Oouncil on their part to erect the necessary buildings 
and chimney, and also dust destructors; and for this purpose the 
Council wil) raise a loan of £37,000 in tne usual manner. For the 
first 12 years the company are to run the station at their own cost, 
supplying electricity at not exceeding 6d. per unit to all would-be 
consumers, and undertaking to destroy all the Council's refuse free 
of charge. They are further during the five years to the Council 
the amount of the sinking fund and interest on the whole loan raised 
forthe undertaking. All the plant, as well as the destructors, is to 
be handed over to the Council at the end of that time in ect con- 
dition. It is expected that electric light will be supplied to Becken- 
ham not later than Christmas next. 


Belfast.—On the advice of the Electric Committee, the 
Oorporation has resolved that the present system of charging, as ap- 
proved by the Corporation, be adhered to; but the time for which a 
consumer is charged at the rate of 74. per unit be reduced from 
14 hours to 1 hour per day. | 

The electrical engineer recently suggested to the Electric Oom- 
mittee that, in view of the «шош which had occurred in the elec- 
tric conduits, it would be advisable to consider the question of 
ventilating shafts being connected with the conduits. 


Bermondsey.— In submitting the estimates for the 
ensuing year at a meeting of the Vestry on Monday evening, Mr. 
Bristow stated that an expenditure of £500 would be incurred in 
connection with the promotion of the Vestry's electric lighting order 
in the House of Commons. It was also expected that, when they 
went to the House of Lords, they would also have to fight, and that 
would cost the Vestry another £500. А further item included 
in the estimates was £500 for the wiring of the Town Hall, which 
work, the speaker stated, was to be undertaken simultaneously with 
the painting and decoration of the building.—Mr. Оох sabmitted the 
report of the Electric Lighting Committee, stating that from the 
minutes of the London County Council it ap that the latter 


had decided to ask the Board of Tlade to insert certain amendments: 


in the Vestry's provisional order, but that the amendments were not 
specified in the minutes. The Oommittee did not p to take 
any action, and the Vestry approved this course. A committee 
was appointed to attend before the Board of Trade in support of the 
Vestry’s application for a provisional order. 


Bethnal Green.—The Vestry last week resolved to oppose 
the County of London and Brush Company's Bill It also refused to 
allow several private firms to obtain current from other parishes, or 
to lay electric mains between their branches. | 


Bettws-y-Coed.—The committee of residents which 
recently inquired into the question of electric lighting has reported 
that the only available water supply for А local ins on was the 
Bwallow Falls. This could be carried ont by utilising the dam above 
the falls, and running a length of pipes from thence along the ground 
between the main road and the falls for about 1,000 feet, and then 
dropping to & spot immediately below the falis; an installation could 
be put down, including building and the “wiring” of che district, 
for less than £2,000. They believed that, by using the water-power 
in this way, the electric energy could be supplied to consumers at 5d. 
per 2 е substantial margin то Earl ids Ancaster 
would gran e necessary permit at а no rent. report 
further advised the yers to authorise the Council to employ 
Messrs. Gilbert, Gilkes & Co., Kendal, to ort upon the scheme. 
After discussion, the District Oouncil bas decided to defer the ques- 
tion for the present. 


Birkdale.—The Lighting Committee advises the Council 


to > prooed to carry out the powers obtained under its 1898 provisional 
order. 


Birmingham.—The Estates Committee have submitted 
& scheme to the Corporation for the substitution of electric lighting 
forgas in that part of the Council House under their control The 
report goes into particulars as to the kinds of fittings for the various 
rooms and corridors. There would be 853 lights in all, and the 
tender of the Birmingham Electric Bupply Company (£1,774) has 
been accepted. 


Broadstairs and St. Peters.— The District Council has 
sent to the Board of Trade a note of various amendments and addi- 
tions which it suggests for the provisional order applied for by the 
Isle of Thanet Light Railways (Electric) Company. 


Caleutta.—A Calcutta paper says that the dynamos at 
the electric light station were ex d to be running at the end of 


cte 
‘February. Mains were being ; ма ws capacity of the central 


station is about 1,500 H.P. A eal is expected to be done in 
the way of driving fans dul 


Canterbury.— The electrical engineer is to buy 20 
electric meters. The electricity works open to-day. | 


Cheriton.—The District Council gives notice in the 
London Gazette of application to the Board of Trade for 
amendment of the draft of its provisional order. 


Colchester.— The Electric Light Works Committee has 

rted that the question of providing additional plant for the 
winter of 1901, and the extension of mains had been considered. 
The borough surveyor bae been requested to prepare a detailed report, 
together with an estimate of the cost. 4 


Crewe.—The Council has adopted а report of the Electric 
Lighting Committee, suggesting that the area of lighting should be 
extended so as to include West Street. 


Croydon.—The success of the municipal electricity under- 
taking is maintained. Mr. Cook, printer, of High Street, is installing 
а motor for driving his machinery. 


Darwen.—It is stated that the new electricity works will 
be ready by June. An estimate has been made by the electrical 
engineer, who reports that during the first year there will be a prob- 
able loss of £461, and in the second year £79. 


Dorking.—Mr. W. H. Trentham's report on electric 
lighting has been received, and is being circulated among the mem- 
bers of the Oouncil. 


Dublin.—The offer of a syndicate to take over the elec- 
tric lighting undertaking of the Oorporation, and extend it by spend- 
ing £380,000, came before the Council last Monday. A letter was 
then read from the syndicate, which is named “The Municipal 
Industries Syndicate, Limited,” 37, Great Tower Street, London. 


_ Dundee.— The Works Committee of the Dundee Harbour 
Trust is considering а report by its engineer on the proposed electric 
lighting of the harbour. He estimates the cost of a complete installa» 
tion at about £6,000. He ad vises a complete installation in 
to a few isolated lamps. He draws i 
service that electric lighting would render to vessels at night time. 
He awaits the Trust's instructions to go further into the matter and 
prepare specifications, &c. 

At a meeting of the Tramways Oommittee last woek it was 
reported that the electricity rental for the year now current 
amounted to £4,808 0s. 6d., being an increase of £985 1s. 3d. on the 
previous year. The number cf units generated during the past 
month was 72,745, the number of lamps connected 1,094, and the 
coal consumed 298 tons. 

„ Plans for p d extension of the electric lighting station were 
last week remitted to the city architect for him to obtain tenders. 


Ealing.—The Electric Lighting Committee has reported 
tó the Council on the applications from the District Oouncils of 
Acton and Hanwell for a supply of electricity from the Ealing 
station for lighting p в. The committee is asking for copies of 
provisional orders, and when these are received will go into the 
matter. The committee has had communications from several firms 
who tendered for the new plant, and has now recommended that the 
tender of Messrs. Siemens Bros. (Belliss engines) be accepted. The 
mains are to be extended through Carlton Road at a cost of £400. 


Eccles.—Mr. L. H. Coombe, who was only recentl 
appointed electrical engineer to the Oorporation, has felt himse 
compelled to offer his resignation to the Electric Ligh Oom- 
mittee in consequence of the censorious remarks made at 
Oouncil meeting against him and his staff. The resignation has been 
considered, and the chairman, Alderman Kendall, has, according to 
the local press, been deputed to wait upon Mr. Ooombe and request 
him to withdraw it. The committee state thatas the works have not 
yet lef¢ the contractors’ hands they cannot take the view that Mr. 
Coombe can be held answerable for the defecta which had been found 
in the pablic lighting cables. | 


. Ecclesall.—The Board of Guardians having received 
tenders for the electric lighting of the new hospitals, has appointed a 
committee to follow up the matter. | 


Freshwater (1.0.W.).—Representatives of the West 
Wight Electric Supply Oompany attended a parish meeting last week 
to explain the applications of electricity. A resolution was passed to 
the effect that Freshwater and Totland should “ support some sound 
scheme for supplying those districts with electricity.' | 


Gateshead.—The Parliamentary Committee has reported 
to the Council on the proposed amendments to the draft Bill of the 
Tramways Company. The committee want certain agreed terms re 
electric lighting details inserted in the provisional order, but the 
company argue that they should be inserted in the agreement 
between the parties. The Oouncil eays that it will withdraw consent 
unless the termsare incorporated in the order. 


Glasgow.—A Glasgow paper says that the Corporation and 
the Kelvinside Electricity Company do not yet see eye to eye in their 
negotiations, for the latter are persisting intheir applications to the 
Board of Trade for the provisional order held by Partick for the 
lighting of the burgh by electricity. A commission has been appointed 
by the Board of Trade to hold an inquiry on the subjecton 16th inst. 
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Hammersmith.— Last week the Electric Lighting Oom- 
mittee that the number of = erg received for private 
lighting is 301 for a total of 21,570 lamps of 8-candle-power, the 
number of consumers already connected is 254, with 17,768 lamps, 
and the maximum number of lamps alight at one time is 16,713 (in: 
cluding street lighting). 

Ham d.—The Vestry has decided to inform the 
London 
£2,560 for the additional arc lighting scheme (repayable within 42 
years, at £3 2s. 6d. per оепё.), and as the sum of £1,860 
the cost of installing the electro light) the Vestry 

cost of all plant and machinery covered by the loan 
which it may be to renew or replace d the currency of 

out of & g fund to be 
tenance 


lighting the on are fixing up 30 arc lamps to be lighted b 
Whitsuntide. He d 

Hereford.—The Board of Trade have intimated their 
approval of the scheme for the installation and distribution of elec- 
tric light in the city, and the committee hopes to have the order com- 
pleted within a few days. | 


High Wycombe.—On 1st inst. the new electricity works 
put down by Messrs. Edmundsons Electricity Oorporat were 
publicly inaugurated. We shall describe these later. 


Hornsey.—The District Oouncil has not yet put its pro- 
visional into force, pending the result of incandescent gas 
the Westminster 


and Suppl 8 
recently wrote offering to take over the powers. The letter been 
acknowledged, and the Lighting Committee has the matter under 
consideration. 


Hull.—On 28th ult. a Local Government Board inquiry 
was held with reference to the Oouncil’s application for powers to 


hting 
Bkinner) gave details dia pen ea 
пеи, and Mr. Barnard, the electrical x, 


9 
51,666. There were, however, equivalent to 69,350 8-O.P. lamps con- 
nected to the mains, and inaddition notice had been received of about 
5,800 such гл being fitted up. The pe plant would, 
therefore, be ly inadequate to meet the demands in the near 
future, unless sup ted by considerable additions. Numerous 
requests had been, and contin were being made for an additional 
supply of current to the area e the docks; and it was therefore 
to erect а new sub-station in Osborne Btreet to relieve the 
Lene works of the supply to consumers outside the docks, 
those works free to with the additional demands inside 
the "old town." It was now proposed to extend the plant at the 
Sculcoates Lane generating station, and to put down an additional 
sub-station at Osborne Street, and provisional contracts were now 
being arranged for plant, buildings, бс. The estimate for machinery 
was £9,952; mains and connections, £5,108 ; buildings, £640 ; con- 
tingencies, £300 ; total, £16,000. 
Ingleton.— With respect to the recent public meeting, at 
which electric lighting was favoured, a company being afterwards 
formed: to light the district, some of the 


8 


interests in 
Lee bat Wha esting came th RA ond Шол ш 


Inverness.—The Inverness District Lunacy Board has 
decided to introduce tbe electric light into the district asylum during 
the ensuing summer. The work is to be carried out under the super- 
vision of Dr. J. T. Bottomley, F. R. B. 


Kendal.—At last week's Council meeting the electric 
ting question was discussed. Mr. Wakefield moved that steps be 


certain the 
meeting was therefore held on 27th ult., the 
done. 


Kingswood.—A large meeting of ratepayers has ap- 
proved of the action of the District Council in regard to the contract 
with the local electric lighting company, the Oouncil having, as 
already stated, entered into a contract . 

The whole undertaking of the Electric Light Company came under 
the auctioneer's hammer, and fetched a total of £475, the bidder 
being Mr. J. Pugsley, of Bt. Philip's. ' 


ty Oouncil that it is prepared to take up the loan of . 


Liverpool.—The City Council has resolved to purchase 
land in Drive for the purpose of a new electric generating 
station, which will be three times the sise of the works in Pampfields. 
There was objection raised in the Council meeting, but this was 
classed as “ sentimental,” and the voting was 64 votes to 17. 


Manchester.—At the City Council last week Alderman 
Higginbottom mentioned a rather awkward matter for the Electricity 
Oommittee. They recommended that 3,008 yards of land in the 
Polygon, Ardwick, should be purchased from Alderman T'unstall at 
9d. per yard and 20 years’ pu . It was wanted for the building 
of cable stores. The Committee had bought a plot of land from Mr. 
Tunstall and his son for £5,045, this being 18. per yard and 20 years' 
purchase. 16 was surveyed in the ordinary way, and when the 
purchase was completed it was found the land could not be built 
upon because а 13-feet culvert ran through it. It wasnow proposed 
to use the land first bought for storage purposes, and alter con- 
siderable discussion the minutes of the Electricity Committee were 


Margate.—The Corporation give notice in the London 
Gazette of the intended transfer of their provisional electric lighting 
order to the Isle of Thanet Light Railways (Electric) Oompany. 


Marylebone.—One of the examiners of private Bills last 
week had before him the case of the Vestry Electric Lighting Bill. 
A memorial alleging non-compliance with the rules of Parliament 
had been lodged on behalf of the Metropolitan Electric Supply Com- 
pany. The examiner held that non-compliance with standing orders 
was proved, and that the case would have to be orted to the 
Standing Orders Committee. The Committee will due course 
consider whether or not the standing orders should be dispensed with. 


Natal.—Last month the Council considered several 
reports re the electric lighting installation. Applications for con- 
nection to the mains have exceeded all ons, and a jointer 
has had to be cabled for from Helsby to keep paos with the work. 
The buildings and plant are to be considerably extended. The 
borough electrical engineer does not advise the adoption of overhead 
wires for the extensions, and he strongly emphasises the necessity of 
the existing overhead wires by underground cables. The 
wires were put up in the initial stage in order to do things 
as cheaply as possible. The extensions to private incandescent 
lighting now proposed will cost £7,013, and the additional aro light- 
ing £1,285, and there are other items which bring up the proposed 
expenditare to £10,487. 


Newport (Mon.).—Acoording to the report presented to 
the Newport Electric Committee, matters are proceeding most satis- 
factorily, but it is essential that the exten lant shall be com- 
pleted as soon as ble. It is hoped that by the end of March the 
new plant will be laid down as the engines are finished at Leeds. 


Northallerton.—A special meeting of the Urban Council 
is to be held to consider the electric lighting question. 


Oldham.— The salary of the borough electrical engineer 
(Mr. Newington) has been raised from £200 to £250. His duties have 
largely increased recently. In 1896-7 when the last increase was 
given the units for the year were 145,004, and in 1898-9 the units 
produced were 290,104, or exactly 100 per cent. increase. At that 
time the horse-power was 720, and to-day it is 1,820. 


Oswestry.—At last week’s Council meeting the committee 
appointed to negotiate with the Oswestry Electric Light and Power 
Company, Limited, reported that the company were willing to sell 
their undertaking to the Oorporation, and in accordance with the 
instructions of the Oouncil steps were being taken to secure the ser- 
vices of an expert to advise as to the value of the concern. 


Plymouth.—The Free Public Library is about to be 
lighted electrically, the contract having been placed with Messrs. 
Robinson, Sadler & Оо. 


Pontefraet.—The Board of Guardians has adopted a 
report by Mr. R. Holiday, electrical engineer, advising that a £900 
be put down for the workhouse, the yearly cost of main- 

tenance (including interest) being £136, as against £233 9s. for gas. 


Pontypool (Mon.).—The Council, which has recently 
had in contemplation a scheme for the lighting of their central streets 
with electricity, have decided upon the trial of a new gas lamp. Two 
of these have been fixed in the town, and after the trial of these the 
Oouncil will decide between gas and electricity. In the meantime 
aoe with the electric lighting company stand in 


Rhyl.—Last week members of the District Council visited 
Llandudno to inspect the electric light and dust destructor works. 


St. James’s, Westminster.—The Vestry at the last 
meeting were informed by the Parliamentary Committee that they had 
considered the Bill promoted by the Oentral Electric Supply Com- 
pany to construct works in Marylebone, and to supply electrical 
energy in bulk to, among others, the St. James’s and Pall Mall Oom- 
pany. In the opinion 
principle, and calculated to interfere with the rights of the local 
autho 


Mall 

mittee authorised the vestry clerk to lodge a 
Bill, and had asked the London Oounty Council to oppose it on 
behalf of the local authorities concerned. On the motion of Mr. Van 
Raalte, the V approved the action of the Committee, and decided 
to oppose the by counsel in case of necessity. 
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Salford.—The Town Council last week appointed Mesers. 
Lacey, Olirehugh & Billar as consulting engineers for a term of three 
years, at the rate of 21 per cent. commission on all capital expen- 
diture in connection with the proposed generating station and the 
cu portion of the tramway work, architectural work being 
excepted, 


` Seaham Harbour.—The District Council bas decided to 
apply for а provisional order. 


Sevenoaks.—The Council has been asked whether it 
would consent to an application on bebalf of a company for a 


provisional order. The letter bas been referred to the Lighting 
Committee. 


Sheffield.—The City Council has decided to extend the 
electric lighting mains and other works in connection with the eleo- 
tricity undertaking at а cost of £3,583. Hight arc lamps are to be 
fixed in the vicinity of tbe Town Hall for public lighting for the 
sam of £350, this price including cabling and wiring, &c. 


Shoreditch. When the report of the Lighting Com- 
mittee was submitted to the Vestry on Tuerday by Mr. H. E. 
Kershaw, an interesting discussion was anticipated on the recom- 
mendation of the Committee that the Vestry should approve their 
action in deciding " to transfer the sum of £1,000 from the profit of 
the electricity undertaking for the relief of the general rates” 
during the Midsummer quarter. The recommendation was, however, 
oppoted, and was postponed to a future meeting. It was decided on 
the recommendation of the Lighting Committee to take the necessary 
steps to carry out the work of arc lighting in Wilson Street and Paul 
Street, at an estimated ccst of £950, where 20 aro lamps will be 
required. It was also resolved to sanction an ex pendi- 
ture of £2,750 on the establishment of aro lighting in 
various streets in the Haggerston district. The number of 
lamps needed would be about 40, and the streets included in the 
scheme are Great Cambridge Street and Queen's Road, Haggerston 
Road, and a portion of Kingsland Road. The Lighting Committee 
stated that Mr. Newton Russe:], chief electrical engineer, had reported 
that the new 250 kilowatt set, recently supplied by the Electric Con- 
struction Company, coupled to a Belliss engine, had been satis- 
factorily tested and had been taken over on behalf of the Vestry. 
The action of the committee was approved. Bəven tenders were 
received for the supply of Powell Duffryn coal for the electrio 
lighting stations during the ensuing year. It was decided to accept 
the lowest tender, namely, that of Lowther & Cameron, who quoted 
193. 11d. per ton. | 


Sleaford.—The Urban Council refused to entertain а 
ropcsal for the gas company to put in incandescent burners as they 


ad engaged Mr. Smith, of Oswestry, to report on the expediency of 
installing the electric light. 


Slough.—The District Council has received a letter from 
the Board of Trade with reference to tbe Council's objeetions to the 
granting of the provisional order for the lighting of Slough and 
Datchet. The Board states that the order will not ba proceeded with. 


South Shields,—A Local Government Board inquiry 
was held on 22nd ult., re an application from the Corporation ќо 
borrow £20,000 for electric light extensions. Mr. J eckel], the borough 
electrica] engineer, described the plant that it was proposed to put 
down. There was ав usual no opposition. The electric light under- 
taking bas made rapid strides at South Shields within the last 12 
months, as the following figures will show :— 


Maximum load, February 23rd, 1898 .. 195 kw. 
ы „ 22nd, 18999. `. 292 


Lamps connected, February 23rd, 1898 ... i $us 5,969 
" РА 22nd, 1899... бав 16,514 


Output at station, week ending February 281d, 1893 3,474 units. 
m 1 " 22nd, 1899 11,177 „ 


Capacity cf plant, February 23:d, 1898... . .*. 200 kw. 
" " 22nd, 1899 ... бев .. 600 


Uxirs Sorp то PRIVATE CONSUMERS. 


Qaarter ending Deo. 31st, 1897, 33,028. 
T n 1t98, 79,272 = 140 per cent. inor 


Month ending Jan. 26th, 1898, 10 567. | 
Jd „ 25th, 1699, 28,319 = 169 per cent. increase. 


Month ending Feb. 28rd, 1898, 8.254. 
РА „ 22nd, 1099, 2570 = 218 per cent. increase. 


At а committee meeting held on February 2200, Mr. Jeckell reported 
cn an application from the authori ies of the workhouse, which is 150 
yards outside the borough, to be supplied with current. Their annual 
gas bill equals £300. It was resolved that the cables be laid and 
supply given (with Board of Trade sanction) at the same price as is 
charged in the borough if they will take it for five years. Mr. 
Jeckell also reported that he hoped to lay before the Committee & 
large scheme for cable extensions at their next meeting, as it was 
most desirable to extend these, especially in view of the fact that the 
gas company had raised their prices from 23. 6d. to 2s. 8d. per 1,000 
cubic feet. Tne Sub-Committee have also under consideration the 
reduction of the price from 7d. and 3d. to 7d. and Id., and the adop- 
tion ct some system cf free wiring, which, in viow of the increase in 


the price of gas, the engineer is desirous should be brought abont 
as soon as possible. Besides 3 there are 2,000 lamps 
applied for which are not yet connected. An immunity from break- 
downs and a price which many people find cheaper than gas has been 
responsible for this rapid development, 


Southampton.—The Borough Council has, on the advice 
of the Electric Lighting Committee, instructed the town clerk to 
advertise for tenders for stores for а period of 12 months. The 
electrical engineer reported that the number of unite sold during the 
month of January was 38,363, being an increase of 50 5 per cent. over 
the number sold in January, 1898; that an equivalent of 604 8-O P. 
lamps had been connected during the month. That the new engines 
at the generating station were all running; that the supply of alter- 
nating current was given from 4 p.m. until daylight; that the auto- 
matic stokers had given some trouble, but the parta which required 
replacing had been ordered from Messrs. Babcock & Wiloox. The 
question of lighting the whole of the public pa by electricity is 
seceiving consideration, also the purchase of land for extensions to 
the works. Tenders which have been received for transformers are 
to be reported upon by Mr. Manville. The Committee is about to 
consider the question of providing plant for the electric tramways. 
Alderman Bone proposed the adoption of the report, stating that 
the only part which required explanation was with respect to the 
"ur of land to enable them to provide storage, adjoining the present 
wor 


Stirling.—The Secretary for Scotland has given the 
Police Commissioners authority for borrowing the sum of £25,000, 
being sufficient to cover the estimated cost of Prof. Kennedy’s 
electric lighting scheme for the burgh. The contracts having pre- 
viously been settled, the work will be proceeded with at once. Under 
the scheme mains will be laid in the central parts of the town and in 
а large number of the suburban thoroughfares. For public lighting 
the Commissioners contemplate erecting 20 arc lamps in the princi 
streets. The electric lighting station will be situated close to the 
Oaledonian Railway, from which a siding is to be formed. 


Strood.—The Ohatham, Rochester and District Electric 
ee Company have extended their main across Rochester Bridge 


Wallsend.—The District Council will petition in favour 


ol the Electric Lighting Bill of the company, but will ask the pro- 


moters to " satisfy the Oouncil as to the practicability of using the 
refuse of the district for generating power.” 


West Ham,—The Town Council had a debate of tiring 
length the other day as to whether Messrs. Ferranti paid the Man- 
chester district union rate of wages. The firm appew to have 
declared that they are not in the Manchester district, and will not 
pay the Manchester rate. The tyrannical spirit of the West Ham 
trade unicnists was shown by the decision that if the firm declined 
чы, z as they were told, the contract should be again advertised for 

er, 


Whitechapel. We understand that the District Board 
has adopted the recommendation of the Electrical Committee that 
the amended cffer of Messrs. Manlove, Alliott & Oo., for the erection 
of a new destructor for the district, in accordance with the design 
which has been prepared by them and considered by the Committee, 
in which certain results hava been promised, at the cost of 
£17,740 16s., be accepted, upon a sufficient sgreement being entered 
into by that firm to guarantee the performance of such results and 
upon such conditions as the Electrical Committee may approve. It 
has been referred to the Electrical Committee with power to settle 
and complete the form of agreement necessary, and to give directions 
necessary to have such work carried out. 


Worcester.—The statement of accounts of last year's 
working of the electricity department says that the ba con account 
shows a total expenditure to date of £74,397 3s. e revenue 
account shows gross receipts of £7,164 Ss. 8d., compared with £6,291 
in 1897, and the expenditnre £3,948, compared with £4,096 in 1897. 
These figures show а gross profit on working of £3 210 10s. 9d., com- 
pared with £2,195 Os. 10d. in the previous year. After payment of 
interest £1,946, and payment to sinking fund £1,724 11s. 10d , there 
is a net defi it of £460 1s. 1d, compared with £1,474 10 1897. The 
engineer (Mr. Sutherland) thinks that if the new plant had teen 
completed before the end of the year, and if the coal etiike had not 
added to the cost of coal, there would have been a profit instead of 
& loss. 


Wormit.—The installation of an electric lighting plant 
by Mr. Alex nder Stewart is now about completed. The wiring is 
confined to the property balonging to Mr. Stewart, which includes 
about a score of houses. There are also several lamps erected for out- 
door use. 


Worthing.—The Council, sitting in committee, recently 
instructed Messrs. Burstall & Monkhouse to prepare plans 
and particulars to enable that body to apply for a £37,500 loan for 
electric lighting works. The charges suggested are 6d. per unit for 
private lighting and 23d. for public. 


York.—The Electricity Committee is to spend £2,000 


upon laying a cable in Micklegate, with a view to saving money in 
the long run, 
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ELEOTRIO TRAOTION AND MOTIVE Colne.—The Town Council recently proposed to obtain 
olne to Trawden. 


POWER NOTES. 


Behr's Lightning Express.—It is stated that a joint 
committee for representative men from Manchester and Liverpool 
is being formed for the purpose of investigating the engineering and 
commercial possibilities of Mr. F. B. Behr's project. The Corpora- 
tion of Liverpool have appointed the Lord Mayor, the town clerk, 
and three other gentlemen to act on such committee. 


The Black Country.— Last Friday the Light 5 
Commissioners held a public inquiry at Bilston respecting an App . 
cation by the British Electric Traction Company to construct a light 
railway in several of the South Staffordshire districts, including 
Bilston, Willenhall, and Darlaston. The promoters of the railway 
were represented by Mr. S. Morse, who explained the objects of the 
application. He said the British Electric Traction Company had 
acquired the Dudley and Sedgley line, and that the Wolverhampton 
Tramways Company had made an agreement as to the portions out- 
side Wolverhampton, which, if carried out, would result in the line 
to Moxley on one side, апа to Willenhall on the north, becoming the 
property of the British Electric Traction Company. It was to the 
public interest that the application should be granted, and, excepting 

the Corporation of Wolverhampton, all the local authorities through 
whose districts the light railway would pass were in favour of the pre- 
amble. The Wolverhampton Corporation were promoting а Bill for 
powers to get local linesand powers for working them, notwithstanding 
that their capital would be raised on the rates of their town. Wolver- 
hampton's was a dog-in-the-manger policy, and was an illustration of 
that wish for municipal trading which was во rampant just now, and 
by which Wolverhampton had been bitten.— Mr. Sellon (engineer to 
the promoters) described the route of the proposed line. Under the 
scheme Bilston would be connected with the Wolverhampton tram- 
. ways; а junction would be formed at the Fighting Cocks, near 
gley, with the Dadley, Sedgley and Wolverhampton Tramway 
Company by a light railway along the Parkfield Road to Bilston; 
and Bilston would be connected with Willenhall. The gauge would 
be a uniform one of 3 feet 6 inches, and the system would be worked 
electrically on the overhead principle. The estimate for the con- 
` atruction of the lines was £28,767. There would be no engineering 
difficulties whatever. With regard to the roads, they would beof the 
ordinary construction—concrete foundations and granite setts. There 
would be one or two narrow lines—from Darlaston to Willenhall. 
Darlaston desired to have certain roads opened, and he did not see 
any difficulty in that respect.— Mr. Garcke (the managing director of 
the company) stated that during the past three years negotiations had 
been carried on with the Wolverhampton Corporation, and he had 
repeatedly told the Corporation that the company were proposing to 
extend light railways all over South Staffordshire. He distinctly said 
the company would make further extensions under the Light Rail- 
ways Act.—Mr. Brevett, on behalf of Wolverhampton, said that in 
his opinion it was one gigantic tramway scheme, and there was 
nothing in the application TR to light railways at all. The com- 
pany were trying to invade the Wolverhampton area under the guise 
of the Light Railways Act to construct а gigantic tram way.— The 
inquiry lasted five hours, and a* ite conclusion the Earl of Jersey 
intimated that he would reserve his decision. 


Bootle.—The Watch Committee has been in communi- 
cation with the Liverpool City Council with regard to tbe ultimate 
. outcome of the negotiations with reference to the adoption of 

electrical power for tramways traversing the thoroughfares of the 
borough, and at Wednesday’s Council meeting brought forward the 
following recommendations :—That powers be given to the Council to re- 
construct the tramways and adopt electricity ; to supply the electric 
power required for the working of the tramways in Bootle; to inform 
the Liverpool Corporation that tbe Council would also-be prepared, on 
the passing of the Bootle Corporation Bill of this session, to supply 
electric power for the service in Litherland, if the Liverpool Cor- 
. poration were to take the same; to sanction the expenditure 

of the estimated sum of £13,436 for the eon pans feeders, mains, 

and overhead construction required for the Stanley Road and Strand 
Road sections of the tramways and any additional sum that might be 
approved by the Council; to urge on the Liverpool Corporation the 
desirability of Strand Road being included with Stanley Road in 
their present scheme of electric car service ; to sanction the employ- 
ment of Mr. T. L. Miller, electrical engineer, Liverpool, to advise the 
committee and re specifications of the electrical works required, 
and su the erection of the station, plant, &c. 


Central London Railway.—It is announced that the 
Central London Railway (Mansion House to herd's Bush), will 
be opened for traffic on November 1st. The o date fixed was 
June, but unavoidable difficulties have caused delay. 


Cheltenham. — The Tramways Committee have finally 
settled the draft provisional order for the proposed light railway, 
which will run through the borough and up to the top of Cleeve Hill. 
The Oouncil has adopted the recommendation that the Council 
support the promoters' application before the Light Railway Com- 
missioners, if Mr. Nevins would give an un g to insert the 
committee's amendments in the order. 


Clontarf and Howth.— A commencement has been 
made des hr beige 8 7 ар чан тау, which will 
run y on tbe pu roads, an y on a private way. The 
total length will b» 5} mi'zs. The overhead trolley will be em- 
ployed. The line may be opened for traffic in the summer. 


poren to construct a light electric railway from 
ast week, however, the Mayor reported that after several interviews 
with the promoters, and also with Mr. Pritchard, electrical engineer 
for the Corporation, the sub-committee nad advised the Corporation 
to enter into an agreement between the company and the Corp wa- 
tion, under which the Corporation would withdraw their application 
for ап order, and support the application of the company. The 
Oo ion had most favourable terms, and the interests of 
the borough were amply safeguarded. The Corporation reserved the 
right to supply the necessary electrical current to work the railway, 
and at the same time it was proposed to make provision for supplying 
electricity to other private consumers as well, at a price which would 
be advantageous to the Corporation. This arrangement would place 
the Corporation in the position of being able to supply electricity 
within the borough on more favourable terms, on account of the large 
quantity which would be at once on demand. At last week’s Council 
meeting the agreement was 


Coventry.—The Coventry Electric Tramways Company's 
оазама regulations are printed in the London Gazette for 


Dublin.—The Dublin апа Lucan Steam Tramway Com- 
pany proposes to lease an acre of land at Fonthill, County Dublin, 
upon which to build an electric power station. | 


Dudley and Stourbridge.— Last Saturday the Light 
Railway Commissioners held an inquiry into the application of the 
British Electric Traction Company for an order for extensions of the 
lines already made or authorised. Mr. Morse and Mr. Stephen 
Sellon explained the proposal on behalf of the company. rd 
Jersey, after hearing considerable evidence, said the Commissioners 
would recommend the order, subject to the widening of Foster 
Street, Stourbridge. 


Dudley and Wolverhampton.—Last Friday the chair- 
man of the Tramways Committee reported that the negotiations 
between the Council and the British Electric Traction Compavy had 
been concluded. The company had agreed to purchase the Council’s 
right of pre-emption, and had undertaken to lay down and equip 
with electrical energy the existing tramways within the next two 
years. 


Durban.—The new scheme for endowing Durban with an 
electric traction installation is expected to be put in hand in June, 
when the Town Council will have obtained their enabling Act. In 
the meanwhile, says the British and South African Export (razette, 
two borough officials are at present visiting this country and America, 
studying existing electric tram installations, and their report will 
serve for the guidance of the town authorities. It is intended to 
take in hand first, the important section from the Point to the end 
of Musgrave Road, the completion of which is expected to be 
realised within two years from the beginning of the works. The 
working of the completed installation is expected to realise economies 
sufficient to justify the reduction of the electric lighting charge. 


Florence.—The large central power station in Florence, 
to supply electrical energy for the tramways in that city, has just 
been completed. The plant comprises two 700-H.P. and one 390-H.P. 
compound condensing engines constructed by Messrs. Escher Wyss 
and Co., of Zurich, and three continuous current Thomson-Honston 


. dynamos of equal capacity. | 


Gas Traction Replaced by Electric Traction.—Gas 
motors for street railways have 5 been & practical success 
in Germany. Some time i g to the Ælektrotechnische 
Zeitschrift, gas traction was given up on the Hirschberg Valley line, 
with the view of introducing electric traction, And now it is 
announced that the company owning the Dessau street railway, 


` which has been hitherto worked by gas motors, have decided to 


employ electric traction, 


Gateshead. — At the meeting of the Gateshead and 
District Tramway Oompany last week, it was reported that the new 
arrangement with the British Electric Traction Company, who take 
over the lease, was p The Bill for granting 
the necessary powers was now before Parliament unopposed. 


Hastings.—Mr. W. M. Murphy, of the Hastings, 
Bexhill and District Light Railway Electric y, has assented 
to the terms and conditions embodied in the recommendations 
made in respect of the company's proposed trams. 


Huddersfield.—The General Purposes Committee, con- 
sisting of the whole of the members of the Town Oouncil, has 
adopted a report of Mr. Oampbell, the borough engineer and sur- 
veyor, recommen the use of electric traction on the whole of the 
tramways of the borough. It was resolved that the work should be 
carried out in sections, and steps be taken to obtain borrowing powers 
for the necessary additional capital, estimated roundly at £100,000. 
The first report on the subject, made by the tramways manager, Mr. 
J. Pog zon, suggested that before the Tramways Committee finally 
determined upon the adoption of electric traction the Lindley, 
Edgerton, and Outlane routes should be worked by electricity as an 
experiment. Mr. Pogson recommended that there should be а separate 
power house apart from the present electric lighting station, but it 
was decided to consult the Electric Lighting Committee as to the 
terms on which they could supply power. Mr. A. B. Mountain, the 
electrical engineer, thereupon prepared a report in which he expressed 
& preference for the Fartown route being experimented upon, as it 
was nearer to the generating works. The energy, he pointed out, 
could be provided at those works by alterations and additions to the 
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existing machinery. Mr. Pogson rejoined with & second report, in 
which he differed on several points from the electrical engineer, but 
especially in regard to the fact that there wonid be dual control at the 
electric lighting station if that station were also used forthe production 
of motive power; while, moreover, if the Lindley ronte only were con- 
verted the cost would be several hundred poundsa year more in capital 
charges, and over £1,000 more if the whole of the routes in the 
borough were converted. А further disadvantage would be that the 
maximum amount of power would be required for lighting snd motive 
purposes at one and the same time, and that the Tramways Committee 
would not have proper control over the works. Oonfronted with 
these divergences of opinion, says the Bradford Observer, the com- 
mittee called in Mr. Campbell, who, as already stated, has pre & 
report, in wbich he contends in the main that the wisest would 
be to adopt electricity as a motor generally. He sees no reason what- 
ever why such a tramway service of first rank should not be estab- 
lished on a sound basis, notwithstanding the capital required in 
addition to the capital already invested. Regarding the electrical engi- 
neer’s propo to generate power at the existing works, Mr. Campbell 
remarks tbat only in extreme cases is it advisable to combine traction 
with lighting and other power. Where the system is small it is some- 
times “о but traction was bound to suffer unless опе mansger 
had complete control over both branches, that is, light and traction. 
If it were intended to convey the idea that the lighting department 
could make or supply power cheaper than the tramways department, 
there were no facts to eupport it. The committee should not, Mr. 
Campbell thinks, be guided by what is merely required for the section 
of tramways under consideration, but rather face the whole question. 
ee that the equipment of the whole of the local tramwa 

electrically must at no distant date become an accomplished fact, he 
had viewed various sites, and come to the conclusion that the Corpo- 
ration's property at the Longroyd Bridge destructor works would 
make an ideal site for a power station. The cost of providing a 
separate power station for the Lindley section only, and the necessary 
feeders and cars, he estimates at £30,127. The estimate of the elec- 


trical engineer for the same equipment, but by extending the present ` 


electric lighting works, is £37,500. For converting the whole of the 
system to electric traction, with а separate power house, Mr. Camp- 
bell calculatesthat £99,605 of new capital would be required, bringing 
the total capital expenditure on the tramways up to £239,910. He 
estimates that by running 45 cars for 310 days in the year (there 
being no Sunday service), the income would be £62,775, and that 
after meeting all claims, there would be a profit of £22,344. At 
present the total inoome from the system is ,870, and the profit 
for the year ended March, 1898, was £826, 


Italy.— Some experiments with а new system of elec- 
tric tramway traction, devised by Signor Riccardo Arno and Signor 
Aristide Oaramagna, have just been carried out at Turin. 


London.—A London paper says that a l is on 
foot to connect by an electric tramway system several of London's 
S. W. suburbs with the Thames at Westminster, Waterloo, and 
London Bridges, and Hampton Court. The scheme has been sub- 
mitted to several local authorities. 


Manchester,—The Tramways Committee last week decided 
to invite tenders for the supply of three types of tramcars to be 
thoroughly tested shortly. 


Manchester and Middleton.—The Light Railway Com- 
ioners on Tuesday held an inquiry at Manchester with reference 

to the application of the British Electric Traction Oompany for an 
extension order authorising them to constructa light railway Ганна 
Cheetham Hill and Rhodes, near Middleton. T 


strenuously opposed by the Manchester tion, into whose 
hands Mr. Balfour Browne said ev one of the existing tramways 
would fall in two years, and they obtained powers to work them 


electrically. After a short time the Earl of Jersey said it was not 
necessary to continue the inquiry, as although & local authority had 
notan absolute veto under the Light Railways Act, yet the Oom- 
miseioners were bound to pay the very greatest attention to what it 
said. No one could suppose that a great town like Manchester 
would willingly consent to an outside authority having trams running 
in its jurisdiction. 

Mumbles.—The British Electric Traction Company have 
arranged terms with the Swansea and Mumbles Railway Company 
for the taking over of the latter company's line, which will be 
electrically equipped. 


Neweastle.—The Newcastle and District Electrio Lighting 
Company is petitioning against the Newcastle Co on Bill for 
generating electric energy for the operation of its tramways. 


Glasgow.—Mr. H. F. Parshall was recently consulted by 
the sub-committee of the Tramway Committee upon the system of 
generating and distributing energy for the overhead tramway system. 
We have not room to give his report in extenso this week, but the 
general conclusions are summarised as follows :—'' Having regard to 
the nature of your tramway system as a whole, a single generating 
station, with high tension multiphase transmission to sub-stations 
lccated in some of your existing car sheds and stables, will be found 
the most economical to work, involves less capital outlay, takes less 
time to instal, lends itself to complying with the Board of Trade re- 
quirements and the safety of your property in gas and water mains, 
and is of a type least likely to be su ed. when further demands 
are made, either as an increase in the area to be served, or increase of 
traffic over the existing system. In following my recommendations 
you will be setting out with an installation of the highest class, and 
will be unhampered by trying to make use of plant or arrangements 
that are either obsolete or unsuited for the economical working of 
your system of electric tramways.” The Tramway Sub-committee 


report that they have been consid the question of Mr. Parshall’s 
report, and have conferred with the Electricity Sub-committee. 
They consider Mr. Parshall's recommendations as stated in the 


stations generating current at 500 volts. 
the tramway system of the near future, which will extend, at 
numerous pointe, and to & considerable distance beyond the city 
шиши, & high tension station with sub-stations will be most efficient, 


undertaking which each of the departments in 
before it at present is sufficiently large of i 
of the adoption of the most economical generating units aud the 
production of current at the lowest possible cost. That the Electri- 
city Oommittee could supply current for the tramways need not, they 
say, be questioned, but they do not claim that they will be able to 
supply it either better or cheaper than the Tramways Oommittee 
could produce it for themselves. They could only produce it as 
cheaply as the Tramways Committee by putting down special trac- 
tion machinery for the purpose, and in that case, in order to arrive 
at the exact cost, the power for traction would require to be pro- 
duced and accounted for as а separate un , just as if the 
Tramways Committee were producing it for themselves. It is clear 
that the supplying of power for the tramways by the Electricity 
Committee could be of no possible benefit to them unless they were 
to do so at a profit, which is quite inadmissible. After the fullest 
consideration of the whole circumstances of the case, their concla- 
sion ig that to have the power stations for ligh and traction 
combined would be of no benefit to either co ttee, but that, 
on the other hand, any such arrangement would be a great disadvan- 
tage to the Tramways Department. As pointed out in Mr. Parsbal!'s 
report, with а continuous traction load for over 20 hours out of the 
24, as against only a few hours’ continuous lighting load, the Tram- 
ways Committee can take about four times the work out of their 
peus that can be taken out of the same amount of plant for lighting. 
n addition to what has already been , this gives the Tram- 
ways Oommittee another distinct economic advantage in pu 
down their own plant and producing and distributing their own 
current on the lines indicated. A still greater advantage is clearly 
obvious in the matter of administration. The responsibility for the 
operating of the tramway system should undoubtedly carry with it 
the control of the power, which is the mainspring of the whole 
concern. Whoever controls the power controls the tramways. The 
Tramways Department, being a commercial undertaking, has always 
been self-contained, and, in their opinion, should remain so. The 
Tramways Committee have suppea the horse-power. They have also 
or the sectional demonstration. Now 
ing their electric current for 
ciple, and with the most 
g in view the 


combined arrangement, which would mean two com 

way Acts, one 
another working the tramways. 

control should, in their opinion, be avoided. They 


tramways and for the supply and distribution of power on 
the general lines indicated by Mr. Parshall. 

Instead of the police being 
rent in the event of mishaps with other wires, it has been decided by 
the Corporation that their sole power shall lie in the diversion of the 
traffic so that no one may stand any chance of receiving injury from 


fallen wires, &c. 


Porth and Pentypridd.— Last week Mr. D. F. Sugrue, 
of the British Electric on Company, went from Swansea to 
take formal ion of the four of tramway lying between 
Pontypridd and Porth, which the company has acquired from Mr. 
Solomon Andrews. It is intended to equip it electrically. 


Reading. — Further correspondence has been passing 
between the Council and the Tramways Company on the question o 
urchase. The Tramways Committee has recommended that all 
Dorporation tramways, whether acquired or newly-constructed, shall 
be worked on the overhead wire system, double lines being laid where 
possible; also that an electrical engineer be M to advise 
on the matter. The Council last week adopted this report. 


Rome.— The adoption of electric traction on eight further 
tramway routes in Rome has just been officially authorised. 
Sedgley.—It was reported to the District Council last 
week that the negotiations with the British Electric Traction Com- 
y had been concluded. The company пас бада to purchase the 
ouncil's right of pre-emption and had un en to lay down and 
equip with electrical energy the existing tramway within the next 
two years. | 
Sheffield.—A local paper says that May is the time now 
fixed for opening the electric tram system. 
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Southampton.—Members of the Tramway Committee 
visited Liverpool and Glasgow last week to inspect the electric 
tram ways. 


Stockton.—The Rural District Council has received 
а letter from the Durham County Council regarding the proposal of 
the Imperial Tramways Company to apply to the Light Railway 
Commissioners for power to lay a system of electric tramways in the 
borough of Darlington, and probably outside of the borough to 
Haughton-le-Skerne, and also to supply the necessary electric power, 
by laying а cable from their power station at Bto by way of 
Hartburs, Elton, Long Newton, Sadberge, Haughton-le-Skerne to 
Darlington. The company desired to know whether in view of this 
proposal any objection would be offered by the authorities interested, 
prone the cable was laid апа all details carried out to their satis- 
faction. The company has approached the Stockton Oouncil askirg 
whether tbey would take а supply of current for public lighting. 
The clerk replied asking for details as to cost, and this matter is 
under consideration, though nothing can bs done before October. 
The question whether the Tramway Oompany should bs allowed to 
lay their cable through Stockton for the purpose of working tbe 
Darlington tramways has besn referred to а committee with power to 
employ an expert. 


Swansea.—The construction of the British Electric 
Traction Company's station at St. Helen's was commenced last week. 
Messrs. Walters & John having secured the contract for the structure 


at about £10,000. 


Wednesbury.—The Town Council has adopted а recom- 
mendation from the General Purposes Oommittee recognising the 
i asa if the tramway lines within the borough with their 
steam and electrical equipment, except the cars and der O ts, could 
be acquired by agreement with the South Staffordshire Tramway 
Company on reasonable terms, of the Council purchasing them and 
agreeing to grant a lease of the lines to an approved company to work 
them for a term nct exceeding 21 years, also that a sub-committee be 
appointed to ccnduct negotiations, and enter into a provisional agree- 
ment with the company for purchasing and leasing the lines, and also to 
confer and advise with the town clerk as to the opposition to the com- 
pany’s Bill in Parliament, if it should be necessary for the same to be 
proceeded with. A sub-committee was appointed to conduct the 
negotiations. 

West Glamorgan.—It is understood that the scheme for 
constructing a light railway to Reynoldston and through the Peninsula 
of Gower has been abandoned, and that the syndicate which have the 
matter in hand, have substituted a popoe to construct a line con- 
necting the Swansea and Mumbles Railway with Rhossily Bay, and 
skirting all the beautiful bays of the Gower coast en route. Surveyors 
are now engaged on the proposed line of country to be utilised. 


Wrexham.—The Council has just been going into the 
question of clauses in the Wrexham Dietrict Tramways provisional 
order, and they have suggested several alterations to the company. 


TELEGRAPH AND TELEPHONE NOTES. 


“German Telegraphs to the East—We learn that the 
English Ambassador in Constantinople is lending his support to the 
protest made by the Hastern Telegraph Company nst the con- 
cessions given to the German director of the Anatolian Railway for 
the laying of a cable between Constanza and Constantinople. 
Although it is only right that Her Msjesty'a Government should lend 
conntenance to an English company in such а matter, still, the affair 
is so essentially а commercial one, and the benefits to be derived by 
England from the establishment of a competing line to India and the 
East are so obvious, that it wculd be well if, while lending support to 
the Eastern Telegraph Company, H.M. Government were to obtain 
from thjs company some assurance that in return for the assistance ro 
given the company should pay more consideration to the demands 
of India for a reduction of telegraph rates between England and 
India. During the last International Telegraph Conference, held at 
ыш of n поташ beeides 
many 0 e в, impressed upon astern Telegraph Com 
the strong desire that was felt for a reduction of the existing high 
rates charged for telegrams to India, but the company declined to 
make any change. Under these conditions, it is perhaps not altogether 
to be regretted that the possibility of active competition has arisen, 
and is being fostered by the German Government. The difficulties 
in the way of the proposed new scheme are not and the need 
for such a line, spart from competition in rates, may perbaps be better 
appreciated when we remember that since about the end of January 
last the Indo-European landlines have been interrupted on several 
occasions. In establishing the new line to the East, it would be advan- 
tageous, we think, to continue the submarine cable from Constanti- 
nople, following the north shore of Anatolia, to Trebisond, tonching 
on the way, perhaps, at Koslu Bay, Sinope, and Kerasunde— 
а cable not much more than 550 miles in length. From Trebizond 
to Kuweit, a on the north shore of the Persian Gulf, under the 
sovereignty of the Sultan of Turkey, and which it is rumoured the 
Germans are about to lease, only requires about 800 miles of land- 
line if the route vid D:arbekir, Bagdad, and the Euphrates valley is 
followed; and at the head of the Persian Gulf the line could easily 
be connected with the Indo-European Government system, which 
would thus be in a position to arrange for the reduced rates which 
they asked for at Buda-Pesth. The Euphrates valley landline has 


THE ELECTHICAL REVIEW. 


978 


hitherto been looked on as а negligible quantity, as under Turkish 
management it has been practically useless ; but now that the matter 
is being taken up by Germany we may look for а service at least as 
efficient as that afforded by the Indo-European Company's landlines, 
which were to a great extent initiated by German enterprise. As 
showing the diversity of the interests held by the Eastern Telegraph 
Oompany, it is noticeable that in the case above referred to they 
claim the support of Her Majesty's Government; whereas, they are, 
or were, large shareholders in the case of the Deutsche See- 
Telegraphen Gesellschaft, a Cologne company, based on a German 
concession, which has for ultimate object the establishment of a line 
of cable from Germany across the Atlantic, which shall not touch on 
English ground, and shall afford a means of competition against the 
existing Atlantic cables which are toa great extent owned by English 
capitaliste. 


The Government and the Telephones.—Sir James 
Fergusson writes to the Times with reference to Monday's debate in 
the House, pointing out that the Becretary to the Treasury, in his 
speech, contended that be could replace the whole of the National 

lephone Company's wires for £2,500,000. He argued that as the 
coat of 96,000 public wires was stated to tbe Committee to have been 
on the average £40 a wire, making £3,800,000, if £1,250,000 of 
“watered capital" (i. e., the surplus paid for the market price of the 
shares of the companies absorbed) be deducted, it leaves a little over 
£2,500,000. “ Whatever be the merits of the ‘water’ question, it 
cannot be right,” says Sir James, to deduct the sum so described 
from the actual cost of the wires, by this time increased to over 
100,000. The blunder is remarkable as having been made by a 
Finance Minister. I should like to add that since the sgreement was 
made with the Post Office in 1693, whereby the trunk wires were 


acquired by Government, and certain restrictions upon the action of 


the company removed, the additional capital expended has been 
almost 22. 500,000, in which there was no water at all, and the 
lines (including private lines) have increased from 48,000 to 
120,000.” . 


The Hawaiian Cable.—A Washington despatch dated 
3rd inst. rays that the item dealing with the laying of a cable to 
Hawaii es Dos struck out of the Sundry Civil Appropriations Bill 
on the insistence of the members of the House of Representatives on 
the Conference Committee. 


The National Telephone Company's Bills.—The 
Standing Orders Committee on Tuesday had before it the National 
Telephone Company (Nos. 1 and 2) Bills, against which the Examiners 
cf Private Bills bave that the rules of Parliament have not 
been complied with. The Bills, which are to some extent alternative 
proposals, have mainly in view the acquisition of powers for opening 
up streets, &o., for the laying down of their wires in urban districts, 
and they also constitute the Railway and Canal Commissioners а 
court of appeal in cases of dispute.—The committee decided to dis- 
pense with the Standing Orders, and allow the Bills to proceed on 
condition that the clause in each Bill referring disputes with regard 
to road opening to the Railway Commit sion, be struck out. 


The Pacific Cable.—In an article on “Colonial 
Affairs" the Morning Post says:— “Telegraphic communication 
between the Pacific Colonies is becoming every day more a matter of 
necessity, and as it is understood that all the parties concerned are 
prepared to pay their share of the cost of the upkeep it is difficult to 
see why there should be any further delay in the matter. Of course 
it is to be an all-British cable—that is to say, it is not totouch any 
station that is not on British territory, but there is no reason why 
there should not be collateral connections, which could be cut at any 
moment in the event of a Euro war. The question of Samoa 
being a group of neutral islands does not matter, as Samoa would be 
only a collateral connection, but if order is to be restored in Samoa 
cable communication between Apia and Vancouver must be brought 
about, and brought about as soon as possible." | 


Post Office Telephone Operators.—In the House of 
Commons the other day, replying to Mr. Provand, Mr. Hanbury said :— 
“ With few exceptions, the operators on the Post Office local telephone 
exchanges ате women. They, as well as the operators on the trunk 
lines, are at preaent unestablished, and have no fixed scales of pay, 
bat proposals are now before the Treasury for settling their position 
and wages. In the meanwhile they are paid wages of varying amounts, 
according to their length of service, and are allowed holidays, sick 
pay, and medical attendance, but, being at present unestablished, they 
are not entitled to онон All operators taken over from the 
National Telephone ompany have been granted an increase of 4s. 


per week. 


Subsidised and State-Owned Cables.—At a meeting 
cf the British Empire League held last Monday, under the presidency 
of the Duke of Devonshire, the following resolutions were moved by 
the Hon. W. P. Reeves, tho Agent-General for New Zealand :— 
1. That this Council noted with pleasure the action of the Australian 
Colonies and New Zealand in offering to guarantee an increased prc- 
portion of the cost of an all-British cable, and expresses satisfaction 
that the Dominion of Canada is willing to share the remaining pro- 
portion equally with the mother-country.” 2. “That in view of the 
undoubted value of the Pacific cable to the Empire, and of its probably 
p result аз а commercial enterprise, the Council expresses а 

ope that every effort will be made to overcome any obstacles that 
msy delay the co-operation of the mother-country in the undertaking." 
After an interesting discussion, the further consideration of the reso- 
lutions was adjourned till next meeting. We do not propose here to 
dealatany length with the subject above referred to,as we have 
already on many occasions expressed our views, which we have found 
no reason to alter. We would, however, point out that the position 
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would be much simplified by the publication of the evidence and 


reports connected with the Pacific Cable Commission held at the 
Colonial Office at the end of 1896. With this information before 
. them, we venture to say tbat those who are not connected with the 
official world would be in а better position, not only to discuss the 
subject, but possibly also to understand the sources of difficulties and 
objections which have delayed its accomplishment, and to assess 
accurately the true value of these. Some space is devoted in a con- 
temporary to furnishing objections to the proposal that the system of 
cables advocated by Sir Sandford Fleming should be State-owned. 
This objection, however, in the present instance can only be a matter 
of degree, not of principle, asthe lines with which these State-owned 
cables would tosome extent compete are at present in receipt of aid 
from various Government sources, and have already received in sub- 
sidies, guarantees, &c., considerably more than £3,000,000, apart from 
various concessions and privileges which stand in the way of free com- 
petition. In reviewing an article which appeared in last month’s 
Nineteenth Century, our contemporary says: '"Mr. Hurd states that 
' the present tax on intercommunication would cease ;’ but it does 
not appear that messages are to be carried free.” To us it seems 
clear that Mr. Hurd in no way suggests the total abolition of pay- 
ment for telegrams, the tax be refers to appears to be the excessive 
amount charged for telegrams beyond the sum which would afford а 
fair return on a fair estimate of the cost of the cables at present 
carrying the traffic. As to the question of cables in war time, dealt 
with by Sir James Anderson several years ago, we find that Sir James 
Anderson writes: I do assert very positively that а dozen Alabama- 
like craft can be very quickly made ready to cut as many cables as 
may bs desired.” It ie clear that the cables to suffer first would be 
those most easily reached and destroyed; at present these un- 
doubtedly are the group of cables which cross the mouth of the 
English Channel, off Brest. Here converge all the submarine cables 
which form our means of communication with Gibraltar, Malta, 
Egypt, Africa, India, China, Auetralia, and New Zealand, and these 
ran for over 150 miles in water under 100 fathoms in depth; and in 
this area the Alabama- like craft," spoken of by Sir James Ander- 
son, could in a very short time work such havoc, as would probably 
convinoe even those most interested in the existing cables, of the 
national value of а system of cables such as that proposed by Sir 
Sandford Fleming, which would lie in deep water, and far from 
immediate danger of interruption. We are quite aware tbat in theory 
the mouth of the Channel will be so thoroughly patrolled, that the 
disaster we foreshadow is theoretically impossible, but in any case, 
to use a homely metaphor, we would much prefer that “all the eggs 
should not be in one basket." Our contemporary advances as an 
argument to be carefully weighed, that should the State take 
action in extending the strategical cables referred to, one of 
the effects would be to destroy the international character which 
submarine cables have hitherto borne.” It isextremely dcubtful to 
us whether in war time cables have ever borne an international 
character. Even in the recent war we have seen cables, the property 
of English companies, cut and interrupted by the belligerents, and, 
on the otber hand, we have also seen telegraph companies owning such 
cables, refuse to restore and work them pending hostilities. 


Telegraph Act (1892) Amendment Bill—In the 
House of Commons the other day, on the order that the Telegraph 
Act (1892) Amendment Bill be read a first time, Sir C. Cameron asked, 
as a point of order, whether this Bill did not deal with matters which 
should be dealt with in à public and not a private Bill. The Bill now 
before the House dealt not merely with the whole metropolitan area 
but with the entire United Kingdom, and there „ of 
remedying the matter by expunging clauses, as p y the entire 
Bill would have to be expunged. The Bill established а new juris- 
diction which was to supersede the local authority in matters affect- 
ing their streets. The Act which the Bill proposed to amend was one 
conferring powers not on the National Telephone Company, but upon 
the Postmaster-General ; the Telephone Company only came forward 
as the licensee of the Postmaster-General. ё replied at 
some length to Sir О. Cameron, and he said that he regarded the dis- 
cussion on the first reading of a private Bill as being now as com- 
pletely obsolete as on the first g of public Bills. If the hon. 
member desired to bring forward his objections to the Bill on its 
merite, his opportunity would arise on the second reading. The Bill 
was then read a first time. 


Telegraphic Interruptions and Repairs:— 
OABLES. Down, Repaired. 

Amason Compeny's cable— 

Oable beyond Gurupa .. June llth, 1898 .. eec 
French Company's cables 

New York-Hayti .. Feb. 10th, 1899 e 

Paramarioo-Cayenne ... Feb. 10th, 1899  ... ivi 
Dakar-Bathurst iei .. Feb. 9:h, 1899 ... - 


LANDLINES. 
Lines near Fao (between 
Bagdad and Bassora) — ... Feb. 16th, 1899 March, 5th 1899, 
Communication with Interior 
of Nicaragua, except Rivas Feb. 24th, 1899  ... s. 
Indo-European lines (be- 
tween Kertsch and Souk- 
boum- Kale) .. March 1st, 1599  ... March 4th, 1899 
Odessa and Kertech ... March 6 h, 1899 i 7 


Baigon-Bangkok nx .. March 7th, 1899 M а» 
A Telephone Service Meter.— We understand that the 


Barnet automatic telephone service meter is being pushed in this 
country by а syndicate. The meter is the invention of Mr. T. 
Barnet, of Sydney. When municipalisation of telephone systems is 


in prospect, with & view to more extensive and efficient use of this 
means of communication, the syndicate comes forward at the psycho- 
logical moment to press upon telephone undertakers the advantages 
of a toll system in preference to the usual fixed charge per annum, 
the cost of а service being regulated by the extent to which a sub- 
scriber uses it. Ifa price were to be paid for each call, it would put 
a brake upon those who occupy the lines with what have been termed 
“ frivolous” and unnecessary messages, while it would bring the tele- 
pone within the reach of the large class who are indisposed to pay а 

gh yearly subscription. A small nominal subscription to every 
user with a trifling charge for each call is in harmony with some of 
evidence given before the Select Parliamentary Committee and more 
or less with the findings stated in the report of that Committee. We 
are not yet able to state the exact details of the Barnet service meter, 
but the Barnet Automatic Telephone Service Meter Syndicate is 
represented in this country and the Continent by Mr. A. L. Baird (of 


Bydney), at 55, Chancery Lane, E.O 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—March 10th. The Electric Lighting Com- 
mittee wants tenders for the supply of copper strip. See Official 
Notices” March 3rd. 


Aberdeen.—March 29th. The Corporation wants tenders 
for permanent way, overhead line work, feeder and test cables, cars, 


switchboard, &c., for electric tramways. See our Official Notices 
this week. 


Ambleside.—Tenders are, according to an exchange, 
about to Ъз invited for gas engines, generators, boosters, switchboard 
and battery, and mains for electric lighting at Ambleside. Intendiog 
tenderers should send their names to the engineers, Messrs. Hopkin- 


Barking Town.— March 27th. The Urban Oouncil 
wants tenders for an 80-kw. steam dynamo (vertical high speed 
enclosed and two-pole dynamo), with pipe-work and aoces- 
sories. Sse our “Official Notices ” this week. 


Belfast.—March 16th. , The Electric Committee wants 
tenders for switchboard extensions See our Official Notices” 
February 24th. 


Bury.—March 20th. The Electric Lighting Committee 
wants tenders fora Lancashire boiler with steam and other pipes. 
Bee “ Official Notices " March 3rd. 


Canterbury.—March 14th. Tenders are wanted for 
boiler house plant, engine house plant, extensions of switchboard and 
mains. See our Official Notices ” February 17th. 


Dundee.— March 15th. The Gas Commissioners are 
inviting tenders for four Lancashire boilers, two 450-H.P. steam 
engines and dynamos, and one 700-H.P. steam engine and dynamo. 
Particulars from the electrieal engineer, Mr. W. Н. Tittensor. See 
our “ Official Notices February 17th. 


France.—February 16th. Tenders are being invited by 
the French Post and Telegraph Authorities in Paris for the supply 
of 825 tons of bronze or copper wire. Tenders to be cent to Le Bous- 
S-cretariat d'Etat des Postes et des Telegraphes, Rus de Grenelle, 
103, Paris, whence particulars may be obtained. 

Glasgow.—March 15th. The Co 
for the reconstruction of tramways ассо 
our " Official Notices " March 3rd. 

The Police Board wants 


Greenock. — March 16th. 
tenders for mains, arc lampe, poles, &o. See "Official Notices " 
March 3rd. 


Hammersmith.— March 15th. The Vestry invites 
tenders for water-tube boilers, 1,000-H.P. slow speed engines, and 
two 60/-kw. alternators, feeders, and cast-iron pipes. See Official 
Notices " February 24th. 


Lewes.—March 24th. The Corporation is prepared to 
receive offers from those willing to establish an eleotricity supply 
undertaking. See our " Official Notices " February 17th. 


Londen.—March 14tn. The Great Central Railway 
Company are prepared to receive tenders for the supply, during the 
12 months ending April 30th, 1900, of electric light materials. 
Sealed tenders endorsed Tender for——”to be in the hands of 
Mr. отаг B. Holt, secretary, not later than 10 a.m. on Tuesday, 
March 14th. 


Pernambuco.—March 18th. The Government of the 
Btate of Pernambuco invites tenders for the construction of an electric 
tramway to run between that city and Olinda, situated at about 
three miles distance. "Tenders, duly sealed, must be addressed to the 
** Secretaria da Industria,” Pernambuco, and should be received there 
not later than March 18th. Further particulars may be obtained on 
application at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 6 p.m. 


(Continucd on page $83.) 
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CANTERBURY CORPORATION ELECTRICITY 
| ‚ WORKS. | 
— 

Vanrovs forms of light have been in use in ТЕ ancient 
city of Canterbury since the days of Chaucer's Pilgrims, and 
we have the pleasure of chronicling the fact that the electriq 
light has now been adopted. It has taken а long time to 
come about. The supply of gas and water i in Canterbury i is 
in the hands of one company, which, ten years ago, promoted 
a Bill for the further extension of: their plant. and powers, 
including authority to supply electrical. energy. The 
City Fathers, however, thought that the . company 
was going a bit too far, with the result that the electric 


County Hotel, lighted it throughout with the electric light, 
generating the current upon the premises. So satisfactory 
did the sample appear, that the Council took into considera- 
tion the advisability of giving the whole of the citizens the 
opportunity of lighting their premises electrically, and 
finally, in September, 1895, the Council appointed Mc. 
Robert Hammond, M. Inst. C. E., M.LE.E., to draw up a 
report. An Electric Lighting Committee was formed, and 
Alderman Mason, who from the first has been the enthusiastic 
friend of the new illuminant, was appointed the chairman. 
In due course the report made its appearance, and, as may 
be expected, Mr. Hammond strongly urged the advisability 
of the Corporation taking up the work of electric lighting 


Ук oF ENGINE AND Dynamo Room. 


lighting powers sought by the gas and water company were 
refused. Hardly, however, had the Corporation disposed 
of this application than the Brush Company gave them 
notice of their intention to apply for a provisional order, 
with the usual result that the Town Council got their own 
order, it receiving the Royal assent on Jane 11th, 1891. 
The Brush Company, not to Ъз left out in the cold, im- 
mediately began negotiations with the Corporation for a 
transfer of their powers, and finally an agreement was arrived 
at, but for some reason, which we have not been able. to 
discover, the agreement was never signed. 


The next step was made by an enterprising citizen, by. 


name Councillor. Lnkey, who, in remodelling. the ancient 


themselves, and prognosticated a profitable future for the 
undertaking in view of the number of low-roofed shops and 
premises abounding in the old city. In addition Mr. Ham- 
mond urged that a refuse destructor should be erected. In 
this connection we cull a sentence from his report :— 

“ ,. .. . . I think there will be an opportunity of 
utilising in Canterbury what is, at the present time, a waste, 
and, I might venture to add, a dangerous product. I refer 
to the ойу refuse, which has hitherto been dealt with in a 


. ]Bborious and: costly way. It is, as you know, at present 


carted to the Sewage Disposal Works. On the way it turns 

ope of the fairest-lanes in England; much frequented by 

citizens and neighbours, into a polluted .plaoe. _ Ab its 
F 
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destination it has been beaped into a mound forming an 
eyesore to the passing railway travellers. The natural and 
proper method of disposal of the refuse of dustbins is by 


f 


f 


{| CABLE CONNECTIONS TO METERBOARD AND SWITCHBOARD. 


cremation, and if the Corporation adopt this method it 
would be an economical plan to combine the dust destructor 
works with those for electric lighting.” 


Board was made for sanction to a loan of £20,000 to carry 
out the first works. | 

The opponents of the scheme, however, though tempo- 
rarily thwarted, organised а very strong opposition to it, 
with the result that on one pretext or another, it was 
delayed for а whole year, and the Local Government Board 
inquiry did not occur until May, 1897. It proved a most excit- 
ing one, the solicitors of the gas company having promoted a 
memorial against the electric lighting, and the opposition 
being conducted by Queen’s counsel and by leading solicitors 
in the town. However, all was of no avail, and finally the 
Local Government Board granted the loan. Mr. Ham- 
mond was allowed to get to work, and in due course to issue 
his specification. This saw the light in November, 1897; 
tenders were duly received, and the contracta distributed as 
follows :— 
Buil and foundations . 
Boiler Louse plant - 
Engine house plant „> 


A. J. Brewster, Canterbury. 
.. Robert Taylor & Son. 
. India-Ruabber, Gutta-Percha, and 
оеш Works Oo., Limited. 
penoer & 


Overhead travelling crane ... James Co. 
Switchboard and instruments .. Crompton & Oo., Limited. 
Battery of accumulators... .. Obloride Electrical Storage Byn- 
dicate, Limited. 
Mains — insulated cables and 
Western Electric Company. 


trenching sis T iss 
Public lamps—arc and incandes- 

cent lamps, posts, and brackets Crompton & Oo. 

Meters "m vix ^. oo В, Z. de Ferranti, Limited. 

The system fixed upon by Mr. Hammond was the low 
tension three-wire system with & voltage between the outers 
of 440 volts, feedera being taken from the works to suitable 
spots in the city.. 

In the course of laying the mains the Corporation issued 
a circular to consumers expressing their willingness to carry 


BOILERS AND MECHANICAL STOKERS. 


After a good deal of discussion Mr. Hammond’s report 
was adopted, and an application to the Local Government 


the supply mains into consumers’ premises free provided that 
the request for connection was made while the trench in 
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front of the premises was opened. The offer was very freely 
accepted, and MUTA the laying of the mains 136 premises 
were connected up, thus putting the works in the magnificent 
position of starting with over 3,000 lamps on the first 
night of supply. Indeed, the capacity of one of the sets 
of plant is fully taxed to supply the pioneer customers, with 
the result that the Corporation have instructed Mr. Hammond 
to draw a specification for an extension involving a further 
expenditure of £12,000, and tenders for the additional plant 
were recently invited. 

A portion of the new work consists in laying mains in the 
Cathedral precincts, and we hope it will not be long before 
the venerable cathedral will have introduced into it the only 
light which should be permitted in these ancient edifices, it 
being well known that gae has a most deleterious effect upon 
the stonework, as evidenced by the stone dust which is to be 
found in all gas lighted churches. | 

The choice of a site occupied, as it always does, а good 
deal of anxious thought, but finally one was hit upon, which, 
though somewhat removed from the heart of the city, has 
the great countervailing advantage of an ample supply. of 
water for condensing and an easy vi gn for coals. The 
buildings were set out by the consulting engineer, the detail 
plans being ably made by Mr. Adam Horsburgh Campbell, 
Asso. M. Inst. O. E., the city surveyor. The contract was let to 
a local firm, Mr. A. J. Brewster, the chimney, which especially 
attracts attention, having been erected by Mr. George Tourney. 


DESCRIPTION OF PLANT. 


In the boiler house there are two Lancashire boilers, each 
30 feet long x 7 feet diameter, designed for a working pres- 
sure of 140 Ibs. per square inch. 

The bulk of the boiler mountings are by Messrs. Charles 
Winn & Co., and comprise dead weight safety valve, high 
steam and low water valve, junction valves, &c., but the 
water gauges and blow-off valves are of Messrs. Hopkinson’s 
manufacture. The furnaces are fed by mechanical stokers, 
which were made by Messrs. Proctor, and are driven by an 
electric motor fixed in the economiser chamber. A Cameron 
feed pump, Sirius injector, and Green’s economiser of 96 
pipes complete the equipment, the last named being driven 


an ordinary continuous load, but is designed to work up to 
84 kilowatts if required. The working steam pressure will 
be 125 lbs. per square inch at the engine stop valve when 
condensing, or 140 lbs. non-condensing. Each set is fitted 
with a Körting condenser capable of maintaining a vacuum 
of 26 inches when the engines are working at full load. 


LAYING MAINS, 


The condenser is fitted with a non-return valve to 
prevent water backing up into the cylinder, and there 
is also a Blake and Knowles automatic valve fixed on 
the branch pipe leading to the atmosphere. By an ingenious 
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PLAN or STATION, 


by the same motor as the stokers. The whole of the boiler 
house plant n by Messrs. Robert Taylor & Sons, 
of Marsden, Yorkshire. 

The generating plant at present at work in the engine 
and dynamo room consists of two  Belliss-Silvertown 
high speed direct current sets, composed of a standard 
Belliss two-crank compound engine, with two Silver- 
town single horse-shoe under-type dynamos fixed one at each 
end of the crankshaft. Each plant is capable of giving an 
output of 75 kilowatts at a pressure of 220 to 250 volts as 


arrangement of levers, an air cock on the condenser is inter- 
locked with the water valve in such fashion that the air cock 
must be opened, and the vacuum broken in consequence, as 
soon as the water valve is partly closed. By this means the 
full head of water on the condenser is ensured. 

The steam range is comprised entirely of lapwelded steel 
pipes. From each boiler there is a 5-inch branch leading 
into a cast-iron tee piece, which also forms a drain pocket, 
being fitted with steam traps for leading away any water 
that may condense in the pipes, These tees are connected 
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by а 6-inch steel pipe fitted with a Hopkinson parallel slide 


valve, with outside screws, and from them are led the 4- inch 
steel branches to the engine separators, each branch being 


furnished with a stop valve which can be manipulated from 
the engine room floor level. | 

The steam after leaving the engines is exhausted either 
direct into the atmosphere or into the condenser already 
described. The atmospheric exhaust pipe and the discharge 
pipe from the condenser are laid side by side under the 
engines, passing through separate tuorels in the concrete 
foundations, and are continued thence in straight lines to 
the outside of the buildings. Here the atmospheric pipe 
takes an upward turn, rising toa height of 10 feet above 
the roof, and the discharge pipe terminates in a brick sump 
from whence the condensed steam and water are returned to 
the river. The high and low pressure drain pipes from the 
engines follow the same course. 


: The feed water fs drawn from a small underground tank 
connected to the larger tank by a 8-inch pipe passing through 
a Kennedy meter. The water level in the feed tank is kept 
at a constant level by means of a ball valves There is a 
separaté connection from the town’s water main to the feed 
tank. The exhaust steam from the feed pump is utilised to 
raise the temperature of the feed! water, a fiat condensing: 
coil being fixed in the feed-water tank for this purpose. The 
lower end of this coil is corineatéd ta the“ base of the over- 
flow pipe. The condensed steam finds its way through this, 
pipe to the drains, and any vspour that may remain’ is 
carried away up the chimney, the overflow pipe being! 
extended vertically with this object in view, and having a 
ров ошо in the side to serve as the overflow from the 
tank. — | | i 

The feed pump has two deliveries, and from it to the 
boilers there is à complete double range of ifeed pipe, one for: 


SWITCHBOARD. 


The water for boiler feed and for condensing purposes is 
pumped from a sump outside the building by means of two 
electrically driven centrifugal pampe, each capable of lifting 
5,000 gallons per hour, the total lift being about 30 feet. 
The pamps are by Messrs, Evans, of Wolverhampton, and 
are driven by Silvertown motors. Both pumps deliver into 
a cast-iron water storage tank of a capacity of 20,000 gallons, 
a float and index being provided for showing in the engine 
room the height of water in the tank. 

The storage tank is supported on girders over the econo- 
miser chamber for which it serves as the roof. The town’s 
water supply can also be pressed into the service if required, 
a 9-inch connection having been made to the storage tank 
with valve outside the pump chamber. 

The water supply to the condensers is carried overhead 
across the engine room, and with the exception of the steam 
— this is the only overhead pipe in this part of the 
works. 


hot feed апа the other for cold. These feed pipes are 
9-inch cast-iron pipes and are fitted with Hopkinson 
valves. The cold feed passes direct from the pump room to 
the boiler house, baing connected by a 23-inch copper 
branch to a check valve on each boiler. The hot-feed 
from the pump room to the economiser and thence returns to 
the boiler house, and is there connected by similar copper 
branches to check valves on each boiler. "The injector can 
also deliver water into either the hot or oold feed range. | 
In addition to the steam dynamos there is a variable ratio 
motor-generator intended for use as a booster when charging , 
the batteries from the omnibus bar. The generator side is 
designed for a working current of 90 amperes, with a. 
variable pressure of 20 to 100 volts, the motor being driven 
at a pressure of from 220 to 250 volta. d 
The whole of the engine house plant and pipe work has 
been erected by the India-Rubber Company. | 
An overhead. travelling сгапе capable of lifting up to. 


8 = a 


Vol 4€& No 1,111, MaROR 10,1899.) 


THE ELEOTRIOAL REVIEW. 


878 


10: tons (made by James Spencer & Co., of Wednesbury): 
spans the engine house, a noteworthy feature being the very 


limited use of cast-iron in ita constraction. 

The accumulators were supplied by the Chloride Electrical 
Storage Syndicate, Limited, the cells being thé well-known 
“R” type now used во extensively: in electricity supply. 
stations. They are constructed upon a combination of 
mechanical and chemical principles, combining the advan- 
tages of the Planté and Faure types of plates, lightness, 


durability, large capacity, and high rate of discharge, being: 


special features. 
‘The complete battery consists of 280 cells in glass boxes, 


having а capacity of 630 ampere-hours, and is capable of main-. 


taining a discharge of 60 amperes continuously for 10 hours 
with a terminal E. M. F. of 500 volts. It ie, however, only 
intended to charge 240 cells at the ttart, the remainder being 
held in reserve and for sparer, and added as required. The calls 
rest on wocden trays supported on glass insulators, and are 


т 


ANOTHER VIEW OF ENGINE AND Dynamo Room. 


suitably arranged on stands for easy inspection. The stands 
are of. pitch. pine, and all horizontal parts are protected from 


acid spray. 1 lead bent along the edges in the form of 


- an inverted 


The connections from the cells to the switchboard are made 


with lead covered cable. The battery is charged direot from the 
omnibus bars ; а somewhat novel feature of the arrangement 


being the position of the regulator cells, which are not fixed, 


on the extremities as is usual, but in the centre of the 
battery on either side of the middle wire. The object of this 
arrangement is to enable all the regulator cells to be charged 


y one booster at the same time that the main battery is 
being charged. | 
. SwitcH GEAR. 


The whole of the work in connection with the switchboard. 


and regulating gear has bsen carried out by Messrs. Crompton 
and. Co., Lo | 
cation and requirements. 


on and Chelmsford, to the engineer's specifi- 


- The board is divided into three sections, the positive on 
the right, the battery and middle wire in the centre, and the 
negative on the left. It is arranged for dealing with the 
four dynamos, arranged two on either side of the three-wire 
system, two batteries of accumulators with arrangements for 
charging the inner cells by the motor transformer, also for 
Md feeder mains with the necessary instruments and plug 
ars. : | 

The side sections are divided horizontally into three panels 
devoted to dynamos, plug bars, and feeder circuits respec- 
tively, reckoning from the bottom panel. ME, 

In circuit with each dynamo is placed an ammeter, and a 
combined duplex switch and fuse, the switch being arranged 
with a special sparking piece in order that its main contacts 
may not suffer damage should there b» any current passing 
when the switch is operated. There is also an adjustable 
minimum cut-out of the well-known Crompton typ3. | 

There is a common voltmeter in the centre of the panel for 
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the two dynamos. The centre slate contains the plug bars, 
which are of massive contraction, and are so arranged that] 
either dynamo or battery may be connected on tojany one of 
the five feeders or on to the worke’ circuit. " 
The. top panel contains the five duplex switohes and fuses 
and ammeters for the feeders. Thé negative side of the 
board is exactly similar to the positive side described aboye. 
A eloping elate shelf at a convenient height runs the 
entire length of the board, and on it are mouuted the shant 
breaking switches and also the regulating switches for the. 
dynamos. The two centre swit>hes are in circuit with the 
motor generator, the starting switch for this being placed on 
the wall of the engine room close to the motor generator itself. 
The centre section, as stated above, contains the battery 
gear which consists of a charging switch, the contacts of this 
being on the board, and a 30-way discharge switch. The. 
handle and indicator only for the latter are on the board, the 
switch itself being bolted to the battery room wall, and 
operated from the front of the board by a long spindle, 
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This arrangement saves а large number of cables being 
carried across the space at the back of the board, and con- 


sequently the connections at the back of the board are very 


much simplified. 

The donble-pole switch shown on the right-hand panel is 
for the dynamo of the motor transformer, and the double- 
pole throw-over switch on the left-hand panel is for throwing 
the motor side of the transformer on to other side of. the 
circuit for balancing purposes. The two single-pole switches 
shown on either panel are emergency switches in the battery 
circuit. | 

The top panel contains the voltmeters for reading the 
pilot, omnibus, feeder, battery and motor transformer volts, 
the switches for these voltmeters being placed within easy 
reach on the lower panels. At the top of the board are placed 
the two battery ammeters, the middle wire ammeter and also 


the ammeter for reading the charging current of the motor. 


outer of the cable. The insulation between the inner and 
outer conductors is composed of paper and jute, the 
remaining insulation of jute only, the whole bei 
impregnated with insulating compound and oov 
with lead ith inch thick. The  lead-covered cable 
is then served with Hessian tapes and armoured with two 
steel ribbons each 040 inch thick laid on spirally so as to 
break joint, and finally served again with two Hessian tapes. 
The distributing network, consisting of 125 square inch and 
1 square inch triple concentric cables, is so arranged that it 
embraces the whole of the principal streets, making a total 
length of 5} miles. This network is fed at five pointa by 
triple concentric feeder cables, brought direct from the works 
to specially designed boxes together with the necessary pilot 
wires.. Wherever possible the pilot wires have been made up 
forming 6-core and 9-core cable. 

Disconnecting boxes of the three-way and two-way type 
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transformer. All ammeters on the board us of the shunted 
. by Crompton & Co.), the shunts being 
P 


at the back of the board, the voltmeters being of the- 


wel known Kelvin type manufactured by Messrs. James 


te, i 
The whole board is contained in a wrought-iron frame, 
the slates being held in position by bolts passing through 
ebonite bushes. A neat brass strip is screwed on to the front 
of the framework in order to hide the joints. One of the 
socompanying illustrations gives an excellent view of the 
board and gear 


THe MAINS. 


The contract for the underground mains has been carried 
out by the Western Electric Company, North Woolwich. 
They are of the triple concentric lead-covered and armoured 
type laid direct in the ground. 

The middle or neutral wire of the, леш is placed on the 


have been fixed at various points in brick pits so that any 


section or sections can be fed from any of the five-feeder 
cables if necessary. . 

The house connections are made to the mains by means of 
the Western Electric Compan 's house service box of the 


а type, filled solid with ing compound, and the end 
of the service cable is finished off in a newly designed single- 


pole fuse box also made by the Western Electric Company, 
who undertook the connection of consumers’ wires 
mains, the fixing of meters, and the connection of cables in 
the works to meter board and switchboard. 

The accompanying illustrations show the laying of the 
mains in progress in one of the principal streets, and the con- 
nections of cables to the meter and switchboard. 


PunaLIiC LIGHTING. 


Some may cavil at the introduction into the ancient streets 
of Canterbury of such modern articles as arc lampe, but at 
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resent they are used sparingly, there being only a dozen 

ed in the most prominent situations. The committee, 
however, have adopted the extremely good principle of sub- 
stituting electric incandescent aun for gas lampe on the 
whole course of the mains, and when this portion of the 
work is completed there will be 170 posts, each containing 
an incandescent lamp enclosed іп a Frólereau lens. So much 
care has been exercised over the choice of poste, that this 
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are arranged to be turned off from six centres with switch 
boxes connecting to one of the outers of the system in the 
distributors, а single armoured switch wire running alon 
each street. Each lamp, therefore, has one pole connec 
to the outer or neutral wire of the distributing main and the 
other pole connected to the special return, all the connections 
being arranged in а special junction box. 

The lamps and pillars have been supplied and fitted up by 


НА. We ИШ ^B» 
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work has been unfortunately delayed, and /asuthe posts are 
still in the founders’ shops, nojopportunity is given at pre- 
sent of judging of their effect, but we can say with certainty 
that they will be а great improvement upon the present gas 
arrangementa, 

The arc lamps which light the main strect are arranged to 
run in one series of nine at 440 volts controlled from the 
works, and one series of four at 220 volta with controlling 
switches, &o., at the police station. The incandescent lamps 


Мезвге, Orcmpton & Co., Limited, of Chelmsford, the smaller 


pillars being to a special design prepared by Messrs. James 
Allen, Sen., & Son, of Glasgow. 


ScaLE oF CHARGES. 


The little pamphlet which Mr. Hammond always draws up 
for his works has done good service at Canterbury. The 
price fixed by the ра ів :—Private lighting 6d. per 
unit, and power and heat 34. per unit, The great success 
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Khat hàs attended the pioneer lighting is, we trust, an augury 
of the continued success of the undertaking, which certainly 
starts under better auspices than any other municipal under- 
taking of its sizə in the kingdom. - — 
Ex xENSIONS. 
The specification already referred to was issued a fort- 


night ago and embraced the following plant :— 
One Lancashire boiler 30 feet х 8 feet combined with mechanical 


, &C. 

One high speed 150-kilowatt steam dynamo and accessories. 

Necessary steam, exhaust, water pipes, &c. 

Condenser, centrifagal pump, motor and switch gear. 

Addition to switchboard. 

Addition to mains. 

Had the scheme not been £o bitterly opposed in its early 
stages, the City Council would no doubt have been 
emboldened to put iu rather larger plant than that to which 
they limited Mr. Hammond, a fact which they now deplore, 
as there would have been a saving of money as well as space 
had the more generous plan been adopted. The representa- 
tives of other local authorities should take a lesson. 

Finally, we heartily congratulate the Corporation, con- 
tractors and consulting engineer, on tbe initial success of the 
undertaking, and we extend our thanks to Mr. G. Spencer 
Hawes for his assistance in compiling the foregoing. 


"THE CITY OF LONDON ELECTRIC 
LIGHTING COMPANY'S WORKS. 


| (Continued from page 840.) 
THE original designs of the system divided the City for 
lighting purposes into two halves, cach of which was to be 
е pans from two distinct works, which were to be situated 
at Bankside and Woolquay. Althovgh plant was actually 
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erected at the latter place, it soon became evident that the 


most advantageous course was to centralise the whole of the 


plant, and eventually the Woolquay machines were trans- 


- planted to Bankside. The idea of keeping the City in two 


portions is still maintained and the works fall naturally into 
distinct sections, one half of the station supplying one district 
of the City and the other half feeding the remainder. The 
machinery is also controlled from two separate boards, and 
the working arrangements are so distinct that while one 
section of the machinery is working at full load, due to a fog 
over а portion of the Ойу, the other is doing practically 
nothing. It must not be supposed, however, that there is no 
method of intercommunication between the two, for by 


means of interconnecting switches a machine from one 
portion could be connected on to the other side of 


the works, or when the neoessity arises, such as at times 
of small demand, the two sections of the City can 


. be supplied from either section of the works. There is no 


~ 


doubt that the conditions of supply are exceptionally diffi- 
cult, owing mainly to the short space of time in which the 


City occasionally is enveloped in fog. There is practically, 


with the exception of street lighting, no summer load, yet 
even at the end of May, owing doubtless to a fog, the Joad 
has been known to rise within a few minutes from 1,400 kw. 
to 5,000 kw. Naturally, the stand-by losses of such a system 


. must be considerable, and, moreover, would have great infia- 
ence on the working costs. 


In considering tbe City syatem in a little more detail, it is 
necessary to say that the generating plant at the moment 
consists of 10 Thomson-Honston generators, driven by 


 Willans & Robinson engines; these comprising the north 


side of the station, while the southern section consists of 
Brush (Mordey) alternators, driven by Brush vertical engines, 


and two Ferranti fly-wheel alternator seta. 


The steam generating plant consists entirely of Babcock 
and Wiloox boilers of the “double deck ” type. Each boiler 
has 4,400 square feet heating surface, and is composed of 20 
sections, each consisting of 19 lap-welded wrought-iron tubes 
8 inches diameter by 15 feet long. 

There are two steam and water drums each 48 inches 
diameter x 21 feet long made of steel plate } inch thick ; 
these drums are surmounted by a cross drum 24 inches 
diameter x 8 feet long, provided with two steam nozzles 
7 inches diameter. 

Each boiler is provided with the usual valves, and have 
been tested under the usual hydraulic pressure, and are con- 


structed for a working pressure of 160 Ibs. per square inch. 


The boilers are arranged in batteries. Each boiler is 
fitted with a Vicar’s mechanical stoker, which is driven from 
а countershaft operated bya Bumsted & Ohandler engine. 
Forced draught is provided for the boilers by means of a 
Sturtevant blower. 

Above the boilers there is a Jarge room running the whole 
length of the boiler honse, which is used for storing and 
conveying coal to the boilers. The coal is picked up bya 
hydraulic crane and grab from barges at the river side, the 
grab carrying 15 owt. at each journey, and fed into 4 “ push 
plate" conveyer, which distributes the coal to the hoppers 


of the mechanical stokers through trap doors which are 


operated from the boiler honse floor. In connection with 
this is arranged an automatic meansof recording the coal con- 
sumption. At the top of the iron shute leading to the hopper 
is a balloon-shaped vessel which holds a ton of coal, before 
the coal can be released it is necessary that the balloon be full, 
when this is so the coal drops into the furnaces. 

The waste gases from the boilers are discharged into the 
main flue which under the boilers and measures 
12 feet х 10 feet, at the end of this flue there are fuel 
economisers, dampers are also provided to allow economisers 
to be ont ont and the gases sent through a bye-pess into the 
chimney. 

The feed pumps are mainly of the * Cameron ” type and 
Weir direct acting. 

The feed pipes are for the most part of wrought-iron 
4 inches in diameter, and are arranged on the duplicate 
system. The feed water passes through the economisers on 
ita way to the boilers. | 

The main steam pipes are of steel, 10 inches diameter, with 
electrically welded flanges. The main pipe in the engine 
room is carried over the top of the steam gallery, and 
branches are led to each boiler and engine, stop valves being 


‘Baboock & 


placed at frequent intervals, so that sections of the pipe may 


be cut out. The branch pipes to the engines and 
boilers are 7 inches diameter and are fitted with valves ; 
steam separators are inserted in the branches to the engineer. 
There is а second branch from the steam drum on each boiler, 
which is connected throngh a valve to an equalising pipe 
carried over the tops of the boilers. Oopper expansion 
bends are provided both in the main steam pipe and equalis- 
ing pipe. 

The exhaust pipes from the engines are of cast-iron, 
12 inches diameter. At present the engines are exhausting 
into the atmosphere through a pipe carried over the engine 
house roof, and connected to the up-take pipe from each 
engine, This main pipe terminates in a water separator 
through which the exhaust steam passes before entering the 
chimney. | 

(To be continued.) 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 874.) 


Poplar.— The Guardians want tenders for steam turbines 
and dynamos (direct coupled), electric motors, accumulators, cables, 
wiring and fittings, distribution, and switchboards. S е our Official 
Notices” February 24th. 


Rothsay.— March 27th. The Town Council wants 
tenders for 220 H.P. coupled engines and dynamos, switchboards, 
cables, arc lamps and posts, feed pump; steam and exhaust pipes, &oc 
Bee our “ Official Notices " this week. 


Southend-on-Sea.—April 6th. The Corporation want 
tenders for the temporary transfer of their 1891 Electric Lighting 
Order. Soe “ Official Notices ” March 3rd. 


Spain.—March 16th. Tenders are being invited until 
March 16th by the municipal authorities of Betanzos, for the con- 
cesaion for the electric lighting of the publio streets. Tenders are 
to be sent to El Sscretario del Ayuntamiento de Betansos, Spain, 
whenoe particulars may be obtained. 


Spain.—The municipal authorities of Santiago ate inviting 
tenders until April 20th for the supply and erection of the plant for 
а central power station to be erected near the town to utilise the 


` water-power of the River Tambre for the generation of electrical 


energy for lighting and power purposes. Particulars may be obtained 
from, And ten pen ius tb be sent to, Æl Presidenté del Consejo de 
Administracion Bantiago, Spain. | "E 
Stockport.—March 24th. Tenders for electric lighting 
the Stockport Sunday School are invited to be sent in to the 
Secretary not later than Maroh 24th. ö 


Sunderland.— March 80th. The Corporation wants 


tenders for India - rubber covered cables, cast-iron and wrought-iron 


pes and street servioe boxes, stoneware and bearers, house 


use boxes. See our Official Notioes this w 


OLOSED. | E 


Accrington.—On the 6th inst. the Town Council accepted 
the following tenders. in connection with the electric lighting and 
destructor scheme:—Johnson & Phillips, for three engines and 
dynamos, £2,804 10s.; for mains and cables, W. T. Glover & Co., 
£4,550; storage batteries, the Chloride Electrical Storage Syndicate, 
£910; Orompton & Oo., switchboard, £641. For bricks which will be 
required one contract was obtained by the Enfield Terra Cotta Oom- 

оу, Limited, and another by the Shaw Glazed Brick Company, of 

hitebirk. ' Messrs. Horsfall had a tender for £5,090 accepted. 


Derby.—The Council has accepted the tender of Messrs. 
Wilcox for two boilers and accessories (£2,340) for the 
electricity works. | 


Doncaster.—Thirty-two tenders ranging from 26,260 to 
£2,500 were sent in to the Guardians for the electric lighting of the 
new workhouse. The tender of Mr. T. Scott-Anderson, amounting to 
£2,730 was acoepted. 


Edinburgh.—Last week the Electric Lighting Committee 
accepted the following estimates for the M Donald Road station :— 
Mason and joiner work, Mr. James Kinnear, Edinburgh, £25,000 ; 
storage batteries, Mosers. Pritchetts & Gold, Feltham, London, £6,665; 
overhead travelling crane, Messrs. Oarrick & Ritchie, Edinburgh, £545. 
It was agreed to adhere to the former recommendation of the 
committee in favour of the construction of a subway from M'Donald 


Road up Leith Walk to Picardy Place, at a probable cost of £11,000. 


The comimittee agreed to recommend the Council to put down three 
additional boilers at Dewar Place on the ground lately acquired. 
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Glasrew.—The Corporation have given an order to Messrs. 
Babcock & Wiloox for an additional boiler for the Springburn power 
station, at a cost of £942, and Mesars. T. & T. Vicars are to supply a 
pair of mechanical gei dir of £187. Mr. D. Murrsy is to 
“prepped gd giang k of the electric car route to Govan- 
hill, south o Rutherglen "Rosd, at a cost of £9,046 10s. 8d. Mesera. 

; M'Elroy & Oo., Limited, who executed the overhead 
routes, are to provide the 
ququired in connection with the conversion of 
the Govanhill line, w is practically an extension of 
Street route. Tho amount is £3,912 12s. 3d. 


Islington.— Messrs. Patman & Fotheringham have secured 
the contract for the extension of the Islington Central Electric Light 
Station, to be completed within nine months. 


Leyton.—Messrs. Oliver & Co. have lately received the 
order for arc lamps for lighting Leyton and district. 


of the India Rubber, Gutta-Percha, and Telegraph Works Company, 
Limited, is accepted for the supply and delivery of two motor 
irese at £980 pog and of two iig Sar get at £380 801. 
webject in sach onse to detailed and specifications 
approved by the city slestrical . ; амо that of the ‘Misctric 
Construction 5 Limited, for the vupply and delivery of two 
motor generators at £360 each, and of six boosters at £270 each, 
subject in esch case to detailed drawings and specifications to be 
approved by the city electrical engineer. 


London.—The London County Council on Tuesday con- 
sidered the following tenders received for the xd ja dune of additions! 


lines of telephonic communication between certain parts at the chief 
fire brigade station, Southwark :— 
Private Wire and r e тоюшу .. 258 4 6 
TOKEO a соз by А ee 92 97 16 0 
Strode & Co. es ee ee ee ee 157 0 0 


The lowest tender was ‘accepted: 


London.—The contract for ventilating work, including 
the installation of electrical fans, at Bridgewater 
House, Bt. ашы s Park, d Engin 5 the 
Grah entilating and En ting mpany 
Limited, for the sum of £1,250. O'Gorman 
and Oozens-Hardy acted as 8 а 


Lowestoft.—Last week the Town Council, 
acting ra the advice of а committee, perte to 
following tenders for electric lighting 
:—Bection A., Messrs. Babcock & Wilcox, 
Шш, ao economisers, ‘feed pumps, &c., £1,761; 
Babooc оох, pipework, 
ine and. boiler house, £660; Section C., 
Messrs. usgrave & Oo., Limited, steam dynamos 
and motor boosters, £2,833 ; Section D., The Chloride 
Electric Storage Syndicate, Limited, storage bat- 
teries, £1,534; Section E., Messrs. Laurence, Scott 
and Oo., main switohboard and connections, £875; 
Section. F., Messrs. Oarrick & Ritchie, overhead 
engine room travelling crane, £266; Section G, 
The Callender Cable and Construction Com у, 
groumd mains and conduits for private p lighting, road- 
work, &c., £8,162 10s.; Section H., Messrs.. 
Limited, meer are ae and | 


Shoreditch.—The Board of Guardians have acc i 
tender (£1,330) of Messrs. Peacock & Co., Clerkenwell, for g 7 
п 10 the various departments of ‘the guardians’ premises by 


FORTHCOMING EVENTS. 


Friday, march: 10th.—At 5 Physical Soci 
ratus for 20 55 of 
of s dissolved in Liquids,” b 
M. So.; Note on the Source of in Diffasive 
Convection,” by Albert Griffiths, М.Во.; An Exhibition 
of Dr. A. Wehnelt’s Electrolytic Current Interrupter 
for Ruhmkorff Coils, by A. A. Campbell Swinton. 


Saturday, March 11th.—Institution of Junior on RW Conversa- 
по at Westminster Palace Hotel. Reception at 
m. by the president, Sir W. H. White and Lady 
Ы te; the chairman, Mr. В. Н. Јоу and Mrs. David 
oy 
Institution of Electrical Engineers. Studente’ visit to the 
Davy Faraday Research Laboratories of the Royal 
Institution at 11 a.m. 


Wednesday, March 15th.— At 7.30. Institution of Electrical 
En . Btudent ш Paper on “The А „ту 
on of Electric Motors to Printing Presses,’ 
E. V. Young. 


.. “А Btudy of an 
Bate of Diffusion 
Albert Griffiths, 


Thursday, March 16th.—At 2.30 p.m. Institution of Civil Engineers. 
Students’ visit to the generating station of the South 
„ Supply Oorporation, in course of con- 


Saturday, March 18tb.—At 11 am. Institution of Electrical Engi- 
neers. Studente’ visit to the Langdon- Davies Electric 
Motor Company. Meet at the works, 101, Southwark 
Street, B.E. 


THE VICTORIA ACCUMULATOR. 


THE results shown in the following н are those of tests msde by 
Mr. G. J. Gibbs, of Bradford, Mr. C. gnoletti; the late Mons, 
VVV Chemistry and Elec 

tricity, of Paris, upon the Victoria aciei, battery, which is being 
ooa by the Eclipse Brass and Copper Oompany, Limited, at 


The Y Victoria accumulator,in its present form, is the outcome of 
many years’ experience 
The chief features of the accumulator are :— 
l. The active material is a special compound of lead salts with 
matters. One of the chief 55 of this active 


ed dadare 
be remarkable. Its 1 prop 


as being very great. A battery in use for carriage lighting remained 
at over two volts for nearly two months. Cells de 
Continent for testing showed 2°15 volts on arri 
mm 55 side. 


Р X 


tched to the 


plates are of a special manufacture and oon- 
ve material being securely locked in the plates, 


which at the same time possess the requisite flexibility, and are 

buried in the active material, thus being kept free from direct 
сезше 

Cast grids are in this accumulator entirely abolished, the 

hd plates being formed ont of lue rolled lead ; ensuring 

lightness, conductibility, and are yet of extreme strength ard 


‘toughness. Their manufacture by special machinery is cheap and 


= d. 

а consequence of the combined effect of the new paste com- 
койш and the novel form of grid, it has been found that a smaller 
number of plates are required for any given capacity, as, for шец, 
а cell 11 inches high x 7 inches х 4 inches, containing оао 
plates, has а capacity of тан ATE por kilo of plates at e rate 
of discharge of 9:9 watts per kilo of 

The following diagram exhibits the curves of capacity in watt- 
hours for а given rate of diecharge in watts per kilo of plates. 
By looking at the diagrams it will be found that:— 


Rate of discharge. Corresponding specific energy. 
2 watts. 60 watt-hours. 
3 5„ Е 45 " 
4 » ` 40 ” 
6 "c А £5 35 »' 
8 » 1 30 [T] ' 
10 „ | 24 " 


These figures speak for themtelvcs. 


DIMENSIONS AND WEIGHT OF THE ELEMENTS. 


of negative plates 5 
Number of re j , 2 7 uda 
end extern m" -— 885 ches. 
Receptacle i oe codo уыз ode os | 
чү external ... .. 11 inches 
Receptacle widtb, э +06 ' coo 63 » 
height ise 83 
ares, both sides та РА . 108 8q. ins. 
total positive surface in cl .. .. 3 ч. ft. 
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six positive plates m 85 . 11 lbs. 
seven negative plates (including end 
plates „5 ET e. 125 „ 
Weight plates in one cell ... 928 ае .. 295 „ 
» receptacle } | 31:5 
electrolyte and connections  '"" i " 
totalof44cels ...  ..  . .. . 11 owt. 54 lbs. 


The specific energy when the rate of discharge of the cell is 70 
watts is 368 watt-hours, and the weight of the cell is 31:5 lbs., 
including the electrolyte and the two-fold connections. Various 
data relative to this rate of discharge are given below :— 


Ratz or DirscHABGE, Ротив, Capaciry, &C. 


dr inch of active 7 
Normal rate of discharge ere 68 
(amperes) PA af ll. E 
27:2 
Electromotive force per element Е 1:99 
per Ib. of plate 23 
Normal power (watts) $3 » „ œl Ex 
per lb. of plate ... `.. 174 
Specific energy (watt-hours) : cell “| m p. 408 
» 44 cells 17,952 
Energy in H.P.-hours per 44 cells ... abs in € i 
Weight per kilowatt db) {щш > . 586 | 
Weight per kw.-hour (Ib.) — Е". 771 
lates 
Weight per H.P.-hour (Ib.) УР 70 
The company manufacture for electric traction, batteries of a 


lighter kind, as well as for lighting purposes. 


NOTER. 


Wehnelt's Electrolytic Interruptor.—At the meeting 
of the Elektrotechnishe Verein on February 22nd, Kallir 
and Eichart gave an account of experiments which they had 
made in working an induction coil with Wehnelt's remark- 
able device, from an alternating circuit. It has already been 
shown that а coil can be worked suocessfully from continuous 
current mains with Wehnelt’s interruptor, and it was sup- 
posed, owing to the extreme sbi bape of the breaks, that it 
might also be possible to work the coil with commercial 
alternating currents. This surmise has proved to be correct. 
The frequency of the currents in the Vienna network, to 
which the primary of the coil was connected up, is 84 per 
second. Sparks of the full length given by the ordinary 
break and condenser were obtained with the Wehnelt inter- 
ruptor and the alternating currents. Apparently the secondary 
discharge takes place only during a part of the half period, 
j.e., the E. M. F. has to reach a certain minimum amount 
before any effect is produced. These results will extend the 
field of usefulness of this remarkable invention still further. 
Mr. Oampbell Swinton’s paper on this subject at the Physical 
Society to-night is awaited with considerable interest. 


Staff Dinner of the British Insulated Wire Com- 

жуу staff dinner of the B. I. W. Company, which was 
' held last Friday at the Adelphi Hotel, Liverpool, was as suc- 
cessful as most of the ventures with which this company is 
associated, which is saying a good deal. Mr. Brigg presided 


over the gathering, and besides the engineering and clerical . 


staff, there was 4 large number of visitors, many of whom 
travelled specially from London. There were some interest- 
ing toasta, not the least in im oe being that of the 
electrical industry, which was most ably responded to by 
Mr. 8. Z. de Ferranti. That of the company was proposed 
by Mr. Nisbett, and replied to by the chairman. Next 
day many of the visitors journeyed to Prescot and 
viewed the large extensions which have been recently made 
to the works. 


The Electric Lighting of the Houses of Parliament. 
—The Civil Service estimates relating to e work arid 
buildings give the lighting bill of the Houses of Parlia- 
ment for the coming year ав £4,950, £3,800 of this being 
for electric current and £1,650 for gas. 
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Institution of Electrical Engineers. — The first interim 
report (dated February, 1899, ) of the committee appointed 
to consider the question of uniformity in electrical engineer - 
ing practice states that the committee has given very careful 
consideration to the question of the adoption of a uniform 
standard of frequency or periodicity in alternate current 
working. It has collected information and has ascertained 
the opinions of a number of manufacturers and of consulting 
engineers on the Continent and in America, as well as in 
this country. It is unanimous in recommending the adop- 
tion, for general purposes, of a frequency of 50 periods per 
second, as, on the whole, the best suited to ordinary cases of 
mixed distribution of alternating currents for glow lamp, 
arc lamp, and power supply. For the exceptional purposes 
of transmission of power on the ale it recommends 
the standard frequency of 25 peri second. It also 
suggests for the exceptional cases of house-to-house trans- 
former supply as preferred in districts where the houses tre 
scattered a standard frequency of 100 periods per second. 


Polyphase Machinery.—With reference to Mr. A. C. 
Eborall’s course of lectures on “The Design of Polyphase 
Machinery " at the Finsbury Technical College, we under- 
stand that the class was filled some days before the course 
commenced, and a considerable number of applications had 
to be refused. The interest evoked by the announcement 
was not confined to London, as men from engineering centres 
in Kent, Essex, and Lancashire are in attendance, May we 
not take this as an indication that the insular prejudice 
against polyphase machinery is on the wane ? 


Presentation.—Mr. H. Collings Bishop was on Sanday 
last the recipient of a very han e chiming clock, pre- 
sented to him by the staff of the Leyton electricity works on 
his leaving to take p^ the position of borough electrical 
engineer at Wi The presentation was made by Mr. 
Musgrave, the chairman of the Electric Lighting Committee, 
on behalf of the engineers and staff. 


Birmingham Trams.—The City Council on Tuesday 
decided praetically unanimously to take over the whole of 
the city tramways as the leases fall in (some three years 
hence and others 12 years) and work them themselves. 


Yorkshire апаа Saturday last the Yorkshire 
College students held their first conversazione. Wireless 
telegraphy and Rön ray demonstrations, as well as an 
exhibition of electric lighting and heating apparatus by the 
Edison & Swan Company, formed part of the proceedings. 


London Chamber of Commerce.—On Wednesday after- 
noon Mr. B. H. Thwaite, O. E., addressed a special meetin 
of the London Chamber of Oommerce on “ Home id 
Foreign Railway Rates for Goods Traffic.” | 


Appointment Vacant.—The Barnsley Corporation want 
а р eleotrical engineer as clerk of works for carrying 
ont construction of the electricity works.—(See our 
Official Notices.) 


New Journal.— Meer. Cordingley & Op. are about to 


bring out a new penny weekly to be called the Motor Car 
Journal. 


Royal Institution.—The discourse this evening is on 
* Measuring Extreme Temperatures,” by Prof. Н. L. Cal- 
lendar, F. R. S.; that on March 17th is on “The Electric 
Fish of the Nile,” by Prof. Francis Gotch; and that on 
March 24th on “Transparency and Opacity,” by Lord 
Bayleigh. | 


Across the Border.—The Vestries of Islington and St. 
Pancras—both suppliers of current — have come to an arrange- 
ment for connecting electric light to ешке overlapping 
the border line of the two parishes. The Islington Vestry 
has agreed to allow the St. Pancras Vestry to take up the 
foot ways in the Brecknock and York Roads and lay electrio 
maias along same, although these thoroughfares are in the 
former parish, | 
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Lectures.—At a meeting of the Chester Caledonian 
Association, Mr. J. R. Thomson lectured on “ A Chat about 
Electricity.” 

Prof. W. F. Pullen on the 4th inst. read a paper on 
“ Furnaces and Smoke Prevention” before the Sanitary 
Inspectors’ Association at Carpenters’ Hall, E.C. 

Mr. W. C. C. Hawtayne, M. I. E E., was to read a paper upon 
* The Progress of Electricity Supply during 1898, with some 
Notes on Electric Traction and Motive Power," at the 
meeting of the Bishopsgate Ward Club on Wednesday. 

At the Bradford Temperance Hall on Sanday, Mr. H. B. 
Knowles lectured, under the auspices of the Bradford Sunday 
Society, on “ Electricity: Some of its Uses.” 


Coherers.—Prof. Lodge, lecturing on coherers at the 
Royal Institution, defined the coherer as the analogue of the 
microphone, the former being affected by electric waves in 
much the same way as the latter is affected by sound waves. 
He expressed surprise that people nowadays take so much 
interest in wireless telegraphy, seeing that 100 years ago it 
was the only kind of telegraphy. The heliograph, which is 
still extensively used in Imperial warfare on the outskirts of 
the empire, is essentially a system of wireless telegraph. Prof. 
Lodge thinks it is electric wireless telegraphy, and five years 
ago he put forward a theory that the eye was a kind of coherer, 
but he had failed as yet to prove this to physiologists. Some 
interesting experiments were shown illustrating the effect of 
electrostatic induction on masses of fine particles, Rayleigh 
showed some years ago that a jet of liquid which had broken 
up into particles, could be again made continuous by the 
presences of an electrified body. Other experimenters have 
since shown that contigaous drops of mercury under oil can 
be made to unite in this way. A Scotch mist can be con- 
verted into rain, and fumes of most kinds can be precipi- 
tated. But he has no hope that the electric charge will have 
apy favourable effect on London fogs; he thinks the exclu- 
sion of coal, and the introduction of our fuel in the form 
of gas would be far more effective. But he appears 
to have forgotten the fact proved by Aiken, that the 
combustion of gas produces quite as much of the fine dust 
that forms the nucleus of fog as the combustion of coal. Prof. 
Lodge showed several other striking experiments in connec- 
tion with his subject. For instance, two soap bubbles were 
arranged side by side, во a8 to be almost in contact; when 
struck by an electric wave, the bubbles rushed together and 
united, во as to form one large one. In another experiment 
it was shown that a chain of filings could be lifted at the end 
of a metal rod when an influence machine was at work in the 
neighbourhood. 


Vacuum Drying of Dynamos and Motors. — In 
. Germany the leading electrical firms are said to dry their 
insuiations at a low temperature by means of a vacuum. 
Placed in vacuo, water evaporates at ndingly low 
temperatures. In a vacuum of 28 inches, for example, а 
temperature of 859 O. (95° F.) will soon dry off any 
moisture, and even at 68° F. very thorough drying oan be 
effected in а vacuum, as a glance at a table of the 
properties of steam will render obvious. 


Smoke Nuisance,—Sir W. B. Richmond sends to the 

Times a copy.of the first circular of the newly constituted 
Coal Smoke Abatement Society, setting forth the objects 
thereof. It is intended to aid in enforcing the existing law, 
and to obtain amendments in it, But а more laudable object 
is expressed in the intention— 
. To inquire into the present causes of the smoke nuisance and the 
best means of removing or lessening the same, and to promote the 
investigation of appliances designed with that object. To obtain 
evidence of the methods of dealing with smoke at home and abroad. 
To promote the knowledge of methods by which the emission of 
smoke may be prevented, and for that purpose to encourage the 
organisation of exhibitions and to stimulate invention by the offer of 
prises. 


General Post Office. — We understand that Mr. 
Martin F. Roberts, superintendent of the Postal Telegraph 
Factory, Mount Pleasant, has been appointed to the position 
of second assistant engineer-in-chief, in the place of Mr. J. 
Gavey, who was recently promoted to the position of first 
аш engineer-in-chief апа electrician, General Post 

ce. 


Personal.—Mr. F. R. Batty has resigned the post of 
manager for the National Electric Free Wiring Company's 
Bradford branch, in order to воре the position of general 

to Messrs. Donnison, Barber & Oo, 10, Corporation 
Street, Manchester. | 
. Mr. E. Stanley Franklin is leaving Colchester, where he 
has had charge of the erection and running of the municipal 


electricity works, in order to take supervision of the erection 


of the plant for the experimental trains on the Metropolitan 
Railway. Mr. Н. R. Sillar, until recently engineer at Black- 
pool Winter Gardens, will succeed Mr. Franklin as Messrs. 
Siemens's resident engineer at Colchester. 

Mr. William H. Marshall, lately with the Westminster 
Electric Supply Corporation, has just been appointed to the 
staff of Mr. А. Н. Preece. 


Repetition of Mr. Marconi’s Demonstration at the 
Institution of Electrical Engineers.—We are informed 
by the secretary that as a very large number of members and 
others failed to gain admission to the meeting on March 2nd, 
Mr. Marconi has kindly promised, at the request of the 
Council, to repeat his lecture and demonstration on Thursday, 
March 16th, but at the time of going to press the place of 
meeting is uncertain owing to the very large demand for 
tickets. Up to 7.45 p.m. admission will be only by tickets, 
to be obtained by members on application to the secretary. 


The Explosion at Barking.—The Board of Trade 
inquiry into the Barking explosion took place on the 28th 
ult. at the Town Hall, Barking. It appears from the report 
that the inspector has arrived at the conclusion tbat one 
valve was loaded down to 242 lbs. and the other to 257 lbs. 
A coincidence was mentioned in evidence that the pointer 
of the steam gange if the stop pin was removed went for- 
ward to 15 lbs. on the second round and then stopped, the 
inference being that possibly the finger had slipped over the 
pin, and, therefore, stood steadily at very near the 16 lbs. 
which has во often been named аз the gauge pressure during 
the inquest, and, curiously, this would correspond with a 
pressure of 235 lbs. The witness stated that he had heard 
that the gauge pointer was found at the wrong side of the 
gauge pin after the explosion. The pressure of 15 or 16 lbs. 


was apparently a noticeable thing, во many seemed to have 


specially taken this into account. This points to the pro- 
bability that there was some surprise at the pressure not 
being higher. Mr. Ed, Atkinson could only account for the 


gauge reading on one of two theories, both of which we have 


already advanced, namely, that the gauge was either choked 
or otherwise held, or that it was on the second round and 
had reached its limit of travel. Mr. Atkinson considered 
that the boiler was safe at 50 lbs., and had held over 
200 lbs. Mr. Carlton, of the Board of Trade, also calcu- 
lated a probable 240 Ibs. pressure. The finding of the Board 
of Trade Commissioners was given on Saturday, March 4th. 
It was to the effect that the boiler was sound, but had 
exploded from over pressure ; that the fault was that of the 
late Mr. Burners, who was killed, and that Messrs. Hewett 


were nsible for his negligence and must pay half the 
cost of the inquiry. It is a lame and impotent conclusion. 


First they say that Mr. Burners had the qualifications and 
necessary experienoe to enable him to adjust the safety valves, 
and then they say Messrs. Hewett are to blame for not having 

rly qualified managers. Yet we presume Messra. Hewett 
bad appointed Burners, who is held to have been competent. 
Surely it is no fault of Messrs. Hewett that he made a 


| mistake? 


CITY NOTES. 


Chelsea Electricity Supply Corporation, Limited. 


TEE annual ordinary A go meeting of the above company was held 
on Monday at the offices, Oadogan Gardens, B.W., Mr. J. Irving 
Courtenay (chairman) presiding. 

In moving the adoption of the report, the CHAIBMAN said the board 
recommended a dividend of 6 per cent. for the year, which was at the 
same rate as that of the previous year, but on a capital larger by 
£40,000—the amount of the last issue of ordinary shares. Though 
there was no increase in the dividend, they had been looking ahead 
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and seeking to consolidate the position of the company. A matter 
of great interest in their work in 1808, and of much benefit for the 
future, was the passing of the Act for the compulsory purchase of 
land. They might recollect that when he had the pon of meet. 
ing them last year he said that it was reasonable that eleotrio light 
companies having statutory obligations to the publio should have 
wers to enable them to duly perform those obligations, and 

e was glad to be able to say that Parliament had confirmed 
that view. A Joint Committee of the Houses reported in favour of 
the principle of compulsory purchase, and the Bill passed suc. 
cessfully through each House. A mass of evidence was 
given for and against, and they were strongly opposed by 
logal anthorities and by those who had private interests to subserve, 
but the Commons’ Select Committee, through its chairman, declared 
that, upon the evidence, the committee was satisfied that the com- 
panys resent powers did not, and the additional powers given by 
the Bill, would not, if used with due and reasonable care and skill, and 
by means of mcdern machinery and appliances which the company 
might be reasonably required to employ, cause any sensible physioal 
damage to the structure of the buildings in which the petitioners had 
interests, от any such discomfort to cocupiers of these buildings ss 
might be reasonably complained of by such occupiers. The result of 
the passing of this Act, the first of ita kind, was not only to give them 
powers to ие» sites necessary for their stations at reasonable 
figures, but also to free their works and operations from the hardship of 
what was 3 known as the nuisance clause of the provisional 
order, under which the production of electricity was liable to be 
ped by a private owner or resident through an action at law, 
although they might be using the best known method of working and 
the newest and most scientifico appliances. It was now necessary for 
a complainant to show that they were not exercising reasonable 
care and not using the best known methods in their machinery, One 
immediate effect was the satisfactory settlement of an sction brought 
by a resident which had been hangir g over them since 1897, and it had 
enabled them to proceed with their Alpha Place generating station. 
In connection with the (оза of the Parliamentary Committe:s, 
he might also mention that the question of Vestry competition was 
satisfactorily dealt with. The decision in regard to the 
Vestry, whose Bill was thrown out, showed, he thought, that Parlia- 
ment disapproved of competition by a vestry, which, by declining to 
do the work itself, and consenting to a company's provisional order, 
had practically given the company a lease of 42 years, unless, of 
course, the company neglected its duty and did not fulfil its obliga- 
tions. The Chelsea Vestry, for some occult reason, had not manifested 
towards them that spirit whi:h they had a right to expect from a 
peso ‘body whose parish bad largely benefited from their operations, 
ut their action would have no effect on thé conduct of their business 
in the interests either of their customers, the public, or their share- 
holders. The directors bad uader consideration various plans with 
the object of bringing the advantages of the electric light within the 
reach of those of the publio who were able to use it only on a small 
scale and who also desired to spread the capital outlay over several 
years. He had dealt at l:ngth with these matters because 
they were of vital importance and now he passed on to the financial 
situation. The business of the company was steadily increasing, 
there having been ап increase of nearly 16000 lamps cf 
8-candle-power, or their equivalent, during the year. The 
revenue had not increased in the same proportion, owing mainly to 
the fact that the two winter quarters were excepticnally bright and 
fine, while consumers, who evidently lived and learned, practised 
economy. The revenue per lamp during 1898 was just under 5s. 74d., 
whereas during 1897 it was 5s. 94d, the lamps in 1898 using an 
average of only 111 units each; thus from these causes there was а 
reduction of current vsed per lamp in the year of over 2d. per lamp. 
This was the main o)fficulty they had to contend with in the supply 
in Chel&a. In cons quence of sch a large number of the most 
important houses remaining unoccupied, except during the London 
season, the average amount earned by each lamp was very low—the 
lowest, he believed, of any cf the London supply companies. The 
working coste for the year under review did not show any diminu- 
tion: indeed, there was a small fractional increase, but this was 
largely due to the reduced consumption, and aleo to the extra cost of 
fuel, consequent on the South Wales coal strike, and the fact that 
their fuel economising arrangements had been delayed in delivery, as 
the result of the engineers’ strike. There was also a small increase 
in the wages’ account, which, in those days, one seemed always to 
expect. Of the whole capital expenditure nearly £100,000 had been 
spent in land and freehold and lesseh-ld buildings. They could not 
have a better security, for they were rising in value. A gocd deal, 
however, of thie expenditure was not by any means so productive 
as it would be. Some of the land was not yet cccupied by 
their works, and some of the buildings were scarcely occupied by 
me chinery, while in others there was room f r much moe machinery. 
Th y Lad erected and were constructing and equipping distributing 
sub-stations of dimensions large enough to supply the msximum 
demand expected in their respective districts—such as Por d Place, 
Carlyle Square, and Bisidburn Street sub-:tations, snd they have 
carried out various extensicns cf the mains, including the western 
portion of the parish. Again, the accommodation for meter testing, 
repairing shops, stores, general cfüces, and residence for assistant 
engincers at Alpha Place generating station would, when that station 
was completed, suffice for any extension of business in their own 
district for many years. From this it would be seen that some con- 
siderable portion of the capital expenditure must be considered as at 
esent not earning its quota, and that the further increase of 
emand should be supplied at a reduced capital cost. The balance 
of premiam on issue of debenture stock, after deducting costs of 
issue and various other special charges, bad been added to reserve 
fund, which now stood at £46,818 3s. 4d. For the reasons given, 
he considered the position of the company was stronger than ever it 


Marylebone 


was, and that they might anticipate increased prosperity. He 
moved :—' That the гера of the directors and statement of accounts 
for the year 1898 now before this meeting be and they are hereby 
adopted, and thatthe payment of dividends of 6 per cent. on the pre- 
ference and on the ordinary share capital of the company for the 
year 1898 be and is hereby approved, the dividends to be payable 
forthwith." 

Major-General WEBRER seconded the motion, and said that one 
thing the chairman had not mentioned was the prominent part the 
chairman and staff had taken in getting the Bill through. cone 
sidered the passing of that Bill had given them a new lease of exist- 
ence. It wasa struggle which was inevitable on the part of one of 
the London companies, and, curiously enongh, it fell to the Ohelsea 
Company—which was the oldest company—to make the fight. 

Mr. Youna asked with regard to the reserve fund account to which 
the sums of £910 “ expences on issue of shares and debenture stock,” 
and £1,769 exceptional expenses” were paid. 

Mr. Dawes complimented the board on the large reserve fund, but 
asked how it was invested. 

Replying to these and other questions, the Oxaraman said the re- 
serve fund was invested wholly in the company's business, and had thus 
prevented further capital being issued. They had taken the advice 
of eminent counsel with regard to the founders, and they were 
advised that they had acted correctly with the sume at their 
disposal. He looked forward to increased prosperity, and then they 
would pay a dividend to the founders. 

The motion was then carried. 


An extraordinary general meeting was subsequently held to consider, 
and, if thought fit, g resolutions sutaorising the increase of 
capital by the creation of 40,000 ordinary shares of £5 each, and the 
alteration of several articles of association. 

The Снатвмали said they would see from the accounts that all the 
authorised share ospital had been issued, and they had issued deben- 
ture stock to the extent of half the subscribed share capital. They 
had powers to issue debenture stock up to the fall amount of the 
subscribed share capital, but would rather hold those powers in 
reserve in case of em cy. The further issue of capital would 
аро upon the demands of the business, probably the latter part of 

year or beginning of next. In regard to the elimination of the 
operation of Clause 4 of the articles, that method was adopted when 
they last increased the capital. Olause 4 provided that new capital 
should be offered to existing shareholders in proportion to the shares 
held by them. Now, this was not a perfectly satisfactory method, 
because if the whole issue when thus offered was not taken by the 
shareholders the public were not so likely to readily apply for the 
remainder. It was also beneficial to ths company to have 
its shares more widely held, especially by the Ohelrea public. 

Mr. Maxis moved as an amendment that the new shares be issued 
pro rata to the shareholders. 

Mr. YouxG seconded the amendment. 

After some discussion, the board accepted the amendment, and 
the resolution to increase the capital as so amended was carried. 


Notting Hill Electric Lighting Company, Limited, 


Tux twelfth ordinary general meeting of the above company was 
held at the offices, High Street, Notting Hill, cn Wednesday night, 
Sir William Orookes presiding. 

The СнАївмАН, in moving the adoption of the report and accounts, 
said they showed the continued and incr-asing prosperity cf the 
company. The share capital account showed no change during the 
year. The loan account showed that £31,000 of first mortgage 
de bentures bad been issued, of which £26,000 had been paid, bringing 
the total share and loan capital received to £126,000, and au 
additional £5,000 bad been taken up since the close of the year, 
leaving £19,000 for future issue. The total capital expenditure was 
£128,003 194. 4d., or 29,003 19s. 4d. more than the capital received. 
The largest item of the expenditure had been for new mains. They 
had laid mains in many streets for the purpose of opposing р 
visional orders applied for by other conyanies. Nevertheless, their 

revenue was over 10 percent. on the capital expenditure of 
£128,C00 and they ocnsidered this rate amply justified any exteneion, 
leaving future developments to bring increased profits. The item 
of £3,671 11s. 8d. for new machinery included the oost of a new 
boiler, engine, and dynamo, which practically filled the whole of the 
available space at the works; they must erect another station to cope 
with the increasing demand fur electricity. The item (f £4,060 16s. 7d. 
for buildings was principally the cost of tbe frechold of tue building in 
which tbey are bold g tbe meeting, it was purcba« d at the slm t 
unanim ne wi«h of the shareholders at the lest meeting, inc neequence 
of the с1а offices bring n quired for instruments and light machinery. 
With regard to tbe debit вісе of the revenue account the expenres 
had increased in ore or two cases over the correep nding period of 
the previous year. The cost of coal naturally increased with a larger 
output, but there bad been an excepticnal increase in this item lest 
ear. The cost of renewals to the accumulators was considerably 
creased, and amounted to £490, but the directors thought it advis- 
able to charge the whole of this to revenue account rather than take 
it out of the renewal fund. In fact, the wholeof the buildings, plant, 
and machinery had been maintained in an efficient state of repair 
entirely out of revenue account. There was siso an item on this side 
of the account of £119 10s. 7d. for law costs. These had been incurred 
in opposing applications to Parliament for powers which might have 
been competitive, and further, the company joined with several 
others in opposing the Marylebone and Bermondsey Vestries’ appli- 
cation for powers to compete with the electrio lighting tod pea 
alzeady supplying current in their parishes. It was considered most 
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advisable to give mising opposition to these applications, 
as had Parliament granted the orders it would have created a pre- 
cedent enabling the local authorities to supply electricity in competi- 
tien with companies to which they had p y given a lease, and 
it was on the moral understanding that no competition would be 
allowed tbat many shareholders were сег вагу ir to invest 
their money in electric lighting undertakings. was glad to say 
the Bills were thrown out by the Parliamentary Committee. On the 
credit side of the ac-ount the receipts had increased over those of the 
previous year by nearly £2,000, and had it been possible to avoid a 
reduction in the price per unit they might now be in a position to 
recommend a much larger dividend. The pressure brought to bear 
by the local authority and the possibility of competition bad made it 
necessary to keep the charge for current as low as possible, and the 
moter rents had also been reduced 50 per cent. The profit on the year's 
working was £7,251 13s. 7d. Although the increase in the profit on 
fhe revenue account was small the number of houses and lamps 
conneoted during the last year created а record compared with any 
previous year of the company’s existence. Many of these, however, 
were not connected until late in the year, but they would feel the 
full benefit of the increase during the current 12 months. 
Locking back for & moment before looking forward, he might remind 
them that they had had an exceptionally light season and the output 
during the summer months was no larger than the corresponding period 
of the previous year, although their customers had considerably in- 
creased. They could see by the office they were in that the company 
was now in a good position in the district, mains were being extended 
in all directions, and new customers were being rapidly connected, so 
that the present output was most promising. . More than two-thirds 
of their customers were already being supplied at the higher 
pressure of 200 volts, and as soon as they were all converted the 
saving in the cost of distribution would be very considerable, and 
would allow them to connect a much larger number of customers to 
the present mains. The chairman concluded by moving the adoption 
of the report recommending a dividend of 6 per cent. 
Mr. Еванкгіли seconded the motion and it was agreed to. 


An extraordinary meeting was held to confirm the resolution passed 
for the approval of the Kensington and Notting Hill Electric Lighting 
Bill now before Parliament. 

The CHAIBMAN showed the need there was for another station, and 
explained how the two companies had agreed to unite in building 
one, and before doing so they һай made an arrangement with the 
Kensington Vestry which would practically do away with com- 
petition. The land on which the station was to be erected was at 
Wood Lave, Hammersmith. The directors considered that tbis 
arrangement would strengthen and benefit the company, and they 
bad been sssured tbat the Vestry would certainly not give their 
consent to any application fora competing order in the district, aud 
as they had now come to terms with them to carry out the public 
lighting, it was extremely unlikely that they would apply again for 
a provisional order themselves. А considerable amount of new 
capital would, of course, be required for the purchase and erection 
of the joint generating station, and the present intention was to have 
& separate capital in the form of a joint guaranteed stock, the two 
companies to psy for current which they took at prime cost, after 
providing for the sinking fund, which wonld redeem the whole of the 
capital in 31 years, the station to belong to the companies in pro- 
portion to the amonnt paid by each. The consequence would be that 
when the time arrived when the local authority would buy them out 
their interest in this neutral property would not only ensure them 
against any under valuation of their shares but would enable a 
handsome bonus to be declared. Ia the commencement the 
Kensington Company wonld require more current than themselves, 
and consequently would invest more capital in the concern, but as 
their maine extend in the north and other parts of the parish (as they 
must under the present contract with the Vestry), they would in 
time perhaps be the preponderating partners in the concern. At 
present it was the intention to publicly light only those streets where 
mains are already laid, but as soon as the joint station was completed 
they would be able to connect the other more ontlying districts. 

The resolution was adopted. | 


City of London Electric Lighting Company, Limited. 


TRI ordinary general meeting of the shareholders of the above com- 
y was beld on Wednesday last, at Winchester House, Old Broad 
treet, Bir David L. Salomons, Bart., presiding. 

The Онлтамая, in proposing the adoption of the report, after 
aluding with regret to the los$ the compeny had sustained in the 
death of Lord Buffolk, said he dare say that many shareholders would 
be anxious to learn "I it was that they а dividend of 4 per 
cent. less tban they did last year, and some might even imagine that 
а kind of crisis had come about in the history of the company. But 
he trusted that after he had given them the facts in the frankest pos- 
sible manner they would see that such was really not the case, and 
that the future of the company was really assured. It must still 
b3 fresh within their memories that not long back they granted 
powers to the bcard to increase the ordinary share capital, 
and that was done to the extent last year of £200,000. It was 
evident that that capital duringthe past year was not bringing in any 
appreciable return to help the revenue. Up to 1897 it had been 
customary to charge a portion of management to capital expenditure, 
but last year they considered that that method should come fo an end, 
and therefore the whole of the management had been debited to the 
revenue account. The board also considered, from the peculiar circum- 
stances of the case, and from the conditions which surrounded the 
company, that the maximum price of 8d. per unit should be reduced 


tod. within the City area, and nothing had occurred to alter their 
Манди lest инан d rubi pide ed that 
oon over the p years, w show 

Ur appreciated the boon which they had conferred u 
them by a reduction in price, and it must also be remembered t 
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being declared it would have been 74 per cent The greatest novice 
at business knew perfectly well that when capital was being expended 
they got no interest for the money unless they were sup with 


the future was a load upon them rather than an advantage so far as 
1897 was concerned. As to the future prospects, on many occasions 
he had told them that the time would arrive when the 
site, which had proved to them a white elephant, would prove to be 
a most valuable property if they could only get suitable tenants. He 
was pleased to say that that site had now been turned to good 
account. The ground rent was £4,000 a year, and the bulk of that 
would be taken off their shoulders as from March 1st. They had 
expended a considerable amount in erecting buildings suitable for a 
shipping company on that site, and in addition to the £4,000 ground 
rent they would receive a return upon the capital expended on those 
buil Various small alterations in 


Fanden ir would be found “that they were produaing the 
on it w 8 foun were ù 

energy at as low, if not at a lower price than any of their neighbours, 
which was due to the great experience of their engineer. The 
generation and distribution cost unit last year was 1'6558d., as 
compared with 1:6407d. in 1897, the slight increase being due to the 
increased cost of coal; and the cost per unit of generation, distribu- 
tion, rent, rates, taxes, and management was 3 3011d. in 1897, while 
last year it was 2 62934. These figures in both cases excluded repairs 
and renewals О? course, the reduction of last year was due to the 
larger number of units sold, and not in consequence of dark weather, 
and it was in that direction they must look for future profits. The 
number of lamps connected on their circuits up to date was 365,560, 
and the applications 832,750; therefore there were a little over 
17,000 lamps awaiting connection. As he had before said, he believed 
they had the most difficult district to light not only in London, but 


hape three or four months in the year, and even at that period for 
Pat a short time—that the lam 


view, and more so when they took financial considerations into 
account. It was common sense that their machinery must be ca 

of supplying the maximum load, and consequently about 12,000 or 
part of the dont 


They had yet a very 
nect & great many more аара кеге. The net return 
unit for 1897 was 7:10d. when the mum charge was 8d. ; 


moderate rental to the compeny. The generation and 
tion expenses, including repairs and renewals, kou in 1897 


were 2 
But that was really not the case, for it was purely a and 
must increase as the receipts went back. As to the issue of fresh 
capital to continue the work, it was not the intention of the board to 
issue any more capital until the last moment, in order that there 


should not be more against the revenue for interest than was 
absolutely necessary. most absurd rumours had a in 
various quarters, which he.could imagine that anyone who 


he would give 


which the irai received premiums to the extent of £221,924 
dend or interest was payable, and consequently 
instead of the company having been watered it actually possessed а 
net sum of £175,338 against which no dividend ranked. thought 
under all the circumstances the shareholders had no reason to be 
satisfied at what had been done. The directors intended to 
the threat to invade their district by neighbouring companies. 
looked upon such an attempt not only in an unfriendly light, but as 
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& very unfair step for any company to take. It was an attempt 
to rob them not only of а ры but of the whole 
of tbe property which they had built up by hard work 
and heavy expenditure. The directors had already laid tbeir case 
before the Board of Trade, and he thought they had made out a very 
strong case against an rom Gg in inr coming into their area. 
It нге inconceiva the of Trade, which had dealt 
10 ly in assigning the various districts of London to different 
5 in the past, would now сетан from the attitude they had 


the strongest proof tbat they had worked 
terest of the consumer and the shareholder. 
seconded the motion, and said he entertained the 
confidence in the future of the company. ° 
Mr. H. Youna asked whether it was a 


the shares last issued, and айй he thought that any further 

issue should be issued at par to the shareholders. 
. Вжаттнтагтв the com- 
peting companies got into their area, whether that would them 


resent had with the бок 
They had spent £119,000 of capital on public lighting, and the 
t was only £662, or less City 


at which the additional shares would be 
not to bind the board in the matter. It might 
be advantageous to issue them at par or at a high premium. With 
regard to Mr. Braithwaite’s question, the solicitor advised them it 
wa5 not advisable to enter into that matter there. 

The report was then adopted. 


The Metropolitan Electric Supply Company, Limited. 


Tun report of directors to be held on March 14th states that the 
capital expenditure, which at the end of 1897 amounted to £850,831 
10s. 9d., has now reached a total of £993,761 13s. 9d., being an in- 
crease during the year of £142,930 3s. The principai items are mains 
and plant, and the expenditure on the new works at Willesden. The 
balance of capital in hand at the end of the year was £5,197 16s. 10d. 
The gross revenue for the year amounted to £151,605 12s. 3d., 
against £138,267 14s. 6d. in 1897, being an increase of £13,937 174.94., 
to which referenoe is made in the next paragraph. The cost 
of generation, which in 1897 was £58,604 5s. 4d., amounted in 
1898 to £76,736 8s. 7d., or an increase of £18,182 3s. 3d. 
the sales of current during the 21 

реге ve not been in proportion. This is principally accounted 
by necessary considerable reductions in rates of charge, by the 
coal strike in South Wales, and by the fire at the Manchester Square 
Works, which for a time incapacitated this important station. 
ing the year, as the shareholders are aware, negotiations were carried 
on with the holders of founders’ shares which resulted in the rights 
to these shares being ished on the terms submitted 

to and approved by the shareholders. The Bill authorising the com- 
pany to erect ting works at Willesden and to supply current 
therefrom, to which sanction wss given by the shareholders on March 
7th, 1898, was duly passed by Par 
promoted by the Mary 


for : 
£13,000 as an addition to the depreciation and reserve fund, carrying 
to the credit of the net revenue account (No. 5) the sum of £40,563 
14s. 3d., which, with the balance brought forward from last account 
and other receipts, makes a total of £44,473 188. After deducting 
debenture and share interest and other charges, there appears a 
balance of £17,872 6s. 4d. An interim dividend of 5s. pers on 
the ordinary share capital was paid on September 23rd, 1898, 
amounting to £15,625, and the directors recommend that a further 
dividend of бв, per share on such shares be now paid, making a total 
distribution of pershare for the year, or 5 per cent. on the 


capital. The dividend upon the new shares will be at the same rate 
per cent. caloulated from the due dates of the instalments. This 
will absorb a further sum of £16,420 4s. 3d., and leave a balance 
of £1,452 2s. 14. to be oarried forward to the next account, 
The number of 8-candle-power lamps supplied by the company 
increased during the year 1898 from 360,000 to 430,00. The present 
number of lamps connected is 440,000, and the applications show no 
sign of decrease. A 


The House-to-House Electric Light Supply Company, 
| Limited. | 


Ix submitting to the shareholders tbe balance sheet and acoounts for 
the year ended December 31st, 1898, the directórs report that the 
revenue account shows a credit balance of £14,066 3e, which, 
with the balance of £226 ба. 10d. brought forward, and £742 15s. 7d. 
balance of interest received, makes а total of £15,035 4s. 5d. After 
deducting £2,250 for interest on debenture stock paid and accrued, 
£1,767 108. for interim dividend paid on the 7 per cent. cumulative 
preference shares, and £1,982 124. 6d. for interim dividend at the rate 
of 5 per cent. per annum for the half-year to June 90th, 1898, on the 
ordinary shares, the directors recommend that the sum remaining, 
viz , £9,035 1s. 11d., be dealt with as follows:— | 


To credit of depreciation account ... £4,000 0 
To payment of the remainder of dividend to | 
December 31st, 1898, on the 7 per cent. 


cumulative preference shares — ... .. 2100 0 0 
To payment of a dividend on the ordinary 

shares for the half-year to December 31st, 

1898, at 7 per cent. per annum, making 6 

per cent. for the year s ove . 2,775 13 6 
And that the balance of... eee 000 ^ өөө 159 8 b 

be carried forward to the next account.  —— 

Total ... 9,085 1 11 


The following table shows the prcgress of the company's electric 
lighting business since 1890 :— 


Equivalent Increase No. of 


of 85 watt in cus- | 

| | ross Expendi Net 
Year. by receipts ture receipts, 

nected. 
a s.d. £ һа. £ ad. 

1890 | 18,665 9,145 500 9 3| 4694 6 5'- зю 9 9 
1991 | 19,888 5,728 873 | 8,228 8 11 60771410; 2250 9 1 
1892 | 23,700 4,812 | 471 | 10,688 18 6| 785119 6| 9,896 19 0 
1898 | 98,499 4,729 599 | 12,068 10 10 | 7,832 6 8 49291 4 2 
1994 | 35,858 7,499 755 | 18,695 11 8| 7,481 16 8 696815 0 
1895 | 44.169 8,804 992 | 15,894 16 11 | 8,554 0 10 6 840 16 1 
1896 | 56,966 11,108 | 1,164 | 17,442 6 5| 8410 8 4 09,031 18 1 
1997 | 66.364 11,099 | 1,416 20,810 10 1| 8,777 5 2 19,083 411 
1898 | 80,301 18,987 | 1,777 Бы 17 11 10,840 14 11 | 14,066 8 0 
Additions and alterations to the plant and mains have been made at a 


cost of £19,423 8s. 2d. As stated in the last re certain of the 
plant having been superseded, has been sold аба 
consider that the proportion of this loss chargeable $e the current 
Te has been adequately provided for by the increased sum to 
e credit of depreciation account. Mr. W. R. Davies and Mr. W. Р, 
Leese retire from the board by rotation, and, being eligible, offer 
themselves for re-election. Messrs. Miall, Wilkins, Randal & Oo., 
the auditors of the company, offer themselves for re-election. 
. The meeting was held yesterday at Winchester House, E.O. 


The British Insulated Wire Company, Limited. 


THE of the directors for the year ended December 31st, 1898, 
to be submitted to the shareholders at tbe third ordinary 
meeting, to be held at the offices of the company, Prescot, Lancashire, 
on Wednesday, March 15th, 1899, at 2 o'clock in the afternoon, states 
that the gross d for the year amount to £72,185 1s. 6d., from which 
has to' be deducted administration, legal ex 

and interest on debentures, 
balance of £54,709 19s. 11d. This amount has been charged with 
depreciation of buildings, plant and machinery, according to scale, 
£5,958 56. 8d; amount written off goodwill and patente, £9,344 6s. 11d., 
and balance of preliminary and reconstruction expenses, £3,600 
19s. 64., a total of £19,103 12s. 1d., leaving a balance to be dealt with 
of £35,606 7s.10d. The following dividends have already been paid, 
viz., dividend on preference shares, £5,121 8s. 9d, and interim 
dividend on ordinary shares at the rate of 10 cent. annum, 
£8,999 19s. 6d., leaving a final balance of £21,484 19s. 7d. The 
directors recommend that a farther dividend of 10 per cent. ahall be 
paid to the shareholders, making 15 per cent. for the year, 
which will absorb £19,499 19s. 9d., carrying forward £1,984 194. 10d. 
to next account. Daring the year 7,500 preference shares additional 
have been issued. The results of the year's wor have been moet 
satisfactory, and have fully justified the extension of the works and 
the introduction of additional capital. Though а much larger 
quantity of goods was sent out during the year, the amount of orders 
on hand at the end of 1898 is so greatly increased that a larger basi- 
ness may be api eni for the current year. Mr. John E. Pearson 
and Mr. Thomas pe, who are the retiring directors c eligible, 
offer themselves for re-election. Messrs. Chalmers Wade & Oo., the 
auditors, also retire, and offer themselves for re-election. 


- 
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penses, fees on patents, - 
amounting to £17,475 16. 7d., ы: 
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London Electric Supply Corporation, Limited. 


Try pcre poian] meeting of the shareholders of this company 
was held on Thursday, March 2nd. at the Cannon Street Hotel, under 
the presidency of Lord Wantage, V. O. 

The CHaramay, in moving the sdoption of the report, said he 
wished first of all to congratulate the shareholders upon regaining 
possession of the undertaking, as a consequence of which the meet. 
ings of the corporation were again resumed, When he last bad the 
pleasure of meeting them, he gave them an account of the business 
during 1897, and informed them of tbe result of the working up to 
March 31et, 1898. As the present meeting was only asked to adopt 
the accounts for the half-year ended December last, it might be inte- 
resting to themto know the results of the working for the half-year 
which ended last Jone—the date when tbe re ceiversbip expired. 
The profits for that. half-year were £10,191, as compared 
with £6,113 for the corresponding half of 1897, a gain of 
£4,018, or about 66 per cent. As they knew, the receiver 
was appointed in July, 1894, prior to which tbe corporation was 
carrying on the business at а loes. The result of the first half-year’s 
working ending December, 1594, under the receiver was a profit of 
£1,300. For the year 1895 the profit had increased to £6,600, in 
1896 it was £7,600, for 1897 £16,586, and for the half-year ended 
Jone, 1898, the profits were £10.191.. It would be observed that 
over the whole four years the profits showed a steady and satisfactory 
rate of progress. After deducting the interest on loans, those profits 
were applied to the reduction of the debt due by the corporation, so 
that at the present time instead of there being a debt of £170,795 to 
pay off, it bad been reduced to £140 000. Pasting to the present and 
turning to capital account, his Lordship said it would be seen that 
effect bad been given to the-rerolntion passed by the extraordinary 
general meeting held last June to reduce the ordinary shares of the 
corporation from £5 to £3, and by that means they had been able to 
write down works to the extent of £181,688, and in addition they 
had written off the whole of the preliminary expenses account and 
an old account called the debenture discount account. The effect of 
writing down those assets was to put their capital account on a much 
stronger basis, and the items set forth therein now fairly represented 


their value. In addition £5,565 had been written off certain other 


accounts for depreciation. The court readily granted their appli- 
cation for these reductions, and when they made their issue of 
£200,000 4 per cent. mo debenture stock, the whole issue 
was applied for twice over by their own sharebolders. During 
the balf-year they had spent £23,076 on capital account, nearly 
half of which £10,938 was on account of the new 2, OCO-H. P. 
pur supplied in October last and which had worked satis- 
actorily during the winter. They also spent £6,697 in extending 
their distributing mains in Bermondsey, Rotherhithe, and 
Greenwich. They bad now 28 miles of trunk and 64 miles of dis- 
tributing mains laid, ard they must always be р to extend 
them as new busiress came along. There was an item of £285, 
which was almost entirely represented by the cost to which they 
were put in defending themselves against the endeavour of the 
Bermondsey Vestry to obtain Parliamen powers to enable them 
to enter into competition with the corporation for the supply of 
electric light in the parish. Although the Vestry were not successful 
last session, they had given notice that they would renew their 
attack in the present session. It was unjust that electric lighting 
companies, who bad originally obtained their order with the consent 
of the local authority, which had the power of purchasing the under- 
tekirg on favourable terms at the end of 42 years, should be subject 
to attacks of that kind. Lecal autborities declined to teke the 
risk of putting down stations for the supply of electric light when 
they bad the of portunity, but they left private o mpanies to take the 
risk. Now some of those local authorities Bermondsey being one— 
were seeking to enter into competition with the companies, imme- 
diately there were signs that the rofit-earning stage had been 
reached. They ignored the years of effort that had been made to 
reach that stsge and the amount of capital that had been 
expended on which the shareholders had received no dividends. He 
did not call it competition, but confiscation, under such circumstances. 
He believed the public were alive to the fact that it was confiscation, 


and he hoped Parliament would be equally alive to it. He certainly. 
did not believe it wasever the intention of Parliament, when the 


order was pore that such competition should be allowed. The 
duration of the order was only for 42 years, and at the expiry 
of that period tbe local authorities might purchase the under- 
takings on terma extremely favourable to themeelves. Thore 
local authorities who were now seeking competitive powers 
acught to cust the companies, and thus evade the guarantee given by 


Parliament of а 42 years’ tenure, and would try and take away 


the bus ess of the su:ply con panies without purchasing the 
urder'skings as it was intended they should do. The c ther item in 
the oipi'al acc'unt was 236 728, which was the balance that re- 
mained, and whic) he believed would be sufficient fir their require- 
ments during tbe year. They had increased their lamp connections 
lust year by 31221 lighta—ən ii сієаве (qual to 25 per cent., and 
while they weve nct fanguine that that rate cf increase would be 
maintained, it was satisfactory to know that so far as the present 
vear had gone, the new business showed no signs of falling cff. 
Daring the current year they bad made arrangements for the supply 
of certain new plant and machinery. They were gradually eliminating 
the old Ferranti trunk mains by new trunk mains, and using the 
old ones aa distributing mains. The gross revenne for the half-year 
was £37,226 against £27,903 in the corresponding half of the previcus 
year. The profit on the working had amounted to £13,535, being an 
increase cf £3,064 cver the corresponding six months. That increase 
would have been greater had it not been for the Welsh, оса] strike, 


which put them to a large additional expense; but, notwithstanding 


(hai increase, they had been able to reduce the cost рег unit, They 


had to compete with gas, but, notwithstanding, they had nearly 
doubled the number of their. customers during the past year. They | 
had received an average price of 44d. per unit 8d. per unit, 
which they were authorised to charge. That reduction hai resulted 
in a large increase of customers in the poor parishes on the south side 
of the Thames, and as it had brought in increased profits, the reduo- 
tion was fully justified. The board bad relinquished half of their 
fees, and would continue to do so until such time as a dividend was. 
paid on the ordinary shares, | 

Mr. Rogge QuisQEY seconded the motion, which, after a short 
discussion, was carried, 


New Issue. 


Tax Oity and South London Railway Company are making an issue 
of fresh capital for the completion of their railway to the Angel” at 
Islington, the construction of which was authorised six years ago, 
This is an important step in the history of the company. This, the 
pioneer of underground electric railways, has up to the present time 
been аа isolated line of three miles in length, conne ting he scuthern 
suburbs of Kennington and Stockwell with the City. But by the 
extensions which are to be opened for traffic in а few months it will 
become a line through the heart of the City, having connections with . 
all the principal existing railways engaged in Metropolitan traffic in 
the centre and south of London. and by the farther extension now to 
be made it will bring in the traffic from the North as well as from the 
South, and form a connection between the two which has so long been 
wanted. When it reaches the Angel” it will be within half a mile of 
the Midland Railway, and there is little doubt that a connection with 
that line will be e bafore long, and afford another access for the 
vast growing traffic of that system, the necessity for providing for 


. which was so urgently dwelt upon by Bir Ernest Paget at the half- 


yesrly meeting а few days ago. The present issue is of £375,000 in 
£10 ordinary shares. Interest at 3 per cent. will be paid on the 
amount paid up until the opening of the extension. The list closes 
on Taesday next, 14th inst. | 


Bournemouth and District Electric Supply Com- 
pany, Limited.—The report for the year 1898 shows a balance to 
credit of the net revenue acccuot, after payment of interest charges, 
commission, and reserve for depreciation, of £1,500, as against a loss 
of £92 for the previous year. Out of this sum the directors recom- 
mend a dividend on the ordinary shares at the rate of 5 per cent. for 
the year, less tax, leaving £117 to be carried forward. 


The Nernst Electric Light Company.—We under- 
stand that the flotation of the company was not a conspicuous suc- 
M the underwriters being compelled to take up a large number of 
shares. 


Windsor Electric Lighting and Installation Com- 
pany.—The third annual general meeting was held on Ist inst, 
when 10 report and balance-sheet and а 6 per cent. dividend were 
appro 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
. ending March 4th, 1800, were £196 188. 10d.; aggregate to date, 


£1,468 188. 11d. 
Tho Tramways and Carriage Company, Limited. The receipts for ths 
meek, ending Merch ard, 1809, were 29,408 15s, 10d.; corresponding 


od, 1898, £2,322 7s. 9d. ; increase, £176 8s. Id. 


The Dover Corporation Electric Tramways.—The receipts for the week 
end March 4th, 1899, were 4189 188. 8d.; week ending March 
6th, 1808, £9 15s.; Increase, £89 18s. 8d. Total rectipts to date, 1899, 
£1,282 168, 8d.; corresponding period, 1098, £948 bs, 9d.; increase, £934 
10s. IId. Miles of track open week ending March 4th, 149, 8; week 
ending March 6th, 14898, 3. Car miles run week ending March 
4th, 1899, 4,261; week ending March 6th, 1894, 9,5314, Number of 
сага, week ending March 4th, 1899, 11; week ending March 6th, 
1898, s И 

The Dubiin United Hir Company.—The receipts for the week ending 
Friday, March 8rd, 1899, were as follows:—D. U. T. Co., horse cars, 
£1,641 162. 2d.; ditto, electrio cars, £951 9s. 6d. ; D. B. D. Co., eleotrio cars, 
£009 8s. 5d.; total, £8,252 84. 1d.; corresponding week last year—D. U. T. 
Co., horse сагв, £2412 178. 84.; ditto, eleotrio cars, 4108 Os. Id.; 
р. R. D. Co., electric cars, £876 8s.; total, £2,896 Os. 4d.: increase, 
4350 78. 0d.; aggregate to date, £28,535 78. 9d.; ditto last year, £27,364 10s. Bd.; 
increase to date, £1,170 178. 6d. Worked:—The mileage open is 15 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for tbe corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
March Ist, 1899, were £802; total receipts to date, 1899, from June 30th, 
]H9s, £0,428. Miles of track open, 83. Car miles run, 5,303. Number of 
cars, 10. 


The Liverpool Overhead Railway Company Fe receipts for the week ending 
Murch Sth, 1569, amounted to 41, 288; corresponding week last year, 
41.364: decrease, £79. 

The South Staffordshire Tramways Company.—The receipts for week ending 
March Hrd, 1699, were £631 4s. 8d.: aggregate receipts for nine weeks, 

~ £5,845 168. 4d.; week ending March 4th, 1898, £569 lla 6d. ; aggregate 
receipts for nine weck, £6,265 11a. 11d. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stool m € Business 
Present AME or Dividends tor А аа ing Р 
Iosue. i uid ы March ist | Maroh eu. Maroh Өш, 
1696. | 1897. Highest.| Lowest. 
124, 4001 African Direct Telegraph, 4 % rn [TII eee es 100 m eee eve 100 ——104 100 —104 2 00 [III 
25,000 Amason Telegraph, shares еве ees eoe 10 oe eee 006 8 = 4 8 — 4 eee e.o 
125,000 Do. do. 5% Debs. Red. - ide ..|100, .. is . 187 — 92 87 — 92 iss Я 
905, 5601 Anglo-American Telegraph ... ... ; .. |Btock.£2 18s 8 7 £8 9s 67 — 69 65 — 68 68 | 66% 
8,07, 2201 Я до. 6 Ф Pref. b Stock 5 бај 6 6 R, 119 — 120 1174—1184 | 119% | 1184 
8,047 , 2201 Do. do. гое eee 0 0 eee Stook ee eve 18s. 144— 15 14— 144 144 144 
180,000 | Brazilian Submarine Telegraph à .. 10|7%|7% . |16 — 1 16 — 1 168 | 16% 
75,0001 Do. do. Debs. 2nd series, 1906 .. 100 .. See . 110 —114 |110 —114 EN sis 
44,000 Са аер оце, Nos. 1 to 4000 з 6s pes es 5 | 4 $ 4 Ф T 8 2$— 84 iv ove 
10,000,000$| Commercial Cable .. ($100 | 8 8 . .. |190 —200 |190 —200 s bee 
1,832,528] Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock i . |105 —107 105 —107 | 106} | 1053 
224,850 | Consolidated Telephone Кое она and Manufacturing | 10/- s dee ef e —— 
16,000 | Cuba Telegraph. га des e 05 ael 10|8 7 2 - 1 1 103 | 93 
6,000 Do. . 10 % Pref. .. - - jà ..| 10 |10 10 „ 171 18} 171— 184 — T 
12,981 | Direct Spanish Telegraph oes . 5| 4 4 T 4— 5 4— 5 x - 
6,000 Do. 10 $ Cum 5 10 10 *. |10 — 11 10 — 11 vis © 
80,000: Do. Debs., E 1 to 6, 000 . 50 4 4j .. |104 —10795 |104 —10796 | ... ке 
60,7101| Direct United States Cable e . | 20 | 24 eo] ove | 124— 12$ 121— 122 | 124| 125 
120,000 | Direct West Indis Cable, 855 5 Вер. ‘Deb. . ie ‘ee 4e 1000 e" .. |108 —106 |108 —106 © is 
4,000,000 | Eastern Telegraph, Ord. 8 г vds Stock sö .. 180 —185 |180 —186 188 | 182 
1,796,000 Do. 8195 Pet Stock 100 |... ses . |104 —107 |104 —107 1053 | .. 
89,900 Do. : Debs., yable Ат t, 1899... | 100 | 6 5 * | 99 —102 99 —102 s 
1, 482, 2681 Do. Mort. Deb. Stock Е . Stock 4 4 . . 128 —180 126 —180 126} 
250,000 Кып Extension, Australasia, and China Telegraph 10 | 7 7 .. |18 — 183 | 18 — 18 18} 
тие, гер: 1—1,040 8,076—4,826 
Do. do. Bearer, 1,060—8,975, 4,327—6,400 | 100 | 5 % | 5 . 100 —108 |100 —108 " 
820,0001 Do. 4 % Deb. Stock tock| 4 4 * 125 —139 125 —129 e фе 
85,1001 { Eastern and 1900 African Telegraph, 5 М: Mort. 2») 10 595 |... 99 —108 99 —108 |... |... 
40,5001 Do. do. do. to beerer, 2, 844 to 5 100 5 тА ... |100 —108 |100 —108 ТА T 
300,0001 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 sse .. |102 —106 |102 —106 lis TT 
200,0001 Do. 4% 1 Mt. Debs. (Mauritius Bub. ” 1—8,000 | 25 | 4 js * |104 —10795 |104 —10795 | .. "m 
180,227 | Globe Telegraph and Trust ... ... . ..| 10| 4565 | 4 .. | 198—1 122— 182 | 1% | 12] 
160.000 Great Northern Tel b, of Copenhagen: Ж с 10 10 10 M 30 = 315 30 E 8 з. a 
7 egra I) IT ee EAE = 0 
150, Do. do. Pa do. 5% Debs. .. | 100 | б 5 * | 98 —102xd |... — ... а 
97,800 Halifax Bermuda Cable, 41%, 1st. Mt. Dbs., Wn. 1-1, 200, rd. 100 | ... ёз .. |100 —108 |100 —108 TT 
17,000 Indo- Nuropean Telegraph eee coe 25 10 10 PE 58 te 61 57 — 60 ° ooe 
100, 000 London Platino-Brazilian Telegraph, 6 V Debs. .. ... |10016 6 *. |107 —110 xd|108 —111 T 
484,507 | National Telephone, 1 to 484,597 eee eee eee 5 51 6 6 58— 65§xd| 44— 5 54 44 
16,000 Do. 6 Cum. 1st Pref. rr ТТ. eee 10 6 6 6 14 — 16 xd 13 = 16 15 143 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 14 — 16 хі 18 — 15 146 | 13 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to "250, 000 5 | 6 5 5 54— баха] 44— 5 65 4 
1,829,4711 84 % Deb. Stock Red. Stock 33 33 34% 100 —102 99 —101 1014 | 99j 
171,504 | Oriental Telephone and leo., Nos. 1 to 171,604, fully paid 115 5 M 1— — se s 
,0001 Pacific and European Tel., 4 9 еи Debs., 1 to 1,000... | 100 | 4 4 106 —108 105 —108 ie 5 
11,889 | Reuters . We wi. Ойы. ^e же BD 5 — % — 71 6% 
8,881 Bubmarine Cables Trust [rr eee eee [TII Cert. Tr eee 189 —144 189 —144 eee oe 
,000 United Biver Plate Telephone ry) eee [Ir 5 5 % 6 % 44— à 2) ee 
151,788: Do. do. 5 Debs. eee eve еее Stock еее I 104 —107 104 —107 ove eo 
200,000!) West African Telegraph, 5 % De 100 5 5 % 97 —100 xd| 98 —101 984 " 
80,008 | West ueni n of America, Nos. 1—80, 000 and 58 ,001—58, 008 21 e. oes i— 1 i— 1 - - 
150,000 Do. do, 4% Debs., 1—1 ,500 gua. Bras. Sub. Tel. 100 p ees . |108 —106 |103 —106 isc p 
889,621 | Western and Brasilian Tel ph 4 95 Deb. Stock Red. ... |Stock| ... eos 107 —110  |107 —110 iis des 
88,821 | West India and Panama Te ph ... i дев 10 1 $ lj— li— 23 2180 1H 
568 Do. do. do. 6 $ Oum. 1st Pref. ... | 10 6 6 104— 11 104— 11 log | ... 
4,669 i Do. 29. a 6 Oum. 2nd Pref. eee 10 6 6 9 — 10 9 — 10 ооё ooe 
80,0001 Do. 5 95 Debs., Nos. 1 to 1,800 | 100 | 6 5 106 —108 |105 —108 m 
158,1001) Western Union p U.8. Tn 6 Ф Ster. Bonds ... | 100 | 6 6 . | 98 —108 ха 98 —108 - 


Cross and Strand осону Buppl 


А 5 6 7 V 8 © 114— 124 123 is 
20,000 Do. do. do. ai 9; Cum. Pref. 5 eee TIE eee 6 — 6 — el TT] TI) 
84,000 *Chelsea Electricity Bupply, Ord., eoe eee eee eos 5 5 6 6 % 8) — 84— 94 9 oe 
60,000 Do. do. do. b. Stock Red.... Stock 4i 44 114 —116 114 —116 js isi 
50,000 "р 58 m m Electric Lighting, Ord. 40,001—90,000 ...| 10 7 10 6 Ф | 104— 208 | 191— 204 204 19) 
10,000 Ord. Nos. 90,001 to 100,000 ... bis „| LO] ... у 19 — 20 19 — 20 ess ive 
40,000 Oum. Pref., 1 to 40,000 . 10 | 6 6 6 % | 16 — 16 16 — 16 vid 

400,000 ela Btock, " Borip. Ова. at епо) ап) ‘all paid æ.. 16 5 .. |124 —129 124 —129 1254 МР 
30,000 County of L Ев Prov. Elec. Ltg., Ord 10| я ^ "m 1 12 — 18 1211 123 
30,000 do. Мое 1 Pret. 990 оо o 10 6 e 7 14 15 | 14g is | 15. iiy 
j { » 40,00 K 10 |6 6 1 50 5$ 1 1 
17,400 жасаа Жо. Oorp., Ord. Shares 1—17,400 .. T 5| .. | 5 VA 54— 54— iwi ‘ai 
16,661 | House-to-House Electrio Light Supply, Ord., 101 to 15,761 5| .. |4 6%| 9— 10 9 — 10 е we 
14,000 Do. 7 V Oum. Pref. eee 5 7 % 7 eee a 104 104 10 94 
110,000 | London Electrio Bupply Corporation, Limited, Ord. 205 81 .. "e T 4 4 8} 88 
48,060 n do. 6 Y Pref. Bb 1 uu ..1695| 6— 7 7 6 ei 
100,000 do. do. 4% Ist Mt. Db. Stock Rd. |Stock| ... A. .. |104 —108 |104 —106 n iis 

62,600 Metropetitan Electric Supply, 101 to 62,600 E. " ..| 10 159$ 6% 5 & | 164— 17 164— 173 178 | 16% 
22,600 Я Nos. 62,501 to 85 ‚000, £7 pai 10 ... 928 . 133 — 1 124— 1 sas ves 
220,000 Do. 5 First Mortgage кы Btook |... 4 4 118 —121 |118 —121 as vus 

6,452 | N Hill Blectric Lighting ius ..| 104 6 6 163— 17 101— 173 га 985 

81,980 St. James's and Pall Mall Electric Light, Ord. see 5 104% 14475 14 164— 17 104— 173 17 162 
20,000 Do. do. 7 % Pret., qim to 40,080 5 7 7 9 — 10 xd) 9 — 10 98 | .. 

65,000 | South London Electricity Supply, Ord., £8 paid ... $e 85 ss T 8i— 84 S 815 38 

,900 m ес Supply, Ord. — 101 to 80,000 59 Ф 12 $ 12 154— 164ха| 1 1 
1 Unless otherwise stated all sh fully ылуу шири, ба used as capital: 
. and the fret part ef the next. 
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SHARE LIST OF ELECTRICAL COMPANIES-Oontinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, 


| Stock | 


Closing Closing 
Of | Dividends for 
— NAME, * the last three years. req eee bas 
| 1896. | 1897. | 1898. 
60,000 Aluminium A" shares, Nos. 1—60,000  ... TT -— ee M es з — 8j 8— 34 
90,000 Do. 44% 1st Mort. Deb. Stock Red. T „Stock ... ii * | 94 —100 94 —100 
80,000 paw pe à n. © 1001 di ID I us бе we | 164— 174 17—18} 
o. o. um. Pre 
10,000 { (issued at £2 10в. prem. all pd.) } 10 .. "à  |181— 182 | 184— 184 
100,000 Do. do. 5 % Perpetual Debenture Stock ... Stock "is *. 125—127 |125 —127 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 3 nil | nil Mà 2 — 21 12— 24 
90,000 Do. do. Non-cum. 6 95 Pref., 1to 90, 000 2| nil &5 + 21— 2ğxd| 24— 28 
125,0001 Do. do. 44 @ Perp. Deb. Stock ... [Stock] ... m . 110 —114 xd|l10 —114 
50,000 Do. do. 44 % 2nd Deb. Stock Red. Stock PA .. 101 —104 101 —104 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... El us 10 we |124— 184 123 — 134 
90,000 о. до 44 % 1st Mort. Deb. Stock Red. Stock к .. |114 —117 |114 —117 
85,250 Central London Railway, Od Shares ме "T url 30] 4, ies ЖУ 92— 10} 92— 10} 
178,303 do. do. Ppt шо n Ws! 2; ** 71— 8} 7i— 8} 
61,033 Do. do. Pref. half-shares £3 paid А Р ge ive - 3)— 4 984— 4 
71,447 do. Def. do. £5 paid 13 s T 45— 42 4j— 4 
630,0001 | City did South London Railway ... Stock 13%] 14%| 2496| 71 — 78 70 — 72 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 4 ass ane 44— 5 44— 
82,098 degens d & Co., 183 1 o 098 ae . «es ee: 34— ai 8i— 31 
5% lst Mort. Reg. De в., 1 to 743 of ` 
82,850 £100, and 901 to 1 ‚070 of £50 Red. E eee eee s. 98 —101 93 3 101 
99,261 Edison & Swan Utd. El. Lgt., "AT shares, £3 pd. 1to99,261 5 6 MT 21— 2ĝxd 24— 2 
17,189 Do. do. do. “© A" Shares, 01—017, 139 5 517 6 @ "m 4— 5 хі 4— 
194,023 Do. do. do. 4 % Deb. Stock Red. | 100 m — | 98 —100 98 —100 
112,100 | Electric Construction, 1 to 112,100 ... m i 2, 6 6 6 21— 24 21— 21 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000 is 2 T. T. rj 3 — 84 3 — 
140, 300 Do. do. 4% Perp. Ist Mort. Deb. Stock s.. (Stock! ... S . . |108 —108 103 —106 
91,196 | Elmore's Patent еш Depositing, 1 to 70,000 ... а ui i S^ i— i i— i 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. AE "T "A 1 .48— 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 „ 7 .. | 10 — 12 10 — 12 
12,500 | Henley’s (W. e Telegraph Works, Ord. ... ‘a е | 10 | 10 12 14 %| 264— 274 | 27 — 28 
3,000 Do. о. do. T$ Pre i 104 7 7 7 181 194 | 184— 194 
50,000 Do. do. do. 4 Mort. Deb. Btock... Stock H 44 .. 113 —116 113 —116 
50, 000 India-Rubber, Gutta-Percha and Telegraph Works . | 10 | 10 $ 10 10 95| 22 — 23 xd| 22 — 23 
800,000 ни Do. M Xm ae d 4 % 1st Mort. Debs. | 100 es *. 102 —106 102 —106 
87,500 Liverpoo way, 8: e T sbo es | 10 8 3 9}§—10),xd| 10 — 103 
10,000 f Do. do. Pref., £10 PER. d x6 7 10 ^ е uo tim 18 xd 144— 15 
37,850 Telegraph Construction and Maintenance A 12 | 15 15 15 4) — 44 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 m 5: *. |104 107 104 —107 
18,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000 81 э Tt eee 9]— 91 | 9i— 292 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 ET. T В о ME м o4 
540, 0001| Waterloo and City Railway, Ord. Stock  ... TAE RET — 3 9 109 —112 109 —112 10} |... 
tions on Live Btock Exchan all shares are full d. 
ы аш Dividends marked § are for & year consisting of the latter part of one „„ next. "n 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
на m Electrio Supply, 1 11 £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, 8/- to 10/.. 
itish Aluminium, Ordinary, 104—114 ; 7 Prel., 12—13. Smithfield Market Electric, 4—44. 
Basile 44% Debentures of £100, 105—108. T. Parker, £10 (fully paid), 15$. 


Kensington and Knightsbridge Electric Lighting, Ordinary ca 
£5 (fully seid) 13—13} ; lst Preference Cumulative 6%, £5 
(fully paid), 74—8. Debentures, 107—110. Dividend, 1898, 


on Ordinary Shares 10%. 
* From Birmingham Share List. Bank rate of discount 3 per cent. (February 2nd. 1899). 
MARKET QUOTATIONS, Wednesday, March 8th. 
| | 
CHEMICALS, &c. | This week. | Last week. Increase or METALS, Фо. (continued), | This week. | Last week. 1 
a — a ea ee .. рег на Mr a .* f Ebonite pm .. ee .. — ^ B Е; * 
a ee ee ee е z ee es ee . е е .. 
a „ Oxalic. ee T — ont TY 82/- ec g Copper Bars $e T +» рег ton £79 £79 
6 «a Bulphurio гв» ++ per owt — 6 в g „ Wire (basis price) por lb. Я А 
a Ammon СЕ i in — / if oe А " ај T T T e 9 
Ammoni uriate se n se .* LJ .. 
2 s (w ч T — ton b n German Silver Wire ae per Id. 1/6 1/6 T 
м Bleachin powder T ++ per ton £5 15 £5 15 T h Gutta-percha, fine os e+ per lb. 6/ . 
: есен e of wr ++ per ton £15 £15 os h India-rubber, Para fine ++ per lb. 4/44 4/24 2d. inc. 
i T ++ per ton ы 10 7 10 k | Mes a ові В — ES r - 2a 173 room 
— T .. per . . Р g (Clevelan warran per ton І А 
: - у e 908," T ee per ба, 56 80 " i » Fo ,accordingtosize per ton From £11 | From 411 
а Copper Sulphate. - +. рег ton £26 £26 ^" 4 ,  Borap, heavy 5 .. рег ton | 50/- to 55/- | 50/- to 55/- 
UNIT. ec .. рег ton £923 10 £28 10 p Wire vanised No.8.. per ton £9 5 £9 5 
a White Bugar ee ++ рег ton £80 10 £80 10 e g Lead, English Ingot  .. .. per ton £15 £15 
per ton £27 10 £27 10 T Я Sheet .. рег ton £15 £15 
i Methylated 89 irit per gal. 2/9 2/9 T Mica (uncut slabs 8” long) .. per lb. 6/6 6/6 
a T btha, Solvent (90 oa м m Manganin Wire No. 28.. per lb. 8/. 8/- 
per gal. 5/6 5/6 - | gMercury per bottle — £865 £85 
a . 88 in casks. . per Ib. sb. T p Phosphor Bronze, plain cast 105, per lb. | 1/- to 1/4 2s 
a н Саше (75/80 %) per ton 94 £ re p „ rolled bars & per lb. 1/- to 1/4 
G y gorge ec +» рег ton £85 £35 T p н r''d strip & sheet рег lb. | From 1/2 - 
a 1 .. .. рег owt, 67/- 67/- .. о Platinum .. * .. per oz. £8 6 6 £98 0 6 
a Sulphate of Magn nesia . .. per ton £4 10 £4 10 - p Silicium Bronze Wire .. per lb. 104. to 1/1 F 
а Sulphur, Е Flowers .. per ton Р ч — T be | : n аре in beri - es p. ton га. £16 pa: 
T ton 5 15 es te et, ars 
^ mp „ £55 :: FVV £115 
м Soda, . (white 70 800 ++ рег ton 47 10 £7 10 с 9 „ foil T .. per lb. 1,6 1/6 
a „ Crystals ++ per ton £8 £8 a6 on , wire Nos. 1 to 1 .. per lb. 1/6 1/6 
€ „ Bichromate, casks .. per lb. 8d. за. | T p White Anti - friction Metals— 
METAL | „White Ant“ brand * £40 to £65 | £40 to £05 T 
T S, Ko. j Yarns, Cotton, Single 101b, шай * ib. 7а. ти. T 
4 Aluminium Wire, in ton lots.. per ton £224 | £294 | j » =Fiax,6or8 lea... per lb. 4d. ` T 
Sheet, in ton lots. per ton 4191 | #191 "a „ Hemp, 8 ply 10 Ibs. «+ per lb. 
p Babbitt metal ingots sin ban. be ton 25 | s -o 3 P aimes sso etm], ma sia 
ro * | “* " , .. 
ы - n (brazed) .. гә 2er] lb, 10d. 10d. | is | j „ Manila, 24 thread per ton £33 10 £38 10 
е „ Wire. haaie S .. per lb. 84d. | zd. | T k Zinc, Sheet (Vielle — bnd.) p.t. £31 £31 
sotations supplied b uotations supplied b ! Quotations supplied 
9 a Меша G. Boor А & Со. y f The ее . Gutta-Percha, and k Messrs. Morris TS Limited. 
è The Mi. Thor. Baten d omen Ыла V E V. T. Giov 
: езата. евага, James т s: y 
Messrs. "ieri & 3 | 
У i Messrs. Bolling Digit 25 
DS p The 


— ————"À————'Á' en 


Vol 44. No. 1,111, Manon 10, 1899.] 


THE ELECTRICAL" BEVIEW. 898 


SYSTEMS OF STOKING. 


Ат а time when smoke prosecutions are so very rife, any suggestion, 
in reason, is welcome which points a way to smoke prevention. One 
етю burn coal smokelessly is to cb often smal) quantities upon 
a thin fire with s good draught. In tbis system a large volume cf 
air in excess of actual chemical requirements is admitted through the 
grate, and the temperature of the prcducts of combustion is much 
reduced, and evaporative efficiency is amal). But the commercial use 
of coal demands economy. It is almost, if not quite, a orime to burn 
up a nation's store of coal without securing its fullest possible effects, 
and smoke prevention must not be secured at too heavy a cost. But 
cannot smoke be prevented in properly designed furnaces with economy. 
The Practical Engineer says that it can, and the article dealiog with 
the question has evidently been written by an engineer of experience 
in the system ho advocates, and who explained his system to us many 
теп ago. In the first place he admits that а stoker, if allowed to 

ve his own way, could maintain an absolutely smckeless chimney, 
but he is tied down by the necessity of maintaining steam, and it 
becomes necessary to force the fires. This, and insufficient sir, are 
the causes of smoke, and with a forced fire the producta of distilla- 
tion are not mixed with oxygen at a sufficiently high temperature 
for combustion to be folly effected, and after being once cooled below 
ignition point, any further air admission is useless. What is known 
as ample boiler power is n to secure good results. 

These considerations spply, of course, to bituminous fuels. Smoke- 
less fuels шу етө sufficient draught to be burned at any rate of 
combustion, but such fuels give off products quite as deleterious as 
regards health and vegetation as anytbing produced by bituminous 
coal It is the black soot to which people make objection, but it is a 
curious fact, and worth comment, that the homes of the, decent 
workirg class ulation of the smoky towns of the north of 
England and other manufacturing districts are cleaner and brighter 
than is the case with the homes of people favoured by cleaner atmo- 
spheric conditions. It is laid down as a sine сий non tbat there 
must be sufficient boilers to allow the fires to be worked on the thick 
system of firing by heavy charges, and regulating by dampers. With 
this system we are assured there will be no need for any i 
apparatus. The writer says that he has seen a battery of boilers, the 
furnaces of which were charged heavily a few times a day ony: 
There was a good chimney, and the fires were charged up to wi 
& few inches.of tbe furnace crowns boilers), and the 
dampers partially closed. As the steam pressure fell, a slight raising 
of the dampers was sufficient to send the pointers of the pressure 
gauges steadily upwards, aod the stokers could sit two or three hours 
or more without throwing on fresh fuel. In this system the bars are 
kept well covered, and if any tendency was observed to burn through, 
the fuel would be pushed into the hollow places, and any inrush of 
cold air checked. 

One steam user, who used the system on two boilers, stated that 
whenever he changed bie stckers it was found that 23 or 3 tons of 
coal per wrek wi old at first be added to the consumption, pending 
the »cquisition cf «xperie:ce. This would be out of a total of about 
24 tons per werk for the two brilers. Е 

Some years ago Mr. Lor gri¢ge issued а report of certain tests he 
bad made «n thick and thin fire, and he had found that where thin 
fires bad been employed on a long grate, and a change bad been made 
by shortening the grate, th ck ning the fire, and regulating by 
damper much as above described, the economy was greatly 
increased, and the excess of air per pcund of fuel was reduocd very 
Mus the total air consumption being only about 14 lbs. per pound 

nel. 

The question resolves itself largely into one of boiler power. Let 
us suppose that a boiler with ordinary grates can do ita work in the 
ordinary system with a combustion rate of 20 lbs. per square foot of 
grate per hour. If on some new system smokeless combustion can be 
secured with a rate of combustion of only 10 lbs., it follows tbat the 
boiler, even with ite improved «fBciency, can now only produce а 
little over half the power it was prodacing at the original rate of 
combustion. Two boilers are in fact now required. But it cannot 
be maintained that, if as originally arranged, the boiler would do its 
work with a weekly consumption of, say, 20 tons, two boilers are 
now required to burn only 18 tons, 2 tons being saved by the more 
efficient combustion. Double the area may reasonably be 
asked for, but surely not double the heating surface to doal with the 
reduced volume of gasecus prcducts now issuing from the furnaces. 
The, at first, most obvious means of effecting the change is to make 
the boilers double-enders, with four in place of two furnaces. But 
Lancashire boilers so made are notoriously dangerous because of the 
very serious cutting away of the shell plates through which the fines 
must now pass. Obviously the necessity is for more grate surface in 
the same size of boiler and a less unit rate of combustion. 

Probably some such unconscious reasoning as tbis leads up to the 
double-ender marine boiler, the products of combustion being got out 
cf the boiler by means of the return emall tubes and with more or 
less structural safety. The pract cal probibition of external firir g 
dee ma to bar the way to the simplest methods. But given the means 
fur doing all this, is it not probable that the old amcke difficulty 
would again arise, and the grate surface provided for a 10 or 15 lbs. 
rate would be compelled to burn 20 to 30 lbs., and the result of the 
change would, after all, be merely to alter the time-honoured ratio of 
grate to heating surface, and to raise the demand for economiser pipes 
to reduce the greater excoss of temperature. For existing plants we 
would say, set apart a boiler and supply it with weighed coal and 
metered water, and, after determining its output, change its system of 
stoking, and, as the man becomes experienced in tbe novel method 
note the effect, and calculate the total difference on the whole plant 
similarly treated. In this way, some idea would be gained as to the 


possibilities of the method, and it would be known jast how far short 
the plant really was from being a possible non- producer of smoke. - 

It does not, perhaps, follow absolutely that the use of such thick 
fires, as are recommended in the article referred to above, demands a 
reduced rate of combustion per square foot. In what we have said 
above, we have assumed the conditions of chimney-produced draught. 
But a chimney-produced draught is not a fixed thing, although com- 
monly spoken of as such under the title of pa draught. It is 
exceedingly variable and never very great. But when the thickness 
of а fire is increased, the proper course to follow would appear to be 
to simultaneously increase the draught in order to have the power of 
patting as much air as neces for the desired rate of combustion 

gh the now magnified tance of the thick fire. Thin fires 
are the product of poor chimney draught. One is a natural con- 
comitant of the other. The locomotive exhibits the proper relation 
of fuel thickness to draught intensity. In the locomotive there is a 

fire box and a very thick fire which, by good stokera, is built up 
as thick as possible at the sides, so that the tendenoy to burn hollow 
at the thinnest part—the middle—is counteracted by the shaking 
down of the fuel from the sides. Fresh cogl i» fed on next to the 
water cooled plates; this lengthens the period during which the 
gases are driven off the fresh charges, and to some extentapproximates a 
coking effect. The steam blast in the chimney produces draught 
enough to pull sufficient air through the grate and fuel bed, and the 
brick arch provides the form of furnace necessary to ensure smckeless 
combustion, and yet the rate of combustion per square foot of grate 
will be 60 to 100 It s. per hour. 

This points to the possibility cf burning coal in stationary boilers at 
rates much in excees of chimney draught rates simply by the use of 
thick fires and powerful draught. One great advantage of the thick 
fire is the large maas of fuel ready at а moment's notice to be brought 
into active combuation by simple acceleration of the draught fan. 
But no amount of boiler room will, with or without fan draught, 
enable bituminous coal to be burned without smoke unless the con- 
ditions as to the form of the furnace and the course of the gases and 
air, and the after space in which the gases may complete their com- 
bustion, are correctly provided. It is much to be feared tbat the 
power to purchase smokelezs fuel has been the cause of much of the 
neglect to provide such conditions, and the results are ееп in the 
impossibility of at once altering plant to suit bituminous fuel when 
the supply of smokeless fuel falls off. Further, in regard to boiler 
power, we think that there has sprung up during the last few years a 
tendency among boiler makers to promise greater weights of evapora- 
tion than can, in practice, be ed into effect. 

This is one of the mischievous tendencies of competition. No 
matter by what name a steam boiler may be introduced to the world, 
it will prove very much to resembl: other steam boilers in its evapora- 
tion, and if one boiler will burn a ton of coal in a given time, so will 
another boiler of equal grate surface. These are figares which 
engineers should themselves care for rather than rely upon the 
promises of contractors, Otherwiee it will by no means be the best, 
safest, or most honest contractor who will be secured. Eigerness to 
secure orders will sometimes tend to extract promises of output that 
can, perhaps, be attained at a formal high preesure trial, but which 
must by no means becxpected to be secured in the ruugh and tumble 
of the daily atruggle. 

А margin of at least 25 per cent. upon auch trial runs should be 
allowed in go d conservative practice. While space should not bs 
wastefully used in expensive locali ісе, it is quits possible to econo- 
mise too mach. Wita machiuery packed on the sardine principle, 
the extra cost which will result may easily balanoy the saving. 


= ааа aa ma 4 


THE OKES-SERVE WATER TUBE BOILER. 


Im this, a new form of water-tube boiler, the principle of the Field 
tube has been as in the Niclausse French boiler, an internal 
tube leading the water to the lower ends of the main or external 
tubes, the return being vid the annular space between the two tubes. 
The upper ends of the two sets of tubes are fixed in separate plates, 
and communicate with entirely separate chambers, The rising is 
connected at its upper end with the steam, and also with the water 
space of the upper transverse drum, while the bottom of the drum 
communicates, by means of two large down comer pipes, with the 
bottom of the other box. In this way the lowest set of tubes is the 
most assured of a full supply of water, a good feature, for any burn- 
-out trouble is usually ex with the lower tubes. 

e supply box is a closed chamber, having openings only to 
the field tubes, as we may term them, and to the water space of the 
steam drum. If the valves of the down comer pipes be closed, the 
opening of a blow-out at the bottom of the chamber will reverse the 
circulation in the boiler. This is a provision of some value, bat we 
cannot say we like the valves on the down comers. It might happen 
—all kinds of improper and unexpected contingencies do happen 
with steam boilers— that some day the down comer vals were 
closed and left so, and the result would bs the rapid overheating and 
burning out of possibly every tube in the boiler. From an illustra- 
tion of this boiler in the Engineer, we are glad to see that the heade:s 
are made of plate, not of castings; but we think that the above dan- 
gerous valve arrangement should be in some way modified, and ws also 
think that, for marine purposes especially, the tubes have too low an 
inclination. We do not dispute the value of the double tube for 
cliculation purposes, but it is obvious there will be no real inclina- 
tion of the tubes when a ship liste through quite a small angle. The 
double tube system has the advantage cf allowing absolutely free 
expansion of the tubes, one end being simply supported, but in no 
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way fixed in a longitudinal direction. As illustrated, too, the boiler 
is fitted only for non-bituminovs fuels. In case of a burn out of any 
single tube, there is no suitable provision for remedying except by 
atopping the boiler, but in this respect it is no woree off than other 
water-tube boilers. Water tubes cannot be plugged after the manner 
of fire tubes. 

This new water-tube boiler probably most closely resembles the 
Diirr boiler, which is of German origin. It has, like it, the single 
flat water chambers or headers, and bas the division of the up and 
the down headers into separate vessels, but in the Diirr boiler both 
headers open at the top into the steam drum, and in this respect the 
Okes boiler is certainly improved. | 


ELECTRIC TRACTION IN PORTO RICO. 


Ir the average Briton were asked what he thought of the above 
uestion he would probably not be above confessing, in the first place, 
t he didn't know exactly where Porto Rico was, except that it is one 
of the Philippine Islands, or somewhere near Cuba—anyway, it is one 
cf those places that Uncle Sam has just lately gobbled up; and 
recondly, that he didn’t believe there was any electric traction in 
Porto Rico. Mr. Antonio Mattei Lluveras, however, tries to show to 
the readers of the Engineering Magazine that there is plenty of 
rcope for electric tramways or light railways in the island, which is 
wonderfully rich from an agricultural standpoint, and very much in 
need of development. 

Possibly our American friends and cousins will have their hands 
во full of the mere mansgement of their new possessions that they 
may feel inclined to let a little British capital into the commercial 
development of the lands now lost to Spain; and hence may come 
opportunities for home firms to seek business, though it would be 
something truly worth chronicling if English electrical goods suc- 
ceeded in finding а market under tbe nose of such enterprise in this 
particular ди n аз the United Btates has shown for the last 10 or 


20 

Dealing with the matter on its technical merits alone, however, it 
is very interesting to see bow obstacles which in this country we 
should look on as difficult for the use of electric traction, are 
considered in the New World as of no great moment. For instance, 
cur author speaks of a military road across the island as having no 

de greater than 14 per cent. “ which would be the maximum to be 
met with in the constructicn of a tramway.” 

There appear already to be a few steam railways of narrow gauge 
in the island ; bat to judge from the description of one about 22 
miles long, running out from Ponce, these lines ате about on a level 
with the Jaffa-Jerusalem Railway. Indeed,agood deal of the carry- 
ing is done by ox carts in competition with the railway, the freight 
rates being a little lower, and the speeds nearly equal! 

The author proposes an electric line right round the island 
coupling up the various railroads, with branches radiating inland in 
order to give ready access to the plantations where they grow 
splendid coffee, ditto sugsr, and tobacco, which goes to Cuba for the 
express purpose of being branded as Havana leaf and thereby incre- 
menting in value probably fourfold. 

The movement in favour of electric lines for such sparse traffic as 
can be found in agricultural districts, is evidently growing very 
rapidly across the Atlantic, but we fear it will be а long while before 
engineers and capitalists on this side will tear themselves away from 
the pursvit of 10 to 14 passengers per car mile on busy town and city 
streets, for the sake of developing country districts where the cost of 
electric power is almost prohibitive for trains every hour or so. 

Our Light Railways Act, moreover, is not altogether the great 
success it was expected to be, but while Board of Trade rules and 
regulations are of the usual cast-iron order, it is, perhaps, the best we 
can hope for in this country to give developments in the way of 
agricultural lines—which isn’t much. 


ELECTRICAL EXHIBITION AT BRUSSELS, 
1899. 


Am electrical exhibition at Brussels under the 5 of His 
Majesty the King of the Belgians and H R.H. Prince Albert of 
Belgium, organised by the Society of Belgian electricians, the town 
of Brussels, and the Administration of Telegraphs, will be opened on 
June 1% 1899, in the new Hotel des Téléphones, Rue de la Paille, 


Ite speciality is to show the latest improvements of electricity “ at 
home,” and is divided into 14 classes, as follows: 

Clase 1.—Zight. Incandescent and arc lamps of all kinds for 
domestic lighting, fittings of all sorts, cables and wires, switches, 
resistances, commutators and systems of steel tubes and wood casings. 

Class 2.— Electrical Heating. Radiators, apparatus for the kitchen 
table, toilet, &c. 

1 9.— Motive Power, For sewing machines, ventilators, electric 

Olass 4.— Batteries and  Accumulators. Primary batteries and 
accumulators for domestic ute. 


Class 5.— Telephone and Telegraph. Telephone and private tele- 
graph ap tus, switchboards, &c. 

Olass 6.—Safety Apparatus, Bells, dc. Barometer, thermometers 
for indicating electrically the increase of temperature caused by fire, 
&c., indicators for showing electrically the level of water, electric 
bells, water, dust, and gas proof bells, keys and indicators, pushes, 


&c. 

Class 7.—Electric Clocks. Electric clocks and pendulums, electric 
alarum and other electrical apparatus for clocks. 

Class 8.— Health. Electric `* Pasteurisateurs,” electrical apparatus 
for the production of czone, electrical disinfection of houses. 

Olase 9.— Medical Electricity. Electro-therapeatic and electro- 
medical apparatus. 

Class 10.— Various Apparatus. Lightning guards, electric luminous 
letters, electrio washing apparatus, processes for artifically increas- 
ing the age of wines and alcohol by means of electricity, lightning 
conductors. 

Class 11.— Music, dc. Apparatus for transcribing music, chimes, 
electric metronomes, &c. 

Class 12.— Electric Locks. Apparatus for opening and closing doors 
from a distance; safety electric bolts, electric catch and locks. 

Class 18 — Electric Jewellery and Toys. Electric toys of all kinds, 
electric luminous jewellery, luminous drawing-room fountains, 
Geissler's tubes. 

Class 14.—Furniture. Furniture and ornaments, objects of art, 
and any other articles for decorating the interior of houses, either 
produced or ornamented by means of electricity. 

Dynamos or any electric generator, with the exception of primary 
and secondary batteries, are not to be exhibited. 

The speciality of the Exhibition is to show everything connected 
with electricity in the house, and to point out its advantages and the 
numerous ways it can be put into general practical use in every 
household. 

Current can be obtained from the Brussels central station, which 
is а three-wire system, and exhibitors can have a tension of either 
110 or 220 volts. 

The president of the Executive Council is Mr. J. Banneux, the 
engineer-in-chief and director of the Belgian States Telegraphs; the 
кереек» Mr. J. Wybauw, engineer-in-chief and director of the 
Ber d'Electrécité to the town of Brussels; the secretary, Mr. 
Ed. Lacomblé, electrical engineer to the town of Brussels; the 
treasurer, Mr. Alker, electrical engineer. 

Many of the chief electrical engineers and manufacturers in 
Belgium have already decided to exhibit their specialities, including 
Mr. L. Gerard, the managing director of the Compagnie de Traction 
Electrique; Mr. Douglas Wells, M. I. E. B., member of the Council 
for Conferences and Exhibitions of La Société Belge des Ingenieurs 
et Industriels, who represents the house of W. T. Glover & Oo., Lid., 
of Salford, for cables and wires, the Edison & Swan United E 
Light Co., Ltd., the Simplex Steel Conduit Oo., Ltd., and other 
English firms; Mr. Goffin, vice-president of La Chambre Syndicate 
des Electriciens; Mr. Charlier, electrical expert; Dr. Requette and 
many others. 

We hear that the Simplex Company will exhibit their system of 
steel tubes, showing the advantages both in price, simplicity, and 
mechanical pe over wood casing; r'e Patents, Ltd., of 
Greengate, chester, will exhibit their bells and keys, which are 
absolutely water, dust, and gas proof,a good many of which have 
been recently taken by the State Railways of Belgium. 

It is hoped that a good number of English firms will come 
forward and show their specialities. Fall culars, with rules, 
plans, &c., can be obtained on application to the executive committee 
of the Exposition de l'Electiccitó à la Maison,” 8, Rue Melsens, 
Brussels. Attention is specially drawn to the fact that all applica- 
tions must be made before March 20th, 1899, or they will be rejected. 


THE GENERAL POWER DISTRIBUTING 
COMPANY'S BILL. 


In the House of Commons on Friday last, on the order for the second 
reading of the General Power Distributing Company Bill, which 
came from the House of Lords, 

Mr. Втолвт-Үовтівү moved its rejection. He said he should not 
take such a course unless for very strong reasons, but the matters dealt 
with by the Bill were of such public notoriety and importance, that 
they should not be allowed-to form the subject of an inquiry by a 
small committee, but should be discussed by those who had expe- 
rience of legislation affecting great municipalities. The Bill would 
empower a company of private undertakers to establish, at а small 
place in Nottinghamshire, а large generating station for eleotric light 
and power. Apparently, they were going to do so at a place called 
Workeop, but they were under no obligation to do so, and they 
would be entitled to place their station anywhere else within a radius 
of 26 miles, and that would bring into the field of their operations 
municipalities of the magnitude of Ilkeston, Rotford, d, 
Chesterfield, Doncaster, Lincoln, Rotherham, No ham and Shef- 
fleld. The last-named, which principally interested him, was fifth in 
population of the boroughs of England. He asked the House to reject 
the Bill, because it was against all Par precedent, was 
5 in the interest ef consumers or for 115 «Стагира of the 
manufacturing interest, and was against public or many 
weighty reasons It might be said that the Bill bak tocn passed by 
a Committee of the other House, but, without disrespect, he must 
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say that the tenderness for the integrity and independence of muni- 
cipal pri was not likely to receive such unlimited respect and 
ealous ulness in the Upper as it did in the Lower House. The 
also had thought themselves bound by a finding of a Joint 
Oommittee, which he thought did not apply. 

Mr. Ріскеввопт, (who also had a notice on the paper for the 
rejection of the Bill), in seconding the motion, said the district 
affected far transcended the limits of any mere local area, and the 
Bill was one of the volley of electric supply schemes with which the 
House was bombarded during the present session. One of these 
measures—the County of London and Brush Provincial Electric 
Lighting Bill—affected the metropolis, and would, if passed, prove a 

step. Many of ithe large municipalities who would be 
affected by the measure had spent considerable sums of public money 
in pro 
passed, the 
schemes 
schemes 


se would not only be preventing the initiation of new 
local authorities, but would also substantially check the 
y existi 


the public as 
scattered bodies, many of them with no 


opportenlty of considering the matter. | 


Mr. Baourxy-DaAvENPORT said he should not, of course, resist the 
motion if the House thought it should be carried, but hoped, after 
the concession he had made, the second reading would be taken. 

Bir J. LuBBocK and Mr. Bowrz8 opposed the adjournment, which 
was su Mr. MELLOR and Mr. J. Err. 

Mr. Hrrcnrz said he came down prepared to recommend the House, 
if the Bill remained in 


reject it, because it 
appeared to him that 
principle of bes 


=. к the ко: 
question princip 

been removed 
from their considera- 
tion, it seemed to him 
that the House might 


ly relegate 
this Dil in the ordi- 
nary course to a com- 
mittee. They would 


ments were made, 
and of seeing whether 
the und ing which had been 


given was adequately carried 
out. If that were not done, they could reject the ВШ, but to 
adjourn it sine die was a serious matter in the case of a Bill of these 
dimensions. He did not wish to express auy strong view on the 


subject, but after the concession which had been made, he thougbt the 
Bill might be read а second time. | 

Mr. WurrELEY inquired whether local as well as municipal autho- 
rities were to be included in the unde Я 

Mr. Ввоміют-"Юлувмровт said there could be no doubt whatever 
about his answer to that 3 ; of course, it was in the negative. 

Mr. Воотт said the Bill was as objectionable to the larger local 
bodies as it was to the municipal authorities, and ho, therefore, sup- 
ported the adj»urnment, as he thought those bodies should have an 
opportunity of expressing their views. 

Mr, Suey thought it would only be reasonable to adjourn the 
шаары, the Bill having been seriously altered by leaving out the big 

owns. 

Mr. Bryox thought that four-fifths of the objection to the Bill had 
been removed. He hoped the adjournment would be accepted with- 
out a division. 


an electric supply, and 16 was obvious that if the ВШ. 


Sir J. Farcossom suggested that after the second reading an 
instruction should be passed to the Committee to insert olauees pro- 
tecting municipalities, 

Sir J. WooDHOUSB, as representing the Association of Municipal 
Corporations, agreed to the adjournment, but not to the suggestion of 
the right hon. gentleman the member for Sheffield. 

Mr. Seron-Kanr could not see what advantage would be gained by 
adjournment. 

Colonel Риҥтнатон thought the County Oouncils should be pro- 
tected as well as the corporations. 

The motion for the adjournment of the debate having been defeated 
by а majority of one, the debate was continued. 

Mr. M'Kenna : May I ask the right hon. baronet (Sir J. Fergusson) 
whether he will move his instruction, and inclade urban districts as 
well as municipal corporations in the reservation clause? 

Sir J. Fencosson: I shall place the notice on the paper, sir. 

Mr. Burns, in continuing the debate on the саб reading, said if 
the Bill were carried it would paralyse the future efforts of urban and 
district councils, wbich had as much right to be consulted as the large 
corporations which h dd protested against the measure. 

Bir С. Отка said the House would be laying down a most extra- 
ordinary principle it they exempted only municipal corporations 
from the operation of the Bill. . | 

g of the 


Mr. H. J. Witson strongly protested against the 
Bill, and thought that the representatives of munici ons 
should not be allowed to secure their own ends at the expense of the 
smaller urban authorities. 


The House divided— N 
For the second reading ... ees s 185 
[EX] eee eee #09 eee 1 
Majority against eee eee eee —§2. 


The Bill was accordingly rejected. 


BEDFORD ELECTRIC LIGHTING PLANT. 


Ws illustrate a standard set, designed and manufactured by Messrs. 
W. Н. Allen, Bon & Co., for electric lighting, electric transmission of 
power and tramway work. The plant shown is one of a set 


of four engines of the enclosed forced lubrication type, built by them. 
for the on of 
Bedford for town 


lighting, and is of the 
5 
oom en 

Pon rith forced 
— 006. ран ы 

are 

equal angles of 120° 
to one another, and 
each crank is driven 


| gines 
working side by side. 
The хес piocs ERE 
parts o e three 
tandem 


sets 
exactly alike, so that 
the is well 


parallel cast separate] of speciali — 
. The cylinders are all ве у у 
аз chained ion The high and low pressure cylinders of each 
tandem set are firmly bolted together, tandem set being in turn 
bolted to an intermediate piece. The cylinders are fitted with piston 
valves, which are balanced; these valves work in cylindrical 
bored out truly in one setting after the cylinders are bolted together. 
The three intermediate pieces are su by, and fixed to, a stron 
cast-iron framing called the trunk. his trunk is in tura sepported 
E 


by a massive bedplate, in which are fitted the main bearings for 
crankshaft. 


The trunk, as shown in our illustration, encloses the working 
On the inside are cast the facings forming the guides of the cross- 
head feet. There are three hinged doors on the front of the trunk, 
and two doors at the back; these give easy access to all the working 
parts. The distance pieces already mentioned close in the upper part 
of the trunk, the piston and valve rods are made £o pass through 
stuffing boxes in the base of the intermediate pieces. These stuffing 
boxes entirely separate the bottom part of the cylinder from the 
interior of the trunk, and answer the double purpose of preventing 
oil from the interior finding its way up the piston and valve rods into 
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the cylinders, and thence to the boilers and any water from the 
cylinders which may get through the cylinder d iere from leaking 
into the crank chamber and displacing the oil. The bedplate, of very 
rigid design, has horns cast on, which carry tbe main bearings. The 
bottom forms an oil reservoir, from which one or two force 
pumps draw the oil required for the lubrication of the working parts, 
and into which the oil again drains after having done its work. The 
horns for the main bearings are АП truly bored out at one setting. 
The lubrication of the engine is carried out by means of two valve- 
less force pumps, which force a continuous stream of oil under pres- 
sure, first through a filter, from which it is led by a system of pipes 
and channels to all the working surfaces. All the forged work in the 
engine is made cf Siemens-Martin mild steel, with the exoeption of 
the crosshead, eccentric and smaller pins, which are made of special 
hard steel, and are ground up true. The steel is made to stand a 
breaking stress of from 28 to 32 tons per square inch, with an elonga- 
tion in а 2-inch length of from 27 to 30 per cent. 

А very powerful and sensitive centrifugal governor is fixed direct 
to the crankshaft and controls the throttle valve. With a fair 
amount of care in keeping governor and throttle valve clean and free, 
very close regulation can be ob‘ained with this combination, the 
variation depending, to a great extent, upon the size of fiy-wheel 
fitted to the engine. : 


OCEAN TELEGRAPHS. 


DB. А. E. KENNELLY, President of the American Institute of Elec- 
trical Engineers, delivered last month at the McGill University, 
Montreal, a course of four lectures on the subject of submarine cable 
telegraphy. These lectures, the New York Electrical Engineer eaye, 
were attended not only by the students, but by electrical people and 
others, and were very interesting. This we can readily appreciate, 


in view of the attention which submarine telegrapby is just now - 


attracting in America in connection with the contemplated Pacific 
8915 and the special qualification of the lecturer to deal with the 
subject. . 

We glean the following brief abstracts from Dr. Kennelly's dis- 
course, which, suitable to his audience, and owing to the extensive 
field traversed, was necessarily of а somewhat cursory and popular 
character. 

Referenco was made to the development of submarine telegraphy 
during its eventful though short history, practically comprised in the 
last half century, commencing with the first cable laid in 1850 acrcss 
the Straits of Dover, consisting of but a single copper wire insulated 
with gutta-percha, and without any mechanical protection, and 
whicb, though it lasted but а few hours, demonstrated its electrical 
capabilities, and paved the way for greater successes in the years to 
come.* The practical success of the earlier experiments led to 
shallow water cables around the shores of the Mediterranean, and in 
1859 f the first cable bridged the depths of the Atlantic. 


This triumph was short-lived, since the cable died a natural death | 


in a few weeks’ time. It was replaced, however, by a far better cable 
in 1866, the experience cf the earlier trials having come to fruition, 
and since that time Europe and America have never been beyond 
speaking distance. 

At the present time there are some 150,000} miles of cable laid 
th-oughout the world, and a fleet of more than 30 1 ph ships is 
employed to minister to their needs. Although this length of cable 
would be sufficient to girdle the world some six times, yet the actual 
girdle is incomplete at present at the Pacific Ocean, but it is now 
confidently expected that ere long this gap will be completed by a 
cable from the western coast of America to Ohina or Japan. 

The amount of the capital which has been ded in the enter- 
prise of cable laying will be evident from the fact that cable costs, 
roughly, about 81,000 per mile. 

There is no difficulty in laying a cable 8 but there is a con- 
siderable difficulty in laying & cable in а manner as to minimise 
the risk of ite fracture after being laid. It is a matter of oe 
that wherever а cable rests upon a rock it will break, and its rupture 
is only a question of attrition and time. 

Thote who build upon rock, so far as cables are concerned, build to 
their destruction, while those who build upon sand can expect divi- 
dends. The course on which а cable is to be laid should bethoroughly 
investigated beforehand by а ship, which makes a zigzag path over the 
course and sounds at frequent intervals, so as to insure the provision 
of а smooth and soft bed on which the cable shall be laid to rest, 
5 its slumbers will be interrupted by the rude shocks of 
rupture. Е 

There is scarcely any series of engineering operations which has а 
greater fascination or possesses more romantic interest than submarine 
telegraphy in the picking up or repairing of cables. It is governed 
largely by time and tide and weather, and its fortunes are determined 
by a great variety of circumstances. Nevertheless, cables have been 


—— 


* As this cable only lasted one day, it is rather the four-core 
cable, sheathed with 10 No. 1 galvanised iron wires, and weighing 7 
tons per mile, whioh was laid in the following year (1851), and proved 
а brilliant success, which practically decided the practicability of 
submarine telegraphy. ý 

t The data of tnis cable being completed we think should be 
August 5th, 1858 

i In Sir Henry Mance's inaugural address as President of the 
Institution of Electrical Engineers, March, 1897, the aggregate length 
of existing cables is given as not less than 162,000 nautical miles, 
and the number of telegraph ships as 41.—E ps. HLxO. Rev. 


t 


successfully repaired in tho deepest water to which they have yet 
been committed. 

The expense of repairs in . in two miles of water 
is naturally much greater as a rule than the expense of repairs effected 
in shallow water; while in some cases very shallow water repairs may 
be effected in a small boat or sailing yacht at an expense which is 
relatively trivial. | 

The speed of signalling does not become any serious consideration 
until а cable is several hundreds of miles in length. In other words, 
rapid speed of hand signalling can be obtained over almost any kind 
of practical submarine cable up to a length of severa] hundred miles; 
but after a length of, say, 500 miles has been passed, it is necessary 
to employ delicate apparatus. With long cables it is neceseary to 
employ a comparatively large sizs of copper wire or strand conductor 
and insulating gutta-percha envelope. 

Enormous improvements have taken place in the speed of signalling 
or telegraphing through cables since the ocean was first spanned, a great 
deal in this direction being due to the inventive skill of Lord Kelvin. 
The mirror galvanometer instrument, which is so valuable an adjunct in 
the electrical laboratory, has been yet more valuable to the electrical 
fraternity in the operating room аз а commercial si g instru- 
ment, while the siphon recorder of later date has caught the fitful 
flickerings of the beams of light and has left their record traced upon 
а mcving band of paper 


CARBON-CONSUMING BATTERIES. 


AT а meeting of the Institution of Junior Engineers held at the 
Westminster Palace Hotel on March 3rd, the chairman, Mr. Basil Joy, 

residing, a paper оп “ Carbon-Consumiog Batteries, and their Possi- 
Pilities,” was read by Mr. W. R. Oooper, B.Sc., M.A., M. I. J. E. There 
was a large attendance. | 

The saving which might be effected in the cost of production of 
electrical energy by the ute of a carbon-consaming battery was first 
discussed. The юе вад тш ofa ee poss 
electrical energy for general supply purposes, mig en as low 
as 6 per cent., as deduced from ents by the late Mr. Willans, 
whereas the corresponding figure for a battery working under the 
same conditions was about 73 per cent. Assuming tbat & Board of 
Trade unit could be generated and distributed by the combustion of 
10 1bs. of coal, and that the cost per unit was 3:31., with coal at 20s. 
per ton, then the efficiency of a battery rendered it possible to effect 
& saving of 30 cent. of the cost per unit, provided that coke 
could be voltaically oxidised to CO,, and that the electrolyte, and the 

late opposed to the carbon, did not introduce additional expense. 

e cost of renewing the electrolyte and negative platee, however, 
might counteract the gain due to efficiency. It was also necessary to 
remember that the cost per unit depended upon maintenance, and 
tbat the price at which electrical energy could be supplied depended 
upon capital expenditure. For theconsumer to derive much benefit 
from а carbon-consuming battery, a reduction in the capital expendi- 
ture, as well as in the coal bill, must be effected. . 

The author next considered the various difficulties in attempting to 
solve the problem of the direct production of electricity from carbon; 
they were due to (1) the insoluble nature of carbon, (2) the scarcity 
of electrolytes among oarbon compounds, (3) the inability of carbon 
to act as an ion in such organic 4) the 
electro-negative character of carbon. In the place of the oxidation 
of carbon, that of CO might be attempted ; but the possible E.M.F. 
from such a reaction was lower than that theoretically obtainable 
from the oxidation of carbon. There was also a difficulty in finding 
electrolytes in which CO acted as an ion. 

Suggestions for various forms of carbon-consuming cells were then 
reviewed. Grove's ordinary gas cell, in which the bydrogen may be 
replaced by CO, was of no commercial value, because the current 
obtainable appears to depend upon the rate of occlusion of the gases 
by the platinum. The cell brought out by Borchers with a view to 
the on of CO had not proved successful; the H. M. F. was, in 
fact, not due to the oxidation of ОО, but to the solution of the copper 

had been 


compounds as are electrolytes, ( 


tion of the 
Varley, Mr. W. B. Clarke, Mr. R. F. Krall, Mr. C. Lean, and Mr. 
A. W. Marshall took part. A vote of thanks having been accorded 


— 


* Under this heading Dr. Kennelly might have included in his survey 
the comparatively recent and more sensitive recording instrament 
invented by M. Ader, whereby signals received through a long cable 
are photographed on s band of sensitised paper. 
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the author, the gs concluded with the announcement of the 
ensuing visit on 25th inst. to the Testing Station of the British Fire 
Prevention Committee. 


COOLING TOWER AND CONDENSER PLANT. 


Tan non-use of condensing steam engines is sometimes explained to 
be due to the want of sufficient water to run the condenser. Such 
apologists, therefore, turn their exhaust steam into the air, and obtain 
feed water sufficient to feed their boilers. In doing this they over- 
look the fact that by means of cooling towers or atmospheric con- 
densers, they could run their engines on the condensing system, and 
still use less water than when exhausting to the atmosphere. They 
would, in the first place, use less steam, and for each pound of steam 
they did use, they would require to purchase less thau a ponnd of 
water. There are two systems in use for condensing exhaust steam, 
and doing so without using any extra water. One is to turn the 
steam through pipes, which are cooled externally by the atmosphere, 
aided by a constant stream of water which is made to flow in thin 
films over the pipes, and the pipes are preferably exposed to the 
open brei se. In another system the condensing water is pumped 
through a cooler, and exposed in finely divided streams toa blast of air. 
This latter process has been considerably worked in America, and a 
description of one such plant occurs in a recent paper to the 
American of Mechanical Engineers. 

The plant is at an electric light station, containing 27 boilers, each 
48 inches x 20 feet, set in pairs to a single furnace 8] feet x 5 feet, 
the total fire grate surface being thus about 450 feet. The plant 
becoming too small Mr. Vail suggested the water tower cooling 
system so as to eke out the engine power without calling for more 
steam. Before the alteration the combustion rate was 292 lbs., 
giving a from and at evaporation of 7°13 lbs. per pound of coal. 
Each 48-inch boiler with its 22 5-inch tubes was thus evaporating 
4,281 lbs. per hour. After the test an 184 x 30 Buckeye engine was 
oonverted into a compound condensing engine by fitting two new 
cylinders 14} inches and 25 inches x 30 inches, and anew 750 H.P. 
compound condensing engine was put down with the necessary con- 
denser equipment and а cooling tower of Barnard twin type. The 
tower is 12 feet 3 inches x 18 feet x 29 feet 6 inches high in two 
chambers: Water is delivered at the top by means of a 10-inch pipe 
feeding 96 distributing pipes laid across the tower top. These are 
perforated and provided with means for cleaning in cold weather 
when they clog with oil. 

The water falls through or over 42 galvanised mata of No. 19 steel 
wire woven to No. 5 mesh. Hach mat measures 12 feet by 15 feet 
6 inches, and they afford a total of 8,064 square feet of surface. They 
are hung by galvanised hooks. Air is provided by two pairs of 8-feet 
diameter fans,the four being capable of delivering 360,000. cubic 
feet per minute at 150 revolutions. This air enters the lower chambers 
of the tower and flows uniformly between the mats. 

The tower is expected to cool the circulating water to condense 
12,500 Ibs. of steam. The water is pumped in at 132" and leaves at 
80° when the atmosphere does not exceed 75° nor ita humidity 85 per 
cent. From lack of convenient room the total height from the con- 
denser to the top of the tower is 58 feet, which calls for more power 
than ought normally to be required for such a plant. Each fan is 
driven by a vertical engine and can be varied in speed to suit require- 
ments. Olten in winter the fans do not need to be run. In the 
compounded Buckeye engine 332 I. H.P. is developed, and of this 
about 91 I. H. P. is below the atmospheric line, sho & saving of 
over this amount, From 20 to 26 inches of vacuum is obtained. In 
the new larger engine of 643 I. H. P., some 185 was found below the 
atmospheric line. The pomp ag fan engines showed 271 H.P., show- 

а net gain of nearly 158 H P. 
tails are lacking as to the remaining engines, but it sppears as 
though all the engines had been put on the condensing plant, as it is 
stated that an already overloaded station has been incteased 1,000 
H.P., yet there are now boilers to spare as а result of the new 


system. 


ELECTRICITY AS APPLIED TO 
METALLURGY. 


Im the Australian Mining Standard some time аро, Prof. Threlfall, 
of Bydney University, published an article under the above heading, 
which has not, we ve, hitherto received any notice from the 
technica] journals of this country. As this article is not withont 
interest, we give below a brief su of ita contents, referring 
readers to the paper named for farther information upon the subjects 
and processes discussed. l 

The first portion of Prof. Threlfall’s article is devoted to the 
theory of electrolysis; the second to its practical applications. The 
former presents in a clear manner some of the fundamental 
phenomena and laws of electrolytic action, and will be useful to those 
whose acquaintance with the modern theories of solution, and of the 
electrical conductivity of electrolytes is very limited. 

Discussing tbe relationship between chemical activity and E.M.F. 
in primary and electrolytic cells, Prof. Threlfall pointa out that it is 


possible for a small current to be sent through most electrolytes with 
the aid of an E. M. F. much below that demanded by the given salt in 
solution. This fact is стао by certain investigations of von 
Helmholts, which proved that dissolved gases play a great part in 
the compensating reactions going on within tbe cell "The work of 
Olausius, Hittorf, and Kohlrausch next receives notice, and the 
theories based upon this are discussed. | 

Prof. Threlfall does not consider that the “ionisation” of a dis- 
solved salt carries with it tbe electrostatic charging of the ions; and 
he gives expression to the view that the ions only receive such charges 
when engaged in carrying an electric current through the electrolyte. 
This, of course, is not in accordance with the theory of electrolysis 
put forward in the latest German text-books on the subject. 

After а consideration of the poems of polarisation and a 
discussion of the theory of secondary cells, Prof. Threlfall devotes 
some space to а consideration of the attempte that have been made 
to produce & satisfactory primary cell in which carbon shall be the 
риш electrode, and promises a fortune to the man who solves this 

roblem. 
, The second part of the article is less useful than the first, since the 
data which Prof. Threlfall had at his command in prepering it were 
exceedingly ғсапќу and incomplete. Не draws attention to the 
difficulty of obtaining reliable information conce ‘what is going 
on inside electro-chemical or electro-metallurgical worke—a difficulty 
of which we bave full experience. Since Prof. Threlfall wrote his 
article, however, much has been published in the London and New 
York electrical papsrs upon this branch of the subject; and there is 
no doubt that in a few years the halo of mystery which has been 
permitted to surround industrial electro-chemistry and electro- 
metallurgy will Ыз completely dispersed. "M 

We give below а list of the various processes touched upon by 
Prof. Threlfall in this portion of bis article, with a few details in 
those cases where new facts have been brought forward. 

Electro · plating.— The author states that he has always obtained 
best results when using а current density of 10 amperes per square 
foot. Trace of colloids such as glue or tannin when present in the 
electrolyte generally improve the deposit, though no explanation has 
yet: been given of the action of these substances. 

Electro Metallurgy of Copper. — An account of the Siemens and 
Halı ке and the Hoepfner copper extraction processes. Nothing new. 

Electrolytic Refining of Copper —Bmith'e, Hayden's, and Thofebrn’s 
systems of vat snd electrode arrangement are deecribed. Prof. 
Threlfall states that in the latter the use of copper oxide for renew- 
ing the electrolyte plays an important part. 

[Since the article was written the chief improvement in the process 
оа eng great increase in the current density used in the deposit- 
og vats. 

The Moebuis Silver Refining Process.—The author states that this 
process is worked with copper slimes, fused and cast into anode 
plates. We doubt whether this is correct at the present date. 

Electrolytic Soda and Bleach  Processes.— The Oastner- Kellner, 
Greenwood, and Hargreaves processes are described. The second bas 
long since disappeared from the list of practicable processes; but 
Greenwood is reported to be working out а new one. (See ELEBO- 
TBICAL Review, January 13th, 1899.) 

Hypochlorites.—A description of the Hermite process for sewage 
treatment. Contains no new details. 

Aluminium —The author describes the Hall and Heroult processes. 
He states that the latter bas been abandoned in favour of one in 
which aluminium sulphide is used in the electrolytic baths. This 
statement is incorrect. 

Calcium Carbide. —The notes on this contain nothing new, except 
the suggestion that if sold at а reasonable price, calcium carbide may 
displace candles for mining p in Australia we presume. 4 

Zinc Ores.—The problem presented by the Zinc Lead Sulphide ores 


оё the Broken Hill District is dercribed, and the Schnabel re 


the Marsh & Storer, and Siemens & Halske processes‘are dealt with. 
No new information is given concerning these, with the exception of 
the statement that Messrs. Siemens & claimed to have over- 
come the difficulties arising from deposition of spongy zinc, by means 
of violent agitation of the electrolyte with air. 2 

Prof. Threlfall’s article, at the time of its publication, must have 
formed a valuable addition to the literature of the subject, especially 
in Australia where little was known concerning these new prc cesses. 

Owing to the attention that is now being given by leading London 
and New York electrical papers to the industrial developments which 
have occurred in recent years, and to the number of writers and 
investigators who have collected and published information bearin 
on this branch of the subject, the value of the practical portion o 
Prof. Threlfall's article is now somewhat discounted. 


Å 


STEAM TURBINES. 
By BANKIN KENNEDY. 


(Continued from page 238.) 
IN a free deviation turbine the fluid should impinge only on 
the concave side of the blades of the wheel, as in fig. 7, 
without апу pressure on the convex sidee, hence the import- 
ance of expanding the steam before it enters the buckets or 
blades. If the steam enters at full pressure without being 
allowed to expand and acquire full velocity, it preases against 
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the convex sides to а large extent, and that pressure opposes 
the pressure on the concave side in its effort to drive the 
wheel. The wheel would, however, be driven in the direction 


of the double arrow by the reaction of the steam against the 
concave 

In а purely free deviation turbine, the fluid does not come 
into contact with the convex sides at all. Its whole weight 


is thrown with the greatest velocity possible against the con- 


cave sides. 

This is done in the De Laval turbine. The expandi 
nozzle, M, is seen in fig. 8 in section in plan, as shown in 
Patent 7,148, 1889. 

A further improvement was, however, necessary to make an 


impulse steam turbine a success. A means of balancing the 
wheel at the extremely high velocities necessary for economy, 
"With ordinary rary shafts and bearings the slightest inequali 

1 i ts i slightest in it 
of balance is fatal to the 0 
impossibili to construct wheels perfectly balanced. 

6 т пе de кишш these паа = the 
bearings by making the t flexible or yielding, so that it 
is ied bar or self-balancing. 

The sbaft used is a long thin shaft almost a wire, as in 
fig. 9. Another plan is shown in fig. 10, here the shaft, r, 
passes from bearing to bearing rigidly, the wheel is mounted 


Fd. 9. 


on a thin tube, a, carried on the shaft by ferrules at each 
end, The tube is larger in bore than the diameter of the 
shaft, and is slotted for portions of its length on each side 
of the wheel, this makes it flexible or yielding enough to be 

It may be pointed out here that there is one set of 
reactions on steam turbine bearings which seem to be entirely 
overlooked, namely, those which arise from gyroscopic actions 
on turbine wheels on board ship. 


The motion of the ship throws great strains on: bearings 
carrying wheels at enormous speeds. 

The wheel persists in maintaining its plane of rotation as 
in а pe, but the movement of the ship throws it 
forcibly out of its plane of rotation, and hence the strains. 
When used on board ship these gyroscopic strains could only 


Fia. 10. 


be met by hanging the tarbine in gimbals, and there might 
be less of strain with the turbine axis fore-and-aft, instead 
of athwart the ship. 

It is а point worth considering in turbine designs for 


marine 

For electrical generators Da Laval reduces the speed of 
turbine shaft to the d o shaft, by helical gearing, во that 
it may ee of reducing speed and pre- 
venting end play on the turbine shaft, he makes the gearing 
double, one left-handed, and one right-hand т ; two 
dynamos are geared to these, one to each side of the shaft. 

This makes a good mechanical arrangement; and is 
also handy electrically, as the two d og may be used in 
series, parallel, or separate, or in a three-wire system. 

The helical gearing is shown in fig. 9 already referred to. 

A further invention by De Laval essays to produce a 
vacuum in the turbine wheel case, without any special oon- 
He proposes for this агре to use the principle of th 

e proposes for this p to use the principle e 

ejector condenser, invented by Alexander Morton. The steam 


Fig. 11. 


issuing from the wheel enters a throat, through which it 
rushes with a velocity due to any remaining pressure on it; 
in doing во it acts as an aspirator, or is supposed to do во, 
and produces a partial vacuum, 

The fig. 11 shows the arrangement in section. 

A is the steam entrance, B the expanding nozzle, o the 
wheel, the aspirator throat k, and expanding trumpet F. 
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It does not seem possible to get much benefit from this 


arrangement, except the small gain due to the wheel being . 


slightly relieved from friction against the steam in the casing, 
it being reduced in pressure, but against this there is bound 
to be a back pressure at the exhaust throat. 

We will next consider the pressure turbine, and turbines 
which act partially by pressure and partially by impulse. 

The latter is the most numerous class, ag it seems easier 

to make them than the purely pressure turbine. 
The pressure turbine is the one theoretically best for 
series working, but the vast difficulty in the way of making 
the wheels steam tight between each wheel is almost 
insurmountable, especially when the wheels are numerous, ав 
they must be get the full economy. 

The purely pressure turbine acts exactly as Hero’s engine, 
namely, by unbalanced pressures, sometimes called “reaction,” 
but reaction is not a very expressive term for the actual cause 
of the wheels motion. 

(To be continued.) 


THE TELEPHONE QUESTION. 


In the House of Commons on Monday night in Committee of Ways 
and Means, Mr. Hanbury moved a resolution on which to found a Bill 
for the improvement of telephonic communication. He explained 
in the first place that tbe measure would facilitate the extension 
of telephone exchanges by the Post Office. Не claimed that the 
department had a perfect right to undertake the task of developing 
telephonic communication in rivalry with the National Telephone 
Company. It was the object of the Department to popularise this 
system of communication which was so vital to the trading and 
commercial interests of the country. At the same time the Depart- 
ment wish to deal as fairly as possible with the company. But 
the service supplied by the company was, he maintained, neither 
efficient nor sufficient, and it was limited practically to rich subscribers. 
It was not right that so important a medium of communication 
should be limited in that way. Under the Bill £2,000,000 would 
be placed at the disposal of the Post Office for the development of 
communication,and London would be the first place where action 
would be tsken. The operations of the Department would be ex- 
tended to smaller municipalities subsequently. London was dealt 
with first because the area of the London exchange was enormous, 
and because the number of its public wires was so large. With 
private wires the Post Office had no concern. Answering the question 
whether the Post Office was fitted to undertake work of this kind, he 
reminded the Committee tbat the Department had possession of the 
trunk wires, and that the Post Office exchanges had earned a con- 
siderable profit. It was not proposed to establisha mere subscription 
system, like that of the Telephone Company. The system in Switzer- 
land would be copied апа а small subecription of about £3 а year 
would be demanded, and then small fees or tolls would be paid 
as for telegrams. Не believed that the Department would attract 
subscribers from classes which at present made no use of the 
telephone. Arrangements would be made to utilise the express 
messenger system in connection with telephone exchanges, and 
thus anybody, whether & subscriber or not, would be able to take 
advantsge of the system. It was also intended to give certain large 
municipalities power to establish telephone systems, the necessary 
funds coming from the borough rates. A competing municipality 
would not bave tbe right to refuse the National Telephone Company 
wayleaves which it took iteelf. As much as was useful of the plant 
laid down by municipalities would be purchased by the Post Office at 
the end of 1911, and corresponding treatment would be meted out to 
the telephone company. · | 

Sm J. FEsGUssON (eays the Times) defended the National Tele- 
phone Company against the charges which were brought against it and 
justified its policy, contending that it had done nothing to deserve 
punishment. He regretted, therefore, that it was proposed to treat 
the company with hostility. | À 

Bir O. COammnon congratulated the Secretary to the Treasury upon 
his statesmanlike cheme, and Mr. BoscawEN, Mr. PROvAND, and 
‘other members also expressed their approval. 

Sir J. LoBBock doubted whether the telephone system would be 
more efficient under the Post Office, and regretted that the Govern- 
ment were ready to encourage municipalities to engage in business. 
He feared that the results of the scheme might be to check the 
1 of the telephone and to increase local indebtness. 

.. Mr. Braa thought the proposals of the Government were rash and 
likely to prove costly, and advocated a system of complete State 
control over the telephones. 

Some other members having spoken, the resolution was agreed to. 


Municipal Trading.—- The Lancaster and  Distriot 
‘Chamber of Commerce, and other public bodies of а similar class, 
have this week been passing resolutions objecting to municipal 
саар Й and asking the Government to relegate the matter to а 
committee, 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


3,704. “Improvements in and appertaining to electric street tram- 
eee R. Віку, T. WiNsTANLEY and S. Киву. Dated February 

th. 

3.7984. Improved process for electric smelting or reducing." W. 
Вовснквв. Dated February 20th. (Complete.) | 

3,735. Ап improved method of, and apparatus for, utilising the 
Waste gases and heat from electric furnaces.” W. BoRoHEBS. Dated 
February 20th. (Complete.) 

3,736. "Improvements in secondary batteries.” 
Dated February 20th. (Complete.) 

3,742. “A combined thermo-electric or electro-thermal lamp.” 
А. C. Brown. Dated February 20th. : 

3,746. Ар improved electric switch.” W. J. Моврну. Dated 
February 20th. 

3,754. An improvement in electric wall plugs.“ P. F. W. S. H. H. 
Berry and C. Rayner. Dated February 20th. ( Complete.) 

3,762. “Improvements in wireless telegraphy through water.” 
R. J. CRowrEY and A. О. Oakes. Dated February 20th. 


J. BKWIBSEY. 


3.773. “ Ар improved rae dad for use in laying submarine 
cables.” W. J. Murray. ted February 20th. 
3,784. “Improvements in electric safety appliances.” F. H. 


BaApGEB and W. H. Prews. Dated February 20th. 

3,836. A new or improved process for roasting or calcining 
mineral substances by electrical currents especially adapted to the 
manufacture of Portland and like cements.” R.J. WALLIS-JONES 
and H. W. Couzens. Dated February 21st. 

3,861. “Improvements in telegraph and telephone cables.” T. 
Oa4nRLES. Dated February 21st. 

3,869. " Coin controlled and registering telephone apparatus. 
R. D. Cranston and 8. M. WiLLiAMS. Dated February 218t. 
(Complete.) 

3,893. “ Improvements in electrical signalling apparatus." THE 
ANCHOR ELECTRIC Company and E. FREUND. Dated February 22nd. 

3,899. '''The Oxford watch lamp.’ an improvement in electric 
cycle lampe." J. Е. Pierce. Dated February 22nd. 

3,904. “Improvements in telephone exchange switches for use in 
ublic central stations, large institutions, police service, and the 
ike.” A. E. SLATER. Dated February 22nd. 

3,910. "Improvements in starting alternating single-phase 
electro- motors and in apparatus therefor.” R.Kennepy. Dated 
February 22nd. | 

3,936. ‘ Electric bell for velocipedes." 
February 22nd. 

3,943. “Improved means for establishing connection between 
underground electric circuits and electro-motors of vehicles.” J. Н. 
BETTELEX. Dated February 22nd. | 

3,947. "Improvements in apparatus for applying electric currents 
of high frequency to telegraphy.” T. CARLES. Dated February 22nd. 

3,999. “Improvements in electric traction for tramcars and the 
like.” J. MirNEs. Dated February 23rd. 

4,001. “Improvements in and relating to starting switches and 
resistances for electric motors.” 

4,007. “Improvements in electrically controlled switches.“ R. E. В. 
Овомртон and E. A. N. Pocuin. Dated February 23rd. 

4,027. "Improvements in automatic electric warning signals for 
railways and the like.“ J. H. HoLLYER. Dated February 23rd. 

. 4,046. "Improvements in or connected with electric motors and 
generators and other electric apparatus and instruments." V. A. 
Fynn. Dated February 23rd. 

4,059. ‘Improvements in incandescent electric lamps.” T. D. 
FABRALL. Dated February 23rd. 

4,065. "Improvements in electrical switches.” VERITYS, LIMITED, 
and L. J. STEELE. Dated February 23rd. 

4,068. “A new and useful method of manufacturing electric 
resistances.” S. S. BRowHEAD. (W. C. Heraeus, Germany.) Dated 
February «3rd. ( Complete.) 

4,078. "A new or improved machine tool particularly applicable 
for refacing or turning commutators of electric generators and the 
like" D. Howzrwoop. Dated February 24th. 

4,082. “Improvements in accumulators and storage cells, portable 
and stationary." F. H. Sronn. Dated February 24th. 


» 


A. BODENHEIMER. Dated 


4,088. An improved lampholder for incandescent electric lamps.” 
W. Lynes. Dated February 24th. ү 
4,111. tic needle indicator puzzle.“ W. Rax wann, G. W. 


Dancy, and F. Wzsrwoop. Dated February 24th. 

4,119. "Improvements in the mode and means for operating the 
poles or masts of electrical cars or vehicles for tramways.”  W. 
RuTHERFORD. Dated February 24th. (Complete.) | 

4121. "Improvements in miners' safety lamps and in means for 
electr. cally igniting the same," W. Best. Dated February 24th. 
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4,122. “Improvements in or connected with induction coils, 3,857. “Improvements in electrical switches.” В. Z. рв FEBRARTL 


especially applicable for use in mines.“ W. Bzsr. Dated February 
24th. 


4,123. "Improvements in electric glow and arc lamps.” В. G. 
Brown. Dated February 24th. 

4,124. “An improvement in electric stoves.” 
Dated February 24th. | 


H. J. Покана. 


4,1137. "A new or improved galvanic bandage.” P. L. Ѕснмтрт. 
Dated February 24th. (Complete.) 
4,143. "Improvements in letter cards and telegraph cards." 


E. Тізвот. Dated February 24th. 

4,158. "Improvements in transformers for continuous electric 
currents" A. Wyprs and G. Weissmann. Dated February 24th. 
(Date applied for under Patente, &c., Act, 1883, Section 103, August 
4th, 1898, being date of application in F'rance.) 

4,190. "Improvements in electrically propelled vehicles.” R. F. 
HALL. Dated February 25th. 

4,210. "Improvements in and connected with electrical traction.” 
W.KriNGSLAND. Dated February 25th. 

4,224. An electrical recording instrument.“ W. Н. WHEATLEY. 
(H. R. Lockhart and R.O. King.) Dated February 25th. 

4,231. "Improvements in arc lamps.” W. C. Јоннвон and A. 
WUNDERLICH. Dated February 25th. ( Complete.) 

4,232. “Improvements in  electro-motor road vehicles" LA 
Восгвтв GEOFFROY ET DELORE. Dated February 25th. (Date 
applied for under Patents, &c., Act, 1883, Section 103, August 29th, 
1898, being date of application in France.) 

4,244, "Improvements in or in connection with primary electric 
batteries." H. T. Harrison. Dated February 25th. 


\ 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
MARCH, 1899. 


WE are informed by W. P. Thompson & Co., that about 90 applica- 

tions for electrical patents were filed in the month of March, 1886. 

Of there some were never completed, and of those that were only 

four have been maintained to run their full length of term, viz., 14 

T ; es being of considerable interest we give short abstracts of 
em below :— 


2,765. “Improvements in and relating to electrical accumulators 
or secondary batteries.” W. R. LakE (Marchenay, A.) Dated 
March 2nd, 1885. Relates to secondary batteries. Ohloride of lead 
is cast into a plate with about 3 to 6 per cent. of chloride of zinc, a 
rod of lead or platinum being inserted to form the connection. The 
plate so formed is placed in a saturated solution of chloride of zinc in 
contact with zinc; chloride of lead then crystallises in long needles. 
After washing in water and dilute acid to remove the chloride of 
zinc and zinc, the plate is ready for use, but may be first peroxidised 
in any suitable manner. Other fusible chlorides may replace the 
chloride of zinc, especially sal-ammoniac; or oxy-chlorides of lead 
may be used; or lead chloride may be mixed with asbestos. 11 claim». 


3,379. “Improvements in distributing electricity and apparatus 
therefor.” W. P. Тномрзои (C. Zipernowsky and M. Deri.) Dated 
March 16th, 1885. Relates to distributing by means of induction 
coils, the leading object being the regulation of the electromotive 
force at the various distributing centres. These centres are supplied 
from a central dynamo, and may each have several induction coils 
with their primaries in series or in parallel, but the various centres 
‘themselves are in parallel with respect to the main leads. The elec- 
tromotive force between these leads is maintained constant auto- 
matically by ing the field current of the dynamo. In an 
alternating dynamo the field magnets revolve while the armature 
coils are stationary. The coils are employed to excite the magnets, 
the currents being reversed by the commutator. This circuit con- 
tains one coil of the regulating induction coil; the otber coil is in 
the main circuit supplied by the armature coils. Theelectromotive 
force on the distributing centres in multiple arc is kept constant. 
The coils tend to send a constant current through the field magnets, 
while the induction in the induction coil superposes а variable cur- 
rent according to the requirements of the centres. In another 
arrangement the constant part of the exciting current, is supplied by 
a separate machine. 1 claim. 


3,818. “Improvements in electric signalling apparatus" F. B. 
Hzszoc. Dated March 24th, 1885. The apparatus, which is 
adapted for use in telephone exchanges, district and hotel telegraph 
circuits, &c., is so arranged that when set fora given signal it dces 
not at once transmit such signal, but remains ret until release 1 by 
the attendant at the receiving station. A shaft carries a contact arm 
аз well as a handle by which a driving spring can be wound up. 
Loose on the shaft are three pointers with three knobs and circular 
arcs. These pointers also pieces, two of which serve to inter- 
rupt the contacts, and the third to stop the contact arm altogether. 
The pointers are set by hand so that their arcs overlap each other to 
the required extent, the first being set in position relative to a fixed 
stud. When the contact arm is released from the receiving station 
it is moved by the spring and transmits a series of currents, 
interruptions being made at intervals of 2 and 7 breaks successively, 
and the arm finally stopped after 10 more breaks. When it ie desired 
to extend the capacity of tbe instrument, more than three pointers 
msy be used. A flap serves to cover the face of the instrument when 
T 1 apparatus may be used as а telegraph or telephone call. 

claims. 


Dated March 25th, 1885. Switches constructed to reduce the spark- 
ing on making and breaking circuits. For small currents the contact 
is made or broken very suddenly by the action of two spiral springs, 
projecting on opposite sides of an insulating axis. The upper 
extremity of the axis carries a handle and a disc having at two 
diametrical points of its circumference two or three teeth with 
which a ratchet engages. On rotating the axis the springs are com- 
pressed until they suddenly leave the contacts and fly against stops. 
For large currents a shunt is combined with the atove method, or 
with simple bridging contacts. Consists of the case containing the 
apparatus and the terminale to which the contact springs are 
attached. А pivoted drum contains а liquid which completes the 
circuit in certain positions between the two sets of plates The 
plates are in electric connection with the drum, and the other set of 
plates are connected thrcugh posts with an insulating metal strip on 
the end of the drum. The contacts are so arranged that the main 
circuit is first broken and then the shunt circuit is broken by the 
withdrawal of the plates from the liquid on further rotation. A 
valve is provided to allow any liberated gases to escape. The disc is 
connected by a coiled spring to the disc on the axis, and is provided 
with one tooth which engages with either of two teeth on a rocking 
frame; it is released from the frame bya projection on the disc when 
the spring is compressed and ready to move the drum. 4 claims. 


ABSTRACTS OF PUELISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, 9d. (in stamps). 
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5,948. “ Improvements in means and apparatus for discharging, 
neutralising, or removing electrical charges from paper and other 
fabrics during and after the process of manufacture.” H. J. Rosens 
and W. M. Morpgy. Dated March 6th, 1897. Near one or bote 
surfaces cf the paper or other material are arranged large areas of 
points electrically connected with the earth or with a generator for 
producing electricity of opposite sign to that in the paper. Ia 
addition to the systems of points, wire brushes may be arranged to 
press lightly on the surface of the paper. The upper set of points 
may be carried by a balarced frame or connected with the lower one 
by right and left handed screws. 5 claims. 


6,081. "Improvements in apparatus for electric lighting.” J.H. 
MoLean. Dated March 8th, 1897. In street lighting systems with 
arc and incandescent lamps, the latter are automatically switched 
into the circuit when the former are extinguished. A solenoid is iu 
shunt with the lamp, and its core carries a contact adapted to 
complete the circuit of the incandescent lamps, when it drops, owing 
to failure of current through the solenoid. A time switch may be 
employed to open the incandescent light circuit at daybreak. 2 claims. 


6.276. Improvements in electric are lamps.“ R. E. B. CROMPTON 
and E. A. N. Pochix. Dated March 10th, 1897. Relates to arc lam 
Olutch lamps with enclosed arcs are constructed in section. 
lamp frame has an iron base-plate shielded by asbestos and carrying 
rods provided with spring catches to support a sliding frame in the 
position illustrated, or in a lower position. The base of the frame 
supports an outer globe and a sccket and spring carrying a holder for 
an inner globe and the lower carbon. Similar supports are described 
for another purpose in specification No. 15,840, a.D. 1892. The inner 
globe is clamped by asbestos washers. It is held up against a cover 
below the rounded end of a gas-check in the base-plates. The gas- 
check has a circularly-grooved hole to pass the uppercarbon. Thisis 
carried by a clutch of any ordinary form at the lower end of a brass 
tube carried by a yoke with two cores within series solenoids. The 
upper carbon is guided by a cap in which it is held by a bent blade 
spring; the cap has projecting wire brushes, and slides in the brass 
tube. The movements of the cores are checked by a dash-pot. The 
solenoids may otherwise ba differentially wound, or a shunt solenoid 
may be arranged to act on a core and switch to short circuit a part of 
the series solenoids if the arc becomes too long. A shunt-wound cut- 
out for the lamp may be provided, and may replace a resistance 
provided in the lamp. 6 claims. di 


6,307. "Improvements in pegs and their cords for telephone 
exchanges." Srgxzws Ввоз & Co., Limrrep. (Siemens & Halske, 
Germany.) Dated March 10th, 1897. Cords are attached to 
by passing the cord firet through the sleeve, the bore of which is 
enlarged at esch end, and then making the contacte. A binding is 
then put round the cord, and it is so drawn back that the plug rests 
in the sleeve and the binding is firm against the internal shoulder. 
An envelope of cloth or other material is then forced into the sleeve 
around the cord and a binding placed on the outside. 2 claims. 


6,720. "A new or improved electrical apparatus for perforating 
designs.” P. E. GroncET. Dated March 15th, 1897. Relates toa 
pen for perforating designs in sheets of cardboard and the like for use 
as stencil plates. The needle is held by the ring in the split end of 
the bar, which passes through guides and is held on the vibrator. 
When the current passes, the vibrator moves downwards owing to the 
attraction of the electro-magnet, and pulls the spring away from the 
screw, breaking the circuit, when the vibrator immediately moves 


back under the influence of the spring. A current breaker is attached 


so that the current only passes when a sprirg stud is pushed inwards. 
2 claims. | | 
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of the movement. The A.S.E., generalled by Mr. Barnes, 
will bave a big say in the matter, and we all know Mr. 
Barnes and his ways. Already & case is to be taken up to 
the House of Lords with a view to reverse the decision 
of a lower Court that picketing was illegal. We are to have 
picketing legalised 111 А 

That а fresh conflict is feared, is the note at all meetings | 
of employers. Mr. Seaton, at Hull, recently told the work- 
men of that town that either they EUM alter their ways or 
the shipyard and engine works must close and go elsewhere. 
Elsewhere can only be abroad. Mr. Platt, at Manchester, 
called attention to the mischievous action of both Imperial 
and municipal authorities in placing all manner of óbstruo- 
tions in the way of employers of labour. 

Such authorities tie the hands of English contractors in · 
all manner of waye, and then buy foreign material with no 
question as to its quality or mode of manufacture. The 
rights of labour have been sounded so persistently, that there 


has been no attention directed to ita duties. Wealth has its 


duties as well as its rights. This we are always being told. 
Labour bas rights alone and no duties. | 

Labour has become pauperised in too many directions. 
We hear of well-to-do people using the hospitals who can 
well afford to pay. Mean as they are, they usually have the 
grace to go in poor clothing. The well-to-do working man 
does not hesitate to use the free hospitale, and is not even 
beyond getting up in fine clothes to go in. Workmen in 
receipt of good wages of 503. and upwards are in receipt of 
charity which is denied a poor clerk. It is because one has · 


lost his respect of self, and he takes what is Huy intended" 
О Ta 
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for the really poor. The same lack of self-respect causes the 
restriction of output which has so long characterised labour 
troubles. Noman can deliberately loaf away his time and 
draw good wages and retain his self-respect. 

It is to the aggressive attitude assumed by labour that 
employers’ federation owes its being, and we observe that the 
Employers’ Parliamentary Council is taking action in respect 
of such Bills introduced to either House of Parliament which 
affect the interest of trade, free contract and of labour, or 
with respect to the action of Imperial or local anthorities 
affecting in any way the said interests. 

It cannot be claimed to-day that the working classes suffer 
under any disabilities. They have not only all the rights 
possessed by other classes, but they are exempt from taxation, 
either intentionally or otherwise, which presses go heavily on 
the poorer section of the middle class, Income-tax appears 
to leave them absolutely alone, though it cannot be denied 
that thousands of them legally come within its scope. 

Why should this be? It would be a very useful object 
lesson if such of them as come within the scope of this tax 
were made to pay. 

Many dock labourers earn their pound daily, and could 
earn it every day if they chose to do so. Puddlers, iron 
rollers, and many others have incomes far in excess of many 
doctors or solicitors and other educated professional men. 
We are glad to see among the Bills scheduled by the Parlia- 
mentary Council named above, the Miners’ Eight Hours’ 
Bill; time to be reckoned from bank to bank; the Steam 
Engines and Boilers Bill, to certificate stokers. The 
provisions of the Bill will work great injustice, and would 
shut out the best men. The Boiler Inspection and Regis- 
tration Bill. This goes too far. Simple registration, as 
recommended in these columns, is quite sufficient. Let 
private enterprise continue the good work it has already 
performed since 1854, whereby in England boiler practice 
has attained & perfection and security unknown elsewhere. 
There are other Bills to be introduced. One is to extend 
the Workmen's Compensation Act. Already this Act has 
driven many old men either into the workhouse or upon the 
charity of their friends, who formerly would have passed an 
easy and peaceful old age pottering about their old work- 
Shops. Such men would be happy at their easy work. Now 
they are. idle and miserable. They owe their misery to 
Trades Unionism, and the false socialism of such men as 
Burns and Barnes. Embodied in some of the Bills there are 
good pointa. Such good points are swamped by the un- 
reasonable demands which accompany them. 

All recent legislation has been conducted as though 
employers were all simply rolling in wealth, and as though 
the outer world already were hampered by the same shackles 
it is sought to place on English industry. 

We do not like to be personal, or we could lay our finger 
upon some of the names of members introducing these various 
Bills, and point out how, in one instance, the member has 
transferred his business risks to other shoulders and got clear 
of his responsibilities, and how, in other cases, the members 
have no knowledge of the conditions of trade or business. 

Among all the restrictions to be placed on employers, we 
see nothing proposed in the way of restraining a workman 
from being so drunk all week end that he cannot attend to 
work on Monday, whereby the employer loses the valne of a 
day’s work of a big machine, with interest, rent, taxes, rates, 


fuel, and shop expenses generally, and possibly penalties on 


unfulfilled contracts. 

The present Government is responsible for the most unfair . 
of all the Compensation Acts, and while neglecting the 
country's interests abroad, in many instances it has done 
much to hamper industry at home by its mischievous catoh- 
ing after votes at any price—the inevitable result of party 
politics. It is about time the business men of Great 
Britain threw aside their so-called politice, and united on a 
non- party basis to uphold our industries and shelter them 
from the insidious attacks of the ill-educated, uninformed 
leaders of the working classes. It seems hopeless to educate 
the working class to a sense of facts and to induce them to 
study economics. | 

During the 1897 strike John Burns said that if trade 
were driven out of England the workmen would follow it 
and do the work abroad. We should enjoy nothing better 
than to see Mr. Burns and all of his friends working under 
the paternal oversight of the German Government, and if he 
and the quarrelsome minority of working men who follow 
him could be induced to seek work abroad it might not be 
a bad thing for those who remain. It is from a blatant 
minority that all the trouble arises. 


In a paper read before the Royal United 
Submarine Саев Service Institution on the 7th inst. and 
entitled * The Lessons to be Learnt, from 
а Naval Point of View, from the Spanish-American War," 
Admiral Colomb gave a résumé of the cable cutting opera- 
tions of the war. From the experience gained daring these 
operations, the author drew the conclusion that there is great 
difficulty in destroying cablee, except in shallow water, and 
stated that according to international law it appeared that 
an intending belligerent proposing to astonish us by way of 
dramatic surprise would have to cut all опг cables within 
three miles of the land or else leave them alone. Admiral 
Colomb also said that it eeemed a legitimate conclusion that 
the ends of our cables ought to be covered and protected by 
a few of the longest range guns properly mounted in a 
battery. We give the foregoing epitomised extract from 
Admiral Colomb's paper, as the gallant officer is a recognised 
authority on all matters appertaining to naval warfare, and 
we do this with all the greater pleasure as the opinion ex- 
pressed is a perfect confirmation of what we have time after 
time advanced when discussing the value of a trans-Pacific 
line of telegraphic communication with our Antipodean 
Colonies. We repeat that the security for telegraphy across 
the Pacific is almost perfect on account of the depth of 
water in which the cables would rest, and the easy defence 
of the landing places; while, on the other hand, the present 
communication with Australia, lying as it does in shallow 
water and at our possible enemy’s gates, offers a certainty for 
interruption should war unfortunately break out. 


The Colombo Telephone Accident.—A Government 


. Inquiry has been held at Colombo into the accident which 


recently occurred there to three men who received ashock by 
the telephone wire upon which they were working, being 
brought into contact with the overhead trolley conductor. 
Mr. D. Montagu, who held the investigation, has reported to 
the Government that the accident might have been averted 
had there been proper supervision, but that this was impos- 
sible, as the department is only allowed two telephone super- - 
visers. On the day of the mishap, says the Ceylon Standard, 
they, were both engaged elsewhere. 
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NEW COMBINED PLANT AT SUNDERLAND. 


WE illustrate a generating set just supplied by the Sunder- 
land Forge and Engineering Company, Limited, for the 
Sanderland Corporation electricity wor The engine is 
of the Belliss ” patent, self-lubricating, quick revolution 
type of 860 I.H.P., and is coupled direct to one of the 

anderland Forge 3 “ Pallion " four- pole open type 
shunt-wound dynamos, having а normal outpnt of 225 kilo- 
watts, at 280 volts, when rünning at а speed of 865 revolu- 
tions per minute. The armature shaft is bolted to the 
fly-wheel of the engine by means of six 1}-inch bolts, and at 
the end remote from the engine is supported in a split bear- 
ing 54 inches diameter x 20 inches long, lined with Magnolia 
metal, and lubricated by means of three brass rings revolving 
slowly on the shaft, the lower portion or each ring dipping 
into a reservoir of oil in the usual way. The plates of 
the armature core are of the best Swedish charcoal iron, 
and each stamped in one piece. The armature conductors 


The yoke and eta are of cast-Bteel and circular in form, 
as shown in the illustration. Upon the yoke is mounted a 
throw-over switch to allow of the machine being either 
separately or self-excited. There is also a non-inductive 
resistance provided for breaking the shunt circuit through. 
The shunt current is 4°9 amperes, and the combined eret d 
of the plant at the official test was 88 per cent. at full! 
The plant has now been handed over to the Corporation and 
is supplying power for the town lighting. 


ELECTRIC TRAMWAY DEVELOPMENT. 


UNDER the above title, onr contem , the Engineer, prints 
а column and a half of what would be called a “ tarnover ” 
on the Globe, or a “leader” in the morning daily, for which 
the lamented George Augustus Sala invented “ Daily Tele- 


ате sunk into insulated grooves in the armature core, and 
the whole construction is such ав to render the machine 
suitable for the supply of power to the projected traction 
system. Thearmature is wound with two circuits in parallel, 
in view of the proposed increase of voltage from 230 to 460. 
The type of winding is the lap method. The commutator 
is 24 inches in diameter, and on each of the four brush 
spindles there are five brush holders of the maker’s ial 
esign. The rocker is specially massive, and is fitted with 
both quick and fine adjustment. The terminals at each end 
of the brush flexibles are of the cone pattern and are drawn 
home in both the brush spindles and main connectors by 
means of nuts. The main connectors are placed on the bed- 


plate of the machine, one on either side of the bearing. The 


magnet coils are wound on metal spools having aluminium 
flanges, which are arranged with slots for easy slinging. 


graphese. That is to say, the development of electrio 
traction is dealt with in regard to some of ita very superficial 
details, from a point of view that allows the writer to touch 
lightly and elegantly on the fringe of the subject without 
even a bare mention of the fundamental conditions which, 
not only in time past have acted as causes to give present 
results, but as new causes will, in their modern form, mould 


the electric tramway of the future. The Engineer thinks 
that hitherto traffic has been neglected by i cient, service 


and glow . These are essentials of horse traction, and 
until electricity can be introduced, must continue to cripple 
the public benefit of tramwaya. " 

en, again, our contemporary criticises the appearance 
and want of cleanliness of the ordinary English tramcar—its 
embellishment with gaudy advertisements to the obscuring of 
destination boards; the use of its floor as a cuspidor by 
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objectionable passengers; and the overcrowding that goes on 
in spite of prosecutions and fines. 

These are doubtless topics of an interesting nature to the 
comparatively small class of tramway managers, and they 
also, of course, appeal very strongly, in one form or another, 
to the general public of passengers ; but it should be re- 
membered that they are absolutely dependent upon the main 
conditions under which tramways can be and are operated, 
and may all be summed up in the one phrase of “ efficient 
management.” 

What effect or what value has the best possible manage- 
ment on a tramway, founded by private enterprise, whose 
directors either do not know what the immediate future may 
bring, or know only too well that their efforts to make the 
undertaking a success in its straggling youth, will result in 
its ripe maturity being claimed ав a great municipal success. 
.. The conditions affecting the very life and being of tram- 
way enterprise in this country are, and have been, во uncer- 
tain that no wonder need be felt at little progress being 
made. Once let confidence be felt in the prospect of reason- 
able conditions, and we shall see no more dirty cars covered 
with glaring advertisements, but an enormously increased 
service of clean and comfortable electric cars running half as 
fast again as the crawling horse cars will follow at once, if 
we are to believe in English progress at all. The fault is not 
the manager’s, but must be laid at the door of those who 
say how long the manager shall manage, and on what terms 
he shall manage. 

It is time that tramway companies, like tenante, clamoured 
for fair rent and fixity of tenure, though we fear that no 
Tramway League will arise to help on the work. 

As for municipal tramway management, it can only be 
regarded as a temporary expedient. The unfettered develop- 
ment of electric lines would mean the growth of intercon- 
necting networks all over the country, which could no more 
be adequately worked by the municipalities than could our 
railway systems of 50 years ago. There is no objection to 
municipalities owning the lines within their districts, if 
there is any peculiar blessing in the sweet sense of owner- 
ship ; however, it gives them what they have a fair right to 
ask for, viz., control over the streets, But that they should 
dream of working the extended systems is too ludicrous, too 
narrow-minded, and too short-sighted for anything. 

Their only course will be—and time will show the truth 
of this кро lease the lines to some local trust, 
perhaps public and private in its composition, which 
shall, under suitable restrictions, control the entire operation 
of the local network, and such interchanges of through traffic 
as the public demands. 


THE KR LAW. 


In this issue we conclude an article by Mr. Moon examining 
the mathematical foundation of what is known as the K R 
law, in which he discusses a very serious discrepancy between 
the conclusions derived by Lord Kelvin and Mr. T. H. 
Blakesley from the same premises. Fortunately tbe die- 
ETT rests only on a mistake of Mr. Moon, who has 
quoted Mr. Blakesley with insufficient care, and has com 

the expression given in “ Alternating Currents of Electricity” 
for the current received at the end of an earthed cable, with 
that used in a different problem for the alternating E.M.F. 
ре to а cable of infinite length. This error deprives 

r. Moon's calculations of any value, but has led him in- 
directly to a discussion of a point of some interest. It is the 
exact meaning of the K R law. 

The conclusions of the ordinary theory of the propagation 
of alternating currents through a cable possessing capacity 
and resistance, so far as they concern us here, are as 
follows :— 

If an alternating E.M.F., E sin w /, be applied to one end 
of & uniform cable having capacity, K, and resistance, n, 
whose other end is earthed, the alternating current passed 
into the sending end has an amplitude, Ce, and that at the 
earthed or receiving end an amplitude, c,, where 

RR p cosh B + d (1) 
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while w is a measure of the speed of alternation. 

The last equation, due in this form like the others to Mr. 
Blakesley, contains the K R law. He states that the attenu- 
ation of an alternating current gent, through a cable depends 
only on the quantity, B, i.e., on the product of the K R, and 
the frequency of alternation. It leads directly to the pro- 
position that the rate at which a series of charges may be 
passed into a cable to produce an effect of a certain size at 
the far end is inversely proportional to the K R. Lord 
Kelvin in bis early work on this subject discussed the pro 
gation through a cable of a definite charge suddenly in- 
troduced at one point, as Fourier had done with a definite 
quantity of heat introduced at one point of a metal rod. 
His conclusion that the rate of propagation varied inversely 
as the K R led him to enunciate the law. ' 

Now, apart from his error in quotation, the problem that 
Mr. Moon has discussed on the strength of Mr. Blakesley's 
expression for the received current is quite different. He 
calculates the speeds that may be obtained from cables on 
the assumption, not that the charges in from the 
rending end are the same in all cases, bat that the E.M.F. 
at the sending end is the same, so that the charges increase 
with the capacity. The rule propounded for the best con- 


struction of a submarine cable, namely, that 41 Should equal 


Ve, only holds when the sending charges are given. If 
the sending E.M.F. is given, the proportions of the cable to 
obtain the best speed will be different, since every increase 
of the capacity then acts in two ways. It reduces the resist- 
ance by making room for a larger conductor, and increases 
the size of the charges taken from the battery. It would 
seem that on this assumption it would pay to increase the 
capacity even beyond the large figure given by the rule 
reierred to above which makes K Ra minimum. To treat 
this problem analytically, equation (2) must be solved by 
taking a fixed value for o,, viz. the minimum amplitude 
that gives a readable signal, a fixed value for в the E. M. F. 


of the given sending battery, and then determining the 


diameter of the cable conductor to give a maximum value 
for в. 

But why the E.M.F. of the sending battery should be 
fixed is not easy to see. If anything is to be defined, other 
tban the sending charges, it should be the strain on the 
dielectric at the sending end, and this would involve the 
reduction of the battery power with the reduction of the 
thickness of insulation. The solution then requires an 
expression to be introduced for the strain on the dielectric 
of a charged cable. It is worth noticing that the condition 
of constant charges involves a reduction of the battery 
power with the thickness of the insulation, thongh not, 
of course, in such а way as to keep the dielectric stress 
absolutely the same for all capacities. Considerations of 
this kind might lead to several interesting analytical 
problems. 


STORAGE BATTERIES: IMPROVEMENTS 
DURING THE LAST HALF DECADE. 


Mz. JOSEPH APPLETON, who, if we mistake not, was some 
10 years ugo a member of the London firm of Appleton, 
Burbey & Williamson, and at one time a pupil of the veteran 
electro-chemist, Mr. Desmond G. Fitz-Gerald, has quite 
recently read a very interesting paper on the above subject 
before the New York Electrical Society. Until the year 
1894, he says, the use of storage batteries in America had 
proved most disastrous to all concerned. The main reasons 
for this are summed up as follows :— 

1. The batteries were poorly designed. 

2. No attention was given to the mechanical features; the 
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пали being to get the greatest capacity for the lightest 
weight. 

8. The batteries were much over-rated ; their full capacity 
being given as their normal working capacity. 

Moreover, the storage battery business was, prior to that 
date, in an unsatisfactory and weakly condition. Litigation 
was the priccipal cause of this; the fear of protracted and 
costly lawsuits prevented capital from being invested in the 
business, and frightened prospective users from purchasing. 

The conditions, says Mr. Appleton, are now very different. 
All the disturbing elements have been removed, and the 
business has been put.on a proper and substantial basis. The 
result is shown by the following figures, giving the weight of 
battery plates manvfactured in the United States in the 
years specified :— 


1894 ..  ..  .. 349,000 lbs. 
1895 ..  .. . 1112,00 „ 
1896 ..  ..  .. 9,915,800 „ 
1897 ..  ..  .. 3,607,300 „ 


. The figures for 1898 have not yet been arrived at; but, it 
is stated, they will show that the nse of the storage battery 
is progressing more rapidly than ever. 

5 generators of electrical power with 
the storage battery, it is pointed out that the latter is, 
practically, not liable to sudden interruptions by breakage or 
injury ; and this fact constitutes one of its greatest recom- 
mendations. An overload has not the same effect on a 
storage battery as on a mechanically-operated generator. For 
a short period, an overload, even of great extent, does not 
. injure a storage battery. It causes more rapid chemical 
action, bnt this, if not continued too long, or repeated too 
often, does not appreciably injure a well-made storage cell. 
Moreover, if the overload be too long continued, this does 
not mean the sudden failure and collapse of the battery, and 
complete interruption of the output, though it resulta in the 
prematare depreciation of the battery plates. This may be 
unnoticed for months or even years. The modern storage 
battery is designed to stand occasional extreme discharges, 
and to do so without injury. 

Mr. Appleton next considers the question of the rates of 
charge and discharge of storage batteries, and their capacity 
at different rates. These vary somewhat with different types 
of battery, but not to a great extent—a statement which, 
with oertain limitations, may be accepted as true at the 
present moment, though it would have been in contradiction 
with fact only a short time ago. The more rapidly you 
discharge a battery, the smaller is its available capacity ; 
and Mr. Appleton gives the following curve as illustrating 
generally the increase of apparent capacity as rate of dis- 
charge is diminished, 


In this curve the ordinates express capacity in ampere- 
hours; whilst the abscims, instead of expressing time of 
discharge in hours—as is usually the case—represent rate of 

i ein amperes. Thus the time of discharge, varying 
from 10 hours to one hour, will be the quotient of the ordi- 
nate by the abecissa at any point in the curve. We have 
indicated & portion of the time cnrve by a dotted line. It is 
only within the last few years that a one-hour discharge has 
been possible; and it is very largely dne to the fact that 

batteries can now be discharged at such rapid rates 
that their use has been growing so rapidly. 


In large engineering applications, as Mr. Appleton observes, 
the storage battery is used chiefly to supply large amounts 
of electrical energy for short periods, and by increasing the 
allowable rate of discharge the size of the battery required is 
proportionately reduced. There is a prevalent idea that, if 
the capacity of a battery be virtually reduced by rapid dis- 
charge, the efficiency is correspondingly impaired. This, 
says Mr. Appleton, is not the case at all. It is only the 
available capacity of the battery that is reduced by polarisa- 
tion. From the point of view of practice he is not far 
wrong; but, in regard to the energy efficiency at least, it 
has, we think, been ascertained that, when tke discharge 
is so rapid that the acid becomes exhausted in proximity to 
the anode within the cell, and when, consequently, oxide 
instead of sulphate of lead is produced by the reduction of 
the peroxide of the metal, a considerable loss of electrical 
energy occurs—the subsequent combination between oxide of 
lead and sulphuric acid being ineffective in the circuit and 
generating energy in the form of heat. Moreover, as is 
pointed out, a high rate of discharge results in a higher 
C? R loss of energy, #.¢., an increased generation of heat in 
overcoming the internal resistance of the cell. 

In the days preceding the last half decade, manufacturers 
were anxious to jump at every opening for the use of a 
storage battery, whether the conditions warranted it or not. 
In order to do business, they accepted contracts drawn 
entirely from the purchaser’s point of view, without regard 
to the capabilities of the apparatus; and they guaranteed 
results which, to say the least, were extremely difficult to 
геаіғе. Now, as Mr. Appleton points out, things are 
entirely different. The business is on a commercial basis; 
and it is not a question of getting an order at any price, but 
of securing business which will prove satisfactory and 

rmanent. Manufacturers now insi:t on poper con- 

itions for the working of their batteries, and, in their 
absence, decline to supply them. Thie, says the writer 


of the paper, “is as it should be; and I think 1 am perfectly 


justified in saying that, during the last four or five years, 
there has not been a storage battery installed in this country 
except under conditions which justified its use." The only 
applications to which this statement may not apply do not 
come under the head of ordinary supply, being of an experi- 
mental character, and, presumably, on a small scale. In the 
United States, owing to this method of doing businese, 
confidence in storage batteries has been regained, for it is 
now realised that, when storage batteries are installed and 
worked under suitable conditions, the result will invariably 
ba satisfactory. 

As Mr. Appleton rightly observes, “ The trend of electrical 
engineering is to-day toward the concentration of generating 
machinery, the highest possible economy in operation, and 
the utilisation of motive power and generating machinery to 
the fullest extent, so that the investment may produce the 

test return. These conditions make the storage battery 
indispensable, for without its aid it is impossible to maintain 
a constant load on the power house.“ In the supply of 
electrical power, there are, ав we know, periods of maximum 
output, or “peaks”; and, even when power for various 
different applications is supplied, the peaks can never be 
regulated without the aid of the storage battery, so as to 
give a tolerably level load line. On the contrary, as is 
particularly noticeable in the case of a traction and lighting 
oad, the peaks have a tendency to occur at abont the same 
time. 

Moreover, the concentration of generating machinery 
means an increased area for distribution and the necessity 
for sub-stations in order to reduce expenditure for conduc- 
tors, and experience shows that in the majority of cases it 
is more economical to use storage batteries than to meet the 
cost of the copper that would otherwise be necessary. This 
fact, in addition to the advantages realised at the power 
house, indicates that the storage battery will play a most 
important part in problems relating to the distribution of 
electrical power. It is, indeed, of such importance that 
conditions snitable for its utilisation must ba considered in 
the original design for distribution; whereas, in the earl 
days, the storage battery was utilised only asa makeshift 
and to remedy difficulties as they cropped up. 

In America, Mr. Appleton points out, storage batteries are 
subjected to much more severe work than they are in Europe, 
where they are looked upon as holding a resei ve of power, 

D 


——— — mH. 


* 
; у à : | 


406 


THE ELECTRICAL REVIEW. 


[VoL 44. Мо. 1,112 Maron 17, 1899. 


and are not supposed to be discharged at their maximum 
rate every day, and, perhaps, twice on some days. 

* Ав an example of this," says Mr. Appleton, *I will tell 
you what one of the Tudor Company experts from Germany 
said when he was over here last spring. Не was attending 
the National Electric Light Convention at Chicago, and one 
of the features of that Convention was the large storage 
battery plant which the Chicago Edison Company had 
recently installed. During one afternoon while the Conven- 
tion was being held, a very heavy thunderstorm came on, 
and the battery was called upon suddenly for it3 maximum 
rate of discharge, and the full rated capacity was taken out. 
The maximum rating of this battery was & complete dis- 
charge in one hour. Our German friend thought that was 
doing pretty well, but when I told him that this storage 
battery was installed under contract, which allowed it to be 
discharged at this rate every day during the winter, he was 
horrified, and said: ‘You must not let them work the 
battery in that way! Tell them they must hold it in reserve.’ 
We told him that if we did that we should not be able to do 
any business, and that we simply had to meet these condi- 
tions, and could do so without any difficulty.” This example 
explains why the maintenance of accumulators is undertaken 
in Europe at а lower figure than is obtainable in America; 
but it also suggests that we may find it possible here to get 
more work ont of the storage battery than we have done in 
ordinary practice. 


NERNST LAMP v. THE ARC AND 
INCANDESCENCE LAMPS. 


By JOHN I. HALL. 


A CONSIDERABLE amount of interest has been aroused by the 
claims put forward by the promoters and others interested in 
the development of the method of utilising refractory mate- 
rials for incandescence lamps. A favourite illustration as to 
the merits and advantages of the Nernst lamp is for the pro- 
moters to parade the Welsbach gas mantle, declaring that the 
Nernst lamp will occupy the position in electric, that the 
Welsbach system does in gas lighting. 

If this statement is considered on the merits of the 
Welsbach martle, then there is only the advantage of in- 
creased illumination to be secured by adopting the Nernst 
lamp for electric lighting, because it is a well-known fact (a 
fact that the writer has verified by inquiries of various users 
of the Welsbach mar tle), that in lighting by ordinary gas 
burners versus the Welsbach mantle plus the cost of upkeep, 
the cost is not in favour of the Welsbach system. After 
considering the matter, the writer has come to the conclusion 
that the claims for the Nernst lamp must be modified. 

In certain circumstances the Nernst lamp will occupy the 
position of the Welsbach mantle, for in many cases if it is 
a lamp to Jast only 500 hours and requires the changing of 
the refractory material at a cost of 28. 6d., it will supersede the 
carbon incandescence lamp, but it can never compete with, nor 
supersede, the arc lamp, withont the makers can produce it 
to give 1 C.P. for an expenditure of 0°4 watt. Should they 
eucceed in producing the lamp to do this, then not only the 
whole field of illumination now occupied by the carbon in- 
candescent and arc lamps will be at their disposal, but the 
whole sy:tem of gas lighting would be superseded. But at 
present the position of the various illuminants may be 
summed up as follows :— 

1. The Welsbach system is an advance over the ordinary 
method of lighting by gas. 

2. The enclosed arc lamp is an advance over the open arc. 

8. The Nernst system is an advance in incandescent 
lighting. 

The electric lamps are placed in the order they will occupy 
in regard to cost of maintenance, for as the Nernet lamp 
supersedes the enclcsed carbon lamp, so does the arc lamp 
supersede the Nernst lamp. 

Mr. J. Swinburne, in the prospectus of the Nernst Electric 
Light, Limited, states that: It will, I believe, oust the 
arc lamp in nearly all cases.” On examination it will be 
found that it will not oust one arc lamp at present in use as 
the following particulars will show. 


The Nernst lamp is said to give 1 C.P. for an expenditure 
of 15 watts. The arc lamp (2,000 N.C.P.) absorbe 500 
watts and actually gives 1,200 C.P. The Nernst lamp to 
give 1,200 C.P. will require an expenditure of 1,800 watts, 
or 3 6 times more energy than the arc lamp. 1,800 watts 
= 1:2 kilowatts per hour which will cost to the consumer 3:6d. 
per kilowatt per hour. 

The arc lamp absorbe 0'5 kilowatt per honr, and this at 
9d. per unit equals 1:50. These figures are for public light- 
ing ; for private consumers the cost is, of course, ino 
Allow a liberal amount for carbons, trimming and cleaning, 
&c., say, O'5d. per hour, then there is 1:5 + 0'5 = 2d. per 
hour as the cost of the arc lamp against 3°6d. as the cost for 
the Nernst lamp. 

The figures given above are for the open arc lamp, but for 
the enclosed arc lamp the cost would be about 76d. against 
3:68. for the Nernet lamp. In other words, instead of our 
corporations running their street aro lamps for, say, E18 
annum per lamp, they will, by adopting the Nernst lamp, 
run them at £64, or spend £46 more per lamp. 

It will therefore b» some considerable time before the 
municipal electrical engineer is found who will be ready and 
willing to come forward and enggest the ousting of the arc 
by the Nernst lamp. 

The Nernst Electric Light, Limited, prospectus further 
states that “there is no difficulty in running in parallel on 
1,000-volt circuits without transformers.” It will bə of 
some interest to the electric light engineers to find the 1,000- 
volt circuits without transformers amongst the electric 
lighting stations. However, the merits of the 1,000-volt 
lamps can be considered a8 against the arc lamps. 

Suppose the advantages of the Nernst lamps are considered 
running in parallel on 1,000-volt mains. Is there any 
economy in corductors to be secured ander these circum- 
stances? Take a section of, say, 20 arc lamps, with trane- 
formers, running in parallel and controlled from a sub- 
station. The current requircd will be 


90 x 500 watts 
2,000 volts 


For 20 Nernst lamps the current will be 


20 x 1.800 
1,000 


Thus it will be seen that, taking the most favourable con- 
ditions set down by the prospectus of the company for the 
Nernst lamp to compete with the arc lamp, a cable of seven 
(7) times the sectional area will be required, in addition to 
the transformer, for them to run on existing installations 
where the E.M.F. is 2,000 volts. | 

The cost of the lamp cases and poste now remains to be 
corsidered. It may be taken that the lamp-posts will cost 
about the same in both cases. The arc lamp complete, with 
hood and globe, coste, say, £6, and the Nernst lamp £1. 
TLis appears to be а fair price, allowing for promotion 
anticipations without actual figures as to cost. 

The first cost, and maintenance for 12 months, may now 
be considered, voltage 2,000 lamp: in parallel :— | 


= 5 amperes primary current. 


= 36 ampres primary current. 


Arc lamp and transformer, say ... а .. £12 0 0 
Bay cost of cables... T. vei "T ass зоо 
Maintenance for 12 month is 5 .. 18 0 0 

Total cost ... .. £33 0 0 


Nernst lamp and part cost of transformer 


situate in sub chamber (voltage 2,000 to 1,000) £3 0 0 
Cost of cables m bos oe gee „ 21 0 0 
Maintenance for 12 months 64 0 O0 

Total cost ... .. £88 0 0 


There are other considerations of cost, euch as conduits, 
depreciation and interest on capital ontlay, which the electric 
engineer will observe are not in favour of the Nernst lamp, 
and so they are, in kindnees, omitted. 

To summarise the foregoing particulars, it is pretty plainly 
to be seen that the rosy and light-hearted view taken by the 
Nernst Company as to ousting the arc lamp will need some 
slight modification, especially on the score of first cost and 
economy. Unfortunately for the newcomer there are such 
things as cables to be taken into account and maintenance. 

So, then, the manufacturers of open and enclosed arc 
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lamps are not yet to put up the shutters, stop the machinery, 
And discharge the workmen; but it is not so pleasant an out- 
look to the carbon lamp manufacturer unless he commences 
to make the Nernst type of lamp (under license, of course) 
or improve the carbon lamp, as will appear later on. 

Bat there are other considerations to b2 taken into account 
where the advent of the Nernst lamp will be most beneficial, 
and where it will be appreciated, as we shall have for street 
lighting two illuminants to choose from, and where one is not 
ерес the other will be most serviceable. 

t may be considered that for lighting large areas such as 
squares, public markets, &c., and main streets and roads, the 
arc lamp will not be superseded, but for the lighting of 
marrow streets, public halls, &c., the Nernst lamp will be a 
most valuable acquisition, on account of the increased 
economy in running. 

In all the circumstances it must be considered that the 
lamp is automatic in its action, as the match-assisted lamp 
is ont of question in 1899, excepting, of course, to the 
promoters. The engineer and manager of one of the most 
successful gas works in the country said to me, when dis- 
cussing the merits of the Nernst lamp: * Why, you will be 
going back to the old barbarons times of gas lighting if you 
use а match to light your incandescent lamp, and all the 
advantages of the enclosed filament lamp will be dispensed 


with." | 
(To be continued.) 


*- 


~ 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


AT the meeting of the Institntion of Electrical Engineers on 
Thursday evening of last week, the discussion on Mr. Marconi’s 
paper dealing with wireless telegraphy was resumed. Prior 
to the resumption of the discussion a demonstration of Dr. 
A. Wehnelt's current interrupter for Ruhmkorff’s coils was 
given by Mr. Campbell Swinton, who referred to the diffi- 
culty experienced in obtaining a continuous train of Hertzian 
waves, a8 the ordinary make and break on an induction coil 
gave waves separated by an enormous distance or interval in 
comparison with the duration of the wave. With а Tesla 
coil the waves lasted 55155 second, and were followed: by 
intervals of =}, second, although the coil was supplied by 
‘alternating current of 100 cycles. In a diagram, if the 
waves of, Bay, а maximum of five oscillations took up 10 
inches, then the succeeding space must be no less than 208 
feet. It was impossible to tune or syntonise when the 
gap was so great. By means of the Wehnelt electrolytic con- 
tact breaker it was easy to get discharges at the rate of 1,000 
or more per second. The contact is made and broken at a 
platinum wire dipping into dilute su)phuric acid, the current 
must be 5 Mr. Swinton characterised the 
arrangement as the first real advance made for a very long 
time, the advantage gained being the obtaining of con- 
tinuous interruption at very high frequency. Mr. Tremlett 
Carter suggested that the effect might be due to an 
electrically-driven Trevelyan rocker action, but Dr. Thom 
80n, who occupied the chair, added that there was clear 
Bomething of the nature of & resonance effect, and теше 
the meeting that the capacity of the polarised electrodes 
might have something to do with it, and cited a paper by 
Cromwell Varley on the capacity of polarised electrodes. 
The demonstration was striking, and attracted marked 
attention. 

Mr. Gavey desired, in re-opening the discussion on Mr. 
Marconi’s paper, to congratulate the author on the advances 
he had made in the last 15 months. He was happy in 
having been associated with Mr. Marconi in the early experi- 
ments on the Bristol Channel. The apparatus then was 
untried, but crude, and a little uncertain in its action. A 
further series of experiments near Dover was made, with 
the object of ascertaining the law of height and distance, 
and testing the system as a practical system. The results 
led to certain conclusions; thus they proved the law of the 
lengths squared of the wires (i.e, that the distance covered 
Varied as the square of the length of the vertical wires, if 
they were of equal length), and, further, they proved that 


with vertical elevated conductors syntony did not come in 


at all. Thus the distance covered was found to depend upon 
the product of the lengths of the wires, equally good results - 
being obtained with vertical conductors 70 feet and 36 feet 
high respectively at the two stations, as with wires each 50 


feet high :— 
70 x 86 = 2,500 = 505. 


More marked effects were found if a capacity was placed 
at the top of the vertical conductor, and the transmitter was 
allowed a lesser height of conductor. A greater height of 
conductor was required over land than over sea. He believed 
similar results had been found by the author at Spezzia. If 
85 feet height of wire transmitted signals over 1 mile of 
water, 50 feet was barely sufficient over the same distance 
of land. Subsequently some experiments at Charlottenbarg 
gave similar results in the hands of German investigators, . 
when the difference was attributed to dust particles floating - 
in the atmosphere. There could not, however, be such a- 
marked difference between the atmosphere just over the sea . 
and just over the land, and he thought that the variations 
must be accounted for by the reflection from the surface of 
the water, which acted as an even plane or floating mirror. 

Нз asked if the reduced height of wire given as 20 feet 
was the practical working height, or whether this was the 
shortest height which enabled signals to be sent and received 
with skilled experta at each end. Oa the question of earth- 
ing, he had disconnected the earth at the coherer and sub- 
stituted A coil of wire, finally reducing the capacity to that 
of a strip 2 feet long and 1 inch wide, but when the earth 
was disconnected at transmitting end he could not get good 
signals. Oil in the transmitter seemed quite superfluous 
when the vertical wire was provided. Good signalling 
appeared to depend upon frequency rather than upon energy ; 
with a large coil capable of giving a 20-inch spark, with 5 

amperes, and 6-inch spark gap, better results were obtained 
than with 10 amperes and 20-inch spark, owing to the more 
rapid vibration with the smaller current. Reflectors had 
also been tried, up to half a mile results were attained, bat 
beyond that they were disappointing, and the experiments 
were afterwards abandoned. From Mr. Marconi’s paper he 
gathered that satisfactory results were now obtained from 
reflectors up to 2 miles, and he hoped it was want of time 
only that prevented further details being given. The nse 
of reflectors would remedy the trouble of several adjacent 
receiving stations being practically in permanent contact 
with a transmitting station—any message sent being heard 
at all the points. | 

Finally, he asked for some particulars of the method of 
вогеепїп the apparatus from the violent surgings produced: 
by the transmitter; and, second, how the apparatus was 
guarded against lightning troubles; it was obviously an nu- 
desirable thing to introduce large atmospheric charges into 
many e where the apparatus would be placed. 

Mr. O' Gorman wanted to know if the coherer had been proved 
to work only with waves or whether minute differences of 
potential suddenly set up by earth conduction, &o., might not 
set off the coherer. The true action conld be proved by care- 
fully reflecting Hertz waves away and ascertaining whether 
any signal conld be read. 

After a brief remark by Mr. Tremlett Carter, Mr. Granville 
asked whether if 100 Obach cells were used as battery power 
these were used to charge an accumulator for running the coil. 
With reference to the screening effect touched upon in the 
paper, it was stated in other descriptions that three men-of- 
war had not prevented the receipt of messages—was this so ? 
Again, do walls out off or screen the effect ? 

Mr. Miller remarked be had used several spark gaps in 
series. He asked what was really the best metal for contacts. 
A coherer breaks down with a certain wave and does not 
break down below that. Presenting a metal bar to the 
coherer will, however, often cause it to act. Mr. A. A. C. 
Swinton stated that X rays did affect the resistance of 
carbon. Mr. Brown corroborated the statement, and believed 
that while one wave would reduce the resistance of carbon, the 
resistance would tend to fall with time. 

Dr. 8. P. Thompson put some questions to Mr. Marconi, but 
also thought that although the advantages in earthing had 
been touched upon, one advantage had not been pointed 
ont. It was, that the earth directly below acted as a 
mirror analogous to a mass of iron brought up close to 
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the end of a solenoid (as given in the well-known paper 
on “ Mirrors of etism,” Pro. Phys. Soc., London, a few 
years ago). Electrical oscillations take place np and down 
the vertical wire; by earthiog, its length is practically 
doubled, and the earth acta like an equal length down below; 
the effective length is increased by 2 times, compared with 
that if not connected. Some interesting and useful optical 
analogies were then introduced, and the reason why the wire 
shculd be vertical was stated. Horizontal vibrations more 
readily degenerate into heat; the conductivity of land is 
greater than that of water. Waves parallel to the surface of 
the earth are reflected ; those which are vertical dive into the 
earth and are refracted. Again, reflectors are of no use if 
put within }-wave length from oscillator; if the wave length 
is, say, twice as Jong as the vertical conductor, the reflector 
becomes enormous and impracticable. One must keep 
these principles in mind. 

. Mr. Marconi, being absent through indisposition, had 
written to say he топа reply after the repetition of his paper 
on the 16th inst. in the Lower Exeter Hall. 

Prof. Ernest Wilson then read his paper on the “ Induction 
Motor." The discussion consisted of a single contribution 
from Mr. Mordey, who confessed time had not permitted 
him to follow the paper, bnt was gled that the ordinary 
theories of gelf-induction did not fit, and considered the paper 
would help self-induction theorists to modify their theories.* 

- It was announced that the paper at the next ordinary 
meeting would be by Mrs. Ayrton, on The Hiseing of the 
Electric Arc.” 


CORRESPONDENCE. 


The Kildachevsky Mega Telephone. 

I am sorry that you don’t mention that 7 have sent Mr. 
Bennett's report “to arrive at the true elucidation of the 
matter in dispute." 

Some time ago two photos, of the pencil and granular 
Kilduchevaky transmitter, er with a description and 
extract from the report of Mr. A. R. Bennett, was sent to 
your valuable paper. Unfortunately, the figures were not 
correct, viz. the words, With an ordinary double-pole 
receiver the conversation of any description could be carried 
on without effort," ought to refer to 11,861 and 24,666, not 
to 35,508 K R. 

The report given by Mr. А. В. Bennett to the Kilducheveky 
Mega Telephone Syndicate is an extremely favourable one, 
and surely did not want to be “garbled.” To be best 
understocd, let us use the exact words of Mr. Bennett's 
report :— . 

* On February 9th I carried out a series of experiments on 
an artificial cable, in which the essential electrical conditions 
d i modern Atlantic telegraph cable were accurately repro- 

u e 

For purposes of comparison, two of the most efficient tele- 
phone transmitters in general use were pitted against the 
Kilduchevsky. Both had been previously tested to make 
sure that they worthily represented their respective types. 

“In the first instance, it was sought to ascertain the snit- 
ability of Kilduchevsky for the ordinary short-distance work 
in subscribers’ offices. 

* For this purpoee all three transmitters were tried through 
two sections of the artificial cable, representing about 69°5 
miles of actual core, an ordinary double-pole Bell receiver 
being used at the receiving end. | 

Tested successively with two, three and four ordinary dry 
cells, such as are commonly employed by the National Teie- 
phone Company for transmitter work, all three transmitters 


proved of equal efficiency, no difference in the strength or 


clearness of transmission being observable. 

“Оп increasing the battery power to six dry cells, the 
Kuduchevsky became perceptibly louder than the other two. 

„On bringing another section of cable into circuit, raising 
the total to about 112:8 miles, with a resistance of 3429 
ohms and a static capacity of 34°62 microfarads, the pro- 
duct being 11,861, the in/ensity of the ordinary transmitter 
was much reduced, and the Kuduchevsky became markedly 
the best of the three. 


* We believe Mr. M. B. Field will contribute some interesting 
remarks to the Journal on this paper. 


„The usefulness of the Kilduchevsky with ordinary sub- 
scribers’ cells having been demonstrated, attention was 
directed to ita adaptability for long-distance transmissions. 

Six small E.P.S accumulators, substituted for the six dry 
cells, had the effect of increasing the volume of sound without 
impairing the clearness of transmission. With 112°8 miles in 
circuit and with an ordinary double-pole receiver, speech was 
loud and clear and of such a character that conversation of 
any description could be carried on without effort. 

* The cable in circnit was then increased to about 162:9 
miles, having а total resistance of 495'2 ohms and a static 
capacity of 49°81 microfarade, the product of the two bring 
24,666. The volume of sound was reduced, but the speaking 
continued quite good enough for easy conversation, Names 
and prices of stocks read from a newspaper could be followed 
without difficulty." | 

You вау that “it is unfortunate that Mr. Kilduchevaky 
did not say of what type two of the most efficient trans- 
" Well, the two transmitters were of the 
Hunnings Granular type largely used in this country and on 
the Continent for long distance work, but is it fair to give 
their names, once they have ben beaten ? І don't think so. 
But is it a matter of type; on different occasions my trans- 
mitter was tested with different American long-distance 
transmitters of the same type that are at present used on the 
longest lines in the world, still the“ Kilduchevsky has 
proved itself to be the most efficient. 

There is no mystery why it is so, onoe the “ burning " and 
* packing” difficulty have been overcome, and currents of 
such strength could be induced in the secon of the coil 
that a strong spark could be produced and a Geissler tube 
been lighted by speaking into the transmitter. 

I hope this letter will be to yours and Mr. Bennett’s satis- 
faction; ав to myself, I am content with the opinion of 
Mr. Bennett that *the reeults aotually obtained show the 
Kilduchevaky transmitter to be superior for long-distance 
transmitters to ару in general use. (See Mr. A. R. Bennett's 


report.) 


Paul Kilduchevsky. 
March 7th, 1899. 


Absolute Block System of Signalling on Railways. 


Being the inventor of the absolute block system of signal- 
ling on railways, I observed lately eome remarks in your 
journal in connection with the system. I have examintd all 
the works upon railway block signalling, &c., and find that all 
the systems described by the several authors are incorrect. In 
Mr. Pigg's Work, Railway Block Signalling,” it is stated 
that With absolute block working two trains on the same 
pair of lines are not permissible. With the permissive block 
any number of trains up to a pre-arranged limit may be 
admitted into a section. This is not the present system of 
„absolute block," it was the system in use prior to my pub- 
lication in 1865, which system I then condemned as useless 
in foggy weather, and is mentioned in the Government report 
prior to 1865 as the system then in use. This sy: tem is also 
mentioned in Sir George Findlay’s work on the“ Working 
and Management of an English Railway,” and also in 
* Block Signal Operation,” by W. Le Derr, superintendent 
Delaware division of the Erie Railway. In“ Safe Railwa 
Working,” by Mr. C. E. Stretton, it states “Line clear” 
must not be given until the train has passed at least a 
quarter of a mile beyond the signal-boz, not а signal-post ; 
also “ Train out of section from the post in advance, no 
train must be allowed within a quarter of a mile ahead of 
the home signal.” This is not correct. It was the 
old system before the starting signals were put down. 
With the present absolute block system “Line clear” 
must not be given till the train has the starting 
signal, also that a train must not enter a station section 
whilst the preceding train is in the intermediate section in 
advance, that is, the section between the railway station, if 
there are not any advance starting signals. The absolute 
block system is that an empty section most be maintained 
between all trains by Act of Parliament, so that if in case 
of a fog, should an engine driver overrun the stop signal, he 
has the empty section in front of the signal he passed, 
which will allow him time to stop his train by the time he 
reaches the second stop signal. This is the object of the 
absolute block system. With the permissive block system 
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in fine weather, a driver is allowed in the empty section, with 
the caution signal “Section clear and station or junction 
blocked," thus showing that the statements in the various 
railway works are incorrect, and furthermore, that these 
regulations are published in the various railway works by 
their author, which I am very much surprised at. 

In 1865 it was stated in the papers that it was impossible 
to work tbe railway traffic in foggy weather witLont colli- 
rions. I wrote to the late Sir D. Gooch, who considered my 
rystem of signalling too costly and complicated. I was at 
that time an apprentice on the Great Western Railway. I 
published my invention iu the English Mechanic, December 
29tb, 1865, and have lived to see my invention made com- 
pulsory throughout the United Kingdom, a remark that no 
other perron in the kingdom can make. In 1866 I for- 
warded -my system to the signal mannfacturers. They 
informed me I had been anticipated by another inventor. 
Twenty years afterwards I found my system exhibited at the 
Inventions Exhibition. I made inquiries, but oonld not 
find out who was tbe inventor. I searched the Patent Office, 
and found out the other inventor had taken ont six patents, 
but could not work the traffic in fogzy weather. 

Ав I had received а circular from the Prime Minister in 
1870, which was pub'ished in the paper, 1869, that inventors 
would be compensated by the State if the invention was 
adopted in the service, or sabstautial benefit to the public had 
resulted from it, in 1886 I wrote a letter which the Prime 
Minister forwarded to the Board of Trade. They replied tbat 
the cirenmstances connected with the introduction of block 
signalling did not appear to the Board of Trade to be such 
as to enable them to entertain the application. I again 
wrote the Board of Trade for a settlement or an interview. 
They replied, June 4th, 1897, that they must refer me to 
their previous communication upon the subject; as I had 
demanded £50,000 from the Board of Trade in accordance 
with the circular, I have now offered to accept any terms they 
think proper to make. The country can do without me, but 
not without my invention, and by my invention I have saved 
more lives than any other person in the United Kingdom, and 
“every man expecta to be rewarded for his duty to his 
country.” 

Christopher J. Little, 
Member Society of Arts. 


* Railway Block Signalling.” 


Common courtesy demands a noti:e from me of my 
reviewer's letter in your last issue. Otherwise I should not 
have troubled you further. 

I regret that Mr. Langdon, having written the review 
anonymously, should now disclose his identity. With Mr. 
Langdon, of the Midland Railway, vice-president of the 
Institution of Electrical Engineers, and author of Applica- 
cations of Electricity to Railway Working,” I аш not 
concerned, although it is probably intended tbat bis 
personality shall overshadow that of an unknown like 
myself. 

With the reviewer of Railway Block Signalling " in your 
columns I am more concerned, and whilst I am glad to see that 
he now makes several corrections as the result of my letter 
in your issue of February 24th, I must express surprise that 
the remarks cting the inferred consultation of works on 
kindred subjects without acknowledgment have been neither 
justified nor withdrawn. But for this it is possible that I 
should never have entered your Correspor derce columns, 
although euch a review in your parer conld scarcely fail to 
have a most damaging ‹ есі upon any publication and its 
author’s character. 

There are other matters in the review which might have 
been corrected at the same time with advantage, and the 
letter in your issue of 10th inet. is not quite free from special 
pleading on certain points. І am, however, perfectly content 
to leave the matter as it nowstands. Your readers can readily 
jadge, if they wi-h, of the care exercised by the reviewer, of 
the value of the review as an index of the contents of the 
book, and of other matters connected therewith, since, by 
your courtesy, I have had the opportunity of reply. 

| J. Pigg. 
87, Union Terrace, York. 
March 11th, 1899, 


Wireless Telegraphy. 


In looking through an early volume of the TELEGRAPHIC 
JOURNAL I came across the following paragraph, which, in 
view of the prominenoe now given to wireless telegrapby, I 
think may prove of interest to some of your readers :— 

* AERIAL TELEGRAPHY.—Prof. Loomis continues bis ex- 
periments in telegraphing through the upper air by means 
of natural currents of electricity ard without the use of 
wires. He bas built towers on peaks of the West Virginia 
mountains 20 miles apart, and erected metal rods from these 
as electrodes to pierce the electric strata of the air, ard with 
telephones in this aerial circuit he can converse a distance 
of 20 miles ?” 

The vertical conductor wire of Messere. Edison, Tesla and 
Marconi, seems to be quite an old-fashioned affair after all. 


E. Bennett Viles. 


P.S.—The volume of the TELEGRAPHIC JOURNAL is for 
the year 1879, and the paragraph is ou page 87. 


The Institution Ethics. 


If I remember rightly some few years back you had an 
editorial on a paper read before the Institution of Civil 
Engineers upon the eubject of electric welding, in which, if I 
also remember rightly, you questioned the ethics of the pro- 
duction of such a paper before such an Institution. What, 
therefore, can be eaid of an Institution which, after having 
had read to it a paper of the same clase, becomes so hysterical 
at the sight of a packed Institution that it circularises ita 
members (and во edvertises the company concerned) to attend 
at a second meeting to be held upon another day, in another 
hall, to bear the same paper and bring their friends. 

Aproros of the question, tbe following incident is 
instructive and at the same time amusing :— 

Scene. One of the doorways into the theatre of an Engi- 
neering Institution, the same being packed with a mass of 
humanity. Enter into the doorway beneath a festoon of 
trousers, legs and boote, three gentlemen evidently from the 
City who attempt to elbow their way through the mass with- 
out success, one of them in an indignant tone of voice 
inquired, “ Are there no seats on the platform for the 
directors ? * 

Bystander (equally indignantly) : “ Seats on the platform, 
there’s no bally platform, much less seats.” - " 


High Voltage Circuits. 


It has occurred to me that in some special cases it would 
be advantageous, on a 220-volt circuit, to run & group of 
lamps in reriee—say, for instanoe, the lights over а billiard 
table, which are always switched on together. Would it not 
be more economical, both in lamps and current, to run eight 
27-volt 16-C.P. lamps in series, instead of the eight 220-volt 
16-C.P. lampe in parallel ? Has this been tried ? 

A 16-С.Р. 220-volt lamp is a very uneatisfactory thing at 
the best. 

E. Bennett Viles. 


The Postal Telegraphists. 


The other evening Mr. Hanbury, from his place in the 
House, made a very clever speech in defence of the Post 
Office administration. It was clever not in substance, 
but in glib plausibility. It was a marvellous exhibition of 


dust throwing, and the fact that 91 members voted against 


Mr. Hanbury, including two members of his own party, is a 
splendid testimony to the vigorous way in which the Parlia- 
mentary secre of the telegraphists has opened the eyes 
of members to the real facts of the case. 

Some of the statements made by Mr. Hanbury are curious ; 
some even are at variance with each other. For instance, he 
says: “Telegraph operating work is only, after all, a superior 
kind of typewriting.” 

This, on the face of it, is intended for a sneer, but I think 
telegraphists can afford to regard it as а compliment. A good 
typist must be a well-informed, smart, fairly well-read 
and educated person. Those of us who are in the habit of 
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employing typists know that every type-writing operator does 
not unfortunately reach а high stan of excellence; but 
this only proves that skill and intelligence, with а good 
general education, are absolutely necessary in the ordinary 
typist. How much more then are such qualifications neces- 
sary in a “superior kind” of typist? Thus the remark can 
be к! of witkout going into the merits of the саке 
at all. | 

Again, Mr. Harbury. evidently with the laudable desire 
of setting cff one class of employé against another, says: 
«T really believe that sorting requires more skill than the 
ordinary telegraphic work,” while not three minutes later he 
says: “ Sortirg js, on the whole, much lighter work than 
telegraphic work.” | 

How any man who professes, as Mr. Hanbury does, to 
know zometbing of his subject, can say that the correct dis- 
tribution of postal matter requires more ekill than the trars- 
lation of a telegraphic dispatch, and yet that the latter is 
the “ heavier work,” pasees my comprehension. 

Speaking personally, I know that my own general know- 
ledge of almost every subject was gained through desling 
with telegraph work at the Central Office, a knowledge I 
could never have acquired by reading the addresses on letters 
and postcards. 

I do not wish to belittle the work of the sorters, but it 
does seem so absurd to say that their work requires more 
Bkill than that of the telegraphists. 

With regard to the increase in the efficiency of tele- 
grapbists, I am, again, distinctly at variance with the 
Financial Secretary to the Treasury. 

With the large increase in the press and general work, the 
gradual exclusive use of the wires for financial business, and 
the multiplicity of instruments employed, to say nothing of 
the t chnica] knowledge which every clerk is encouraged by 
the prospect of a double rise to acquire, it is evident 
that the general efficiency of the average telegraphict 
must be very greatly in advance of that which obtained in 
the early tevent ies. 

J. G. Purcell. 


Candle power and Ffficiency of Incandescent Bodies. 


From experiments made with filaments composed of mix- 
tures of various alkaline earthe, I find that tuch filamer ta 
will burn in a vacuum. This is contrary to the statements 
made by Mr. Swinburne and others about the “Nernet” 
lamp. In fact, I find the same filament when giving the 
ваше candle-power, requires less energy than it does when 
burping in the open sir, and, moreover, that the difficulties 
of the mounts when such filaments are in a vacuum almost 


vanish. 

I think that the above facts are rather important, as I 
cannot imsgine how it can now be said that tbe light of 
such filaments depends upon extra oxygen. This fact also, apart 
from other considerations, tends to show that such bodies 
. ere algo not electrolytes, for it appears, that with the same 
filament, they require the same voltage whether they be run 
with alternating or continuous current, when either in a 
vacuum or in the open air. 

A point of some interest that I have met with ie, that 
euch filaments, when run at the efficiencies given for the 
* Nernst" lamp, change ко that the initial warming up 
temperature has to be gradually raised higher and higher, 
and I stall be glad to hear whether this point has been dig- 
covered and remedied in the ** Nernst " lamp. 

There are many other points whicb, with the few testa I 
: have already made, show that the production of such lamps 
is surrounded with many practical difficulties, chiefly in 
obtaining uniformity of voltage, candle-power, and efficiency, 
‘and in obtaining good mounts; their increasing resistance 
and logs of candle-power whilet burning, &c. 

Whilst dealing with the above subject, I may remark that 
I cannot understand how it comes that there are so many 
theories advanced for the efficiency, light, &c., of incandes- 
cent bodies generally. | 

It seems to be quite a simple matter. It is purely a 
question of temperature with the “Nernst” lamp, as with 
carbon or any other body raised to incandescence, 

With a filament formed of alkaline earths, one possesses a 
body which isa bad heat radiator, consequently it does not 


require such a ворріу of calories per second to maintain it at 
any given temperature. 

Again, with the alkaline earths, we have bodies whose 
fusing point is extremely high (much higher than carbon), 
consequently this temperature can be a much higher one 
than with bodies whose fusing points are lower. 

In otber words, a given quantity of such a body can be 
made to give a greater light, but at a greater temperature ; 
this greater temperature, however, requiring less watte or 
calories for its maintenance owing to the body's bad radi- 
ating power, 

In the face of this I do not gee the necessity for speaking 
about the exchange of oxygen, electrolytic effecte, &o. 


C. J. Robertson, 
Technical and Managing Director, 
The Incandescent Electric Lamp Company, Limited. 


Brook Green Worka, 
Hammersmith, W. 


Electric Gong Buoys. 


Permit me to submit a few remarks in reference to the 
criticisms contained in yonr valuable journal of February 
17th on my proposed system of electric gong buoye. 

With regard to the form of buoy best suited for the pur- 

in question, I would ssy that in considering this 
feature it appeared to me that the circumstances of each 
particular case would govern the decision as to the most 
desirable kind of buoy, and I therefore selected two types as 
affording the means of showing the main points in connection 
with the apparatus, 

I would beg to point out that you are under a slight mis- 
apprehension in respect to the method of attaching the cable 
to the buoy. | 

In fig. 2 the cable is shown as being led up through a tube 
in the middle of the buoy ; it is the bridle chain which is 
attached to the outside, so that battens—which you suggest 
are unnecessary. This method of securing the cable to 
the buoy is ап important feature, and one of the chief 
provisions mentioned in my paper is the thimble, by means 
of which the cable is attached to the heel of the buoy—tee 
fig. 8, page 207, Canadian Electrical News. 

The potency of your remarks concerning the difficulty of 
providing against the result of the violent action to which 
both buoy and moorings would be subjected, must be fully 
concurred in by all who bave had experience in submarine 
cable work. This question of moorings is, to my mind, the 
crax of the whole problem. My endeavour has been not to 
prevent wear and tear, for.that is impossible, bnt to mini- 
mise their effects, ard it was with this steadfastly in view 
that my suggestion to lay the branch cables at right angles 
to the main line was advanced, for the purpose of rendering 
the examination and repair of the mooring cables possible 
without disturbing the trunk line. | 

The periodical inspection of every description of buoy moor- 
ings around our coasts is an operation in which several vessels 
are constantly engaged. No one would claim immunity from 
damage resulting from the action of the sea, for the electric 
gong buoys any more than one would expect the ordinary 
buoy moorings to remain intact, but it will, I think, be 
conceded that the operation of raising and repairing the elec- 
tric cable would not be a difficult undertaking. 

Where geaweed, kelp, &c., are present in large quantities, 
as they undoubtedly are in some localities, generally in the 
immediate vicinity of the shore, it is certainly a difficult 
matter to protect the cable, as we know full well from long 
and varied experience; but what I chiefly advocate is the 

roviding of signals broad off the coast, and consequently 
in the majority of cases in comparatively deep water, ко that 
no special provision is necessary as far as the shore end of 
the cable is concerned, beyond the ordinary treatment. 

That a tight rounding of chain can be successfully applied 
to a cable is a fact, but I am not prepared to say that other 
methods of protection would not be preferable. 

I mest cordially egree with the suggestion with regard to 
the use of double and oppositely applied armouring ; indeed, 
I may say that my original plar s provided for this particular 
type of cable. It ів a mistake to claim too much for any 
appliance, and it would be but reasonable to admit that there 
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are conditions under which it might be extremely difficult 
and even imposible to apply the system in question. This 
is obvious, and one need cite but one of the many failures 
in respect to shore ends landed in the wrong place. 

I am pleased to find that the couplings have been tried, 
and whilst I have no desire to claim апу special originalit 
in respect to the partienlar form proposed in my paper, 
may say that any mention of the T pieces alladed to had 
escaped my notice. 

I will not trespass further on your space, beyond remarking 
that there should rot be the slightest difficulty in maintain- 
ing the efficiency of an electric motor, placed in a water- 
proof chamber, which, being made to slip in and out over 


the central tub» of the buoy, could be easily removed, 


together with the bell hammer, &c. 

To effect this it would be only necessary to open the 
junction box immediately under the bell, disconnect the 
cable from its terminals, come up” a key which eecures the 
chamber hook on at eye provided for the purpose on bell 
yoke, and raise the chamber by means of the ship’s bow line, 
or by а tackle and small derrick in the boat. . 

As you remark, “like many other ideas that have been 
formulated and put aside for a more favourable season, this 
has lain more or less dormant.” It might have remained so 
for a while longer, but being asked to prepare a paper for the 
first Convention of the Maritime Electrical Association, I 
considered that the subject of electric gong signale, to which 
I had before called attention in the p press, would be an 
appropriate one, and I therefore took the matter up de novo. 

One word more. There need not be an aperture for the 
rod connecting the lever with the bell hammer to pass 
through ; all that is needed is a flexible diaphragm of water- 
proof material. I did not mention this detail, but it will 
readily be seen that the exclusion of moisture by means of 
such a device is a very simple matter. Perhaps the worst 
enemy, a8 far as the bell and hammer are concerned, is ice, 
but even this could b» provided against. 

As to mooring a buoy to a telegraph cable, even in the 
Vy aen water, there is not the slightest diflicnlty or danger, 
if due precautions are taken, but this is a question concerning 
which you appear to have very pronounced opinions, and as 
the discussion of the “axiom” would entail the lengthening 
of this communication beyond reasonable limits, I will merely 
add thet with your permission I skall be happy to substantiate 
the assertion that a cable can be successfully buoyed “end up” 
in the deepest water. 


Halifax, Nova Scotia. 


F. A. Hamilton. 
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NOTES. 


Electroplating on Wood.—1f a simple method of cost- 
ing wood electrically with metallic deposits of silver or 
copper could be devised, there should be a considerable 
demand for such articles for ornamental parts of various 
articles of furniture, mouldings, picture frames, &c. Mr. C. F. 
Barnes describes, in the Electrical World, & method which, 
he believes, will meet the requiremert:. The operation is 
briefly as follows: — The wooden article is first saturated with 
copper ғп'рһаќе by immersing it in a solution of that sub- 
stance ; then removed and thoroughly dried, It is then 
exposed to the action of hydrogen sulphide gas, which con- 
verta the sulphate of copper to the sulphide, which is a con- 
cuctor of electricity, and also insoluble in aqueous solutions, 
Then the article is lightly wrapped with fine copper wire and 
suspended in а solution of common salt at the cathode, and 
a current of some density is passed. The copper sulphide 
is thereby speedily reduced to metallic copper by the 
m ducing action of the cathode products. When the reduc- 
tion is supposed to be completed, кау, in 10 minutes, the 
article is transferred to an ordinary copper-plating bath, 
where a coating of copper of any desired thickness may be 
formed upon the 19 а The copper surface may be 
polished or varnished, and is very adherent. For silver the 
гооевв is modified by immersing the object, after pre- 
iminary coppering, in the eilver-plating bath.— Franklin 
Institute Journal, 


Ingenious Patch for a Leaky Торе, —Ап American 
street railway contemporary reprints from Home Study the 
following description of a method employed by Caarles J. 
Mason, of Brooklyn, N.Y., to make tighta leaky boiler tube :— 
“ The boiler was rated at 250 H.P., and carried a working 
pressure of about 90 Ibs. p.r square inch. The leak was at 
the back end in a tube in the fifth row from the bottom, 
marked д in fig. 1. The tube was 4 inches in diameter, ard 
the leak proved to be due to a ho'e about as large as a needle 
point near the sectional box in which the tube ends were 
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expanded. As it was not wished to condemn the tube for 
this small leak, a section 6 inches long was cut from an old 
tube and split in two lengthwise. The two pieces were bent 
slightly to conform to the curvature of the inside of the tube 
and the edges filed to a taper of $ inch to the foot. After 
smearing the tube with a thick paste made of red lead and 
boiled linseed oil, the lower tapered piece was put in place 
and the upper one driven home with a hand hammer. The 
boiler proved tight when tested under 150 lbs. bydraulio 
pressure and has remained tight ever since." 


Prejection Value of Various lHljuminants.—In the 
courae of one of his recent Society of Arts Cantor Lectures 
on “ Acetylene,” Prof. Vivian B. Lewes gave particulars of 
a method by which M. Molteni attempted to determine the 
projection value of various illuminants by a photometric pro- 
cess, The measurements were made with an ordinary lan- 
tern, the stege of which carried an opaque card in which was 
cut an aperture 0'7 cm. square, and the distance of the 
lantern from the screen was such that each side of the square 
on the screen measured 1 metre. The screen was replaced by 
a disc of paper, the opposite side being illuminated by a 
standard lamp burning 42 grams of oil per hour. The dis- 
tance of this lan was varicd in order that equality of illu- 
mination might he obtained on the screen, and the photo- 
metric values of the light were determined from the distance 


of this lamp. 

Multiplewick lamp ios ies - in .. 1'00 
Incandescent gas No. 2 burner no reflector... .. 100 
Acetylene 1 burner no reflector... РИ ee *. 106 
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” " » 3 20 

" " " 410 

17 n 57 eee eee ee 4 50 
Limelight, alcohol and oxygen ... = к .. БЕ0 
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„ etho-o sa Sas 2% .. 18 50 
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js incandescent 50 candle-power vertical ... 093 
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is focus 100 candle-power - us .. 3 82 

„ aro lamp 7 amp:res » ... 89 03 

i i JO „ .. 7561 

S „5 d4 3 .. 86 50 

A А 15- :„ . 11761 

" s 20 . 160 £0 


Across the Border.— Mr. Gay, electrical engine r at the 
Islington Vestry ele:tricity works, writes :—'* On page 885 
of your current issue, 1,111, there is a рер! headed 
* Across the Border, in which you state that the Islington 
Vestry has agreed to allow St. Pancras Vestry to take up the 
footways in Brecknock and York Roads, and lay electrio 
mains along the ваше, although these thoroughfares are in 
the former parish. This, however, is incorrect, no such 
arrangement having been made, at any rate up to the 
present,” 
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Shall there be Competition in the City ?—On Mon- 
day, 27th inst., the Board of Trade, represented by Sir 
Courtenay Boyle, will hold à public inquiry at the Guildhall 
to consider the petitions of several electricity companies to 
be allowed to come in and compete with the City of London 
Company. 


The Cast Weld Rail Joint.—We give an illustration 


+ 
= 
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showing the Falk cast weld rail joint in situ on the Havre 
electric tramways. г 


The World's Telegraphs and Telephones, — The 
following is а statement, of the approximate mileage of the 
telegraphic and telephonic systems of the world at January, 
1899 :— 


Length in miles. 


Telegraph lines. | 


— Telephone | 
of State | | Btates and Totals. 
administra- of private 
tions and railway | companies. | 
private companies. i 
companies. | | 
Lines 
1. Oountries subject 
to the International | 
Telegraphic Oon- | 
vention. | | | 
European —— ... 499,200 | 179,570 | 169,300 839.070 
Extra- European | 167,500 64,620 14,290 . 246,410 
2. Countries not sub- | 
jact to the Conven- | 
tion. 
North a im | 
Western Unioa Co. 239,00 x 233,000 
Postal Teleg. Oo. ... | 18,640 EN | in | 18,640 
Other offices T И 248.500 186,400 434,900 
America (South) се 15,533 9,300 | 8,107, 27,910 
BE эшш, and | | 
Au ia - 24 2 
3. Submarine Cable ax Ros ND | m 
Companies 167,800 i | 
Wire. 1117596. - 629950 | 388417 12029899 
1. Countries subject {к кайаша Жы мы 288 xi Westin asd 
to the Convention. | | 
European - | 1,604,800 | 623,200 352.800 | 3,080,300 . 
Extra-European, 406,100 205,300: 119,230 730,630 
2. Countries not sut- | | 
ject to the Conven- | 
tion. | 
нош America— | 
estern Union Оо, | 1,003,400] ... 10008, 400 
Postal Teleg. Co. ... 108,730 И | s 108,730 
Other offices... = 745,600 | 2,175,000 | 2,920,600 
South America . | 29,820 27,960 31,070 | 88,850 
reo Asis, апа | 
ia i 4 
з. Bubmarine Cable 74,560 83,880 24,850 183,290 


Companies 169,600 


nes 169,600 eee coe 
, 8.896,510 | 1,685,940 3,202,950 


8,285.400 
—Journal Telegraphique. 


Dynamos for Electrolytic Work.— The genereting 
plant at the electro-chemical factory at Mausbro, Dalecarlien, 
Sweden, consists of eight horizontal turbines of 220 horse- 
power, coupled direct to six-pole dynamos. The dynamos 
аге drum wound, and when running at 260 revolutions, give 
115 volts, 1,200 amperes, at which load they bave to run 
night and day without a break. As the least possible attend- 
ance was asked for, great attention was paid in designing 

the machines, во as to reduce the armature re- 
action to a minimum. This has been effected by 
making the magnetic field relatively very strong, 
dividing the pole pieces in a plane at right angles 
to the laminations of the armature, and employing 
the Sayer's commntating coils. The armature has 
96 slots in its periphery, each cobtaining two con- 
ductors (10 mm.), and a Sayer's coil (7 mm.). 
This last is of smaller cross-section, as it is only in 
circuit for a fraction of a revolution. The holes 
for the wires are slotted through to the periphery, 
thus decreasing the self- it duction, and enabling 
the winding and insulating to be more easily 
effected. The efficiency at full load is 95 per cent, 
and the total weight of each machine is just under 
18 tons. The work was carried out by the Allege- 
meinen Schwidischen Elektrici:à:s Gesellchaft, of 
Westeras. Sayer’s winding has aleo been employed 
on the dynamos for the St. Helens Electro-Chemical 
Company, Limited, recently supplied by P. R. 
Jackson} & Oo., of Salford. The machines are 
eight in number, and each gives 180 volte, 1,500 
amperes when running at 400 revolutions 
minute. The field magnets are of cast-steel (Manchester 
type), and the armature is drum wound, with copper strip 
end connections. The core, 86 inches diameter, and 34 inches 
long, is carried on an 8-inch носа Of the total copper 
conductors, end connections and Sayer’s commutating bars, 
built on to the armature, the Sayer's coils account for abont 
22 per cent. of the total. | 


Testing Arc Lamp Carbons.—M. P. Janet, director of 
the Laboratoire Central d' Electricité, Paris, recently delivered 
| Test Certificate to Mr. Fabius Henrion, of Nancy, as fol- 
OWS :— 

The carbons bore the mark 1 1 

Five paire of carbons, each consisting of a homogeneous carbon 
about 12 mm. in diameter, and a cored carbon about 17 mm. in 
diameter, have been tried from the point of view of гинат 

The results obtained are given іп the following table, which gives 
the resistivities in ohm-centimetres :— 


Homogeneous carbons of 12 mm. 


Cored carbons of 17 mm. 


00696 00790 
02695 00801 
00726 00789 
00695 00811 
00788 00821 


The hourly consumption of these carbons on a Pilsen arc using 
а continuous current of 10 amperes at about 43 volta, was found to 
be equal to 15:5 for the positive cored carbon 17 mm. in diameter, and 
to 123 mm. for the homogeneous negative carbon 12 mm. in 
diameter. 


The weight of ashes collected was 52 grammes for a consumption 
of 48 grammes of the two carbons. 


The Percentage of Certain Cells.—William Jaeger 
and K. Kahle have carried out a comparison of a series of 
Clark standard cells with cells of the Weston type during а 
period of over 12 months, in order to tes& the constancy of 
we cells. The mean of the results obtained is given 

oW :— 


—— o ee 


Clark 15°. | Clark 0° 


Dats. Clark 0°, x Д 
Cadm. 20°. | Cadm. 20° — Clark 15^, 
March, 1898. 14227 1:4066 0:0164 Int. volt 
Jan ‚ 1897 ... 1:42277 1:40676 0 01631 * 
November, 1897 1:4228 1:40660 001650 „ 
Mean m 1:42277 1:40668 0:01642 


There is a lo per on this subject in the Ann. Phys. 
Chem., 1898 (IL), 65, 926—942. 
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Insulation Rules.—With reference to the rules of the 
American Underwriters’ National Electric Association, we 
note that it is permissible by these rules to use a quality 
ok rubber inferior to that generally used by English cable 
manufacturers, as the insulation specified is somewhat lower 
than that usually specified on this side of the water, and, 
except for the smallest size, the thickness of dielectrio 
given in these underwriters’ rules is greater then the thiok- 
ness specified on some English lists. We cannot think this 
is a step in the right direction, as we believe quality and 
consequent last ing power is the first consideration, and if a 
good quality is used в. lesser thickness may be employed 
with bettsr results. At one time it was considered in the 
States that an uniform thickness shonld be specified for any 
given voltage, independent of the size and consequ:nt 
rigidity of the conductor; this was, of course, a mistake, 
and it is interesting to note that such & course has been 
abandoned. In our view, the rule of the Institution of 
Electrical Eagineers is preferable to this American rule, 
since the thickness of dielectric in this in mils does not 
vary by leaps and bounds, but is steadily progressive 


dum + 81 = thickness in mils. We have received a 


list which in common with the lists of all leading 
manufacturers gives a thickness of dielectric correspond- 
ing to the rule of the Institution; if this is carried 
out in practice the result should be good where the 
employment of small condactors is avoided. Although the 
American plan of using solid wires in all cases tende, of 
course, to cheapen the core, we think it preferable not to 
use large solid wires, but for anything bigger thau No. 12 
S. W. G. a strand should be employed. Nothing is said in 
. the American rules as to how insulation test should be 
assured ; here we think the manufacturers lead by giving a 
certificate with all coils, althougb, as Prof. Ayrton points 
out, this does not necessarily prove the cable or wire is all 
right, and that independent check tests are necessary. 
Evidently our American cousins prefer that a more practical 
test, 5,0., a high voltage test be adopted, and do not desire to 
raise the question of insulation resistance too mucb, con- 
tenting themselves with a certificate of Maximum voltage 
at which the wire is intended to be used.” If these rules 
are widely adopted in the States, it will, of course, mean 
that English wires of standard size cannot be used there, 
buat that American standard wires may be used here. 


An Engineering Criticlsm.—The annexed illustration 
from the Zlactrical Engineer, of New York, represents the 
indicator cards from the engine at au American hotel, 
together with an ideal diagram from a text-book. They 
accompanied a criticism by one of the directorate, who had 
an opinion of his own abilities in steam engineering. The 
following is the critique, which is sufficient to illustrate the 
sort of thing engineers have to contend with—not always, 
be it said, in America only. The critic evidently confuses 
mean and initial pressure, and is singularly dense in respect 


Bhould be as dotted. Scale 60, 
Rev. 290, Steam 95, Cyl. dia. 8", 
Stroke 10", М.Р, 98 Ibs, H.P. 94:5. 


Fia. 1. 


Fid. 2. 


of the effect of speed upon power. Your cut-off is abont 
+; itshould be]. Your exhanst is too early (due to high 

pressure), by which you lose 19 lbe. of steam, unless part of 
~ jt is used for beating; even then it is not the best economy. 
It should b» about 6 lbs. of steam lost at exhaust. Dae to 
cut-off and exhaust, compression loses too much work. 


Revolutions should b» about 820 per minute. Engines too 


large for work they are doing. Mean pressure is too high. 
Bring it down to 65 lbs.; that will lengthen the cut-off, and 
give more economical results, and a better card should be 
shown,” 

(Continusd on page 426.) 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


Wark ENDING Jan. 18TH, 1898. | WEEK ENDING JAN. 17TR, 1899. 


Port, Value, Port. Value, 
Aden . T oe oo 5 48 Adelaide ee "rs .. £44 
Alexandria .. ʻa ix T 40 Amsterdam А HE Mes 80 
Amsterdam. "T . 200 Barcelona .. 

Antwerp... oe m .. 19 Bombay . 510 
Auckland. es EN .. 160 Boulogne .. 7 
Bangkok a is . 150 Bremen 50 
Bombay  .. "s à .. 21 Brisbane 15 
Bremmerhaven .. aig 84 Calcutta 768 
Buenos Ayres © - es 75 Cape Town 
Bushire. Teleg. mat. .. .. 1:0 | Christiania 860 
Calcutta vs " . . 102 | Colombo 27 
Cape Town. ве “© .. ) 125 Copenhagen 17 
Colombo eS 5.5 s 44 | Delagoa Bay .. B 
Flushing pe iy .. 160 Durban А ae is .. 669 
Genoa. Old Teleg. wire T 60 East London s .. 887 
Gibraltar. 4 (с T 15 Gibraltar З ia 23 
Hamburg - $a i 85 Hamburg .. i ES . 110 
Madras - я M ёз 99 Helsingfors. Teleg. wires .. 857 
Malaga - as sa oo 494 Hiogo s s з 23 12 
Melbourne .. . > ae 87 Malta 40 
Monte Video zi is a 69 Rangoon... 81 
Natal.. 23 24 T . 429 Rio de J&veiro 80 
Odessa Es is ә 68 Santander .. 11 
Ostend 2o ad ds 78 Bingapore .. 907 
Port Chalmers... We .. R4 
Port Elizabeth... s js 45 
Singapore .. 858 Р Ase 94 
8 dney ee * ee о 60 | 
okohama .. "m sr „ 107 | 
Total £8,108 Total £5,038 


WEEE ENDING JAN. 20TH, 1808. | WER mwpixG Jam. 24TH, 1699. 


Port. Value. Port. Value. 
Adelaide x i .. £178 Alexandria. Electriofuses .. 265 
Alexandria. Teleg. wire sis 93 Amsterdam 56 T .. 195 
Amsterdam.. © T ii 60 Auckland .. T re .. 229 
Bangkok .. js zs "A 94 Calcutta  .. 24 is .. 1,6098 
Bombay .. .. .. .. 6 | Саре Town.. .. .. .. 815 

i Teleg. mat. .. .. 47 | Christiania. 100 
Boulogne .. Е ša . 87 Colombo а is .. 09 
Calcutta  .. 95 s . 44 Copenhagen is P Я 14 

Town . . 941 ' Delagoa Bay sec cuo 0 
Colombo és Durban Р 
Copenhagen 94 East London J ‘6 .. 1,268 
Durban : 58 Flushing ne T ihe 11 
East London Р v .. 10 Gothenburg ге "S .. 100 
Flushing. T Vs T 10 | Hamburg. Teleg. mat... .. 110 
Genoa Vs Mis vi .. 297 Lyttleton (N.Z) .. ea ies 82 
Gothenburg И PN . 660 | elbourne .. T > .. 145 
Hobart oe ee ee ee 15 Montreal ee ee ee ee 11 
Malta 48 Ostend vs vs T vs 5 
Melbourne 72 Port Elizabeth  .. T . . 1,416 
Ostend js 28 10 Reval.. m a ex ae 66 
Port Elizabeth .. Shanghai oe oe SU 861 
Rangoon... Sydney E: s T еа 81 
Rosario 114 Wellington (N. Z.) zà . 740 
Shanghai 168 . 
Bingapore 82 
Бүлө «s T 1 017 
Vigo. Teleg. cable 10,920 

Total £14,207 Total £7,803 


Alternating Carrent Arc Lamp.—We have received 
from Mr. Fabius Henrion, of Nancy (Fiance), particulars of the 
lamp he is now putting on the market for alternating currents. The 
feed is managed by means of a species of brushless motor. A disc, d, 


bearing a pulley, p, on its axis is worked so as to revolve freely between 
the Sols of two eleotro-magnets, a, a’, b, “, ot which one is excited in 
series, the other by a shunt. A cord running over tbe pulley connects 
the carbon holders, and the revolution of the diso shortens or 


E 
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lengthens the distance between the carbons. It will be evident that 
the slightest variation in the length of the arc is sufficient, with an 
alternate current, to cause the disc to revolve in either direction, 
and so maintain a regular feed. As long as the hunt and series 
currents balance the disc remains at rest, but a variation of poth volt 
will suffice to revolve the disc. In practice the disc is almost con- 
stantly in motion. The lamp is constructed to ran :—Singly, at 
93 volts; two in series, at 72 volts; three in series, at 105 volts; and 


Fia. 2. 


is made in two siz3s: 6 to 10 hours and 8 to 16 hours with on» 
pair of carbons. The absence of mechanism is a noticeable feature. 
The illustration to show the action of the lamp shows practically 
all the internal mechanism. Mr. Henrion is also putting on the 
market an improved form of Pilsen lamp, fig. 2, in which the mechanism 
has been reduced to the minimum, consisting simply of wo solenoids 
and two cores connected directly to the carbons, doing away with 
rackwork gearing or brakes. | 


Beacon High Resistance Wire.—A slip occurred in 
our reference last week to wires “ covered with this material" The 
Beacon resistance material is, we understand, made into wire solid, 
and is not covered, that is to say, the wire in atrip, or whatever 
the makers may supply it ip, is of the same composition through acd 
through, and has not a covering only of the material. 


Books Received.—‘ The Internal Wiring of Build ipge,“ 
by Н. M. Leaf, A. M I. O. E., M.LM.E. Published by Archibald 
Constable & Co., London. 3s. 6d. 

“The Entropy Diagram and its Applications,” by J. Boulvin. 
Published by E. & F. N Spon, London. 655. 


Catalogues. and Lists.—Mecers. Williamson & Joseph, 
Ltd., have issued a new editicn of their illustrated catalogue and price 
list (80 pages). The first few pages are taken ор with photographs of the 
various departments at the Canonbury Works, along with a reprint of 
the description which recently appeared in the ELEorRicaL REVIEW. 
The book contains numercus illustrations, description and prices of 
main and distributing switchboards, fuseboarde, various kinds of 
switches, cut-outs, lampholders, and other electric lighting accessories. 

Messrs. E. Duckenfield & Son, of Northampton, send us a list of 
their little dainty lamp shades, also their adaptable shade carrier 
for all sizes of incandescent electric lamp shades, aud a new orna- 
mental device for cove ring and attaching to electric lampholders. 

Mr. Leonard Dakio, of Kentish Town, sends us a supplementary 
catalogue of electric light fittings showing illustrations of a variety of 
pendants, brackets, standards, electroliers, &c. 

Messre. Conrad, Knap & Oo., Ltd., of Queen Victoria Street, are 
sending out a líst of Knap's water-tube steam boiler. 

Messrs. W. E. Rendle & Co., of Victoria Street, 8 W., are issuing 
a list of their “Invincible” system of glazing for electric light 
stations, railway stations and similar structures. 

The Ohloride Electrical apr Syndicate have issued a farther 
section of their accumulator cat e, this being devoted to renewals 
(K R and K L E types) and sundry items, such as insulatore, acid 
Pump» hydrometers, battery inspection lamp. At the erd cf the 

are sheets arran for the user to fill in cbarge and discharge 
data of the cells while using. We are informed that there is a great 
demand for chloride plates to replace other types, and this has made 
А ры catalogue necessary for this class of work. 

m Mr. Severin Senator, of Berlin, we have received lists of his 
heating, cooking, and telephone appliances, also his current saving 
0 кем! s (which are said to consume only 2 5 to 2 6 watts 
per O.P.-hour). 

The Unbreakable Pulley and Mill Gearing Company, Limited, have 
issued a new price list illustrating their equal pressure friction clatch 
by general and diagrammatic views. 

A small list has been received of the Crowdus accumulator. 

The Sunbeam Lamp Company have just brought out a new 
catalogue, well printed and illustrated, in which they describe their 
various types and shapes of incandescent lampe, also terminale, 
lampholders, and sundry special lines. 

essrs. G. M. Callender & Oo., of Westminster, are circulating а 
fully illustrated list of their pure bitumen damp course. A large 
number of photographs are shown of buildings where this material 
has been used edges ae ; 

Mosers. Holden & Brooke, Limited, of West Gorton, have issued an 


abridged catalogue (January, 1899) of steam users’ specialities in 
which they describe the Sirius self-acting, and Giffard's injectors, the 
exhaust steam injector, steam dryers, &c. | 

. We have received from Messrs. Richard Melhuish, Sons & Co., of 
Fetter Lane, E.O., a copy of the latest edition of the engineers’ sec- 
tion of their catalogue. The book contains over 300 pages of illus. 
trations and descriptive matter of this firm's various manufactures of 
engineers' tools. list has been revised up to date, and contains a 
very large selection of the latest patterns in stocke and dies, cuttere, 
general machine shop and special precision tools, lathes, drilling and 
milling machines, and a variety of other apparatus and suppliea 
incidental to all grades of engineering, and for contractors. 


Change of Address.—Messrs. Lacey, Clirehugh and 
Billar have removed to 2, Queen Anne's Gate, Westminster, 8 W. 


City Office —Mesers. Gillies & Hornidge, electricians, of 
Haggerston and Buckingham, have taken City offices at Albert 
Buildings, 49, Qaeen Victoria Street, E C. 


Correction.—With reference to a statement in our issue 
of March 3:d, to the effect that Messrs. Prestwich & Burt, are to fit 
up the new Institute at Kingston-on-Thames, the firm write to point 
out tbat they are not successors to Messrs. New & Mayne. The fitting 
up of the Institute was completed some little time ago. 


The Davy Improved Are Lamp.—The enclosed arc 
lamp hitherto associated with the name of Mr. W. Davy, and at 
present manufactured by the Davy Electric Construction Company, 
Limited, bas met with general favour, and its merits have been 
appreciated. Mr. Davy himself, however, severed bis connection 
with the company some montbs since, and has been employing his 
time in an effort to produce а form of lamp which should be free 
from the objectionable features hitherto found associated with both 
the open and enclosed types of lamp. As the result he is about to 
introduce what will be known as the Davy improved arc lamp. He 
claims to have perfected the method of sealing, and to have reduced 
the operation of trimming to the utmost simplicity. A carbon 
holder of ingenious design obviates the trouble arising from a carbon 
breaking off short snd having to be drilled out. The lamp is only 
about 2 feet in lengtb, and weighs not more than 12 lbs ese are 
novelties in design that combine to render the lamp specially suitable 
for interior and domestic lighting. Being exceedingly simple in con- 
struction, it can be produced at a low cost, and will probably be 
offered to the public at a record price. 


An Electrical Advertising Sign.— An electrical 
advertising sign which has just been fitted up at Oxford Street and 
corner of Тох пот Court Road, is an entirely new arrangement, 
designed and patented by Mr. W. T. Bell, of Nottingham. This 
patent has been acquired by the Universal Electrical Advertising 
Syndicate, Limited, of that city, under whose instructions tke sign 
mentioned bas been erected. Arrangements are in progress for the 
puttit g up of similar machines in other large towns, not only in this 
country, but also in France and the United States, for which с :о0(зіев 
patents have already been obtained. The sign consists of two secti: ns, 
one below the other, each containing 504 lampe, so that the total 
number of lamps employed exceeds 1,000 (although the tutal number 
in use for any one display rarely exceeds 300). It is possible to 
exhibit almost any number of advertisements successively, each 
being timed to appear for about 10 secands, followed by three 
seconds of darkness. An ingenious arrangement is introduced by 
which the lamps in each row light successively from the bottom 
upwards, producing the effect of a blind b:iog drawn rapidly up, and 
exhibiting the particular wording desired. Th» first sign of this 
kind was erected some time ago at Nottingham, but the one now 
erected as above is a distinct improvement on the original The 
work, both ss regards the construction of the elt ctrical machinery, 
the controlling mechanism, and the outside sign bas been carried out 
by Mesers. Laing, Wharton & Down, Limited, at their London works, 
where they are now engaged on similar machines for erection in 
cther centres. The great advantage claimed for this invention is 
that almost any advertisement or announcement may be made to 
appear at pleasure without any alteration in the structure of the 

i The interior apparatus is of a compact kind, and is entirely 
automatic and worked by an electric motor. | 


Fire.—On 7‹һ inst. a fire occurred at the works of W. T. 
Henley's Telegraph Works Company, Btanley Road, North Woolwich, 
through resin boiling over. The damage done was very trifling, and 
will not in any way interfere with the company's business. 


The Glasgow 1901 EThibition.— With a view to holding 
"one of the mcst important international exhibitions in Great 
Britain in recent years,” the Glasgow International Exhibition of 
1901 is being arranged. The executive is already getting to work 
circulating prospectnses, and this fact alone is sufficient to indicate 
the important scale upon which the affair is being planned. H.M. 
the Qaeen has lent ker name as patron, and the Prince of Wales is 
a vice-patron. The town clerk of Glasgow, Sir James Marwick, is 
hon. secretary, Mr. H. A. Hedley being general manager. The 
Glasgow Corporation bas granted a site of 67 acres at Kelvingrove 
Park. So far as the scope of the exhibition is concerned, it is 
intended for it to present a full illustration of the produce aad 
manufe ctures of the British Em and all its colonies, &c. Ia 
regard to classification of exhibits, Olass III. will be devoted to 
machinery, motive power, electricity, and labour-saving appliances in 
motion; Class IV , locomotion and transport; Class VI., lighting and 
heating; Class VII, science and scientific instruments, &. All 
communications should be addressed to Mr. Hedley, at 36, Bt. 
Vincent Place, Glasgow. It is the wish of the Glasgow Corporation 
to have all the city tramlines equipped with electric traction by the 
time of the opening. 
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The Hyatt Roller Bearing.—Those interested in roller 
bearings would do well to study tha Hyatt system. Іа this system 
the rollers are not solid bars, but are elastic spirally wound tubes. 
They have thus considerable flexibility, and they are designed to 
obviate that unequal distribution of pressure which is thought by 
some to be an objectionable feature of solid rollers. Many causes 
may prcduce such unequal bearing pressure. The Journal of the 
Franklin Institute, which illustrates and describes this bearing, says 
tbat the pressure capable cf being carried by a roller depends upon 
ita hardness and that of its supporting bearing, and upon its velocity, 
aud in a series of tests with four solid g- in. rollers of 70,000 lbs. 
teracity steel, sand four Hyatt rollers formed of steel strip 4-in. by 
i-in. rollid between flat plates under pressures ор to 550 lbs. per 
linear inch of tbe rollers, which were all 10 inches long, the resistance 
to motion to and fro was, with a total of 2,000 Ibs. pressure, 9 lbs. with 
the flexible and 26 Ib1, with the solid rollera. With 3,000 lbs. the resist- 
ance was respectively 17 and 34 lbs. While 550 lbs. per linear inch 
was the maximum load the apparatus would bzar with solid rollers, as 
much as 700 coolid Ъз applied with Hyatt rollers. Au average of 
51 per cent reduction for resistanca was obtained with the new rollers 
on smooth plates, and 23 per cent. less wben one plate was rough. 
The bearing of the spirally wound rollers was more complete, 
especially with the rough plates, and there was less wear. Та other 
respects the Hyatt roller is carried in the same cage as ordiamy 
rollers and requires no special treatment. Though not named it 
would appear as though the slight gap at the spirals of the winding 
might serve a useful purpose as an outlet for any accidentally in- 
— troduced grit or dirt and contribute to easy working. 


Local Authorities and Electric Lighting.—In the 
House of Commens on Friday last Mr. Ritchie, replying to Mr. 
Thomas Bayley, said there were 30 local authorities who had obtained 
provisional orders for electric lighting who had taken no steps to give 
effect to their orders within the time prescribed for the ex-cu'ion of 
compulsory works. Besides these there were 63 other local authorities 
who obtained orders in 1897 and 1898, and had apparently done no 
work, but the time prescribed by their orders had not yet expired. 
The Board of Trade had lately intimated to local authorities who were 
not exercising their powers that the Board proposed to consider the 
question of revoking the orders. In nearly all these cases the local 
authorities had replied that they were now taking steps to carry their 
orders into execution. 


Lendon County Council.—At last week's meeting the 
Council resolved to вапс:іоп a loan of £38,750 to the Islington 
Vestry for electric lightiog works. 

The Earl of Oarlow asked when the inquiry would be held by the 
Light Railway Commissioners in reference to the application for 
powers to construct light elcctric railways at Firchley, Hendon, and 
other districte. 

It was reported that the Middlesex County Oouncil had resolved to 
avail itself of the provisions of the Light Railways Ac‘, and to 
promote such light railways within the county as circamstances may 
from time to time require. Tbe L. O. O. Parliamentary Committee 
had passed on th» Middlesex resolution to the Highways Committee 
with а view to coacerted action being taken by the London and 
Middlesex County Oouncils in the construction of light railways. 

The Highways Committee brought up scveral recommendations on 
the telephone question. They thought that the telephone tervice in 
the London area of the National Telephone Company should be 
managed by tbe Council, the Corporation of the City of London, 
end the local authorities of districts, and advised that applica- 
tion be made to the Ров! master. General for a license. Mr. 
Westacott moved that the report be referred back for further 
consideration, in view of whst had taken place in the House of 
Commons. Mr. Beachoroft seconded that amendment and said that 
Mr. Hanbury's announcement was a disappointment to some of them. 
Mr. J. W. Benn, chairman of the Highways Committee, said that the 
recommendations would merely strengthen the proposals of Mr. 
Hanbury in regard to London, and would show to the Post Office 
that the Council were preparcd ере & telephone system for the 
metropolie. If the Council declined to proceed in the matter 
their friends in the City would charge them with backiog out of a 
useful partnership. Mr. Westacott withdrew his amendment in 
ос of the report being postponed for a fortnight, and this was 


to. 
The Council on Tuesday this week decided to lend £2,851 to the 
Battersea Vestry for the purchase of land for the extension of the 
electric lighting station. 
The Highways Committee submitted the followicg report on the 
subject of light railways:—' We have under consideration the 
question of what extensions of the Council's tramways systems on 
both sidesof the river are desirable and expedient ; aud. ia connection 
with this matter we have come to the conclusion trat it would be of 
advantage if the Council were to make use of some of the provisions 
of the Light Railways Act in order to develop the tramway system 
in the suburban areas around London, and that the Council should 
endeavour to enter into arrangaments with the County Councils of 
those districts with a view to joint action being taken which may 
result in the construction of an extensive system of locomotion. We 
have little doubt that if such arrangements could be come to, they 
would not only materially increase the earning capacity of the 
Council's tramways, bat be of great benefit to the adjoining districte 
by affording easy and cheap means of transit to and from the 

central parta cf London.” It was resolved to authorise the Committee 
to prepare and submit schemes and to enter into negotiations with 
the other authorities with a view to combined action being taken in 
the direction indicated. 


Motor Reducing Gear.—We illastrate herewith an elec- 
tric motor combined with Messrs. Mavor & Coulson’s Ross reducing 


gear. The redaction provided for by the arrangement shown is 70 
tol. The motor is entirely enclosed, the shell being of cast-steel, 
and the side doors which open the whole length of the motor on both 
sides are of cast-iron. The motor pinion is raw hide shrouded with 


gun-metal, and the spur wheel is of cast-iron, machine cut.| With the 
same arrangement greater reductions can be obtained, even ito 200 
to 1. For large reduction the gear is claimed to be most compact 
and efficient. 


Nernst Electric Lamps in Berlin.—It is reported 
that the Allgemeine Eloctrici äts Gesellschaft, of Berlin, is in nego- 
tiation with the Berlin municipal authorities with reference to an 
experimental trial of several Nernst lamps ia the Thiergarten. 


New Branches.—Increased business has led the Electrical 
Oompany, Limited, to establish (in addition to their branch at 
Brighton, for the South Coast), a branch in Manchester at 21, Corn 
Exchange Buildings, Fennel Street, for the convenience of customers 
in Lancashire, Yorkshire, Nottinghamshire, Staffordshire, Oheshire, 
and Derbyshire. Mr. A. Ward, who has been long in the company's 
service, has been appointed manager. The Electrical Company bas 
at present on order machines aggregating nearly 2,000 H.P., and the 
monthly tale of their celebrated “ Luna” arc lamps, enclosed and 
open types, reaches nearly 400. 

Messrs. Handley & Shanks, of London, Dablin, &c., have opened a 
branch at 46 and 47, Corn Exchange Buildings, Fennel Street, Man- 
chester. Mr. O. E. Hunter will repressnt the firm there. 


New Distribution Board.—We illustrate below a new 
distribution board, which is tbe design of Mesers. A. E. Bennett and 


Oo., and is being made by Messrs, Burbey & Hutton. It is made up 
of separate porcelain slabs, one for each single pole, each slab being 
provided witb a bridge-piece on one side, so that the right-han 
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bridge of one makes the left-hand bridge of the next, and so on. 
Each slab has one screw in its centre, and with this and the bus bar 
it becomes as one piece. All the connections, with the exception of 
the main, are made on the front by hexsgonal nuts. The fuses are 
fixed by thumb screws direct on the same terminal, thus obtaining 
the best possible mechanical contact. It is claimed that a board of 
any number of ways can be made up at very short notice, and if 
one slab is broken it can be replaced at а very moderate cost. No 
fuse can splash its neighbour. The slabs are so designed that the 
manufacturer can make up a 5, 10, or 15-ampere way-board. The 
boards are fitted up in teak frames. 


New Works.—Large new works are approaching com- 
letion at Southfields, Wandaworth, S. W., for the Berrenburg Elec. 
c Lamp Syndicate, Limited. 


Notices re Liquidations, Dissolutions, &e.— Globe 
Electrical Advertising Company, meeting at 1, Bt. Peter's Church 
Walk, Nottingham, April 13th, to hear l'quidator's (Mr. T. C. Leman) 
report of windine up. 

Messrs. E. I. Everett and W. J. Cole (Everett & Co., engineers and 
electricians, 22, Oharterhouse Square, E.C.) have dissolved partner- 
ship. Mr. Everett will attend to debts, &c. 

Messrs. F. F. Bennett and W. H. Walley (Bennett & Walley, elec- 
trical engineers, Deansgate, Manchester) have dissolved partnership. 
Mr. Bennett will attend to debts. 

Messrs. W. H. Booth and J. G. Dunn (Dunn & Booth, engineers, 
52, Peartree Btreet, Goswell Road, London) have dissolved partner. 
ship from February 2nd. 

The first meeting of creditors ia arranged for March 91st, and the 
public examination for April 7th, at Leicester, in the failure of F. 
Marson (F. Marson & Oo., electricians and ironmongers, Leicester). 

Application is to be made for debtor'a discharge in the case of P. C. 
Pope, electrical engineer, Hapton, near Derby, at the Oourt House, 
Barnley, on May 20tb. 

Messrs. J. R. Oraig and F. J. Woodward (Woodward & Craig, elec- 
tric light and power engineers, 69, Waterloo S reet, Glasgow) have 
dissolved partnership. Mr. Oraig will attend to debts. 


Presentation.— Mr. Е. Н. Johneon (of Messrs. Donnison, 
Barber & Oo., Manchester), bas been presented with a handsomely 
illuminated testimonial by the executive of the Wigan Arta and 
Crafts Exhibition, for professional services rendered in connection 
with the electric light and power plant, during the run thereof." 


Receiving Orders.—4A receiving order was made on 
March 3rd, on the creditor's petition, in the case of Noah Mitchell, 
electrical belt maker, 194, Regent Street, London. 

A similar order was made, on debtor’s own petition, on March 6th, in 
the case of Frederick Marron (F. Marson & Oo.), electrician and iron- 
monger, Poplar Avenue, King Richard’s Road, Leicester. 


The Regenerative Boiler Furnace Company.— 
Apropos of the report of the Paris Smoke Oommission and their con- 
clusion that smoke prevention was costly, we have received a protest 
from the Regenerative Boiler Furnace Company,denying that smoke 
preventi-n is costly. From the pamphlet that is sent us by them we 
note that the furnace they employ is arranged to admit air, forced by 
a fan, in fine jeta by means of small pipes of highly refractory material 
into the centre of a volume of the hot furnace gases, with sufficient 
force to cause ad mixture and promote thorough combustion. The obj ot 
sought їз the use of as small an excess of airas possible. Air is 
introduced through a pipe laid along the ashpit, and communicating 
with an sir сх laid behind the bridge. From this box rise una 
series of narrow refractory chambers pierced laterally with holes for 
the outlet of the air. The fine j-ts of air are thus directed transversely 
into the streams cf passing gas and the device appears calculated to 
effect ita obj-ct. Figures are given from a report of Messrs. Baratall 
and Monkhouse, from which good results appear to bave been 
obtained from bituminous North country coal, both alone and mixed 
witb green oil, we suppose to give coherence of duet. It certainly 
appears good practice where dust coal can be employed, to give it the 
desirable coherence by means of a combustible rather than by heat 
absorbing water. The oil itself is a magnificent fuel. We should be 
glad to receive a copy of tbe reports named in the pamphlet. The 
principle and oon t ruet ion of the furnace are sound, and we should 
anticipate that it would secure smokelessness. 


Theatre Lighting.—Last week it was stated in this 
column that the Lyric Theatre was being fitted for electric lighting. 
Ав а matter of fact а complete plant was put in when the theatre 
was erected, and no work is now being carried out there. Our in- 
formation came from a seemingly erratic correspondent. 


The Ward Leonard Speeialities.— The Ward Leonard 
Electric Company, of Bronxville, New York, report a very strong and 
rapid increase in business since the beginning of the year. The com- 
pany's goods are used very largely abroad and many very handsome 
orders have been received by the company lately, a single order from 
a German manufacturer being for over 500 rheostats. The company 
state tbat they are selling large quantities of a very compact form cf rhec- 
stat for small ventilating fan motors, in which the wires are enamelled 
upon the surface of a small pottery tube. This makes a very simple, 
compact, and permanent form of resittance, and the cost is sur- 
prisirgly low. A motor-starting rheostat with autcmatic release, 
selling at 28. per H.P., seems amszingly cheap, yet tlie is the figure 
which has been reached in this line of business. The comp»ny report 
that they now carry А complete line of Carpenter enamel field rheo- 
stats from 2 ohms to 1,000 ohms, and all of commercial sizes. Also 
all sizes of motor-startere, both with automatic release and without 
this feature, in all tizes from ; to 50 H.P., and for 125, 250, and 
500-volt circuits; also all commercial sizes of theatre dimmers, 
ventilating fan controllers, and motor speed regulators. The com- 


pany state that pes f have over 1,100 rheostats in stock, enabling 
hem to fill any ordinary order the same day it is received. The 
company have recently introduced а new form of rheostat for instances 
where very high resistance is required. It is claimed that the cost 
of manufacture is a mere fraction of the cost of their former type for 
high resistances, which was already the cheapest on the market. The 
use of high resistances for the regulation of field currents of motors 
is rapidly on the increase, and the high cost of field rheostats for 
motors of 500 volts, or even 250 volts, bas been quite a drawback to 
such methods, but it is claimed by the Ward Leonard Company that 
with their new form a rheostat of many thousand ohms can b3 made 
at the same cost as one of the same watt capacity of lower ohms. 
ге sn rheostat is based upon а recent invention of Mr. Н. Ward 
sonard, 


Willing's Press Guide.—The issue of this hand 


at n. Guide" for the current ycar is now published (195, Stran 


ELEOTRIO LIGHTING NOTES. 


Aberdeen.—Mr. J. A. Bell recently reported аз to the 


progress made in the electric lighting department in the previous 


ear, and the need for additional plant to meet the increased demande 
y private consumers and the supply for the trams. The estimated 
cost of tbis plant he stated at £7,500. The Council has now autho- 
rised him to invite tenders for the additional plaut. 
In consequence of the extension of the electric lighting syatem, an 
cutdoor assistant to the electrical engineer is to be appointed. 


Arbroath.—The Board of Trade had resolved not to allow 
the clause in the provisional order giving the Corporation power to 
band over the electric lighting to a private company, to re in the 
order. One or two companies are stated to intend to make a fight for 
the retention of the clause, and the Corporation will join them. 


Bangor.—It is now stated that tbe signatories of the 
electric light bond have decided to withdraw the bond, by which 
they bad agreed to tee the town against any loss on account of 
the introduction of the electric lighting scheme. It is said that the 
promoters of the scheme intend to promote a company to supply the 
town with electricity. 


Barmouth.—The Council has received a communication 
from the Board of Trade touching the Oouncil’s objections to the pro- 
jected electric lighting scheme of Mr. David Davies. The Council 
will sit in committee to discuss its reply. 


Barnsley.—The Lighting Committee recommend that a 
clerk of the works be appointed for tbe electricity works at a salary, 
du'ing the construction of the works, of £150 per annum, and after 
their completion of £200 ver annum. 

The Chairman of the Parke and Lightiog Committee on 9th inst. 
laid the corner stone in oonrection with tbe electricity works. 


Birrow.—It has been resolved that the borough electrical 
engineer shall confer with Mr. Manville in regard to the extension cf 
the plant and buildings, in order to be ready for next winter's supply. 
Up to the present about 7,000 lamps have been applied for, and цв 
nearly represents the capacity of the plant. 


Batley.— On 9th inst. the Council appointed Messrs. 
Lacey, Olirehugh & Sillar, to advise them on a scheme of electric 
lighting and traction. 


Battersea —The Vestry last week considered a long 
report by the Lighting Committee dealing with a echeme for lighting 
the parish by electricity. It appeared from the report that Prof. 
Kennedy, the consulting engineer, and Mr. O. Stanley Peech, the 
architect, had attended ore the committee on several cocasions, 
and the committee now submitted the scheme as prepared by the 
consulting engineer. The scheme provides for the installing of plant 
capable of supplying 24,000 8-O.P. lamps, and 240 arc lamps, the 
method of supply to be the continuous current three-wire system, 
with 230-volt lamps. The cost is estimated at £102,000, being 
£42,000 for buildings, and £60,000 for plant, mains, and street lamps. 
After a short discussion the scheme was adopted, and the committee 
were authorised to carry it to a practical issue.. 


Belfast.—The engineer has been instructed to advertise 
for tenders for laying mains. The question cf electrically lighting 
several of the principal thoroughfares has been held over, pending & 
report from the engineer. The tender of Messrs. Babcock & Wilcox 
for water-tube boilers bas been accepted. 


Brighton.—The statement of accounts of the Corpora- 
tion electric lighting undertaking for the year ended December 31st, 
1898, has been completed. The income amounted to £42,194 11*., 
and the expenditure to £22,846 14s. 7d., surplus, £19,347 16s. 5d. 
From this balance £147 16з. bd. is deducted for bad debts, and 
£19,200 carried to net revenue account. Payment of ioterest on 
redeemable stock, loans, &c., absorbs £5,844 2s. 9d., and sinking fond, 
£6,553 16s. 8d., leaving a balance of £6,802 0з. 7d. The manager of the 
works (Mr. Wright) having reported that the storage batteries and 
meters are now of much less valuethan when purchased, the Ligh!ing 
Committee have allocated the balance as follows :—Relief of general 
district rate, £2,185; depreciation of batteries, £2000; depreciation 
of meters, £1,000; engineer's commission account, £1,496. The 
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above are round figures, the exact sum carried to engineer's commis- 
sion being £1,496 17s. 9d. The remaining £170 2s. 10d. is added to 
the reserve fund, which will then amount to £7,107 14s. 3d. The 
income from sale of electricity was made up as follows :—820,985 units 
at 7d., £28,945 7s. 11d. ; 1,277,811 units at 14d., £7,986 68. 3d. ; 56,475 at 
7d. (public lamps) £1,647 3s. 9d.; 493,430 at 14d. (public lamps) 
£3,683 185. 9d.— 436,662 16s. 8d. The difference b:tween this and 
£42,194 11s. was made up by £3,437 7s. 94. for attending to public 
lamps, £366 9s. 10d.; for installation works on public lamps, £947 
14s. 1d. ; for rental of meters, &c, &7С0 7a. 8d.; for work executed for 
customers; £58 17s. 4d. brought forward, and а few minor items. 
There are now 257 public arc Jamps and 941 public incandescent 
lam The quantity of electricity generated was 3,242,017 units, the 
totals sold 2,648,701 units, used on works, 158,193 units, not accounted 
for 435,118 units. Duiag last year the expenditure on capital 
account was £25,652 12s. 8d., bringing the total capital expenditure 
to £237,987 33. The amount authorised to be borrowed is £290,881, 
of which £67,725 19s. 10d. has not yet been taken ad vantage of. The 
Lighting Committee have resolved :—" That as from January Ist 
last the charge for elcctricity, after the first hour’s consumption, be 
reduced from 14d. to 1d. per unit.” 


Bristol.—The Elecirical Committee proposes to purchase 
a warehouse on the east side of the electricity works for the purpose 
of extensions, and £2,500 is to be borrowed in addition to the £25,000 
authorised last month. : 


Burton-on-Trent.—On 7th inst. an inquiry was held 
concerning the application of the Corporation to borrow £32,500 for 
purposes of sewsge disposal and electric light extensions. 


Campbeltown.—The electric light is about to be intro- 
duced in Machrihanish. Captain Macneal is laying down the 
necessary plant for an installation of the electric light at Losset Park, 
and also for tbe rewly completed hotel. Negotiations are being 
opened for an extension of the light to the villas at Pans. 


Cardiff.—On Monday the Council discussed the question 
of taking proceedings against Messrs. Ferranti to recover £2,112 for 
the non-fulfilment of a contract. The upshot was the decision to take 
counsel’s opinion as to the advisability of taking proceedings. 

The Finance Committee on 2nd inst. dealt with the financial esti- 
mates for the coming half-year. In consequence of the reduced 
charges for electric light there was a debit balance of £480, whereas 
a profit was expected. 


The Central Electric Supply Bill.— Last Friday the 
above Bill came before the Court of Referees at the House of 
Commons, the opposition of the Metropolitan Electric Supply Com- 
рапу and the Vestry of Paddington being objected to on the ground 
that they had no locus standi. The Court decided that the Metro- 
politan Electric Supply Company had only а Locus standi limited to 
Clauses 26 and 27, relating to mains and wires, the locus of the Pad- 
dington Vestry being entirely disallowed, 


Chatham.—Mr. Hewett has submitted plans to the Town 
Council for the lighting of the new Town Hall by electricity. The 
committee have recommended that the scheme be approved, and that 
tenders be invited for the wiring. 


Coventry.— Residents in the vicinity of the electric light 
station, off the Foleshill Road, have sent in a memorial wherein com- 
plaint was made of the annoyance caused to them by the noise from 
the inery. The Electric Light Committee is considering the 
matter. The Committee reports having come to the conclusion that 
under the system of charges for electric light adopted in 1895, the 
scale pressed unduly upon a certain class of consumers, and thereby 
restricted consumption. After inquiries, they had come to the con- 
clusion that the full price of 6d. per unit should be ed only on a 
consumption equivalent to one hour's use per day of two, and 
that all farther consumption should be charged at the rate of Sd. per 
unit. This course the Council has approved. 

The demand for electric light continues to increase. The state- 
ment for the quarter ended December 31st gives the amount of 
cunent supplied as 45,423 units, as compared with 34,895 units in 
the corresponding quarter of 1897. The rentals produced £1,042 
8s. 6d., as compared with £830 8s, 9d. There was an increase of 
25 consumers. 


Devonport.—The Electric Lighting Sub-Committee 
recommend the appointment of a residential engineer at a salary of 
£300 a year, and the retaining of Prof. Kennedy as consulting 


Douglas (I. O. I.).— The Sanitary Committee has been 
inquiring re sites for electricity works, and will report shortly. 


Dover,—The Council has given the Dover Electric Supply 
Company permission to extend their main in the pier district. 


Downham.—The District Council last week had before 
it a note of the fees of two firms of consulting electrical engineers for 
drawing up an electric lighting scheme, but after discussion it was 
decided not to either firm. Various speakers expressed 
opinions favourable to the continuance of the present oil system, 
others advocating the purchase of the gas works. 


Dublin.—Mesers. Handley & Shanks have secured the 
contract for an installation for the Richmond Lunatic Asylum. The 
costing £3,000) comprises the supply of two steam engines, 
dynamos, battery of accumulators, wiring, ёс. Mr. Walter Leake is 
consulting engineer. 


Edinburgh.—The Electric Lighting Committee recom- 
mends that the resident electrical engineer be allowed, as at present, 
во far as consistent with his regular duties, to perform work connected 
with the wiring of buildings for the Corporation, and charge the 
department therefor. 


Fareham.—Last week the Finance Committee reported 
that the expenditure on the electric light works for the six months 
ending 31at ult. was £1,885, being £566 towards repayment of loans, 
£1,125 for maintenance, and £200 for an alteration, for which the 
loan was not sanctioned by the Local Government Board. The 
receipts from private consumers of electric current amounted to 
£800. Adding theexpenditure and receipts in respect of electricity 
works, the total expenditure was £6,000 and the receipts £6,250. Mr. 
Sandy, chairman of the committee, pointed out that the Council had 
saved £200 in the last half-year, and they had received £75 additional 
for electricity. They estimated they had received £300 on the new 
assessments, and trusted that they would receive another £50 d 
the present half-year. They had reduced the cost of maintenance 
the electric works p ski through the new machinery, but the loans 
had gone up £240. They received £800 from private consumers, and, 
allowing £650 as the cost for public lighting, left a deficiency of a 
little over £400. | 


Glasgow.—The Corporation last Monday again considered 
the question of purchasing the undertaking of the Kelvinside Elec- 
tricity Company. The Council had offered to pay £30,000, but the 
company has asked £37,000, and tbe Electricity Committee has 
adviscd that this sum be agreed to conditionally. 


Gosport.—The District Council is to apply for a pro- 
visional order. A committee has considered the question of supply, 
together with a letter from the Electrical Power Distribation - 
pany, and while the chairman of that committee is not prepared to 
recommend the Council to take upon itself the responsibilities of 
electric lighting, he considers it advisable to apply for the pro- 
visional order. Does this indicate a transference arrangement with 
the company mentioned, or a proposed dog in the manger policy ? 


Greece.—La Société Electrique de la Mediterranée 
(Thomson & Houston) has secured a 60 years’ concession for the elec- 
tric lighting of the town of Krania, Cephalonia. 


Guild ford.— Amongst other improvements being carried 
out at “ The Angel” hotel, Guildford, is an electric light installation 
by Messrs. Bowden, Higlett & Co., of that town. This firm have 
recently completed the lighting of Holy Trinity Church, Guildford, 
with €8 16-O.P. frosted lamps. The supply in each case is derived 
from the supply company’s mains. 


Halifax.—The Board of Guardians has decided to have 
y electric lighting installation, at a cost of £1,000, for the work- 
Ou i. 


Harwich.— The Town Council has unanimously recoived 
to accept the offer of the English Industrials, Limited, of Man- 
chester, to purchase the powers under the 1892 Lighting Order. The 
company will pay the Corporation £300, and give ап undertaking to 
immediately (or within one year from the date of the contract) instal 
the electric light in Harwich and Dovercourt throughont the com- 
pulsory area of supply. 


 Hawick.—The Corporation have agreed conditionally not 
to oppose an application proposed to be made for a provisional order 
relating to Hawick by an electric lighting company. 


Hereford,—Plans and specifications have been completed 
for electricity works, and the Oouncil has authorised the Electric 
ene to advertise for an electrical engineer as clerk of 
wor 


Hornsey.— (Motto.—'* I want to know if we are going to 
sell our birthrigM."— Henry Burt.) This important suburb of London 
is in poesession of & provisional order under the provisions of which 
the District Council is under the obligation a£ the beginning of next 
year to “ lay down on requisition suitable and sufficient distributing 
mains for the purpose of general supply.” It is also under the obliga- 
tion whether requisitioned or not to be ina position to give a general 
supply of electrical energy in certain scheduled streets by the middle 
of next year. The order also contains the usual section empowering 
the Board of Trade “at any time after the commencement of the 
order to revoke the order if they have reason to believe that the 
Council have made default in executing works, &c.” The action of the 
Council with regard to the order is being anxiously watched by certain 
companies, more than one of which appears to be desirous of securing 
so profitable a district as Hornsey undoubtedly presents, including as 
it does the bulk of Highgate, Hornsey Lane, Orouch End, &с. 80 
far, the Council have played into the hands of the companies by not 
stirring one step in the direction of laying down works, and the hope 
of the companies is that the Council out of sheer ignorance of the 
present temper of the Board of Trade may go muddling on and find 
its powers revoked. That revocation is in the air, is made certain 
by the terms of the reply of the President of the Board of Trade to 
Mr. Thomas Bayley on Friday night in reference to the 30 
local authorities who had taken no steps to give effect to their orders 
within the time prescribed for the execution of compulsory works. 
Mr. Thomas Bayley, be it observed, was one of the promoters of the 
General Power Distributing Bill, and, smarting under the defeat of 
that measure, he is determined that local authorities shall no longer 
be permitted to play the Dog in the Manger” game in electric 
lighting matters. From our seat in the Gallery of the House of 
Commons on Friday we noticed that he was drawing Mr. Bromley 
Davenport's attention to a newspaper. We wonder whether it hap- 
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pened to be the North Middlesex Chronicle, in which Mr. O. F. Cory 
Wright, J.P., the chairman of the Hornsey District Council, proceeded 
as follows to destroy the cor fidence of the Board of Trade in the 
Council's bond fides in their application for Parliamentary powers :— 


The Chairman: When the question of the provisional order was first brought 
up it went to a special committee, and it was understood the Council was not 
pledged to go on. They had three years and could get the order renewed. 

Mr. Burt: Two. 

The Chairman: Three. He went on to say they could get it renewed, and it 
was got to keep other people out. They thought then it was better to do it 
themselves if at all. Since then all matters have gone to the Lighting Com- 
mittee. If they were dissatisfied it might be tiken out of the hands of the 
committee. 

Mr. Burt was not complaining of the committee, but of it being shelved. It 
ought not to be hung up for ever. 


Here we have a public statement frcm the chairman of an important 
District Council, possibly a mayor in embryo, to the effect :—1. That 
the application to the Board cf Trade was a bogus one, not pledging 
the Council to carry out tbe work." 2. That they could go on hood- 
winking the Board of Trade ad lib. 3 That the real object was “to 
keep other people out." 4. That though they had once “thought it 
was better to do it themselves if at all,” they were fulfilling their 
duty to the Board of Trade and to their constituents by shelving 
‘all matters connected therewith.” Now that the chairman has so 
declared himself, the enterprising tradesmen of Crouch End, who 
want to be put in the s&me position as their competitors in tbe neigh- 
bouring parish of Isli „will doubtless combine to relieve those 
пароша who uphold this reactionary policy of their seats on the 
nci 


Inverness.—Àt a meeting of the Inverness District 
Lunacy Board, held on the 3rd of this month, it was agreed to t 
the proposals of Dr. J. T. Bottomley, F.R.8., for the lighting of the 
asylum by electricity at a cost not to exceed £5,C00. Tenders for 
various items connected with the work were presented and discussed, 
and those for engines (Tangyes, Birmingbam), dynamos (Siemens), 
and switchboard (James White, Glasgow) were accepted. 


Karachi (India).—The managing committee of the 
municipality have resolved on giving Messrs. Macdonald & Co. an 
undertaking for two years not to entertain any other negotiations for 
municipal lighting in consideration of their bringing out an expert 
to report on the feasibility of intrcducing electric lighting in Karachi, 
and placing such report at the disposal of the municipality. 


Leatherhead.—The District Council, sitting in com- 
mittee, has, by the casting vote of the chairman, decided upon the 
adoption of the electric lighting scheme drawn up by Mesars. Hand- 
cock & Dykes. 


Leeds.—The City Couucil last week resolved to borrow 
£150,000 for electric lighting purposes Alderman Wigram raid that 
the completion of the present station had cost £33,500; the Com- 
mittee had spent £46,000 on increasing the mains and sub-stations 
for distribution; and £12,500 had been cet aside to provide capital 
e diture, making а total of £92,000. The increased output for 

expenditure was nearly double, or аз seven was to four. The 
Corporation owned the Britannia Mills, on the site of which it was 
proposed to extend the lighting station. For this purpose the Com- 
mittee wished to provide £25,000 for buildings and £33,000 for 
machinery and mains. 


Leicester.—The half-yearly report of the Electric Light- 
ing Committee shows tbat the profits on the electricity undertaking 
during the past three balf-years have risen from £449 and £551 to 
£644, and the net loss is now reduced to a nominal £679. The 
Council has paid £5,295 from the receipts to the sinking fund. 


Ley ton.—We understand that the following tenders were 
submitted to the Leyton School Board for the electric lighting of 
Kirkdale Road and Harrow Green Schools :— 


Kirkdale Road. Harrow Green. 


£ в. d. £ в. d. 
Allingham & Fennell . is ee 344 12 0 835 14 0 
H. D, Barlow & Co. ©з 1 zi 841 8 0 833 8 0 
Edmundson, Limited. s s% 414 8 0 345 0 0 
Moody Bros. 2 ack T s 412 5 8 859 17 0 
Spagnoletti & Crookes .. ах ES 449 15 0 418 0 0 
Btrode & Co. sa "m X" КФ 427 0 0 417 0 0 
Vaughan & Brown s vx и 827 0 0 800 0 0 
Vulcan Electrio .. АЕ $4 i 208 6 0 208 19 8 
Westminster Engineering Company.. 451 6 O0 430 2 0 
Woodward, W. R. RN s х 5 0 225 5 9 
Architect's estimate was Vs isi 385 0 0 860 0 0 


Lincoln.—Mr. Vesey Brown hus been authorised to invite 
tenders for (a) two dry back marine type boilers ; (b) two high speed 
engines coupled to continuous current dynamcs, motor, and centri- 
fugal pump, and sundry accessories in accordance with his recom- 
mendation. The tender of Messrs. Ruston, Proctor & Co. at £1,145 


for two dry back marine type boilers was accepted. On the question 


of working tramways by e city and the cost of working the same, 
the Committee had considered a report by Mr. Vesey Brown, the 
engineer. 

Lynn.—Prof. Robinson, in a recent report to the Elec- 
tric Lighting Committee explained the progress which is being made 
with the buildings and plant for the new electricity works. 


Malden.—The District Council of the Malden and 
Coombs have ascertained that the Board of Trade will not now grant 
electric lighting licenses. A committee is considering the matter. 


Manchester.—A return of reproductive undertakings of 
the Manchester Oorporation shows that the total capital on account 
of tramways is £199,611 and electric lighting £357,617. The amount 
paid off the tramways borrowing is £177,714 and cff electric lighting 
£24,305. The average incomes for the past five years were :—Tram- 
ways £21,973, and electric lighting £39,853; acd the working 
expenses :—Tramways £1,858, and electric lighting £18,521. The 
Manchester Tramways Company on Monday brought into use some 
new line (three-quarters of a mile) laid in the Moss Side district. 

At an adjourned meeting of the Manchester City Council on Wed- 
nesday, approval was given to an application to the Local Govern- 
ment Board for power to borrow £500,000 for the purposes of the 
electricity undertaking. Alderman Higginbottom, chairman of the 
Electricity Committee, stated it was impossible to вау how much more 
would be required in the future. The ba ачын: pm growing by 
leaps and bounds, was most profitable, and was m og a handsome 
return. At the sams meeting the salary of Mr. F. E. Hughes, secre- 
an to the committee, was increased from £250 to £300 per annum, 
and other recommendations granting advances of salary ranging from 
£17 10s. to £50 were passed en bloc. 


Newport (Mon.).—At the last meeting of the Electricity 
Committee the total number of lights connected and applied for was 
stated to be 26,587. The borough electrical engineer reported upon 
the condition of the plant, showing that at bighest load it was slightly 
overloaded. The Lighting and Traffic Committee having complained 
of incfficient public arc lighting. the borough electrical engineer has 
been instructed to give special attention to the matter. 


Morecambe.—On Monday it was resolved to open a sub- 
station at the West End, ia order to meet the growing requirements 
in that part of the town. The Council are reducing the prica for 
current for motive purposes from 4d. to 3d. per unit. It has been 
decided to adopt mechanical stokers for the present boilers, so as to 
minimise amc ke at the electricity works, and reduce the cost of fuel. 


Newcastle, — Тһе lamp inspector has reported to the Ойу 
Lightiog Committee showing the cost of lighting the Pair rues new 
tramway routes. To light them by gas and partly ectricity will 
cost a little over £3,000, while to light the whole distance (20 miles) 
electrically would cost £10,090 per annum. 


Portsmouth.—Mr. Price, the electrical engineer, has 
been granted leave of absence in order to act as consulting engineer. 


Radcliffe.—It has been resolved that a conference of 
representatives of the Radcliffe, Little Lever, Prestwich, and White- 
field District Councils be called with a view to considering the 
question of joint action for the provision of electricity for the light- 
ing of the district and the adoption of the Light Railways and 
Tramways Act in these districts. 


St, Aunes-on-the-Sea.— Mr. P. J. Ti'deman has now 
entered upon his duties here as electrical engineer, and is engaged 
devising а scheme for the electric lighting of the town. 


Sevenoaks.—A letter having been received from private 
parties who want to introduce electric lighting here, the District 
Council are favourable toward the project, and are interrogating them 
as to the further details. 


Warrington.—A deputation from the Council recently 
visited Llandudno and Chester, and reported upon the electric lighting 
plants there. ч 


Woking.—Mr. W. Н. Trentham's report to tbe Urban 
Council on the valuation, &c., of the undertaking of the Woking Elec- 
trio Light Company, is now under consideration. He estimates the 
principal assets as worth £11,785. The capital cutlay necessary to 
put the whole undertaking into good order, also providing for 
sufficient machinery to supply a maximum output, with proper 
reserve power of 175 kw., is estimated at £12,520, running over three 
years. The first year’s expenditure would be £5,216. It was stated bya 
speaker at last week’s Council meeting, that the undertaking might be 
purchased for about £14,500. 


Wolverhampton.—The Council has decided from April 
1st next to reduce the charges for supply of current for churches and 
chapels to 44d. per unit. For the consumption of 35,000 units and 
t pwards the charge will te 4d. 


Worcester.— When the electricity accounts came before 
the Oouncil last week, Mr. Parker (chairman of the Electricity Oom- 
mittee) ex pressed satisfaction that he was able to present such satis- 
factory accounts to the Council. The loss upon the year's working 
had been reduced to £400 from £1,400 in the previous year, and he 
thought they now fairly saw their way out of the wood. He referred 
to the decrease in the amount of power consumed at the waterworks, 
which was to be regretted, as the current was consumed in the day 
time when it could bs produced by water-power. Tnis was, perhaps, 
due to the fact that less water was now pumped owing to greater 
economy having been practised. The average cost of the current to 
the private consumers had been 44d. per unit. The value of the 
water-power bad increased in the past year, and when a eatisfactory 
settlement had been arrived at with reference to the Powick weir, 
which he hoped would be in a very short time, this would be still 
further increased. The new switchboard had now been got into 
operation, and with the new plant running, he believed there would 
be а considerab)e reduction in the coal bill. It was the intention of 
the Committee, so far as possible, to extend the mains to the suburbs 
of the city. There would be an increase of the capital account, bat 
this would be paid for by the increate in the number of customers. 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The County Council has resolved to grant 
permission to tho Great North of Scotland Railway Oompany to carry 
across the public road the electric tramway formed between Oruden 
Bay Station and the hotel. 


Bangor (Ce. Down).—The Urban Council bas unani- 
mously approved of the proposed electric tramway scheme (the 
Bangor and Donaghadee electric tramway) promoted by Messrs. Drake 
and Gorham. Terme for the supply of current for lighting purposes 
will bs arraoged shortly. The application of the promoters came 
before the Grand Jury last week. The scheme includes electric 
trolley lines to run through the townlands of Oorpo*ation, Ballyholme, 
Ballymacormick, Groomsport, Balloo Lower, Orlock, Portavoe, 
Ballywilliam, and townsparks of Donaghadee. 


Blackbura.—The Board of Trade notify that Major 
Oardew has reported approval of the new electric tramway system, 
and formal authority to commence running will b3 given at once. 


Bootle.—The Corporation has adopted the r. commenda- 
tions printed in our last issue. 


Coatbridge and Airdrie.— The S:anding Orders Com- 
mittee bas thrown out the British Electric Traction Company's 
scheme for promoting a tramway between Ooatbridge and Airdrie. 
The Corporation of the two barghs, who have supported this com- 
pany all along, are likely now to take the matter into their own hands 


and apply for a Bill themselves next year. 


Dublin.—The work in connection with the electrical 
equipment of the Tramway Company's system is now proceeding with 
considerable rapidity. All over thecity and suburbs bundreds of men 
are occupied in carrying out the work of conversion from horse to 
electric haulage. The construction of the underground conduits for 
the reception of the electric cables, which was begun last Spring, is 
now nearing completion. The overhead equipment work is going 
ahead. The erection of the poles, and stringing of the trolley wire 
are proceeding apace on the Rathmines to the sea,” Harold's Cross, 
and other lines. The erection of the great central power station on 
Ringsend Road is getting along satisfactorily. The whole of the 

framework has been completed, and is now being rapidly 
covered up by a wall 18 inches thick. The tedious operation of 
laying the engine beds, &c., is also nearly over, and the powerfal 
machinery destined to generate the current will soon be placed in 
position. Nearly all of it has arrived in Dublin, and already the 
erection of the elaborate steam piping has been commenced. The 
erection of the boilers and economisers has also The con- 
version of some of the horse cars to motors, and the building of new 
electric cars, is being pushed forward with energy at the company’s 
workshops in Inchicore. New cars are built. The Jrish Inde- 
pendent says that the central power station is expected to ba finished 
by June next; but it is too much to hope that the whole syatem will 
be electrically equipped by that time. Still, there is little doubt that 
by b: end of the year electric traction will be in operation on most 
of the lines. 


Dudley and Stourbridge.—The proposed electric tram 
system, and the branch line to connect ths present Dudley and 

olverhampton steam tramwaya with the Stourbridge line, were ex- 
plained to the Dadley Town Oouncil last week. Ropresentatives of 
the Council have interviewed the British Electric Traction Company 
regarding the company’s Bill to extend light railways in the district. 
O wing to the opposition of frontages, &c., the company had decided 
to abandon the proposed route along Priory Street and Stone Street, 
Dudley, and to make the new line along Stafford Street to & con- 
nection with the Stourbridge line near St. Thomas's Church. The 
Corporation would supply the electrical energy required on the line, 
and would have the option of purchase at the same period as for 
the remainder of the Wolverhampton line. 


of the committee of the Oouncil to decide whether the poles slong 


Q «een Oross should bs erected in the middle or at the sides of the 


Electric Railways in Germany,—An exchange gays 
that according to the United States Consul at Hanover, up to the end 
of the year 1891, the number of cities in the German Empire enjoy- 
ing the advantages of electric street railways, was 3; up to the end 
of 1892, 5; 1893, 11; 1894, 19; 1895, 32; 1896, 44; 1897, 61; and on 

mber 1st, 1898, no less than 68. In 35 other cities or districts, 
railways are in course of construction, or finally determined upon. 
The entire length of electric lines in operation in Germany on Bep- 
tember 1st, 1898, was 885 miles, the number of motor cars was 3,190. 
The length of the new lines in courss of construction, or about to be 
begun, at that date was 677 miles. Most of the large industrial 
cities in Westpbalia and the Rhine Province are connected by a 
network of electric roads, which serve not only for passengers but for 
goods traffic. 


. Glasgow.—Lst week we printed the recommendations of 
the Tramways Bub-committee respectiog Mr. Parshall's report re 
electric traction. The Electricity Committee on 10th inst. held a 
special meeting to consider the report by the sub-committee аз to the 
conferences they had had with the Tramways Sub-committee as to the 
generation and distribution of current for the tramways. The Electricity 
Oommittee approved of the report, which reads as follows:—At the 
first conference which took place between the sub-committees of the 


' routes of its own mains under all circumstances to the 


It was left in the hands 


ry 


Tramways and Electricity Committees on 15th ult., it was admitted 
that the Electricity Dapartment could satisfactorily and economically 
generate electric current for the Tramways Department. It was con- 
tended T the sub-committee of the Tramways Committee, on the 
advice of the expe:t employed by the Tramways Department, that 
what is commonly described as high speed plant is not suitable for 
the driving of electric tramways, and that continuous carrent plant, 
worked ata pressure of 500 volts, whether of the high or low speed 
type, is unsuitable for the special conditions whicb require to be met 
in the Glasgow tramways scheme. The expert of the Tramways 
Department recommended. the adoption of low speed plant, gene- 
ratiog Ligh tension alternating current, on the multiphase system, 
and as this type of plant will not be most economical for the use of 
the Electricity Department for the ordinary supply of electricity for 
lighting and generating purposes, exc»pt, perhaps, to some extent for 

ecial purposes, in order to allow of reachicg tod Barger gen it is 

ear tbat if the Tramways Department adopt this kind of plant, it 
could not, even if placed in the same station, be interchangeable to 
any appreciable extent with the ordinary continuous current plant 
used by the Electricity Dapartment. It was not, however, admitted 
by the sub-committee cf the Electricity Committee that, as а 
general principle, high speed plant is not suitable for supplying 
current for tramways purposes, this being a purely engineering ques- 
tion, about which there is a difference of opinion among engineers. 
The Sub-Committee of the Tramways Committee were strongly of 
opinion that it was desirable for the whole of the generating plant 
required for tramways purposes to be entirely in the hands of the 
Tramways Department, and under the management and sole control 
of their general mansger. Bearing in mind the gigantic proportions 
of the scheme of the Tramways Department, and the large amount of 
generating plant which they consider they will require, it is evident 
that no greater economy in the works cost of production is to be 
hoped for by combining the generating plants of the Electricity and 
Tramways Departments, although there might be some saving in the 
cost of distribution; and the Sub-Committee of the Electricity Com- 
mittee are of opinion that, in view of the whole circumstances of the 
case, it is desirable, as a matter of expediency, that the Tramways 
E should be entirely responsible for the whole tramways 
undertaking, including the electric generating and distributing plant 
and mains, if а system such as that recommended by their expert is 
to be carried out. The Sub-Committee of the Electricity Committee 
are of opinion, and have to recommend, that if the Tramways 
Department ie entrusted with the supply and distribution of elec- 
tricity for their own purposes only, they should be required to run all 
the mains, feeders, returns, and conductors, or leads of any and every 
kind, which may require to be laid underground in the space between 
and under the tramway raile. The Electricity Committee have care- 
fally avoided running any of their mains or conductors of any kind 
along the space beneath the tramway rails as far as possible, recog- 
nising it as a space particularly set aside for the purpose of all 
tramway electiic mains and other conductors, по matter what depart- 
ment may lay and maintain them. It is, of course, impossible for the 
Electricity Department to avoid passing beneath the tram way rails in 
some cases—as, for instance, at street crossings—and it may prove to be 
equally impossible for the Tramways Department to confine с 
the rails; but there is no reason why the recommendation made in 
this report in regard to this matter should not be observed as а general 


regulation. | 

А special meeting of the Corporation was called for yesterday to 
consider Mr. Parshall's report. Mr. Parshall estimates that the cost 
of constructing a three-phase genera station containing four 
2,500-kw. units, including buildings and plant; together with plant 
for sub. stations located in the existing car barns and stables, and in- 
cluding high tension cables, will be £316,000, while he estimates the 
cost of construction for flve gererating stations of approximately 
2,000 kw. capacity at £390,000. ЕС 


Greenock.—The Police Board bas resolved to oppose the 
proposals of the Greenock and Port Glasgow Tramways Company 


relative to the working of the tramways by electricity. 


L. C. C. and Electric Traction. — Last Tuesday's 
London Gazette contains notice of the L.0.0.’s intention to apply for 
leave to introduce a Bill in the present session of Parliament for 
various powers regarding its tramways, including the construction 
and alteration of various lines to adapt them for electric traction, 
the purchase of land for generating stations at Streatham Hill, 
Camberwell, and Greenwich, and power to use the conduit, trolley, or 
surface contact system. 


Leeds.— In July electric cars will probably be running on 
the Ohapeltown and Headingley routes. The Leeds Mercury says 
that rapid progress is being made with the extensions to the electric 
generating station at Crown Point The existing plant consists of 
two boilers, two 400-H.P. engines, and a couple of dynamos. The 
additional plant will include four new boilers (two of which are 
already in position), two 1,200-H.P. engines, and further dynamos. 
When all is finished the station will be able to supply power sufficient 
to ran something like 100 electric cars. Messrs. Fowler have 
the contract for the engines, Messrs. Greenwood & Batley that for 
е i am and Messrs. Clayton, Son & Oo. are supplying the 

ilers. 

The Highways Committee is commencing the work of re-laying 
the tramway lines in Tong Road. The present single track will be 
removed, and doable lines will b» laid down on concrete. The rails 
will be bonded, and everything will be done to facilitate the adoption 
of electric traction when the Corporation resolve to extend that 
system tothe districts of Armley and Wortley. 
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Light Railways.—The Board of Trade has, after modi- 
fication, confirmed the following light railway orders :—North Stields, 
Tynemouth and district, and Stourbridge to Kinver. 


Newcastle.—A special meeting of the City Council on 
8th inst. resolved that the working of the trams should be retained 
in the hands cf the Corporation. 


Portsmouth.—The Tramways Committee has, in con- 
nection with the acquisition, decided to engage an expert for the 
valuation, under the Land Clauses Act, of the lines between 
Greetham Street and Clarence Pier. 


Rhyl and Prestatyn.—On 8th inst. the Light Railway 
Commissioners held an inquiry at Rhyl respecting an application 
made by the Rhyl and Prestatyn Light Rsilway Company, Limited, 
to lay a light electric railway between these seaside resorte. The 
length of the line would be 3 miles 5 furlongs, of which 2 miles 
7 furlongs would be a single line, the remainder being double track. 
The line will be worked on the overhead trolley system, and the gauge 
would be 8 feet 3 inches, and the estimated cost is £26,000. Lord 
ener 9 that the Commissioners would recommend the issuing 
of the order. 


Roker to Houghton-le-Spring.—It is stated that the 
United Service Tramways Company have been prospecting in the 
Sunderland district, with a view to erecting a light electric railway. 
They have decided, it is said, to make application for permission to 
lay down a Jine from Roker to Houghton-le-Spring, tapping places 
like Fence Houses, Penshaw and Newbottle. 


Teignmouth.—A proposal is on foot for a light electric 
railway between Teignmouth and Torquay. 


Walsall.— Messrs. Dickinson & Co., Birmingham, having 
requested the Town Council to favourably consider the proposal to 
construct a light railway from Perry Barr to Walsall, the town clerk 
bas been instructed to reply that the Council will support the prc- 
posal conditionally. 


Wrexham.—The Town Council will only consent to the 
order of tte Wrexham District Tramways Oompany on the under- 
standing that the tramway was to bo worked by electric power. 


TELEGRAPH AND TELEPHONE NOTES. 


Automatic Telephones.—It is stated that the Post 
Office authorities at Berlin have decided to experiment with penny- 
in-the-slot telephones. A few instruments have been already fitted 
up in post offices. 


Dover Telephones.—The Council is inviting other 
boroughs to co-operate in securing a reduction of the limit of towns 
to which telephons licenses may ba granted, to below 50,000 
populatioa. 


Germano-Roumanian Telegraphs.—Among the more 
important provisions of a new treaty between Germany and Roumanis, 
says the Times, are those relating to the railway and telegraphic 
commonications between the two countries. The treaty provides for 
the oonstiu stion of a new telegraph wire between Bucharest and Berlin 
by way of Galicia. The wire will cross the German frontier at 
Myslowitz and the Roumanian frontier at Burdusheni. It will be 
worked directly between the two capitals һу means of the Hughes 
apparatus. The wire will be continued from Bucharest to Kustendji, 
and thence by a submarine cable to Constantinople. The construc- 
tion cf the cable will be entrusted to a private company, the statutes 
of which shall be approved by the German and Roumanian Govern- 
ments. The Roumanian Government will grant the company the 
usufruct of land in Kustendji. The working of the cable wires on 
Roumanian territory is to be in the hands of the Roumanian Postal 
Administration in Bucharest, but the supervision of the administra- 
tion of the company rests with the German Imperial Post Office. The 
concession to the company is for a period of 30 years, with prior 
rights of renewal, during which 30 years the Roumanian Government 
will not make any other concession for a cable between Roumania 
and Turkey. That Government further undertakes to pay the com- 
pany a yearly subvention of 50,000 fraucs, which may be reduced by 
5,000 francs for each 10,000 francs by which the gross receipts of 
the company in any. year exceed 50,000 francs, The German mono- 
poly in the cable is welcomed as being “of great importance for the 
commercial interests of Germany in Asia Minor." е construction 
of the cable will assuredly give employment to German industry, and 
there is а certain prospect that the German control of the wire will 
be permanent. 


Klondyke Telegraphs.—It is stated that the Dominion 
Government has decided to construct immediately ‘a telegraph line 
from Lake Bennett to Dawson City. Lake Bennett is already con- 
nected by telegraph with Skagway. 


Swansea Telephones.—The Corporation has this week 
decided to advertise for tenders for the contract and maintenance of 
the Corporation telephones. 


The Telegraph Wire Export Trade.—The aotivity 
which prevailed in the export trade of this country in telegraph wire 
end apparatus connected therewith during the first month of the 
year has not continued during February, the returns just issued 


showing а total value of the shipments during the month of only 
£59,424, a8 com with £311,466 in January last, and £75,276 in 
February, 1898. For the first two months of 1899 the aggregate 
shows a large increase, a total of £370 890 being recorded as compared 
with only £113,205 in the first two months of 1893. 


Telegraphic Interruptions and Repairs:— 


Amason Company's cable— | 
Cable beyond Gurapa... June 11th, 1898 ... = 
French Company's cables— 
New York-Hayti .. Feb. 10th, 1893 
Paramaribo-Cayenne ... Feb. 10tb, 1899 .. 
Cayenne-Pinheiro . March 10th, 1899 ... 
Dakar-Bathurst [Ij] eee Feb. 9Љ, 1899 
LANDLINES. 
‚ Communication with Interior 
of Nicaragua, except Rivas Feb. 24th, 1899  ... March 13th, 1899. 
Indo-European lines (be- 
tween Odessa and 
Kertsch 25s . . March 6:b, 1899 ... March 9th, 1899. 
Baigon-Bangkok xs .. March 7th, 1899  ... 798 
Majunga-Tananarive .. March 14th, 1899 ... 
Moulmein-Bangkck ... . . March 15th, 1899 ... 


The Telephone Service.—It was stated some weeks ago 
that the Council of the Institution of Electrical Engineers had 
appoiated a committee of members of the institution to consider and 
report on the future of electrical engineering in these kingdoms in 
the branch of telephony. At the ordinary meeting of the institution 
on the 9th inst. it was announced that the council had adopted the 
following report and rider thereto, submitted by the committee :— 
„That in the opinion of this committee it is undesirable, from the 

int of view of the progress of electrical engineering, for the parely 
ocal telephone industry throughout to be held as a monopoly; or 
that legislation on the fature of telephony in these kingdoms should 
discourage the undertaking of e systems within telephone 
areas by independent enterprise. The committee is therefore of 
opinion that the council should strongly urge on the Government that 
such legislation may have the further effect of removing existing dis- 
abilities to the carrying out of the recommendation. It was aleo 
announced that a оору of this report had been forwarded to the 
Government. 


The Telephones Bill.—The Standard believes that it is 
po that the provision 1а the Telephones Bill which only allows 

roughs of 50,000 and upwards to set up their own telephone 
systems will be dropped. The general feeling is that any borough 
which is able to fulfil the necessary conditicns should be allowcd to 
establish a telephone exchange within its own boundaries. 


The Telephone Question.—At the Court of Common 
Council last week, when the Guildhall resolutions were brought 
forward, it was stated that the decision of the Government as 
announced by Mr. Hanbury would largely affect these resolutions. 
Mr. Morton said that the thanks of the people of London, indeed, of 
the United Kingdom, were due to the Government for the steps they 
were to take. 

The Bristol Stock Exchange is protesting against the Government 
telephone measure as explained by Mr. Hanbury last week. 16 
P re proposals as an unwarranted attack upon th; interests 
of capita 


Tunbridge Wells Telephones.— With reference to Mr. 
Hanbury's suggestion that only towns with at least 80,000 inhabi- 
tants would be able to start municipal systems, the Corporation 
Telephone Committee considers that this, if adopted, will work 
against a proper development of the telephone system throughont 
the country, and it would be best that any Town Oouncil, even if 
representing lese than 50,000 residents, should have the same local 

phone chances as the larger urban areas. Therefore the оош. 
mittee advises the Council to apply forthwith for a license.to work a 


-municipal system of telephone; within the area now served by the 


National Telephone Company, including Tunbridge Wells, Tonbridge, 
and Southborough. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—The Corporation wants tenders for two 
Babcock boilers, one 180-kw. «toam dynamo, and «ns 75-kw. balancing 
set. See our "Official Notices” this week. 


Aberdeen.—March 29th. The Corporation wants tenders 
for permanent way, overhead line work, feeder and test cables, cars, 
F &c., for electric tramways. See our Official Notices ” 


Ambleside.—Tenders are, according to an exchange, 
about to ba invited for gas engines, generators, boosters, switchboard 
and battery, and mains for electric lighting at Ambleside. Intendiog 
tenderers should send their names to the engineers, Mesers. Hopkin- 
sons & Talbot, 26, Victoria Street, S.W. 


(Continued on page 49b) 
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THE CITY OF LONDON ELECTRIC 
LIGHTING COMPANY'S WORKS. 


(Concluded from page 383.) 
THE most recent additions to the alternating current plant are 
two Ferranti fly-wheel alternatore, one of which is shown in the 
illustrations given last week. The engines are capable of de- 
veloping 2,500 H.P., and the cylinders are H.P. 38-inch L.P. 
68-inch by 30-inch stroke, the steam pressure being 150 lbs. 
They run at 150 revolutions. Overhung cranks are employed 
in these engines, the discs being shrunk on to the shaft. The 
shaft runs in two main bearings of spherical white metalled 
type one carried on Н.Р. and one on L.P. bed-plates. The 
weight of the wheel is taken on roller bearings hung on 
eprings resting on brackets carried on the bed-plates. The 
weight of the wheel complete with shafts, discs, bobbing, and 


leas oscillating oil pumps) through gearing which reduces 
speed of vertical shaft to half that of engine. There are 
two steam and two exhaust grid valves to each engine, 
Н.Р. and L.P. Тһе НР. steam valves are driven by 
Ferranti patent trip gear, consisting of eccentrics on vertical 
shafts working a rocker arm; this moves a gun-metal cross- 
head carrying engaging teeth, which strike in to catch blocks 
on valve spindle. When the rocker is in its two extreme 
positions and moving the valve from its central position, it 
admits steam until the engaging teeth are thrown out of gear 
by a tripping piece working over a graduated wedge. The 
position of this wedge is controlled by a dead-weight 
governor driven through gearing from the second motionshalt, 
and thus the point of cut-off is regulated. The valve, when 
moved from central position, compresses two springs on the 
further end of the cylinder, which, when the releasing takes 


BENETFINK SURB-STATION.—TRANSFORMER AND DIATRIBUTING SWITCHES SHOWN AT EACH SIDE; 
Main HIGH TENSION BOARD AT THE END. 


bolts, &c., is 50 tons, and is 16 feet in diameter. The overall 
periphery of the armatnre is 20 feet. In constructing the 
fly-wheel, it was first of all cast in two halves with 8 cast arms, 
the boss of casting being split between each. A steel boss 
is shrunk on to the shaft and is enclosed in cast-iron boss 
of wheel, into which are screwed ard shrunk 8 steel tie 
bolts which are bedded into recesses in the rim of the wheel. 
The two halves are held together by steel links shrunk on 
to bosses cast on inside the rim. The whole wheel is held 
to the shaft by two steel rings shrank on to turned registers 
on cast boss of wheel, no keys whatever being used. Forced 
lubrication is employed throughout, and is distributed from 
a tank at a pressure of 50 ]b:. The oil leaking out falls into 
` the centre of the bed-plate, where it is strained before passing 
into oil tanks under bed-plates. 

The valve gear is driven from vertical shaft by a second 
motion shaft driven from orank pin (which also drives valve- 


place, returns the valve to а central position, the blow being 
fended by & piston on the valve spindle working in an oil 
dashpot. The L.P. steam valves, and both Н.Р. and L.P. 
exhaust valves, are actuated by cams on vertical shaft, which 
also produce similar motion. The lubrication to valve gear 
is by drip feed boxes filled from main oil supply, the valve 
gear boxes draining into the engine colamn. 

The clearance spaces for steam are limited to the actual 
piston clearance, the valves admitting and exhausting direct 
on to top or bottom of piston. The pipes connecting the 
Н.Р. and the L.P. cylinders form a L.P. receiver. 
The engine by the limited number of its bearings and 
efficient labrication is claimed to be frictionless, 
thus giving a low consumption per I.H.P. The alter- 
nator is of the usual Ferranti non-inductive armature 
type. The armature consists of 80 petent Ferranti coils 
made up in pairs and carried оп ebonited bolts sulphured 

F 
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into pockets cast into rim of wheel, thus giving а very high 
insulation resistance. The two halves of the armature arein 
parallel. "The inner leads through insulated connections 
. eulphured into boss of wheel to collector gear on low pressure 
side. The outer is earthed on to the rim of the wheel, brushes 
bearing on shaft on H.P. side and earthed again on to H.P. 
bed-plate. From collector gear two concentric cables are lead 
‘away to switchboards, the outer of the concentric main 


BRUSH ALTERNATOR AND ENGINE. 


baing connected to low pressure bed-plate, thus giving a 
complete earthing of all parts of the plant. 

The field coils are of bare copper, wound on edge on each 
pole, 80 each side, The pole pieces are capped with micanite 
caps moulded on. The coils are magnetised from a separate 
exciter of 30 kilowatts 800 am x 100 volta driven off a 
rope pulley mounted on boss of wheel from Н.Р, side. 

o the southern section of the works 

are the series of Brush alternators direct 
driven by the original type of Brush 
engine, Some of these machines have 
been remodelled, the armatures now con- 
sisting of 78 patent Ferranti coils in series 
made up in paire, the inner and outer 
being se by a dummy pair of coils, 
The coils are supported by bobbin carriers 
sulphured into a gun-metal frame bolted 
on to the original cast-iron armature 
frame, 

A special method of ventilating these 
machines has bn introduced, which 
takes the form of gun-metal cowls placed 
on the exterior of the field magnets cast- 
ing. Asthe magnet revolves air is drawn 
through the cowls and passes to the in- 
terior of the field. he field winding 
has been to some extent re-arranged. 

The northern section of the work; is 
entirely occupied by Thomson-Houston 
machines, of which type there are 10 
units, eight of which each have a capacity 
of 400 kw., and two of 350 kw. each. 

The former sets have each 40 poles, and 
un at а speed of 300 r.p.m. 

This machine has fixed field coils and a 
rotating armature of the ironclad type, the 
coils being wound in slots cut in the 
core, and held in position by wooden wedges; the whole 
of the winding is below the surface of the core, the idea 
being that this arrangement makes it difficult for the coils to 
sustain mechanical injury from vibration. The ends of the 
armature winding are led out to the collector rings, which 
are mounted on solid ebonite bushes, one being placed at 
each end of the shaft. The bearings are of the self-oiling 


spherical type. The field magnets consist of spools wound 
on formera, which are slipped over the pole pieces and easily 
secured in position. The field casting is divided on the 
horizontal centre, and in some of the later machines the field 
castinga are laminated tbroughont. 

These alternatora are connected direct by means of a solid 
coupling to the crankshaft of a Willans engine of the SSS 
type having the following leading particulars : — 


Number of cranks e 8 
Diameter of low pressure 

cylinders (3)  ... ... 903 inches. 
Diameter of interme- 

diate cylinders (3) ... 197 „ 
Diameter of high pressure 

cylinders (3) ке B 
Length of stroke... S. 114 „ 
Spead ds hi ... 90D r.p.m. 
Maximum I. H. P. ... 700 
Steam pressure ... 150 lbs. per sq. in. 


It will ba seen from our previous illus- 
trations that separate condensers and 
pumping engines are connected to some 
of the engines, though the whole station 
is now ran condensing. 

The engine and alternator are mounted 
upon а massive combination cast-iron bed- 
plate of box pattern, p'aced upon a solid 
concrete foundation. 

The two smaller units of 850 kw. 
are somewhat different in design, as each 
machine is driven by two Willans engines 
of 8 I type, connected one at each end of 
the armature shaft. The general design 
of the alternators is similar to that of the 
400-kilowatt machine. 

The idea in having two engines to each alt rnator was to 
secure a higher efficiency at light loade—one engine only 
being used when the alternator half load or less. 

The above engines, with their alternator, are mounted upon 
a solid brick foundation, but have no connection between the 
bedplates other than that through the shaft. | 

ith the exception of the Ferranti plant, the exciters are 


n 
enen IMS "RE 


PuvMPiNG STATION. 


run entirely separate from the alternators, some being driven 
by Browett-Lindley engines. The exciting current from 
these machines is taken to a special switchboard, the alter- 


. nators being then excited from the omnibus bars of the 


exciting board. 
There are two main switchboards, each one practically 
consisting of two boards placed back to back. The switching 
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gear on the side facing the engine room controls the alter- 
nators and their exciting circuits, and the switching gear on 
the opposite side controls the high tension feeders going out 
from the station to the transformer sub-stations. 

The switch gear 
is of the Ferranti 
single-pole type. 
The original switch 

was designed 
with 64 panele, 82 
being included in 
the north, and 32 in 


with the machines, - Y 
14 at the back of Pe 
each board with Ње Ё 
circuits, and the 
remaining eight 
panels were to be 
nsed as inter-con- 
nectors between the 
two „а of 5 
panels, or to split 
up these boards in 
their turn to four 
systems of 16 panels, 
with synchronising 
arrangements to 
enable the same to 
be joined in parallel 

i The syn- 
| nisers are of the usual patent Ferranti type, and 
are magnetised on one side from a bus bar, and the 
other from а synchronising bar (connected through а 
fuse to а Н.Т. voltmeter), on to which any incoming 


— рог 
T 


ДЕ. ЫШ 


WATLINGSTREET SuB-STATION.—HIGH TENSION END. 


type; lamps beiug also provided. The main ammeters 
are of the patent Ferranti type with vertical scales highly 
insulated and are always connected to the inner bus bar. Any 
portion of the outer or inner bus bar can be separated so as 
to isolate any panel. 
These b 
been extended by 
the addition of 16 
panels to the cir- 
cuit side of the 
boards, making in 
all 80 panels, 

The fuses which 
protect the alterna- 
tor and feeder cir- 
cuits are of the usual 
Ferranti 5 
type consisting o 
орт filled with 
oil having & bridge 
piece in the centre 
over which the fuse 
wire is stretched 
and connected 
through springs to 
the contacts at the 
bottom of the 
trough ; themoment 
the fuse wire melts 
the end: are drawn 
dowa by means of 
tbese springs into 
the oil a the arc 
is immediately ex- 
п: The outer connections on the fuse trough consist 
of knife contacta which are pushed into laminated springs 
mounted on the back of the panel to which the dynamo ter- 
minals are connected. The main switch consists of a double 


END ELEVATION oF BankSIDE WORKS. 


machine may be connected through an oil break 
fuse quickly and accurately. Two sets of synchronising gear 
are provided for each board, irrespective of synchronisers 
for inter-connectors. The high tension voltmeters are 
White's multi-cellalar type, with large dials, the syn- 
chronising voltmeters by Hartmann & Braun hot-wire 


blade making contact with laminated metal blocks; it also has 


a second pair of contacts inside a small cylinder containing oil. 
The main contacts are first broken by means of a long handle 
attached to the lever of the switch, which, when it reaches a 
certain point, disengages a powerfal spring placed inside the 
above cylinder, thus releasing the second contacts, which 
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break circuit very rapidly through oil, thus extinguishing the 
spark instantaneously. As we have already said, the switch 
is arranged во that in its mid position between off and on it 
makes contact with a small terminal connected to the 
synchronising bus bar, thus enabling the machine to b3 put 
in synchronism 
through the trans- 
former with the 
other machines con- 
nected to the bus 
bars. As soon as 
synchronism is ob- 
tained the switch 
is closed and the 
machine thrown 
directly on to the 
bus bars. 

The regulation of 
the machines is 
effected by varying 
the resistance in 
the exciter field cir- 
сайа, 

It should be 
pointed out that 
there is no difti- 
culty in running 
any machine in 

lel with а 
machine of another 
section as is fre- 
quently done. 
The high ten- 
sion current from 
the central station | 
is carried to the transformer sub-stations by lead sheathed 
` concentric paper insulated cables drawn into wrought- 
iron pipes, troughe, and conduits, and are carried across 
the river by two routes, some going over Southwark 


WATLING STREET SUR-STATION.—Low Tension Exp 


‘can be connected up together on the primary side if desired, 


and each can assist the other when required. These, as 
interconnectiog cables, are of the same type as the H.T. 
feeders and: are laid in iron pipes. | 
The low tension mains are on the three-wire syatem, 
each transformer 
station supplying 
current through 
secondary feeders to 
a small network of 
distributing mains. 
The feeders ‘and 
distributing mains 
consist of triple 
concentric lead 
sheathed cables in- 
sulated with paper, 
some of these cables 
are drawn into iron 
ipes and others 
aid in Callender’s 
bitumen casing. 
Jointa for house 
services and feeder 
connections are 
made ia cast-iron 
boxes fitted with 
metal conhections 
and filled with resin 
oil and bitumen, 
these boxes ате 
placed in brick 
chambers, fitted 
"with iron covers 
| | | faced with cement, 
laid flush with the surface of the pavement. | 
The arc light mains consist of paper cables which afe 
drawn into wrought-iron pipes, the circuits are arranged во 
that the lamps are connected alternately to separate circuits, 


* 


GENERAL PLAN or BANK SIDE WORKS. 


Bridge and others over London Bridge and thence by 
various routes to the sub-stations where they terminate 
in the Н.Т. feeder boards. High tension intercon- 
necting cables are also carried from each sub-station to 
four neighbouring stations, so that the whole of the stations 


go a8 to prevent any street being left in darkness should 
a circuit break down. | 
As we have pointed out, there are 23 sub-stations, whioh 
are in most cases special brick chambers, built below the 
surface of the road, and having manhole doors which are 


Vol. 44. No. 1,119. Maron 17, 1899.] 


THE ELECTRICAL REVIEW. 


42b 


brought up flush with the pavement on the footway. The 
transformers are placed at the bottom of the chamber, and 
stand on the floor beneath an artificial floor consisting of 
steel girders covered with oak boards laid out in squares of 
such a size that each square completely covers one trans- 
former—thus giving easy access to the transformers—which 
can be raised to the floor level by means of a small chain 
block which is hooked into the eye bolt in the roof girder 
immediately over the transformer. 

The main switchboard controlling the transformers con- 
siste of solid oak battens fixed to the wall by Lewis bolts. 
Iron bars are screwed to these timbers, thus forming 8 skeleton 
framework to which the marble slabs carrying the switches 
and fuses are bolted. 

The primary switching gear is placed at the top of the 
board, the secondary switching gear coming immediately 
below it. The primary cables are insulated with valcanised 
rubber, the joints and main conductor being covered in one 
5 The bus bars themselves are supported by ebonite 


ts. 

The secondary bus bars are of bare copper strip laminated, 
and in later cases with an air space between, and are held 
in massive solid ebonite cleats bolted to the oak framework. 

The primary feeders from the central station are led into 
the H. T. feeder board placed at one end of the sub-station. 
and are connected through double-pole. Н.Т. switches and 
fuses to the main bus bars which are connected to the H.T. 
transformer bus barg above described, and are alto connected 
through plug fuses to the inter-connecting mains which are 
carried to four neighbouring sub-stations, so that in the 
event of one or more of the main feeders breaking down, 
current may be obtained from these sub-stations. 

The secondary bus bars are in some cases carried to the 
ammeter board at the other end of the chamber and are there 
connected through the ammeters to the low tension three- 
wire feeders. 

The whole of the switching gear is worked by hand, one 
attendant having charge of three or four stations which he 
visits in turn at frequent intervals. 

We are given to understand that mains are laid through- 
ont almost every street, court, and alley within the City 
boundary in spite of the almost insuperable difficulties of 
finding space for the necessary pipes and conduits to contain 
the service wires. x 

The company has recently arranged a scheme of free 
wiring on the basis of a moderate rental on the actual cost 
of the wires and fittings, and have so far met with very 
gratifying encouragement. A number of premises are now 
wired upon this method which would otherwise have had to 
remain withont it, as owing to short leases held by present 
tenants, and the apathy or indifference of the landlords to 
spend the necessary money, it was not possible for а supply 
to be arranged, and though the company takes some risk in 
finding the necessary capital, the enterprise shows every 
desire on the part of the company to do all they can, not 
only to encourage the use of electric light, but also to bring 
it within the reach of all. 

In the old pioneer station of the company, the position of 
which is shown on the plan of the works, the whole of the 
arc lighting plant is fixed; these So og 'Thomson- Houston 
and Brush aro lighters driven by Robey and other engines. 
There is also a direct current machina driven by a Willans 
engine, while other direct current machines are being erected, 
two of which will be driven by Robey engines which for- 
merly did duty at the Woolquay works. 


The Victoria Accumulator.—In regard to last week's 
article on the “ Victoria Accumulator,” a correspondent writes 
with reference to the diagram :—“ The time (hours) indicated 


on the base line does not agree with the values of — 


indicated by the curves. There must be a mistake some- 

where. ‘Normal rate of discharge per square inch of active 

itive surface, 7. This is, no doubt, a misprint for 0°07. 
ven this is comparatively a very high value." 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 420.) 


Barking Town.— March 27th. The Urban Courcil 
wants tenders for an 80-kw. steam dynamo (vertical high speed 
enclosed engine and two-pole dynamo), with pipe-work and acces- 


sories. See our Official Notices March 10th. 


Belfast.—The Harbour Commissioners want tenders ‘for 
the construction and erection of two overhead tramways on the 
Queen's О зау, Belfast. Specification, &c., may be obtained from the 
Harbour engineer, Mr. G. F. L. Giles. 


Bury.—March 20th. The Electric Lighting Committee 
wants tenders for a Lancashire boiler with steam and other pipes. 
Bee “ Official Notices " March 3rd. 


Derby.—March 30th. Tenders are wanted for an over- 
head hand crane for the electricity works. See our "Official 
Notices " this week. 


Doncaster.—March 28th. The Corporation wants tenders 
for three Lancashire boilers, several sets of steam dynamos, overhead 
crane, oondensiog plant, storage batteries, electrical instruments, cables, 
street boxes, €&c. See our Official Notices" this week. 


Edinbargh.—April 3rd. The Corporation want tenders 
for water-tube boilers. See “Official Notices " this week. 


Gillipgham.—March 28rd. The District Council is 
inviting tenders for wiring and fitting the Technical Institute for 
electric lighting. Particulars from the architect, Mr. F. Smith, Bank 
Ohambers, High Street, New Brompton. 


Lewes.—March 24th. The Corporation is prepared to 
receive offers from those willing to establish an electricity supply 
undertaking. See our Official Notices February 17th. 


Morecambe.—The District Council wants tenders for 
mechanical stekers for two Babcock boilers. See our Official 
Notices” this week. 


Moscow.—The City Council (says Commercial Intelligence) 
announces that all contractors who are desirous of bidding for the con- 
struction of electric railroads in the city must make m Longini to 
the City Council not later than April 12th. The sum of 750 roubles 
(£75) must accompany each application. The Council will give all 
parties presenting applications the terms and conditions of the con- 
cessions, withall necessary drawings and statistics as to the working 
of the tramways in Moscow for the past five years, profits of the 
different localities, list of lines existing, and approximate prices for 
making out the estimates. For foreign bidders there are issued 
сорігв of the contracts printed in foreign languages, which will be 
sent on demand to all electrical companies. Copies will be sold to 
all applicants desiring particulars of the contract to be issued. The 
date of presenting the final tenders will be October let, 1899. 


Poplar.—April 25th. The Board of Works wants tenders 
for engine and boiler house plant, battery equipment and strect 
lighting. See “ Official Notices” this week. 


‘Rothsay.— March 27th. The Town Council wants 
tenders for 220 H.P. coupled engines and dynamos, switchboarde, 
cables, aro lamps and posts, feed pump, steam and exhaust pipes, &с 
See опт Official Notices March 10th. 


Southend-on-Sea.—April 6th. The Corporation wants 
tenders for the temporary transfer of their 1891 Electric Lighting 
Order. Sze "Offcial Notices ” March Srd. 


Spain.—April 20th. The municipal authorities of Santiago 
are inviting tenders for the supply and erection of the plant for 
a central power station to be erected near the town to utilise the 
water-power of the River Tambre for the generation of electrical 
energy for lightingand power purposes. Particulars may be obtained 
from, and tenders are to be sent to, El Presidentó del Consejo de 
Administracion Santiago, Spain. 


Stockport.—March 23rd. The Corporation wants tenders 
for the supply, erection, and maintenance for 12 months of 36 con- 
tinuous current arc lamps. See our Official Notices this week. 


Stockport.—March 24th. Tenders for electrico lighting 
the Stockport Sunday School are invited to be sent in to the 
Secretary not later than March 24th. 


Sunderland.— March 30th. The Corporation wants 

tenders for India-rubber covered cables, cast-iron and wrought-iron 

ipes and street service boxes, stoneware castings and bearers, house 
ase boxes. Вее our Official Notices” March 10th. | 


Tynemouth.—The Corporation wants tenders for boilers, 
economisers, condensers, pumps, pipe work, water cooler, crane, 
switchboards, accumulators, cables, and traction steam dynamo. Beo 
our “ Official Notices” this week. 


CLOSED. 
Burnley.—The Corporation has placed the order for 
switchboard with Messrs. Williamson & Joseph, Limited. 


Clyde.—The trustees of the Clyde Navigation have 
accepted tenders as follows for an electric lighting installation :— 
Messrs. G. E. Belliss & Co, Limited, for one engine; Mirrlees 
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Watson & Yaryan Company, one engine; India-Rubber, Gutta-Percha 
and Telegraph Works Company, two dynamos. 


Ealing.— The Ealing Urban District Council has renewed 
the contract with Messrs. Stuart & Moore for the maintenance of its 
telephone and fire alarm systems for a further period of seven years 
at £140 per annum. 


Plymouth.—The tender of Messrs. Robinson, Sadler апа 
Co., for installing the electric light at the Free Library for £170 7s. 6d. 
has been accepted. 


West Hartlepool.— The Council has accepted the 
Callender гае Construction Company's tender for feeders, maine, 
&c., at £8,770. 


FORTHCOMING EVENTS. 


Saturday, March 18th.—At 11 am. Institution of Elcctrical Engi- 
| peers. Studente’ vi-it to the Langdon-Davies Electric 
Motor Company. Meet at the works, 101, Southwark 

Street, В.Е. 


Wednesday, March 22nd.—At 8 p.m. Scciety of Arts. “ Electrio 
Tracticn,” by Philip Daweov. Sir Frederick Bramwell 
will preside. 


At 7.30 p.m. Institution of Electrical Engineers. Stu- 
dents’ meeting. Paper on “The Bynchror ieing of 
Alternators,” by R. P. Howgrave-Graham and M. R. 
Gardner, etudente. 


Thursday, March 23rd.— At 8 p.m. The Institution of Electrical 
Engineers. The Hiseing of the Electric Arc,” by 
Mre. Ayrton. Illustrated by experiments. 


Елау, March 24th.—At 5 p.m. Physical Society. 1. "Oa the 
Criterion for the Oscillatory Discharge of a Condenser,” 
by Dr. Barton and Prof. Morton. 2. "The Minor 
Variations of the Olark Cell,” by Mr. A. P. Trotter. 


Paturdsy, March 25th.— At 3 p.m. The Institution of Junior Engi- 
peers. Visit to the Testing Station of the British Fire 
5 Committee at Hanover Gate, Regent's Park, 

on. 


CANTERBURY CORPORATION ELECTRICITY 
J WORKS. | 


» 


WirrH the bistory of the electric lighting question in its relation to 
the ancient City of Canterbury, and with the technical features of 
the municipal undertaking which has been established for the pur- 
pose cf sffording a supply of electrical energy to the eitiz ne, readers 
of our last issue have doubtless become acquainted. The formal 
inauguration of this undertaking took place last Friday, and now 
Canterbury ranks as one of the numerous places which have elec- 
tricity works in regular operation. | 

The compaoy at the ceremony numbered between 200 and 300, and 
included the representatives cf all the principal towns in the south- 
eastern counties. There was а pretty large contingent from London 
too—Hackney vestrymen, who have a special interest in electric 
lighting just now, turnirg up in great force. Special saloon carriages 
had been provided, and the journey down was thereby rendered 
specially comfortable. An informal luncheon at the “Royal Foun- 
tain” Hotel was the real beginning cf the ceremony, but we were 
spared the usual set speeches and customary eulcgisms of everybody 
connected with the undertaking peculiar to these ceremonies, a relief 
for which many of us were profoundly thankful. | 

At the electricity works everything was іп spick and span condition. 
Mr. Robert Hammond, the consulting engineer, was, of course, in his 
element in conducting the formal inspection of the works. Here he 
talked to his hesrt's content, describing the various portions of the 
plant, the conditions under which it had to work, what it wss 
expected to do, and the results it was anticipated would be achieved, 
and so on, imparting also to the пш а vast amount of informa- 
tion on electric lighting in general, all without “the usual fee of 5 
per cent.” His descriptions were шшен and instructive to 
engineer and layman alike. When he had talked himself hoarse, 
Alderman Mason, the chairman cf the Electric Lighting Committee, 
switcbed on the light in the works, and declared the works open for 
the public supply of electricity to all who needed it in the city. 

High tributes «ere paid to the consultirg engineer and the con- 
tractors and their representatives, and everybody drank heartily the 
toast of The Success of the Electricity Supply Undertaking.” That 
is as it should be on such occasions. Now it is the engineer's turn to 
show that the undertaking is capable of effecting a thoroughly prac- 
tical realisation of the hope expressed in that toast. 


| NOTES. 


(Continued from page 418.) 


Sullivan Universal Galvanometer.—An interesting 
improvement in the Sallivan galvanometer as a speaking 
instrument, and one which seems to be of great practical 
utility, has been brought to our notice. It is well known 
that retardation, which is inseparable from very long sub- 
marine cables, and increases as the square of the length, 
tends to make signals “ t iil," and lose their individuality by 
the time they arrive at their destination. This has hitherto 
necessitated the employment of signalling condensers (or 
some curbing device) to compensate retardation as much as 

ible so as to render signals more defined and legible. 

y means of a modification in t':e suspension which regu- 
lates the control of the suspended coil, and in the electro- 
magnetic and mechanical damping of the coil system, Mr. 
Sullivan has succeeded in doing away with the customary 
signalling condensera on even the longest cables 75 laid. 
Reports which have been brought to our notioe show that 
the modification in question has been tried on one of the 
longest cables in the world, and has proved entirely success- 


` ful; while signals received under the same conditions with 


an ordinary mirror speaking instrument were quite unread- 
able. In view of the fact that the Admiralty already uses 
the Sullivan universal galvanometer on many of our ships, 
this new modification, whereby the auxiliary apparatus 
hitherto required with speaking instrumenta for signalling 
purposes has been so greatly simplified, will, without doubt, 
be of the utmost, importance owing to the necessity of our 
war ships being able to communicate through long cables 
whenever the exigencies of warfare require it. For this purpose, 
eimplicity of apparatus is of paramount importance, and 
this feature the Sullivan instrument possesses in an eminent 
degree. Moveover, what is ко essential at times of sudden 
emergency and pressure, is the fact that the suspension is of 
such a durable nature as to be practically unbreakable 
through rough usage, so that as a speaking instrument it is 
never likely to fail at a critical moment. We have the 
more pleasure in congratulating Mr. Sullivan on this further 
success achieved with bis universal galvanometer, as w: were 
the first to point out the advantages and wide range of use- 
falnecs of the instrument. 


Iofringement of Copyright.—Mr. J. Slater Lewis 
recently sought an injunction against the Scientific Publishing 
Company and John Heywood, restraining the defendants 
from infringing the copyright of his well-known book, The 
Commercial Organisation of Factories,” by the publication 
of a work entitled “The Commercial Management of 
Engineering Works.” Mr. Lewis, who conducted his case in 
person, made a three-hours’ opening speech, and lost. He 
now asks the assistance of the technical press in drawing 
attention to what he considera the gross injustice which has 
been meted out to him. We have carefully read the full 
verbatim copy of Mr. Justice Cozens-Hardy’s summing up, 
and we fail to see the force, or, indeed, the validity of Mr. 
Lewis’s alleged grievances. The judgment is couched in 
calm, thoughtful, judicial, unbiassd, and common-tense 
language, and is throughout in sympatby with the plaintiff ; 
but, to our way of thinking, the judge put the whole 
саве in a nutshell when he said: “It is, I think, cqually 
manifest that any two men seeking to write upon a subject 
of that kind, must necessarily cover to a large extent the same 
ground, and I cannot help thinking that Mr. Lewis has 
rather got in his mind an idea that copyright (the italics are 
our own) is something which is intended to protect the ideas 
of an author from being either stated or multiplied or copied, 
if you like, by any subsequent author, when, in fact, copy- 
right is merely a matter of form.” We share the judge's 
great sympathy with Mr. Lewis just as we agree with his 
decision; but we hope tkat in any faiure litigation the 
plaintiff will see the desirability of seeking legal aid in con- 
ducting his case, particularly in matters involving special 
knowledge, such as the law of copyright. To those who are 
in а managerial capacity in engineering works we would 
suggest that a perusal of both works would probably be a 
wise course to pursue. | 
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Obituary.—We regret having to record the desth of Sir 
Douglas Galton which occurred in London on the 10th inst. 
at the age of 77 years. Sir Douglas’s name is principally 
known in connection with his work in Railway Engineering 
and Sanitary Sience, in both of which fields he was а great 
authority. He also rendered service in the cause of eub- 
marine telegraphy. When the 1858 Atlantic cable had 
broken down and tbe Red S:a and Indian Telegraph had 
proved a failare, the Government being interested in the 
latter system, appointed a committee of inquiry with Sir 
Douglas as chairman to investigate the whole question. In 
1861 he published a report which is described as the most 
valaable collection of facts, warnings and evidence ever com- 
piled concerning submarine cables. A few years later he was 
a member of the consultative committee, of which Lord 
Kelvin is now the only survivor, which was asked to advise 
the Atlantic company on the electrical and mechanical ques- 
tions involved in the proposed cable of 1865. Sir Douglas 
had been for a great Lumber of years actively connected with 
numerous learned societies. In 1894 he was elected an 
honorary member of the Institution of Civil Engineers. He 
acted as general secretary of the British Association for 25 
years, and at the Ipswich gathering a few years ago he occu- 
pied the position of president. 

M. Secrétan died a few days ago at 63 years of age. The 
Times describes him as the chief engineer of one of the 
greatest and most disastrous financial speculations of modern 
times. In March, 1888, a movement was set on foot in Paris 
under his direction to raise the price of copper, which 
gradually developed into an attempt to control the output of 
that metal all over the world. The price of Chili bars was 
artificially raised in the course of a few months from £38 to 
£80 a top, and even reached a maximum of £102 a ton. 
Bat the task ultimately proved too gigantic even for the 
powerful financial houses whose support M. Seciótan had 
secured. The crash came in March, 1889, when, together 
with the Socié é des Mé:aux, the Comptoir d'Escompte and 
other less important firms collapsed, and widespread financial 
disaster was only averted by the prompt intervention of the 
French Government and the Bank of France, supported by 
Messrs. Rothschild and other influential bankers. М. Secrctan 
was prosecuted for fraud, and sentenced on May 28th, 1890, 
to six months’ imprisonment and 10,000 francs fine, other 
members of the copper ring receiving minor punishments. 
M. Sec: étan’s connection with the Elmore Copper Depositing 

is matter of history, particularly in to the 
management of the French Company. 


Personal.— We hear that Mr. W. Wyld, A. I E E., of 
Bishop Auckland, deputy electrical engineer to the county 
borough of Salford, has accepted the appointment of elec- 
trical engineer to the Patent Shaft and Axlectric Company, 
Limited, of Wednesbury, where he will have the erection 
and management of a large electrical power plant on the 
multiphase alternating system. | 


Appointments Vacant.—T wo janior assistant engineers 
are wanted for the Bolton Electricity Works. The 
Shrewsbury Lighting Committee want an assistant engi- 
neer. The Devonport Corporation are inviting applications 
for the post of electrical engineer to devise, supervise, and 
manage an electric lighting, tramway, and power plant. The 
Edinburgh Corporation want an assistant superintendent 
of mains, See our Official Notices " this week. 


The Murphy Surface Rail System.—A special telegram 
from New York to the Ratlway World states that the 


Murphy surface rail electric tramway system has been practi- | 


cally tested on Manhattan Beach, Long Island, with complete 


success. In this system no overhead wires or open conduit 


are required, as the cars are supplied with current taken 
from a sectional rail laid flash with the surface of the road- 
way. The only portion of this rail which can be made 
electrically * alive ” is the section immediately under the car, 
and consequently all danger is avoided. The Murphy system 
is far less costly than the conduit construction, and it is 
claimed that it can be built for the price of the overhead 
trolley wire system. 


Our American Contemporaries.—The past ten years 
or во has witnessed many and varied developments in the 
field of electrical journalism. The changes on this side have 
been of less consequence than has been the case in America, 
where the scope of the technical press and the field to be 
catered for have been of considerably greater magnitude. 
The story of the rise and fall of the electrical journals in the 
States is one full of interest to thore who have closely 
watched their progress. Journals have been introdaced out 
of due time into an already fall field, and after a brief 
ttraggle have ceased to exist, but two or three of the higher 
c'as publications have gone uninterru y upon the 
even tenor of their way and Englishmen have 
weloomed them as the New York mails arrived. Some- 
times they might rot arrive with that clockwork regu- 
larity characteristic of English electrical journals, and all 
good-humoured attempts to cast the onus upon the mail have 
at times been spoiled by а lapsing of three or foar weeks. 
But generally speaking, the Zlecírica! World and Electrical 
Engineer have borne the marks of very able management, 
both in regard to editorial and business departments, and the 
amalgamation of these two publications is the most interest- 
ing journalistic development that we have heard for many a 
day. From and after March 11th the two journals are to 
appear weekly as oue publication, to be known as the 
Electrical World and Electrical Engineer, ander the editor- 
ship of Mr. T. C. Martin and Mr. W. D. Weaver. It is 
hoped that а technical and industrial journal will be pro- 
duced that wil] worthily represent the important field covered. 
Mr. W. J. Johnston, after devoting 25 years to the 
building up of the Hlectrical World, will retire from the 
field of electrical journalism. We wish опг old contempo- 


raries everything that is good under the new arrangement. 


English Electrical Development in Egypt.—We 
underatand that a concession for 20 years has been granted 
to Messrs. Н. A. Henderson, Murdoch & Templeton, for the 
panir and private supply of electricity to the town of 

ansourah, Ez This is the firt electrical conoession 
granted to an English syndicate in Ezypt. It is proposed to 
establish a three-wire system with supply at 210 or 420 volts, 
and later to add motor generators ard a sto battery. 
Tenders will be invited for the supply of the whole of the 
necessary plant and material. Mr. H. A. Henderson, late of 
the Manchester Corporation Electricity Works, is the chief 
engineer. 


Wireless Telegraphy.—It is stated that in response to 
the petition sent by the Dover Corporation to the my 
House requesting that all lightships shall be connected wi 
the shore by means of wireless telegraphy, а reply has been 
received. The Trinity House state that experiments are 
still being conducted, and that the Corporation’s suggestion 


will be considered in due course. 

Electrical Experiments in France.—A Paris journal 
says that experiments are being made at the Ministry of 
Posts and Telegraphs with a new loud-speaking telephone. 
Experiments are also being made in wireless telegraphy 
between Nice and Cape Corso, in Corsica; a distance of over 
100 miles. mE Ld 


Lecture.—Before the Philosophical Society of Glasgow 
on 8th inst., Dr. Maclean read a paper on “ Electric Methods 


of Space 1 and the Results of some Experiments 
with  Hertzian Waves, prepared copjointly with Mr. 
Vincent J. Blyth. 


Institution ef Electrical Engineers.— It is stated that 
on Thursday next week, March 23rd, Mrs. Ayrton is to read 
a paper before the above Institution on “ The Hissing of the 
Electrio Arc.“ 


Appointment.— Mr. F. Harman Lewis has been ap- 
pointed electrical engineer to the Leyton District Council in 
place of Mr. Bishop, resigned. 


Institution of Civil Engineers. — The annual dinner 
of the above Institution was held on Wednesday night, Mr. 
W. Н. Preece presiding. 
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The Long-Schattner Prepayment Meter.—Since we 
described this meter several months ago, the makers have 
introduced an improvement of some importance. The meter 
is во constructed that when the amount of current has been 
used which corresponds with the value of the coin inserted, 
а dimming resistance is automatically introduced into the 
lamp circuit, which largely reduces the light, without alto- 
gether extinguishing it, and the current consumed during 
this time has to be paid for out of the next coin. It has 
been objected to this plan that a dishonest consumer might, 
by using lamps of such a voltage that they would burn well 
with the resistance in circuit, consume current without 
inserting any coins, and also that a dimming resistance, 
suitable when two or three lamps are alight, would be much 
too high for a large number. The recent improvement con- 
sists in an electro-magnetic arrangement, which inserts the 
dimming resistance in two sections, so that when many lamps 
are alight one section is short-circuited, and the resistance is 
less than when few lamps are alight. This plan is eaid to 
mect both the objections raised to the action of the meter. 


Electric Power in Warships.— The daily press says that 
Mr. Assistant-Secretary Allen has decided in the negative 
the question whether electrical power should be used for 
auxiliary purposes, in preference to steam, on the new 
American warships, On this matter the builders were 
divided in opinion. Admiral Sampson, Commodores Schley, 
Cook, and others approved of electrical power, bat Mr. Allen 
supporte the contention of those who hold that steam is a more 
certain power at present for hoists, cranes, winches, steering 
gear, and other subsidiary purposes. 


NEW COMPANIES REGISTERED. 


British Pioneer Eleetric Light and Power Company 
of India, Limited (60,850).—This company was registered on 
February 27 th, with & capital of £3,000 in £1 shares, to apply for and 
deal with, in the United Kingdom, India, Burmab, Ceylon, and 
elsewhere, any right, privilege, concession, or contract for generating, 
supplying, distributing, and employing electricity or other power, and 
to carry on the business of electricians, engineers, &c. The first sub- 
ecribers (each with one share) are:—James A. Kelman, 51, Highbury 
New Park, N., solicitor; James A. Kelman, jun, 24, Leconfield Road, N., 
electrical engineer; Charles S. Kelman, 316, Winchester House, E. O., 
merchant ; Douglas E. Kelman, 48, i Lane, E.O., manufsc- 
turing chemist; Adam McIntosh, Oraigella, Kelroes Road, N., pub- 
lisher; Edwin A. King, 49, Rylett Orescent, Shepherd’s Bush, 
W., accountant; George C. Eedes, 85, Isledon Road, Finsbury Park, 
N., clerk; and Joseph Rowell, 15, The Common, Ealing, W., 
merchant. The first те (to number not less than three nor 
more than five)are to be nominated by the subscribers ; qualifica- 
tion, 50 shares. 


Macroom and District Electric Lighting Syndicate, 
Limited (60,859).—This company was registered on February 27tb, 
with а capital of £5,000 in £10 shares, to acquire the plant, machinery, 
cables, and concessions rela to the lighting by electricity of 
Mecroom, in the county of Oork, to enter into an agreement with 
William P. Theerman, and to carry on the business of electricians, 
suppliers of alectricity, machinists, electrical apparatus manufac- 
turers, &c. The first subscribers (each with one share) are :—Henry 
Shaw, 43, Rosamond Street East, Manchester, clerk ; Daniel Ashton, 
868, Liverpool Street, Salford, traveller; Charles A. Clarke, 37, 
Marshall Place, Cheetham, Manchester, electrical agent; Lewis H. 
Shaw, 14, Davenport Road, Hazel Grove, near Stockport, traveller; 
James Johnson, 110, Manchester Road, Swinton, near Manchester, 
coal merchant ; Joseph McDermott, Spain House, Ashton-under-Lyne, 
electrical engineer; and Joseph Crossley, 23, Cross Street, Man- 
chester, chartered accountant. Registered without articles of associa- 
tion. Registered office, 23, Cross Street, Manchester. 


Equipment Syndicate, Limited (60,922).—This com- 
pany was registered on March 2nd, with a capital of £200,000 in 
£100 shares to construct, execute, carry out, equip, improve, work 
and control railways, tramways, canals, reservoirs and other publio 
works, and to carry on the business of ironfounders, engineers, tool 
makers, brass founders, metal workers, boiler makers, electricians, 
suppliers of electricity, electrical apparatus manufacturers, &c. The 
first subscribers (each with one share) are :—Henry W. Gethin, 15, 
Oheater Road, Kidderminster, accountant; George Longmore, 63, 
Park Lane, Kidderminster, secretary ; Charles Pearson, Station Hill, 
Kidderminster, accountant; Henry B. Norman, Orescent Road, 
Kidderminster, house agent ; Williem J. Bowdler, 39, Lorne Street, 
Kidderminster, typist; John L. Walters, 8, Worcester Street, 
Kidderminster, cashier; and George M. Perkins, Station View, 
Wribbenhall, Bewdley, book-keeper. The first directors (to number 
not less than four nor more than seven) are to be nominated by the 
subscribers; qualification, £500; remuneration as the company may 
dccide. Registered office, Bank Buildings, Exchange Street 
Kidderminster. 


Automatic Magneto-Electric Ignition Company 
(France and Belgium), Limited (60,925).—This company was 
registered on March 3rd, witn a capital of £15,000 in £1 shares, to 
enter into an agreement with Frederick R. Simms and Robert Bosch, 
and to carry on the business of proprietors and manufacturers of, and 
dealers in, motors, motor cars, carriages, vans, Waggons, and cycle 
parte and accessories, electricians, electrical and mechanical engi- 
neers, machinists, rubber manufacturers, &c. The subscribers (each 
with one share) are :—F rank K. Oheese, 19, Beechdale Road, Brixton 
Hill, 8.W., engineer; James W. Scott, 80, Springfi 1d Road, Tot en- 
ham, secretary; Arthur E. Heming, 19, Connaught Mansions, Batter- 
ses, secretary; Henry M. Scot , 80, Springfield Road, Tottenham, 
aleik; Bertram О. Joy, 118, Broadhurst Gardens, Hampstead, engi- 
neer; Antonio B. Agacio, 11, Chichester Street, S.W., secretary; 
Edorard E. Lef bure, 56, Grey ound Lane, Streatham Common, 
enzineer. The first oirectors (to number not less than three nor more 
than five) are Frederick R. Simms (chairman), Robert Bosch, and 
C. Harrington Moore ; qualification, £50; remuneration, £50 each per 
annum and a share in the profits. 


American Automobile and Motor Company, Limited 
(60,882).—This company was registered on Febiuary 25th, with a capital 
of £80,000 in £1 sbares (60,000 preference), to manufacture, sell, let 
on hire, and deal in motors of every description, cycles, carts, waggons, 
vehicles, carriages, ships, boats, launches, flying machines, &c., and 
to carry on the business of electricians, mechanical engineers, 
machinista, fitters, founders, millwrighte, smiths, wire drawers, tube 
makers, metallurgists, rubber manufacturers, oil refiners, &c. The first 
subscribers are :—Frank L. Gardner, 32, Old Jewry, E.O., mine owner, 
1,000 shares; Sebastian B. Schlesinger, 169, Boulevard Malesherbes, 
Paris, gentleman, 1,000 shares; Pelayo Boberano, 29, Avenue de la 
Grande Armée, Paris, gentleman, 1,000 shares ; Vicomte Perrault de J. 
Feuillasse, 1, Boulevard Point, Bugeand, Paris, 1,000 shares; Rene 
de Ja Ville le Roulx, 50, Avenue Morceau, Paris, gentleman, 1,000 
shares; Ralph О. Aldrich, 47, Boulevard Hausamans, Paris, secre- 
tary, 1 share ; and Felix О. Soul, 47, Boulevatd Haussmann, Paris, 
secretary, l share. The number of directors is not to be less than 
three nor more than seven; the first are Frank L. Gardner, cbair- 
map, Albert Geiger, vice-chairman, Sebastian Schlesinger, Rene de la 
Ville le Roulx, Baron Paul de Villaine, and Pelayo Soberano; 
qualification, £1,000; remuneration, £500 each per annum. 


Lux Syndicate, Limited (60,880).—This company was 
registered on February 28:h, with a capital of £2,030 in £1 shares 
(30 founders’), to carry on the business of electricians, electrical, 
mechanical, civil, marine, metallurgical and chemical engineers, sup- 
pliers of electricity, lamp, glass and globe manufacturerr, iron, brass, 
and metal founders, smithe, japanners, hard waremen, &c. The first 
subscribers (each with one share) are:—Mrs. Caroline Webb, 5, 
Bracewell Road, North Kensington; Robert Webb, 5, Bracewell Road, 
North Kensington, printer; Stanley H. Mills, 39, Lancaster Road, 
East Ham, clerk; Charles M. Oaplen, 38, Poole Road, South Hackney, 
accountant; Alfred J. Hardy, 21, Edric Road, New Oross, B. E., 
clerk; T. W. Johnstone, 126, Hornsey Park Road, Hornsey, printer ; 
and Alfred H. Atkins, 23, Bouverie Street, E.O., registration agent, 
Harry Godfrey is the first director ; qualification, £50. 


International Telephone Manufacturing Company, 
Limited (60,884).—This company was registered on March 1st, with 
a capital of £200,000in £1 shares, to manufacture telephones and tele- 
phone appliances ; to establish, work, manage, control, and regulate 
telephone exchanges and electric light works; and to carry on the 
business of a telephone, telegraph, and electric light, heat, and power 
company. The first subscribers (each with one share) are:—Charles 
Cowley, Brooklands, Ches., secretary; Arthur E. Cowley, Thornfield, 
Priory Road, Sale, Ches., secretary; H. D. J. Olaxton, 90, Claremont 
Road, Alexandra Park, Manchester, accountant; Charles E. Craig, 
12, St. Bees Street, Manchester, book-keeper; John D. Haddock, 88, 
Broughton Lane, Manchester, secretary ; James H. Todd, Examiner 
Buildings, Manchester, advertising contractor; William Н. Binclair, 
8, Ducie Street, Oxford Road, Manchester, secretary. The first 
directors (to number not less than three no more than seven) are to 
nominated by the subscribers; qualification, £200; remuneration, 
£250 each per annum, and £350 for the chairman. 


Traction Development Company, Limited (60,961). 
—This company was registered on March 4th, with a capital of 
£40, 00 in £1 shares, to enter into an agreement with the “Gas 
Traction Company, Limited," for the acquisition of exclusive rights 
in connection with the patents of that company in France, Spain, 
Portugal, Turkey and Egypt, to supply motive or mechanical power, 
including gas, electricity, air, &c., and to manufacture, sell and deal 
in carriages, motor cars, trucks, vehicles, accumulators, dynamos, &c. 
The first subscribers (each with one share) are: — A. P. Ibbots, 25, 
Austin Friars, E.O., secretary; A. Auer, 9, Throgmorton Avenue, 
E.C., clerk; A. E. Taylor, 5, Parkside Villas, Wood Green, N., 
accountant; H. J. Ashton, 5, Devonshire Road, Leytonstone, clerk ; 
J. D. Batson, 9, Throgmorton Avenue, B.O., clerk ; Sidney Nicholl, 
25, Austin Friars, E.O., clerk; and H. A. Allison, Clovelly, Hampton 
Hill, S.W., chartered accountant. The first directors (to number 
not leas than two nor more than seven) are to be nominated by the 
subscribers; the Gas Traction Company, Limited, can nominate one 
director; qualification, 200 shares; remuneration, £200 each per 
annum. 


Freshwater and Totland (I. W.) Electricity Supp! 
Company, Limited (61,069).—This company was registered on 
March 11th, with a capital of £15,000 in £1 shares, to form centres 
at Freshwater and Totland, in the Isle of Wight, and elsewhere, for 
the generation of electric light and power, and to carry on the busi- 
ness of electricians, electrical and mechanical engineers, and manu- 
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facturers of lightning conductors, electrical generators of accumu- 
lators, lamps. fittings, &c. The first subscribers (each with one 
share) are :— William B. Nicholson, J.P., Eastmore, Yarmouth, I.W. ; 
R. G. Temple-Ootton, Matin Cottage, Freshwater, I.W., Lieut.-Col. ; 
Alfred Bayliffe, Ohine Cliffe, Totland Bay. I. W, gentleman; Alfred 
Hollins, M.D., Freshwater Bay, I. W.; О. H. Hande, M.B., B.A., 
Oxon., Totland Bay, I.W.; John Dover, Sunny Bank, Totland Bay, 
I.W., gentleman; and Willism J. Waterhouse, estate office, Totland 
Bay, I W., house agent. The first directors (to number not lesa than 
three no more than five) are William S. Nicholson, R. G. Temple- 
Cotton, and Alfred Bayliffe; qualification, 50 shares. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Potteries Electric Traction Company, Limited 
(57,968).—This company's statutory return was filed on February 3. d. 
when seven shares were taken up out of a capital of £400,000 in £10 
shares. No calls have bsen made. 


Pacific and Earopean Telegraph Company, Limited 
(36,683).—This company's annual return was filed on December 29th, 
when the capital of £100,000 in £10 shares was fully subscribed; £4 
per share has been called and £40,000 paid. 


Ryde Electric Light and Power Company, Limited 
(53,086).—This company's annual return was filed on January 1760, 
when 7 shares were taken up out cf a capital of £10,000 in £5 shares 
on which no calls had been made. 


Portable Electric Lamp Company, Limited (45,052), 
—This company's annual return was filed on February 16th, when 
40,157 shares were taken up out of a capital of £50,000 in £1 shares, 
40030 ee are considered as fully paid, and £157 has been paid on 
the others. 


St. James’s and Pall Mall Electric Light Company, 
Limited (26,015).—Tbis company’s annual return was filed on March 
6th. The cavital is £300,100 in 40,000 ordinary and 20,000 preference 
sbares of £5 each and 100 founders’ ebares of £1 each. 31,980 
ordinary and 20,(00 preference and 100 founders’ shares have been 
taken up, the full amount has been called and £260,000 paid. 


Eastern Telegraph Company, Limited (6,338 C).— 
This company’s annual return was filed on March 8th. The capital is 
SA ta stock, of which £5,795,263 has been taken up and paid for 
И іп . 


Amazon Telegraph Company, Limited (44,532).— 
This company’s annual return was filed on February 15th, when the 
capital of £250,000 in £10 shares was taken up and fully paid. 


National Electric Supply Company, Limited 
(29,992).—This company’s annus] retarn was filed on March 1st. 
The capital is £84,943 155, in 9,050 preference shares of £5 each, and 
10,850 ordinary and 100 founders’ shares of £3 123. 6d. each. 1,000 
preference and all the others have been taken up, the full amount has 
been called, and £44,693 15s. received. 


Newcastle and District Electric Lighting Company, 
Limited (28,022).— This company's annual return was filed on March 
9th, when 9,918 shares were taken up out of a capital of £100,000 in 
. &10 shares; £8 per share has been alled on 5,000 and £5 ver share 


on 4,918, resulting in the receipt of £65,457, including £867 paid in 
advance of calis. | 


Westminster Electric Supply Corporation, Limited 
(27,051) —This company's annual return was filed on March 9th, 
. when the whole capital of £399,5(0 in £5 shares was taken up and 
paid for in full. | 


CITY NOTES. 


House-to-House Electric Supply Company, Limited. 


. Tum eleventh ordinary general meeting of the ab- ve com was 
held at Winchester House on Thursday last week, Mr. William Page 
. in the chair. 

In moving the adoption of the report, the CHAIRMAN said he had 
been asked to preside in the absence of Mr. Beeton, the chairman, 
but he need not detain them very long, as there was nothing very 
special to mention beycnd what was referred to in the report. He 
would first remind them that the chairman at the last meeting drew 
their attenticn tothe satisfactory features of the development of the 
company's business during the last few years especially. He men- 
tioned the increase of the company’s business which had been so 
steadily progressive, and also to the continued decrease in the cost of 
the output, which was a very satisfactory feature, and he mentioned 
that to obtain the results which had been secured it bad been 
necessary to substitute new plant, and thus antiqua'e a certain 
portion of their plant, and he also explained how that affected their 
capital to a certain extent, though what was lost in that way bad 
been probably more than counterbalanced by the increased value of 
the gcodwill of the company. He aleo drew their attention to the 
fact that a system had been initiated by the company of free wiring, 


which consisted of undertaking the wiring of houses for a certain 
number of lamps free of all charge and without enhancing the cost 
of the current supplied to them. He also. explained that these 
various things were greatly due to the energy of their manager and 
engineer, Mr. Bowden, All the points mentioned by the chairman at 
the last meeting held good that day, and, farther, he was able to 
announce that they proposed an increased dividend from 
4 рег cent, for 1897 to 6 per cnt. for that year. 
Tbe development of the business since the end of the year 
had continued equally satisfactory, and new customers were con- 
tinually coming in. They compared most favourably with the other 
eight companies of London with regard to cost of working. Of the 
eight companies they had the smallest output, for they had the 
smallest ares, but their works’ cost stood second with the Westminster 
Company, the St. James’s Company, which had the cream of the 
areas in London, taking first place. They were a long way below 
the other companies in works’ costs, being equal with the Westminster 
Company, although the output of that company was five times as 
much ag their own. Their to'al working expenses worked out at 
434 per cent per annum, so that the profits were really 563 per cent. 
per annum. Їп the report details were given of the gradual 
increase in the business of the company from the beginning, 
and they would see that the groes receipts had now reached £24,906 
and the total expenditure £10,840, leaving the net receipts at £14,066, 
which he trusted the shareholders would deem satisfactory. He had 
mentioned the free wiring syatem, and he might say that a large pro- 
poros of the new business they were getting was due to that system. 

any people otherwite wculd not bave electricity in their houses 
because of the initial cost of wiring the houses. In mny cases they 
were only tenants, and did not like to incur the cost, but as soon as 
they initiated the free wiring system the number of customers 
increased at once. All that necessitated continual preparation for 
further business, and durirg the year they bad completed a large 
boiler house, and they bad plant almost continually on order, as it 
took а long time to get the plant they wanted. They had now 
two units of plant in the present year, and their station was about 
large enough to take in probably about 2,000 H.P., which was about 
enough to double their present output, во that they had no need to 
look about for a fresh station yet. They bad been negotiating with the 
Kensington local authorities with a view to public street lighting, and 
were fixing up half a dog n street lampe, and would supply them with 
carrent free for 12 months, and that might lead to a considerable 
amount of business in the fature. The cost of production that year 
had been slightly higher, although the efficiency of their plant was 
higher, but coal had been dearer, and rates and other things higher. 
Nothing was said in the report about the Oonstruction Company 
whose business went into liquidation two years ago, and they had 
not b:en able to hear anything satisfactory about it; at all events, 
they had got no money. 

Мг. W. F. Lzzsz seconded the motion, and the report was adopted 
without discussion. | 


Hove Electric Lighting Company. 


Tun seventh annual general meeting of the shareholders of the above 
company wai held on Wednesday last week at the Oannon Street 
Hotel, Ool. A. J. Felgate presiding. 

In moving the adoption of the гери, the OBAIRMAN said it gave 
the board very great satisfaction to be able to meet the shareholders 
with such an excellent report, and to make the position clear to them, 
he would say а few words on the figures before them. As was stated 
in the report, the capital expenditure during the year was £10,641, 
increasing the total outlay at the end of the year to £77,450 12s. 2d. 
They had d a new 350-horse-power Willans-Orompton set in the 
works, and also a 40-H.P. Willans-Orompton set, the latter set haviog 
been acquired with a view to economical working when a light load 
only was necessary. This involved a capital outlay of £3,566, 
and bad increased the power of their generating plant to 
1090 H.P. They had also put up an additional Babcock 
and Wilcox boiler, at a cost, including steam pipes, valves, 
&o., of £1,051, and had added 24 miles of new mains to the system, 
increasing the length of mains to 144 miles. These extensions had 
cost £4,550, and they had also expended £1,120 on new meters and 
demand indicators, and £215 in the sinking of a well 190 feet deep in 
the works, which enabled them to get a supply of water at an econo- 
mical cost. The money, he believed, had been well spent. As was 
stated in the report, the further increase of the business necessitated 
the spending of further capital, and they had ordered two additional 
Willans-Orompten sets of 350-H.P. and 250-HF. P. for delivery next 
summer, and also another Baboock & Wilcox boiler. This necessi- 
tated the extension of the lighting station, and they had entered into 
a contract for carrying that out. It was also found to con- 
struct а new feeder from the works to Church Ros d, and to strengthen 
the feeders at other points. They bad further sanctioned some new 
mains, and would no doubt have to still further (xtend them in the 
near fature. To meet this ia Hey outlay they had issued 1,000 of the 
new shares sanctioned at the last meeting at a £2 premium, and they 
bad jast iesued a further 1,000 at £2 10s. premium, all of which had 
been taken up and allotted. That, however, wculd be insufficient to 
meet their requirements, as the un dertaking showed signs of ex ;and- 
ing to considerable dimensions, and so they considered it desirable to 
ask the shareholders to sgree to the capital being increased from 
£50,000 to £100,000, the new capital to be issued at such times and 
on such terms and conditions as might from time to time be found 
desirable. The nambsr of their customers had increased from 270 at 
the end of 1895 to 314 at the end of 1896, to 397 at the end of 1897, 
and to 613 at the end of 1898. The number of 8-candle-power lamps 
attached to the system at the same dates were the equivalent of 18,298, 
21,914, 27,777, and $6,967. The number of units delivered to the 
castomers in the four years were: 1895, 162,428; 1896, 200,562; 
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1897, 268,243, and in 1898, 950,354. Tae grows revenue for the year 
was £9,480, ov £2,210 in excess of that of 1897, aud the net revenue 
had been £5 089, or ar increase of £1,486. Their revenue from current 
supplied to customers amounted to less than the low figure of 5s. 14d. 
per 8-O.P. lamp per annum. They would pay a dividend of 8 per 
cent. for the year. Dealing with tbe explosion which cccurred at 
Church Road in January, tbe chairman said that the company һай 
been found to be free from blame ty the Board of Trade. 

Colonel Woop seconded the motion, and it was carried. 

Subsequently a resolution was passed increasing the capital of the 
company by the issue of 10,000 additional shares of €5 each to rank 
pari passu with the « xisting shares. 


Buenos Ayres and Belgrano Electric Tramways 
Company, Limited. 


The report for 1898 states that the revenue account comprises the 
receipts and expenses of tbe old horse lines in Buencs Ayres from 
March 1st, 1£98, when the old Jines were taken over, to December 
3186, 1898, and also includes the receipts and payments on the short 
section of about 24 miles of new electric line taken over by tbis com- 
pany on June 22nd, 1898. The total receipts amounted to £57,337, 
and the expenses to £41,392, showing a profit for 10 months of 
£15,945. Tre debenture interest bas absorbed £9,920, and the 
directors recommend a dividend at the rate of 6 per cent. per annum 
on the amounts paid on the "A" preference shares. This will 
amount to le. 64d. per share, and will absorb £3,083, leaving a 
belance «f £2,844 to be carried forward. The directora deem it 
advisable to keep this balance in hard, in view of the fact аб there 
is a claim pending in connection with a contract, of which the 
directors, however, hope to obtain a reduction. The increase in 
sterling receipts is partly due to the increase in the traffics and partly 
to the fall in the gold premium, the average premium in 1898 being 
157, as compared with 193 in 1897 


Direct Spanish Telegraph Company. 


Tax report and accounts of the directors for the year ended December 
31st, 1898, to be presented at the yearly general mecting of share- 
holders, to be beld on Friday, March 17th, 1899, states that the 
accounts for the year ended December 31st, 1898, show, after pro- 
viding for interest on, and redemption of, debentures, a balance to 
the credit of revenue of £11,843 18s. 9d. After addiog the usual sum 
of £5,000 to the теве та fund, the balance will amount to £6,843 
188. 9d., and the direc'ors recommend the declaration of dividends 
for the year 1598, of 10 per cent. cn the preference shares, and 4 per 
cent. free of income-tax, on the ordinary shares, absorbing £5,486 4s. 
Half cf this amount was distributed on October let, 1898, as an 
interim dividend in respect of the balf-year ended June 30th, 1898. 
A balance of £1,357 14s. 9d. will remain, and the directors, in view of 
fluctuations of traffic, &c , consider it advisable to transfer this amount 
to the contingencies account. The traffic receipts show an increase о? 
£3,812 15s. 5d., as compared with the year 1897. The ordinary 
working expenses are £349 33. 8d. in excess of those for the year 
1897. On May 21st, 1898, a fault was discovered in the Bilbao cable 
at about 13 Косів from Bilbao. Although this fault did not interfere 
with the communication it was thought prudent to remove it, and 
this was effectually done on June 23rd, 1898. On July 8th, 1898, 
the Bilboa cable broke at a dietance of 199 knots from Falmouth, but 
was repaired on July 14th, 1898. In both cases the repairs were 
promptly executed by cable ships of the Eastern Telegraph Company. 
The costs of these repairs, viz, £2,117 11s. 3d, is charged to the 
revenue account for the year. The premises occupied by the com- 
pany at 74, Gracechurch Street, as their head tel:graph office in 
London, bad been found for some time past to be totally inadequats 
for the requirements of the service, and the directors therefore geiz ad 
the opportunity of leasing the house next door, and they are glad to 
взу that full accommodation is now provided for the company's busi- 
ness and staff. They have succeeded in letting the portions of the 
pre mises not rc quired by the company on advantsgeous terms. The 
coat of fitting these premises for the company's purposes, viz , £961 
бв. 3d., is also charged in the revenu: account. Mr. J. Denison Pender 
is the director retiring by rotation, and offers himself for re-election. 
The avditors, Messrs. Deloitte, Dever, Griffiths & Oo., retire, and 
offer themselves for re-election. 


Metropolitan Electric Supply Company. 


THE twelfth ordinary general meeting of the shareholders of the 
Metropolitan Electric Supply Company was held on Tuesday last at 
Winchester House, E.O., Sir James Pcnder, M.P., presiding. 
The CHarnman said: I desire, in the first place, to express my 
that, owing to the serious illness (юш which our chairman, 
Bir Eyre Shaw, has passed, he is not present to-day, and it has there- 
fore devolved upon me to preside on this occasion. I feel sure that 
Bir Eyre Shaw will receive the sympathy of all the shareholders, and 
that you will give me that support which you have so readily accorded 
to the chair in the past. Since we last met we have to deplore the 
loss of Dr. Jobn Hopkinson, who, as one of our consulting engineers 
from the inception of the company, rendered us the greatest help in all 
the many technical questions upon which he was called upon to 
advise. The report and accounts fully show the company's 
ition during the period with which we are dealing; 
ut I will endeavour to explain them in greater detail in 
the remarks which I have now the pleasure of making. 


leges attaching thereto. The additional capital thus 


Turning in the first instance to the capital account, you will observe 
that our capital has been increased by the issue of 22,500 shares. 


тең shareholders have written to us in reference to this issue, bat I 


you will readily call to mind that these shares were subscribed 
for at pw by tha holders of founders’ shares in consideration of the 
rights cf those shares having been cancelled. This arrangement was 
carried out in accordance with the resolutions passed by you at an 
extraordi eral meeting on June 7th last. I may take this 
opportunity also of explaining that the shares Nos. 1 to 100, which 


. were formerly founders’ shares of the ricminal value of £10 each, now 


rank as ordinary shares of like value, but without any р. 
sued, ап 

upon which up to the end of the year £118,530 had been paid, has 
been almost entirely expended on mains and on our new Willesden 
works. With regard to our works at W.llesden, you will bave 
observed from the report that an Act was obtained during the last 
session of Parliament authorising us to еге: theso works, and this 
Act also gave us power to lay our mains along the tow path of the 
Grand Janc‘ion Cans] Company, we having previously entered into 
an egreement with that body for that purpcse. At ore time we 
hoped that it might have been possible to have had the assistance of 
the, e works to relieve tbe strain of the past winter's supply. Tois, 
however, it was not practicable to effect, and we bave no doubt in 
the long run that it will be found advaotageous not to bave been 
tempted to unduly press forward thes» works, for emple time will 
now be available fcr perfecting this important underteking, as we 


are now aiming for the completion of the fir.t portion in the early 


t of the summer, in order that the plant may з in thorough work- 
ing order to cope with next winter's demand. With regard to our 
«xpenditure on mains, this, in addition to our normal extensions, has 
been largely caused by the change we are gradually me king in our 
system of supply. The unfortunate fire which occurred at our Man- 
chester Square works in the summer considerably delayed us in this 
work, the necessity for which, from the point ef view of economical 
working and distribution has already been explained to you, and is 
becoming increasingly urgent. The only other item in cur capital 
expenditure, to which I thiok it is necessary to allude, is the heavy 
item of Parliamentary expenses. A portion of this expenditure was 
entailed in connection with our Willesden Act, and the remainder 
through our having been forced to defend, and I am glad to say 
successfully defend, our property in Marylebone. To this I shall 
refer again. We will now turn to the revenue accounf, and here you 
will see that we have had a very considerable increase of busi- 
ness, ап increase which is not altogether shown by the growth of 
revenue receipts. This is accounted for by the large reductions 
we found it neces:ary, as а matter of policy, to make in our rates of 
charge to customers. In addition to the desirability of conoiliating 
local authorities, we had to meet actual compes ton in some districts, 
and to provide for a contingency of possible competition in others 
before the alteration in our system of distribution and the completion 
of our new generating works bad placed us in a аатта 
to make this reduction profitably. Tais is putting in а nutshell the 

rincipal reason of the reduction in the dividend which it has been 
ound practicable to recommend. This is also the principal explana- 
tion of the increased proportion of revenue expenditure to y ditus 
income, although the fire at Manchester Square, to which I have 
already referred, involving as it did large purcbases of current from 
other companies, and the serious trouble brought about by the Welsh 
coal strike, have also had an important share in the inorease of 
expenditure. The coal strike was a serious matter, as it not only 
entailed the use during its continuance of unsuitable and expensive 
fuel, bat it bas left behind it a legacy of increased prices, which we 
fear will be maintained for some time to come. I ought to take this 
opportunity of expressing our thanks for the assistance rendered 
to us by other supply companies, by wbich we were enabled to sup- 
plement our own supply du the exceptional period under 
revisw. With regard to this coal expenditure, the amount of which 
is such а serious factor in our working, I can assure you that the 
board are fully alive to the absolute importance of effecting every 
postible economy in this direction. It is wholly in view of this 
necessity that our original system of distribution, admirably adapted 
as it was for pioneering work over & large district like ours, but un- 
suitable after the business has devel , and the demand has become 
general, is being changed as speedily as circumstances will admit. 
These changes, coupled with the decreased works’ cost, which we may 
hope to attain at Willesden, will, the board are confident, ultimately 
have the effect of placing the company in а pos ition to cope profitably 
with any requirements which may arise. The changes I have indicated, 
and the completion of our works, all point tothe necessity of further 
capital issues. It will bs eeen from the accounts аб we have funds 
in hand sufficient for immediate requirements, but jt will probably be 
found necessary to make some further issue of capital during the year; 
and the board, happily now unhampered by the special interests 
of different classes of shareholders, will be able to take such measures 
as will best serve the interests of the company asa whole. You will 
observe that the numb»r cf lamps connected during last year is a 
larger one than in a: y previous report. No doubt this is accounted 
for in a great measure by the reductions we have made in our rates of 
charge, but quite apart from this, there is no doub* that the use 
of electric energy is becoming yearly more general and more a 
necessity. Itisnow my pleasing duty to refer in a few words to the 
work of our staff during а time of exceptional strain and difficulty ; 
for with this very large increase of lamp connection and without the 
hoped-for assistance from Willesden, some of our works were severely 
taxed, and we ought to acknowledge the skill, care, and vigilance cf 
our officers in successfully copiog with this exceptional. state 
of affairs. We should have preferred to have been in a 
po:ition to recommend at least a similar dividend to that 
of last year, but as, in addition to the reasons which 
I have given, the board are in agreement with your auditors that it 
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is necessary to build up the nucleus of 4 strong depreciation and 
reserve fund, they hav. not felt justified in exceeding their present 
recommendation. They are, however, fully confident in the sound- 
ness of the company's position, and look forward to the time when 
the rate of dividend paid last year will not only be sgain reached but 
exceeded. In conclusion, I should like to вау а few words respecting 
the stiff fight which we hsd in Parliament last session to protect our 
pro against th» application made by the Marylebone Vestry to 
obtain competitive powers of supply against us. I scarcely liks from 
this position to criticise too closely the unfortunate and mistaken 
policy which that Vestry has adopted towards this company. While 
freely admitting that their action was dictated by a desire to serve the 
intereats of the ratepayers, of which it should not be forgotten that we 
are numbered amongst the largest, we rejoica that Parliament has 
decided to protect the interest cf investors against what we consider 
to bave been а most dangercus attack upon the security of capital. 
I trust that this policy will in future be respected аз a precedent, 
and I shall certainly do my best to uphold it. With these few 
remarka I now beg to move :—'' That the report and accounts for the 
year ended December 31st, 1898, presented to this meeting be and 
are hereby approved and adopted, and that in addition to the interim 
dividend of 5з. per share paid on Beptember 23rd, 1898, а further 
dividend of 5s. per share ол shares numbered from 1 to 62,500, and 
of 84 per share on shares numbered from 62,501 to 85,000, ba and the 
same are hereby declared, such dividends to be payable on March 
15th, 1899, to ail holders who were on the company’s registers on 
March 4th, 1899." 

Lord Јони Hav seconded the motion, which, after some discussion, 
was agreed to, 

The retiring dircc‘ors having been re-elected, a vote of thanks 
to the chairman and directors and to the staff concluded the 
proceedings. 


Isle of Man Tramways and Electric Power Company. 


Тн report of the Isle of Man Tramways and Electric Power Com- 
pany, Limited, relating to the general undertaking, states that the 
amount available for dividend is £11,506. The directors recommend 
the payment of a dividend of 6 per cent. on the pre ference and ordi- 
nary sbares, which will absorb £9,900. They propose to carry 
forward £1,000.to reserve fund, and to transfer the remainder to the 
profit and loss account. The company has acquired valuable water 
rights, which will be used for generating electricity and other pur- 
poses requiring power. An expert has reported that by these means 
500 horse-power can be constantly obtained for eight months of the 
year, and the directors are further advised that by harnessing this 
power, they will be able to generate and accumulate sufficient elec- 
tricity to work electric and cable systems, and do whatever lighting 
may be required. This will effect a considerable saving, as the steam 
plant will be shut down for eight months in the year. O:herarrange- 
ments are being entered into, which are expected to largely increase 
passenger and mineral traffic. The report of the Laxey and Ramsey 
section of the company announces a profit of £72, which it is proposed 
to carry to the profit and loss account. 


The Dover Electricity Supply Company, Limited. 


THE directors’ report states that further capital expenditure, amount- 
ing to £7,714 le. 94., has been incurred during the year in order to 
meet increased demand for current by the installation of additional 
plant and mains. The result of the year’s trading shows that steady 
progress has been made, tho gross profit of £1,127 17s. 5d. earned in 
1897 having been increased to £2,133 7s. 11d., after setting aside a 
sum for the formation of a depreciation reserve. Astill more favour- 
able result would have been shown bat for the increased cost of fuel, 
arising out of the Welsh coal strike. It will be seen that the gross 
profit is more than absorbed by iaterest 98, but the directors 
have pleasure in stating that by the issue of the balance of the 
ordinary share capital arrangements have been made to pay off the 
loans on which the part of these interest charges arise. The 
profits of the current year will thus, after meeting debenture interest, 
be available for the payment of dividend to the shareholders. Daring 
the year applications have been received for the equivalent of 
2,407 8-O.P. lamps, thus increasing the connections at December 31st 
to approximately 12,500 lamps, exclusive of the supply of power to 
the Oorporation tramways, which now reaches a maximum of 
250 H.P. daily. A contract has been entered into for the supply of 
current for а term of years, for both lighting and power, to the con- 
tractors for the National Harbour Works. The demand for current 
for the Corporation Electric Tramways is steadily increasiog, and the 

gives general satisfaction. On July let last & modification of 
the company's tariff was introduced, based on а maximum of 7d. per 
unit for a period of 14 hours p*r day, and Sd. per unit thereafter. 
This reduction has given general satirfaction, and is resalting in a 
steady accession of bu iness. 


The British Electric Traction Company, Limited. 


Тин report to be presented to the shareholders at the third ordinary 
general meeting «f the company, to be held at Donington House, 
Norfolk Street, Strand, London, W.O., on Saturday, March 18th, 1859, 
states that during the past усаг tke direct:rs have issued 10,000 
6 per cent. cumulative preference sbares of £10 each at £12 10s. per 
share, and £100,000 debenture stock at £116 per cent. The whole 
of the premiums (after deducting expenses), amcunting to 
£29,135 15s. 8d., have been placed to a reserve fund, and this amount 
has, since the close of the year, been invested in consols, Since the 


closing of the books farther issucs have been made of 20,000 prefer- 
ence shares and. £100,000 debenture steck. The proceeds of these 
issue will be brought into the next account. The subscrib:d share 
acd debenture capitsl із now— 


£300,000 in ordinary shares of £10 each; 
300,000 in 6 percent. cumulative preference shares of £10 each ; 
200,000 5 per cent. perpetual debenture stock. 


£800,000 


The whole of the present authorised share capital of the company 
having been subscrib:d, the directors recommend that powers be 
taken to increase the nominal capital of the company by the creation 
of 60,000 shires of £10 each; and notice is given herewith of an 
extraordinary general meeting of the shareholders to consider, and, 
if deemed advisable, to pass the necessary resolu'ions. Tho gross 
profite, including £9,804 93. 64. brought forward from last year, but 
without taking into account the aforesaid ү of £29,135 
152. 8d., amount to £77,999 14s. 7d., and, after deducting the propor- 
tion of general «x penses chargeable to revenue, and also the expenses 
incurred in connection with schemes not proceeded with and written 
off, and interest on debenture st:ck, there remains a net profit of 
ee 13s , which the directors propose should be applied as fol- 
we :— 
Remaining portion cf preliminary «xpenses written 
off .. - i: ido wei p" E" .. £5,879 1 8 
Reduction of good will account ... Seis .. . owe 5000 0 0 
Interim dividend at the rate of 6 per cent. per | 
annum, paid on preference shares to Augu.t 15 h, 


1898 e" si is ies ae T: : 1,195 18 8 
Dividend at the rate of 6 per cent. per annum on 
preference ebares, due February 15:h, 1899, accrued 
to Dacember 31st, 1898  . ... s € *. 2952 1 O0 
Dividend at the rate of 6 per cent. on the ordinary 
shares for the past year vid ss 88 .. 18,000 0 0 
Carry forward to next асс .unt... ius oes .. 35451 13 8 
£67,778 13 0 


Arrangements have been made for the adoption «f electric traction in 
various localities. In some cases agreements have b:cn entered into 
for the purchase or leasing of ‹ xisting tramway undertakings, while in 
others, Parliamentary powers or orders under the Ligh: Rail ways Act 
have been sccured or applied for. Someof these arrangements have 
been made in co-operation with other parties. The total amount 
expended on works, and in negotiations and promotions (after deduct- 
ing the costs of undertakiogs which have been sold or transferred, 
and after writing off expenses incurred in res of schemes or con- 
tracts not proceeded with) is £157,730 17s. 74. These matters are 
more particularly referred to in an appendix to this report, which we 
hope to publish next week. Тһе company holds shares and deben. 
tures (which cost £420,731 24. 11d.) іп a larga numbar of exti: g 
tramway and analogous c.mpanies, snd in some instanc:s the 
majority of shares, with a view to the furtber davelopment of 
the company’s business, and the adoption of electric traction. 
Particulars of mes! of these associated o-mpanies are given in 
the appendix. An income of £11,853 15s. 10d. has b»en derived 
from investments, but a large proportion of the amount appcaring 
under this head in the balance-sheet was not so employed until 
the latter part of the year. Та order to include the resilte of 
the working and ths accounts of the associatd companies, which 


are generally made up to December 31st, in the annual report and 


accounts of the company, the directors propose that in future the 
accounts of the company should be mads up to March 31st in each 
year, and that the annual meeting should b> held as soon thereafter 
as possible. The directors who retire this year are the Right Hon. 
Lord Rathmore and Mr. John Smith Riworth, and both are eligible 
for re-election. Mr. Frederick W. Smith, F. O. A., retires and is 
eligibls for re-election. 


Bournemouth aud Poole Ele.tricity Supply 
Company, Limited. 


Мв Азмов H. BANDEBSON, chairman, presided over the second ordi- 
nary general meeting of the above company held at Winchester 
House on Monday, and, ia moving the adoption of the report, said 
the pleasure the directors had in meeting the shareholders was en- 
hanced by the fact that the results had been better than they antici- 

ted by the prospectus of the company. With regard to their 
Palins -sheet, their assets were represented by investments of £4,000 
in 24 per cent. Government stock, and also an investment of £51,108 
103. 24. in Bournemouth and District Electric Light Company ordi- 
nary shares. Toey had also loans to that company amounting to 
463,891 98. 10d. Iaalltheamountinvested in that company amounted 
to £119,000. The premiumson the first issue of shares had been applied 
towards writing off the preliminary expenses and it simply left a balance 
of £18 10s. 4d , which had been written off out of the revenue of the 
year. The only exp3nditare made by the company on capital account 
during the past year had been the ex pense of applying to the Board 
of Trade for provisional orders for the districts of Christchurch, 
Pokesdown and neighbourhood. That would include a rapidly in- 
creasing area, which in the future they considered would be a 
most valuable asset to the company. The only other item on 
that side of the balance-sheet was £4,430, sundry debtors. It 
consisted mainly of interest and commission due to December 
31st, 1898, to that company from the Bournemouth and Dis- 
trict Company, and that had now bsen very considerably 
reduced. Ол the other hand, they had their authorised capital 
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- of £150,000, of which £30,000 was yet unissued. . With regard to the 
revenue account, the total receipts were £6,108 9з. bd. and after 
deducting their expenses of abont £91, they bad carried forward a 
balance of £6,013 4s. 10d. to net revenue account. They had paid a 
dividend at the rate of 4] per cent. on the preference shares to June 
91st, 1898, amounting to £1,239 15s., and elso a final dividend on the 
shares, which left £3.469 available for distribution now, and the 
directors recommended that а dividend at the rate of 4 per cent. on 
the ordinary shares ba now declared, which would absorb £2,262, and 
leave a balance of £1,2C6 91. 10d. to be carried forward to the next 
account, In the opinion of the directors they held a very valuab'e 
property, for they now possessed the whole of the capital of the 
Bournemouth and District Electric Sapply Oompany. Asan illus- 
tration of the progress made by that company, he might mention 
that during the past year there had been an equivalent of 8,752 
8-candle-power lamps applied for as compared with 3,482 in 1897. 
Taese were record figures in the history of the company, although 
it was, perhaps, too much to hope they could continue to make 
such a record of progress every year. There was an application now 
bsfore the Board of Trade for the transfer of the undertaking now 
held by the Bournemouth and District Company to their company, 
and as they held the whole of the shares, thera would appear to be 
no opposition to the tranefer. If the transfer took place, it would 
considerably decrease the amount of their administration expenses. 

Me. HoskEgB seconded the motion for the adoption of the report, 
and remarked that the electric light had greatly grown in popularity 
at Bournemouth. In 1897 they had 3,482 8-candle lamps applied for, 
and last year they had 8,752 8-candle lamps. The districts of Ohrist- 
church, Pokesdown, and Winton, for which they were applying for a 
provisional order, were closely populated, and should be most 
valuable. Mr. Hosker also s in high terms of tbe services of the 
mavaging engineer, the secretary, and the local sccretary. 

Mr. ALDRIOR asked whether there was any likelihood of any a pii- 
ш now before the Board of Trade overriding the present rig 

e company. 

The CHAIBMAN said the Bournemouth Company had done a great 
deal of work in the district, and for a long time worked without a 
prcfit, and jadging from the mode in which the Board of Trade had 

 &cted in all other applications which bad been made, be did not think 
that they need fear that the Board would do anything unreasonable 
or inequitable. 

The report was then adopted. 

Bubsequently it was agreed to remunerate the directors at the rate 
of £300 per annum, to be increased to £500 if the Bournemouth and 
District Elcctzic Supply Company was taken over during the year. 


British Insulated Wire Company, Limited. 


Wm have received the following &ooount of the third 
general meeting of this company, held at the works, Presoot, on 
Wednesday, Mr. W. Marriner Brigg, chairman, presiding. 

The CRHAIBMAN congratulated the shareholders on tha substantial 
progress which the company had made. Orders continued to come 
in very satisfactorily, and they were now in the position that in the 
middle of the third month of the year they had sufficient orders in 

. haud to occupy their works for ths whole year provided their total 
output did not exceed that of the past year, though that was not at 
all likely. They had every reason to look forwa:d to a still more 

-successful future. They had found it desirable to go in for a 
still further extension of their works, and that extension was already 
commenced. They had also arranged for a quotation of the com- 
pany’s shares on the London and Manchester Stock Exchanges. 
They had from time to time written off considerable amounts, 
aggregating some 270,00), as against depreciation, and in every way 
the company was in an exoellent position. 

Mr. EBmRNEZzER [шен seconded the motion, which was. unani- 
топу adopted. 

Mr. F. Surrg, of Prescot, moved that, in accordance with the 
directors’ proposal, a further dividend of 10 per cent. on the ordinary 
shares, making 15 per cent. for the year, be declared. 

Mr. C. P. ВрАВЕВ seconded, and the motion was unanimously 


agreed to. 
Messrs. J. E. Pearson and Thos. Snape were re-elected directors, 
-and Mevers. Chalmers & Wade were unanimously re-elected auditors. 
A vote of thanks to the chairman was carried with acclamation. 


Official Announcements re Companies. 


Norios is given in the London Gazette for 10th inst. to the e ffect that 
names of various companies, inoluding the followirg, will be struck 
off the register within three months unless cause is shown to the 
contrary 
Akester Blectrc-Motor and Accumulator Company, Limited. 
Anders's Telephone Company, Limited. 
Denison Auto-Telegraph Machine Syndicate, Limited. 
Economic Electrical Specialty Company, Limited. 
Electrical Plant, Limited. 
Globe Electric Company, Limited. 
Hermite British Electro-Bleaching Company, Limited. 
Lineff Electric Traction and Lighting Syndicate, Limited. 
Mexican Gas and Electric Light Company, Limited. 
New Electricity Supply Company of Croydon, Limited. 
Omnibus and Tramcar Electric Lighting Company, Limited. 
Pboœbus Electric Battery Syndicate, Limited. 
Rogers Aro Lamp Company, Limited. 
Self- Gensrating trio Vehicle Light Syndicate, Limited, 
Tayler-Smith Electric Company, Limited. 


Prospectus. _ 
In another part of this issue will be found a prospectus of Messrs- 
W. J. Glover & Co. (established 1818), Limited. The nominal share 


capital is £10),000 in £40,000 5 per cent. preference and £60,000 
ordinary shares. The present issue is for 240 000 preference and 
£45,000 ordinary shares (£1). The company will combine the mana- 
facture of wire drawing, rubber and insulating matarial, and electric 
cable meking, and will take over the properties cf Messrs. W. J. 
Glover & Co.'s business at St. Helens. The services of Mr. G. E. 
Heyl- Dis, managing director, have been retained for a term of five 
years. The net ave profits for the past ten years hava been 
£1,847, while for a balf-year in 1898 they were at the rate of £3,400 
er annum. Works for the electrical and rubber departments of the 
have been acquired at Warrington. With the amount of 
the present issue it is proposed to extend the present wire-drawing 
and rope-makipg business at St. Helens, and to equip the factory 
acquired at Warrington. T'he company claims that it will be in the 
unique position of being able to manufacture electric cables direct 
from the raw ma*erial, saving intermediate profits. The vendors take 
£52,C00 (£17,000 in cash and £35,000 ordinary shares). The list 
closes an Wednesday next, 


Rockhampton Gas and Coke Company.—The r: port 
of this company for the half-year ended December 318k, 1898, shows 
that the gas operations have made а profit of £2,111 and the electrical 
operations £286. The company has just received the sanction of 
Hie Excellency the Governor in Oouncil for powers for electric 
lighting at Rockhampton for the full term of 42 years. The com- 

ny’s position in connection with the supply of electricity for Rock- 
Каш роп and its suburbs being thus assured, the directors intend 
issuing debentures on the London market. The revenue account 
(electrical) shows fittings, current sold, professional services, £50, . 
and rental on fittings £28 odd = £1,012, this leaving a balance of 
£286, which has been carried to net revenue account. 


County of London and Brush Provincial Electric 
Company.—The directore of this company have decided to recom- 
mend payment of a dividend on the preference shares at the rate of 
6 per cent. per annum, less income-tax, for the six months ended 
December 31st, 1898, carrying forward £5,774, subject to confirma- 
tion at the annual general meeting to be held on 27th inst. 


Bournemouth and District Electric Supply Com- 
pany.—A meeting of the above company was held at the offices of 
the County of Londcn and Brush Provincial Company, Moorgate 
Court, on Monday. A representative of the ErzcTBICAL ReviBw, 
who attended to report the proceedings, was informed that the meet- 
ing was private. 


F. H. Royce & Co.—A prospectus has been before the 


public this week inviting applications for an issue of 6,000 £5 pre- 


\ 


ference shares (6 per cent. cumulative) in F. H. Royce & Oo., Limited, 
electrical and mechanical engineers, of Hulme, Manchester. 


Royal Electric Company ef Montreal —А quarterly 
dividend cf 2 per cent., at the rate of 8 per cent. per annum, has been 
dec 


City and South London Railway Company.—Letters 


ot allotment for the issue of £375,020 ordinary share capital have 


been posted. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company na receipts for the week 
аш M ras lith, 1809, were £212 9s. 6d.; aggregate to date, 
[) 8. е 


The Bristol атов e dear rm giten ign T err] ae for the 

week ending March 10th, 1899. were £2,496 15s. ; period, 
1898, 23,959 18s. 2d. ; increase, £200 1s. 10d. 

The City and South London Rail Company.—The rece pta for Ше ver 
ending March 12th, 1899, were £1,072; week arch 18th, 1898, 
£1,017; decrease, £5; total receipts for half-year, , £13,179; oorre- 
sponding period, 1896, £11,796; increase, £888. es open, 8}. 


The Dover Corporation Electrio Tramways.—The receipts for the 
en March llth, 1899, were £147 4« 7d.; week en 
12th, 1898, £100 5s. 9d.; increase, £46 18s. 10d. Total receipts to date, 1809, 
£1,480 18. 8d.; corresponding period, 1898, £1,048 118. 6d.; inorease, 4881 
9s. 9d. Miles of track open week ending March llth, 1699, 8; week 
ending March 19, 1 8. miles run week ending aod 
umber 


ear—D. U. T. 
Co., horse cars, 111 15g. 8d.; 
D. B. D. Co., electric cars, £878 108.; total, £2,887 10s. 6d.; increase, 
£351 28. 8d.; aggregate to date, £81,724 Os. 11d.; ditto last year, 280,202 Os. 9d. ; 
increase to date, £1,522 0s. 2d. Worked:—The mileage open із 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
March 8th, 1899, were £801; total receipts to date, March 8th, 1899, 
0 Miles of track open, 8}. Car miles run, 5,856. Number of 
oars, 10. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
March 12th, 1899, amounted to £1,864; corresponding week last year, 
£1,830; increase, 234. 

The South Staffordshire Tramways Company.—The receipts for week ending 
March 10th, 1809, were £588 9s. 8d.; Же deg iv for 10 weeks, 
£5,984 бв. 7d.; week ending March 1161, £698 6d.; aggregate 
receipts for 10 weeks, £5,789 10s. 4d. 


Vol. 44. No. 1,112, Manon 17,1899) THE ELECTRICAL REVIEW. 488 


SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| Business done 


Stock | | 
Present or Dividends for Closing Closing during 
Issue, NAME, Share.| the last three years. eee mae | А ит March 15th 
1°96. | 1897. | 1898. Highest. Lowest. 
124, 40070 African Direct Telegraph, 4 95 Debs. 85 ss ЛОО 22 8 100 —104 100 —104 Pes са 
25,000 | Amazon Telegraph, shares  ... "Y . Ө ..| 10 3 — 4 8— 4 
125,000 Do. do. 5 % Debs. Red. ... e р ... | 100 | У 87 — 92 87 — 92 m T 
905,56011 Anglo-American Telegraph  ... ci ahi жа ee Stock £2 13 8 43 9s| 65 — 68 65 — 68 66 6% 
8,047,2201 Do. do. 6% Pref. >... .. . Stock 5 6, 6 P 6 95 1173—1183 1164—1174 | 115) | 1161 
8,047 ,2201 Do. do. Deferred... ...  .. .. Stock 18s. %| 141— 142 131— 14] 148 1315 
180,000 | Brazilian Submarine Telegra uiv. D, УДО 7 9 1 % А 16 — 164 16 — 164 164 | 16% 
. 75,0001 Do. do. 5 K Debs. And series, 1906 ...| 100 77 110 —114 110 —114 5 .* ves 
44,000 | Chili Telephone, Nos. 1 to 44 000... it 5 4 4 @ 21— 34 2— 3} 
10,000,000$| Commercial Cable e $100 | 8 8 190 —200 199 — 200 vee ә, 
. 1,832,528] Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock ... ; .. 105 —107 К —107 1063 | 1053 
j Consolidated Telephone Construction and 8 10/- 12 % | ... iu mW MW W % en en 
16,000 | Cuba Telegraph .. (m uA et, 10 | 8 7% . | 08—104 | 94—14 
6,000 Do. 10 % Pref. and ex NT: ү PUR 10 |10 10 е 174 — 184 174— 150 
12,931 Direot Spanish TES. wai 558 ta 5 | 4 t 4— b 4 — . 
6,000 Do. do. Cum. Pref. | Ho X [10 10 — 11 |10— 11 108 | 104 
80,0001 Do. do. 4 Debs., Nos. 1 to 6,000 ... | 50 | 44% 43 * [104 —107% 104 —107% |... en 
60,7101) Direct United States Cable e| 20128106 | ove | 121— 127 121— 122 | 124 
120,000 | Direct West India Cable, 44 95 Reg. Deb. Ке 2331] 2000] e "E .. |103 —106 103 —106 I I 
4,000,000 | Eastern Telegraph, Ord. Stock . wei tk e. |[Stock| ... see .. |180 —185 180 —185 183 | 181 
1,795,000 Do. 34% Pref. Stock 100 | as: ds *. 104 —107 104 —107 bas vas 
89,900 Do. р Debs., repayable August, "1899... | 100 | 5 % 5 .. | 99 —102 99 —102 * MW 
1,432,268! Do. Mort. Deb. Stock Red.. Stock 4 @ + 126 —130 |125 —129 | 127 |125} 
250,000 pam rr іе, and China Telegraph ... | 10 |7 7 * |18— 183 | 18 — 183 18) | 18i 
0 5 Aus. Gov. Sub.) Deb., 1900, red. ann. EN 
16,2001 dres., reg. 1— 1,049, 3,976. 4,826. [| 100 6 26 |5 26 | .... |99 —103 | 99 —108 
64,4001 Do. do. Bearer, 1 ‚050—3, 975, 4, 327—6, 400 | 100 | 5 5 100 —103 100 —103 
320,000} а 4 % Deb. Stock ... Stock) 4 4 125 —129 126 —129 
astern and South African Telegraph, 5 % Mort. Deb., et TT 
35,100! p red. ann. drgs., Reg. Nos. 1 to 2,943 100 | 5 5| + vd, I8 Tec 
46,5001 Do. do. to bearer, 2,844 to 5,500 | 100 | 5 885 100 —103 100 —103 
300, 0007 Do. 4 y Mort. Debs., Nos. 1 to 3, 000, red. 1909 | 100 | 4 ЭА 102 —105 102 —105 
200,0001 Do. 495 Reg. Mt. Debs. . Zub. * 1—8,000 | 25 4 ie 104 —107% |104 —107% | ... TA 
180, 227 Globe Telegraph and Trust 10 | 44 44 122— 134 | 12%— 13} 133 | 123 
180,042 Do. do. 6% Pre. эш ш | 10/6 6 . | M — 17} = 174 | 174| 16H 
150,000 mà Northern Telegraph, of Copenhagen ..| 10 10 10 30 — 81 — 81 30à | ... 
ax and Bermuda Cable, 44% Ist Mort. Debs. is =r = 
97,800 within Nos. 1 to 1,200, Red. } akg (pese (ie ae: нысы 
17,000 | Indo-European Telegraph Sa *. | 25 |10 10 67 — 60 57 — 60 
100, 000 London Platino-Brazilian Telegraph, 6 96 Debs. ... *. | 100 | в 6 108 —111 108 —111 iv oe 
484,597 | National Telephone, 1 to 484,597... . 56|6% 6 6 44— 5 4j— 54 5 43 
15,000 Do. 6 % Cum. lst Pref... - ww 016 6 6 13 — 15 12 — 14 134 | 13 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 Ф 13 — 15 12 — 14 )3&| 128 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 43— 5 — 5 5| 468 
1,829,4711 Ро. 34 % Deb. Stock Red. x. Stock 34% | 34% | 34% | 99 —101 | 99 —101 1004 99 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|5 5 — à — ] i 
100,000) Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 t 105 —108 105 —108 
11,839 | Reuter’s ... or е eva © 8 5 5 — 7 — 7 
3,381 Submarine Cables Trust "T 80 T 54 sa [Oe ... А 189 —144 140 —145 
58,000 | United Biver Plate Telephone m labes ба jh 5|5%|6% 4i— 5} 4f— 5} 
151,788! йо. 5% Debs. ... T Stock ; 104 —107 104 —107 - а 
200,0001| West African Telegraph, 5 Y Debs. . 100 5 5 | ... | 98 —101 99 —102 104} | ... 
80,008 | West Coast of America, Nos. 1—80, 000 and 53, 001—538, 008 EET. TA РР à— 1 i— 1 ees oes 
150,000 Do. do. 4% Debs., 1—1 ‚500 gua. by Braz. Sub. Tel. | 100 sa .. |108 —106 103 —106 
889,521 | Western апа Brazilian Telegraph + 5 Deb. Stock Red... |Stock| ... T .. |107 —110  |107 —110 5 
88,321 | West India and Panama 3 <i 10 | 1 Ё eR li— 21 li— 24 M 
84,563 Do. do. 9 Cum. lst Pref. sc ее 6 .. |104— 11 104— 11 103 
4,669 Do, do. Cum. 2nd Pref. . 10 | 6 6 ine 9 — 10 9 — 10 "ES ow 
80,0001 Do. do. do. 5% "Debe. Nos. 1 tol ,800 100 | 5 5 105 —108 |105 —108 T e$» 
158, 1001) Western Union of U.S. T agree, 6% Ster. Bonds sas. | 100 | 6 6 98 —103 |100 —105 as 5% 
| | 
ELECTRICITY SUPPLY COMPANIES. 
80,000 hating Cross and Strand Electricity Supply 5|6%|7% 8 %|114— 123 | 114— 12{х4 
20,000 Do. do. do. do. 4j 95 Cum. Pref.| 5| .. г T 6— 6 | 6— 64xd 63 
84,000 Chelsea pain Supply, Ord.,  ... а 5 5 6 6 Ф | 83— 94 8 — 9 xd 
60,000 Do. do. Ф Deb. Stock Red... Stock 44% | 44 . |114 —116 114 —116 mm gne 
50,000 | City of London — Lighting, Ord. 40,001 90,000 10 7 10 6 % | 194— 204 18 — 19 xd) 19; | 183 
10,000 Do. Ord. Nos. 90,001 to 100,000  ... yin T E a0 gm . | 19 — 20 18 — 19 ха ... iss 
40,000 - Do. 6 % Cum. Pref., 1 to 40,000 ... 10 d AME. 6 % | 15 — 16 185 — 16 xd| 15] 154 
400,000 Do. 5 % Deb. Stock, "Scrip. (iss. at £115) ‘all paid Р 5 .. |124 —129 |124 —129 1204 | ... 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—380,000 | 10 | ni | nil nil | 12 — 18 114— 124 121 | 113 
10,000 Do. do. do. Nos. 30,001 to 40,000 Л е .. | 12 — 18 114— 124 бе» P4 
20,000 Do. do. do. 6 95 Pref., 40,001—60,000 | 10 | 6 Ф 6 6 Ф | 144— 154 | 144— 154 14} 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. ed sop 5 5}— 51 51— bj 578 
15,661 ул агза: Electric Light Supply, Ord., 101 to 15, 761 e 6 % | 9 — 10 81— 9х4! ә... 
12,000 (Ќу ^ Cum. Pref. . 6/7757 à 94— 104 9 — 10 xd 
110,000 | London Electric Supply Corporation, „ Sl ue loss dos p 4 31— 4 
48,050 = do. do. 6 % Pref. B. Lau * 16 B 6—7 64— 7 ха .. 49 
100,000 до. до. 4% Ist Mt. Db. Stock Rd. |Stock| ... ЮР .. |104 —106 |105 —107 107 | 105% 
32,500 Motzopoitien Electric Supply, 101 to 62,500 we | 1015 % 6 P 5 J | 164— 174. | 16 — 17 161j| 164 
Do. E. ‚501 to 85,000, £7 pai . | 14—18} 18—18 || 
‚0 First Mortgage Vel de Stock | ... 44 44 .. 118 —121 |117 — 7 
6,452 | Notting Hill Electric Lighting soe ove 10 | 4 6 6 161— 174 164— vi^ — 
81,980 | St. James's and Pall Mall nee Light, DER: un 5 103% 14495 114 164— 174 | 164— 17 l7,, | 163 
20,000 Do. | do. 79$ Friet., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 98 | ... 
65,000 | South London Electricity Supply, Ord., £3 paid .. — ...| 65 | .. 5 .. | 8). 33 | 3j— 33 38 | 84 
900| Westminster Electric Supply, Ord., 101 to 80,000 is 519% 1295, 12 95, | 154— 164 | 154—16 163 154 
* Bubject to Founder's Shares, t Quotations on Liverpool Stock Exchange, 
t Unless otherwise stated all shares are fully paid. | Dividends paid in deferred share warrants, 17 being used as сарі 1. 


W of one year and the first part 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


= кеги — = 
. tock Closin Closing : 
Present 2 ; or Dividends for during week 
МАМЕ. notation Quotation 
Issue b the last three years. ar. 8th. Mar. 15th. Mai tat. 1595 


| Business done 


1596. уыл. | 1698. Highest | '.0wegt. 


60,000 Aluminium A" shares, Хов. 1—60,000  ... aes ка 1 3 — 33 з — 8j s 


90,000 Do. 44 95 1st Mort. Deb. Stock Red. qs e. Stock Sef — | 94 —100 94 —100 ms 
80,000 xxxi Electric 5 ps n. 1 mn 10 aif . |174— 18) 21 — 22 211 18 X 
o. do. 6 um. | 
10,000 ( | (iseued at £2 10s. prem. all pd. ) РЕ * | 183— 133 | 18$— 14} 14 134 
100,000 Do. do. 5 Y Perpetual Debenture Stock ... |Stock| . bs . (125 —127 126 —129 129 | 127} 
90,000 | Brush Elecl. Enging., Ord., 1 to 90, 00 8 | nil nil А lj— 24 2— 2} 270 4 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 2| wil 19 .. 21— 2 21— 2 А any 
125,0001 Do. do. He eb. Stock s. [Stock] ... г. .. 110 —114 110 —114 ae M 
,000 do. 2nd Deb. Stock Red.. Stock ... | ... | .. 101 —104 [01—104 | 103 |... 
20,000 Calendar Cable Construction shares, Nos. 1—90,000 ... bj .. bes .. | 124— 13} | 124— 133 | 13 | 1244 
90,000 do 44 9 1st Mort. Deb. Stock Red. Stock| hkk .. 114 —117 |114 —117 satiety wae 
85,250 биш Loudon Railway, Ord. Shares ist js su dO uus ix " 92— 10} 9$— 10} 1m 10 
178,808 Do. do. do. £8 paid ae, Siegen Чы ro sa sd 71— 8} 71— 8& 745) "d 
61,088 Do. do. Pref. half-shares £3 paid о Е Т & РЯ 934— 4 3— 4 ius is 
71,447 Do. do. Def. do. £5 paid ... | ..| .. 41— 4j 41— 42 
680,000! | City &nd South London Railway Stock 14%, ii% 24% 70 — 72 | 68 — 70 
22,500 | Шо. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10| .. 43— 53 43— 54 
82,008 pomp & Co., SDA 10 Met R 5 882 ess - 81— 3j 34— 3j 
о. st Mort. Reg. De 8., to о . 
89,850 А 5 £100, and 901 to 1 ‚070 of £60 Red. eee eee eee eee 98 — 101 98 —101 
99,261 dison & Swan Utd. El. Let., “A” shares, £3 pd. 1] to99,28 5 6 ЕЯ ? — 2 2 
17,189 Do. do. do. „A“ Shares, 01—017,189 | 5 ds 6 $ s "a E A — 65 ops 
194,028 Do. do. do. 4 % Deb. Stock Bed. ... | 100 | ... s.. | ... | 98 —100 97 — 99 991 
112,100 | Electric Construction, 1 to 112,100 ... Ses 2| 5 в в 21— 23 23— 23 2.4) 23 
25,000 Do. do. 7 Ф Cum. Pref., 1 to 25,000 $6 2 T: T. 16 з — 8j 8 — 8 . 
140,800 Do. do. 4% Perp. lat Mort. Deb. Stock ... (Stock! ... e. -| o. ПОВ —106 |103 —106 1013 ] 
91,196 | Elmore's Patent kii d Depositing, 1 to 70,000 ... 353 a о — 9— 3 : 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 " и меа — 6 — 26 
9,600! | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,000 ..]| 10| 7 7 2s 10 — 12 10 — 12 " ; 
12,500 | Henley's (W. T.) Telegraph Works, Ord. ... “as * | 10] 10 12 14 27 — 28 26 — 27 2% | 26 
8,000 Do. аа do. 7 Y Pref. 10; 7 7 7 184 — 193 | 18$— 19jxd| 194 
50,000 Do. do. 44 Mort. Deb. Stock. Stock 44 E .. {118 —116 112 —115 ха! 115 Š 
60,000 | India-Rubber, с: Percha and Telegraph Works ..| 10 |10 10 10 Y 22 — 23 22 — 23 224 | 22 
9800 a Do. 16 es in a 4 % 1st Mort. Debs. | 100 A . . 108 —106 102 —106 T ds 
‚500 verpool Over allway, ses ww. | 10 % 8 3 10 — 10 918—104, A sis 
10,000 || Do. do. Pref., #10 paid bus .. | 10 ~ M ae 141— 16 114 — 144 Ра 
87,850 | Telegraph Construction and Maintenance nee 12 | 15 Ф 16 15 Y 40 — 44 38 — 42 xd 394 384 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 is isis .. 1104 —107 104 —107 du «xe 
18,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000  ... Bon os ven VIL nass 91— 92 10 — 103 108 14 
13,400 Do. do. 65%Cm. Prf. Nos. 6,601 to 20,000 x ss ade T 51— 63 53— 6} E 
540, 0001 Waterioo and City Railway, Ord. Stock  ... ..|100' .. Е 8 95109 —112 109 —112 112 
u ns on Live 1 Stock Kxcban è 
завы Dividends marked § are ye a year coneisting of the latter part of one UR ey 8 n 
. “LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
5 Electric O Bopp yi oean ri ge £5 CLP id) 104. National Electric Free Wiring, 10e. paid, 3—}. 
British Aluminium, Ordinary, 10 —11 P. 12—18. Smithfield Market Electric, 341—441. 
Ilouse-to-House, 44% Debentures of 2100 104—107. T. Parker, £10 (fully paid), 153. 


agii and Knightebridge Electrio Lighting, Ordinary с^ 
Fe (у pajd) 124—184; 1st Preference Cumulative 6%, £5 
(fu сг Бан), paid), 70-5. mtm 107—110. Dividend, 1898, 


ARET ар 8 Share List. Bank rate of discount З per cent. (February 2nd. 1899). 
| MARKET QUOTATIONS, Wednesday, March 15th. 
CHEMICALS, &o. This week. | Last week.  20гевде OF METALS, &o. (continued), | This week. Last week. Быны" 
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NEED AN ENGINEERS WORKSHOP 
BE DIRTY?P 


А com BIBUTOB to the Mechanical World considers that though some 
amount of dirt is unavoidable it need not be so obvious and plentifal 
as it is. He enumerates dirt as caused more or less directly by want 
of light, or by earth, or dirt floors, mouldirg and borings, &с., graphitic 
carbon, rust and oil. All glass roc fe are reocmmended on the score of 
light. Few shops can be well lighted from the sider, and the single 
floor shop is bound to succeed bert. Hence, in big cities, good shops 
cannot, ав а rule, be constructed for reasons of expense. 

Floors of dirt are now less common. If they must be used water 
will nok prevent the red dust of iron rust from rising. Оз this point 
a lesson might, perbaps, be taken from American railroads which 
have prevented dusty tracks by a fine spraying of petroleam. A con- 
crete floor is geod if kept clean, and во is wood. With concrete a 
machine can be put down anywhere and held fast. Hcles can be 
easily filled up in a concrete floor, but they are cold. We have seen 
nice floors in a light machine shop made with nailing strips con- 
creted in, and boards laid solid on the concrete. Such b-arcs should 
be narrow. 

As regards sand from castings, this is inexcusable. 
to be cleaned out and cores thorovghly removed before they enter 
the machine ehop. We bave years ago seen a crank pedestal cap 
actually rent out finished for erection with а lot of core sand in the 
oil box. Our author recommends pickling and sand blasting to clean 
castings. Americans are great at pickling, and leave as little hard 
work as possible for mecbines to cope with. Why, it is asked, can- 
not castings te cleaned by steel brushes on flexible shafte? Then, as 
regards turnings and boringe, these ought to be properly caught and 
provision should be made to catch all soap-water. In the best shops 
to-day machine tools are fed by piper, which keep up a constant flow 
of cil or other lubricant to the cutting tool, such oi] flowing through 
filters on its return. Rust is to be avoided by keepirg a shop diy 
and warm, avoiding watering, which need not be done if a shop ie kept 
clean. As regards oil, far too much is used, and splashes about every- 
where. In one American shop, machines are ted white,and, if dirty, 
can be seen. They assist to keep а shop light. In a dirty shop the 
tidiest and best of men cannot keep themselves clean. As a rule men are 
wasteful and dirty aa regards, say, the use of oil, which they use very 
carelessly. Bat old time workshops were not such as to encoursge 
men to be clean. In the best modern shops,snd, we believe, some 
of the German shops as well as many American, are models of con- 
venience. But it is not the larre workshops bscked by capital which 


is difficult to keep clean; such shcps can usually pick and choose . 


their men. They can afford every песеквату or desirable appliance, 
and they can compel ita use or sack the man who won't be clean and 
careful. Smaller shops bave not the means, they cannot pick 


-and chcso men and are more or less at the meroy of the men 


who, as we well know, will ruin any scheme of tidiness and curse 


it ав а nuisance. Nor does а clean and tidy man alwsya hsvaa 


bappy life in such shops. His fellows weer at him as a 
“t ff, a term which they qualify with the ususl adjective sug- 
gestive cf slanghter. The failing of the London workman is 
as a rule that be insists on wearing unsuitable clothes which 
cannot possibly keep clean, and he cannot possibly : fford to buy 
enough new ones to keep reasonably tidy. In north country shops 
the men wear white cotton and appear fresh and clean on Monday. 
This rnle seems to apply to the engine shops. In machine shops the 
men usually present a less tidy appearance. But tidines and 
cleanliness may be overdone. We bave known men who would, left 
to themselves, never get anything done beyond tidying up and 
keepiog stock, s1ways on the move to clean it, while important work 
was waiting to be done. This sort of thing is found where men have 
no sense of proportion. If а man is lacking in this sense he is 
usually hopeless. It may be concluded that a workshop need not of 
necessity be specially dirty, if it is kept clear of accumulated old 
stock, and tbe scrap heap is properly run. 


THE VENTURI METER. 


Tum Venturi meter is a contrivance for measwirg large or small 
flows of water. It depends for its action upon the fact that when 
water flows through а tube of varying cross-section the pressure 16 
less where the velocity of flow is greater. The form taken by the 
meter is that of a length of tube with a comparatively sudden re- 
duction of diameter by a conical piece down to the throat diameter, 
and а longer cone tapering upto the original diameter at the dis- 
charge end or down-stream end. 

If in each apipe three vertical gauge tates be inserted in the 
parallel pipe above and below the tapers, and also in the throat itself, 
the water level in the throat pipe will stand blow that in the other 
two pipes or pictzometers. As made, the Venturi meter consists 
simply (1) of auch a constricted pipe ав above desoribed, and (2) of 
clockwork mechanism to register the pressure differences in the 
normal and constricted sections whereby the velocity of flow can 
be calculated and, therefrom, the volume. As the head causing 
velocity varies with the equare of the velocity, and as the velocity 
ina filled pipe must be exactly proportional to the cross-section 
at any point,and as the pressure head at any point must cor- 
respondingly vary with the square of the velocity, being least at 
pointe.of greatest velocity it is clear that the theory is simple. In 
the throat gauge tube, however, there msy even be a vacuum and 


Castings ought - 


the minus head cannot then be measured, which is due to velocity. 
This difficulty is got over by using a mercury tube acting by 
suction, a small column of mercury being equivalent to a much 
greater pressure than a water column. Up to diameters of pipes not 
eaceeding 60 inches, the Venturi tube is built upof sections of flanged 
pipes of the required taper to form the two truncated cones: the 
throat piece is separate and either made of or lined with gun-metal. 
Hound the throat is the annular pressure chsmber communicating 
with the throat by means of several holes drilled radially at equal 
circumferential distances. A similar pressure chamber is placed at 
the large end of the short or up-stream cone, and one may aleo be 
placed at the larger end of the down-stream cone for observaticns of 
final loss of bead. Ia an 18-inch pipe the threat will be only 63 
diameter, or 3'h the pipe ares, while at any time by meane of the 
pies meter gauge the pressure and flow can be found. This does not 
register. Ia the Journal of the Franklin Institute a registering appa- 
ratus is described ав devis d by Messrs. Connet end Jackson. 

This apparatus registers the prersure at a given instant in terms of 
the total diecharge since last registry, similar to a gas meter. It 
consists of a vessel connected by small tabes to the up-stream end, 
ard the throat cf the Venturi. One tube connects above the mercury 
in a well, the throat tube connects above the mercury in a tube with 
a small opening in its lower end into the mercury in tbe well tube. 
In this way а mercury pressure column ie secured. The higher side 
of the column bears a float carrying a mall wheel on a vertical 
spindle, and this wheel is pressed against a cylindrical drum which is 
periodically revolved about a vertical axis by mechanism. This 
dram carries a raised surface, the upper limit of which is formed 
spirally, and as the drum revolves this raised surface comes under 
the wheel of the float and lifte it slightly beyond the depressed 
surface of the drum. This raised surface makes contact with the 
wheel sooner or later, according as the velcoity of fiow through the 
throat holds the float low or high. In this way a high velocity causes 
a greater ciroumference of the drum to pass under the float wheel 
before the raised portion lifts the wheel and puts the dram out of 
gear, and terminates that period of stry. The total drum circum- 
ference represents a throat velocity of 38 feet per second. This is 
the highest velocity which can be registered. 

The drum is tripped every 10 minutes, presumbly to an initial 
position, and one revolution is given to it. The actual reading of 
the apparatus is thus made on the assumption that the velocity 


during the period of that one revolution has been the same for 10 


minutes. For such an approximation there appearé quite au un- 
necessary complexity. А continuous record might, we think, be 
readily obtained by taking off the reading fec the revolution of the 
wheel on the float t team, and causing this to revolve by contact with 
a conoid drum, as in Ashton’s second-power meter, or by means of 
tte revolving disc of Ashton's first-power meter. Both cf these give 
continuous records very simply. The Venturi meter has been tested 
at Holyoke and shown to register a discharge at tbroat velocities, 
of 9 to 50 feet per second, in small sízss, and 4 to 35 feet in the 
larger siz:s, within 0 to 5 per cent. of the actnal discharge, the regie- 
ter: d flow being less than the actual. The Venturi tube can во easily 
be adapted on any pipe line, and is so little liable to stoppage, that 
it ought to prove useful on water-power installations. The Franklin 
Institute recommend it, but advise а continuous register. At the 
power station of the Pioneer Electric Power Company at Ogden, 
Utah, the 48-inch meters receive water from a 6 feet main, 4,000 feet 
long, at 40) feet bead, which in turn receive it from a wooden flume 
6 feet diameter and 3,000 feet long at 50 feet head. Throat ratios 
vary from 1: 43 to 1: 16. 


A JUST WAGE. 


Tax second of the course of Mondsy free lectures was delivered at 
Glasgow University by Prof. Smart. He endeavoured to define a 
just wege, and he explained the constant slow rise in wages as due to 
the fect that wealth is increasing faster than population, and there- 
fore the demand for labour goes up faster than supply. 

Individual cases of hardship are due to the fact that in man 


trades man is still trying to compete with machinery. There is hard- 


ship during the process of conversion just as there would be, for a 
time, if Europe were to disband its armies and the men bad to find 
their proper places as industrials. The idea of some people is, that 
an army represents so many men taken out of the competitive ranks. 
Such gross errors, of course, are those of superficial thinkers. The™ 
nations at large would benefit, and ultimately the soldiers would 
benefit, though thsy might suffer before they had found a means of 
becoming producers. 

No man now produces the whole of one thing, so he cannot be 
paid the value of bis labour by a close assessment. Hence arises 
the payment cf fixcd sums of money. The worker is kept from 
being ground down by various causes, chief among which is bis 
р liberty to go to another employer. Wages cannot be paid 
or any length of time above what the work will stand. Oapital at 
most represents a store whence to pay wages, while the course of 
business turns work into mcney; but the employer who cannot 
extract a profit between the public purchase price and the cost of 
manufacture of the best-equipped rival manufacturer must go to the 
wall; and it is such men who get squeez3d out by such external 
pressure. The wage earner as a class never looks on an employer ss 
other than a thing to be squecz»d. He has no thought to the means 
regen He to bring together the weekly pay. The difficult point in 

ustment of all the factors of cost was, said Prof. Smart, that 
while the worker practically demanded that the employer should take 
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care to buy material at the cheapest price and generally cut down all 
cost factors to the lowest, intlading his own living, the one factor 
not to be reduced was the wage of the worker. By the system of 
municipal trading, the rottenness cf which bas been well shown up in the 
muddle of the London County Council, trades will be carried on At a 
loss by municipalities, and the loss will be juggled away at 
expense of the rates which are paid by the traders whom the muni- 
cipalities eeek to crush. Prices will be forced down to a minimum, 
and ruin wil] result to both traders and the municipal.shops. It is 
to this end tbat such vestries as Battersea are fast tending. Now 
before any such system can be a success, absolute honesty is essential 
in everyone. Without this quality mankind could not endure a week 
of scci«lism. There would te one worker to nine idle loafers. But 
for this painful fact we could wis) no b:tter system. 

With human nature as it is sccialism is impossible, because the 
mass of eocialists would not :atry their share of the general load. 


SOME EXPERIMENTS BEARING ON THE 
THEORY OF VOLTAIC ACTION.* 


By J. BROWN. 


In former papers on the Theory of Voltaic Action"t I have adduced 
evidence in support of the view that the difference of electric 
potential observed near the surface of two metals in contact is caused, 
or at all eventa, mainly influenced, by the chemical activity of films 
condensed on their surfaces from the atmosphere (vapour or gas) 
in wbich the metals are immersed. From this view it would 
naturally follow tbat, if all chemically se: ive films and all atmc- 

tere competent to produce them could be removed, the difference 
К potential would disappear also. This inference has been pointed 
out and acted upon by previous experimenters, as is well known ; 
but it ap d to me that no certain test of the theory could be 
obtained in the way they suggested without elaborate precautions as 
re s details; and the experiments here to be described were under- 
taken in the hope that more definite results might follow greater care 
in tbe work. 

The method adopted was to enclose a copper-zinc volta condenser 
in a glass tube containing nitrogen at a small pressure, *ogether with 
metallic potassium and sodium, the expectation being that these 
metals would absorb any remaining water vapour or other agents 
(oou pounda of cxygen, &o.) that could exert chemical action on 

zine. 

The condenser is represented in the figure. Its plates are 101 mm. 
long by 47 mm. wide. The copper plate, c, bas prolongations at both 
ends, to which are attacbed the fittings, D m, and the springs, B s, 
for the support of the whole system in its glass tube. To the pro- 
longation, a, of the copper plate is binged, on pointed screws, a 
brass sleeve, into which is cemented the glass plate, G, as an insulat- 
ing ral da for the zinc, z. The free end of the glass P4 hangs in 
a notch in the fitting, 2, and can move to the exter t of the width «f 
this not cb, ro as to separate tke plates when the condenser with its 
tube is tilted over till the sinc falls away frcm the copper. Two 
curved springs of strip steel are placed b.tween the glass and the 
zinc, to keep them apart; while they are held together by three 
screws, passing through the glass, and about balf way through the 
sino. These screws also serve to keep the c pper and zinc, when in 
their position of nearest appr acb, at the uniform distance of abc ut 
003 mm. 

The surfaces of the plates were made true by careful filing, scraping, 
and testing by a surface plate. Platinum-tipped contact springs, P v, 
are provided to make connection with platinum wires sealed into the 
containing tube, which is of lead glase, 53 mm. diameter, and about 
90 cm. long, with a leading tube attached on oreside. The measure- 
ment of the difference of potential was made by a well-known sero 
method. The deflection given by a quadrant electrometer, on 
separating tbe condenter plate s, was annulled by connecting the 

lates to points in a circuit of variable bigh resis“ at ce, containing a 
lees gravity Daniell cell; the electromotive force required thus to 

being taken as equal, and opposite to the difference of elec- 
trostatic potential at the plates. Three timilar sete cf measurements 
were made with this *ppara!us, continuing after it bad been sealed 
up respectively 6 months, 24 years, end 74 yearr. In the intervals 
between observations the plates remsined out of metallic contact, snd 
were kept, in Experiment I. at their greatest diet«nce spart; in III. 
generally at their least. My notes of Experiment II. are not clear cn 
this point. 

Experiment J., started December 12th, 1888 —The plates having been 
cleaned with fine glas paper, the condenser was slipped into ite tube. 
A small porc-lain cup of phosphorus pentoxide was iatroduced, in 
order to dry out the interior, and the tube was then temporarily 
closed. The difference of potential was then found to be 0°74 volt 

The end of the main tube was then sealed at the blowpipe. The 
tube was exhausted through the side tube by a Sprengel pump, then 
(ей with nitrogen, again exhausted, and then refilled with nitrogen. 
Tbe condenser plates were now found to be in metallico contact, pre- 
sumably due to the accidental sucking in of som3 minute globule of 
mercury from the pump. In three days this contact ceased. About 


* Communicated to the Royal Society by Prof. Everett, F.R 8. 
R »ceived F-brusry 4tb.— R ad February 23rd, 1899. 

t Phil. Mag, Vol. 6 (1878), p. 141; ibid., Vol. 7 (1879), p. 169; 
Roy. Soc. Proc., Vol. 41 (1886), p. 294. 


3 grammes of potassium and 1 gramme of sodium, in small pieces, 
were now ínserted by the aide tu (My notes do not state that the 
capsule of phosphorus psntxide was removed before closing the 
tube, bat probably it was.) The tube was again, December 17th, 
exhausted to 3 mm., and refilled with nitrcgen, when the difference of 
potential was found to be about 0 64 volt. 

The tube was finally exhausted to 4:5 mm., and the side tube was 
sealed off, the difference of potential being 0 61 volt. . 

The following observations were then made at the intervals noted 
in days after thus starting the ехрегітепё: — 


Daye... 13 25 27 30 61 108 173 181 
Volts... 0:56 052 055 051 047 034 032 033 


It remained to ascertain whether the fall in pot-ntial difference 
was due to the gradual absorption of chemically active matters by 
the potassium and scdinm, or to the well-known effect of gradual 
tarnishing of the zinc surface. If, on admitting air and moisture to 
the tube, the potential difference increased, the former alternative 
would be indicated, and the absence of such increase would indicate 
the other alternative. | 

Before testing this point, it was thonght desirable to ascertain 
whether the pressure originally in the tube had changed. To measure 


the pressure, the sealed end of the leading tube was joined by a 
rubber tube and mercury seal to the Bprengel pump, which was 
worked till the pomp gauge showed a pressure of about 2 mm. The 
end of the leading tubs was then broken off in tbe inside of this 


rubber tube, a notch having previously been filed to facilitate break- 


ing. The pump gauge then fell, and ultimately stood at 90 mm. 
pressure, showing that a considerable amount of gas bad been evolved 
їп the tube during its six months' trial. 

The leading tube was now removed from the pump, and air 
admitted ; air was also blown in by the moutb, to introduce moisture. 
yr Sirene of potential at once rose to 039 volt, und later to 

volt. ' 

On taking out and examining the condenser, the zinc was found to 
be tarnished at the edges, but not much in the middle of its surface ; 
the sodium was scarcely sltered, but the potassium bad a thick 
са cf, no doubt, oxide or hydrate, covering а core which burned on 
water. | 

Experiment II., started December 9th, 18:9 —Tbis was intended to 
be practically a repetition of Experiment I. In closing the end of 
the main tube, a considerable amount of fumes and moisture from 
the gas blowpips was observed to get into it, which may have affected 
the condition of the sinc surface. The moisture was removed by 
warming the tube and washing out with air. Eight grammes of 

tassium were inserted, but no sodium. The nt pressure 

fore sealing off was 5 mm. After sealing off, the difference of 
potential was found to be 0°70 volt, and fell thereafter more or less 
газат for 14 years, when, on June 9tb, 1891, it bad diminished to 

volt. 

On opening the tabe this value did not sensibly change. The fall 
in difference of potential was therefore probably due to the tar- 
nishiog of the snc merely. The potassium іа the tube was very 
little altered. 

Experiment III, started June 15th, 1891.—The arrangement was 
the same as in Experiment I, except that, after the tube had been 
exhausted, and finally sealed off, the 9 grammes of potassium and 
3 grammes of sodium which had been introduced, were fuscd 
together, forming the alloy that is liquid at ordinary temperatarcs. 
The difference ої potential was at first about 0775 volt. 

Daring the first year, the whole tube (except when being 
examined) was kept immersed in а bath of рео, to prevent 
leakage of air, in caseof minute imperfections at the sealed-in wires or 
9 The difference of potential on Jaly 22nd, 1892, was about 

vo . 
The tabe, no longer kept in petroleum, was examined occasicnally 
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for the next 6] years, till November 4th, 1898, when it was opened 
The pressure had risen to about 59 mm. of mercury. The difference 
of potential jast before opening was about 0 49 volt, and after opening 
and blowing in there was little appreciable change in this value. If 
aoythiog, it seemed rather lower, though the rapid tarnishing of the 
potassiam-sodium alloy, when a new surface of it was exposed, indi- 
cated the presence of an ample amount of oxidising mediam. The 
decrease of potential difference, ia this cas» also, was therefore pro- 
bably due to tarnishing of the sinc surface. The sinc was almost 
as bright as when enclosed 7j years before; but polishing a small 
portion of its surface with glass paper showed that a slight film had 
orme 

Of the three experiments, the first is the only one that lends any 
support to the hypothesis they were designed to illustrate. Tne 
laboratory notes show no difference b:tween the first or ауа and 
the other two, beyond what may be gathered from the foregoing 
account.. It seems unlikely that tbe three days of sccidental metallic 
contact in the first experiment, or the distance apart of the plates in 
intervals between observations, can bave affected the result, and I am 
unable to suggest any other explanation, except the possibility that 
the phosphorus pentoxide was left in the tube, as well as the potas- 
siam aod «dium. I found on a previous occasion * that when this 
substance was enclosed with a copper-zinc pair, so as to dry the air 
surrounding the pair, the difference of potential fell in 134 days by 
one-sizth of its first value, and rose to its original amount immedi- 
ately on admission of the ordinary atmosphere. In No. III. certainly 
no phosphorus pentoxide was enclosed, and there is no mention of it 
in my notes of No. II. 

Though the experiments cannot be quuted аа confirming the 
chemical hypothesis, which I still think to ba supported by au over- 
whelming weight of evidence, it hag been thought worth while to 
describe them, if only to show the extreme difficulty of eliminating 
the last traces of active matter from the gas employed. That this is 
the real difficalty in the way of obtaining positive resulte is well 
illustrated by the ingenious experiments of О. Ohrietiansen. | He 
found, among other things, that when the metal (of a pair) near which 
positive potential is usually observed is exposed, for а minute frac- 
tion of a second, to an inactive gas, such as hydrogen, the observed 
potential difference is very much smaller than when the exposure 
laste for а considerable time. The metal exposed by Christiansen 
was a j:t of li uid amalgam, flowing from a drawn out glass tube. 
Ite surface was thus perfectly clean, and the time of exposure to the 
sarrounding gas was merely the interval between the instant at which 
the amalgam left the nczzle and that at which it broke into drops. 
The difference of pot:ntial observed, when carbon was opposed to а 
jet of zinc amalgam ia hydrogen in this manner, was only 0:15 volt, 
while in air it was 089 volt. If more time had been allowed, the 
impurities ia the hydrogen would have been diffused in larger 
quantity towards the sinc, and given a larger effect, similar in 
character to that obierved in my experiments, where the metals 
ч рн to the gasfor & period amply sufficient for all such 
action. 


MUNICIPAL EXTRAVAGANCE. 


Іт is nothing new to Яой members of vestrys and town councils 
going in а body to inspect works in other towns and countries. It is 
in this way that these good men psy themselves for sacrificing their 
leisure to the good of the community. Ifa mechanical stoker is 
wanted at the local gas works, the gas committee go to other towns 
ostensibly to find out,at the cost cf many scores of pounds, what their 
own paid servant, the gas engineer, either fully knows already, or could 
learn ina day for himself at a mere fraction of the cost of the 
deputation. Of what use is it fora town council to employ pro- 
fessional servante when they are not so competent to make tours of 
observation as the beker, hatter, or pork butcher of the self-con- 
stituted deputation from the council. It has been suggested that all 
the responsibility should not be thrown on the engineer. We venture 
to say that whether he have or have not the support of a high feeding 
body of the council in coming to a decision, he will bave to bear all 
the blame should the choice made not prove satisfactory. Municipal 
electricity suffers just as much as water, gas, or other things muni- 
cipal. For years America has had electric traction in full swing, yet 
here we have town councillors bleating about risking the public 
money on ig aac mage te. 

It is absolutely absurd to read such rubbish at tbis late hour, 
and we fear that much of the care for the publio funds arises purely 
and simply from а desire to make a Oontinental tour of шие. 
Granted that the engineer himself should not go alone, would it not 
be quite sufficient for one member of the committee to accompany 
him? There is often one man on the committee able to grasp the 
technicalities of a subject better than all the others, and he ought to 
be the man to support the engineer. If the engineer is not capable 
of doing this work, a few ings should be paid to advertise for his 
successor. It is unfair to the public to spend: their money in paying 
for an engineer, and then to spend ten times more to convey a dept- 
tation several hundred miles to see, say, a tramway at work on some 
principle well known to all engineers, and in no more need of а com- 
mittee of inspection than a garden roller or coffee mill. Foreigners, 
who see the very backward condition of London in respect of elec- 
tric traction, are apt to consider the fact as evidence of the inability 
of English enginecrs to carry the work out. 

As a fact, we all know that the backward condition of London is 
simply the result of the peculiar temper of the London County Council, 
which, in order to exploit its policy of backwardation, professes to 
be seeking some better system than that known as the trolley system 


* Roy. Soc. Proc., V. I. 41 (1886), p. 305. 
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We АП know that there is no better system, and while overhead 
wires may not be altogether sightly, it is indisputable that there are 
fow tramway routes in London suburbs which would be at all die- 
figured by them. The overhead system is hardly noticeable in Dablin 
or Ooventry, so little does it obtrude it«lf on the notice of a 
pedestrian. Let one particular London tramway line bs considered, 
that from Vauxhall to West Norwood. The present service is very 
slow and loses passengers. А few days ago the writer walked from 
Loughborough to West Norwood waiting for a oar, and in all that 
distance not a car overtook him. With electrieal traction three times 
the number cf cars would be filled if the fares were made more 
reasonable and the stages better divided. As it is a would-be 
passenger may walk half the journey and still fiad he has the same 
fare to pay as though he bad walked the other way to meet the car. 
Now, slong the whole route from West Norwood to Vauxhall there is 
no portion which can be pronounced so sightly as to bein danger of 
uglification by a trolley wire and poles. Surface contact systems 
ar | some day be made a success. At present they are not so, 
and an engineer recently returned from Paris was very insistent as 
to the terrific sparking on the line from the Place de la Bastille. 
The English industry of electric traction is being played with and 
seriously damaged by narrow-minded municipal control or rather 
obstruction. Committee men swelling with self-importance feel big 
when they are obstructing progress. Possibly they feel they are 
doing something. Anybody can obstruct. Menof intellect alone can 
guide and direct progress. 

Eogland's resources are simply frittered away by meddlesome busy- 
bodies. Municipalism ought to spell progress; as it is, it simply 
spells another kind of individualism. Tho electric lines of England 
ought to be on some large system, with towns threaded on like beads. 
Under blind leadership the towns are becoming like isolated spider's 
webs, with no outside continuatioa and no through traffic. This isa 
danger that ought to be gaarded against, and if Parliament were not 
во busy on party squabblinge, it might find time to put a check on 
the narrowiog i: flaences of municipal individualism. Wo want more 
real socialism, not the sham article of the agitator pattern. 


PHYSICAL SOCIETY. 


Оһрімаву Mxrrma, Manon 1Стн, 1899. 
Prof. Отдткв Lopes, F.R.S., President, in the Chair. 


Mz. А. A. CampBELL Sworrom described and c xhibited the Wehnelt 
current interrupter. A glass cell contains a large оу! ndrical negative 
electrode of lead, and a small positive electro ie consisting of a 
platinum wire about ith inch or 2 inch in lengio. in a solution of 
one part sulphuric acid to about five parte water. Theplatinum wire 
may projeot from the top of the shorter arm of a J-shaped ebonite 
tube, so that it can point upwards immersed in tbe solution. Oc it 
may be fused into a similar glass tube; but glass i» apt to crack in the 
subsequent heating. Wehnelt's interrupter repb ces the make-and- 
break apparatus of an induction coil; it also replacas the ordinary 
condencer of that apparatus. In ite present form it requires rather 
a strong current resulting spark at the secondary terminals 
differs in character from the ordinary spark of sn induction coil; it 
is almcst unidirectional, and ia air takes a V-form, bright, con- 
tinuous, and inverted - somewhat like a pair of fiaming swords rapidiy 
crossing and recrossing one another at their pointe. By blowing upon 
the V it breaks up, and then more nearly resembles the customary 

i of a coil. The sound emitted by the spark has a pitch that 
varies with the conditions «f the cirpuit. As the self - induction of 
the circuit is diminished, the spark-pitch rises; it becomes inflaite 
when the self-induction vanishes, i e., tbe Wehnelt interrupter will 
not work in a circuit devoid of self-induction. Asthe applied poten- 
tial difference diminishes the spark-pitch diminishes. In Mr. 
Campbell Swinton’s experiments 25 volts wasthe minimum primary 
voltage at which his apparatus woald work. The spark-pitch also 
varies with the length of the platinum wire electrode in the solution. 
If the circuit is closed by dipping this electrode into the solution, 
the apparatus will not work; the wire mast be dipped in beforo 
closing the circuit. After working for about а quarter of an hourthe 
action often ceases; this fatigue effect is not due to heating of 
the solution, for it is not obviated by keeping the tem- 
perature constant by a water bath. It is supposed that 
the cxygen generated at the platinum сыба forms а 
more or less insulating film which interrupts the current until 
absorbed by the surrounding water. T'he fact that oxygen is more 
easily absorbed than hydrogen may explain why it is necessary to 
connect the platinum electrode to the positive pole of the battery or 
dynamo. When the platinum electrode is dipped gradually into the 
еа "е pa red hot, and the 1 us s mun 
P , when apparatus stops, from fatigue, the p um 
gets red hot. The action is further comp.icated by a series of small 
explosions, and by the formation of a kiaa of electric arc at the plati- 
num electrode. The coil exhibited was connected to the 100-volt 
electric light mains at Burlington House. In this case the potential 
difference at the terminals «f the primary was 30 volte, and that 
across the inter;upter, 150 volte—a total of 180 volts, showing the 
effect of impedance. For Roatgen ray work the apparatus would be 
very effective, but, unfortunately, the sparks produce great heating, so 
that the cathodes «f tubes are melted. Mr. Campbell Swinton 
suggested that as the sparks were more nearly continuous than 
ordinary discharges they might produce Herts waves less :apidly 
attenuated than those now applied to wireless telegraphy ; the trains 
of waves would also follow one another at shorter intervals than those 
from the sparks at pres:nt employed. 

The PRESIDENT said he was rather surprised that the self-induction 
of the primary coil was not sufficient of itself to form the induction 
factor in the impedance necessary for perfect working. He would 
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like to know how the apparatus bebaved when an alternating current 
was used. Did the secondary coil become damaged by over heating ? 
Did reversal of the current atsist the recovery from the fatigued 
condition of the apparatus? The natural period of the circuit 
depended upon its capacity and its self-induction. There was un- 
doubtedly capacity at the surface of the platinum electrode in the 
liquid. This capacity acted together with the auxiliary self-induction, 
and the self-induction of the rest of the circuit, in the orthodox way, 
and there was automatic adjustment of resonance to the frequency 
of the interruptions, probably by variations of the capacity at the 
electrode. The heating effect, when a wire was made to close а 
circuit with a liquid, was discovered many years ago. 

Prof. G. M. Мтнонтх thought that the usefulness of the apparatus 
would be greatly increased if it could be made to work with less current. 


He had himself succeeded with 12 applied volts, but not with 10 volts. . 


Ав а tentative experiment, he had used a horiz»ntal lead plate, with 
disastrous effect, for the apparatus went suddenly to pieces. Explo- 
sions were frequently obtained, but they were not attended with 
much real danger. In a later and safer apparatus he used a platinum 
wire about · inch long, projecting from a glass tube, arc uud which 
the lead plate was bent, There appeared to be a definite depth of 
immersion of this wire, at which the apparatus worked with minimum 
current. In his apparatus this critical position was when half the 
wire was below the surface of the liquid, the other half projecting 
into the air. He attributed the fatigue to the presence of gas about 
the electrodes, for he observed that а mechanical tap to the base of 
the apparatus restored the working condition. 

Mr. Ноо APPLESZARD pointed ont that the improved result at 
half immersion, observed by Prof. Minchin, taken together with the 
phenomena described by Mr. Oampbell Swinton as to the effect of 
Lu е electrodes 
immediately around the submerged part of the wire was at some 
instants in the spheroidal state. The breaking down of the spheroidal 
state would be facilitated by heat lost by the immersed part to the 
non-immersed part of the wire. The capacity for heat of the non- 
immersed part, and the degree of roughness or smoothness of the 
immersed part, would thus appear as factors in the explanation. No 
doubt the evolved gases were the primary cause of the interruption 
of current, but the wire having once become red hot, the spheroidal 
condition would introduce a further cause of electrical separation 
betwesn the wire and the liquid. 

Prof. V. Boys asked whether it was the liquid or the electrodes 
that became fatigued. Experiments should be made to determine 
the effect of variations the hydrostatic pressure around the 
platinum electrode. | | 

Mr. Т. Н. BríkmgnEY said- that the rise of potential at the ter- 
minals of the interrapter proved that the arrangement possessed 
capacity. Buch a rise of potential could not occur without there 
being capacity, any more than it could without self-induction. 

Mr. D. K. Morais described experiments he had made with a 
Wehnelt interrupter, using a 1 kilowatt transformer with a trans- 
formation of 4 to 5, intended for 10 amperes at 100 volts. The 
ancde of the interrupter was designed to have an adjustable surface 
to correspond with the load on the secondary—a platinum wire at 
the end of a copper wire coald be projected more or less through the 
drawn-out lower end of a glass tube containing oil. The best results 
with the interrapter were obtained with abont 45 volts on the 
primary circuit. At this pressure, an average current of 1 ampere 
sufficed to give 125 (alternating) volts very steadily on the secondary. 
As measured by an electrostatic instrument, the no-load” loss was 
only 45 watts. The secondary could then be loaded up with lamps, 
provided that the exposed surface of the platinum wire was propor- 
tionately increased. The energy deliv to the lamps, however, 
was not at any load much greater than 45 per cent. of that taken 
from the mains. By connecting the interrupter with a condenser of 
4 microfarad, the efficiency at small loads was increased to nearly 
60 per cent. He had observed that the fatigue of the interrupter 
could be temporarily remedied by reversing the current. 

Mr. C. E. B. PHIL asked whether Mr. Campbell Swinton had 
tried other liquids than dilate sulphuric acid. far as his own 
experiments went, he had only obtained good results with that 
xr be 

Mr. OAMPBELL SwrwTON, in reply, said that with the ap 
arranged in a‘simple circuit an alternating current applied to the 
pero an indaction coil through а Wehnelt interrupter produced 
only about half the effect of the corresponding direct ourrent— 
apparently, only half the alternations got through. Butif two inter- 
rupters were connected in parallel circuits, it was possible so to 
arrange them that one took one half and the other the second half of 
the alternations. It might, therefore, be possible to design an induc- 
tion coil, with two primary windings to co nd to the two 
interrupters, во as to give an additive effect. The induction coil he 
had used had suffered no damage from the currents employed in the 
experiments exhibited: there was extremely little heating of the 
secondary. He could not with his eee restore the working 
condition by any mechanical disturbance of the interrupter. 
Hydrochloric acid failed, but a saturated solation of potassic bichro- 
mate gave fair results. 

The PRESIDENT, in proposing thanks, said he did not agree with 
Mr. Campbell Swinton’s remarks as to the chances of improving 


Hertzian telegraphy by the use of these interrupters. The rate of 


interruption with this apparatus was something like 1,000 per second, 
but the vibrations corresponding to Hertz waves were of the order 
100,000 per second. The wave trains from oscillators excited by the 
new interrupter would still be a series of damped vibrations; the 
amplitudes would not be maintained. It might be advantagecus to 
have sparks following one another so rapidly, but he doubted it. For 
Hertzian telegraphy the spark at the oscillator should “crackle.” To 
produce the best effect, the air about the oscillator should be in a 
non-electric oondition, 


to the solution, suggested that the liquid 


THE KR LAW. 


By W. MOON. 


(Concluded from page 858.) 
ALL the preceding formule can, of course, be applied to 
ыроо | 
rom (5), 


102. £ + log. 2 № as = 
I = ——_—__ — (.o) 


ads KD 


lu: ш ee (11) 
2A K 2 тя 
JEU C 
Taking as a standard line an 800-lb. per mile copper wire 
with a capacity of *0155 x 10-9 farads and a resistance cf 
1:118 ohm per mile, with І = 1,000 and T = ; 1, second, 


=. 17,80. (12) 


filling this value of 5 in (10). 


K 2 
9788 + log. 2 AT 
j= —_ 
VITE (13) 
T 
gin + L log. A/ К 
* E (14) 
V.K p 
or, if К is in microfarads with common logs. 
182 + 54:9 log. М.х (15) 


у К р 
Taking the same line as standard, the К R formula may, 
for comparison, be written— 
ae (16) 


{ = 
' V K p 
From these formule (15) and (16) the following table 
has been calculated :— 


K 
micro- 
farads. 


| Relative 
oe diameters 
i of wires. 


l from 
ohms. | Blakesley. 


0127 8901 | 310 990 | 354 


100 lbs. copper 

200 „ „ 0135 4451 460 535 500 

400 „ „ 0145 2228 677 725 708 
Standard +00 „ „ 0155 1113 | 1,000 1.000 | 1,000 

00 „ iron 0146 135 . 225 298 жез 

A 05 93 635 512 

14 cable... 29 Li 91 | 785 


It will be seen from this table that neither formula gives 
results far from the relative diameter of the wires in the case 
of aerial vopper wires. "n" 

It is found by experiment that the limiting distances of 
speech on iron wires and covered wires is lees than that 
given by the K R law, and in praotice a lower constant than 
that given in (16) is used for these wires. (Preece and 
Maier, page 125.) 

In the case of iron wires this departure from the K R 
formula might be either due to the greater inductance of the 
wire itself, or to its higher specific resistance. 

A good deal of uncertainty must attach to any experi- 
ments made with voices in telephony, owing to the different 
pitch of the voices of different individuals. For a good basa 
voice travels farther than a shrill treble. Formula (13) 
illustrates this, since a pitch of 140 would give a distance of 
1,760 miles on an 800-Ib. wire, instead of the 1,000 miles 
with a pitch of 560. 
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The ratio, 5 ia (12) enables the current to be calculated if 


tle E M.F. is known. 
Taking the E M.F. аз 4';th volt, 


1 " 
C 178,000 ап р:тев = 5`6 micro-amperes. 

This current is 10’ times as great as that given by Mr. 
Preece in 1887 ав the minimum current that а telephone will 
respond to. Frem formula (10) it will be found that the 
current received would b36 х 10^!5 amperes on a line of 
8,900 miles of 800-lb. copper wire. 

This very rapid attenuation of the signals where alter- 
nating currents follow each other on a line, migbt perhap: 
bs prevented by inserting transformers in the line at a less 
distance apart than a half wave length. The use of trans- 
formers in this manner would make the limiting di: tance in 
telephony more a question of inductance than of capacity. 

For short lines of but fractions of a wave length the 
current would of course approach more and more nearly to 


or allowing for the inductance to 


ышы бш: 
‚/ R? + р 1 
The Blukesley fo-mu's gives the ratio of the curr nt s nt 
to that г. ceived as 


1 A/ P* | 


T nearly. 
2 £ у 


For the wires given in the table this formula would give 
the current вет t ав 200 to 800 times that received. 

A telephonic receiver responds to very weak currente, and 
the range of current strengtbs i8 very much greater than the 
range of the corresponding volume of sound produced. 


In all that has proceeded, this question has been treated 


from a standpoint of resistance and capacity alone, With 
the slow alternations of cable working in telegraphy it is 
Кее that inductance doe3 not much affect the speed, but the 
igh frequency of telephonic currents would lead one to 
suppose that inductance must have some appreciable effect in 
ir aed 
o form some impression of the n 
I have calculated its value for four 
formula for а looped circuit 


4 р? | 
b= 21 (log. 3s +4) 
1 which if І is taken in miler, L in henrys, with common 
ogs. 


played by inductance, 


L = 1:00148 (1.22 + '1085 ). 


where “d” is the diameter of the wires and “D” their 
distance apart. 
With wires rotated in foot squares. 


Gauge. d. d L per mile. 
100 1bs. 079 430 00405 
200 ,, 112 314 00385 
400 „ 158 235 00865 
800 „ vas - :224 152 0034 
Minimum of т, two 
wires touching ... d 2 C0061 


With a maximum and minimum pitch of voice of 560 and 
90 the impedance of a mile of wire would vary between 
VR? + 12 x 10612 and ув? + 3 x 105 L?, 
and this gives maximum and minimum imp2dances for the 
four wires shown in the last table of 


_ 3 
100 Ibs. 89 166 915 
200 „ 4-45 14:05 492 
400 „ 9:225 12:8 2 99 
800 ,, 1113 11:8 217 


ines from Maxwell’s 


Although these figures may convey some impression of 
the part played by the inductance of the wire, they are not 
of themselves of any use, since to get the impedance of a 
circuit, the total resistance and the total inductance must 
be filled in in the formula / в? + 1? 12, and the result 
would only then be accurate when the length of the line was 
but a fraction of the wave length, and the capacity of the 
wire small to the resistance and inductance, 

Owing to the rapid attenuation of the current when several 
waves follow each other in a line, it is possible that the 
limiting distance in telephony is simply so many wave lengths 
possibly only one or two wave lengths. 

Although it was proposed to measure the wave length and 
velocity of reversals in a cable many years since, yet no such 
measurements have apparently yet been made. b. da 

Before any advance can bs made in the theory of tele- 
pons transmission, it will be necessary to measure the wave 
ength and velocity, and the ratio of the current sent to that 
received, when alternations of different periods are sent over 
lines of different lengths, resistances, capacities, inductances, 
and specific resistances. — ' 

With the aid of a number of such measurements it would 
not be difficult to arrive at formula, which, if even empirical, 
would still be free from any doubt as to their accuracy. . - 

Such measurements could, not, of course, be made with the 
low E. M. Fs. used ia telephony, but results obtained from, 
say, 200 volts, would be exactly comparable with the lower 
E. M. Fs. of rip ara 8 

Nor would the fact that such measurements are only com- 
parable with the vowel sounds in telephony diminish their 
value, as the vowel sounds and ordinary speech can in 
ordinary telephony be compared with each other. 


ON OSCILLATORY AND ROTATORY MAG- 
, NETIC FIELDS, AND THE TBEORY OF 
THE SINGLEPHASE MOTOR 


By MICHAEL B. FIELD. 


(Continued from page 272.) 


As the field distributions sweep round the rotor they 
induce waves of E M.F., which exactly keep step with them, 
bat the waves of current lag behind their corresponding 
E. M. F. waves by the angles tan Lum) 

We see then that the maximum of the forward travelling 
current wave will be at 5, being directed downwards, 
whereas the maximum of the backward travelling wave 
will be at c, and will be also directed downwards. 

The relative values of these two maxima will be as— 


п + Ns 
V в? + 12 (n + nj? 


or аз the perpendicular distanoes of the points, b and c, 
from the vertical axis, о n, In order to counterbalance 
the effect of these rotor currents, we need proe similar, 
equal, and opposite stator waves. The balancing stator 
waves will have their maxima, therefore, at d and e, re- 
gpectively, the current, in these bars being directed upwarda. 
Along the radii, o b, o c, we will, therefore, strike off 
distances equal to 5 f or c g, respectively, letting these 
indicate vectors which represent to some scale the magni- 
tude and position of the two balancing stator waves (су). 

Again, we need a farther stator wave (or), of which the 
maximum lies along О A, directed upwards at л to maintain 
ғу, and an equal one directed upwards at & to maintain Р, 
Representing these to the same scale as the previous cur- 
rent waves, we may compound them, and arrive at the 
result that in order that two equal sinusoidal field dis- 
tributions may exist in the air space, the one rotating 
forwards and the other backwards with the velocity n, 
while the rotor rotates forward with the velocity n, two 
current waves are essential in the stator, the larger repre- 
sented by the vector 0 x; rotating backwards, and the smaller 
by the vector o x; rotating with the same velocity forwards. 
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Now, two sinusoidal waves of different magnitudes oannot 
combine to give an oscillating or pul:ating wave, if, 
however, we reduce F, in the ratio O ху: о хь we should 
obtain as the stator wave necessary for the maintenance of 
the same, a current, wave the magnitude of which was equal 
too Xy. We should then have arrived at two rotating fields 
for the maintenarce of which two equal ard oppositely 
rotating stator waves were necessary. But these stator 
waves would ba identically equivalent to an oscillating wave 
as actually exists in the stator of the single-phase motor. 
In fact, if we coas'der the case of a stator completely wound 
but with the current-carrying wires crowded together 
towards the centre of each winding so that, although the 
current per wire was the same throughout, the total current 
per unit circumferential arc of stator followed spproxi- 
mately a sine law, we should have with considerable аосогас 
the identical case we have arrived at above. This ind 
although not met with in practice, is the simplest form of single 
phase motor about which we can speculate, and as the deduc- 
tions we can draw from this hypothetical case are also true, 
though to a modified extent, of all other single-phase motors, 
we will pause to examine the inherent characteristics of our 
h etical motor. 

irst, then, referring again to fig. 4, and remembering 
that the rotor torque due to a given rotating field is repre- 
sented by the C? R loss in the rotor bars divided by the 


Ев. 4. 


relative slip between rotor and rotating field, we see that 
when n, = о two equal and opposite torques are exerted 
on the rotor. There is, consequently, no initial resultant 
torque, and the field distribution in which the rotor finds 
itself is purely oscillatory. 

We next sce that as n, increases from zero up to a speed near 
synchronism, the backward field, which at speed n, = o was 
equal in strength to the forward one, rapidly bəcomes weaker 
and weaker, and since the backward and forward have, when 
combined together, to produce a definite back E.M.F. in the 
stator windings (or roughly one equal and opposite to 
that of the supply) the forward field must grow to the same 
extent as the backward field wanes, and consequently the 
resultant torque on the rotor rapidly increases. 


- Thirdly, we see that when synchronism is nearly reached 


the backward rotating field is reduoed to a very small 
amount, so that we may say the reactionary effects of the 
rotor currents is to transform an oscillating into a nearly 
pure rotating field. | | 

Fourthly, it appears that the currents in the rotor consist 
of two waves of different frequency but рош equal 
in magnitude, the one being created y the large field 
rotating forwards with low frequency relatively to the rotor, 
the other by the small field rotating backwards with high 
frequency relatively to the rotor. The C? R losses in the 
rotor must, therefore, be about double those of the corre- 
sponding rotary field motor, and the no load current of the 
single-phase motor nearly double that of the magnetising 
current (or that current which would flow into the stator if 
the rotor were on open circuit). 

Fifthly, we see that there is as limit before actual 
synchronism is reached, at which the torque becomes zero, 
and after which the torque becomes negative. This is 
evident, for if the rotor be running synchronously, clearly 
the forward field can produce no torque; the backward one, 
however, produces a negative torque. The transition point 


from positive to ра torque must, therefore, occur before 
syachroniem is reached. 

Sixthly, it becomes clear that self-induction in the rotor 
is altogether detrimental, for although ita effect is to decrease 
the backward torque as well as the forward one, the net 
resu'tant torque is also diminished. Lastly, we stumble up 
against а most intereeting paradoxical question by asking 
ourselves what would happen if we could make our magnetic 
circuit with so small a magnetic reluctance as to render the 
magnetising current practically zero and revolve the rotor at 
synchronous speed. An examination of our diagram shows 
us that the resultant field would be purely rotating though 
no currents exist in tbe rotor. In other words, since the 
magnetic reluctance of our circuit has been reduced to z:ro, 
infinitesimally small rotor currents will suffice to entirely 
obliterate the backwardly rotating field. | 

It is interesting to note that the rotating field which 
exists in the air gap of a single-phase motor iu virtue of the 
reaction of the rotor currents can be employed for the 
generation of multiphase currents. We have, in fact, a 
single-phase—multiphase converter. 

It is a well-known fact that if a number of two-phase 
motors be connected up to a two-phase circuit and only one 
phese be fed from a single-phase generator as shown dia- 
grammatically in fig. 5 so long as а sufficient number аге 
in action others may be stopped and started just as two-phase 
motors. hat really takes place is, that the 
two-phase motors in action b»ing only fed 
with single-phase currents act partly as 
single-phase motors and partly as single-phase 
—two-phase converters, circulating among 
themselves the necessary second phase cur- 
rent to produce a considerable starting torque 
in those motors which may be stationary. . 

An example of this may be given in the 
following fact :—If one phase of a two-phase 
motor be connected to a live circuit no E.M.F. 
is induced in the second ү winding so long 
as the rotor is at rest, if, however, the motor 
be first started as 8 two-phaser, and one phase 
be then disconnected во that the motor oon- 
tinues running as a single-phase motor, a con- 
siderable voltage (of the order of Ichs of that 
obtaining in the primary phase), will be found 
to exist at the terminals of the.secondary one. 

We must now return and develop more fully our h 
thetical motor. We arrived at the result that if we supply 


Single-phase generator. 


Two- phase motors. 


Fia. 5. 


a stator so wound that the current density per centimetre 
arc followed approximately the sine law as shown in fig. 6 
we should get as a resultant magnetic field a large forward 
travelling sinusoidal distribution, and superimposed upon a 
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similar distribution of small magnitude and backward 

direction. | l 
If, however, our stator is evenly wound the corrent density 

per cm, arc will be that represented by the square curve in 


. 6. 
And now we see how the harmonic components of the field 


Үча. 6. 


creep in. We may split up the square curve into a series of 
sinusoidal terms as follows :— 

If the amplitude or maximum current density per unit 
circumference is с, it may be exactly represented by 


A bipolar sinusoidal distribution of amplitude 1:27 c 


1:27 

a acded to a 6-polar ” 70 » Ts 0 
| 1:27 

n 10-polar » » » m ue 0 
127 

n 14 polar ” 1 » "4 0 


&o., and in precisely the same way as we have treated the 
fundamental, so might each of the harmonic terms be treated 
until we had obtained a sufficiently near approximation to 
the truth to satisfy ourselves. 

Each harmonic component of the stator current curve has 
two co nding harmonic components of the resultant 
field, each of which components rotates forward or back- 
wards as the case may be with a speed proportional to the 
reciprocal of the number of poles. 

If, then, the rotor be running anywhere near synchronism 
it will be running far beyond the synchronous speed of the 
harmonic fields, but whenever such is the case the motor is 
acting partly as a generator pumping back power into the 
supply mains. 

We see, then, that all the harmonic components of the 
field are detrimental, producing backward torques, and 
deducting from the net output of the motor, and decreasing 
the efficiency of the same. At a speed near synchronism, 
however, their backward effort is but small; take, for example, 
the first harmonic forward component. Tne current wave in 
the rotor is approximately one-third of the fundamental, the 
C? R loss will therefore be as 1 : 9, and if the rotor be running 
with a slip of 6 per cent. the relative slips of these two waves 
will be аз 6 : (666 — 6), consequently the relative torques 
as 1: Doe | 

This, however, is only true when the rotor is running near 
synchronism, for as the speed falls off the torque due to the 
forward fundamental term decreases, while the backward 
torqne due to the first harmonic forwardly rotating component 
increases, and, in fact, it is possible that, under certain 
conditions of design, and when working with squirrel cage 
rotors, when the rotor has slowed down to nearly Іта of its 
trué speed, these two torques become equal and produce a 
poiat of inflection or niche in the torque-speed curve, into 
ef the motor may drop and exhibit every appearance of 
stability. 

The same thing happens to a modified extent at 1th, 3th, 
&., of the true synchronous speed, and it is possible with 
other distributions of the stator windings that such niche; 
or flattenings on the torque-speed curve may occur at 3, }, &o., 
synchronous speed. 

This principle of harmonic fields must not, however, be 
earried too far, for we must remember that with a finite 
number of rotor and stator windings, the above-mentioned 
waves of current mast necessarily be discontinuous in their 
form, and, moreover, the field in the air-space must also be 
irregular owing tothe spaces occupied by the copper conductors 
virtually dividing the rotor and stator into a large number 
of teeth from which tufts of magnetic lines project radially 


across the air gap, so that if the pole pitch of any given 
harmonic be at all comparable with the hole or slot pitch in 
rotor or stator, we have already arrived at a limit beyond 
which it would be absard to push the method explained 


above. 
(To be continued.) 


CALLENDAR AND GRIFFITHS’S RESISTANCE 
BRIDGE. 


WE have received from the Cambridge Scientific Instru- 
ment Company details of apparatus manufactured by them 
from the designs of Prof. Hugh Callendar and Mr. E. H. 
Griffiths. 

The first is a Wheatstone bridge of somewhat peculiar 
construction, and is the outcome, we believe, of the work 
done by the designers on platinum thermometry. The 
platinum thermometer affords means of measuring tempe- 
ratures so greatly in advance of anything possible with 
mercurial or air thermometers that it opens up a whole field 
of new observation. These instruments are capable of 
indicating extremely minute temperature changes, they take 
the temperature of the surrounding medium with great 
rapidity, the exposed part is simple and inexpensive, they are 
not easily injured, they can be used in almost any place ог: 
medium, and they are free from errora of fatigue. Their 
principal limitation is the degree of speed and accuracy 
possible in getting the resistance, and they are consequently 
directly dependent on the Wheatstone bridge and resistance 
box. The details of the construction of these naturally 
receive the attention of anyone working with platinum 
thermometers, and Messrs. Callendar and Griffiths designed 
& convenient and accurate bridge for their work which they 
think will be generally useful. 

The apparatus does not differ in principle from an ordi- 
nary slide wire bridge, but many modifications of the 
ordinary details of instrument making are introduced, some 
of which are of very great value. The principal points are 
the following:—Of the two circuits between the battery ter- 
minals that constituting the bridge consists only of two coils 
formed of two equal wires wound together on one frame. 
All measurements are made with ап even bridge ratio, and 
no complications of any kind are introduced into this part 
of the circuit. The equality of these two coils can be 
checked and adjusted by the observer, 80 that no error in 
measurement should ever be due to this part of the apparatus. 
The other circuit between the battery terminals consists of 
four parts: the resistance to be measured, which we shall 
refer to ав R, the scale wire and alide, the standard resistance 
box, and an arrangement for introducing a small reeistance 
for bilancing the connecting leads of R. The invention of 
the designers appears principally in the resistance box, and 
in the arrangements of the scale wire апа contact slider. 

The resistance box consists of 11 coils, having resietances 
of 05, *1, 2, &c., ohms, ascending by multiples of 2 up to 
51:2 ohms, amounting in all to 102.85 ohms, and adjustab'e 
to any lower value within O05 ohm. This arrangement has a 
certain small advantage. Such a set contains the smallest 
number of coils with which the same range of adjustment can 


be made, but it is inconvenient. Certain other advantages 


are claimed for it, and principally the eass with which the 
relative values of the coils can be checked. In this respect a 
series 1, 2, 4, 8, &c , has no advantage over 1, 2, 3, 4, 10, 20, 
80, 40, &c., and is inferior to the dial system, which consiste 


.of 10 coils of value 1, 10 coils of value 10, and soon. The 


coils themselves are made of bare platinum silver wire, wound 
on open mica frames. They are anuealed after winding and 
mounting by heating them red hot with & current of elec- 
tricity in an atmosphere of carbonic acid, and are placed 
permanently in a tank of paraffia oil, which can be stirred 
freely by a handle at one end. It is on the construction 
of these coils we think that the designers are especially to be 
congratulated, and where the length of wire is not too great 
to ba wound on a mica frame it undoubtedly constituted a 
very great advance on the usual method of winding silk- 
covered wire on a solid support. In the same paraffia bath, 
and in series with the 11 coils described above, is an 
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extra coil of *01 ohm, used to calibrate the scale wire, and a 
coil of 1 ohm, used for а special purpose with platinum ther- 
mometers. The two bridge coils already described are 
wound in the same way as the others, on a single frame, and 
are placed in the same oil bath. 

Instead of an ebonite slab, white marble is used, which 
is said to be equally as good an ineulator aa ebonite, and 
free from its defects. It does not form a film of 
sulphuric acid, its coefficient of expansion is less, and its 
white surface shows the presence of dirt. It is, of course, 
much lees convenient for mounting brass work apon. 

The pamphlet before us emphasises the arrangement of 
the taper plug sockets, which differs from common practice 
in that each socket is formed of an independent pair of 
brasses, во that the fit of any one plug is not affected by the 
others. 

In cases where the fit of ordinary plugs is not good enough 
to be beyond suspicion, we should prefer capped plugs. 
When mounted on ebonite slabs, the very elasticity of the 
ebonite seems to assist the effectiveness of a taper plog, which 
appears to bite better than when mounted on a more rigid 


The ordinary wooden box is replaced by a copper and 
asbestos tank, which at once serves as an oil bath, helps to 
keep all the oil at one temperature, and retards exchange of 
heat with the outer air. 

The scale wire and sliding contact have received much 
attention, and the 5 adopted is clearly very con- 
venient. The wire itself is calibrated, so that tbe divisions 
represent definite resistances, and the true zero point can be 
ascertained and set within a few minutes. The total resist- 
ance of the scale wire, with its connections and ends, is of 
no importance, for, since we аге working with an even bridge 
ratio, the only quantity that concerns the result is the differ- 
ence between, not the ratio of, the resistances of the two 
parts into which it is divided by the contact point. To know 
this we only require the exact centre, which be readily fixed, 
and the resistance per unit of length of the exposed contact 
wire, which can aleo be obtained readily, and checked at any 
time by means of the calibrating coil of the resistance box. 
Then when an exact balance is obtained by udjusting the 
Blide, the resistance, R, is simply the sum of the resistance 
open in the box, and twice the resistance of the wire between 

e slide contact and the central point. The pamphlet justly 
claims that the arithmetic of this system is very simple. 

The form of the sliding contact itself is ingenious, and 
should work well. lt has a fine adjustment screw, and ita 
position is read with a vernier to 10 * ohm, s.e., to 0008 
inch, a degree of exactness that one cannot help suspecting. 
The whole apparatus is placed under a glass cover, and the 
m ctions and general mounting are solid and workman- 

е. 

Now, while we have ro doubt that this apparatus is de- 
cidedly superior to many instruments hitherto constructed, 
we are not at all sure that it is to be recommended for 
general use. Exactly the eame degree of accuracy may be 
obtained more simply by balancing successively the resist- 
ance to be measured, and a known resistance box used as a 
standard of reference on the same sensitive, but not neces- 
sarily accurate, slide wire bridge, uring this merely to 
ascertain the difference between the two quantities. This 
substitution method may be inconvenient with thermometry, 
as it involves two operations, while the Callendar and 
Griffiths bridge involves only one, but for most purposes this 
would not matter, and in many cases will not be appreciably 
more troublesome. It bas the advantage that no great 
accuracy is required in any place except where it is abso- 
lutely essential; %.¢., in the values of the reference coils. To 


take a parallel case :—For fine weighing one does not ask for 


a balance whose arms are of the same length; sensitiveness 
is the only quality required, and it would be a waste of time 
to try to construct balances in which masses could be com- 
n in different pans to an extreme degree of accuracy. 

or this class of work in electricity we think the bridge and 
the reference coils should be treated as quite distinct pieces 
of apparatus, as are a balance and а set of weights. The 
only important quality in one being sensitiveness, and in the 
other accuracy of adjustment. In measuring resistances, 
the substitution method has many advantages that need not 
be referred to here, but it may be pointed out that by placing 
the scale wire between the bridge coils, all measurements are 


read directly from the scale in percentages. Thus, in com- 
paring A and B, A is found to exceed n by 7:5 parts in 
10,000, and not by any absolute difference in ohms. For 
many purposes this is the most, convenient form in which to 
take the figures. The entire elimination of all thermo- 
contact effects is not the least important part of a substitu- 
tion method. In making these observations we recognise 
that the more important features of Messrs. Callendar and 
Griffithe’s design are fully as valuable in a substitution 
method as in a direct reading one. We shall return to other 
apparatus in a future article. 


A PHASE OF THE QUESTION OF ELEC- 
TRICITY TARIFFS. 


Охе of tbe consequences of the use of the Brighton tariff 
frequently ie, that early-closing shopkeepers pay a higher 
rate for current than their neighbours who are long-hour 
consumers. | 

This circumstance arouses much discontent among the 
former class, who are not slow to give expression to their 
alleged grievances, Their arguments, however, are as 


as their complaints are clamorous. 


Unfortunately Town Councils are frequently largely com- 
posed of influential shopkeepers who close early, and the 
sub-conscious effect of their electricity bills (on which they 
get no rebate) leads them to the conclusion that the system 
is erroneous. | 

The small minority of non-profitable consumers joins them 
in their noisy opposition to a differential tariff, and together 
they try to urge that an all-round price would increase the 
prosperity of the electricity works. 

A town council is a changing body, and its members may 
sometimes be tempted by the spirit of opportunism to silence 
the ‘conscientious objectora" by adopting a uniform tariff, 
thinking that in this way the success of their undertaking 
will be assured. 

The opposition shown to the demand indicator system of 
charging in its early stages in some towns is due entirely to 
a small percentage of the consumers who get an unmerited 
consideration because of their loud-vciced grumbling. 

Blackpool offers one of the best instances of how to deal 
with this question. 

The result of the adoption of the system of rebate was, 
that 8,200 lamps were disconnected in one year, but Mr. 
Quin, who pursued a vigorous and consistent policy through- 
ont, had the satisfaction of seeing them replaoed by 9,914 
additional lamps, which had а very much higher consump- 
tion of electricity per lamp. 

'The discontent created was practically confined to those 
customers who would never bave obtained a rebate under the 
new scale, and who were, therefore, no source of profit to the 
station. 

While the unprofitable consumer inclines to violent agita- 
tion for reducing the price, the long-hour user, who benefits 
by the sliding scale, as a rule is silent. In Belfast, however, 
such has not been his attitude, and a deputation of long- 
hour consumers, which appeared before the Town Council on 
March 1st, gave some very sound reasons why the Brighton 
tariff should be maintained. | 

The Council gave due weight to their representations, and 
resisted the specious arguments of those who wished to 
establish а uniform price, The rates are now 7d. for one 
hour, and 2d. afterwards. 

A short account of the speeches made by the deputation 
ard the recommendations of the Council are appended. 

The deputation appeared before the Council with regard to 
the charges for electric current on 1st inst. 


Mr. B. W. WALPOLE said they had come as a deputation from the 
long-hour consumers of electric current. Owing to the enlightened 
policy of the Corporation, some six months ago, when they intro- 
duced the Brighton system «f charge, they bad been able to adopt 
electric current for bghting and motive power in their warehouses, 
Bhops, and factories. Prior to that decision six months ago, they 
were not in a position, from an economical point of view, to take in 
the supply, for, being long-hour consumers, the all-round system of 
cbarge made its use prohibitive to them. The wisdom of the 
Corporation in introducing this new system of charge had 
been demonstrated by the success of the undertaking in tbe 
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past six months, for they understood that, notwithstanding the 
fact that a large amount of the past year's revenue was required to 
pay interest and sinking fund on a capital outlay required for the new 
station, the undertaking had paid its way. They learned with plea- 
sure that the electric committee proposed to recommend the Council 
to charge only 7d. a unit for the first hour, instead of the first hour 
and a half as heretofore. This was a most important concession, 
which would reduce the price to both the short and long-hour con- 
sumers, and he felt that the short-hour users were beholden, first to 
this Corporaticn for introducing the new form of charge, and secondly, 
to the long-hour consumers, to whose support this important conces- 
sion was due. To the minds of the deputation the new system of 
charge, viz., 7d. for the first hour, and 2d. for the succeeding hours, 
was a most equitable one, and they had learned with feclirgs of 
apprehension that the short-hour consumers were agitating with a 
view to having an all-round charge reinstated. A resumption to the 
old system of charge would increase the cost to long-hour consumers 
to such an extent, that they would be forced to go back to the older 
forms of lighting and power generation, and the undertaking would 
thus lose a type of consumer who had assisted во materially the 
success of the past year. The Brighton system of charge was 
essentially the fair and equitable one, and had been recognised by the 
majority of the principal towns in the United Kingdom. 

Mr. R. BELL added a few words, and said that if a retrograde 
movement was adopted, those who now used electriclight would have 
to resort to gas. He might take that opportunity of expressing how 
pleased they were to see Mr. Jaffé occupying the chair of Chief 
Magistrate in succession to Sir James Henderson, and they hoped his 
Lordship would not be satisfied with one year. 

The Говр Mayon said the matter would have the serious attention 
of the Corporation. | 


The deputation withdrew. | 

The minutes contained reports by Councillor Andrews, 
Councillor Wheeler, and Mr. V. A. H. M‘Cowen regarding 
the charges for electric current. 


Councillor ANDREWS moved the adoption of the minutes, with the 
addition. That the reduction of the time period on which the initial 
price of 7d. per anit was charged be extended, so as to include the 
charge for current used for motor purposes.” In the report, the 
reduction from an hour and a half to one hour read as if it were only 
intended to apply to current that was used for lighting purposes. The 
intention of the. oommittee was, that the reduction should apply to 
all current that was used, both for lighting and motor purposes. The 
proposed alteration would mean a reduction to consumers who used 
électric light for 182 days in the year for one and a quarter hours of 
15:8 per cent. on the bills of last year, and those who used it for one 
and a half hours would have a reduction of 24'3, for two hours 21'8, 
and three hours 18 9, so that this reduction from an hour and а half 
at a high charge to an hour would be a material benefit to the con- 
sumers of current at large. : 


Supply companies usually maintain a uniformity of pcl cy 
and when convinced that a principle is commercially sound 
are not inclined to give way to selfish external influence. 
While it is more difficult to ensure this in the case of a 
municipality, it is none the less necessary for electrical engi- 
neers to steadfastly uphold what they know to be the best 
interests of their undertakings. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


4,276. “Improvements in automatic potential regulators for 
dynamos.” N. Browns. (The Tirrill Automatic Potential Regulator 
Company, U.B.) Dated February 27th. (Complete.) 

4,283. , "An improved electrical sock." G. WirLLiAMSs. 
February 27th. | 

4,312. “ Improvements in electric welding and apparatus therefor.” 
O. Ixnay. (G. L. Thompson Manufacturing Compaoy, U.8) Dated 
February 27th. 

4,313. "Improvements in alternating current motors.“ M. DERI. 
Dated February 27th. (Complete.) 

4,918. "Improved electric signalling device for railways.” L. 
CarLisoH. Dated February 27th. 

4,327. “ Improvements in electro-pneumatic controlling system." 
G. WstixsaHouss. Dated February 27th. (Date applied for ander 
Patents, &c., Act, 1883, Section 103, August 20th, 1898, being date 
of application in United States.) 

4,360. “Improvements in or relating to apparatus for use in 
electric traction on the conduit system.” E. VkDOvELLI and O. 
PaigerLEY. Dated February 28th. 


Dated 


4,370. “A rise and fall pendant or electrolier for electric light.” 
P. Stmvenson. Dated February 28th. 

4,409. ‘Automatic telephone exchange system.” A. Hxrwv. 
Dated February 28th. 

4,415. “Improvements in apparatus for use in electro-plating.” 
H. H. Laxe. (Н. R. Boissier, U.S.) Dated February 28th. 

4,416. “Improvement in direct current systems of electrical 
distribution" B. G. Lammm. Dated February 28th. (Date applied 
for under Patents, &c., Act, 1883, Soction 103, August 4th, 1898, being 
date of application in United States.) 

4,417. "Improvements in or relating to conduits for electric con- 
ductors.” Е. Jones and F. A. PockuiNGTON. Dated February 28th. 

4,442. "Improvements in the manufacture of accumulator plates." 
W. MajERT and F. Bera. Dated March 186. (Complete.) 


4,455. "Improvements in and appertaining to electric street 
1 R. RrL RT, Т. WissTANLEY and 8. Вижу. Dated 
arch 186. 


4,486. “Improvements in electric eignals and alarms.” 
KRrLx. Dated March Ist. 

4,496. “Improvements in or relating to electrical contact 
breakers.” G. Bowron. Dated March 1st. 

4,498. “Improvements in and relating to telephonic apparatus.” 
G. Brank and H. M. Satmony & Co., їїмїтвр. Dated March 1st. 

4,519. "Improvements in and relating to perforators for use in 
connection with automatic telegraph transmittere." W.J. MURPHY 
and G. Draper. Dated March 1st. 

4,528. “Improvements in electric bells for cycles and otker 
vehicles." A. R. Gourp. Dated March 1st. 

4,595. "Improvement in apparatus for working tramways by elec- 
tric power.” R. H.LzxmpRux. Dated March 2nd. 

4,508. ‘Protecting the overhead wires of electric tramways, and 
construction of trolley or current collector adapted thereto.” J. 
BroRaEON. Dated March 2nd. . ` 

4,605. “Improvements in electric motor controllers.” A. D. 
STEVENSON and A. V. Grrains. Dated March 2nd. B 

4,632. “Improvements relating to the operation of electric 
motors at different speeds.” С. J. Reap. Dated March 2nd. 

4,633. “Improvements in method of, and means for, operatiag 
electric motors.” O. J. Reen. Dated Merch 2nd. (Date applied for 
under Patents, &c., Act, 1883, Sec. 103, Auguet 17th, 1898.) 

4,683. ‘Improvements in automatic switches for alternating elec- 
tric current circuite.” H. F.PansHaLL. Dated March 3rd 

4,684. “A method of, and apparatus for, regulating the voltage of 
electric currents." H.F.PaBSHALD. Dated March 3rd. | 

4,699. “ An improved ceiling rose for electric lights and the like.” 
H. F. Crayton. Dated March 8rd. (Complete.) 

4,727. "Improvements in, and connected with, electric tramway 
and railway conduits" A. M. Tarron. Dated March 3rd. 

4,774. An improved electrical cut-out or fuse." F. W. Heaton 
and H. Вмгтн. Dated March 4th. 

4,778. " An improved electric therapeutic tral P. J. Wir- 
xINSON and C. P. L. Тттнивгву. Dated March 4th. 

4,788. ‘ Improvements in, or connected with, electric arc lamps." 
W. J. Davy. Dated March 4th. | 

4,801. ‘Improvements in, and connected with, resistance switches 
for electric circuits.” J. H. Horwxms and F. Вволрвиит. Dated 
March 4th. , 

4,821. ‘Improvements in, and relating to, motor-suspension for 
electrically-driven vehicles" A. G. Ввоокев. (T. Stort, Germany.) 
Dated March 4th. 

4,822. “Imppovements in, and relating to, motor-suspension for 
electric automotor vehicles" А. G. Bgooxzs. (Т. Stort, Germany.) 
Dated March 4th. 

4,838. "Improvements in portable electric primary batteries. 
О. Н. Оогв. Dated March 4th. 


J. E. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Co., 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 

246. "Improvements in means for adjusting electric light carbons " 
A. H. Grssinas. Dated January 5th, 1897. Arc Lamps.—In rene «- 
mg carbons, they are set straight by a clip which holas them in liae 
till they are secured, and is then removed. The clip may be a piece 
of sheet metal curved to fit the carbons, and may be sprung гора. 
Or two gemi-circalar blocks bored to fit the carbons, are connected by 
hinges or dowel pins and spring fastenings, so that they can be 
closed on the carbons. 2 claims. 


902. Automatic electric marine в undiag apparatus.“ J. F. 
BaBCOcR. Dated January 12th, 1897. A hollow cylindrical casing, 
provided with a cup-shaped weight and fin, is carried by the cabie, 
dome, and bale on which the dome and casing are pivoted. The 
cable, besides containing th» insulated leads of a battery and bell, has 


- strengthening wires, the ends of which are secured in the dome b 


Babbitt metal. By this means no strain is thrown on the 1 
which are coiled round the bale, pass into and partially through it, 
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then are again coiled about it, and then pass to the contact plates. 
The upper of the contact plates is fixed, the lower is secured to a 
sliding rod provided with & weight just sufficiently heavy to over- 
come the coiled spring and separate the plates. The rod passes 
through two India-rabber packing rings of special dome shape with 
а collar to clasp the rod and flanges. When the weight strikes the 
bottom, or the sinker lies on its side, the spring acts a ad closes the 
bell circuit, 4 claims. 


1,150. ‘Improvements in portable electric railways with over- 
head conductors.” А. Коррег. Dated January 15th, 1897. Electric 
railways and tramways, portable, with overhead conductors. Per- 
manent way, conductors, supporte for. The supports for the con- 
ductors are rigidly or detachably connected to the sleepers or rails. 
The figures show some of the forms that may be adopted ; figs. 4 and 
8 being perspective views, and figs. 18 and 22 plans. 5 claims. 


1,434. "Improvements in or relating to means for operating the 
electric road switches ou electric railways.” J. F. McLAUGHLIBN. 
Dated January 19 h, 1897. Relates to improvements in the means 
for supporting and controlling the magnets carried by the vehicle to 


operate switches in the roadway, such as described in specification : 


No. 15,686, 4 D. 1895. At each end of the vehicle a magnet is 
mounted on a carriage running transversely cn the vehicle, and these 
carri are connected by links and bell cranks co as to move in 
opposite directions when worked through a shaft, which may be 
geared to the driver's switch. By this means the magnets are put 
into position so as to successively open and clone the road switches 
when the vehicle runs forwards or backwards. In order to properly 
align these magnets over the switches when rounding curvee, the 
lever mechanism replaces & simple bell crank. Pilot wheels by 
means of connections through the rock shaft work a bent lever, 
mounted on the arm and connected to the tail end of another arm of 
the bell crank above referred to, only, in this case, the arms are in one 
viece. By these connections the arms and the carriages are operated 
both by the driver and by the pilot wheels. The latter are kept on 
the rails by levers and springs, or by winding their axles with a coil 
во as to render them magnetic. 5 claims. i 


1,657. An improvement in the electrc-deposition of metale and 
alloys.” G. A. WEBB and W. A. THoMS. Dated January 21st, 1897. 
Depositing metals or alloys containing phosphorus. Tne metals 
deposited may be platinum, iridium, palladium, ruthenium, and the 
lıke heavy metale, copper, tin, gold, silver, zinc, cadmium, nickel, 
cobalt, iron, lead. bismuth, or antimony, while the alloys may bə 
mixtures of any of these. Consists in employing an anode formed of 
the desired metal or alloy and containing phosphorus, or an 
electrolyte containing a salt of the metal or alloy and phosphorus, 
or employing both anode and electrolyte containing the desired 
ingrediente. The phosphor metal or alloy may be deposited upon 
metals or alloys of metals or other suitable materiale. Examples are 
given of solutions, quantities, temperatures, and strengths of current 
for some particular cases. The electrolyte may be formed electro- 
lytically or otherwise. 1 claim. 


1,800. “An improvement in or connected with electric clock 
movements to record the time by electricity." W. H. STOOKALL. 
Dated January 23rd, 1897. Relates to electric clocks. The circuit 


and breaking device consisting of a pair of came mounted on - 


the minute spindle of the regulating clock, on which rest levers 
carrying contact makers. A cam can be placed in front of. the other 
to any desired amount to regulate the length of time during which 
contact is made. The current excites the electro-magnet which then 
attracts the armature. The latter is pivoted and carries an adjustable 
counterweight. Its movements are regulated hy screws, the latter 
of which has an Iudia-rubber or other spring buffer. An arm secured 
to the armature carries tha pawl, which rotates the ratchet wheel 
when the armature swings away from the magaet. А second arm 
lifts a pawl gearing with a second ratchet wheel when the armature 
із attracted. А pawl engaging with the ratchet wheel to prevent 
back-lash. Slight modifications may be made in the receiving 
mechanism just described. 4 claims. 

2,291. Improvements in insulating frames for electrodes.” 
M. Енаг. Dated January 28th, 1897. Ralates to an insulating 
frame for holding the electrodes. It consista.of two rows of rods or 
strips united by pieces so as to form а frame in which are placed the 
electrodes preferably covered on one or both sides with an insulated 
perforated sheet. The frame may be made out of two plates with 
slots cut in them so as to provide spaces for the electrodes. 3 claims 


2,478. ' Improvements in electric battery cases to render the con- 
tents of the cells unspillable; to facilitate the introduction of the 
electrolyte into the cella; to enable the level of the liquid to be easily 
ascertained ; and to facilitate inspection of the interior." G. FABBRO. 
Dated January 30th, 1897. Relates to the cases or cells of portable 
batteries. The case is preferably of ebonite and contains one or more 
compartments, according to the number of elements in the battery. 
The cover is formed with triangular spaces to be filled with sealing 
composition. A covered cup with pin holes allows the escape of gas 
while preventing the overflow of the electrolyte. The hole in the 
cover facilitates the sealing of the internal parts in order to isolate 
the cells from each other. The cells are filled with liquid through the 
holes, closed by ebonite plugs. The terminals are fixed, connection 
being effected with the electrodes through chambers. 3 claims. 


2,790. "Improvements in electric furnaces for use in the manu- 
facture of calcium carbide, applicable also for obtaining metals from 
their salts.” І, Bresson and P. PAcorrE. Dated February 2nd, 1897. 
(Date applied for under Patenta, &c., Act, 1883, Bec. 103, Beptember 
15th, 1596, being date of application in France.) Relates to a small 
farnace, applicable for making calcium carbide or obtaining metals 
electrolytically. A thin graphite crucible is packed with magnesia, 
asbestos or other insulator in a metal box which is supported on 


trannions and can be turned over by a hand wheel to remove the 
products. The crucible is in contact with a copper conductor, and 
serves as one electrode, the other being one or more carbon rods. 
These may be supported by a rack geared to an electric motor, 
through which part of the furnace current peer во that the motor 
tends to lift the rods. To enlarge the area, polyphase currents 
may be supplied through the separate carbons, or the furnace or 
carbon may b3 rotated. In making carbide, to prevent carbon being 
burnt out of the materials b2fore the line is acted on, the mixture is 
com pressed into balls of 1—1:5 cm. diameter, witbout an agglomerant; 
only a small excess of carbon is necessary. These may be fed 
mechanically. 3 claims. 


2,904. "Improvements in perforatore for use in connection with 
automatic telegraoh transmitters." Е. L. MurgHEAD. Dated 
February 3rd, 1897. Perforators for the paper strips of automatic 
telegravh transmitters are arranged with а case containing levers 
controlled by the keys for operating the fingers for the punches and 
the pawl through the slide of the paper feed wheel. ‘he punches 
and their slides are mounted on a base adjustably secured to the case 
by screws, and are capable of easy removal. The rear ends of the 

unch rods are во bent that the fingers strike at a uniform’ distance 

rom their fulcrum. The feed wheel is adjustable by slots and 
screws. . A tension guide roller and а press lever for the paper is 
provided. 65 claims. "i 


3,063. “Improved separator for the plates of secondary batteries.” 
E. S. Naw. Dated February 5th, 1897. Separators are made of two 
plates of ineulating material, in which are cat longitudinal slots for 
the plates or electrodes, which ara theraby held above the bottom of 
the cell. The plates are united by cross bars. 1 claim. Є 


3,346. "Improvements in secondary batteries.” O. Pavmx. 
Dated February 8th, 1897. The electrodes consist of prisms, which may 
beof various forms enclosed in perforated conducting sheaths which 
may be of pure antimonial lead. The prisms are of crystallised lead 
or peroxide, and are so grooved, &c., as to provide both a large 
surface of contact with the sheath and a large surface ex posed to the 
electrolyte. The sheath being without perforations at the lower 
end, retains powers, &c., resulting from disintegration and prevents 
short circuiting and leakage. 1 claim. | | 


6,305. “Improvements in telephone installations and apparatus 
therefor.” Втеменѕ Bros & Co., Lrp. (Siemens & Halske.) Dated 
March 10th, 1897. Multiple board systems are arranged so that the 
connections for calling, testing, speaking, and indicator action are 
actuated by the removal from, or replacing upon, the switch lever of 
the plug; the point of the calling key also is used to reset the 
subscribér’s indicator. 4 claims. 


6,308. “Improvements in indicators for telephone exchanges.” 
Втєминв Baos. & Co. Lriwrrzp. (Siemens & Halske, Germany.) 
Dated March 10th, 1897. Relates to indicators or annunciators for 
telephone exchanges. In a form shown, the drop indicator is fixed 
to the pivoted armature, which is mounted between the pole-pieces of 
the electro-magnets. One electro-magnet is in the subscriber's circuit 


and the other is in the exchange circuit, the indicator lowered 
when the former and raised when the latter circuit is comple In 
another form shown it is arranged as a riung-off drop. The pole 


pieces of the electro-msgnete are formed by the inner ends of the 
soft iron yoke, to the middle of which is attached one pole of the 
permanent magnet. The other end of this magnet carries the 
armature and indicator, the upper surface of the armatare being 
curved and fitting in corresponding recesses in the ends of the pole- 
pieces. The pole-pieces and the armature are normally i 
the magnet, and the electro-magnete are arranged in series, the ap- 
p being o by alternate currents in opposite directions. 
e arrangement of the pole-pieces aad armature is adapted to 
prevent magnetic dispersion between the poles. 


6.818. An improved storage battery." J. ExwrwisLE, of the 
firm of E. K. Dutton & Оо. (O. T. Barrett, United States.) Dated 
March 16th, 1897. The active material is fixed on and in a plate of 
pumice stone. The electrode consists of a plate of pumice stone 
with holes іп it, in which is packed active material The is 
also coated with active material, which is in turn covered with coke 
dust во as to make contact between it and the lead box, in which it is 
enclosed, the said box having slots and perforations in it corre- 
sponding to those in the casing. 10 claims. 


18,719. ‘Improvements in supports for the current collectors of 
electric railways and tramways with overhead conductors.” BIBMERS 
Bros. & Co, Lntrrap. (Siemens & Halske, Germany.) Dated August 
12th, 1897. Collectors for use with overhead conductors. The 
current-collector arm, counter-balanced by a weight, is pi on a 
lever, which in turn is pivoted on supporte on the vehicle, and is also 
counterbalanced by a weight. Springs are thus dispensed with, and 
the arm will turn over automatically, as indicated in the diagram, 
when the vebicle reverses ite direction. Stops then aid the counter- 
weights in maintaining the collector in contact with the conductor. 
1 claim. 

1898. 

16,218. “ Printing telegraph.” R. Ковгвв. Dated J 23rd, 
1898. Relates to a telegraphic ире the effect of which is the 
game as the ordinary type-wheel typewriter. Electric impulses 
produced by means of a contact bar and metallic pointer, forming 
the sender, are transmitted to the receiving apparatus, and produce 
the rotation of a type-wheel, the type of which, after being adjusted 
to the operative or printing position, is caused to effect the impression 
at the moment a somewhat longer electric impulse or a longer inter- 
ruption of the electric current is effected at the sender end. As soon 
as the sign has been printed the type-wheel is returned to its original 
position. 2 claims. А 
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of some wholesome check, become a serious menace to the 
industries of the country. To no branch does it constitute a 
graver danger than to the electrical, merely by reason of the 
enormous expansion that lies before it. To every class 
belongs the inalienable right of direct representation in our 
governing bodies; but a sober investigation into recent 
legislation and the administration of local affairs suggests 
that it has become the fashion of the hour to legislate and to 
administrate solely in the interesta of the working classes. 
No reasonable student of human affairs ought to regret the 
amelioration in the lot of the workman, but it must not be 
forgotten that he personally contributes little to the improve- 
ment in his environment. We have been told that “ whoever 
commands the sea commands the trade,” and in the endeavour 
to achieve the truth of that aphorism this country has built 
up a colossal navy; but how much does the working man 
contribute towards maintaining the vast armaments that 
ensure his daily bread? We are not actuated by any 
personal feeling against the representatives of labour, but 
it ought to be realised that the workman gets a good deal 
for nothing. 

The tactics pursued by many municipalities, ostensibly 
in the interests of the working classes, are not only repre- 
hensible in themselves, but are likely to do infinite harm to 
the trading interests of the country. We are not at the 
moment concerned with the question of the municipal con- 
trol of lighting, of tramways and other kindred undertakings, 
but we do emphatically protest against the indiscriminate use 
that is being made of the labour clause which insists upon 
the payment of trades union wages. Electrical contractors, 
among others, have been in many instances compelled to 


swallow these objectionable regulations, but it is obvious that a 


combined defence must sooner or later be undertaken by the 
manufacturer. | 

This defence may take two forms, it will lead either to an 
increase of prices or adetermination to reject contracts which 
contain labour clauses, Either course must necessarily tend 
to the confusion of the municipalities ; if the latter be 
adopted it will compel local authorities to obtain their plant 
from Germany or America, where labour clauses do not exist, 
or they must pay enhanced prices for English plant. In 
other words, they must pay heavily for home made machinery, 
or starve the working man. 

Common honesty ought to dictate that a municipality 
represents the interests of a community which is not entirely 
made up of the labouring classes. The members of Corporations 
have not yet been elected at the polls on the capital v. labour 
question, and if they insist upon the interests of one class at 
the expense of another, then public life is becoming rotten, 
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and there is need of men who have sounder conception of the 


principles of local government, | 

The labour clauses themselves аге bad enough, but besides 
enforcing them, some municipalities are anxious to go a 
little further. Mr. Ferranti, at the dinner of the Northern 
Electrical Engineers last week, stated that he had a contract 
offered to him by the committee of a Town Council, who 
made it a condition of acceptance that they should have the 
right to call up any of his workmen to discuss the method 
in which he conducted his business. The proposal is as 
impertinent as it is dangerous. Apply it for a moment to a 
municipality. Supposing the Local Government Board 
insisted upon calling up the permanent officials for the pur- 
pose of ascertaining how the various committees discussed 
and carried out their business, we venture to think such a 
suggestion would be held to be an invasion of the free insti- 
tutions of municipal government. 

We have arrived at a crisis in the affairs of the electrical 
industry, and to ensure its success in the future, strong 
measures are necessary. 


RAILWAY SIGNALLING POPULARLY 
EXPLAINED. 


THE comments of the average “ man in the train” on the 
causes which may have led to disaster on any of our rail- 
ways, or the unpunctuality of the trains by which he is 
accuetomed to travel are, in the majority of cases, more 
amusing than imstractive, on account of the evident want 
of knowledge of the detail working of railway traffic. 
This lack of knowledge, however, does not prevent his 
indulging in invective, or sarcasm, at the expense of the 
unfortunate officials concerned. Probably he is seen at his 
best in а snowed-up train, miles away from anywhere. In 
such a position the language and thoughts of the kicker 
are unprintable, and only fit for transmission to general 
managers in the shape of telegrams. ( 

Presumably, in order to dispel a little of the general 
ignoranoe with regard to railway working, the Pall Май 
Gazette prints, in a recent issue, а readable article entitled 
* In the Signal Cabin," in which the duties of signalmen, 
and some of the apparatus they operate, are lightly sketched. 
After picturing the signalman as lamenting his position, in 
so far as it debars him from participation in the “ ubiquitous 
tip,” the writer passes to a description of the apparatus em- 
ployed, commencing with the notice boards exhibited outside 
the cabin in order to call attention to defects in the appa- 
ratus, which he wrongly describes as for “ the attention of 
drivers.” The lever frame, the colours of the levers and 
their meaning, the block instruments and their position, and 
the usual plan of the lines controlled from the cabin all 
engage his attention, but he makes a slip in stating that the 
white levers are for use in case of breakdown of other levers. 
Sach levers are intended for use should subsequent altera- 
tions necessitate additional working levers, and, antil 
brought into use, are not connected with the looking of the 
frame. 

In referring to the differenoe in tone between the two 
bells, the writer erroneously apportions them to “the up 
and down line respectively," and after describing the opera- 
tions involved in the signalling of a train through successive 
sections, we have a popular definition of the fundamental 


principle underlying the ** world-famous block system which, 
to furnish a simple parallel, decrees that no train may leave 
the bottom of a flight of stairs until both the latter and the 
landing beyond have been guaranteed clear.” How timple 
it all is! Surely there will now be no reason for anyone to 
make ridiculous remarks in relation to railway signalling. 
All that it is necessary to do is to see that the stairs and 
landing are clear before allowing the train to ascend the 
former, and—there you are. 

* Signalmen," it is stated, have to keep their cabins in 
the most spick and span condition. The handle-bars are 
polished like cavalry chargers’ bits; not a speck of dust must 
reat on the electrical instrumenta, the floor is washed and 
scrubbed every morning, and the stove neatly blackleaded.” 
H’m. Sometimes they are; sometimes, however, they are 
not. In some cases the uses of a door mat will be 
p»intedly referred to, and should you have occasion to touch 
the levers, a cloth will be handed, so that their lustre may 
not be dimmed by contact with a moist hand. This, how- 
ever, is by no means invariably the case. One has heard 
occasionally from the inspector such remarks as “I can nearly 
see through your windows this time ——.” Sometimes 
a man is mated with another who was born with 
a tired feeling, and in time the first named geta tired 
also. Sometimes “relations are strained,” and occa- 
sionally one may see half the windows cleaned, half 
the hearth whitened, half the grate blackleaded, half the 
levers bright, half the floor clean, and the remaining respec- 
tive halves otherwise. Signalmen are but human. Some of 
them are very human. | | 

The writer has also a little to say respecting fog signalling 
* in the small hours of the night," and pictures the station 
master as “rushing out to knock up the foggers, while 
“our friend," the signalman, “has a few miuutes iu which 
to decide whether he is justified in taking the precautionary 
measure of stopping all trains as they approach his box.” 
In this word picture the writer shows himself a true artist 
in that he leaves opportunities for his readers to fill in the 
details as their imagination may suggest. 


Тнк City of London Electric Light 
Company has again been savagely fined by 
Mr. Slade for emitting smoke at Bankside, and again we 
feel it our duty to enter a protest against what has now 
become distinctly unfair. If the company cease to supply 
current they will be fined under the Eleotrio Lighting Acts, 
and they cannot supply current withont making smoke, 
pending such time as their furnaces are altered. Let it be 

that an error was made by the company’s original 
advisers in respect of their steam boilers or 5 it 
still remains unfair to punish them, seeing that they are 
engaged in remedying the defects. Such defects cannot be 
падао р day. Time is essential, and this is not beir 
allowed in reasonable and sufficient amount, nor in a jud 


Bmoke Abatement. 


spirit. In the meantime the Smoke Abatement Society 
continues io along. We confess to having little 


respect for this society. Its members do not seem to be 
speoially qualified to deal with the question оп technical 

rounds, and they appear to have little care for Eoglish in- 
бшш. Is it not time that something was done to protect Ше 
interests of trade and industry against the raiding of leisured 
faddista? The City Company showed that out of 82 furnaces 
they were now reconstructing no fewer than 18. How is it 
possible to do more ? Ie it possible that we have magistrates 
on the Bench who think furnaces can be altered in a day or 
while at work? It would a so from the course taken 
by Mr. Slade. Justice should at least be tempered by common 
sense, and to act as London magistrates are now acting 
gavours of an absence of knowledge which should not be the 
case where large interesta are at stake. 
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| NERNST LAMP v. THE ARO AND 
INOANDESOENCE LAMPS. 


Bv JOHN I. HALL. 


(Concluded from page 407.) 


IT will be understood that the referenoe herein made to the 
© carbon lamp” means the incandescent lamp at t in 
use. It is, of course, partly the object of this article to point 
out in what situations the Nernst lamp may or may not 
au the enclosed carbon lamp. 

e promoters take a comprehensive view, and claim a 
general all-round 1 for the innovation. This sort 
of superiority is usually well-defined, is a special feature in 
the cteristic curve of inventors, is not unknown to 
oopan] promoters, and figures in pend са as the prin- 
cipal item in the prospectus to enchant the investor. 
Unfortunately it is not very valuable in liquidation as 
an asset. superiorit claimed 
Light, Limited, is set forth 


ps, railway 
carriages, wharves, public institutions, places of worship, 
theatres, music halls, shops, hotels, restaurants, &o., &c.” 


substitute, but have not found any advantage iu the carbon 
lamp for streets over gas, hence it has not been adopted to 
any great extent. 

ut now, for the same expenditure of energy, there has 
been devised a lamp to e the carbon lamp, and it is 
to be hoped that street lighting will be considerably extended 
in consequence, | 


opting Nernst lamps for gtreeta, it will be advisable 
to run them in , because if run in series, there would 
be great risk of failure of some of the apparatus, as the lamp 
consists of — 
(a) The incandescent body. 
b) The steadying resistance. 
c) The automatic lighter. 
first cost would also be against it, if arranged in series, 
to make it as reliable as a series carbon lamp system. 
A suitable E.M.F. to adopt would be 500 volts for street 
lighting, as this voltage could also be safely used in 
buildings. | | 
While it is suitable for narrow streets, &c., exception can 
be taken to some of the situations mentioned in the pro- 
spectus:— — -— 
Where is the colliery manager who would put & naked 
electric lamp in his mine? It is the custom to put all sorta 
of saf around the E 
What railway company will replace or instal lamps at their 
stations and siding т to give as much light as the arc 
lamp, will oost treble the amount for maintenance, and how 
many railway companies are there who have electric light in 
their carriages? I may pum out, however, that there 
is an opening for a 500-volt lamp in street railway (tram) 


Cars. 

Some factories and mills will undoubtedly be illuminated 
by the Nernst lamp; but the incandescent system is not by 
any means the ideal system of lighting for factories, work- 
rooms, mills, and other works of various kinds. The ideal 
system is . of inverted aro lamps. Apart 
from ita being the method of illumination, it is the 
rafest, as there is по glass to break, and no possibility of fire 
from hot carbon dropping down. 

It may be safely said that in eni situations olaimed by 
the promoters, the Nernst lamp will not so easily put the 
existing carbon lamps out of competition, however it may 
succeed in the other enumerated in their us. 
There are not many jewellers, hosiers, and drapers who will 


endanger their stock by using the Nernst unprotected lamp; 
in fact, it could not bs used in the same manner as the en- 
closed carbon lamp to obtain the window effect, which counts 
for a great deal in these establishments. 

An examination of the cost of installing and running the 
Nernst lamp will reveal circumstances in ite favour. 

Take the Nernst automatic lamp at а cost of £1, and the 
carbon lamp at 1s, it is evident that without there are 
corelative advantages, it cannot compete with the latter. 

Against this disadvantage in oost there is the question of 
fittings, conductors, and maintenance to be taken into 
account, and it is here that the Nernst lamp will have the 
advantage in the lighting of public halls, restaurants, large 


rooms, shop interiors, theatres, &. 


For comparison, let the case be taken in estimating for 
a section of five 16-C.P. carbon lamps absorbing 300 watts 
with 3 am on 100-volt supply circuit employed for 


lighting a public hall. There would be a total of 80 O.P. 
to be replaced. These five carbon lamps could be superseded 
by means of two 60-watt Nernst lamps absorbing 120 watts 
at 1°2 amperes. 

Now as to the relative oost of the fittings for these 
сат lamps, presuming them to be controlled from one 
switch. 


£ s. d. 
Five fittings complete, 7 115 0 
ve comp 8 

Conductors and casing, at 6: 110 0 
One switch and cut-out 0 5 6 
Sundries oe 95 0 2 6 
Labour, at 76. ids 115 O0 
Total cost, вау ... Pee. Тое £5 13 0 

£ ә. d. 

Two Nernst lamps .. eve m eds iis s 2 0 0 
Conductors and casing (average lengths longer), 8... — 018 0 

actors an average T 

One switch and cut-out, say... Pu ue . 0 5 6 
Bundries s ; dis 0 1 6 
Labour, at 108. dir 100 
Total cost, вау ... £417 0 


The economy in favour of the Nernst would, therefore, be 
well worth ing. | 

The cost of maintenanoe for current for five carbon lam 
absorbing 150 units during 500 hours at 6d. per unit would 
be £3 153, and for the two Nernst lamps absorbing 60 unita 
at the same rate would be £1 10s. Thus, for illaminating 
large rooms, there will evidently be & considerable economy 
both in the oost of installation and maintenance in favour 
of the Nernst lamp. 


To summarise above :— 

E . d 
Installing five carbon lamps... = £613 0 
Oost of current for 500 hours = 3 15 0 T^ 
Installing two Nernst lam T = £417 0 ' 
Oost of Current for 500 hours = 110 0 
| 6 7 0 
Or showing a balance of - yx .. 43 1 0 


in first cost, and maintenanoe for so short a time as 500 hours. 


This is pleasant to the contractor, and especially во to the 
consumer, and it is to be sincerely hoped that the automatic 
lamp will soon become less in price than one-eighth the cost 
of the arc lamp as mentioned in the prospectus; which 
figure I have taken the liberty to increase to one pound (£1), 
not wishing to take too low a figure for estimating. 

The automatic lamp was selected for comparison, because 
in large rooms, public halls, theatres, &c., where the lamps are 
more or less out of ordinary reach, the non-automatic lamp 
could not conveniently be employed. 

The price of the automatic lamp is prohibitive for private 
residences, and the cost would not be in the same proportion 
as the above prices. The construction of the Nernst lamp, 
and protection from risk of бге, is an important matter. 
From the description by Mr. Swinburne of ita action when 
the rod is burning out (p. 261, ELECTRICAL Review, Feb- 
ruary 17th), it is plain that the lamp must be enclosed in a 
globe, for he states :— 

* Probably there was a gradual tendency for the rod to 
get uneven ; then it would get more in one part, and 
softer, until at last it melted.” The incandescent rod should 
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be fastened to the holder in a sound and mechanical fashion, 
at the same time being as easy of replacement as the ordinary 
carbon lamp, so that when the rod is burned ont it will not 
become loose and drop down from the contacts. 

It will be noticed that as a globe is necessary the non- 
automatic or match-asaisted lamp would be a great nuisance, 
for it would be necessary to take off the globe, which isa 
practice that is not n with carbon lamps, nor in gas 
lighting, and Mr. Swinburne's statement cannot be accepted 


во freely as given, when he says (p. 260, ELECTRICAL REVIEW, - 


February 17th), There are many cases in which it will be 
quite gatisfactory to have one lamp with an automatic lighter 
to show you the way into the room, the rest being lighted 
with a match or spirit lamp as needed. 

There is the question of systems of distribution to be con- 
sidered. “Опое the Nernst lamp becomes so. general that 
systems of distribution are laid out to suit it, instead of to 
suit the carbon lamp, the carbon lamp is practically out of 
the running" (p. 260, ELECTRICAL REVIEW). 

It is very satisfactory to look the future plainly in the face 
in this manner, and to entertain lively anticipations of 
systems being laid out to suit a speciality. ! 

Bat municipal engineers cannot jump about from one 
system to another, like a cat on hot bricks. There has 
already been one jump from 100 to 200 volta, and this is 
enough for many users of electricity to put up with for some 
time to come. | 

The municipal engineer must have some more considera- 
tion for the customers than to compel them to change the 
lamps and put them to needless expense. It would not only 
be the cost of changing the lamps but the holders, and in many 
cases, main switches and fuses would require replacing. 

The switcbing and controlling apparatus of the L.T. 
supply systems would likewise need some modification. 
Farther, if systems are changed or laid down to suit the 
Nernst lamp it would be giving that lamp a monopoly, 


and, in the interests of the consumer, it will pre- 
ferable to lay down systems where monopoly will not exist; 
and therefore for some years at least it will be advisable for 


tbe Nernst lamp to adapt itself to the present systems, If 
the lamp is adopted to any great extent for street lighting, 
the engineer can use apy voltage he thinks fit. 

It is apparently not the only lamp that will have a lower 
consumption of energy than the 60-watt 16-C.P. carbon 
lamp. Improvements are taking place in the manufacture 
of incandescence lamps. The carbide of silicon lamp 
(p. 861, ELEoTRICAL Review, March 10th), also appears to 
be an improvement. The lamp is said to consume 2°5 watts 
per O.P. This is not so satisfactory ав 1:5 watt per O. P., 

ut still it shows that the wind is blowing in the right direc- 
tion, and improvements are in the air, and incandescent 
lamp makers will undoubtedly be stirred up to study in what 
direction they can improve in lamp manufacture, and as the 
Nernst lamp at present is only a short-lived one, the high 
efficiency carbon lamp may come to the front. 

It may be asked in what systems will the Nernst lamp 
oust the carbon lamp? 

Prof. Ayrton said, during the discussion on Mr. Swin- 
burne’s paper, “He understood from his colleague, Dr. 
Armstrong, who visited Prof. Nernst some time ago, that it 
was essential to use an alternating current, as with a direct 
current the incandescent rod soon ceased to make good con- 
tact with one of the platinum terminals.” If this is the 
case, then, the Nernst lamp will be confined to the alter- 
nating systems, and these are in a minority both in regard 
о, the number of stations and lamps connected as shown 

elow. . | 

At present there are in Britain about 82 stations on the 
direct current syatem and 74 stations on the alternatin 
system. These stations have approximately 2,342,000 an 
2,166,000 incandescent lamps connected to their mains, 
the average being about 29,000 per station for either 
system. | 

"t the Nernst lamp is only suitable for working on alter- 
nating current syatems, and the uw in electrical engi- 
neering is to instal direct current plant, then Mr. Swinburne’s 
dream of distribution systems to suit the Nernst lamp appears 
likely to be associated with the dim and hazy future. 

There are many pointe that require discussion in connection 
with this subject, and only a few have been. lightly touched 
on in this article, 


The object of this criticism has been to examine the claims 
of the Nernst lamp, and although instances have been given 
of a favourable nature, yet there are many others which point 
to the fact that the Nernst lamp has a field, but of a more 
limited nature than has been claimed for it. 


ERRATUM.—The last sentence of the first paragraph on 

406 should read 1,800 watts = 1°8 kilowatts per hour, 

which will oost to the consumer 5:4d. per kilowatt per hour, 
and this figure should be substituted in each case for 8°6d. 


| HIGH WYCOMBE ELECTRIO LIGHTING. 


On Wednesday, March 1st, was performed the ceremony of 
formally opening the High Wycombe Electric Light Works, 

Earl Carrington, who was announced to preside, was 
unable to fulfil his intention, his lordship having to attend 
a meeting at Marlborough House. Mr. H. L. W. Lawson 
therefore consented to deputise for the noble lérd, and the 
ceremony was of a simple character. About one o'clock the 
company began to gather in the engine room of the elec- 
tricity worke. Besides Mr, Lawson, there were present: 
Messrs. F. E. Gripper (managing director of Edmundson’ 


LAYING MAINS. 


Electricity Corporation), Alfred Blatter, and Walter Birch, 
directora of the new company; Mr. E. Salthouse, ‘secretary 
and engineer; E. Dewar, assistant engineer; Messrs. 
T. O. Oallender, T. Parker, J. О. Peache, J. C. Wigham, 
Ejimundsons’ managing engineer; G. Sanderson, F. E 
Proctor, and E. Lazeby; the Mayor and Mayoress of 
Wycombe (Mr. and Mrs. C. W. Deacon), Councillors R. D. 
Vernon, R. 8. Wood (chairman of the Electric Light Com- 
mittee), H. Flint, C. T. Baines, F. J. Howland, R. Howland, 
jan., O. Nash, and W. B. Gibson; the Rev. E. D. Shaw 
(vicar), Mr. B. L. Reynolds, Mr. A. J. Clarke (town clerk), 
Dr. Bradshaw, Mr. Philip J. Rutland, Messrs. G. T. Miles, 
W. Peacock (postmaster), Dodds (station-master), T. Thur- 
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low, W. T. Pycraft, Berry, T. J. Rushbrooke (borough they had heard a great deal on the great bcdy with which 
surveyor), W. Howland, Green (Capital and Counties Bank), Һе had been connected. He trusted and believed it would 
Theobald, C. Pierce, Н. T. Dickens, F. Skull, Rogers, B. be to the mutual benefit to both Corporation and company. 
Woodbridge, W. H. Mr. Wigham, 
Kirby, H. J. Cox, - - having conducted 
C. Birch, С. Н. the company round 
Hunt, jun, C. E. the establishment 
Skull, R. Birch, and described the 
E. Birch, T. Phil- working of all tne 
lips, Spicer, appliances, Mr. 
Gwillim, Fletcher arry Lawson then 
(London), Sapt. asked the Mayoress 
Sparling, and many to switch on the 
ladies. electric light of 
Mr. Lawson said Wycombe, 
the inauguration Councillor Wood 
of the electric said the pleasing 
lighting and supply duty fell to him 
works stamped of asking the com- 
High Wycombe as pany to tender 
being in the van of thanks to Mr. 
municipal progrese. Harry Lawson, who 
Lighting — good had ғо kindly come 
lighting — was the down to fill up the 
foundation of muni- gap caused by the 
cipal government, absence of Earl 
and as it was е Carrington. That 
foundation so it was dày was the open- 
now the test of its ing of another 
efficiency. It gave chapter in the 
him great pleasure = — IEPS — — — municipal history 
to know that not 8 *e pea | of Wycombe, and 


only would Wy- - Layine Mains, it was a red-letter 
-combe have the day so far as 


advantage of a good supply of light and power for the. Wycombe and the house of Lawton was concerned. The 
next seven years, but afterwards, if it chose to enter into latter were near neighbours, and as municipal activity 
possession of its inheritance, the company would al'ow them to progressed, so they liked to see the sires and the sons 
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THE GENERATING PLANT. 


do во on terms which were equitable and fair to all concerned. of sires of that house joining Wycombe'iand taking 

That seemed to him to be the most satisfactory solution of раг in her functions. They had) heard the name of 

the question of public as against private enterprise, of which Lawson mentioned over and over again, and; he was ture 
D 
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coming in the place 
of Earl Carrington, 
whom nothing but 
a Royal command 
wonld have =P 
away. He would 
like to congratulate 
the company upon 
the complete man- 
ner in which the 
works had been 

, and he was 
sure that after the 
instructive desorip- 
tion given by the 
engineer they would 
be wiser than when 
they came. He 
was glad to have 
been first in the 


provisional order 


Following is a 
description of the 
works: 

Branching off the 
Grest Western Rail - 
way main line at 
Maidenhead, a run 
of some 6 miles up 
one of the pictur- 
esque and fertile 


Nene e of Bucking- 
ire brings the 
traveller to the 
town, the electric 
lighting of which 
forms the subject 
of the present 
article. 

The Corporation 
obtained the pro- 
visional order in 
1894, but not being 
in & position to 


carry it oat, they - 


decided to transfer 
to a local company, 
and after negotia- 
ting with several 
people, eventually 
agreed to part with 
it to the present 
с mpany, which was 
fru. vu by Edmund- 
soon’ Electricity 
Corpoi ation, by 
whom the entire 
work has been 
Ca! d out. 
Wycombe is the 
Chief seat of the 
o air industry in 
Great Britain, there 


being abont 94 factories, large and ‘small, engaged in 
this work, or allied trades, and among these the company 
expꝛot to secure a motor load larger in proportion to 
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— 
THE SWITCHBOARD. 


sub-contractors :—Boilersand engines D 


which will 


lamp per 


tion of a 


Railway 
have lately secured 
powers io run a 
new line from Wy- 
combe to  Aoton, 
bring 
the town within 85 
minutes of London 
by fast trains; this 
will no doubt bane- 
floially affect’ the 
progress of the 
borough. - 

It was one of 
the provisions of 
the transfer that 
the Counoil should 
adopt electricity for 
the street lighting, 
and to-day the 
whole of the roads 
are £0 lighted by 


5 aro lamps and 
about 200 


incan- 
descents; the Town 
Hall and Police 
Offices are also lit 
under the same 
agreement. 


Another clause 


compels the com- 
pany to wire any 


premises free and 


accept payment for 
the same at the 


rate of 9d. per 
quarter 
until the cost is 
worked off, no in- 
terest on the money 
expended being 
allowed ; this should 
insure the connec- 
larze 
number of smaller 
class houses, in 


which class u 


majority of the 
premises io Wy- 
combe may be in- 
cluded. 

The company are 
taking up this work 
inuep:rit.d manner, 
and are also offer- 
ing arc lamps and 
motos on hire at 
евву rates. 

The works are 
centrally situated, 
have plenty of room 
for extension, and 
water for conden- 
sing. Coal is reason- 
uU lu price; be 
station is equipped 
with first-class 
economical . plant. 
We venture to pre- 
dict for the under- 
taking a successful 
career. 

The following 
were Меввгв. Ed- 
mundsons’ chief 


avey, Paxman & Co.; 
piping work, Babcook & Wilcox; dynamos, b 
sot, Thomas Parker; pumpe, Worthington Pumping Oom- 


alenoer booster 
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pany; feed heater, Joseph Wright; switchboard, Edmund 
Charrington; accumulators, D.P. Battery Company; meters, 
Ferranti; demand indicators, Reason Manufacturing Com- 
pany; cable, Callender's Cable Company; buildiogs and 
chimney, Henry Flint, High Wyoombe. 

: The zite of 
town as possible, and, baing three-quarters of an sore in 
extent, there is ample room for extension. Being hid away 
behind cottage property, no trouble has been taken to 
ornament the buildings, which are, however, lightsome, and 
well adapted for a supply worke, and care has b:en taken to 
leave ample provision for extensions. | 

In sinking the foundation for the chimney, water was met 
with 2 feet from the surface, and steam pumps bad to be 
kept at work-day and night until the foundations were in ; 
these were laid on a bed of very hard flint gravel, and all 
the ballast for the concrete of the foundation, engine 
beda, &c., was obtained on the site. | 

From tbis vast underground reservoir will presently be 
drawn the water for condensing purposes. 

The chimney is 120 feet high, the internal diameter being 
5 feet square. — 

The plant at present ereoted oonsisting of two Davey, 
Paxman economic boilers 12 feet 6 inches x 7 feet 6 inches, 
having a heating surface of 665 equare feet, and built for 
. 160 lbs. pressure. 

A pair of Worthington feed pnmps and one of Joseph 
Wright’s exoelsior feed water heaters and duplicate feed 
piping with valves to cut off any defective portion, completa 
the boiler house plant. | 

The engine house plant consists of two “ Peache” high 
speed engines F O type, 120 I.H.P. at 480 revolutions 
coupled direct to two Parker dynamos, 160 amperes at 
420 to 460 volts. | 

А 5-ioch ring steam main of lap-welded steel pipes with 
heavy flanges screwed on and brazad and Hopkinson's valves. 

A balancer booster set, the balancer armatures being 
wound for 50 amperes at 210 to 280 volts, and the booster 
70 amperes at 10 to 70 volta. 

230 D.P. cella in glass boxes F type 585 ampere-hour 
capacity, at 55 ampares, and capable of giving 80 amperes 
for 4 hours. 

.. Switchboard of enamelled slate divided in three panels, on 
the left hand being the feeders, the right hand the dynamos, 
and п the centre the middle wire, balancer, and accumulator 

nels, + | 

т wkole of the mains are Messrs. Callender's fibrous 
type, lead-covered and armoured, with one exception, the 
feeders being triple concentric, and the distributor three 


core. 
The following are the lengths as laid at present :— 


Feeders, No. 1 . 662 yards 100 06 100 

и 2 — . 821 „ 100 ‘06 100 

н 8 , 1,020 „ 100 08 100 

Distributors . 2,480 „ 075 05 ‘075 
LE] >өө [E 5,060 [1] 03 ‘03 05 

Aro lamps ... С *. 420 „ 012 :019 ‘012 

Incandesoent street lightiog 7,750 „ bes bee: oe 


As already mentioned, the chief street lighting is by means 
of incandescent lamps, there being only five arc lamps in use 
at present, bat the question of extending these i3 now under 
consideration. | 

The old gas standards and lanterns have been retained, 
and the electric lamps are fitted inside the Reason Oom- 
pany's lens reflectors in straight roads, and inside a * Prism" 
globa, at corners or in crooked streets. 

All the lamps are fitted off separate cables composed of 
"008, 008, 008 three-core lead covered and armoured, tapped 
off the distributors at various pointe, їп the nearest post to 
which are fitted the switches for the circnit. These switches 
ure roughly collected together in three groups, and it takes 
lesa than an hour for one man to turn them all on or off. 


Tare of the arc lamps are open type connected between 
m; the other two are 


the outer and neutral of the s 


Jandus lamps in series connected in the game way. 


The number of lamps connected at the beginning of this 


year was about 1,800 C.P., which has been increased by 
nearly 1,000 since, and inquiries are very frequent just now; 
in several directions new buildings are being erected, and 
the owners have decided to have them up-to-date and lit 
throughout by electric light, which shows that the supply is 


the works is as nearly in the centre of the 


being approved of and augurs well for the success of the 
enterprise. | 

The opening ceremony was followed by a luncheon in the 
Wellington Room of the Red Lion Hotel, at which the 
directors entertained a company of about 80, largely 
composed of those whose names are given as being present 
at the previous ceremony. Mr. H. L. W. Lawson presided, 
and had on his right the Mayor of Wycombe and Mr. F. E. 
Grippar (a director of the Wyoombe Electric Light Oom- 
pany), and on his left Mr. A. Slatter (alao & director of the 
company) and Mr. Сооп Шог R. S., Wood. Me. Walter 
Birch (the local director of the Е'есЁіс Light Company) 
oocupied the vice-chair. | 

The station has all the good qualities which characterise 
everything of this nature which Elmundson* Electricity 
Corporation have hitherto undertaken, and whioh have been 
fally described and illustrated in our pages, and having sai: 
this there is no further. need for eulogy on our part. во 
we conclude by addinz our congratulations to the High 
Wycombe authorities on their enterprise on behalf of that 


ancient borough. 


—— ЕНЕН LEE АНИНЕ pe ———— ——Ó— € 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE repetition of Mr. Marconi's paper on “ Wireless Tele- 
grapby " took place on Thursday evening of last week in the 
Lower Exeter Hall, Strand, where again space was strained to 
the utmost to accomodate the large number of members and 
friends who anxiously looked forward to hearing Mt. 
Marooni's views and witnessing the demonstrations of bis 
e: The meeting was, as the President, who occupied the 
chair, stated, remarkable in that it was held for the purpose 
of repeating the delivery of a paper already given to 
the Institution, being an overflow meeting, while it was 
held in an unusual place, under unusual circumstances, and 
with an unusually large number present. It might have 
been added that the fair sex graced the meeting, and this 
again was exceptional. Mr. Marooni had to relinquish the 
reading of his paper to Mr. McMillan, the secretary of 
the Institution, bot was fortunately able to be pres: nt and to 
give his reply to the disoussion. 
In introducing the paper, the President referred to another 
method of wireless telegraphy—the heliograph of Sir Henry 
Mance, which depended upon the same general principle— 
the agitation of the luminiferous etter. The heliograph had 
been used over a distance of 60 miles, but it required elevated 
positions and a transparent atmosphere, whereas the Marconi 
telegraph would work through an atmosphere not trans- 
parent; yee, even through a London fog. | 
The reading of the paper and the demonstrations whioh 
accompanied it were well received. On conclusion of. this 
Mr. Marconi replied to the various speakers in the discussion. 
His reply was admirably put, but as it was lengthy, we will 
merely summarise the salient points, leaving our readers to 
refresh their memories of the details by perusal of the full 
report in the Journal of the Institution when it appears. 
Mr. Marooni thanked the Institution for the way it had 
received his paper, mentioning that it was his first, paper 


in the English language. He was glad to note that Prof. 


Fleming's results agreed with his own that a coherer was a 
satisfactory instrument and that the vertical wire was au 
advantage. The reason why oil was no advantage in the 
transmitter was that it seemed as if a continuons discharge 
made 8 hole in the oil, thus dots are all recorded, but dashes in 
a great part miss. When caprcity was added to the wire air 
seemed almost an ideal eubstance. He had found that the 
use of mercury was necessary in order to obtain the best 
results in ooherers, and the tubes should be exhausted to 
1 mw. of mercury. The tubes used were tested стег 18 
miles with & moderate length of vertical wire; by using 
200 feet of wire instead of 75 feet, non-exhausted tubes 
could be used, but such a length of wire was rendered 
unnecessary by exhaustion. Non-exhaurtsd tubes seemed 
always to gradually decrease in gensitiveness. 

In order to obtain the greatest distanoes with & given 
height of wire earth oonneotions must be used. The 
results obtained with a capacity were similar to conductors 
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in oonnection with earth, and, ав hag been noticed by Mr. 
Gavey, af small capacity may suffice at the receiver, but a 
much larger capacity is required at the transmitter. The 
results’ obtained with the earth connection entirely removed 
might be explained by regarding the space as the dielectric 
of a condenser, the isolated capacity is one plate and the 
earth the other. Extremely small capacities suffice for 
signalling at the high frequencies dealt with. Likewise 
signals could be sent over many miles with the vertical wire 
disconnected ; the distance between the end of the wire and 
the terminal of the receiver might be 1 fcot, the wire having 
a. plate 1 foot square attached to it, and signals could be 
received over a distance of 14 miles. Here the gap acted as 
the dielectric of a small condenser. There was, therefore, no 
necessity for the installation at a place like the Fastnet to 


have what would commonly be called a good earth ; a capacity 


area would be quite sufficient, and the earth terminal might 
be. connected to the boiler-plate building of the lighthouse 


as no wire had ever been struck by lightning; the 


numerous instances in Italy, where storms are frequent 
and severe, showed that nothing need happen. To soreen 


the rc eiving apparatus it was put in an earthed metallic 
box with choking coils between the enclosed apparatus and 
the iuker, 80 as to cut off any stray. effects collected by the 
wires leading to the inker. Intervening hills do not appear 
to interfere with signals. In reply to Mr. Granville, the use of 
accumulators is entirely experimental; Obach dry cells are 
sufficient and last for 10 months to a year ; 50 cells were used 
on the Royal yacht Osborne and at Kingston. The conductors 
should, as pointed out by Prof. Fleming, be parallel to опе 
‘another. As to coherers, experience had shown that nickel 
filings, mixed with a very small percentage of silver and 
mercury give reliability and sensitiveness. Prof. S. P. 
Thompson's wo) укр ры were novel and he hoped to have 
an opportunity of testing if they were quite accurate. . Earth 
connection could be made at the top of a vertical wire by 


Boum SPECIMENS OF JOINTS. 


itself. On the Royal yacht and during Kingston Regatta, 
the floating station had the vertical wire close to funnels and 
amidst numerous wire stays, but the apparatus worked all 


right. 

The law of height had already been discovered in 1896, 
and, in reference to Mr. Gavey’s remarks, Mr. Marconi said 
the queetion had also been fully discussed in the Italian and 
technical press. But it was interesting that Mr. Gavey, 
working independently, should verify the same law. At 
Salisbury in 1897 a height of 80 feet per mile was found 
sufficient ; afterwards improvements brought it down to 
20 feet. Placing the vertical wire on a height is not neces- 
sarily an advantage; some of the greatest distances worked 
over have been without the base being elevated much above 
sea level. | 

In connection with reflectors Mr. Marconi hoped to give 
them attention shortly, but pointed out that for some 
popan tinning would be a disadvantage. He thought 

. Gavey had over-estimated the danger from lightning, 


hanging it over a cliff, as at Alum Bay, and this might also 


be done on a lighthouse. 

This closed the meeting. Mr. Marconi must be oon- 
gratulated upon the interest his work has evoked, and 
deserves thanks for the clear way he has explained what 


he has done. 


SOME SPECIMENS OF JOINTS. 


Messrs. P. Jonrw & Co., of Bristol, have sent us some 
photographs, which we reproduce, of в series of joints which 
they have removed from various buildings in Bristol. It is 
hardly necessary to say that such work calls not only for 
drastic rules but for close supervision; even the mouse 
depicted in the photograph has had sufficient feeling to be 
shocked at a bad joint. 
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Figs. 1 and 4.—The only attempt at soldering; which has only 
taken on the 4; twisted round the yy, but not fluxed through. 

Fig. 2.—Joint д; and x, tightly twisted; no sign of heating and 
insulated with old lace curtain. 

Fig. 3.—Joint two, уу, same as fig. 2, but insulated with strands of 
lace curtain and black tape. | 

The solder on fig. 1 сап be seen on reverse view, and on fig. 4 on 
front view. _. | 

Fig. 5.—Switchboard joint wires badly twisted and partly soldered, 
black with heating, insulation pure rubber and black tape. 

e installation from which all joints, except fig. 5, came, had no 

casing under floors. | 

Fig. 8.—Three wires run throngh small hole in wall without casing. 
Insulation destroyed by mouse, which brought wires in contact and 
short-circuited switch wire to main. Mouse found dead on switch 
wire. 


. Fig. 12.—7/20 cable, mouse eaten (the cable not the mouse). Figs. 
9 and 10, cross joints. Figs. 11,13, 14, T joints. Fig. 15, attempted 
splice. All joints blackened by heat caused by [ose contact. 

Fig. 16.—Double-pole clip cut-out in tandem with main cut-outs. 
This was in an office with fuses blown, and ,4, copper wire double 
twisted on clips (one side, wire lost). From this cut-out, main and 
return in fig. 8, went direct for 12 16-0.P. 105-volt lamps, Also 
flaxible for one lamp in office without ceiling-rose, cut-out, or switch, 
the screw lamp being turned in its socket to act as aswitch. The short 
circuit on wires, fig. 8, could not blow the copper wire in fig. 16, but 
blew main cut-outs. 


INDUCTION MOTORS. 


‘THERE is no doubt that there is a growing demand for 
single-phase alternating current motors, and within the last 
few years this has called forth much inventive skill, which 
has resulted in several good types of machine. Bat the 
theory of these motors is by no means simple, or even yet 


fully understood, and the designing of them is at present a 


somewhat tentative process. Accordingly there is ample 
room left for careful experimenting and ingenious con- 
structing. We welcome, therefore, any addition to our 
knowledge of this rather difficult subject, such as the 
elaborate investigation described in Prof. Ernest Wilson's 
paper read the week before last before the Institution of Elec- 
trical Engineers. The great difficulty with allsuch motors is the 
starting, and Prof. Wilson's iments were mainly with 
a view to elucidate the conditions of action of a particular 
type of starting device. In this the three rotor circuits are 
led through slip rings to a triple rheostat, as in Ricardo 
Arnó's system, while, in addition, the main and auxiliary 
windings of the stator have to be supplied with two-phase 
currents. By skilfully arranged search coils, curve-tracing 
devices, and other instruments, the author has obtained в 
most admirable set of tables giving complete records of the 
currents, effective fluxes, leakage fluxes, E. M. Fa., torques, &c., 
with the rotor held at reat under various conditions. We regret 
to find that these valuable resulte are left almost inaccessible 


to the ordinary reader by the want of clearness of explana- 
tion throughout the paper. Thus the quite simple bit of 
trigonometry concerning а pure rotary field is left quite un- 
intelligible by the omission of all the vital argument. 

After a short introduction and a set of useful references 
(mostly without dates, however), the motor which was used 
in the experiments is described. 1% was for single-phase 
alternating current at 220 volta to give about 11 kilowatts 
at 1,000 revolutions per minute, the frequenoy being 50 
~ per second. The starting torque was approximately 
measured by means of a spring balance and a beam fastened 
to the shaft. We gather from this that the rotor was brought 
to rest in a definite position throughout all the experiments. 
The instantaneous values of the various electrical quantities 
were got by the aid of an electrometer, a revolving contact- 
maker (on the alternator shaft), and suitable resistance ooils. 
Thanks to the slip-rings it was possible to measure the 
currents in the three rotor circuits. | | 

The author then proceeds to define the symbols used in the 
paper; it takes us some time to grasp what he means by the 
curt phrase “a period of surface revolution.” Next follows 
а diagram showing the probable relative distribution of the 
magnetic fiux at any instant across the air-gap, and this 
is shown to agree approximately with the actual values of 
the flux measured across certain areas by means of search 
coils. These last consisted of a series of thin wires stretched 
across the bored surface of the stator parallel to its axis, and, 
‘we should imagine, all bunched at one end. When the 
auxiliary winding alone was used with single-phase current, 
it was found that serious magnetic leakage occurred across 
the teeth, amounting to 24 per cent. in one experiment. 
By assuming a leakage coefficient of 1°5, it was found 
possible to calculate (with fair accuracy) the total magnetic 
flux from the reluctances of the several parts and the M.M.F. 
due to the exciting current, exactly as is done in the case of 
а direct current dynamo. 

Next comes the short mathematical digression upon which 
we have remarked above. To one who can read a great 
deal between the lines the mathematical result is that with 
simple sine curve currente of any number of phases, it is 
‘possible to obtain a pure rotary magnetic field; but that if 
the currents do not follow sine curves, а pure rotary field is 
unattainable (with such a syatem of winding at least). 

We think, however, that with iron in the circuits, the - 
Лилез might in some cases nearly follow the sine law, even 
when the currenís did not. This is often the case with a 
transformer whose secondary winding is on open circuit if 
the A voltage is sinusoidal. 

e next experiments were made with two-phase currents, - 
both the main and auxiliary windings being used. The 
magnetic leakages were found both for open and closed 
circuits of the rotor, and when various resistances were also 
inserted. Ав with и ера excitation these leakages 
were found to be considerable. A formula is then obtained 
for the torque on the rotor when held at rest. It may be 
stated thus :— | 

Mean torque (in ne ome) == 107 x (mean watts in rotor 
circuits) — (speed of field at the air-gap). 

The mean power in the rotor circuits was got from the 
curves of instantaneous values of currente and E.M.Fs., and 
the corresponding values of the torque were thus calculated 
for the various values of rotor resistance. They agreed as 
well as could be expected with the values actually observed 
by the aid of the spring balanoe. 

The author then proceeds to locate the dissipation of 
energy, and mentions a large amount of power lost by waste 
field as distinct from bysteresis and eddy current losses ; but 
gurely the whole of this 2 ips is ultimately spent in heating 
the iron and oppe he variation of the torque over a 
half period is exhibited in three interesting tables, which 
show that when the rotor resistance has the critical value 
which gives maximum torque, the torque during a period 
does not vary by more than about 11 per cent. from its mean 
value ; while for larger or smaller resistances the irregularity 
of the torque is much more marked, being nearly 60 per 
cent. from the mean in one case. Collected results are also 
given for the phase difference between rotor and stator 
currente, and these show, amongst other things, that the 
currente are farthest out of phase when the starting torque 
is greatest. A set of tests at a frequency of 95 ~ per 
second (and a higher voltage) showed that the maximum 
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torque could be got with much the same value of the critical 
resistance as that for 52 ~ per second. This would allow 
the same triple rheostat to be used for various frequencies. 

The paper concludes with an examination of the effects of 
armature reaction, but these are rather too complicated to be 
explained in this short summary. 

From the numbers given in the paper, it is clear that 
the maximum torque obtained by the complicated gear 
described above could not start the motor when on full load, 
and therefore a friction clutch or a loose palley would have 
to be used. In cases where these are allowable, it seems 
much simpler to omit the slip rings and resistances, and to 
work with closed circuits in the rotor. This is done, for 
instance, in the Langdon-Davies motor, and there is no 
difficulty in obtaining a starting torque of about one-fifth of 
the full load torque, without taking an abnormally large 
current. 

To obtain this, however, initially а rotary field is used for 
which an auxiliary winding of high inductance is required 
on the stator, the main winding being rendered less inductive 
by a resistance added only for starting. In Arnò's system 
(with slip-rings and three-armed rheostat) no auxiliary 
rotary field is required, but the motor must by mechanical 
means be brought up to a certain small fore it will 
give sufficient torque to run the belt and the looge pulley. 

In conclusion, we hope Prof. Wilson will proceed to a 
similar research with the motor running under various loads, 
and we shall feel the more grateful to him if he will try to 
pen his interesting results in a clear and easily understood 

orm. 


CORRESPONDENCE. 


Notes on Three-Phase and Tramway Work. 


I notice in your issue of January 20th, just to hand, a 
somewhat incomplete description is given, without permission, 
of part of one of the plants under my charge and super- 
vision, viz. :—'* Notes on Three-Phase and Tramway Work.” 

Your writer asks for the reason of certain actions of the 
plant, and for convenience I reproduce the sketch of con- 
nections as given, with the following explanation of the 
effects that were observed, and would refer yonr writer and 
readers for a full description of the plant and the different 
effects it has on the whole of the three-pbase system to a 
paper which I am about to submit to the Institution of Elec- 
trical Engineers. 

It is quite evident that when tramway generator, B, tends 
to run away, not having any governors on its Pelton wheel 
it drives the generator, д, аз a motor at an increased speed 


RE 


RAE 


TL, Trolley line; в, 600-volt tram 
R & £, Rails and earth; 4. 560-volt tram generator; м, Three-phase 


somewhat higher than the synchronous speed of the three- 
phase motor M to which it is coupled, and so alters the 
“slip ” of the rotor circuit from a “ negative” to a “ positive 
effect, thereby generating power in the main fielde, to be 
given off to the three-phase system, bnt not necessarily alter- 
ing the“ lag," or the watt less currents, going through the main 
fields, therefore the slight change noticeable on the ampere- 
meter readings. 
W. Elsdon- Dew. 
Pilgrims’ Rest, Transvaal, 
February 22nd, 1899. 


P.S.—It is therefore quite evident that if м is disconnected 
from the three-phase system the tramway section will race, 
aud also if a resistance is introduced into rotor circvit the 
effect is somewhat the same—x will not generate efficiently, 
and is similar to redncing the excitation in synchronous 
motors, 


Synchronisers. 


The following arrangements for a synchroniser are given 
in the hope that the d of central station engineers will 
be expressed on the subject 

Suppose two alternators, А and в, to b» considered. They 
are two-phase machines, A is running, and в the incoming 
machine. Let A be connected to one of two sets of winding 
on a little induction motor, which will be driven in a certain 
direction. If в is now connected to the other set of 
windings so as to drive in the opposite direction, the net 
result, supposing the voltage, frequency and other factors to 
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be alike should be a stoppage of the motor, and any rotation 
of the latter ought to show by ita direction the faster alter- 
nator of the two. A much simpler arrangement would 
be to connect a set of lamps in something of a similar way 
to the synchroniser described in the ELECTRICAL REVIEW of 
A pp. 818-9. 

To any method of this kind to single-phase 
machines it would be necessary to use a p i 
devioe of some kind. Let an equal ratio transformer be 
connected to the alternator. Then the secondary terminals 
could provide one ier while conductors from the alternator 
terminals would give the other; as the secondary E.M.F. 
ee in a transformer is a least 90° behind the primary 


The opinion of your readers as to the feasibility or other- 
wise of this plan would be weloome. | 
John C. Lucas. 
Electric Li hting Department, 
Tec School, Handswortb. 


High Voltage Circuits. Ae 


[n answer to your correspondent, Mr. E. Bennett Viles, in 
this week's REVIEW re lamps iu series on “High Voltage 
Circuits,” I most strongly recommend him, both for his and 
the consumer’s sake, and from my Own personal experience. 
not to try.lamps in series, unless he wishes to court trouble. 

I have*had several billiard fittings wired for two lamps in 
series on 220 volta; these lamps were continually burning 
out, and all lamps used were specially selected, both for same 
C.P. and efficiency. 

All these fittings are now. wired for lamps in parallel (and 
lamps pointing down). Also in ordinary S. B. O. candle 
lamps 1 run in parallel, as I have found where several dif- 
ferent O.P. and voltage lamps are used, the consumer will 


very soon get into trouble. | 
Frank 6. Mahon. 


The Wehnelt Iuterrupter. 


If in the Wehnelt interrupter we substitute for the lead 
plate a large globule of mercury for the dilute acid. distilled 
water, and for the platinum electrode an aluminium wire, 
brought sufficiently close to the mercury to cause a small arc 
under the water, we have a form of liquid interrupter which 
will work with a low voltage and smali current. The mer- 
cury must not be too clean, and the anode must be of 
aluminium. | | р 

When the interrupter is working properly, it gives out 8 
loud musical note. 

E. Bennett Viles. 
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Perhaps the following may be new to some others who 
are using Dr. Wehnelt’s interrupter. In experimenting I 
connected the interrupter with the 100-volt circuit without 
any coil, It then refused to work, one bubble just being off 
at the moment of making contact. 

Farther 5 shows that self-induction is 

uired to make the break work. Perhaps the action is on 
this wise. On the current being switched on, the positive 
pole is immediately afterwards insulated by a layer of oxide 
and the current ceases. The counter current induced in the 
coil can then act, and for a moment converts the positive 
pole into a negative one, absorbing the oxide and setting 
free a little bydrogen, and so the action goes on. 

That this is the case I found by collecting the gas given 


off from the positive pole and applying a light, when 
there was a brisk explosion, leaving, however, а considerable АЕ 


amount of oxygen and ozone in the tube. 
Alex. Hill, A. I. E. E. 


In view of the interest excited by the Wehnelt electrolytic 
current interrupter, perhaps I may be permitted to call atten- 
tion to the fact that an electrolytic method of operating the 
primary circuits of induction coils was described by Sprague 
1u 1884 in the second edition of “Electricity: Ita Theory, 
Sources, and Application,” at page 537. He says: “The 
mercury itself can be made to break the circuit if a 
platinum wire serving as the + conductor just touches it, 
and the mercury is covered with water containing a little 
acid ;`аоШоп occurs similar to that which actuates Lipp- 
mann’s electrometer ; a film of gas forms, and the me 
leaves the point, returning again immediately to repeat the 
process.” —— 

H. J. Coates. 


New Repeater for Telephones. 


Many inventors have tried to devise means by which tele- 
phonic messages might be repeated from one circuit into 
another, in order to permit conversation over greater dis- 
tances than would otherwise be ible. But little success 
in this regard has hitherto been attained. All telephone 
repeaters, ex that about to be described, use the 
diaphragm of a receiving Bell telephone, or its equivalent, 
to vary the pressure in a microphone transmitter at the end 
of the second circuit, and so cause a repetition of the mes- 
sage in this circuit. Nearly all the telephone repeaters 
hitherto invented can be used only in repeating messages 
from the first circuit into a second. Few or none can repeat 
from a second into a third circuit, and во on, through an 
indefinite number of circuits, in a manner similar to repeat- 
а on an indefinite number of ы Бе кан" circuits, 

elephone repeaters have usually n unsuccessful, 
because, although the diaphragm of the transmitter vibrates 
with considerable amplitude, the diaphragm of the receiver 
vibrates with an amplitude so small that it is not manifest to 
the sense of touch. Hence the variation in pressure on the 
carbon transmitter of a repeater is very small, and, in con- 
uence, the telephonic message in the second circuit, if 
audible, is very weak even in short circuits. 

In the new telephone repeater a telephone receiver, which 
speaks more loudly than a person, is used. This loud-speak- 
ing receiver was inven 
S It is called the motograph. It consists in a cylinder 
of plaster of Paris moistened with a certain solution. Pressed 
against the face of this cylinder is a strip of platinum, the 
other end of which is attached toa zr One wire 
is connected with the platinum spring and the other with 
the cylinder. On turning the cylinder steadily by hand, or 
other motor, the strip is drawn forward by friction on the 
cylinder, or released, according as a current passes or not, 
and according as a stronger or a weaker current of elec- 
tricity passes through the chemical solution between the 
platinum spring and the cylinder. The sound of the 
receiver is dynamically caused by the motor which turns the 
cylinder. It is more difficult to turn the cylinder when 
receiving a message than when the line is idle. The electric 
current merely controls the vibrations of the dia m, 
which throws the atmosphere into acoustic vibrations, 


-reproduction of а speaker’s voioe, even at the op 


ted by Mr. Edison more than 20 years : 


representing the voice of the sender. This m ph has 
been little used, because the Bell reoeiver which is simpler 
speaks in a sufficiently loud tone for common use. 

It recently occ (о the inventor of the new telephone 
repeater that by using Edison's loud i ver, or 
motograph, near the carbon or other suitable transmitter of 
a second circuit, a message spoken into the first circuit would 
be repeated with undiminished force into a second circuit. 
At the end of the second circuit a repeater may be used to 
forward the message into a third circuit, and so on. The 
number of repeaters will be one less than the number of 
circuits. At the end of the last circuit a Bell receiver may 
be used if desirable. By a suitable duplication of trans- 
mitting and receiving parts in each repeater telephonic 
messages may be sent in either direction automatically. A 
small electric motor will be suitable for driving the cylinder 
of each repeater during hours of business. 

The invention is automatic, and all parts of one or more 
continents would be brought within speaking distance. a 
ite side 
of a continent, would be louder than the voice itself, because 
the voice at each repeater is dynamically due to the motive 
power which turns the cylinder. The reproduction of the 
voice at the end of a dozen circuits would be as loud as that 
at the end of the first circuit. | 

Nothing wou]d now prevent us from reoording а no- 
gram, even at a distance of thousands of miles. - At the end 
of the last circuit a phonograph may be set before the 
motograph receiver, and since this will speak as loudly as the 
person sending the message, the phonogram may be impressed 
as deeply on the wax cylinder as if the er were present. 
The phonogram tube may be detached from the phonograph 
and sent to the person addressed, who may, at his leisure, 
RN it on his own phonograph and listen to the message. 

his phonogram may be saved and it may be caused to 
reproduce the voice of the correspondent at any future 
ure Mo : 


Dunnville, Ont., Canada, 
March 3rd, 1899. 


James Asher. 


Slater Lewis v. The Scientific Publishing Company and 
John Heywood. 


I am much surprised at the remarks which you made in your 
last week's REVIEW anent thiscase. If you had merely given 


the judge’s summing up in full I should have been perfeotly 
satisfied, inasmuch as it olearly shows that I succeeded in 
gaining his Lordship’s sympathy, and to have gained his 


sympathy to such an extent, that he asked the defendants if 
they intended to ask for coste—a most obvious remark— 
proves that I succeeded morally if not legally: However, I 
enclose a verbatim copy of Mr. Justice Oozens-Hardy’s 
“summing up," in the hope that yon will do me the justice 
of publishing it, in order to remove the effect which your 
remarks have undoubtedly created. I will wa say, in con- 
clusion, that the three hours’ speech to which you sarcas- 
tically refer was almost wholly devoted to drawing the 
attention of his Lordship to the phs which I had 
marked іп my book, and cross-ref and marked in the 
defendants’ book, 


John Slater Lewis. 


* Norwood,” Ellesmere Park, Eocles, 
March 21st, 1899. 


has said everything that can possibly be said in support of 
The plaintiff is the author of a valu& book called * The Oommercial 
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worthy. But in this case the only question is whether that book, the capacity should ba at least 25 per cent. They had not got a 
copyright of which is duly protected ion, has been infringed monopoly of supply in the district, for their competitors were the 
by snother book. І вау book, because the articles in question have London c Supply Corporation. Owing, however, he hoped to 


sivce been republished in book form and published by the defendants, 
under the title of The Commercial agement of Engineering 
Works.” Now, it is quite plain that any one of Her Majesty's 
subjects is at liberty to write a book on the commercial 
organisation of factories or the commercial management of 
engineering works. It is, I think, equally manifest that any 
two men seeking to write upon a subject of that kind must neces- 
sarily cover to a large extent the same grourd, and I cannot help 
thinking that Mr. Lewis has rather got in his mind an idea that 
copyright is something which is intended to protect the ideas of an 
author from being either stated or multiplied or copied, if you like, 
by any subsequent author, when, in fact, copyright is merely a 
matter of form. I take it that if any man—if Mr. Lewis, for instance 
—has devised and suggested and notified to the public in his book 
that it is desirable to have a certain number of checks—I think four 
in number in this instance—of a particular shape for workmen at a 
particular time, it is perfectly open for any subsequent person 

with that subject to ssy that it is a good thing to have four 
checke of different shapes to be used in that way, and he can do that 
without any infringement of copyright. Now I have carefully looked 
at and considered every one of the instances which Mr. Lewis has 


referred to in comparing the two books, and I do not think that any 


one of them taken alone, or all of them taken together, can be 
held to amount to that which in law is an infringement of the copy- 
right of the plaintiffs book. It is not unlawful that the same words 
should be used to а considerable extent in describing and in d 

with the same subject. That has bren done to a considerable extent 
by the defendants. But to quote the well-known test applied by 
Lord Bidon nearly 90 years ago to this case. Lord Eldon said that there 
is no piracy—that is, no infringement of copyright—if there is а legi- 
timate use of & publication in the fair exercise of a mental operation 
deserving the character of an original work. I cannot doubt that the 
defendante’ book does deserve the character of an original work 
within that meaning. Bome use has admittedly been made of 
plaintiff's book. That use is not, in my view, beyond those limits 
which the law permits, and gites I have great sympathy for the 
plaintiff, I am very sorry to. be obliged. to come to this conclusion, 
and cau only come to the conclusion that he has failed, and that his 
action must be dismissed, and the costs will be the defendants’ if they 
are asked for. Do you ask for coste, Mr. Astbury ? 

Mr. Astbury: If your Lordship pleases. 
Mr. Justice Cosens- Hardy: Very well. 


[CoRRESPONDENCE.—The crowded state of our columns 
compels us to hold over until next week a letter received from 
Mr. F. W..Cooke, of Retford, on “ Railway Block Sig- 
nalling.“— Eps. ELEC. REv.] 


PARLIAMENTARY OOMMITTEES. 


A Private Bills Committee of the House of Commons sat on Thurs - 
day last week to consider various Bills promoted by electric lighting 
and other companies. Bir. W. Ooddington presided, and the other 
members were Mr. Clough, Mr. Price, and Mr. Cubitt. 


Вт. James's AND PALL MALG ELEOTRIO LIGHTING Company. 


Mr. Batrous Browne, Q.0., appeared with Lord Бовевт Crom 
in eupport of the Bill cf the St. James’s and Pall Mall Electric Light 
Company. He said the Bill was to empower the St. James's and 
Pall Mail Company to aequire land and erect generating stations and 
‘for other pu . 16 was an almost exactly similar Bill to that 
which passed through Parliament last year at the instance of the 
Chelsea Electric Supply Company. The company came into 
existence in thé year 1888, aud was registered, and p to raise 
capital to the extent of £100,000. For the first seven years it worked 
under a licence, but in 1890 it got a provisional order, which it 
got a length of life of 42 years from August, 1889. e present 
capital was £160,000 ordinary sbares and 100,000 preference 
shares, but at the start of the company it was very dfi- 
cult to get capital. Their first station was at Mason's Yard, but 
sub:equently another station was acquired at Oarnaby Street, and 
now tbe Mason's Yard station was simply used at times when the 
pressure on Carnaby Street was too great to Le met. There bad been 
a steady increate in the number of the company’s consumers, and if 
they were to do their duty by these consumers, they must extend 
their Carnaby Street station, and that was what they were there for 
that day. They must ravo more land, and they could not get the 
land by agreement, and therefore they asked for powers to compol- 
sorily acquire land. There were two sets of petitioners complaining 
that their land was taken, and they could have cause. The only 
petitioner against the Bill who had no land taken was the Vestry. 
In 1890 the company had 177 customers; in 1891, 328; in 1892, 449; 
in 1693, 564; in 1894, 659; in 1896, 1,029; in 1897, 1,208; and in 
1898. 1,894 custcmers. They had now 142,553 lamps on the circuit, 
and that number was constantly increasing. The units supplied in 
1891 were 1,000,000, and in 1898 they were 3,448,000. ey only 
had a surplus capacity of plant of 13 per cent. in the busiest 
portion of the day, and in the case of a fog or breakdown, 
that capacity might easily be exhausted. A prudent surplus 


and Oarnaby Oourt 


which had been taken to prevent 


who had their own works supplying the light. The total capacity at 
present in the station was 4,500 horse-power, and by the extension 
of the Carnaby station, which they were now applying for, the 
would increase that capacity by 2,500 H.P., which would be ex 

in 1901. At one end of the addition, however, they proposed to put 
up transformers, which would be used in connection with the gene- 
rating station they were seeking to put per conjunction with the 
Westminster Company on the banks of the Regent’s Oanal. They 
must b. all their electricity to Oarnaby Street because all their 
mains radiate from that station. The Vestry petitioned against the 
Bill as custodians of the public thoroughfares, Marlborough Road 
roposed to be closed, and contended that con- 
sidering their area of supply was confined to the parish there was no 
reason why they should seek to acquire such an extended station. 
The Vestry also complained that there was no provision made for the 
payment of any loss of rates the и ht incur from the time the 
existing tenements were pulled down till the new station was erected. 
That was a provision under the Land Clauses Act made to a to 
railways, but there wasno precedent for applying that on to 
electric lighting works, and, in fact, the worke would be proceeded 
with as rapidly as possible. The Craven Trustees 1 on the 
grounds of the nuisance which would be caused and the depreciation 
which must be caused to . . Asa matter of 
fact, the land which it was stated would be injured was the very land 
which the company sought to acquire. only other petition 
against the Bill was a firm of card and cardboard manufacturers whose 
pou were to be acquired. All the matters raised, however, by 

ese petitioners would be matters of compensation. 

Mr. Eustace BALFOUB, chairman of the company, and also chair- 
man of the Central Electric Supply Company, was called, and described 
the difficulty the company at firet in raising capital Now th 
paid 7 per cent. dividend. He bore out the opening remarks of co 

Mr. O. A. RUSSELL, who represented the Craven Trustees, cross- 
examined witness with a view to showing that inasmuch as the 
station would only enable the company to meet the demands upon it 
fora few years, it would be better to concentrate all their efforts on 
the proposed station on the Regent's Canal. 

. Borrx, G. O., representing Messrs. Halsey & Davidson, card- 
board manufacturers, whose premises are sought to be acquired, asked 
witness if he would undertake to acquire the premises and give his 
clients 19 months’ notice ? | 

WrrNESS said he could not answer such a question right off, but he 
would undertake to meet the firm in e ossib 


Re-examined by Lord Ковввт Oo.: As far as it was ble 
they would generate electricity at Oarnaby Street, as it was to their 
B: be 0 they charged 3d. nit for eleo- 

y the OHAIRMAN: At present they c per unit for 
trical energy, and the reason they a ршщ it cheaply was because the 
demand for it was during the day. They hoped eventually to reduce 
the charge to 2d., and so compete immediately with gas. 

Mr. 8. Dosson, chief engineer of the company, described the steps 
grit со from the'shafts and to 
prevent hot water getting into the sewers. estimated that in 10 
years they would be supplying 500,000 lamps. The motor industry 
at present was almost untouched. They had a number of small 
induetries in the district to which they could supply current if they 
could reduce the price to 2d. 

By Mr. Fersman: If the Central Supply Bill did not pass the 
would want a great deal more land adjoining the existing station. It 
was premature to discuss whether they could reduce the price for 
motor purposes to 2d. directly the contem on was 
complete. 

Replying to Mr. BosskLL, WrrwESS said he did not think the 
London Electric Supply Oorporation could supply them with the 
current they required. 

Bir FREDERICK BBAMWBLL said he was a director of the Kensing- 
ton and кышын Electric Lighting Company, but was not con- 
nected with the Pall Company. He had visited Oarnaby Street 
station, and it was completely full of plant. There should bea 
reserve power of 25 per cent., and he would prefer 30 per cent. There 
was no Vibration or noise susceptible at the station. He confirmed 
what had been said by the last witness with regard to the necessity 
of the extensicn of the station. | 

Prof. Квнхерт said that he was afraid it would be more than two 
years from the passing of the Central Supply Bill before they would 
get any current from the oats аа. At рс! the EE James's 
Company was very cram or storage and for workshops. 

Mr. Ковивт ViGEB, who surveyed tbe p scheduled in the 
Bill, said it was impossible to obtain land for such a purpose by 
agreement. There was nothing on any of the pro affected 
which could not be met by ordinary compensation. 

Mr. FREEMAN addressed the Committee for the Vestry, and sug. 
gested that it was impossible to separate the Bill from that for the 
central station which would follow. He admitted that the company 


: had mitigated the nuisances complained of in the early days of the 


company, but there were still many complaints, and if the place was 
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enlarged the nuisance must b»: increased. The station was not far 
from Regent Street, and if there was nuisance, 16 would depreciate 
surrounding propsrty. If they did not get the central station the 
whole of the enlarged Carnaby station would b> devoted to generating. 
I$ was not 4 casein which public interest should bs sacrificed for & 
mere trading company. The Vestry asked the Committee to say it 
таз not a suitable site, and that the company could have acquired 
other stations had they chosen. | 

Mr. Т. H. Munpssy, clerk to the Vestry, stated that the objection 
of the Vestry was to the displacement of inbabitants, the nuisance, 
and to any private company takiog public roads for its own purpose. 

At this stage the Committee adjourned till Friday. 


The Committee, presided over by Sir W. Ooddington, sat again on 
Friday to farther consider the Bill. | 

Mr. Monson, the surveyor to the S. James's Vestry, was called by 
the petitioners against the Bill, and described the neighbourhood of 
Oarnaby Street and the block to the traffic which occurred owing to 
the company’s unloading operations. Нз considered the nuisance 
could not be obviated if the company acquired the schedu'ed pro- 
porty. It the Bill was accepted, he considered the company should 
widen Ganton Street. | 

Mr. Вювкегшү (for the Vestry) raissd the question as to the houses 
scheduled by the company. It appeared that there are 17 separate 
houses, but two of them are let ouf in tenements. Counsel suggested 
that in reality the company would acquire 40 houses, inasmuch as two 
of the houses were let out in separate tenements. They did not wish to 
have totake expensive proceedings in another place to decide the 

uestion mie whether company should be bound to re-house 

those people | 


The Снахамли asked if there was any precedent. 

Mr. Banke ver said he believed that it had been decided by Oom- 
mittees that similar houses were tenement houses—each man having 
а key. He admitted that there was no reputed case. 

Lord Вовивт Своп, for the promoters, said his learned friend 
could not suggest that the cpmpany should have different terms im- 
posed on it to anyone else. Their clause prohibited them from taking 
rp 20 houses, and it was a question for the Home Office to 

The OzgAIBMAN: The company does not propose to re-house the 340 
persons displaced ? 

Lord R. Ogorun: We say that is a delusive figure. 
а Mr. Banxetzy: Bat we have taken the number of people living 

ere. | 
` Lord R. Скоп,: I am told that is the number of people who work 
on the premises. | 

The Osaraman said they would not proceed further with that point 
at that stage. И | 
_ WrrBESS was further examined, and expressed the opinion that 
fiuisanoe would arise from the enlarged station, and property would 

з depreciated. There would also be a great increase in the wear and 
ofthe streets caused by the company's building operations. 

The Онатамля: Has the rateable value of the property gone down 
in the neighbourhood since the electric light station was built ?—I 
do not say that. I cannot contend that the rateable valu has decreased 
at the present time, bat I think it is Jikely to decrease. 

. Dr. James Evans, medical officer of health for the district, spoke 
Of the grit nuisance at Mason's Yard as bsing detrimental to the 
health of the neighbourhood. | 

Other witnesses living in the neighbourhood were called to speak 
as to nuisance arising from vibration. 

Mr. Rossett, Q.C., then addressed the Committee on behalf of the 
Craven Trustees, who were the owners of the land proposed to be 
taken and the owners of land in the neighbourhood. He contended 
that the Committee were asked to decide on the Bill without having 
the essential points before them, because it could not be said how the 
scheme was carried out until the scheme of the central supply had 
been decided upon. | | 
. Mr. боорттн, surveyor to the Oraven Trustees, stated that the pro- 
posed extension of the station would injure the neighbourhood. 

Mr. бновак ANGOLD, a member of the Vestry and an owner of 
property in the neighbourhood, said he had lost tenants owing to the 


n А f 

Lord В. Окоп: Has the rateable value been reduced ? —Іп some 
cases it has gone down and in some cases gone up. 

In further cross-sxamination, WrrNass admitted that he had asked 
the company to compensate him for the loss of a tenant, and the 
company refused. | 

.J. МАТІВ, manufacturing tailor, living adjacent to the station, 
stated that owing to the smu‘ and grit coming into the windows, 
they аі to close the windows, as any light work was ruined. The 
nuitance had increased greatly in the past two years. 

Mr. W. Warsox, member of the Vestry, and formerly sanitary 
inspector of the parish, said many people had complained to him of 
n dirty condition of their rooms in consequence of the blacks from 

o Carneby Street station. The complaints were imoreasing. At 
the quinquennial vajuation in 1895 the rateable value of the houses in 
West Street was reduced. _ 

A numbar of other witnesses were called by counsel for the Oraven 
Trustees, including Sir Јони WHITTAKER ELLIS, who stated that the 
erection of large factories always had ths effect of driving residents 
from a locality, and he thoyght the extension of the company’s 
existing station must necessarily depreciate the value of the property 
in the neighbourhood. | | 

Mr. Borrm, O. O., addressed the Committee on behalf of Messrs. 
Halsey & Davidson, whose premises occupied one-fifth of the 
Scheduled site. The firm did not wish to be disturbed. 

Mr. Влгроов BRowmm replied for the company on the whole of 
the evidence, and said the company had been forced by the action of 
Parliament to have a generating station within the area of supply 


-Wirral 


and there was no suggestion that they should give up their valuable 
plant and baildings they had acquired witbin the parisb. Unless 
they got power to extend the station they would be unable to meet 
the public demand long before the proposed station on the side of 
Regent’s Canal was erected. With regard to the displacement of 
people, tbey could not under the Act remove more than 20 houses 
without the consent of the Home Office. Аз to the stopping up of 
the two little streets, there had been no evidence of traffic at al!. 
With regard to the Craven Trustees for Messrs. Halsey & Davidsor, 
they could gat compensation for any damage done. 

The Committee having conferrad in private, the CH II MAN 
announced that the preamble of the Bill was proved subject to the 
condition that Ganton Street, on which the property of the company 
abutted, should ba widened. The Committee were of opinion that as 
the company proposed to take Marlborough Road, the Vestry was 
entitled to fair and proper compensation in the way of the wideniog 
of Ganton Street. 

Mr. Batroua Browns said the propor course would be for them to 
bring up a clause. He hid no hesitation in saying that with respect 
to the new property they would acquire abutting on Ganton Street, 
they would widen the road at once; but where tho existing works 
abutted on the road it would be & serious matter. 

The Оналгвмли said that he and some of his colleagues had decided 
to go and look at the street and see what the structural difficulties 
were. It would not Ъз fair on the part of the Committee to place 
impossible conditions on the company. At tbe same time, they were 
clearly of opinion that the authorities were entitled to some compen- 
sation. They also thought the greatest consideration should be shown 
to Messrs. Halsey & Davidson, and that the company should giveth: m 
as long notice as possible. 

Mr. Вагғосв Browns said he would p the company to give 
as long notice as they could. Ha su thatin view of other 
electric lighting matters coming before the Oommittee, they might 
visit the whole of the works. He was told that if they threw part 
с the existing works into Ganton S:reet it would split up the boiler 

ouse. 

The OnaI&MAN said they would leave the matter till Monday. 

The Committee the adjourned. 


On Monday, when: the Committee resumed, Lord Ковивт CEOIL, 
for the Bt. James's and Pall Mall Company, submitted the following 
clause to meet the finding of the Committee, that the company 
should give some compensation to the Vestry for acquiring & public 
street :—'' Before stopping АЯ Marlborough Road under the powers 
of the Act, the company shall set back the buildings on tha south- 
east side of Ganton Btreet, batween the eastern side of Marlborough 
Row and Marshall Street, to the line of their existing buildings on 
the south-east side of Ganton Street, and shall dedicate to the public 
as part of the street, the land lying between the new line of frontage 
and the existing street, and shall aleo pay to the Vestry the sum of 
£ as а contribution towards the cost of widening Ganton 
pa on the north-east side between West Street and Osrnaby 

tree ul ‘ . 

After some private consultation the final settlemant of the terms 
of the clause was postponed. 

Mr. F'aEEMAN, for the Vestry, sought to introduce a new clause to 
deal with the rehousing of the persons of the working class who 
would be displaced, but the Committee held that t-e Home Оћоз 
had sufficient powers to deal with this. 


On Tuesday the olause for effecting the widening of Ganton 


Street was agreed to by the Committee. 


WALLASRY Tramways AND IMPROVEMENTS BILL, 


Lon Роглтмови presided over a Committee of the House of Lords 
whi-h sat on Wednesday and Toursday last week to ocnsider the Bill 
of the Wallasey District Council, which sought to empower the Ovuncil 
to extend the Wallasey tramways, which they prop sed to acquire under 
statute, and to work by electricity, and to do various other things. 
The only petitioners against the tramway part of the scheme was the 
silway. 

Mr. FrrzamBALD, for the promoters, said that under the Tramways 
Act of 1870 the local authority was entitled to puchase tramway 
undertakings at the completion cf 21 years on fayourablsterme. The 
term would be completed in August, and the Council proposed + xer- 
cising their powers, and to work the tramways by electricity, which 
they considered to be the most economical and convenient method. 
They proposed to construct a number of new lines in the district 
between Ssacombe and New Brighton. The Wirral Railway Com- 
pany complained that the proposed competition was unjast, becau:e, 
under an agreement in 1893 with the local autaority, the Oommittee 
decided that the railway company had no locus standi, except in 
regard to the proposal to carry the tramway over one ot their bridges. 

On Thursday it was intimated that the Council and the company 
had agreed upon certain clauses, but there was one upon which the 
decision of the Committee was necessary. - 

Mr. E. H. Lrovp (for the railway company) read the clause to the 
effect that any expenditare reasonably incurred by the Wirral Rail- 
way Company in protecting their electric sigaalling apparatus in 
consequence of the Council's electric tramway works should be paid 
by the Council, any dispute аз to ths amount to be settled by an 
arbitrator appointed by the Board of Trade. : 

Mr. WonsLax TAvLon, Q. O., for the District Council, objected to 
the clause on the ground that the Committee had confined a locus 
standi of the company to the street works on the bridge over the 
railway. 

The. OHAIBMAX said the Bill contained the form of clause recom, 
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mended hy tha Joint Oommittee of the two Houses, and therefore they 
bad decided rot to give the railwav a locus. 

The preamble was formally held to have been proved, and the Bill 
was ordered to be reported to the House, 


BIREENHEAD TRaMWAYS. 


A COMMITTEE of the House of Lords, presided over by Lord Polti. 
more, sat on Wednesday and Thursday last week to consider the Bill 
promoted by the Birkenhead Corporation for the construction of new 
tramways, &o. The chief opposition came from the Wirral 
Tramways Company, whose property it was proposed to acquire. 

Mr. Frirzcrracp, for the promoters, said the Corporation were 
prepared to off r terms to the company. They suggested they should 
purchace from the company ‘heir interest in the unexpired term of 
the lease of the lin», and should acquire the tramways belonging to 
the company outside the borough, and the stables, coach-houses, and 
buildiogs attached thereto. In case of dispute, the amount of pur- 
chase money was to be settled by an arbitrator to be appointed by the 
Board of Trade; the parchase to be completed within 12 months of 
the passing of the Act. As the Corporation proposed to work the 
lines electrically they did not propose to purchase the horses. The 
company should work the lines till they received three monthe' notice 
from the Corporation for their own benefit, giving as good a service 
аз at present. 

Mr. Рори, QO, for the company, asked time to consider the pro- 
poss), and this was granted. 

Oa Thursday it was reported that the scheme had been agreed to. 
The Committee went through the clauses, found the preamble 
proved, Aia ordered the Bill to be reported to the House of Lords as 
a mende | 


OmwrBAL ErZOTB!Q Воррит BILL. 


Tan Select Committee, presided over by Sir W. Coddington, who 
considered the Bill of the St. Jamee's and Pall Mall Electric Light 
ik ag on Monday, proceeded to consider the Central Electric 
apply 
т. Влгтосв Baownn, Q O., who, with Mr. Pember, Q O., Mr. R. 
Wallace, Q.O., and Lord Robert Cecil, represented the promoters, 
stated that the object of the Bill was to confer on the Central Eleo- 
‘trical Bupply Oompany, Limited, power to construct works and supply 
electrical energy, and the intention of the promoters was to erect a 
new generating station in the parish of Marylebone, close to the 
. Regent's Canal and the Central Railway. The matter had been 
frequently mentioned in connection with the Bt. James's and Pall 
Mall Electric Lighting Bill, and the Committee had heard thst tbe 
capscity of that company's two stations was being rapidly exhausted, 
Consequently tbat company, with the Westminster Electric Bapply 
Company, had been combining to erect this station outside their own 
areas of supply, and this was in accordance with the recommendations 
of ths Joint Committee on Electrical Energy, which sat last session 
and inquired very fully into the subject. The Vestry of Marylebone 
would have the right to say what route should be followed by the 
company's mains, but the Vestry asked for power to purchase the 
works. It was not intended, however, to supply the Marylebone 
District from the works, and the proposal of the Vestry 
had not been contemplated by Parliament. If euch power 
was given, the Vestry would be in a position to supply half London 
with electricity, The promoters were ready to supply electricity in 
bulk toa Jarge number of authorities beyond Marylebone. The two 
companies guaranteed the necessary capital, and each would be 
entitled to a supply at cost price, so long as they took equal amounts. 
Mr. Bourxois, M.P., a director of the Westminster Electric Supply 
С mpany, gave evidence in support of the v He said that 
the Westminster Company found it impossible to get the new gene- 
rating station they re quired in their own district. 
sia i heard farther evidence in support of the Bill and 
ourned. 


ja 


` 


On Tuesday the consideration of the Bill was continued. 

Mr. DcBson, ob ie f engineer to the St James's and Pall Mall Elec- 
tric Light О: mpapy, gave evidence in support of cbe Bul. He 
punted out the great ncceesity for the. company obtaining facilities 
f ran increased supi ly of electricity, and expressed tue view that 
the parish of Marylebone would be the gainers by having the station 
within i e borders, inasmuch as it would increase the rateable value 
of the parish. | 

In reply to questions, Mr Dossom said they bad not yet settled 
whet er the current to bs generated should be а continuous or alter- 
nat ir g current; but if tbe current was continuous, it would be at 
high voltage. The combined requirements for the two companies 
would amount to 18,000 го se- po. r, but authority was sought in the 
Bill t» obtain between 40,000 to 45,000 horse-poser. The wires of 
tre prometera would crues the chief transmission main of the 
M: tropolitan E «e'ric Suvply Oc mpany. 

Bir FREDERICK BRAMW LL was called to show soitabi'ity of the site 
proposed, м.а Mr. ViGERS, surveyor, g. ve evid-nce аз to tbe neces- 
sity of the company having compulsory powers to get the land at a 
rean: nx be price. 

Mr. WonsLEY TavronR addressed the Committee for the London 
Oouuty Council, and said that whils the Council did not want to pre- 
vent cxmpanies «extending the facilities they possessed for giving 
electric light to the public, yet th: y contended that powers to be given 
should be consistent with pubiic policy, as that policy had been laid 
down in the statutes. In that case the promoters asked for compul- 
sory powers without incurring a single obligation to the public. The 
Council objected to the promoters having the Bill without being under 


the ordinary obligations as to price, inspection, public safety, regula- 
tion of works, & . 

Mr. E. R. Moors, on behalf of the Metropolitan Electric Supply 
Company, said that his company generated electricity at Willesden, 
and carried their transmission mains through Marylebone and Pad- 
dington for the supply of those districte, and it was important that 
there should be no interference with their transmission mains. 

Mr. Тагвот, Q. O., having addressed the Committee for the Maryle- 
bone Vestry, 

The Committee found the preamble of the Bill proved, and 
adjourned to consider the olauscs the following day, 


Онаша Onoss AND HAMPSTHAD RAILWAY. 


Tum Bill came before a Select Oommittee of the House of Commons 
on Monday, presided over by Mr. Jeffreys. Mr. Worsley Taylor, 
QC. aud Mr. W. Willis appeared for the promoters, while in opposition 
Mr. Freeman. Q O., appeared for the London County Oouncil, Mr. 
Lewis Coward for the Vestry cf St. Martin's, Mr. Harold Russell for 
the Duke of Bedford, and Mr. Roginald Browne, ОО, for Dr. 
Olaremont. 

Mr. WonsLev TAYLOR said the object of the Bill was an extension 
of the line, for taking the necessary land, and the construction of the 
work», and the authorisation of the construction of three new rail. 


lan аз to bring the proposed line in direct connection with the 

outh- Eastern at Obaring Cross, the Nor:h-Western at Easton, and 
the Midland at Kentish Town. The scheme had the support of the 
Midland, the North-Western, and the South-Eastern Oompani:s. The 
new works would place Huston on the direct line and the proposed 
railway between Oharing Cross and Hampstead, and give a connec- 
tion with the Midland main line by a branch from Camden Town 
station to Kentish Town station. The total length of the line was 
4j miles. With respect to the petition of the County Oouncil, askin 
for more favourable provisions as to workmen's trains, he consi 
the clause in the Bill providing for at least three workmen's trains 
each way be fore 7 a.m. and after 6 p.m. at penny fares, and the con- 
cession to the workman that he should be entitled to return by any 
train during the day, were a sufficient burden on the promoters. 
Taey were desirous, if possible, of meeting the County Oouncil, and 
would consent to the insertion cf a clause like that put into the City 
and Brixton Act last year, providing for at least 12 trains before 7 a m. 
at a charge of not more than nd. a mile, and that the company should 
not ъз bound to issue a ticket for а less sum than Id., the passenger 
having the right to return by any train. 

Mr. Freeman suggested a clause extending the hour to 8 o'clock in 
the morning, and a charge of 141. for the double journey. 
After some farther discussion, the matter was left over for arrange- 


ment. Later in the day a clause was agreed to, extending the time 


at which workmen's trains should arrive at the termini to 8 a m., and 
fixing the fare at 1d. each way. 

Mr. ALFRED WirLIS, general manager of the South-Hastern and 
London acd Ohatham Railway Companies, considered this was the 
beet electrical enterprise that hed yet been promoted in London, 
giving, as it did, access to the northern lines from the 8 uth-Hastern, 
which letter company had agreed to give the Obaring Oross, Easton 
and Hampetead Railway, very liberal rebates. 

In reply to Mr. Cowanp, the WrrNESS said the new railway would 
be 40 feet or 50 feet below the level of the ground, and it was pro- 
posed to bring баға up from the underground station by means 
of lifts or а subway. There would bs no difficalty about this, as the 
South-Eastern Railway owned the whole of the property on one side 
of Villiers Street and most of the property on the other side. 

Mr. W. R. Gara sari B, O.B., said tha 6 tal expenditure on the pro- 

osed new works and lines would bs £290,000. Oross-examined by 

r. Ooward witness said that as the Charing Oross Road was a тегу 
wid thoroughfare there was no necessity to put the promoters under 
the oblig«tion to set Oranbourne Street station bsck. H- admitted 
that the proposed new levels would bring the line at Adelaidu Street, 
Chariog O-vse, 13 feet nearer tho surface than was authorised by the 
Act of 1893. 

Mr. G. Н TuRNEB, general manager of the Midland Railway, also 
pra evidence in support of the scheme ab one which dealt with a 

iffeulty at present confronting all railway managers, vi&., that of 
dealing with local traffic in London, and uf obtainicg ‹ леп с m- 
muuication becween the termini ef the great lines. Anyching which 
could bs brought forward witu this obj:ct should be encouraged. 

The CHainMan said the Oommittee were cf opinion that some 
undertski g should Ъз given to set back the Oranbourne Street 
Station, if necessary, and efter some discussion the counsel fur tbe 
promoters agreed that this matter snould be left to the London 
Ovuuty Соп il. 

Mt. HAROLCD Ross LL, for the Duke of Bedford, argeed that his 
Graca Waa cuti. led vo notics to treat ia respect of tho воб oil tbrough 
which the propored line would run under his property, and called 
evidence to show tbat tbis had been done in the case of the Central 
London Riilway in respect of the Dake's property along Oxford 
Street aod High Holborn. 

Mr. WonsLgY TAYLOB objected on the grcund that it would be 
creating а new principle, and said no such clauses had ever been 
inserted in a Bill Nobody would put a penny into the enterprise it 
such clauses were inserted. 

The Committee reserved its decision on this point, and declared the 
preamble proved. 
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Tae Овитваг, LONDON RAILWAY. 


Mn. Jnryaz:s presided over a Committee of the House cf Commons 
in Committee Room 13 on Monday to consider the opposed Bill of 
the Oentral London Railway ; but on the Bill being called, it was 
announced that the opposition had been withdrawn, and the Bill was 
accordingly referred to the Examiner. 


NATIONAL ТЕтЕРНОНВ Company's BILLS. 


Ox Monday the House of Lard. S:leot Committee on Standing 
Orders had before it the N tional Telephone Company's Bille Nos. 1 
and 2, theexcusing of the non-compliances reported by the Examiner 
being opposed on behalf of several local suthorities, on the grounds 
that the non-compliances were very serious, particularly in regard to 
setting aside the usual rights of loca] authorities. In all, 548 peti- 
tions ате been deposited against the B.lis in Parliament. The 
opposers asked the Committee not to allow the Bills to procaed, but 
the Committee decided to allow the B.lls to proceed, subject to the 
omission of certain clauses. 


— — —— — — — — 


Court or REFEREES. 


Тне Court of Raferees met on Thursday to hear objections to certain 
petitioners against the Edinburgh Oorporation Bill which sought 

ower to provide, erect, and maintain a municipal hall for the city, 
E provide increased facilities in connection with the electric lighting 
undertaking of the Corporation, to construct works and tramways 
and other purposes. The petitioners objected to were not objecting 
to that part of the Bill which deals with electrical matters, and the 
Court granted a locus standi in two cases, and disallowed it in cne 


case. 
Ballade against the Ay, weis Bh ch t oth 
i e Ayr Bu w amongs er purposes 
seeks power to work munici tramways by electricity. The 
pue alleged that bis property would be injured by the p 
way, but a locus standi was disallowed on the ground that the 
petition was improperly drawn. 


BUSINESS NOTICES, &o. 


Auction Sale—On Monday and Tuesday next Messers. 
Shread & White will sell by auction at 57, Station Street, Birming- 
ham, by order of the liquidator of the Reliable Art Metal Company, 
a large stock of art metal gas and electric light fittings. 


Bankruptcy Proceedisgs.—A summary statement of 
the affairs of Frederick Marson, King Richard's Road, Leicester, has 
been issued by the Official Receiver, Mr. J. G. Burgess, in which is 
shown unsecured liabilities amoun to £478 58. 8d., aud assets 
estimated to produce £675 7s. 1d., lea a surplas of £197 1s. 53. 
Debtor attributes his failure to il]-health. | 

A receiving order was made on 16th inst. cn debtor's own petition 
in the case of W. A. Charles and J. S. Blackwell (Central Electrical 
and Engineering Company, Church Gate, Leicester, and Kennington 
Road, London) The first meeting is arranged for March 28th, at 
2.30 p.m. and the public examination for April 26th at 1130 am. 
both at Bankruptcy Buildings. 


Dissolutions, Liquidations, and other Notices.— 
On 25th inst. Mr. Justice Stirling will hear a petition for confirming 
a resolution reducing the capital of the St. James' and Pall Mall 
Electric Light Oompanv from £300,100 to £300,000. | 

Creditors of Messrs. Veale & Оо., Limited, are to send culares 
of their dobte, &., and the usual information to the liquidator, Mr. 
J. M. Ooon, Bt. Austell, Cornwall, by April 12th. 

A meeting of the Edison Gower-Bell Telephone Oompany cf 
Europe. Limited, is to be held at 186, Shaftesbury Avenue, W O., on 
April 27th, at 3.15 p.m., for hearing ал account of the winding up 
from the liquidator, Mr. В. Rodgers. | | 


Bills in Parliament.—According to а report which has 
been prepared by the Board of Trade, the total number of Bills relativ 
to railways, canals, tramways, and the supply of gas, electricity, an 
water, deposited in Parliament for the present seseion is 214, м com- 
pered with 197 for the session of 1898. The Times says that the 
Tramways Bills are 37 in number, involving a capital of £3,550,447. 
The Bills affecting gae supplies number only 31, with a proposed 
capital of £6,453,582; those connected with electricity are nine in 
number, with a proposed capital of £6,125,000. The suggested tram- 
way extensions, 205 miles. 


The Buildiog Trades Exhibition.—This Exhibition, 
which at the Royal Agricultural Hali, Islington, on April 
26tb, and closes on May 6:Ь, will have an electrical section arranged 
in the Minor Hall, and applications for the remaining space should 
bo made at once to Mr. H. Greville Montgomery, the manager, at the 
Exhibition ‹ сев, 43, Essex Street, Strand. There will also be an 
exbibition of smoke abatement appliances, and for this section the 
committee of the newly formed Coal-Smoke Abatement Society is 
offering medals and certificates of merit, 


tion of Mr. Ово Coats, of 


Electrical Wares Exported. 


WEEx ENDING Гев. Ist, 1898. | WEEK mupma Jan. 8187, 1899. 


Port, Value. Port. Value, 
Adelaide ee .. £87 Adelaide. Teleph. apparatus £1,270 
Amsterdam.. e ae . 860 Amsterdam.. We Ы vA 70 
Bangkok. Teleg. mat. .. . 71 Antwerp. Electric fuses 223 
Beira T - is . 1,355 Bilbao. Teleg. cable ee 9289 
Bombay js А 13 Boca. Teleg. mat. "S e 247 
Boulogne .. 24 £e e. 69 Bombay... EN is . 268 
Brisbane. Teleg. poles 1,975 | Calcutta ae T T 81 
Buenos Ayres. Teleg. mat.. £86 | Cape Town se se. eo 257 
Cape Town.. os ЕР .. 1,924 | Colombo ii К .. 16 
Calcutta ec TN .. 220 Delagoa Bay ea ia . 144 
Channel Isles es is 75 26 Durban - ©» si .. 895 
Christiania ee ee oe ee 10 | East London ae oe ee 190 
Colombo. - a % 199 Ghent s we ee $5 92 
Constantinople. xs .. 1,070 Hamburg is T .. 180 
ршн еп s oe ia 19 Hiogo T - г .. 184 
Delagoa Bay s vs c R3 | Hong Kong . "T "m . IM 
Durban ©» bs és . 469 Marseilles, Teleg. mat. . 705 
East London m se we 168 | Mauritius, 'Teleph.stores  .. 94 
Flushing s bd is 19 Melbourne .. 65 n .. 212 
Fremantle .. Di A .. 771 | Montreal .. 295 T is 43 
Gibraltar. P3 T xn 79 Port Said . = ae .. 185 
Gothenburg a és „5 15 : is Teleg. mat. .. ЖЕ 09 
Hamburg .. MS v а 7 Reval, Teleg. mat. - .. 334 
Hong Kong .. А 2 T 76 Rotte: dam. Teleg. mat. Я 55 
Lisbon e... .. 800 w tah MP 00 
Ostend © T ex es 85 Sydney - x T .. 718 
Rio Janeiro.. - Da .. 195 Trieste. Teleg. mat. .. 500 
Rotterdam. Teleg. mat. .. 150 , Yokohama .. Ja js .. ARY 
Shanghai .. АР 2i ic pO] А Elec. instruments 1.010 
St. John's, N.B. .. ws j^ 20 
Stockholm .. " - - 30 

i Teleg. wire.. .. 179 
Sydney уз - 4 .. 582 
Wellington E E ee 106 | 
T Teleg. mat. za 292 ' 
Yokohama .. се - e 3,978 
Total T £15,260 Total #5 £8,933 


Foreign Goods Transhipped :— 


| Sydney. Teleph, wire ., . £1298 


Electrical Wares Exported. 
Wzzr bd Fes. 8TH, 1898. | Wenz sunma Fes. 7TH, 1699. 


Port. Value. ; Port. Value. 
Albany T T T g 55 Adelaide  .. - ee .. £189 
Alexandria. Teleg. mat. . %5 Alexandria. Telep. mat. ке 12 

49 Teleg. cable .. 887 Amsterdam. “© vs .. 205 
Amsterdam.. 26 КЕ . . 107 Auckland .. ee - " 91 
"5 Teleg. mat. 13 Bombay  .. vx v^ vs 74 . 
Auckland .. 5 T T 44 Boulogne .. T v 98 
Bombay  .. К T oe 97 Buenos Ayres. Elec. lighting ap. 1,038 
б Teleg. mat. oe 21 | * Teleg. mat. 120 
Boulogne n T .. 188 Calcutta " va 9,990 
Buenos Ayres  .. .. 824 | Cape Town. 819 
үз Teleg. pole 800 | Delagoa Bay 185 
Calcutta... A m 845 . Demerara .. 21 
Cape Town .. 1794 Durban ih 75 
Charters Towers . 120 | East London 24 
Colom " 1€0 r, Ghent ©» з T 90 
Durban КОРЕ NA 949 Hamburg. Teleg. mat... 800 

^ Teleg. mat. 17 | Launceston.. jd A 83 
East London 868, Lisbon А 50 
Flushing ?29 , Madras 473 
Gibraltar 60 | Melbourne .. 

Gothenburg 148 Napier, N.Z. -" 30 
Hamburg 26 | Port Elizabeth .. 650 
Malaga a 210 Port Bad. 20 
Melbourne .. 610 Rangoon .. ee 2s vx 50 
Naples v 13 ; Rotterdam. Teleg. cable. 2а 87 
Port Elizabeth . ‘ie 119 Shanghai. не эз. 194 
M Teleg. mat. 267 А Teleg. cable .. 1,680 
Rotterdam. Teleg. mat. 110 А Telep. mat. 2b 
Shanghai .. yx ys 33 Singapore .. 24 - 15 
8tockholm .. 1.850 á Teleg. cable .. 10,500 
Bydney 870 | Bydney "m M is sa 1,225 
Trinidad  .. 2s 27 » Electriolight cable .. 186 
Wellington .. T 28 | Syra. Teleg. mat. T T x 
Wellington, N.Z. .. id .. 20% 
j ` (1) Telep. mat. oe 1,714 
Total T £9,486 Total T £24,874 


The B.T.H. Company.—The following are particulars 
of orders which have been recently booked by the British Thomson- 
Houston Company, Limited :— 

Leeds — Extensions to overhead line construction for the city 
tramways. Glasgow.—Two direct-connected 1 100 H.P. 1 ghting sets 
(Belliss engin--), for the Oorporation El-ctricity D :partment, 
Govan.—Two 93-kw. generators and Belliss engines, three-machine 
booster, and two-machine booster, for the Burgh of Govan electric 
lighting. Sh^ficld.—T wo 500-kw. extension generators for the 
Oorporation tram ways. Croydon.—One 500-kw. 2,100-volt direct- 
connected alternator and Belliss engine for the Corporation electricity 
works. Sheffield —Two 325-kw. direct-connected generators and 
Belliss engines, with switchb:ard, for Messrs. Vickers, Sone and 
Maxim, Limited, River Don Works, Sheffield. Dudley and Stour- 
bridge.—Nine double motor equipments for the Dadley and 
Stourbridge electric tramways (through the British Electric Traction 
Company, Limited). Lowestoft.—One 150-kw., опе 75-kw. generators, 
and four-machine booster balancer, for the Corporation (through 
Messrs. Jol n Musgrave & Sons). Manchester.— Three car trucks with 
double motor equipments, with maguetic brakes, for the Corporation 
ташта Colomb».—Bix double motor equipments with magnetic 
brakes, being an extension of the present tramway plant. Potteries, 
extension.—Two 220-kw. generators direct-connected to horizontal 
tandem compound Ball & Wood engines for proposed Wolstanton 
power station. 
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Burns v. Mason & Co.—Before Mr. Justice Grantham 
and a special jury the other day plaintiff, of Long Lane, Aldersgate 
Street, sought to recover from defendants, who were builders and 
contractors, damages for injury alleged to have been done to a large 
quantity of fibre sheeting by defendants leaving а tap running on one 
of the upper floors. The water was declared to have found its way 
down to the basement and rendered the stock completely useless. 
Dafendante declared that the claim was a fraudulent one. In the 
course of a lengthy hearing Mr. Crawley, an electrical engineer who 
bad inspected the goods, said in evidence that it was in his opinion 
ап absolute тароват for the damage to have been caused by the 
overflow. He had also tested the fibre after being soaked in water 
and then dried for electrical purposes, and found it better than it was 
previously. The jury found a verdict for the plaintiff for £50. 


Catalogues, Lists, &c.— Messrs. Davis & Timmins 
have brought out an excellently arranged and neatly printed set of 
sheets, collected in catalogue form, in which illustrations, siz2s and 
prices of their manufactures in the way of screws, clamps, terminals, 
&c., for electrical work, bolts, nuts, studs, бс, are included. The firm 
is proceeding to increase ite output by equipping a farther large 
factory with automatic machinery, &c., of the latest types. 

Messrs. Isenthal, Potzler & Oo., of Mortimer Street, W., have issued 
a list of apparatus and accessories for Róntgen ray outfits, The firm 
keeps a large stock and a well-equipped laboratory. 

e Pacific Electric Company, of La Crosse, Wis., send us lists of 
their Epersen shade lamps, and the dental and surgical lamp. 

The Langdon-Davies Electric Motor Company are circulating liste 
giving terms of hire and hire-purchase of their alternate current 
motors, also a telegraphic code for ordering motors of various B.H.P.’s, 
voltages, and periodicities. ! 


Change of Address.—The offices of the Machinery 
Market have been removed from 171, Queen Victoria Street, E.O., to 
Wardrobe Ohambers, 1464, Queen Victoria Street, E.O. 


County of London and Brush Provincial Bill.— 
The London County Council and the Vestry of St. George-the- 
Martyr, Bouthwark, have deposited petitions praying to be heard 
against the Bill promoted by the ty of London and Brush 
Provincial Electric Lighting Company, Limited, for powers to 
erect generating stations outside their area of supply. It is alleged 
by these public authorities that this proposal is intended to be an 
evasion of the Electric Lighting Act, 1888, which gives to local 
authorities power to purchase the undertaking within their respective 
districts. It is contended that if the company are allowed to erect 
generating stations outside their area of supply, the local authorities 
conld not purchase a complete system for supplying electricity, 
inasmuch as they would only acquire the mains within their districts, 
without the means of generating electricity. It is therefore sug- 
gested, says а financial contemporary, that if the Bill be allowed to 


„ provisions should be inserted to obviate, so far as practicable, | 


pass 

the difficulties which will arise as to purchase by local authorities by 
empowering the London Oounty Council, as the central authority, 
to purchase the works authorised by this Bill at the expiration cf 42 
years from August 26th, 1889, which is the date upon which the conces- 
sions granted to most of the existing comparies will expire. In the 
event of the works not being then purchased, Parliament is asked to 
place the company under obligations not to raise its charges to local 
authorities who may be dependent upon the company for supply. 


Insulation Recording Apparatus.—A new recording 
arrangement has been patented by M. Travailleur and introduced by 
Messra. Elliott Bros. as an accessory to their recording instruments. 
It is an apparatus for continually recording insulation of two or three- 
wire systems under actual working conditions. The recording 
instruments consist of a voltmeter of high resistance, one pole of 
which is connected to earth, and the other pole is connected to any 
one of the three wires of a three-wire system, assuming that neither 
of the three wires is permanently connected to the earth. At regular 
intervals of one hour a shunt is connected across the moving coil of the 
recording voltmeter,and therefore the position of the recording pen is 
ape tr upon the chart; the indication naturally being a smaller one 
than before the shunt wasapplied. By suitably choosing the value of this 
resistance in accordance with the special requirements of particular 
cases, and by measuring the change in the indication, the insulation 
resistance of the wire or main to which the instrument is connected, 
can then be worked oat by a simple formula, by knowing the 
electrical pressure, the resistance of the instrument coil, and the 
resistance of the shunt. A continuous watch can therefore ba kept 
upon the insulation of any feeder, and changes in this insulation can 
be observed from time to time, and steps can be taken at any 
convenient mom ant to remedy any defects. 


Is Electricity an Article ?—An interesting point was 
decided at Bilston Police Court on Tuesday, when the atipendiary 
magistrate (Mr. N. C. A. Neville) gave judgment in the recent prose- 
cution undertaken by the factory inspector (Mr. Jackson) against 
the Bilston Urban District Council for а breach of the Act at the 
Market Hall by not posting up а copy of the abstract. The case had 
been fully gone into when the prosecution argued that the Market 
Hell was & factory, inasmuch as electricity was an article manu- 
factured by way of trade, and for the purpose of gain. The 
contention of the defence was that electricity was not an article, 
and that it was not manufactured for tbe purposes alleged.— 
The Stipendiary, in giving judgment, said the dictionary interpreta- 
tion of the word “ article " was "commodity," and a commodity was 
that which was useful or advantageous. Electricity being made at 
the works required mechanical power, manual labour being also 
exercised. It would come within the meaning «f the Factory and 
Workshops’ Act if it was an article which he thought it was, and if 


Pd 


it was used for шерирое of gain. The object of the Act was to 
enclose everything it possibly could under its provisions. It would 
not do at all to confine the interpretation of the word '' article " if 
there was anytbiog similar to any other manufactured article. Elec- 
tricity was similar to many other things; it could be manufactured, 
stored, moved about, converted into different uses and stolen, and 
those things were things applying to & good many other articles. 
The Council gained the benefit of the light in the market, and it 
must be said to be again within the meaning of the Act. The 
magistrate imposed the nominal penalty of 2s. 6d. and costs 
(£1 17s. 62.). 


Melbourne Working Men's College.— We have received 
from Melbourne a copy of the 1899 prospectus of the above college 
containing particulars of rules, classes, courses, and illustrations of 
the different departments. 


Removals.—Mr. C. A. Clarke (of the International 
Electric Company) notifies his removal to 26, Seymour Road, Orump- 
sall, Manchester. 

Messrs. Entwistle & Stephens, manufacturers of electric lamp 
shades, have just removed from 10, Gray's Inn Road to Baldwin: 
Gardens, Gray's Inn Road, W.O. The showrooms at 12, Farringdon 
Avenue, E.O., will be retained. 


Theatre Lighting.— With further reference to the state- 
ment regarding the lighting of the Lyric Theatre, Mr. A. Kcerber, 
of Shaftesbury Avenue, writes to further correct this. He says that 
the Lyric was wired completely, that is, the stage, auditorium, 
engine room, accumulator room, and also a complete set of residential 
chambers adjoining the theatre, at the time of erection, by bim- 
self. The two gas engines were of the Stockport type of 20 H.P. 
each; the two dynamos кү by Statter; and the accumulators 
E.P.8. буре, This plant has since been removed, and the theatre is 
now lighted partly by gas, and partly by current supplied from the 
street mains. 


Trade Announcements,—O wing to the rapid increase 
of business in the Leeds district, Messra. Laing, Wharton & Down, 
Limited, have decided to appoint Mr. Douglas J. Callow (until 
recently engineer to the Brewster Engineering and the Reedy 
Elevator Companies of New York), as their district manager and 
representative. Mr. Oallow has had considerable experience in 
electrical contracting work of all kinds both in this country and in 
America. M. C. T. Taylor remains on the firm’s staff as assistant 
engineer. 

essrs. Wm. Whitehouse & Co., gas and electric light fittings 
manufacturers, of Birmingham, have appointed Mr. O. Pfeiffer to 
реш them in London. Mr. Н. C. Harold no longer represents 

e firm. 

In consequence of increased business, Messrs. Williamson and 
Joseph have appointed Mr. John G. Dixon, of 55, Norfolk Chambers, 
Norfolk Street, She ffield, to nt the company's interests. Mr. 
Dixon will cover the whole of the North of England from Derby. 
The firm have also appointed Messrs. Ross & Oo., of 95, Bath Street, 
Glasgow, as agents for Scotland, and Mr. A. F. Sargeant, of 51, 
Lincoln's Inn, Corporation Street, Birmingham, will represent the 
company’s interests in Birmingham and surrounding district. 

The Unbreakable Pulley and Mill Gearing Company, Limited, 
have appointed as sole agent for Rochdale and district, Mr. J. J. 
Smithies, Atlas Worke, Baron Street and Livsey Street, Rochdale. 


W. T. Glover, Limited v. William James Glover and 
Co. (established 1818), Limited.—On Monday, at Manchester, 
before Vice-Chancellor Hall, Q.0., Mr. Maberly applied for leave to 
serve notice of motion for Monday next in this case, in which the 
plaintiffs seek an injunction to restrain the defendants from carrying 
on business as makers of electric cables, &., under any title of 
which “ Glover” forms a part. The Vice-Chancellor granted the 
application. | 


ELECTRIO LIGHTING NOTES. 


Alva.—At the last meeting of the Burgh Commissioners 
it was stated that a gentleman bad been in the field with regard to 
an installation of electricity for Alva and Tillicoultry. From various 
remarks made, it would seem that the idea will meet with oppo- 
sition. 


Anglesey.—The proposal to light the North Wales 
Lunatic Asylum by electricity at a cost of about £4,442 was before 
the Anglesey County Council last week, and was referred to the 
Visitors for observations. 


Asylum Lighting.—The Devon County Council has 
voted £250 for an electric light plant for the County Asylum. 


Bangor.—The Town Council have resolved that the 


. town clerk be instructed to obtain possession of the electric lighting 


arantee bond, and to retain possession of it pending further 
structions. A resolution that the guarantors should abstain from 
taking part in the Council work was negatived on a division. 


Bradford.—The half-yearly statement of the Gas and 
Electricity Committee, which was last week adopted by the City 
Council, shows that the electricity undertaking for the last half-year 
produced a total income of £13,011, an increase of £2,169 over the 
corresponding period of last year. The total expenditure, incladin 
interest and sinking, had been £10,519 10s. 3jd., an increase o 
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£2,577. The profit for the half-year had been £2,491, a decroase of 
£407. The number of consumers was 850, an increase of 31 per cent., 
and the total units consumed, exclusive of current for trams, &c., had 
been 723,000, an increase of 31 per cent. The total profit since the 
opening of the works, after paying interest and sinking fund, was 
£20,882, the total taken off for depreciation £10,556 12s. 3d., leaving 
£10,326 to be appropriated as the Council thought fit. 


Bridge of Allan.—Edmundsons' Electricity Corporation 
desire to light the, village, together with Danblane. The Police 
ааа have remitted the offer to the Lighting Committee to 
report. ; 

Brighton.—The proposals of the Electric Light Com- 
mittee set forth in the Review last week have been adopted by the 
Town Oouncil. During 1898 22,248 new private lamps were con- 
nected to the mains, making a total of 108,457 lamps. 


Bristol.—At the end of last year the Corporation had 
919 private consumers, representing 63,079 lamps, whilst at the end 
of last month the figures had gone up to 959 consumers and 67,144 
lamps, and there were nine more consumers, representing 1,543 lamps 
in the process of being connected. The whole of the arc lighting in 
the streets is complete, and is working most satisfactorily. The fitting 
up of the new 400 kilowatt alternators is progressing smoothly. 


Carnarvon.—The Town Council have refused to grant 
permission to Messrs. Lake & Oo., a local firm of general merchants, 
2 cut ар the roads in the town for the purpose of laying down elec- 

c wires. 

An electricity installation for the Asylum would cost £4,542. The 
matter was before the Oounty Council last week. 


Chester.—Last week the Council adopted various 
recommendations from the Electric Lighting Committee for the 
extension of mains for public and private lightiug in a number of 
streete, the total cost of the various works coming out at £2,625. 


Chesterfield.— The Electrical Energy Committee last 
mouth considered letters received from Messrs. Siemens and the 
Westinghouse Company, with reference to the provision of plaut for 
an electrical installation, and it was resolved that the Westioghouse 
be asked to make an inspection of the borough and submit a report 


and estimate of the cost of а scheme for public and private lighting. 


Colne.—The Town Council has appointed a special Com- 
ag to inquire into the whole question of electricity supply, trac- 
on, &c. | 


Colwyn Bay.—The Works’ Committee reporta an inter- 
view with Mr. Olirehugh, electrical engineer, as to the scheme to be 
adopted, and the substitution of a steam engine for a gas engine. 
The committee recommended that the Council apply for а loan of 
£4,000 to carry out the scheme. Mr. T. Parry moved the adoption 
of the report. The advantage of adopting Mr. Olirehugh's sugges- 
tions would be that electric lighting could be easily extended to Rhos 
and Old Colwyn. The report was adopted. 


Darfield.—On the 14th inst. Major Cardew held an 
inquiry on behalf of the Board of Trade into the District Council's 
application for a provisional order. Mr. William Johnson, of the 
Sheffield electricity undertaking, said that he estimated the cost of a 
scheme for lighting Darfield at from £8,000 to £10,000. He calcu- 
lated that 121 16. C.P. lamps would be required for street lighting, 
these consuming in the year 33,067 unite, which, at the suggested cost 
of 4d., gave an annual total of £476. This would leave a balance of 
78,388 unite for private lighting at an average of 4d. per unit. The 
cost of the electric street lighting would be only £4 7s. 6d. per lamp 
per annum, against £5 7s. for gas at 3s. 6d. per 1,000. Oonsiderable 
evidence was given in opposition to the order, and the inquiry closed. 


Dawlish.—The offer of а firm of electrical engineers 


(Messrs. Taylor & Field) to interview the Oouncil in regard to 
eleotiic lighting has been accepted. | 


Denbigh.—The estimated cost of the Proposed electrical 

work at Denbigh Asylum is totalled at £4,442. According to a report 

p by the Visiting Committee the introduction of electricity 
to the temporary building has been satisfactory. 


Devonport.—Although it bas not been actually rejected, 
there is faint prospect of Devonport adopting the suggestion that it 
should come to terms with the Corporation of Plymouth for the 
supply of electricity in bulk. The difficulties of obtaining a suitable 
site for the erection of an electric power station have not decreased. 


However, the Oorporation has decided to appoint a resident elec- 
trical engineer. 


Dewsbury.—The engine house of the electricity works is 
to be extended, and a new genorating set installed. It is stated that 
the cables are at present heavily overloaded. Anextension of mains 
to Oxford Road district is now completed, and current has been 


tupplied. 
Dorking.—Mr. Trentham's report on electric lighting is 


in the hands of Oouncillors, and the General Purposes Committee 
will consider it. 


Dublin.— It is stated that the Municipal Industries Syndi- 
cate's offer to the Corporation in connection with its electricity 
undertaking embodies & proposal to spend £380,000 in providing 
electric light for the city; pay the Oorporation £90,000 for their 


-— 


plant; keep about 1,000 men constantly employed; and reduce the 
price of lighting to the citiz:ns by 30 per cent. Mr. W. O. Sax 
appeared before a public meeting on 14th inst. to explain the pro- 
als on behalf of the syndicate. The Trades Council is asking the 
own Oouncil to seriously consider the offer. 


Exeter,—Exeter has every reason to be satisfied with the 
success of the electric lighting undertaking since it came under 
municipal control. A business which was a very modified success 
under the old company has developed so considerably since it came 
into possession of the Corporation, backed with plenty of capital, 
that it has now quite outgrown its old clothes. A new genera 
station is an absolate necessity. Mr. H. D. Munro, the electri 
engineer, reported to his committee the other day that the present 
station is now almost completely filled with machinery, and yet the 
cry is still for more current. Eixtension on the present site is impos- 
sible and perhaps undesirable, for it is by no means an ideal poeition. 
The Corporation are, however, reluctant to incur the expense of 
rebuilding in a more favourable position until the necessity becomes 
absolute. Next season is to be tided over by the ercction of a new 
Babaock and Wilcox boiler of 500-H.P. capacity and a 250 kilowatt 
Ferranti alternator. Space for the boiler will be found on land 
leased from the London and South-Western Railway Company, and 
room for the alternator will be made by shortening the rope drive of 
ше present day load machine. This will cvercome the immediate 
difficulty. 


Farnborough.—Last week the District Council finally 
decided, by six votes to five, to transfer (for 25 years) their electric 
lighting powers to Power and Traction, Limited, the promoters of the 
proposed light railway. | 


Fulham.—The Vestry has placed а contract with Mr. 
F. G. Minter to erect an electric generating station at £22,970, to be 
completed in 10 months. The Horsfall Furnace Syndicate, who are 
contractors for the erection of dust destructors, have received the 
sanction of the Vestry to the süb-letting of the chimney shaft 
contract. 


Glasgow.—The Corporation has decided to write to the 
Partick Commissioners in regard to the proposed agreement for the 
electric lighting cf Partick. The Partick people do not see their way 
to agree tothe Glasgow Oouncil's clauses. They threatened to carry 
out their powers without the assistance of Glasgow. Glasgow has 
ише 1 that н will not aig "y me — T 

e Corporation has approved of the Committee's proposal to pay 
£37,000 for the undertaking of the Kelvinside Electricity Company. 


lifracombe.—Last week the District Council had before 
them a report on electric lighting from Mr. Trentham, but the 
members thought it better to defer any decision until after the 
District Council election, which will take place shortly. 


Islington.-—The Vestry considered at the last meeting a 
report by the Parliamentary Committee relating to the application 
of the Vestry of St. Pancras for permission to lay mains in York Road 
and Breckncck Road, I:lington. It was resolved to inform the Bt. 
Pancras Vestry that as the latter bave no power to lay mains outside 
their statutory ares, the Islington Vestry bave no power to grant 
them permisaion to do so. At the seme time it was decided to remind 
the St. Pancras au! hority that an opportunity may be afforded by the 
London Government Bill for the re-adjustment of the boundaries of 
the two parishes, in which case the Vestry would be willing to assist 
in overcoming that and similar difficulties. 


Italy.—A water-power driven central station has just 
been completed and put in operation in the Toscolano Valley by the 
Bociet& Elettrica di Salo. The present plant, which is to be extended 
аз requirements demand, consists of two tripbase dynamos actuated 
by Pelton wheels, supplied by Мевагв. Riva & Monneret, of Milan. 
The n which hasa capacity of about 680 H.P ,is supplying current 
for lighting purposes at Torcolano, Salo, Maderno and Desenzano. 
The central electric lighting stations of the Societa Anglo- Romano 
per l'Illuminszione di Roma last year supplied 14,394,844 hectowatts 
of current for lighting purposes and 12,734,559 hectowatt-hours for 
power purposes an increase of 741,643 and 2,680,154 respeotively 
over 1897. 


Kendal.—It is stated that the question of a public 
electricity supply undertaking is likely to be re-opened shortly. | 


Kettering. — The Electric Lighting Committee has 
received a letter from Messrs. Mackey & Oo. offering to purchase 
their provisional order. The Committce will not deal with the ques- 
tion at present. 


Leatherhead.—The District Council has been consider- 
ing the electric lighting question in connection with the report pre- 
pared by Messrs. Han & Dykes. It bas, however, decided to 
allow the Gas Company to put up 10 incandescent lamps, and has 
xim further consideration of the electric lighting matter for six 
weeks. 


Leicester.—At last week's Council meeting Alderman 
Lennard, in moving the adoption of the financial statement relating 
to the electric lighting department, said the total revenue for the 
half-year was £5,930, as against £3,654 in the corresponding half of 
the year, an increase of £1,676. With regard to a statement that 
had been made that the undertaking was a failure, he said that the 
installation was worth £160,000 more than it cost them, if they 
wished to sell it; but they would keep it and it would become more 
valuable to them every year. 
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Leamington.—On Tuesday Major Cardew held a Board 
of Trade inquiry touching the applications of the Leamington Cor- 
poration and the Midland Electric Lighting Company for provisional 
orders to supply electricity to the borough. Mr. Russell, Q.O., who 
represented the Corporation, said that the issue which would have to 
be reposted upon was whether the future of electric lighting in 
Leamington was to be in the hands of the municipal authority or 
was to be left in those cf the company who were doing such electric 
lighting as was now done in the town. He then eketched the his- 
tory of the Corporation’s relations with the Midland Electric ns e 
ing Company, commencing in 1886. He submitted that the very 
thing that the company now really wanted was a provisional order. 
They had begun the supply of eleotricity merely under an agreement 
with the Corporation, and they would never have applied, under any 
circumstances, for an order if they had not been driven to it. He 
contended that what the company wanted was their perpetual and 
unlimited rigkte and privileges, and as they did not really and 
honestly want a provisional order, let the Board of Trade gratify 
them by not giving it to them, and giving it to the Corporation, who 
did honestly and genuinely want it. After considerable evidence 
had been given, Mr. Hammond, consulting engineer to the Oorpora- 
tion, said it would be putting on the Corporation too onerous a burden 

in paying for the material at the price which was exhibited by the 
resent capital of the company. He considered the clause proposed 
y the Corporation, to take over practically that portion of the 
plant which would be serviceable to them, was an extremely 
equitable clause, and one which should be satisfactory. 
No one pretended that the installation was a modern one. It would 
be an injustice to ask the Corporation to take it over at the cost 
price. He thought that with modern plant they would be able to 
supply electricity in Leamington cheaper than the company were now 
supplying it. This was the case for the Corporation. Mr. Mac- 
morran, Q. O., eaid the company took up the matter of the electric 
light in Leamington in 1886 or 1887, when electric lighting was in 
its ir fancy. 16 was not until 1597 that they obtained a small divi- 
dend, and they f. It that just at the time when there was likelihood 
of their getting back some return forthe money expended, it was little 
more than hard, it was unjust, to seek to deprive them of their under- 
taking, and that at a ruinous sacrifice, even if the suggested Board 
of Trade claute was accepted. It was on the faith of the dealings cf 
the Corporation that the money was spent. The case required exce 
tional treatment. The application of the Oorporation was to get 
of the agreement with the company. It was true the original inten- 
tion of Mr. Arthur Chamberlain was to obtain a provisional order, 
but he per bee it, and then when he applied in 1890, the Corporation 
came in and oppoied him, and the complaint of the Оогрогайоп was 
in reference to street lighting. It was unjust in every way to seek to 
deprive the company of the opportunity of getting back some retarn 
for their money. If the agreement with the Corporation was ultra 
vires in the first instance, then the moral obligation was all the 
greater, and the company had the more need for the protection of the 
Board of Trade. The inquiry was adjourned. 


Lelth.—O wing to increased demand for current the 
charge for power bas been reduced from 3d. per unit to 18 d. For 
lighting current a scale of discounts has been drawn up by the Electric 
Lighting Committee. The Committee is disposed to supply current 
to em Dock Commission for lighting the Docks at 184. on certain 
conditions. 


Lincoln.—The Local Government Board has ear ctioned 


the Corporation's proposed loan for £19,000 for additional electric 
light plant. 


Llanrust.—It is stated that the electric light is to be 
switched on by Lord Carrington on the 29th inst., and a demonstra- 
tion to celebrate the event is being arranged. 


London.—The St. George's (Hanover Square) Vestry has 
had before it а letter frcm the Westminster Electric Supply Corpora- 
tion, calling attention to the fact that the Marylebone Vetry were 
applying during the present session of Parliament for powers to supply 
electric energy not only witbin the limits of their own parish, butin 
a portion of that of St. George's, Hanover Square, and as there were 
already two companies supplying the parish, the corporation felt 


calied upon to oppose the BilL 'The Vestry will (айе no action 
thereon at present. 


Middlesbrough.—A Local Government Board inquiry 
was held on 15th inst. into the Corporation's application for power 
to borrow £36,000 for electric lighting purpores. Mr. Hammond, 
consulting engineer, was present and explained the коһеше. 


Mile End.—The Guardians’ Workhouse Committee pro- 


posed to appoint а competent engineer to take cbarge of the electrical 
arrangements at their various institutions. 


Monmouth.—At the last meeting of the Corporation, the 
Mayor said that up to January 2nd last £9,646 14s. was placed to the 
electric lighting account, and be afterwards added that they had 
already exceeded the original contract by £2,500, and there was still 
more to come. One speaker thought the time had come when 
attention should be called to the excess over the estimate. 


Montrose.— Mesers. Edmundsons’ have eecured a site for 
electricity works. | 


Portsmouth.—The Electric Lighting Committee has 
resolved to provide £3,600 for public lighting in the new estimate. 
The committee has accepted Meters. Fraser & White's tender for coal 


at 118. 94. per ton. Twelve transformers are to be obtained at а cost 
not ( xceeding £80 each. f 


Ramsgate.— The Corporation are again considering the 
electric lighting question, and Mr. Valon, the engineer, has received 
еса to submit a report, possibly in conjunction with some elec- 

ex 


St. Pancras.— The Vestry at the last meeting resolved, 
in the case of future appointments to the office of engineer in charge 
of the King's Road station, to fix the salary at £200 бу annam, in- 
creasing by annual increments of £20 to a maximnm of £300 without 
residence. In accordance with this decision, it was determined to 
increase in May next the salary of Mr. P. N. Hooper, the present 
engineer in charge, from £200 to £220 per annum. 


Southampton.—On Thursday night last week the public 
inauguration of the street electric lighting took place. The Mayor 
switched on the current. Alderman Bore, deputy-chairmsn of the 
Electric Lighting Ocmmittee, in a speech welcoming the Mayor and 
the Works Committee, said that they had asked the Works Committee 
there that night in order that they might take over a portion of the 
public street lighting. He traced the history of the electric lighting 
undertaking from the time when the Corporation assumed control in 
1896. Great advance bad been made. In 1897, the first year they 
had possession of the works, they had 8,918 lamps connected, and at 
the present time they had no less tkan 23,000. The units supplied 
in 1897 were 131,000, and in 1898 they numbered 265,000, which 
showed tbat they had made very good progrese They had been 
some time in getting the street lighting ready, but they all knew the 
difficulties the contractors hed had to contend with. They bad now 
completed the first section of the work, and they looked forward to 
the Works Committee and the Tramways Con mittee being good 
customers of the electric works. They did not want to make a large 
profit, but each Committee must stand on its own bottom, and must 
pay for what it bad from another Committce at a fiie and reasonable 

ce, and he was sure they would work amicably together. They 

made provision for supplying the current to the tramways, ard 
had ample plant for carryirg out their present tramway system, and 
for a small extension as well, and when they had their battery room 
built, he hoped they would be in a position to supply more. They 
һай made provieion for a 100 street lamps, and tbat night they 
were lighting the first section only, but it would not be long before 
the other sections were ready. 


Stirling.—The Police.Commission has received a letter 
from the Secretary for Scotland approving of the borrowing of 
£925,000 for electric lighting. Lord Balfour wrote that he should be 
prepared to consider the question cf increasing the amount to 
£30,000 at a later date on farther application beirg made to him by 
the Burgh Commissioners. 


Surbiton.—The General Purposes Committee is still 


considering the questions of the proposed tramways and elcciric 
lighting. | 


Swansea.—The Electric Committee has passed certain 
amendments in the plans for the electric lighting scheme, the total 
cost of which is stated at £24,648. 


Teddington.—The District Council will on April 10th 
ойс а proposal to apply for a provitienal order for electric 
gating. 


Torquay.—The deficit on the first year's working of 
the electricity undertaking will notexoeed £800. A credit balance is 
anticipated this year. : 


Ventnor.—A correspondent says that satisfactory pro- 
gress is being made with the electric light works. The two engines 
bave been tried, and it is hoped that everything will be ready for 
lighting on Easter Eve. 


Wakefield.—At the last Council's meeting Alderman 
Sherwood, the chairman cf the Electric Lighting Committee, re- 
ported that the revenue for the past year had been £2,318, and the 
total cost £1,135, leaving a gross profit of £1,183, or, after deducting 
£1,054 for interest and sinking fund, a net profit «f £129 for the fint 
year. He believed Wakeficld was the first Corporation which had 
made a profit on its electric light scheme in the first year. He also 
mentioned that the total cost per unit of the electric light bad been 
2d. and 63 parts of a penny. 


West Ham.—It will be remembered that the Town 
Council has been in correspondence with Messrs. Ferranti with 
to the rate of wages, &c., pald by them. Messrs. Ferranti 

have futher written stating that their tender had been prepared on 
the assumption that the conditions would be identical with those of 
the contract previously made with them, and that by requiring the 
Manchester rates to be paid, an entirely new t had been raised 
which they were unable to accept, and they no alternative but to 
withdraw their tender and leave the Oouncil to adopt such course as 
they thought fit. Having considered the subject and heard the 
remarks of the electrical engineer thereon, the Committee recom- 
mended that the electrical engineer be instructed to prepare эрес» . 
& advertise- 


tions for the necessary engines and alternators, an 
ments be issued inviting tenders therefor. 


Whitechapel.—The District Board has briefed co unse 
to oppose the County of London and Brush Company's Bill. 
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Wimbledon.—Acting upon the Electric Light Oom- 
mittee’s recommendation, the Council has resolved to charge 4d. 
unit for places of public worship. The charge for public lighting 
will be £3 per lamp per annum. Tenders аге to be obtained for 
wiring the electric. light station. There are already 5,000 lights 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Brompton and Piccadilly Railway.—The St. James's 
ee Vestry have resolved to withdraw their petition against 


Coatbridge and Airdrie.— The British Electric Traction 
Company have been for а long time past endeavouring to get their 
light electric railway scheme through. We now learn that the 
Ooatbridge Oouncil bas resolved to approach the Airdrie Oouncil 
чы to ne operations to secure municipal tramways for both 

TOUg B. 


Colwyn Bay-Llandudno.—The provisional order for 
constructing a light railway between Colwyn Bay and Llandudno has 
been approved by the Board of Trade. It is stated that the project 
has been trying to get on to its legs for the past 10 years and has at 
last succeeded. j 


Dublin.—The Electrical Construction Committee last 
week considered plans submitted by the Dublin United Tramways 
Company for a new line running from Oapel Street vid Great Britain 
Street to Bummerhill, and also new. connections between existing 
lines to be constructed from Stephen's Green through Leeson Street 
and Baggot Street. These lines had previously been sanctioned, and 
the plans were now ratified. In most of the cases bracket poles will 
be used for electric traction, but where the thoroughfares are very 
wide centre poles will be erected. 


Glasgow.—Last week the Corporation passed the 
minutes of both the Tramways and Electricity Committees, whose 
recommendations were referred to in the last issue of the Erec- 
TBICAL Ruy w. 


Hamilton. —The Police Commissioners last week con- 
sidered the Hamilton, Motherwell and Wishaw Light Rzilway 
scheme. It was declared that the line was a tramway and not a 
light railway, and should have been promoted under the Tramways 
Act. Various other objections were raised, and the commissioners 
decided to insist on the adoption of standard gauge for railways, and 
to ask power to use the tramway standards for street lighting. 


Houghton.—It is stated that the Houghton-le-Spring 
Urban District Council have decided to support the company is 
about to seek for powers to run an electric tramway. 


Kirkealdy.—The North British Railway Company has 
withdrawn its tion to the Electric Lighting and Tramway Bill 
now before Parliament, so that it will now be considered as an 
unopposed measure. | 

Light Railways.—The Board of Trade has recently 
confirmed the Liverpool and Prescot 
the construction of a light railway in the county of Lancaster, from 
Liverpool to Prescot. 


for the construction of the Hendon, Finchley, and 
Light Railway by the Finchley District Light Railway Com . 
The line would give the inhabitants of Marylebone, iIampstead, Wil- 
lesden, and Oricklewood, easy access to the prettiest parts of 
Hampstead Heath and the new park at Golder's Hill i 
was adjourned. 

Neweastle.— The New Tramways Committee of the 

met on 17th inst., when a communication was read from 
Prof. Kennedy, who intimated that he was going to America after the 
25th of this month, on behalf of the London Oounty Council, and 
suggested that the Committee should I after 
use 


when he would be able to report on the conditions in 
Newcastle with a fuller know at bis disposal. He would be 
absent all April, and would not be able to report until two months 

him 


after his return. If, however, the Committee wished to see 
before his departure, he would be glad to meet 
mittee that it would be advisable to see Prof. Kennedy 


Light Railway order, 1898, for. 


Portsmouth,—Mesers. J. Kincaid & E. Pritchard have 
been retained to value the tramlines, &c., and give evidence before 
the arbitrator who is to determine the amount to be paid by the 
Oorporation to the company. 


Sydney (N.S.W.).—A financial journal says that the 
city and suburban steam tramways of Sydney are to be equipped with 
an electric tram service. 


Tower Waggons.—The British Electric Traction Com- 
pany, Limited, have placed an order with Messrs. J. Н. Heathman 
and Oo. for four of their patent tower ко with projecting 
platform at top to work on turntable p ple, and adjustable st 
various heights. 


The Waterloo, Easton and Paddington Railway.— 
A large and influential meeting was held on Monday in the Pad- 
dington V звіту Hall, which passed a resolution арк protest- 
ing against the Bill of the Street and Waterloo Railway Com- 
pany, re-named the Waterloo, Euston and Paddington Railway Com- 
pany, introduced into Parliament this session, and having for one of 
its chief objects the erection of a station for generating electricity 
and the construction of a terminal yard in the most picturesque part 
of Paddington, both of which, it was considered, will most pre judicially 
affect not only the immediate neighbourhood as a_ residential 
сше but the interests of all persons carrying on business in the 
district. | 


TELEGRAPH AND TELEPHONE NOTES. 


African Trans-Continental Telegraphs.—Mr. Rhodes 
has been busy during his stay in Germany in connection with the 
North: to South railway and telegraph schemes, so far as concerns 
the section to cross German East Africa. Herr Von Bulow's 
statement in the Reichstag is given by the Standard Berlin corre- 
spondent as follows :—' As regards the laying of a North to South 
telegraph through German East Africa, and in connection with the 
already existing South African line, an agreement has been arrived 
at between the Trans-African Telegraph Company and ourselves. The 
coming into force and the publication of this agreement are dependent 
on the course of other negotiations; but I may say at once that it 
safeguards our sovereiga rights and interests in every respect. The 
Traus-African Telegraph Company is permitted by this agreement to 
lay the wire in question through isa territory at its own ex pense. 
It must be laid within five years at the most. The officials and 
workmen of the company are made liable to the German laws, and 
have to obey the regulations of the German Governor during their 
stay in German East Africa. The company is also bound to lay a 
wire between the two stations in Rhodesia and British East Africa 
which are nearest to the German frontier at its own expense. This 
wire is intended for the purposes of telegraphic communication 
from German East Africa, and will become the property of the 
German Government. The cost of its maintenance is to be defrayed 
by the German Government, which is entitled to lay more wires at its 
own ex . For the rest, the telegraph wires are to be maintained 
by the Government at the company's expense. Tae German 
Government reserves the exclusive right of establishing and managing 
telegraph stations in East Africa. After the lapse of 40 years the 
German Government can take over the line gratis. 

Reuter’s agency understands that by the arrangement concluded 
between the German Government and the Trans-African Telegraph 
Company, the latter will carry on their poles a second wire for the 
sole use of the German Government, this second wire starting from 
the most northernly Rhodesian station, near Abercorn, to the south 
of Tanganyika, and terminating at the point where the trunk line 
again enters British territory in Uganda. 


A Cable between Manila and lloilo—The Eastern 
Extension Telegraph Company announce, says the Times, taat their 
Manila-Panay cable has been extended to Iloilo, thus establishing 
direct cable communication between Manila and Iloilo, The com- 
pany’s cable connecting the island of Negros with Iloilo has also been 
re-opened for public traffic. 


Cable Traffic with Japan.—We have converted into 
sterling the amounts given by the Financial News ae showing the 
increase in the telegraph business from Japan. The following table, 
showing the annual development of the outlay on acoount of cable- 
grams from Japan to the West since 1891, is published in the Jy: 
Shimpo in the course of an article advocating an alternative line of 
telegraph communication :— 


Yen. & „а, 
1890 .. "ES 855,750 as 77,449 14 9 
1891 .. oe 57,601 ce 80,029 16 11 
1893 . Ф 434,626 š 94,621 9 7 
1893 , • 594,565 114,202 8 4 
1804 . Š 556,070 66 121,061 9 8 
1895 . ‘1,012,064 220,385 8 6 
1896 . 1,126,683 245,277 16 0 
1897 .. ғә 1,379,945 zé 800,425 11 0 
1898 1,689,433 «№ 856,918 2 0 


Commenting on these figures, the Japan Май ваув: —“ There is a 
curious featare in this table. The sudden leap from 500,000 yen in 
1894 to 1,000,000 yen in 1895 is, perhaps, accounted for when we 
remember that the war with Ohina broke out in July, 1894, though 
the same cause ought to have produced a proportionate expansion in 
1894 ae compared with 1893. Bat how is it that the increase has 
continued ever since? In 1895, as compared with 1894, we have a 
growth of nearly 100 per cent., and in 1898 as compared with 1895 we 


n————— HÀ A ä nc л 


464 


THE ELECTRICAL REVIEW. 


[VoL 44. No. 1,118, Manon 24 1899. 


SEE 


have a growth of over 50 per cent., whereas from 1890 to 1804 the growth 
was only 56 per cent. of a much emaller figure. We presume that 
the explanation is tobe sought in the remarkable expansion of Japan’s 
foreign trade during the past four years.” 


The Chambers of Commerce and Telegraph Matters. 
—The Association of Chambers of Commerce on 16th had a discus- 
sion on the question of the Anglo-French telegraph rates, which were 
considered excessive and unwarranted. The meeting also passed a 
resolution impressing upon the Government the necessity of aiding, 
as far as possible, in the establishment of “ telegraph routes between 
this country and the Colonies, and between the Colonies themselves 
respectively, without such routes passing through other countries,” 
‚апа with that object in view, the Government was respectively urged 
to at once join Canada, the Australian and other Colonies, in carrying 
out a Pacitic submarine telegraph cable, as being a material portion 
of the scheme. 


Communication with the Yakon.—A Times despatch 
from Ottawa said that on the 11th inst. a party of electricians was to 
leave there under the orders of the Dominion Government, to be 
the construc'ion of a telegraph line from Skagway to Dawson. By 
November 15th, it isexpected, the line will be completed and Ottawa 
will be brought within six days’ communication of the new goldfields. 
The estimated cost of the work ie $150,000. Subsequently the line 
may м e with the G»vernment'a system of telegraphs in the 

orth- West. 


New Submarine Cable in Japanese Waters.—The 
Board of Trade Journal says that the Board of Trade have received 
through the Foreign Office notice that а submarine cable has been 
laid between Kuzuha, Moji, Kikiu District, Buzən Proviace, Fukuoka 
Prefecture, and Deshimochi, Hikojima Village, Toyoura District, 
Yamaguchi Prefecture (Japan). A chart of the district may be seen 
by those interested at the Commercial Department of the Board of 
Trade, 7, Whitehall Gardens, B. W., any day between the hours of 
11a m. and 5 p.m. . 


Soudan Telegraphs.— According to despatches to the 
daily press the extension of the telegraph line in the Soudan is pro- 
ceeding rapidly. A station is now open in the vicinity of Abu 
Нина, on the Blue Nile, about midway between Kbartum and 


Soundings in the Pacific Ocean.—We learn from the 
Ban Francisco press that the United States ship Ranger will soon be 
actively engaged in preparing the way for better communication 
between this country and the Philippines. Orders have been issued 

from Washington that the cruiser be prepared to go into commission, 
and the work will be commenced without delay. The Ranger is now 
at Mare Island, where she bas been laid up for а number of years. 
She was formerly engaged in survey work along the coast of Lower 
Oalifornia, but was replaced by the Thetis. The Ranger is now 
detailed to make deep-sea soundings between Honolulu and Guam 
and Guam and Manila, the object in view being the survey of a cuit- 
able cable route. Soundings bave already been taken between here 
and Honolulu, and when the Ranger has completed her work it will 
be but а short time until all the Pacific possessions will be in direct 
communication with the mother country. Commander Charles 
Belknap, U.8.N., will have c of the Ranger, assisted by Lieut. 
8 odges, who bas been ered to join the cruiser as executive 
oer. 


SS. “Johu Pender."—Woe understand that the cable 
steamer John Pender, lately the property of the Eastern Telegraph 
Company, has been re-named as. Clifton, and is offered for sale by 
Messre. Pile & Oo., of 34, Great St. Helen's, E.O., after having 
received extensive alterations to convert her into a cargo boat. 


Telegraphic Interruptions and Repairs:— 


CABLBES. Down. Repaired, 

Amazon Company's cable 

Oable beyond Gurupa... June 11th, 1898  .. eae 
French Company’s cables— 

New York-Hayti eee Feb. 10th, 1899 ecc eou 

Paramaribo-Cayenne ... Feb. 10tb, 1899 ... iai 

Oayenne-Pinheiro eee March 10th, 1899 eee eee 
Dakar-Bathurst — ... . Feb. 9:b, 1899 ... March 15th, 1899. 


LANDLINES. 
Saigon-Ban gkok eee 
Ditto 


i js 
Moulmein-Bangkck... 


.. March 7th, 1899 .. March 17th, 1899. 
.. March 18th, 1899 .. March 20th, 1899. 

... March 15th, 1899 ... March 16 h, 1899. 
Majuoga-Tananarive .. March 14tb, 1899 ... March 16th, 1899. 
Communication between 


Mossamedes and all In- > March 16th, 1899 ., 
land Offices. , 


The Telephones Bill.— From a statement made in the 
H»use cf Commons by Mr. Balfour the other day, it seems that the 
Government Telephones Bill will not c»me on before Easter. 

Worcester and Chester Corporations are assisting in the move- 
ment to get the power to municipalise the telephone extended to all 
Canty boroughs instead of it being confined to those having а 
population of 50,000. 


lighting. See “ Official Notices 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—The Corporation wants tenders for tw 
Babcock boilers, one 180-kw. steam dynamo, and one 75-kw. balancing 
eet. See our "Official Notices" March 17th. 


Aberdeen.—March 29th. The Corporation wants tenders 
for permanent way, overhead line work, feeder and test cab'es, cars, 
ba ari &c., for electric tramways. See our Official Notices” 


Aberdeen.—March 29th. The Corporation are prepared 
to receive tenders for the supply of the following materials for the 
equipment of their Woodside tramway route :—400 tons steel girder 
rails, 20 tons fisbplates. Copies of the specification, &c., may be 
Fus from Mr. William Dyack, burgh surveyor, Town House, 
A een. 


Ambleside.—Tenders are, according to an exchange, 
about to ba invited for gas engines, tors, boosters, switchboard 
and ба! бегу, and maics for electric lighting at Ambleside. Intending 
tenderers should send their names to the engineers, Mesars. Hopkin- 
sons & Talbot, 26, Victoria Street, В.У. 

The Urban Council 


Barking Town.— March 27th. 
wants tenders for hn к маа S en (vertical i speed 
enclosed engine and two-pole dynamo), with pipe-work acces 
sories. Sse car “ Official Notices March 10th 


Belfast.—The Harbour Commissioners want tenders for 
the construction and erection of two overhead tramways on the 
© 1een's © say, Belfast. Specification, &c., may be obtained from the 
Harbour engineer, Mr. G. F. L. Giles. 


Derby.— March 30th. "Tenders are wanted for an over- 
head hand crane for the electricity works. See our “Official 
Notices " March 17th. 


Doncaster.—March 28th. The Corporation wants tenders 
for three Lancashire boilers, several sete of steam dynamos, overhead 
erane, condensir g plant, storage batteries, electrical instrumenta, 
street boxes, &c. Вее our Official Notices March 17th. 


Edinburgh.—April 3rd. The Corporation wart tenders 
for water-tube boilers. See Official Notices " March 17th. 


Edinburgh.—April 10th. The Corporation wants tenders 
= the сене lighting of the City Chambers. Bee Official Notices” 
is wee 


Lewes.—March 24th. The Corporation is prepared to 
receive offers from those willing to establish an electricity supply 
undertaking. See our “ Official Notices " February 17th. 


 Morecambe.—The District Council wants tenders for 
mechanical stokers for two Baboock boilers. See our “ Official 
Notices March 17th. 


Peterborough.—April 20th. The Corporation wants 
tenders for Lancashire boiler, steam dynamos, balancers and boosters, 
switchboard, battery, piping, cables, &c. 


Poplar.—April 25th. The Board of Works wants tenders 
for engine and boiler house rdiet equipment and street 


Rochdale.—April 12th. The Guardians want tenders 
for an electric light installation at the Workhouse buildings and 
cottaze homes. See our Official Notices " this week. 


Rothsay.— March 27th. The Town Council wants 
tenders for 220 H.P. coupled engines and dynamos, switchboards, 
cables, arc lamps and posts, feed pump, steam and exhaust pipes, &c. 
See our Official Notices March 10th. 


Southend-on-Sea.—April 6th. The Corporation wants 
tenders for the temporary transfer of their 1891 Electric Lighting 
Order. See “Official Notices March 3га. 


Spain.—April 20th. The municipal autborities of Santiago 
are inviting tenders for the supply and erection of the plant for 
& central power station to be erected near the town to utilise the 
water- of the River Tambre for the generation of electrical 
energy for lightingand power purposes. Particulars may be obtained 
from, and tenders are to be sent to, El Presidentó del Oonsejo de 
Administracion Santiago, Spain. 


Sunderland.— March 30th. The Corporation wants 

tenders for India-rubber covered cables, cast-iron and wrought-iron 

ipes and street service boxes, stoneware castings and bearers, house 
he boxes. See our “Oficial Notices March 10;h. 


Sutton and Howth (Ireland).—April 20th. The Great 
Northern Railway Company wante tenders for works in connection 
with their line between Sutton and Howth, near Dablin, including the 
supply and laying of feeders, returns, &c., rolling stock, overhead 
97 battery and booster, &c. See our Official Notices" 
this week. 


Tynemouth.—The Corporation wants tenders for boilers, 
economisers, condensers, pumps, pipe work, water cooler, crane, 
switchboards, accumulators, cables, and traction steam dynamo. Bre 
our Official Notices March 17th. 


(Continued on page 470.) 
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BLACKBURN CORPORATION TRAMWAYS. 


SoME two or three years ago the local tramway company 
decided to equip their lines for electrical working, and after 
negotiation with the Corporation, decided to purchase the 
necessary electrical energy from the already existing muni- 
cipal works. The Corporation not only proposed to furnish 
current, but were also to erect all the overhead wires, poles 
and other structures, as well as the bonding of rails, laying 
of feeders, &c. The tramway company was to provide its 
own rolling étock and motor equipment, receiving from the 
Corporation an extended lease of lines. But on going more 
closely into the subject, the municipality became convinced 
that it was desirable to purchase the tramways, and. eventu- 


. 


E 


The generating plant, as was to b» expected, is at the 
Corporation lighting works, which, ав our readers know, has 
existed for some few years. 

The engines consist of two sets of Belliss two-crank oom- 
pound engines, each indicating up to 250 H.P., working 
non-condensing with 115 lbs. of steam at the stop valve, 
when ranning at 380 revolutions per minute. These engines 
consume 22 lbs. of steam per I.H.P.-hour, and are во 
governed that the variation in speed is 1:9 per cent. from 
full to no load. 

Both engines were tested at Messrs. G. E. Belliss & Co.’s 
works, and subsequently at the station after erection, with 
higbly satisfactory results. The economical performance 
was found to b» fully up to specification requirementr, . 


e 


? сүү ле | 
EN. а 


CAR ON LINE. 


ally this was done, and sometime afterwards the contract for 
completely equipping a portion of the line was given to 
Messrs. Siemens Bros., Limited. 

A short length has row been completed, and the following 
details will be of interest. The chief features of the con- 


struction are that the whole of the apparatus, with the 


exception of the car trucks, has been made in this country; 
that is to вау, for the first time in the history of modern 
electric tramways English contractors have manufactured 
motor equipment, car controllérs, and the usual paraphernalia. 
The contract for installing the tramways at Blackburn has 
been carricd ont by Messrs. Siemens Bros. & Co., Limited, 
under the supervision of Messrs. Lacey, Clirehugh & Sillar. 


and the results of the governor trial were somewhat re- 
markable, as is shown by the following statement :— 

Results of Governor Test.—Variation in speed, the load 
being switched off and on as suddenly as possible. 


| * 
i | Revolutions per minute. | кекене variation 


Change of load. 


— чое аа 5 — — 


From. | To. | Settle. ‘Momentary. Permanent. 
ee eo, Se ees T 
F'all to none E 380 389 387 23% 18% 
Half to none 1:57 95 78 95 


= 384 390 | 387 


It will be noticed that with the full load thrown cff as 
suddenly as possible, the momentary variation of speed was 
F 
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only slightly in excess of, and the anent variation 
rather leas than, 2 per cent. Taking the half-load speed as 
the mean speed, it follows that the greatest departure from 
the mean speed under any conditions of load is only 14 pər 
cent. momentary and less than 1 per cent. permanent. 


POLE FITTED THROUGH SALFORD BRIDGE FOUNDATION. 


Direct coupled to each of these is one of Siemens’s HB 
24/82 compound wound dynamos of 120 kw., each machine 
being so arranged that it may be used either for tram- 
way work at 550 volte, or for lighting at 250 volts. For 
this purpose each machine has two commutators, and 
two separate windings on each armatare, and on the side of 
the machines are fixed switch frames, with the necessary 
arrangements for coupling these windings in series or in 
parallel, and also for connecting these circuits thus arranged 
to either the traction or lighting bus bars. 

In the testa made on these machines, they give a final 
temperature of 60° F. rise above the atmosphere after a run 
of 16 hours at 140 amperes and 550 volts. 

The tramway switchboard consists of seven enamelled 
slate panels, mounted in substantial cast-iron frames, there 
being two machine panels, three feeder panels, one return 
feeder panel, and one Board of Trade testing panel. 

These panels carry the following instruments :— 


Machine Panels——One double-pole 200-ampere knife 


switch; one single-pole 200-ampere knife switch; one 
maximum current cut-out for 250 amperes; one field break- 
ing switch; one field regulator and switch; one ammeter 
for 250 amperes. 

Feeder Panels.— One ammeter for 220 amperes ; one 209- 
ampere knife switch ; one 200-ampere fuse. 

n the centre panel are the two voltmeters, reading 450 
to 550 volta, while the Board of Trade testing panel is ре 
vided with two recording ammeters reading 0 to 20, and 10 
to 220 amperes, two recording voltmeters reading 0 to 10 
and 450 to 550 volts, and two watt-hour meters. 

The following are the details of the cables and feeders laid 
for the tramways :— 


Length. | 


| Section. Distribution. 
23,380 yards. | 15 sq. in. G B. to Billinge. 

136 „ 2 „ » » Jubilee Street. 
1940 „. 2 n „ „ Witton. 

550 „ н » 

365 „ N>». 310 R „ » trolley wire. 

120 „ 3 вд in „ , Fail return. 
5,040 „ | 9/19 (pilot wire) 


About every half-mile along the track cast-iron boxes are 
erected on the side of the pavement. The feeders from 
the station lead ap into these, and are connected to a bus bar 
mounted on a slate base on porcelain insulators, From this 
bus bar four high tension switsh fuses connect with the 
section insulators on the trolley lines by cables leading up the 
inside of the posts, A lightning arrester is connected 


SEcTION PoLE AND SECTION PILLAR Box. 


batween the bus bars and earth. Terminals from the pilot 
wire are also brought up on to this slate base for portable 
telephonic connection and testing purposes. 

here are, approximately, 33 miles of track, the rails 
being mostly of 88 lbs. per yard section, though wherever 
new track has been laid, heavier sections have been adopted. 
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The rails are 
mostly single 
e with the 
“Neptune” type 
of bond, having а 
cross-section of 166 
quare inch. А 
small portion of the 
track is double 
bonded. These 
bonds vary in length 
from 22 inehes to 
80 inches, according 
to the length of the 
fishplates. Cross 
bonding between 
rails, and also 
between tracks, is 
carried out about 
every 100 yards. 

Messrs. Lacey, 
Olirehugh & Sillar 
have given very 
special attention to 
the design of the 
poles and arrange- 
ments for the over- 
head line, and an 
inspection of this 
part of the work 
will go far to re- 
move any objec- 
tions on seathetic 
grounds which cau 
be urged agaipst the 
overhead trolley 
system. 

It is carried out 
on the double 
trolley wire system, 
with side posts and 
brackets. Where 
possible, centre 


are used, 
with double bracket 
arms. The posts 
are of four grades 
in strength, in 
order to meet the 
varying lateral 
st reges occasioned 
by curves, &c. 

The two lighter 
types of poles used 
for carrying brac- 
keta, consist of two 
lap- welded taper 
steel tubes shrunk 
together, with a 
cast-iron orna- 
mental moulding 
placed over the 
Joint. 

The two heavier 
types, used for pull- 
off апа anchor 
posts, are made up 
of three parts 
shrank together in 
the same manner. 

All the poles 
have cast-iron 
ornamental bases 
and ornamental 
brackets, their 
decoration consist- 
ing of  wrought- 
iron scrolls fixed 
in the four angles 
between the body 
of the pole and the 
bracket arm. 

The bracket arms 


DouBLE-ARM BRACKET POLE. 


SINGLE-ARM BRACKET POLE. 


vary in length from 
5 feet in the centre 
pole construction to 
16 feet in the case 
of side pole construc- 
tion. Throughout 
the route these poles 
areused for carrying 
arc and incandes- 
cent lamps for street 
lighting, about 
every fourth pole 
being fitted with а 
carrier containing 
an arc lamp, whilst 
the intermediate 
posts have two 
brackets for 382 
O.P. incandescente, 

The trolley wire 
is supported on 
what is known as 
the “rigid” sys- 
tem, the wires in 
every case being 
attached to hangers 
on the bracket arms, 
no span wire being 
used. 

Double insulation 
is used thronghont, 
sleeves of insulat ing 
material being in- 
serted between the 
metal of the hanger 
and the bracket arm. 

The trolley wire 
is No, 0, B and 8 
gauge, soldered to 
15-inch gun-metal 
ears, Where tele- 
graph or telephone 
wires cross the 
trolley wire, guard 
wires of a special 
form are used. 

The trolley wire 
is suspended at a 
height of about 21 
feet 8 inches above 
the track at the 
bracket arms, and 
the length of span 
averages about 125 
feet. | 

The rolling stock 
consists at present 
of eight cars, the 
car bodies being 
made by Messrs. G. 
F. Milnes & Co., 
Limited, of Birken- 
head. They are 
double decked, each 
capable of seating 
60 passengers. The 
car bodies are 
mounted each on 
two Brill maximum 
traction bogies sup- 
plied by Messrs. 
Laing, Wharton 
and Down. | 

Each  bogie is 
fitted with опе о! 
Meesrs. Siemens's 
water-tight ironclad 
traction motors, the 
method of support- 
ing the motors 
being what is known 
as the “nose” sus- 

2nsion, 
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These motors are each capable of exerting a pull of 
1,100 lbs. for one hour continuously at the tread of a 
80-inch wheel, at 64 miles per hour without overheating. 


The weight of 
these motors is 
about 17 owt. with 
gear and gear case. 

The magnet case 
is of steel, cast in 
two halves, each 
half containing two 
of the four poles 
of the motor, which 
has four wound 
poles. This case 
is easily opened, 
giving immediate 
access to any part 
of the machine. 
Beeides this there 
are two doors, one 
above and one below 
the commutator, 
80 that the brushes 
may be easily got 
at. The brushes 


are of carbon, and. 


the brush-holders 
follow up the wear 
of the commata- 
tor, so that the 
carrent does not 
have {о traverse 


long lengths of 


carbon when the commutator is reduced in diameter. 
commutator segments are of hard drawn copper, and are of 
sufficient depth to allow for 2 inches reduction in diameter. 


The gearing consists of a forged steel pinion of 19 teeth 
and 44 inches width of face, accurately cat from the solid, 
gearing into a cut cast-steel spur wheel of 90 teeth, the two 
giving a gear ratio 
of 474 to 1. 
These gears ron in 
oil in а cast-iron 
oil-tight case, fitting 
over the motor 

spindle bearing as 
well as the car axle 
bearing. 

The controllers 
are Siemers's series 
parallel shunt type. 
The various 
arrangements of 
motors in series and 
parallel are made by 
means of a number. 
of quick - break 
twitches, specially 
designed for high 
tension currents, 
having patent re- 
ne wable carbon con- 
tacts. These 
twitches are actu- 
ated in the necessary 
order by means of 
cams mounted on 
one shaft, and pro- 


SWITCHBOARD, vided with a re- 


movable controlling 
handle. This controller gives nine working positions. The 
case of the controller also contains the reversing barrel, 
interlocked with the cortroller proper, so that the reversing 


TOWER HoUsE. 
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carries a watt-hour meter, two main fuses, lightning arrester 
and choking coil, & 2. [ 
Ав previously mentioned, the posts for the tramway are 
utilised for a very complete system of street lighting. 
Within the existing continuons current supply area, this 
is effected by means of arcs fixed in carriers, and incan- 


descent brackets. The arcs аге 
Siemens’s continuous current band 
lamps, and are run two in series off the 
existing continuous current maine. 
The 32 C.P. incandescents are fixed at 
a lower level than the arcs, there being 
two lamps to each post. 

Beyond the limits of the continuous 
supply area, special 2,000-volt feeders 
were run at the same time as the 
tram feeders to four separate distribu- 
tion pointe. From each of these at 
present run two alternating arc circuits 
at 115 volts and two incandescent cir- 
cuits at 280 volts. 

The arcs used here are of the enclosed 
type, and in the case of the centre pole 
construction they are fixed in carriers, 
as аге the continuous current arog. 
With side pole construction they are 
hung from the bracket arms. On each 

t is fixed a box containing a chok- 
ing coil to reduce the pressure from 
X 115 to 70 volts. Incardescent lamps 
11$, are fitted to the poles in the sama way 
: X. as the oontinuous current tystem. The 
on UNS switching arrangements for the system 
TaoLLmY POL. are contained in cast-iron pillar-boxes 
near the transformer pits. These con- 
tain the necessary switches and fuses for each of the four 
circuits, and also the switches in the high tension circuit of 
the transformers. Esch of these pillar boxes has two doors, 
giving access to both back and front of the board. 

The curves of tbe car motors show the relations between 
pull and current and speed and current. An examination of 
these ourves will show that the feature of this motor is the 
large starting effort available with a oomparatively small 
current. This will be found especially suitable at Blackburn, 
where some of the gradients are very severe and the cars 
heavy. 

Tie motor is a slow-speed one. The controller, however, 
is arranged to shunt the fields of the motors, when required. 
With this increase of speed at hand when needed, the 
speed will be amply high enough for English street require- 
ments. 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 464.) 


West Hartlepool.—April 15th. The Corporation invites 
offers from those prepared to undertake free wiring of premises. See 
our “ Official Notices " this week, 


CLOSED. 


Greenock.— The Electric Lighting Committee of the 


Police Board has given out contracts for the electric lighting instal- 
lation as follows, the total amount baing £30,000:—Buildings, Jobn 
M'Ewan; mains, &c., Callender’s Cable and Oonstruction Company ; 
engine house plant, the India-Rubber, Gutta-Percha, and Telegraph 
Works Company; boilers, Messrs. Babcock & Wilcox. 


Germany.—Messrs. W. Lahmeyer & Co., of Frankfort- 
on-Main, submitted the lowest tender for the supply aud erection of 
the electric poe d plant required at the municipal abattoirs at 
Wiesbaden. Ten other German firms competed for the contract. 


London.—The St. Pancras Vestry received the undernoted 
tenders for wiring the premises of the Labour Bureau: 

Laing, Wharton & Down 

Pritchetts & Gold - 


Bersey & Co., Limited.. 
Benham & Son, Limited 


The lowest tender has been accepted. 


London County Council.—The Electrical and High- 
ways, &c., Department have placed an order with Messrs. Foxcroft 
and Duncan, of Dalston, for 18 cf their “Sappho” enclosed arc 
lamps for the lighting of the pumping station at Crossness. We are 
informed that the lampe were chcsen after trial against other types. 
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FORTHCOMING EVENTS. 


Friday, Mach 24th.— At 5 p.m. Physical Society. 1. On the 
Criterion for the Oscillatory Discharge of a Condenser,” 
by Dr. Barton and Prof. Morton. 2. The Minor 
Variations of tha Clark Cell,“ by Mr. A. P. Trotter. 


At 7 p.m. Institute cf Marine Engineer. Annual meeting 
at Btratford. 


At 8 p.m. Electrc-Harmonie S:ciety Smcking Concert. 
Last of the season. 


Saturday, March 25tb.— At 3 p.m. The Institution of Junior Engi- 
neers. Visit to the Testing Station of the British Fire 
Prevention Committee at Hauover Gcte, Regent's Park, 
London. 

At 7 p.m. North-East Coast Institution of Engineers and 
Shipbuilders, Newcastle-on-Tyne. Paper by Mr. 
Talbot Dackitt on “The Application of Electricity to 

C. al Mining.“ 
Tuesday, March 28th.—At 8 p.m. The Institution of Civil Engineers. 
aper on “ Alloys of Iron and Nickel,” by R, bart 
Abbott Hadfield, M. Iast. C. E. 


Wednesday, March 29:h.—At 3 p.m. Chemical Society, Burlington 
House. Anniversary meeting, election сї officers and 
council. President’s address. 


NOTES. 


The Easter Holidays.—Owing to the intervention of 
Eastertide, the next issue of the ELECTRICAL REVIEW will be 
published on Thursday morning instead of Friday. All 
matter for the advertisement and editorial pages should there- 
fore reach this office a day earlier than usual. 


The Electro - Harmonic Society.— The concert this 
evening is the last of the season '98-99, and in consequence 
members and friends will probably muster in goodly 
numbers. The programme is varied, and with orchestral 
selections, instrumental solos, good singing, and ventriloquial 
and humorous sketches, there should be something to please 


everybody. It will ара many to learn that we have 
reached the end of the thirteenth season of these enjoyable 
concerts. 


— ли a 


The Victoria Accumulator.—With reference to our 
correspondent's correction in last week's issue, the Eclipse 
Brass and Copper Company write as follows :—'* We have 
only to thank your correspondent for correcting the error 
which has been made through our oversight. The rate of 
discharge is a little under O7 per square inch of total posi- 
tive surface. As regards the diagram with such small 
divisions, it is easy to make an error. Thus, at the end, the 
rate of discharge рег watt ought to be 81, which is very 
difficult to appreciate in the diagram. 

51:5 watt-hours h 

3.75 watts 14 2008 
We think it is desirable that, instead of oorrecting the pre- 
sent diagram, which is only valuable as a comparison with 
the Laurent-Cely, it would perhaps be better to furnish 
another relating only to the Victoria accumulator. If it 
interesta you we will do во.” 
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Electric Cabs in London.—We understand from the 
Motor Car Journal that the London Electrical Cab Oom- 
pany have now oompleted their new charging plant, oonsist- 
ing of two complete sets of Bab»ock & Wilcox boilers, 
Willans engines, and General Electric 5 dynamos, 
having a total horse-power of 500. They have found this 
plant a great convenience, and by its means have effected a 
considerable saving in the oost of current, which previously 
was taken from the Supply Company's mains. Besides tbis, 
under the old arrangement it was only possible to charge the 
batteries during a few hours after 1 a.m., and consequently 
шару batteries were improperly charged, or the current was 
put into the batteries too rapidly. By means of the new plant 
it is possible to continue the charging throughout the day and 
night if desired, and thas considerable convenience is gained. 
It is said that the oompany are about to shut down their 
works for a fortnight or so, and to call in all the cabs now 
in the streets. This is for a two-fold reason. First, 
all the cabs now in the streets are to be overhauled, 
repaired and re-decorated ; and, secondly, more new cabs are 
to be equipped and fitted up. Slight alterations are also to 
be carried out at the depot. About the first week in April 
the SONT will again start uctive operations with at least 
80 vehicles plying for hire. In addition they are fitting up 
a superior form of brougham, the intention being to let ont 
а large number of these vehicles as private bronghams for 
balle, dinner partiee, theatres, &c. Our new contemporary 
says that the freedom from breakdowns is now absolute, ard 
all ennoyance on this head is a thing of the past. In addi- 
tion, most of the difficulties experienced in running the cabs 
are now removed, and they are being run at a profit, though 
not a very large one at present. Mr. Walter C. Berzey has 
now been elected chairman and managing director of the 
company. | 


The Telephone Service in Foreign Countries.—A 
Parliamentary paper has been published containing reports 
respecting the telephone service in various foreign countries. 
Mr. A. D. Provand, M.P., suggested 23 questions, the answers 
to which form tbe basis of the reports obtained from the 
Consuls applied to. Reports have been obtained from 
Austria- Hungary, Bavaria, Belgium, France, Germany, Italy, 
the Netherlands, Russia, Sweden and Norway, Switzerland, 
aud the United States. Some of the Consuls report con- 
siderable difficulty, and consequently delay in obtaining 
replies to Mr. Provand’s questions, but, generally speaking, 
the replies obtained are full and interesting. The rates for 
subscribers are given as follows :— Vienna, £8 ба, 8d. ; Munich, 


£7 10a. ; Stuttgart, £5; Antwerp and Brussels, £10 ; Berlin, 


Frankfort, Leipsio and Hamburg, £7 108; Rome, £6 14s, 
In other towns the cha with the oonditions 
of use, as for example Ohristiania with £4 8s. 10d. up to 
6,000 calls and an extra charge of 118. 2d. for every addi- 
tional 1,000 calls or part thereof; Berne and Geneve, £4 
first year, £2 16s. second year, and £1 12s. third year, 
entitling the subscriber to 800 communications, a further 
charge of 4d. each being made for additional calls. In Stock- 
holm the charge for an unlimited number of calls is 
£4 88. 10d., in addition to an entrance fee of £2 158. 6d. 
In New York the charges are for 600 messages £18, 1,000 
messages £24, and 1,500 messages £29. Other subjects 
dealt with are the numbers of subscribers, the populations of 
the various cities, the rates of 7 to operators and work- 
men, the number of lines attended to by one operator, and 
various other features, rendering the compilation of interest 
and value to those who are able to make suitable comparisons 
and weigh the facts. Some of the translations of technical 
terms are of interest, as, for instance, the use of the word 
“receivers” for “switchboard” in the description of the 
Munich exchange. 


Fatality.—Some days ago an engine driver employed at 


the Chatham and Rochester electric мп; works was 
killed by being caught between the tail rod of the engine and 


the gland of the condenser. It seems, from the evidence 
given before the Coroner, that the deceased got under the 
barrier and tried to dodge through while the tail rod was in 
motion, instead of going round. A verdict of “ Accidental 
death” was returned. 


The Northern Society of Electrical Engineers.—The 
annual dinner of the Society was held at the Grand Hotel, 
Manchester, on Thursday last week. Mr. S. Z. de Ferranti, 
the new president, was in the chair, there being present 
many prominent rorthern engineers. Mr. 1 munds 
proposed the toast of the President, and Mr. Ferranti, in 
FETU made some vigorous remarks on municipal 

g. 


supplied with gas had in the past been gt the general introduc- 
tion of public electric lighting. It was, however, not because we had 
been too well served that we had not gon 
matters, but principally because legislation had deterred 
3 their money in zuch undertakings. Owing to the tendency 
for municipalities to monopolise that kind of work, electric traction 
had not made the headway it otherwise would have done. There 
were several things that affected the industry of those present, and 
one of the most serious was the great disadvantage that sprang from 
the evils of Socialism. Municipalities were more and more supply. 
ing the ratepayers with everything they desired, and one of their 
lateat ventures was in the direction of electric lighting. The muni- 
cipalities claim to have been very successful in electric lighting 
work, but how was it possible to fail tomake a success of an excellent 
business when it was coupled with a monopoly ? Municipal trading 
in its worst form was the next step, for the municipalities were pro- 
posing to sell not merely gas, water, and electricity, but to manufac- 
ture the articles essential to the carrying on of such undertakings. He 
was glad to say there was a strong feeling st that most per- 
nicious form of Socialism, and everything must be done that was pos- 
sible to put down that apparently growing evil. Another very 
objectionable feature of municipal action was the i 
of special labour clauses in contracts, 
the hours of labour, the rate of wages, the methods 
Bow they should Fertan thelr business genere. Ву heeding the 
ow they sho uot t ess aly. By e 
demands of the trades unions the municipal representatives were 
simply buying votes by the use of public money. Oaly that day he 
had a contract offered to him by the committee of a Town Oo 
who made it a condition of acceptance that they should have the 
right to call up any of bis workmen to discuss the method in which 
he (the speaker) condacted his business. How, he asked, were 
English manufacturers to com with those of foreign countries 
when they were subject to such conditions? We were free-traders, 
but we ought to have free trade in this country, and engineers should 
not be fettered and forced to artificially raise the price of the work 
they 1 It we were to be limited in this way the country 
would have no chance in the markets of the world. 
resident, 


Mr. Browett proposed the health of the retirin 

Mr. J. 8, Еа, 1 0 "n оре absent, 2 de 
& past president, replie т. Clirehu oposed ** Eleotrica 
Industries," which was responded to by M. Edward Cowan. 


Trade Disputes.—Tne proposal to hold a conference 
under the auspices of the Board of Trade to consider how to 
decrease trade conflicts has been followed up by Mr. Ritchie, 
President of the Board. He brought the matter before tbe 
Employers’ Parliamentary Council, with the result that that 
body has now resolved that while fully appreciating and 
sympathising with the objects set forth in Mr. Ritchie’s 
letter, and anxious to promote industrial peace, 80 
to national welfare, do not at the present time see their way 
to the possible formation of a full and satisfactory repre- 
sentation of employers and employed on a Board of Ooncilia- 
tion such as is suggested in the said letter. Mr. S. Woods, 
M.P., in sending the correspondence to the press, casts the 
responsibility for the failure of the negotiations upon the 
Employers’ Council. 


Insurance against Breakdown.—The National Boiler 
and General Insurance Company, Limited, now undertakes 
the insurance of dynamos, electric motors, and other electrical 
machinery against breakdown. Users of euch plant may 
be p against risk of accident in the same way as 
is done by the company in the case of steam engines and 
boilers. 3 inspection and supervision of plant will 
be made, the cost being covered by the premiums. The 
policy covers up to the amount insured the cost of making 
good breakdowns of the machine which neceesitete its stop- 

e and prevent it being worked. Anotber new move of 
the National Company is to undertake the inspection of 
electrical machinery, quite apart from the business of insur- 
ance, А оору of the printed form may be obtained at the 
head office, 22, St. Ann’s Square, Manchester. | 
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Blundering Somewhere !—Mr. Henniker-Heaton, M.P., 
has rendered signal service from time to time in connection 
with his articles exposing what he terms the “ Blundering 
and Plundering ” of the Post Office in regard to telegraphic 
errors and delays, The injustice to which the commercial 
public is subjected to-day by the repndiation of all respon- 
sibility on the part of the Postmaster-General for loss and 
inconvenience which result from careless discrepancies, ought 
to be removed. Not long since a loss of £5,000 was incurred 
by gross carelessness on the part of a telegraph clerk, but the 
Postmaster-General, having a monopoly, * is accountable to 
no one.” A parallel case comes Кош the Colonie. Ап 
Australian correspondent, * Retals," has drawn our attention 
to a serious omission on the part of some telegraph company 
or authority. A London house dispatched a message to the 
correspondent in question in codal language, but through sheer 
carelessness (as it would appear) it was received out there 
with the last word omitted. It is true that concealed on the 
form somewhere among the printed matter the words one 
word short, correction to follow,” appeared, but as the 
missing word was not ascertained nntil three days later, it is 
plain that the mistake was not remedied with that speed 
dae age > weich would warrant. It ae far 
ins going straight for a “repeat” message, ide 
was first of all applied to to see if the error had 
occurred there, the inquiry being afterwards passed on, 
stage by stage until, it is presumed, it finally reached 
London. The matter was one of extreme urgency, and the 
full meaning of the message was only ascertained when it 
was too late for it to be of any use. Apart from the cost 
of the cablegram, there is a loss of business running into 
thousands of pounds also to be reckoned in the account. 
Such occurrences as these are not likely to lead to the 
belief that telegraph clerks and operators are “skilled,” 
whether they be in the employ of the G.P.O., submarine 
cable companies, or the colonies. 


Our Engine Trade with Brazil.—In a report to the 
Board of e relating to the British trade in the Sao 
Paulo district, Brazil, Mr. T. Worthington, the Board’s 
5 appointed oommissioner, says that the majority of 
the stationary engines in Sao Paulo, as in Rio, are, he 
believes, of British make, but this interesting announoement 
is followed by one a little leas glowing for the British engineer, 
namely, whether this will continue to be the case seems 
doubtful." He cites an illustration of the way business 
sometimes goes away from us in that part of the world, and 
from what we read in Consular reports sometimes, we gather 
that the same thing oocars in other of the world as 
well. Bad packing seems again to be at the bottom of it :— 


Large Brazilian importers and mechaniciacs had dealt with certain 
British e makers for a number of years, doing a regular and con- 
siderable chiefly in small-sized engines. Ter had occasion, 
however, to order a large engine, 100 horse-power, an in one of 
150 horse-power; to their surprise, these came out in a deplorable con- 
dition, and cost them heavily to set right, not to mention loss of 
prestige with their clients; and still more to their surprise, notwith- 
standing their long and pleasant relations with the the latter 
would admit pg and give them no satisfaction whatever. After 
this experience they contemplated sending their orders, at least for 
large engines, to the Continent, confident of no such treatment there, 
but meantime the traveller of large United States makers visited 
them and closed a contract for five years. They remarked to me that 
their English friends, so far from sending a traveller, would hardly 
take time to speak to them when they went to see them in England, 
although their account was worth £20,000 per annum. 


Appointments.—There were 91 applications received for 
the appointment of a manager for the new municipal 
electric tramways at Hull at £300 a year. Mr. W. J. 
McCombe, of the Belfast Street Tramways Company is 
recommended for the post. 

Mr. J. Pilling, chief assistant at Bolton, has been appointed 
resident, electrical engineer at Lynn. 


Wages in the Engineering Trade.—The Times says 
that the engineering employers of the north-east coast, 
replying to the request of the Amal ted Society for an 
advance in wages of 2s. per week, have replied that they 
cannot accede to thc demand, as expenses are heavy. 


Obituary.—In Mr. Jeremiah Head the engineering world 
has lost another of its leading men. From his very initiation 
into the profession, when he as a youth entered the works of 
Stephenson's, of Newcastle, he seems to have distinguished 
himself in the domain of mechanical science. The design- 
ing of bridge work and agricultural machinery were among 
his special lines of operation, while he eszed a marked 
aptitude for dealing with labour problems, a gift which stood 
him in good stead when the labour market was in an exoep- 
tionally unsettled state, for by means of a profit-sharing 
echeme he cast oil upon the troubled waters and prevented 
tronblesome developments at his own works. We have not 
space to do justice to his great knowledge of the English and 

merican iron and steel industries, nor to enumerate the 
many scientific soeieties with which he was associated. It 
will be remembered that in 1898 he was president of the 
Mechanical Science Section of the British Association, 
and about eight years previously he, as president, piloted 
the Institution of Mechanical Engineers through a stormy 

iod. He also founded the Oleveland Institution of 

ining Engineers. From these few brief comments it will 

be observed that into а life of 65 years Mr. Head crowded a 
remarkable amount of thoroughly good work. 

By death there is also removed in the person of Capt. Samuel 

Trott, one who has spent the last quarter of a century upon 
the sea, тир engaged in submarine cable work, chiefly ав 
captain of the Anglo-American Telegraph Company's Minia. 
From his early teens he devoted himself to a sea-faring 
career, and gave evidence of marked ability which destined 
him for а place of command. The success with which he 
carried through the repair of various telegraph cables against 
almost overwhelming odds, led to his being deluged with 
congratulations. His lengthened and varied experience on 
the Faraday land Minia in connection with the laying and 
Е ir of hei Atlantic line, coe um а an x rare know- 
edge in the very important branch of telegraphic operation 
to which he ana devoted. His death courted if Florida on 
11th inst. at the age of 67. Oar readers, and particularly 
cable men, will doubtless receive the intimation of his passing 
with as deep feelings of regret as we ourselves record it. 


A Question of Age.—The New York Electrical Engineer 
agka the question, “ Do we age more quickly than our fore- 
fathers did?” So far as the ELECTRICAL REVIEW is con- 
oerned, we know nothing of ageing. Though the oldest electrical 
journal, we can yet congratulate ourselves on a8 much vitality 
as any. But our contemporary does not, we find, refer to 
journalistic grey hairs, although there was a time when the 
comparative ages of electrical journals gave rise to a mighty 
debate and a good deal of recriminato k among 
American electrical editors. Our newly-wed contemporary 
is really concerned about the prevention of old age, this 
interesting question having recently been raised in the 
London Lancet, and it quotes Dr. Julius Althaus, who says 
the only way is to be careful to appropriate and use the 
galvanic current, which he has studied and experimented 
upon over 40 years, and lays the c against doctors of 
having far too long neglected electricity in cases of debility 
and exhaustion, in which he himeelf has often obtained 
results. He has known men prematurely aged, after treat- 
ment look 10 years younger, restored in temper, take 
fresh interest in life, and have quicker digestion and 
healthier sleep. We trust that the new experience of being 
the New York Siamese twin publication will have so in- 
vigorating and soothing an influence upon the mind of our 
contemporary that it will no longer trouble itself about its 
age. 


New Journal.— We have received the first number of 
the Motor Car Journal, which is a weekly paper containing 
illustrated articles and general news Eran the progress 
of the motor car industry. Among а number of interesting 
items, the first issue contains an illustrated article on the 
electric cabs of Paris, and the first of a series entitled 
„Leaders in Mechanical Road Traction," Herr G. W. Daimler 
being the subject of the sketch. 


Society of Arts.—On Wednesday evening Mr. Philip 
Dawson read a paper on “Electric Traction before the 
Society, Sir Frederick Bramwell presiding. | 
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Personal.—We understand that Mr. Herbert A. Jones, 
who has been for many years with the E.P.S. Company, 
formerly in their laboratory, and for the past six years ав 
technical and commercial representative in the North, is 
resigning that position to take over the management of the 
Phoenix Dynamo Manufacturing Company, of Bradford. 


Lectures.—Before the Dewsbury branch of the York- 
shire Engineers and Firemen, Mr. J. W. Garside, electrical 
engineer to the Brighouse Corporation, lectured on 
* Electricity.” He dealt more icularly on the use of 
electricity for mill lighting and for power purposes. 

Before the Mason University College Engineering Society, 
Birmingham, on 16th inst., Dr. D. K. Morris са а рарег 
on “ Electric Traction in Switzerland." 


The Rejected Power Bills.— An excellent letter pran in 
the Times from the pen of M. Inst. C. E., in which the writer 
Mel ably shows the disastrous effect that municipal trading 
and other schemes will undoubtedly have upon the future of 
electrical engineering enterprise and industry in this country. 
By the rejection of the General Powers Bill the House of 
Commons has struck a disastrous blow at British industry, 
and if other schemes when introduced or re-introduced are to 
be dealt with in the same summary manner, “one of the 
most promising openings for British trade will be almost 
closed." Cheap power and lighting current would be of 
untold value to many a amall village which cannot afford to 

ut down a municipal plant. Failing a supply from these 

rge schemes, a number of the pica tes may pat down 
a combined installation for the several places, but speaking 
with full knowledge of the electrical industry, the writer says 
that if this comes to ре it will be only after the waste of 

ears and the waste of millions, and millions which might be 
invested at once with profit to the country as well as to the 
trade will never be invested at all. The British electrical 
industry will remain, as now, backward and undeveloped, and 
by this blow at the home trade the hope of foreign trade will 
be still further shattered. The prospect of “the greatest of 
modern industries” being given fair scope in England is 
wrecked by municipal jealousy. 


Novel Reduction Gearing.—We have had brought to 
our notice an arrangement of epicyolio reduction gearing for 
driving electric motors or other machinery, which, as a means 
of reducing the speed from motors without the intervention 
of а countershaft, seems likely to meet the requirements of 
electric traction and transmission of power in a manner 
hitherto unheard of. Primarily invented and designed as a 
substitute for the back gearing of lathes, it has since been 
much extended in its applications. Messrs. J.O. Howell & Oo., 
24, Queen Victoria Street, will be pleased to show it to any- 
one interested, and we would strongly recommend electrical 
engineers engaged in the above-mentioned branches of the 

profession to closely investigate the gear for themselves. 


CITY NOTES. 


THz statement made by Sir O. Rivers 

The British Wilson at the meeting of this company last 
Electric Saturday, taken in conjunction with the 
Traction Company. details of the company's schemes as given 
in another column of this issue, form very 

interesting reading even for those who have not the gocd fortune to 
be shareholders. A celebrated divine declared the world to be his 
parish, and so far as the United Kingdom is concerned the British 
Electric Traction Company recognises no limitation to the sphere of 
its operations. To those who have watched week by week the pro- 
gress of the regotiations which have been conducted with unremitting 
energy by the company’s officials in a score or so of towns in 
the provinces, it is not surprising that new capital, even to the 
tune of £600,000 should be required to carry into effect the important 
concessions which have been obtained. The company is certainly to 
be congratulated upon the victories it has scored over reckless 
municipalisation proposals in several places. Some of its schemes it 
has failed to carry through, but the expenses incurred in these cases 
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are, we doubt not, insignificant compared with the value of the con- 
cessions secured elsewhere. In its warfare against municipalisation, 
as Bir Oharles showed, the ccmpany is leading to considerable de- 
velopments in electric traction, which wou'd not otherwise have 
happened. Municipal authorities, by deductive reasoning, argue 
that if a company expects to work electric tramways profitably the 
local authority might do so with equal success. The Ohairman assured 
his shareholders that municipalities do not know how to go abont the 
business. He referred to the evils of the policy of excessive muni- 
cipalisation, and to the disastrous effects of the growing desire for 
municipal trading. If the hand of private enterprise is to be stayed, 
the United Kingdom will not experience the same healthy develop- 
ment in electric tramways and light railways that has been witnessed 
on the Continent and in America. The future of electric traction in 
this country and the success of the British Electric Traction Com- 
pany are, so to speak, interdependent, and for the sake of the former 
we hope that the latter, having arrived at the dividend-paying stage, 
may reap larger profits from the actual operation of the many lines in 
which it holds an interest. 


PRESSUBE upon our space compels us to hold 
over until next week the directors’ reports of 
the following :—Oounty of London and Brush 
Provincial Electric Lighting Company, Richmond Electric Light 
and Power Company, and Willans & Robinson, also the meeting of 
the Dover Electricity Supply Company. 


Held Over. 


British Electric Traction Company, Limited. - 


Sır C. Rivers WirsoNx presided on Saturday at the offices, Doning- 
ton House, Norfolk Street, Strand, over the third ordinary general 
meetitg, and, in moving the adoption of the report, expressed a 
hope that they would agree with him that his prediction at their 
previous meeting had been realised, and that the balance-eheet now 
resented showed that the company was in a very strong position. 
The directors were able to всу, at the end of the second year of 
the company’s operations, the substantial net profits of £67,778, 
which included the sum of £9,804 brought forward, but not the 
premiums received on the now issue of capital. From the net 
profit they proposed to write off the balance of the perd 
expenses, £5,879. The good will account stood last year at £15,000, 
off which they proposed to write £5,000. They might remember 
how the goodwill account arose. At the inception of the company 
£5,000 was paid as profit to the shareholders in the Pioneer 
Company, the other £10,000 going for the promotion of the T 
These were not excessive figures in view of the very valuab 
business which had been built on the foundations thus provided ; 
in fact, it was absurd for the goodwil] of such a company to be put 
at so low a figure, and the account ought to be written up instead 
of down. Nevertheless, the directors proposed 8 to 
extinguich this account. They had not only made what he thought 
every one would admit to be а satisfactory profit, but they had 
built up a great organisation, which would serve the purpose of 
creating and carrying on а large business in the future, and had 
laid the foundation for many profitable transactions. The whole 
expense of developing the business had however either been charged 
to revenue account or bad ib part been added to the cost of under- 
takings in hand, all of which would come back to them with a profit. 
After paying or providing for thedividend on the preference shares up 
to the end of last year, a balance of £53,451 remained. As the pro- 
posed dividend of 6 per cent. on the ordinary shares for the yea 
would absorb only £18,000, some of them might think that the 
directors had erred on the side of prudence, and that they ought to 
distribute a larger dividend. The board had, however, given this 
matter their most anxious consideration. If they could be quite 
sure of the future there would be no objection whatever to making 
a somewhat larger distribution; but in view of the fact that the 
were developing a very large business, and one not altogether free 
from uncertainties, they thought it would be wiser for them to 
make it thair first object to put the company in a thoroughly 
sound financial position, as by doing so they would obtain the 
best possible security for а continuance of profitable business and 
increased dividends. Moreover, &s he had said before, the full 
development of their business required large increases of capital, 
and the stronger their position the better would be the terms upon 
which they could raise this capital. Furthermore, the charge for 
dividends in the past year was only £21,448, whercas on the 
capital now actually issued, withcut taking into consideration 
the charge which might arise in respect of future issues, the 
amount required for the dividend in the present year would be 
£46,000. Altogether, therefore, they had thought it well to carry 
forward the balance of £35,450. The whole of their share 
capital, and £200,000 of debenture stock, making £800,000 in 
all, bad been issued up to date. At the end of 1898 only 
£500,000 had been issued, and the net amount of premiums 
received was £29,135, all of which had been invested 
in Console; and since the сісве of the year premiums 
amounting to about £45,000 had been realised on the 
further issues of capital which had been made. They had, 
therefore, & reserve fund now of about £75,0C0, which the directors 
intended to invest ın Consols and other first-class securities. Now 
that the whole of their share capital had been subscribed and was 
profitably employed, they thought it advisable to ask the share- 
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‘holders to empower them to make further issues as and when the 
üirectors might deem advisable. They certainly would not 
needlessly increase the capital, but it would be regrettable if they 
were not in a position to take up any good business that might be 
offered to them. The proposal they would submit to the extra- 
ordinary general meeting which would be held at the close of the 
ordinary meeting was to double the present share capital, and 
this would give the directors power to double the present issue of 
debenture stook also. This would certainly be sufficient to carry 
them on for the present. They had dealt with a large number of 
schemes during the short od of the company’s existence, and 
there was, in fact, scarcely a division of the British Isles in which 
the company were not carrying on operations, some of them 
being of considerable magnitude. To take the Potteries Electrio 
Traction Company ss a sample, that company, which had a 
subscribed capital of £400,000, were carrying out electrical tram- 
ways and light railways extending over a distance of 34 miles. 
Having mentioned other undertakings in which their company 
were interested, he stated that an important point in connexion 
with all these separate concerns was that although for various 
legal and other reasons it was necessary to carry out the business 
by means of separate companies, yet most or all of these 
companies were under the control and management of their own 
company. This arrangement had the advantage of giving to those 
companies the benefit of the experience which the officers cf their 
company had acquired in a large number of undertakings all over 
the country, and each company only bore its fair proportion of the 
total expenses. Another point was that their company retained a 
large interest in all these companies, the shareholders in which 
had & very good security, while this company would permanently 
have many sources of inccme. By far the. largest part of the 
company’s capital was invested in debentures and shares in 
associated and other companies, and when he stated that these 
investments covered a list of no fewer than forty companies, the 
shareholders would see that they had no cause to fear that they 
had all their eggs in one basket. He believed he was not mistaken 
in asserting that every one of their investments was a satisfactory 
source of profit, and they took cara in making them to obtain an 
immediate minimum return. It was not, however, 80 much at 
present for the take of investment that they put their money into 
these companies, but rather with a view to develop electric traction 
and the business of their company. They had Tn the first place 
to teach existing tramway companies that it was to their own 
interest to adopt electric traction, and when they bad succeeded 
in doing this they had to approach the local authorities and 
persuade them to allow electiio traction to be adopted. In each 
cate they were met with some misgiving and suspicion, and in the 
case of the local authorities they were brought face to faos 
with the difficulty caused by the present tendency of municipalities 
to undertake trading operations. Municipalities bad not the 
enterprite or the initiative to propose electric tramways, but 
directly the company apprcached them with proposals to improve 
tbe service of the tramways in their towns or to provide additional 
tramvay facilities it at once ocourred to them that the 
company being a commercial body, would not make such 
proposals if they were not likely to be profitable, and 
then they wanted to know why, if a profit was to be made, 
tbey should not make it themselves. But the municipalities 
did not know how to go about the, business. They did not, 
however, hesitate to pre with the company, and then when the 
latter had told them all they could they frequently decided in favour 
of a policy of what was called municipalisation,’’ on the ground 
that this was in the interests of the ratepayers. But the curious 
thing about the cry of municipalisation for the benefit of the rate- 
payers was that in most cases where corporations had thus munici- 
. palised commercial undertakings the rates did not go down, but, 
on the contrary. rose steadily. On a former occasion, when ha 
addressed them on this subject, he referred to the difficulties which 
corporations had in municipalising tramways and light railways 
when worked by electricity, because theee undertakings sometimes 
required to be carried beyond municipal boundaries; and the 
directors’ further experience of there difficulties had convinced them 
that, if the development of this enterprise in this country was to 
be in the bands of local authorities, we should never have the 
tramway ard light railway facilities which other countries 
possessed. Не might say much more on this subject, but it would 
tuffice on that occasion to tell them that the Government bad 
realised some of the difficulties he bad mentioned, and had decided 
to appoint a Select Committee of both Houees of Parliament to 
consider what should be the proper sphere and acope of municipal 
enterprise. He might add that the company did not propose 
to covfine their operations entirely to tbese islands; they 
hoped to obtain a sbare in profitable undertakings in foreign 
countries, or, still more probably, in some of our colonies. There 
was no reason why they should not undertake this work 
if 16 were profitable; but he insisted on it, in connection with 
the question of the opposition they encountered from local 
authorities, as a sort of object lesson, showing bow the policy of 
these bodies had a tendency to drive British enterprise and 
capital out of this country. The board prcposed in future to 
make up the accounts of the company to the end of March each 
year. This change would enable them to inolude in their profit 
and loss account the results of the year’s working by the various 
associated companies. 

Mr. EmILe GARCEE seconded the motion. | 

A discussion followed, in which the principal point urged was 
that the shareholders should receive the first offer of taking up 
any fresh issues of capital that might be made by the company. 
ано was also expressed with the results of the year's 
working. 


The Onarnman, in answer to questions, stated that on appointing 
any of their officers or directors to act as administrators of 
companies which this compavy controlled no remuneration was 
allowed for their services, What: ver fees were received from the 
other companies were paid into the treasury of this company. The 
motion wes then unanimously adopted. 


At the subsequent extraordinary general meeting the chairman 
propored an increase of the capi m £600,000 to £1,200,000 b 
the creation. of 60,000 new shares of 210 each— 80,000 preferred an 
80,000 ordinary. He referred to a notice of motion, which Mr. 
Me kins had fon warded to the directore, to the effect that all new 
shares should be offered to the members in portion to the 
existing shares held by them; and stated that it would be quite 
impossible for the board t» accept such a resolution as a binding 
instruction. He, however, agred that there was a great deal to 
be said for an occasion! and, very likely, it might be, in certain 
e frequent adoption of the practice indicated by Mr. 

akins. 

Mr. GaRcKE seconded the resolution, after which Mr. MAkINS 
proposed as an amendment the motion referred to. He contended 
that what the chairman had said against it related to a period 
when the company was not in the strong position which it now 
occupied, and he maintained that there was no longer any 
necessity to resort to outside financial aid, 

The amendmont was duly seconded, but, after some further 
discussion, it was withdrawn by Mr, Makins, and tbe original 
motion was then adopted. 


— AOD тай 


Direct Spanish Telegraph Company, Limited. 


THE MARQUIS or TWHEDDALE presided on Friday last at Winchester 
House over the 47th ordinary general meeting. Iu moviag the 
adoption of the report, the chairman stated that the traffic 

showed an increase of £3,812, owing almost entirely to the ex- 
cep!ional state of things which prevailed in the Spanish colonies 
during the past year. The traffic, however, has now fallen back to 
ite normal state, and he might mention that the deoline in the 
receipts up to date bad been £891, although the number of telegrame 
had been very much greater. During the time of tha Spanish war 
they had Jong official messages and very long Press messages, which 
went to swell their receipts. This had now all come to an end, 
and they would have to look forward to somewhat reduced receipts. 
Their ordinary expenses exhibited an increase of £349 consequent 
on the increared traffic, but there had been a decrease of 2158 in 
the London office and station expenses, aud of £33 in the travelling 
expenses. The extraordinary expenditure was bigher than it was 
in 1897 owing to the coat, £2,117, of the two repairs to the Bilbao 
cable, and to the extension and alteration of the London station, 
which ocst £961. Excellent accommodation had now been pro- 
vided by the acquisition of a long lease of No. 75, Gracechurch 
Street, which would enable them to carry on their business with 
greater advantage to the public and with greater comfort to 
the staff. The terms on which the parte of the building 
not required by the company had been let would make 
the rent paid by them extremely reasonable. The item of 
£386 on the debit side of the revenue account was for the cost 
of renewing the two submarine cables across the Helford river, 
which formed part of the duplicate underground line between 
Falmouth and Renvack, where tbe Bilbao cable landed, and which 
after working for 17 years, entirely failed during last year. The 
item in the extraordinary expenses which showed the largest in- 
crease, £498, was explained by the necessity of renewing the 
underground lines at Bilbao. Their station in that town was oon- 
nected with Arrigunaga, the landing place of the oable to England, 
by underground cables. These were laid in 1882, and in many 
places had become very defective owing to the nature of the soil 
and other causes. It was therefore decided to replace the worat 
sections, before the cables failed entirely, by pipe lines. This 
important connexion was now in fatrly good order, although it was 
not at all improbable that before very long they might have to 
renew further sections of these underground cables. They had 
also expended £118 on supplying and fitting Hughes’ instruments 
at their Bilbao station, the Spanish Telegraph Administration 
having urged the adoption of these instruments in working the 
special wire between Bilbao and Madrid, the communication 
between which had thus been considerably improved. The Morse 
instruments could, however, be resorted to at any tme on the 
Madrid-Bilbio wire when through communication between 
Madrid and London was required. In May of last year a 
fault was discovered in the Bilbao cable about 18 miles 
from Bilbao. It was not serious enough to interrupt com: 
munication, but it rendered duplex working difficult, acd as a 
repairing ship of the Eastern Telegraph Compavy happ:ned to be 
on her way from Lisbon to England, the opportunity was taken 
advantage of to remove the fault. Two months later the Bilbao 
cable gave way altogether, at 199 knots from Falmouth, owing to 
the cable lying upon uneven ground. This repair was remarkable 
for the promptitude with which it was effected. The break 
occurred on July 8th, and, although the steamship Mirror was then 
in the Thames, the repair was effected within six days—a fact 
which reflected considerable credit on Cap ain Pattison. After 
providing for the debenture interest and redemption and trans- 
ferring £5,000 to the reserve fund, they were able to recommend 
the dividend of 10 per cent. on the preference shares, leas income 
tax, anda dividend at the rate of 4 per cent. on the ordinary 
shares, tax free. The reserve fund now amounted to a little over 
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£50,000, which was & substantial sum, no doubt, but which the 
directors thought was still not adequate as a provieion for future 
contingencies. The only criticism which had reached them with 
reference to the report was that the dividend was not quite as 
Sip as might bave been expected; but he thought that what he 
had said about the decline in their traffic receipts this year and 
their return to а normal condition afforded very good reason for 
not increasing the present dividend. If they could bave doge so, 
and have felt that the improvement could be maintained, they 
would have hed no hesitation in recommending the payment of a 
somewhat larger dividend. They felt in the circnmetances that it 
"Чыр better to strengthen their finances by adding to the reserve 
und, 

Mr. J. Denisox Perper ceconded the motion, which was carried 
unanimously. 


— 


The Hiram 8. Maxim Electrical Corporation, Limited. 


been spent in the U.ited States of America on electrical plant. 
In regard to the new Nernst lamp which had recently made its 
& ce, he did not believe that they need fear any competition 
from that direction. The incandescent lamp of to-day was the light 
" de luxe,” it was convenient and simple. e new Nernst lamp did 
not lend itself kindly to the requirements of domestic lighting, and 
the slight advantages that it might possess in point of economy were 
not great enough to compensste for the many cisadvantages inherent 
to the system. In conolusion, he would say that he felt very confident 
that they would be able to secure а larze share of the electric lamp 
making business in Bogland and at such prices aq would ensure their 
paying their shareholders a handsome dividend. 

Ia reply to a question Mr. Maxim raid he could not state « xactly 
when they would get possession of theie premises, but be should think 
that in all probabiity they would commence the manufacture of 
lamps in about three montns’ tine. 

A vote of thanks to the chairman concluded the procecdir gs. 


Pontypool Electric Light and Power Company. 


THE seventh aunual report states that the directors have 
expended a further sum of £518 63. 10d. in free-wirivg, which 
has yielded a most satisfactory return, the additional customers 
thus brought in having put the company on а good profit- 
earning basis. The directors, however, have thought it best 
to give notice that they would discontinue their free-wiri:g 
system at the end of the year 1898, in order that they may 
consider their position. During the year, the building of the 
station has been extended so as to include the whole of the 
ground taken by the company from the ground landlord, and а new 

iler and steam dynamo have been erected therein, approximately 
doubling the capacity of the station. This entailed an extension 
to the mains so as to provide for the additional number of Jamps 
likely to be added to the system. To meet this capital expend ture, 
the directors have made a fresh issue of debentures amounting to 
£5,000, out of which they have paid off the previous issues, which 
amounted to 22,000. The new issue is at the rate of 4 per cent. 


per annum; however, there is still a balance to the debit of 

capital account amounting to £166 19s. 5d. The running of the 

station for the year ending December 31st, after carrying a sum of 

£100 to renewal account, has resulted in a net profit, which, with 

the balance carried forward from last year, amounts to £475 5s. 2d. 
Of this a sum of £50 has been oarried to the reserve acoount, £150. 
has been carried to an account to be formed for redemption of 

debentures, and that a dividend of 5 per cent bas been declared 

upon the paid-up capital of the company, leaving a balance of 

£13 4s. 2d. to be carried forward to next year. 


South London Electric Supply Corporation, 
Limited, 


THE ordinary general meeting of shareholders of the above 
company was held on Tuesday, at Winchester House, Old Brca4- 
Street, Mr. George Ellis, J.P., presiding. 

The CHarrRMAN, in moving the adoption of the report, sald they 
met the shareholders with the utmost confidence, as he felt 
that their financial policy had proved to have been based on 
thoroughly sound business principles, aud had consequently 
been of immense advantage to the company. Now that they had 
had time to realise the magnitude of the work they had 
undertaken, and the possibilities of the demand for electr.c energy 


Ча the parish of Lambeth, entailing miles aud miles of mains, 


and the great outlay necessary for the erection and equipment 
of so large a combined generating station and dust destructor as 
they were building, the largest he believed inthe United Kingdom, 
he thought they had reason to congratulate themselves upon their 
strong finanoial position. Ав to the buildings, they would recollect 
that owing to difficulties and negotiations in connection with the 
acquisition of site, it was not until the Michaelmas of 1897 that 
they were able to obtain possession of the land, so that, what with 
the time taken up in getting building materials on it and 
organising the labour, it was not until November, 1897, that 
the contractors were able to commence the actual construction of 
the buildings. The position to-day was that the chimney shaft, 
180 feet in height, was quite complete and ready for use. The 
main building, consisting of the destructor house, boiler house, 
engine and dynamo house, was finished and roofed in, and the 
various rooms adjoining the main building, consisting of coal and 
other stores, outbuildings, &c., were also finished. he whole of 
the boilers had been delivered and erected, and four of the boilers 
And eight of the destructor cells were finished and ready for use; 
whilst the progress being made on the remainder made it certain 
that the whole of the work within the destructor and boiler house 
would be finished by the early summer. The artesian well was 
finished, and would supply ample water for ali their needs. 
As to the mains, &o., he was ме to say that the progress 
made by the British Insulated Wire Company in the laying of 
maios during the past year had been most satisfactory. Mains 
have now been laid in a total of over 22 miles of streets. Earthen- 
ware conduits to carry H.T..cables had been leid for sufficient 
length to carry over 44 miles of Н.Т. cable, 24 miles of L.T, 
distribution oable had been laid on the solid filling in syatem and 
brought into u:e; and over 18 miles of H.T. feeders had also been 
drawn in tbe before mentioned ducts and brought into use. From 
these mains 220 connections to consumers’ houses had already been 
run, and of course meters erected and connected up in each case. 
They had been taking on consumera and supplying them with 
energy by means of connecting their mains to those of a company 
who had a generating s ation in а district adjoining theirs. Of 
course that bad not been done without incurring some additional 
expense, but they considered that they were amply compensated 
for the ccst involved, for they had by that means been enabled to 
take on consumers with a total number of 15,870 8-0. p. lamps 
already, which would enable them to employ their machines 
directly they were ready, and thus avoid the great loss which 
generally ocourred after the opening of an electr.c light station 
while waiting for customers to get their premises wired. That 
should be most satisfactory to the shareholders, аз if such a large 
number of consumers could be obtained before the station was 
opened, there must be every prospect of a large and luo:ative 
business in store for them. 

Mr. W. W. PuHiPPS seconded the resolution, and after а short 
discussion of a congratulatury character, the report was adopted. 


The report of the directors of the South London Electrie 
Bopply Corporation, Limited, for tbe year 1898, etat.s that good 
progrees has been made in developiog the undertaking. The buiidings 
comprising the dust destructor, engine house, coal store ar d workshops 
are nearly completed. The boilers are already in positicn, whilst the 
necessary steam pipes, electrical plant, storage batteries, engines and 
steam alternators are in o- urte of construction, and should be 
delivered in a few weeke. Permanent ffl e have been erected at 
the works in which the Май of the commercial and t: chnical depart- 
ments will be concentrated. The pres nt temporary cfiices in 
Victoria Street, Westminster, will be vacated on 25¢n ist. The 
directors Laviog decided upon sinking an artesian well at the 
corporstion's site, the result bas been most eatitfactory, the engineers 
reporting a test showing that at least 5,000 gallons of excellent water 
per hour can be depended upon. The total oost of boring 
and equipping the well will amount to less than £1,000. This 
will save a considerable annual expenditure for water. The 
work of laying the mains has proceeded with great rayi lity, 
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The length of roadway in whioh mains have been laid now 
reaches 22 miles, making about 68 miles of ways, into which 
upwards of 37 miles of cable hava been drawn. In pursaance of the 
policy alluded to in their last report, the directors have been able to 
supply electricity to а large number of lamps, pending the construc- 
tion of the generating station, by connecting the corporation's we 
to those of the County of London and Brash Provincial Ek offic 
Lighting Company, Limited, whose supply has at all times been most 
efficient. It must be borne in mind that this policy has b:en adopted 
with the view of forming the nucleus of & business, aud not in the 
ex pectation of earning immediate profit. When the works are opened, 
the lamps of the numerons consumers already connected will at once 
provide & load for the machines, there being at this date on circuit 
the equivalent of upwards of 15,000 8-O.P. lamps, with applications 
in band for a further 2,500. As the undertakicg is still in its con- 


&tructional stage, the accounts cannot yet be drawn up in the Board 
of Trade form. A revenue account is appended, the balance of which 
has been carried into the general balance-sheet.  . | | 
Evered & Co., Limited. 
TB» directors submit the balance-sheet, showing, 
after providing for debanture interest, amounting © 
to 22,416 13s. 4d., a net profit of £25,698 16s. 6d., 
making, with £6,361 11s. 8d. brought forward £ ad. 
1897, the sum of ... iss on si T .. 82,060 8 2 
to be dealt with. — 
An interim dividend at the rate of 71 cent. 
annum, to June 30th, 1898, has been paid, absorbing 6,402 18 O0 
And your directors propose : 
To pay a dividend at the rate of 74 per cent. 
annum for the g six months, w 
wil absorb  ... os us 59 .. 640218 0 
„ Pay а bonus of 2j per cent. per annum for the 
dec eee 6060 eee 606 [EE eee 4,268 19 0 
99 W te off plant eee eee eee eee 606 2,000 0 0 
» n will ( y clearing it) . 4,000 0 0 
» 99 uildings .. oe one eee eee 1,000 0 0 
» Place to an equalisation of dividends acoount... 1,000 0 0 
» Carry forward to next account ... sas .. 6,986 0 2 
£32,060 8 


о pes d : i 15 а= of 5 реча 
e works are employ departments, desp 

rices and ever-in competition. The stocks of copper and 
other raw material have taken at prices ruling in 1897. 


Oxford Electric Company, Limited. 


Tar ordinary general meeting of this company was held last Friday 
8 sary 0: Manes, | E 


The CHAIBMAN said they had practically doubled the conducting 
capacity and materially increased the efficiency of the system, which 
was now 72 per cent. as ay sang with 65 cent. during 1897. As 
explained in his last speech, they had started installations on the hire- 

urchase system, and their capital ture on this acoount was a 
ttle over £900, and they had found the system work very well 
indeed. The total capital expenditure for the year was about £6,000, 
which, as stated in the report, had been provided for by the issue 
from time to time of debenture stock as required. The cost of 
generating had slightly decreased, and the res would have been 
still better but for the fact of the coal strike, which compelled them 
to use fuel of inferior quality and higher price. Oa the whole, the 
management expenses were less, and the total costs work out at 
` $:99d. per unit sold, as against 3:19d. in 1897. That showed, he 
thonght, a satisfactory decrease in the The revenue, he was 
sorry to say, had дыр оре а to the increase in the number 
of lamps, but it was not cult, he thought, to account for that. 
Not only was there more economy practised by le substituting 
VV necessary, but it had been a 
rather vourable season, and this was not the only electric light 
company whose receipts were prejudicially affected from this cause. 
The new sub-station in Ship Street, from which now radiated the 
high tension mains to all the sub-stations, was now fully equipped, 
and would also accommodate a portion of their stora reward The 
change of the method of distribution had been carried out by the engi- 
neers of the staff without any interruption to the public or private ser- 
vice. Theannual report would inform them in what direction they bad 
been extending their mains, and they were prepared to extend them 
still further when they received any reasonable application. Their 
ce was still 7d., but he knew the directors would always consider 

e desirability of the supply of current as cheap as they 
could, consistent with justice to the shareholders. Personally, he had 
a strong belief that they would ultimately get electricity nearly as 
cheap as gar. He did not say the company would have to come down 
much in its price, but the tendency of the age was to discover lamps 
of higher c fficienoy than there were at the present time, and ramou's 
were in the air that before ко they would be sold in this oountry. 
It did not follow that was at all а bad thing for the company, because 
if they could supply to the customers with their present plant what 
would probably mean double the consumption of electricity, it came 
the same thing to the company. They wanted to make the light as 
popular as possible, and to e it what it was hoped it would be, 

poor man’s light. The report was then adopted, 


New Issue. | | 
Davis & Trains, LiwrrBD, has been formed with a capital of 
£110,000, divided into 60,000 6 per cent. cumulative preference shares 
of £1 each and 50,000 ordinary shares of £1 each, to acquire and 
further extend the well-known business of Messrs. Davis & Timmins, 
screw manufacturers and metal merchants. The profits for the past 
three years have averaged annually £9,523, which, after providing the 
interest on the preference shares, directors’ fees, and ent 
remuneration, would on the present basis -yield a substantial 
dividend on the ordinary shares. Mr. Emile Davis, the founder 
of the business, has entered into an agreement, undertaking to 
continue to act as managing director of the company for life, or 
as long as his health will permit. Mr. A. Neve Foster 
and Mr. G. E. Davis, who have assisted in the management of the 
business, have also agreed to continue their services as heretofore for 
& period of seven years. Mr. Emile Davis and Mr. A. Le Neve 
Foster, who will act as directors, are interested in the sale to the 
company, and they stipulate that they shall receive a minimum allot- 
ment of 16,666 ordinary shares. The purchase price JE by the 
company has been fixed at £87,000, payable as to ,000 in cash, 
and as to the remaining £47,000, either in cash or in ordinary shares, 
or partly in one and partly in the other, at the option of the directors. 
Of this amount £20,000 is retained by the vendors, out of which they 
n ib to pay all prelim and promotion vam Aper up to the first 

otment of shares, including underwriting and brokerage. Out of 
this issue an additional £23,000 is set aside for providing funds for 
the acquisition and equipment of the new factory, and for further 
working capital, which, with the stock of metal valued at upwards 
of £5,000, is considered ample for all purposes. The new company 
will undoubtedly acquire a first-rate business, and ought to prove á 
profitable investment. 


Stock Exchange Notices.—Applioations has been made 
to appoint a special settling day in British Insulated Wire Company, 
Limited—5,530 vendors’ 6 per cent. cumulative preference shares of 
£5 each, dally paid, Nos. 1 ta 5,530, and a further issue of 7,500 6 
per cent. cum en eae ee shares of £5 each, fully paid, Nos. 
20,001 to 27,500 ; to allow the following to be quoted in the 
official list:—New General Traction Company, Limited—24,000 
ordinary shares of £5 each, fully paid, Nos. 10,001 to 34,000. 


Robey & Co., Limited.—The report for 1898 states that, 
after writing off £6,080 for depreciation, the net profit was £30,563. 
After deducting debsnture in and adding £770 brought for- 
ward, there is a balance of £24,147 available for division. The 
directors recommend a dividend of 10s. per share, and the adding of 
£10,000 to the reserve, carrying forward £352. The directors have 
resolved to pay off during the present year the whole of the second 
issue of debentures, amounting to £46,305. | 


Anglo-American Telegraph Company, Limited.—The 
directors have resolved, after placing £6,000 to the credit of the renewal 
fund, to declare an interim dividend for the quarter endiug March 
91st, 1899, of 15s. per cent. on the ordinary stock, and £1 10s. рэт 
cent. on the preferred stock, less income-tax, payable on May 1st, to 
. on the books of the company on March 


Eastern Telegraph Company, Limited.—An interim 
dividend of 1} per cent. on the ordinary stock, tax free, for thé 
quarter ended December 31st, is announced. 


Aron Electricity Meter, Limited.—An interim divi- 


dend at the rate of 6 per cent. per annum on the preference sharce 
will be paid on April 1st. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company = The receipts for the week 
rd P nae 18th, 1809, were 22 9s. 6d.; aggregate to date, 
8. 


The Bristol Tramways and Com: Limited.—The for the 
week ending March 17th, , were 21.700 166. ; Werder a period, 
1898, 492,503 8s. 4d. ; increase, 2906 12s, 8d. 


The Обу and South London — Company —The гасе а fot the week 
ending March 19th, 1899, were 41,099; week arch 20th, 18908, 
£81,080; increase, £69; total receipts for half-year, , £18,278; oorre- 
sponding period, 1898, £12,826; increase, £452, Miles open, 8j. 


The Dover receipts for the week 
en ending M 
19th, 1898, £117 17s, 5d.; increase, £34 1s, Total "eris to date, 1809, 

; 


9d. Miles of track open week ending Магоһ 18th, 1899, 8; week 
ending March 19th, 1898, 8. Саг miles run week en 

18th, 1899, 4,855; week сваре March 19th, 1898, 8,189. Number of 
са а ending March 18th, 1899, 11; week ending March 19th, 


Tbe Dublin United ower Company.—The receipts for the week ending 
Friday, March 17th, 1809, were as follows:—D. U. T. Oo., horse oars, 
21,769 18. 8d.; ditto, electric cars, 21,089 8s. 6d.; D. В. D. Co., electric oars, 
£788 бе. 1d.; total, £8,541 10s, 10d. ; corresponding week last Jee Ө U. T. 
Oo., horse 22.516 188. 10d.; ditto, electric cars, H 
D. 8. D. Co., electrio cars, £402 17s. 94. ; total, 23,044 8s. 8d.; increase, 
£497 2s. 2d.; aggregate to date, £85,265 118. 9d.; ditto last year, H 
increase to date, £2,019 28. 4d. Worked :—The mileage popes 18 miles 
electrically, 26 miles by horses, as against 11 miles e cally, 
miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
March 19th, 1899, amounted to £1,869; corresponding week last year, 
£1,816; inorease, £63. 


The South Staffordshire Tramways Company.—The receipts for week ending 
' March 17th, 1899, were £615 148. 6d.; aggregate receipts for 11 weeks, 
£6,560 0s, Id.; week gre iri 18th, 5552 95. 6d.; aggregate 
receipts for 11 weeks, £6,841 19s. 9d. : 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


99 —108 99 —108 „өө eee 


Do. 6 (Aus. Gov. Sub.) Deb., 1900, red. ann. 
16,2000 { drgs., reg. 1—1,049, 376 4,836 00 


T МАМЕ, or otation 8 on акеле 
| de the last three years. arch 15th, | March sand. March and, 
Highest.| Lowest. 
124, African Direct Telegraph, 4 % Debs. vos wee ese | 100 100 —104 |100 —104 - ase 
25, Amazon Telegraph, shares Sc са zd ..| 10 8— 4 8— 4 ve s. 
125, Do. O. 5 96 Debs. Red mr ee oe eee 100 87 == 92 87 се 92 990 oes 
- 906 Anglo-American Telegraph .. Я Stock 9s| 65 — 68 65 — 68 sine iss 
8,047, Do. do. 6 Y Pref. ia .. |Btock|£5 68| 6 Ф 1164—1174 /|11641—1174 | 117 | 1166 
8,047 Do. do. ште. e c Stock i s. Y 182— 14} | 13j— 14 144] 14 
180 Brasilian Submarine Tel "S ii ..| 107% 7 % . | 16 — 164 | 16 — 16 164| 164 
75 ро. до. 5 В Debs: 2nd series, 1906 ... 100 iss „ 1110 —114 110 —114 Эу, - 
44, 000 Chili Telephone, Nos. 1 to 44, 000 TII TT. eee eee 5 4 ee 24— 8 eee eee 
10,000, 0006 Commercial Cable X съз 100 | 8 . [190 —200 190 —200 
E C ME S oe 500 year 4 % Deb. Stock Red. |Stock| ... ^ .. |106 —107 105 2 1068 1064 
Conso elephone onstraction and Manufacturing | 10/- a $us D— 
16,000 Cuba 3 á eee eee ове eee eee 15 8 7 ee 18 9 т 10 9% 
6,000 10% Pref. .. 0 ш 10 10 174— 184 | 174— 18} 173 
12,081 Direo B t Spanish Telegraph ide c VE 514 4 — 4 — E 
6,000 do. 10 ¥ Cum. Pref. 5 10 10 — 11 10 — 11 . 
80, Do. do. 4j % Debs., Nos. 1 to 6,000 . 50 44% | 4 104 —10795 |106 —109 „ 
60,7102} Direct United States Cable... mee „| 20 | 24 Vis 123— 122 | 124— 123 12,6| 12} 
" 000 | Direct West India Cable, 44 5 Reg. Deb. Wis ss wee | 100 көз 108 —106 108 —106 vis ss 
4,000,000 | Eastern Telegraph, Ord. E 4. Stock M 180 —185  |180 —185 | 181j | 180 
1,795,000 Do. 83 Pat Stock 100 эз 104 —107 103 —106 105} | 108 
980, 900 Do. 5 % Debs., yable бый 1899... | 100 5 99 —102 99 —102 TT was 
1,482,268! Do. 4 ¥ Mort. Deb. Stock Red. . [Stock 4 125 —129 |125 —129 1253 
250, 000 Eastern Extension, Australasia, and China TU ..| 10 7 18 — 184 | 18 — 184 184 | 18 
5% 
. 64,4001 ро до. Bearer, 1 ,050—8,97 5, 4,827—6, 100 | 5 5 100 —108 |100 —108 
820 рев. Aon Stock] 4 4 125 —129 125 —129 125 
an th «€ Telegra h, б Mort. Deb., EF = 
as, 1001 { astara 1 reg. N 5%) гы } 100 | 5 М 99 —108 | 99 —103 : 
46,5001 Do. do. poss 2,844 to 5,500 | 100 | 6 is 100 —108 [100 —108 
Do. 5% Mort. Debs., No. gr to 8, 000, red. 1909 | 100 | 4 ies 102 —105 102 —105 
200, O00 Do. юне Мет Mt. Debs. каш Sub. ') 1—8,000| 25 4 ae 104 —107% |104 —107% А 
180,227 | Globe Telegraph ies ae we | 10 | 4 128— 13} 1 183 
i 180, 042 Do. do. 6 Ф Pref. ess - „| 10|6в 164— 174 | 162— 171 17, | 10H 
150,000 | Great Northern Telegraph, of Copenhagen... 10 10 30 — 81 | 80 — 81 30 


Halifax and Bermuda Cable, 4495 18 Mort. Debs., 
97,800 within Nos. 1 to 1,200, ‘Red. ] 100 


de: de dd d dd dede d ded de de dede de BAL: | | 
Cop 


17,000 ndo-Huropean Telegraph eee eee eee 10 10 57 — 60 57 = 60 006 
100, 0007] London Platino-Brasilian i EAS 6 % Debs. ... eae 100 6 6 108 —111 108—111 m . 
484,597 | National Telephone, 1 to 484,597 WO EU сай 5 | 53 6 6 4$— 54 5 4i 4 
‚ 16,000 Ро. 6 J Oum. Ist Pref. .. .. ..| 10|6 6 6 12 — 14 |12 — 14 124 | .. 
15,000 Do. 6 % Cum. 2nd Pref. .. 10,6 6 6 12 — 14 12 — 14 13} 
260,000 Do. 5 J Non-cum. 8rd Pref., 1 to 250,000 | 5 | 5 5 5 — 43— 5 4i 
1,320,471 ро. 84 % Deb. Stock Red. Stock 34% | 88% | 34% | 99 —101 | 99 —101 |100 | 99 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|5 5 — MH í— E i 
100, 0001] Pacifio and European Tel., 4 95 Guar. Debs., 1 to 1,000... | 100 4 4 105 —108 |105 —108 uc des 
11,889 Reuter’s eee eee [IIl ene 006 eee 8 5 5 64— 74 74 eee ы 
- 8,881 | Submarine Cables. Trust Es M а us 4, |Oert.| . at 140 —145 140 —146 : 
68,000 | United River Plate Telephone | = aes ies 5 5 6% 54 А 
151,788 Do. do. Debe. . eee TIO өөө Stock . a 104 —107 104 —107 ee 
200, West African Telegraph, 5 % De 100 5 5% 99 —102 99 —102 -— 
80,008 | West m America, Nos. 1—80, 000 and. 88, 001—88, 008 23 |... - 1 1 е ee 
160,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. Sub. Tel. 100 ... vis 108 —106 |103 —106 104 sai 
_880,521 | Western and Brasilian Telegraph 4 95 Deb. Stock Red. ... |Stock e 107 —110 |106 —109 107 е 
88,831 | West India and Panama Telegraph ... | 101 ё 11— 2 12— 23 2 113 
84,608 Do. do. do. 6 % Cum. lst Pref. ... | 10 8 6 101— 11 10j— 11 103 
4,000 Do. T 45 6 Qum. and Pref. eee 10 6 6 9 — 10 9 — 10 0 aco 
80, Do. 5 & Debs., Nos. 1 to 1,800 | 100 | 5 5 106 —108 |105 —108 ave - 
158, 100 Western vue of U.S. ай, 6 Ф Ster. Bonds. | 100 | 6 6 100 —105 [100 —108 iss T 
ELECTRICITY SUPPLY COMPANIES. j 
анын а Btrand . Supp 111— 124xd| 111— 12 xd 12 
20,000 do. do. 47 Cum. Pret. 5 eee eee eee 6 — 64xd 6 3 xd eee 
84,000 „Ohle Electricity Supply, Ord. ... 5 5 6 6 8 — 9ха 8 — 9 8h 
60,000 Do. do. % Deb. Stock Red. . Stock 4 4, .. 1114 —116 114 —116 2e к 
60,000 | City of London — Lightirg, Ord. 40,001—90,000 ...| 10 7 10 6 95 | 18 — 19 xd| 18 — 19 188 | 18 
10,000 Do. Ord. Nos. 90,001 to 100,000 ... iss "gp ui isi .. | 18 — 19 xd| 18 — 19 З i 
40,000 Do. 69% Oum. Pref., 1 to 40,000 10 | 6 6 6 % | 15 — 16 xd| 15 — 16 164 
400,000 Do. 54 Deb. Stock, ‘erp. n. a at £116) all au paid . 8 J 6 — 124 — 124 —129 
Oounty of Lond. & Brush Prov. E 10 | ni nil nil | 114—1 11 — 12 11$ | 10j 
Do. do. do. Nos. 30,001 € to 40,000 101 - ces is .. | LIQ— 123 | 11 — 12 104 
. 90, Do. do. * do. 6 x Pref., 40,001—60,000 10 6 % 6 6 Ф 14 — 15} 14 — 15 14H 
Idmundsons Elec. Oorp., Ord. Shares 1—17,400 .. 5| .. |5 54 — 5 54— of "M 
House-to-House Юөсігіо Light Supply, Ord., 101 to 15,761 885? „ |4 6 % 84— 9ixd 84— 9 X 
12,000 Do. 7% Cum . Pref. ... 5 7 * 7 9 — 10 xd 9 — 10 9B 
110,000 , London Eleotrio Supply с. Limited, Ord. oa B is T 34— 4 8à— 4 -— 
ре do. do. 6 % Pref. B T. а: . (6% 62— 7 xd 6$4— 7 xd o 
100 do. do. 4% 1st Mt. Db. Stock Rd. Stock | |o. 106—107 105—107 1 e 
62 Motropoitten Ileotrio Supply, 101 to 62, 500 pos . 10 5 * 6 5 * 16 — 17 16 — 17 168 | 16% 
22 Do. Nos. 62,501 to 85 ,000, £7 paid ..| 10 410 12 — 18 12 — 18 ii jur 
320 Do. ie First Mortgage Баран Btock | ... 449 .. |117 —120 |117 —120 1172 | 117 
6 Notting Hill Bleotrio hting Ме s Еч 4 164— i xd| 164— 174 ТА 5 
81 St. James s and Pall Mall Electric Light, Ord 104 T a а= n 17 — 174 171 17 
20 Do. do. 7 % Pref., 20,081 to 40,080 5 7 9 — 10 wee T 
65 South London Electricity Supply, Ord., £8 paid... ..| 5 8à— 38 34 8 
Westminster Electric Supply, Ord., 101 to 80,000 .. 51909 12 FJ 12 2% 112 5 16 15j— 16 154 | 1545, 
Bu to Founder’s 
| Unless éiharwice teased оча shares ace telly paid. 1 Dividends paid in daterred share share Paranie Fe N ie being used as capital 
Dividends marked $ are for a year consisting of the lester of one year and tbe first 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued, 
ELECTRICAL — MANUFACTURING, AND INDUSTRIAL COMPANTES. 


| Stock | А usiness 
Present NAMB. or Dividends for Quen pres AN p "€ 
Issue. | Е the last three years, |. Mar, 15th. ar. пй. (маг 21nd, 1099 
| 1896. | 1897.| 1598. Highest | Lowest. 
60,000 Aluminium А” shares, Nos. 1—60,000  ... 24 8 . oba 9 з — 33 8 — 3} x 
90,000 Do. 44 V 1st Mort. Deb. Stock Red. js ... [Stock] ... ЕА *. | 94 —100 94 —100 S ks 
80,000 Бич gu de DN CN TEES 90073 10 |... е .. | 21 — 22 194— 20 214 | 19} 
0. о. 6 um. . 80, ; 
10,000 то 1 de } io! .. |... 13f— 141 138f— 144. 148 182 
100,000 Do. do. 5% Perpetual Debenture Stock. Stock T .. |126 —129 126 —129 128 | 127 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 8| nil nil s 2— 2} li— 23 276 2% 
90,000 Do. do. Non-cum. 6% Pref., 1 to 90,000 2| яй 49 .. 21— 23 21— 28 22| ... 
125,0001 Do. do. 4 Perp. Deb. Stock .. |Stock| ... ae .. 110 —114 110 —114 m 
50,000 Do. do. 2nd Deb. Stock Red.. Stock тез ... 1101 —104 |102 —105 — s 
20,000 Callender's Cable бшнш i shares, Nos. 1—20,000 ... 5 vas .. | 12$— 184 | 124— 184 181 13 
90,000 Do. do 44 95 lst Mort. Deb. Stock Red, Stock, ... ies . 114 —117 114 —117 dus i: 
35,250 | Central London Railway, Gd Shares aie ва sal ДО su e edd 9#— 10} 9$— 10} 10 
178,808 Do. do. do. £8 paid... 10 .. ‘ay .. | 7$— 81 7— 8} "e 
- 61,088 Do. do. Pref. half-shares £3 paid vie T. opal Dies ie E 3— 4 3— 4 
71,447 Do. do. Def. do. #5 paid Puedo ke D^ eene к даз 41— 44 4— 4 vs 
680,0001 City and South London Railway... Stock 1 Y 142%] 23% 68 — 70 68 — 70 69 
22,500 Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. | 10 T iss 44— 651 43— 52 d 
82,098 ов & Co., AB, Ist Hard. Beg. pee pvo Bob. a T йез 31— 3% 8j— 31 38 
о. 5% Ist Mort e в., to o | 
82,850 £100, and 901 to 1 ,070 of £50 Red. 006 evt eee eee 98 —101 98 — 101 
99,201 | Edison & Swan Utd. El. Lgt., "AC shares, £3 pd. 1to99,201 5 53 6 21— 23 21— 23i 2$ | .. 
17,189 Do. do. do. A Shares, 01—017, 189 5 517 6 7 4 — 5 4 — 5 T" 
194,023 Do. do. do. 4 95 Deb. Stock Беа. ... 100 d 97 — 99 97 — 99 98 971 
112,100 | Electric Construction, 1 to 112,100 ... Sm 2| 6 6 6 21— 24 21— 24 28 |... 
25,000 Do. do. 475 Cum. Pref., 1 to 25,000 isi 2| 7 7 7 8 — 83 8— 33 
140,800 Do. do. Perp. 1st Mort. Deb. Stock .. Stock T T 108 —106 |103 —106 ae 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... + . А zi 8— 8 i— e ч | 
67,276 Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2, .. ids n — { — { | "T a | 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10| 7 7 *. | 10 — 12 10 — 12 oe $us 
12,500 | Henley's (W. T) Telegraph Works, Ord. ... з ..| 10 10 12 14 26 — 27 26 — 27 262 | 26 
8, Do. o. do. 7 % Pref. 10 7 7 7 184— 19àxd| 184— 19jxd| ... " 
50,000 Do. do. do. — 4j Mort. Deb. Stock... Stock 4 4 .. 112 —115 xdi12 —115 d T 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10 10 10 10 %| 22 — 23 211— 224 223 | 22 
800,000 15 Do. TS ad чо " 4 95 18 Mort. Debs. | 100 | ... ies .. |102 —106 |102 —106 is 858 
87,500 verpool Overhead way, Ord. ... sa oe | 10 9H —10 10 — 10$ |... "T 
10,000 Do. do. Pref., £10 paid. 10 8 z Be a 147 148 — 14] n Ак 
87,850 | Telegraph Construction and Maintenance ... we | 12| 15 15 15 $ 38 — 42 xd 38 — 42 393 884 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ee | 100 | ... bet .. |104 —107 104 —107 1051 dus 
18,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000 5 |... ix e. | 10 — 104 94— 10} 101 10d, 
.. 18,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 51... tes E. 52— 6} | 6j— E Pes 
640,0001 Waterloo and City Railway, Ord. Stock  ... ss 1 100 * — js 3 % 109 —112 109 —112 110} 
+ Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 


Dividends marked § are for & year consisting of the latter part of one year and the first part of the next. 


On a ER, = 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Bi ham Blectric Supply, Ordinary £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, §—4. 
British Aluminium, Ordinary, lor n, 7 % Prof., 12—18. ` Smithfield Market Electric, 34—44. 
House-to-House, 44% Debentures of £100, 104—107. T. Parker, £10 (fully paid), 153. 


Kensington and Knightsbridge Electric Lighting, Ordinary Cg 
ly pa paid) 125—134 ; Ist Preference Cumulative 6%, £5 


ТА a dd 5 107—110. Dividend, 1898, | = 
hares 10%. i 
as From Birmingham Share List. Bank rate of discount 3 per cent. (February 2nd, 1899). 
_MAREET QUOTATIONS, Wednesday, March 22nd. | 
CHEMICALS, &o. Last week. This week. Increase or | METALS, &0. (continued). This week. | Last week. | 20гевве oF 
| | | 
a Acid, Ao Arias ашу T- . рег сиф. 5/- 5/- | е F Ebonite Rod Y^ és .. per lb. 8/- 8/- 
a „ Nitr e per owW t. 2j- ME d 5 Sheet .. .. . perl.|  5- | 5 2 
aw MM. ee S per owt, 82/- 82/- is | g Copper Bars . per ton | £Ti | £79 £2 dec, 
aw Bulphtirío $e c .. per ot. 5/6 5/6 * | g „ Wire (basis price) per lb. 93а. | 93d. ee 
a Ammoniac, Bal .. .. рег ct. 87/- | 87/- | 8 19 „ Sheet M . per ton £77 £79 £2 dec. 
a Ammonia, Muriate (grey). per ton £19 £19 rf | g » Rod - - .. per ton £77 £79 £2 dec, 
a 1 (white) .. per ton £26 £26 | ae | n German Silver Wire . per lb. 1/6 | 1/6 | be 
a Bleachin powder T . porton | 45 15 £5 15 | А һ Gutta-percha, fine " .. Per lb. 6/- 6/- ee 
a Bisulphide of Carbon ,. per ton | £15 | £15 ek | hIndia-rubber, Para fine . per lb. 4/4 | 4/44 Ad. dec, 
a Borax 90 T .. рег ton £1610 21610 bé | Iron, Charcoal Sheets per ton £18 £18 T 
a Benzole (0 б!) 18 T .. per gal. | 7/- | 7j- | * i , Pig (Cleveland warrants) per ton 48/2 47/1 1/1 ine, 
a „ 650/90 %) e? ,. per gal. 5/6 6/6 | ba | $ , Forgings,accordingtosize per ton From £11 | From £11 | T 
a Copper Sacha. oe .. рег ton £25 10 £925 10 | se | é „ Scrap, heavy per ton | 50/- to 55/- | 50/- to 55/- 
a Lead, Nitrate ste * „ рег ton £2310 | £2810 * í , Wire galv anised No. 8. per ton £9 5 £9 5 | нә 
~ » White Sugar ee per ton 430 10 £30 10 2 g Lead, English Ingot  .. „ per ton £1415 | £15 5 dec. 
» Peroxide .. ov .. perton | £2710 £27 10 | T | g 10 Sheet .. per ton £1526 | £15 2/6 inc. 
a a Methylated Bpirit .. per gal. 2/9 | 2/9 | T 1 Mica (uncut slabs 8" jong) per lb. 6/6 | 6/6 se 
a Naphtha, Solvent 0 % at | | m Manganin Wire No, 28. per lb, В/- 8/- 
160° С.) per gal, 5/6 | 5/6 | T | g Mercury .. А per bottle £85 £8 5 
a Potash, Bichromate, in casks... per lb. Bid. Bid. T | p Phosphor Bronze, ‘pli ainc astings per Ib. 1/-to 1/4 | 1/- to 1/4 
a А Caustic (75/80 %) .,. per ton £94 | £24 * p M rolled bars &rods per lb. I/ to 1/4 | 1/. to 1/4 
1 Bisulphate гә .. рег ton £85 | £35 | ә oS " r'a strip & sheet per lb. From 1/2 | From 1/8 
a a Shellac . «s . рег owt, | 67/- | 67/- | T | o Platinum - .. peroz.| £811 6 £3 116 | 
a Sulphate of Magnesia 3" . per ton £4 10 £4 10 ET p Silicium Bronze Wi ire .. „ per Ib. 104, to 1/1 | 10d. to 1/1 
a Sulphur, Sublimed Flowers .. per ton £615 | $615 | УР í Steel, Magnet, acc’d’g to deso'p'n p. ton From 415 to £40 
a M Recovered ‘a .. per ton £5 15 £5 15 ve | 1 Steel, Magnet, in bars * £58 £58 Je 
a mA Lump .. .. per ton £55 £5 5 i | g Tin, block .. T .. per ton | £111 £115 £4 deo. 
a Boda, Caustic (white 70°, „ рег ton £" 10 £7 10 is 0.4. ‘1003 ós * .. per lb. 1/6 | 1/6 ы 
a „ Crystals ,. per ton £3 £8 | xd n „ wire Nos. 1 to 16 .. per lb. 1/6 1/6 
a „ Bichromate, casks „ per lb. | Bd. | ва, | "e p W hite Anti - friction Metals— | 
| „White Ant“ brand er ton | £40 to £65 | £40 to £65 
METALS, &o. j Yarns, Cotton, Single 101b, bendles pr lb. 75d. | "kd. 
b Aluminium Wire, in ton lots ,. per ton £224 | £224 j „ Flax, 6 or 8 lea. .. per lb. 4d, 4d. 
Bheet,in ton lots.. per ton | £191 £191 i j " Hemp, 8 ply 10 Ibs. Per lb. 84d. | gtd. | 
р Babbitt' s metal ingots =: per ton 465 to £130 465 (о £130 i J * „ Russian, 10 lbs. per Ib. 44d. | 444. | 
с Brass (rolled metal 2" to 12") basis per Ib. | 8а. Rid. | е j „ Jute, 180 lbs, rove .. per ton | £12 £12 | 
с „ Tube (brazed) .. so. per lb. 10d. 10d, j , Manila, 24 thread .. рег ton £83 10 £83 10 | 
» Wire, basis T .. per 10, | 84d. 84d. a k Zinc, Sheet (Vielle Montagne bnd.) p.t. £31 |  £3l | 
Quotations supplied by, Quotations supplied b Quotations : gu 
i G. 00 & Co. | f The India-Rubber, Gutta-Percha, and | k Messrs. Mois. m Limited. 
b The > British Aldina Company, Ltd. Telegraph Works Company, Ltd, 1 Messrs. Sanders, W А & Со. 
E Mesars. Thos, Bolton & Sons. Messrs, James & Shakspeare. m Messrs. W. T. Glover & Co., Lid. 
к кюр КТШ; ^ ыы. 1 n & Sons. Oo, Led 
; 688t 8. Bolling owe. о Messrs, hnaon, atthey " 
{ Messrs, Henry C. Yeo & Co. р The Phosphor Bronze Company, Lid. 
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SOME NEW FEATURES IN MOTO-VEHICLE 
DESIGN.* 


By THOMAS H. PARKER, M.Inst.E.E. 


Som two and half years ago I was spending my time supervising 
the erection of electrical and general plant in the Transvaal goldfields, 
and the necessity for an efficient motor controller often presented 
itself ta me. After giving some considerable time and thought to 
the problem, I obtained a satisfactory result, and communicated the 
ides, by means of drawings, to my father, Mr. Thomas Parker, at 
Wolverhampton, for use in the factory. Soon after this, I heard the 
pleasing news that a Bill was to be presented to Parliament to allow 
of mechanical road locomotion in England, and was not leng in 
ing the fact that the controller would also adapt itself to con- 
olling electrical road vehicles. Fired with this idea, and wishing 
to be in the first swim of а new industry, I started for England, and 
immediately after my arrival in Wolverhampton set to work designing 
an electrio car. I selected a section of road over which it was obvious 
the car would have to run, vis, between Tettenhall and the town of 
Wolverhampton, a distance of 24 miles without a single yard of level 
ground in ita lengtb, the gradients varying from 1 in 120 to 1 in 15. 
The first difficulty that presented itself was to obtain data to work 
upon. My idea was that 12 cwt. would be more than а reasonable 
weight to allow for an unlcaded electric car for six passengers, and 
the nearest article I could findjof this weight was aibrougham. I pro- 


cured a large spring balance, and set out at daybreak to map out a 
curve of the force required to draw the brougham over the track. 
We took the shafts off and attached the horse with the spring 
balance inserted between the animal and the vehicle, and not until 
that December morning had I fully realised the power of a horse, 
although I bave had to deal with them all my life. My dream of 
12 owt. was at an end, for, after carefully working out all points, 
the weight totalled up to а minimum of 25 cwt. for a three hours’ 
ran at eight miles per hour. Having determined the approximate 
power required, the next most important problem was the design of 
the motor and gearing. After a great deal of discussion it was 
decided that it would be preferable to use two motors coupled by 
means of single or double reduction gear, running in oil, to the bind 
wheels, in preference to using a single motor and differential gear. 
Double spur gearing did not work in well with the design, the result 
of which decision was that chains had to be used on the second 
reduction, necessitating the use of eccentrics for taking up the slack 
or stretch of the chains, and two frames to support the motors 
separately. There first motors were series wound, and designed to 
run at 950 revolutions per minute, and give a torque effort of 30 Ibs. 


on the periphery of each armature with a current of 25 amperes. 


Forty was chosen as the number of cells, to permit of their being 


charged in series on the usual 110-volt circuit. The controlling of 
the car came next. To do this withoutthe use of resistance coils was 
& difficult matter at first, but eventually turned out to be one of the 
simplest. Three speeds forward and one backward were found to 
meet all requiremente, and theso variations were obtained by dividing 
the cells into two groups of 20 each. The three forward movements 
were obtained аз follows: — First, by putting batteries in parallel, 
motor series, giving two miles per hour; second, batteries series, motor 
series, four miles per hour; and third, batteries series, motors parallel, 
eight miles per hour. The one backward movement, batteries parallel, 
motor series, with current in the armatures reversed, two miles per 
hour. The whole of the operations were carried out by means of the 
oontroller mentioned at the beginning of this paper with less than 
one single turn of the handle. 

The steering gear presented itself next. I bad heard a great deal 
of what had been done, and had seen a car with Ackermann gear, but 
was dissatisfied with it, and also the double cycle head arrangement. 


I wanted a steering gear that would admit of а car running round a | 


small circle with as little rer istance as going straight ahead, and, after 
a great deal of scheming, devised the idea of moving both front 
and hind wheels in opposite directions at the same time and through 
the same angle, which, both in mcdel and practical form, worked 
splendidly. It enabled the car to be turned in its own length with- 
out turning the wheels under the body, and is naturally double 


* Abstract of а read before the Li Self-P 
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was finish 


as sensitive as a single bogie or broken axle gear, Another 
advantage ie, that it admits of all four wheels being driven, and the 
load being equally divided on all four wheels. 1% gives а good su 
port to the bottom of the vehicle, which in most cases is made qui 
flat. Each wheel can bs provided with a brake. A careful examina- 
tion was made of the various types of batteries, and it was decided 
to give the Blot Company the order for the first set. 

Having overcome the various points of diffculty on paper, some 
premises were rented in which it was just possible to build and put 
the car together, and as the weight of the car grew, we had to shore 
the floor up from beneath. Six weeks from the day we commenced 
the car was ready to be launched. I say launched, because it had to 
be lowered 18 inches into the square down some planks. Somehow 
the news leaked out that a trial was to take place, and we found а 
large crowd of people waiting outeide when the doors were taken 
down, as there was not sufficient room to open them when the car 
was inside. You may judge from this how much chance we had to 
make a private trial. However, she was launched and ran а 10-mile 


Fia 2. 


trip, with niae people aboard, without a hitch. During the journey we 
had occasion to descend some very stiff gradients, and I found, although 
I had some powerful brakes upon the car, that it was with great 
difficulty I could restrain it from getting the better of me. Although 
I did not say anything to the passengers, I decided before the journey 

ed not to attempt another trip with series motors. I had 
the motors dismounted and had them shunt wound, and, needless to 
say, had to stand а good deal of chaff for such a thing, as running 
shunt motors in conjunction with sto batteries on tramways had 
years ago been given up as impracticable. The motors were re-hung 
on the third day, the connections were made, and the car run down 
into the street, the result being beyond expectation. Instead of the 
sudden rush of current as at starting with the series motors, viz , 50 
amperes,the car moved steadily away with less than 10 amperes, 
although the current was about the same when the rate of travelling 
accelerated. We then ed to take some tests on an incliue. 
To do this we ran the double journey to Tettenhall and back. The 


work of manipulating the car was very much reduced, it only being 
necessary to set it to the required speed and look out for obstacles. 
On descending the stiffest hill the did not increase 5 per cent., 
and it was very gratifying to see theamperemeter reading 20 amperes 
to the good, шир. the batteries instead of wearing the brake- 
blocks away. In case of need, it was found possible to bring the car 
to а stand from full speed ahead in 3 feet on а 10 per cent. 
gradient, without the use of the brakeor reversing the motors, which 
was an im bility with the series motors. This original car has 
been running almost daily for the past 18 months exactly as it was 
made, without a single breakdown, and has carried some of the most 
eminent men of the country u it. | 

Fig. 1 is the original con adapted for use with shunt motors 
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working on ordinary high tension circaits, to enable three 
movements to be made consecutively with one handle, locking 
and interlocking eash movement. There are two rollera or 
disos fixed to the centre spindle, actuating two levers oon: 
nected t» the two switches, top and bottom. Ia starting from sero, 
the one disc, which is slightly in advance of the other, first pu's on 
the shunt switch and locks it on, leaving the handle free to tun a 


Fia. 4, 


full revolution in the same direction. The next portion of the | 


revolution puts on the main switch and locks it on, allowing the main 


current to flow through the armature with resistance in the circuit. 
This resistance is determined by the switch arm carried on the centre 
spindle below the discs working on an ordioary divided resistance 
ring, and, ia this case, admits of 24 points of regulation in а single 
turn of the bandle.: When stopping the motor, it follows that the 
maximum resistsnoe must be pat into the circuit ready for starting. 
Again, the main current must be broken before it is possible to break 
the shunt, thereby avoiding all danger of burning out the armatare, 
which would be the case it the shunt were broken first. Farther, if 
the motor has tó be stopped and started often, as in the case of haul- 
ing of omnibus work, the shunte can be left on, as shown, by which 
arrangement no damage is done to tho insulation by the high voltage 
due to induction on breaking shunt circuits. 

Fig. 2 shows the controller as adapted to the electric cars. The 
spindle in this case carries five discs connected to levers projecting 
from discs, as shown by fig. 3. From each of these diècs project 
eight teeth, which connect with eight bars, which are connected to 
the batteries and motors. The various combinations are obtained by 
connecting the eight teeth together in various ways shown in fig. 4. 
The whole of the five movements areobtained in about three-quarters 
of а revolution of the handle, and each movement is locked and 
interlocked in its proper order. 


(To be continued.) 


STEAM MAINS FOR ELEOTRIO SUPPLY 
STATIONS. 


А» ГА 


Аз є xcellent article on steam pipes appears in Engineering by Mr. R; 
Bommerfield. He starts out on the correct assumption that a: 
properly designed steam pire is no more liable to fail than a boiler, 
and, therefore, that duplicate and ring mains are a useless and costly 
anachronism 

cut they are wasteful. The troubles to be guarded against in a steam 
pipe are water hammer and leaky joints. The latter are caused by 
the contraction of pipes when cold, and are best provided against by 
loop or U bends in the pipes at suitable distances. Expansion may 
vary а pipe 1 inch in each 50 feet, and expansion scckets are not 
suitable to overcome this, as they will leak if not packed too tightly 
to fulfil their intended duties. We have ourselves found expansion 
discs to be troublesome, and they are bad in prine pe unless the two 
ends of a pipe are securely anchored. Pipes should be laid free to 
move longitudinally on rollers. A novelty in the shape of joints is 
proposed. It is au that pipes should be riveted together at 
the flanges, like Adamson's flanged seams. 

Tbe valves only should be bolted. This would stop leaks at 
flanges. Joints are also shown to bs made by means of loose flanges 
slipped over the pipes, which are then welded to a stiff, thick, small 
collar flange. This allows play at the joints, the riag of joint material 
beiog slipped between the narrow-faced flanges, and these being 
pulled together by bolts through the looss flanges. The expansion 
bends named above must not bs placed vertically, but horizontally, 
to avoid water action. They may be 50 to 100 feet apart, according 
to the nnmHer f branches. Where supported on rollers, a piece of 
iron shcu'd take the rolling wear, moving with the pipe. Sling rods 
phouia beat kas: 2 feet long, with adjustable screw ends for levelliog 

‘the pipe when hot. No pipes should rest on a brick wall or be built 
in. There should bs perfect freedom from contact. No combustible 


E 


. He might bave added dangerous Farther, he points 


material should be us d аз a covering. Flange covering is а question- · 


able matter we are told. Saould it rather be said that flanges 
should have their bolts «xposed, but sbould be fitted with а 
removable box cover, hinged and clasped in halves. As 
regards valves, it is recommended to put one on every 
branch close to the main in addition to the engine and boiler stop 
valves, but valves between one engine and the next on the steam 
main are not necessary, though in a long main one or two valves may 
be used to shut off а part if required. All valves should have 
bye-passes. Steel lap-welded is the material to be used for piper, 
copper being now rare, and if need to be riveted if large, not brazed, 
which is so uncertaia and dangerous. 

S nall pipes of copper can, of course, bs seamless. Valve b:diea 


must be of steel for modern high pressures, the valve and оо 
being gun-metal or phosphor bronge, and the closing of a valve. ld 
ha fairly rapid. Tee pipes also must ba of steel owing to the trouble 
often йын бүт with welded tees. 


THE WORK OF THE BRITISH 
TRAOTION COMPANY. 


TBx following details are given as an appendix to the report of the 
above ocmpany which appeared in our City Notes last week :— 

BABSSLEY.—The B.E T. Co. has applied for an order under the 
Light Railways Act. 

BaRRow-IX FURNESS TRAMWAYS, LIMITED —An agreement has been 
made for the purohate of thie unde by the ВЕТ. Oo. 

BexarLL AND ST. LmowaARDs — The B E.T. Co. is promoting a 
Teamroad Bill in the present session of Parliament. 

BouRNEMOUTH ANO PooLE —An order under the Light Railways 
Act for the construction of light railways has been granted by ¢ 
Commissioners, subj ct to the approval of the Board of Trade. The 
В.Е T. Co. has, with the approval cf the Commissioners, ceded an 
іоќетевё in this order to othere. | 

BRIGHTON anD SHOREH«aM Tramway Company, LIMITED. Sub- 
scribed capital £9,170. The B.E T Co. has acquired the majority 
of the shares in this company. The company own tramways (4§ 
miles) authorised by provisional order, 1882, and is working the same 
by horses at a profit. 

CaAMBBIDGB Бтћєвт Tramways Company —Toe BET. Co. has 
made а cond:tionsj agreement for the purchase of this undertaking. 

COATBBIDGR AND AIRDBIB.—Àn order under the Light Railways 
Act has been grauted to the B.E T. Oo. by the Commissioners for 
the construction of. light railways but the B ard cf Trade have not 
confirmed the same. A Bill has been presented in Parliament to 
coL firm the order. 

OorouzsTER.—The B. H. T. Oo. has applied for an order under the 

ht Railways Act. 

ORK ELECTRIO Tramways AND Ілонтічо Company, LIMIIED.— 
The company owns tramways (74 miles) authorised by Order in 
Council, 1897, and bas since January last been working the same by 
electricity. The company also owns the electric lighting order for 
Cork. The BE.T. Oo. has a substantial participation in this 
ucdertaking. з 

OsEWwE —А light railway order has been granted by the Oom- 
missioners, but owirg to the onerous conditions imposed. by the 
Corporation of Crewe, the B.E.T. Oo. has asked the Board of Trade 
not to confirm the order. 

DzvosPpornt.—An agreement has been made under which the 


ELEOCTRIO 


B E.T. Co. bas acquired a controlling interest in the Devonport and 


District Tramways Ооюраоу, which has powers to construct electric 
regi in Devonport, under the Devonport and District Tramways 
Act, A Е 

DopLEY AND WOLVERHAMPTON TBAMWAYS, LIMITRD.—Àn agreement 
has been made fof the purchase of this undertakiog by the В.Е T. Oo. 
А provisional order bas been deposited with the Board of Trade to 
authorise (inter alia) the alteration of gauge and the working by 
electricity. | | | 

Doprazy, STOURBRIDGE AND District Егкотв:о Tractiom Сом: 
PANY, LrutrED.—Subscribed capital £61,890. The B B.T. Co. holds 
the maí»i'y of shares of this company. The compary отта the 
t:amways authorised by provisional ordere of 1881, 1885 aid 1886 
(5 miles), aud is workiog the same at present by steam at a profit. 

Agreements have bsen made with ali the local authorities for an 
55 of tenure. The lines are in course of conversion to electric 
т on. а 

The company has obtained a Light Railway Order for the соп. 
struction of extensions (&2 miles), aad is applying for an order under 
the Light Railways Act tur farther extensions of these lines. 

GATESHBAD AND Distarot Tramways OomPpany.—The В.Е T. Oo. 
has made a conditional agree meat for the purchase of this uadertaking, 
and a Bill is being promoted in Parliament for an extension of tenure 
and for the adoption of electrio traction. 

GREENOCK AND Ровт Grasgow TBAMWASS OompPany. — The 
B. E. T. Oo. has made a conditional agreement for the purchass of this 
undertaking, and a Bill is being promoted in Parliament for an 
extension of tenure, and for the adoption of electric traction. 

HARTLEPOOLS.—The General Electric Tram ways Oompany, Limited. 
Subscribed share and debenture capital £33,500. The B.E.T. Oo. 
has acquired all the sbares and debentures ia this company. The 
company owns the tramways authorised by provisional order of 1883 
(24 miles) and works the same by electricity at a profit. 

Agreements have been made with the local aathorities for an 
extension of tenure. 

The В.Е Т. Oo. has acquired the provisional order, 1695, for 
extension of the tramways (2 miles) and tbese lines have been 
3 and electrically equipped and have recently been opened 

or traffic. 

An order has. been obtained under the Light Railways Act for 
farther extensions (23 miles). E 

IxwrscH ErLmorBtc LaowoH Oompany, LiurTED. — Subscribed 
capital £10,465. Tne B.E T. Co. has acquired a large -proportion of 
the shares in thie company. The company owns a fleet of about 
20 electric launches on the Thames, and is earning a profit. 

KIDDERMINSTER AND STouRPORT.—Àn Act of Parliament (1896) 
has озеп obtained authorising electrio tramways (4j miles). The 
кан were opened for traffic іа May last and are working af a 


Tous, 
d An agreement has been made by the B. E. T. Oo, with the Kidder- 
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minster Corporation for the transfer of the Electric Lighting Order 

obtained by the Corporation. | 
Ктнүюв.—Ап order (1899) under the Light Railways Act has been 

miles to the B. E. T. Oo. for the construction of light railways 


Toe are now in course of construction. 

І,влмуматои anD Warwick Tramways Company, LrurTED.—ÀA 
vonditional agreement has been made by the B. E. T. Oo. for the 
purchase of this ur dertaking. ME 

ManTHYR.—AÀn order applied for by the B. E. . Oo., under the 
Light Railways Act, bas been granted by the Commissioners subject 
to confirmation by the Board of Trade. | 

An order under the Electric Lighting Acts has been applied for 
with ths approval of the local authority. 

MippLETON.—AÀn order (1898) under the Light Reilways Act for 
the construction of electrio railways (81 miles) has been granted to 
the B.E. T. Oo. 

Мовтн Lon pon.— The В.Е Т. Co. has a participation in the Light 
Railway Orders applied for by the Metropolitan Tramwaj;s and 
Omnibus Company, Limited. 

М№овтн SRL DS AMD ТумЕМОСТН DisTBIOT TRAMWA'8, Liutrap.— 
Sabscribed capital £6,000. The B.E.T. Co. has acquirad the majority 
of. the shares of this company. Tae company owos tramways 
(24 miles) authorised by provisional orders 1879, 1882 and 1885, and 
is working the eame by steam at a profit, 

An agreement has been made with the Corporation of Tynemouth 
for the adoption of el: сігіс traction and for the supply by the Cor- 
poration of electrical energy. 

An order (1899) under the Light Railwave Act for extension of the 
lines (24 miles) has been approved by the Board cf Trade. 

OLDHAM, ASHTON ABD Hype Егкствіс Tramway, LIMITED.— 
Subscribed capital £80,000. The B E.T. Oo. holds a large proportion 
of the ordinary shares in this compavy. 


The company owns electric tramways authorised by provisional. 


ота зт 1896 (8 miles). 

The tramways are constructed and electrically equipped ready for 
working, but the company is waiting for the Oorporation of Ashton 
to supply the electrical energy under a contract which has been made 
with that-Oorporation. 

Ponts Parpp.—The B E.T. Co. has recently completed the purchase 
of these tramways (3 miles) at present worked by borses. 

PorTERIES Exveorsic Traction Company, Liurrep.— Subscribed 
capital £400,000. 


The company also owns a light railway order, 1897, for extensions 
(14 miles). These lines are also in course of construction and equip- 
ment. | 

The company has farther acquired the msjority of shares and 
debentures of the North Staffordshire Tramway Company. Subscribed 
share and debenture capital £155,900. 

. The latter company owns tramways authorised by several pro- 
Ше orders under the Tramways Act (7 miles). T 
These tramways are worked at present by steam at a profit, but the 
tramways have already been reconstructed and equipped for electric 
traction and will be worked electrically very shortly. 

RossENDALB VALLRY TRAMWAY3 CoMPANY.— Bubscribsd share and 
debenture capital £65,640. The B.E T. Co. has acquired a sub- 
stantial interest in the company. 

The company owns tramways (63 miles) at present worked by 
steam at a profit. 


F rr m m m 
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A Bill has been introduced in Parliament to authorise electric 
Beton. | 
The Birkdale and Southport Tramways Company, Limited.—The 


B. E. T. Oo. has made an optional agreement for the purchase of this 


undertaking. A provisional order has ben applied for to authorise 
extensions of the tramways, and physical junctions with the existing 
tramways in Southport and Birkdale. 

BourR Starrorpssias Tramways CowPANY.— The B. E. T. Co. 
holds the majority of the debentures of this company. 

The B.E.T. Oo. worke the electrical tramways of the company 
(8 miles), which are a source of profit. 

Taere is als» an agreement between the company and the B. H. T. 
Oo., which provides (inter alia) for an option to the B.B.T. Oo. to 
work th» whole of the tramways of the company, ў 

А Bill has been introduced in Parliament to authorise electric 
traction and to grant an ex'ension of tenure in respeot of all the 
tramways of the company. 

Span VALLEY.—Tae B.E T. Oo. has applied for an order under the 
Light Riilwaye Act. | 

BwANSEA IMPROVEMENTS AND Tramways CouPaANY.—Bubsorib3ad 
share and debenture capital £194,780. 

The B.E.T. Co. has acquired the majority of the shares. 

The company owns tramways authorised under Acts of 1874, 1878, 
1879, and 1882, and is working the same by horses at a profit. 

Statutory powers for electric traction have been obtained, and the 
tramways are now in course of conversion for working by electricity. 

The company also owns some lands and buildings in Swansea. 

An order under the Light Railways Act for extensions of the lines 
has been applied for. 

The o>mpauy is negotiating a lease of the Swanse i and Mumbles 
Railway and Pier. АЕ 

‘WOLVERHAMPTON TRamwass Company, Limiten. —The В E.T. Оо. 
has made a conditional agreement for the purchase of the company's 
lines outside the Bosough of Wolverhampton. | 

A Bill bas Ъзеп introduced in Parliament to authorise the altera- 
tion of gauge and the adoption of electric traction. | 

An order has been applied for under the Light Railways Act for 


extensions of the lines and for connections with the tramways of the 


Bouth Staffordshire Company and the Dudley and Wolverhampton 
Tramways Company. 

WINDERMERB.—Àn agreement has been made with the Winder- 
mere Blectricity Supply Company, in view of the promotion of a 
light railway. 

Wiaan- Taamways COMPANY.—A conditional agreement for the 
purchase by the B.E T. Co. of this undertaking has been made. 

WoRcESTER Tramways, LriMITED.—A provisional agreement for 
ж, purchase of thie uadertaking by the B E T. Oo. is being entered 


There are other investments and provisional arrangements which 
have been made, and negotiations are pending in regard to a numbar 
of other undertakings, but, says the report, it would be premature and 
inex pedient to refer to them at this stage. 


a 


~ 


A TELEGRAPHIC RELIC FROM 
OMDURMAN. 


Messrs. SIEMENS Bros., LIMITED, have been good enough to 
send пз the following information regarding an interesting 
relic from the Soudan ;— = 


ow 


TRI RELIC FROM OMDUBMAN. 


BourHPORT AND BIBEDALE. — Southport Tramways Company, 
Limited. — Zubscribed capital £19,500. 
t The BET. Co. has acquired the majority of the sbares. 
' The company holds a lease from the Corporation of Tramways in 
Boutbport, and owns some lines in Birkdale, altogether 5$ miles. 


After the battle of Omdurman, one of the sergeants of 
the Royal Engineers, working under the Director of Army 
Telegraphs, Egyptian Army, on entering the south end of 
Omdurman at the Khar Shambat noticed a telegraph wire, 
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illustration co 
of an old Egyptian telegraph clerk, who had been forced to 
work the line as a prisoner. 

The t tation was the terminal of a circuit, Khar Shambat 
to the Arsenal at Omdurman by aerial line, and from the latter 
to the dockyard at Khartoum by cable, this line had been 
worked by the Khalifa since the capture of Khartoum and 
the building of Omdurman. 

The apparatus shown in the illustration were sent home 
in the condjtion in which they were found, and are now the 
property of the officers of the Telegraph Battalion stationed 
at, Aldershot. | 

In oonsequence of the relay mounted on this board 
bearing the name of Messrs. Siemens Brothers & Co, 
Limited, the attention of this firm was drawn to the trophy, 
and some very interesting facts were elicited. 

It was found that the Siemens' relay was one of a con- 
signment of 12 sent ont by the firm to General Gordon’s 
personal order in 1878, and the General's autograph letter 
of instruction dated from Khartoum is still in the possession 
of the firm. А copy of it is given at the foot. 

А number of other instrumenta have been brought home, 
but most of them have been taken from the Arsenal at 
Omdurman and were not in use. 

By the kind permission of the officers of the Telegraph 
Battalion it is probable that this very interesting Soudan 
relio will be included in Messrs. Siemens Bros. & Co.’s 
exhibit at the Article Club Exhibition to be held at the 
Oryetal Palace during the summer of this year. 


nneoted up to the line in а hut, and in charge 


W. Siemens, Esqre., 
22, Queen Ann Gate, 


т, 
Dear Sir, 

Would you kindly have packed carefully and sent to Suakin, 
viá Jeddah, by British India Steam Company, insured agst ordinary 
risk, and addressed to me, the enclosed list of Stores. 

Will you send the Bill to me direct. I have asked my sister, 

Miss Gordon, 
5, Rockstone Place, 
Southampton, 

to pay you two hundred Pounds, which must do till I know the 
amount of your Bill. _ j 

Please give me the benefit of any discount you can afford. I hope 
you will include in all Bills, all expenses of freight, dock dues, &c., 
&c., to Suakin, or at any rate to Jeddah, so that one payment will 
cover everything. 

I shall want many more things ere long, i. e., when the finances of 
the Soudan will allow of my paying for them. 

Please tend me any price lists of telegraph stores you may have. 

Mr. Geigler, one of your pupils, is Director of the Soudan Teleghs 


Yours sincerely, 
C. G. GORDON. 


Kartoum, 
13 July, 1878. 


SIPHON RECORDER SIGNALS. 


By J. RYMER-JONES. 


(Concluded from page 194.) 
Long cable c.—Oondensers of 50 mfds. at both ends. 30 cells. 
16 wpm. Reer.s = 620^ 
Slip 167 No leak on cable. s on Rc = 7,000” 


178 with 7 leaks of 10,000 at a, b, c, d, e, f, 9. 
179 * - 90,000 " 
the зго line. 


Slip 177 is for no leak on the cable and no shunt on R c. 
This slip therefore shows the normal ful] which is counter- 


acted in slip 167 with 7,000" on в c. 


Note.—8 — 7 to b the natural without 
| T paral чо na signals wi any 


Sr. s 167 то 172. 


As there are condensers at both ends, 168 and 174 are 
ractically the same, being most affected in size by the leaks. 
ignals in 170 and 171 are larger and show a little more 

definition, but there is not much to choose between 170, 171, 
172, or 178. 

Slip 175 for 5 leaks of 10,000" is slightly better than 
theee former, as signals stand a little farther off the zero 
line, and 178 for 7 leaks of 10,000", is perhaps slightly the 


SC 
£g — — = t 
Pia. 3. 

Blip 185 with 1,000" leak at point " hest of all, but differences are so very slight that the 
170 s А с more or less free movement of the siphon may in some 
171 " А d. measure be aocountable. All that can be said with certainty 
172 : к e. is that 171, 175 and 178 are better than 167 without any 
s n " f. leak, and if a higher shunt on the reoorder coil be used these 


175 with 5 leaks of 10,000" at 5, c, d, e, f. 
176 20,000 


three conditions would give a slightly higher speed than for 
the conditions of 167. diia 
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Shorter cable c. No condensers at either end. 30 celle. 
Reer. s = 9°, 


16 w.p.m. 


Slip 1€0 no leak on cable. 

181 with 1,000" leak at point a. 

182 » n » b. 

183 n T » с. 

184 " » ” d. 

185 n » » е. 

188 with three leaks each 10,000° at b, с, d. 
187 i i 20,000. 


Slip 180 shows the normal signals rising considerably. 
With 1,000" at point c consecutive elements are most parallel 


SrrPS 180 TO 187. 


with the zero line, and therefore definition is improved by 
the fact that leaks make signals fall owing to improved 


discharge between the several elements, With 1.000“ at 
either end (181 and 185) signals are practically the same 
both for size and degree of rising. 


With 10,000" at three points (186) signals are not so good 
as 183, where the discharge is facilitated at one point c 
instead of, to a less extent, at three ра (7 

Although leaks with an increased battery power and high 
resistance shunt on the recorder may increase the speed of 
working slightly, it will be seen that leaks alone promise 
little advantage, since any improved definition is acoompanied 
by a decrease in the size of signals and would disappear with 
а very insignific.nt increase in the 8 At any rate, the 
effect of leaks is very different from the remarkable improve- 
ment which Prof. Silvanus Thompson anticipates. Any 
substantial increase must be looked for rather from more 
sensitive receiving instruments and curb transmitters based 
on the Jaws of the propagation of electric waves through a 
long cable. Thus the automatic curb transmitter of Dr. 
Muirhead is said to increase the speed of working on some 
cables as mach as 80 to 40 per cent., and the new method of 
photographing the movements of the mirror instrument's 


reflected light beam, invented by M. Ader, very greatly 
increases the speed of working through a very long cable. 


Tola] = 2232. 
и E 325756 


EFFECT or SHUNTING THE RECORDER Com = 500 Ons. 


Shorter cable c. so = 50 mfds. вс = 20 mfds. 16 w. p. n. 
Slip 188 в on Rer. 40 Slip 194 5 cells, s on Recr. = 2,000” 

189 „ = 80 19510 „ „ = 800 

190 РА — 120 3 196 15 „ „ 350 

191 „ 41360 197 20. „ „ = 950 

192 „ 200 18 19890 „ „ = 150 


300 


Specimen slips have been obtained when working through 
two different lengths of artificial cable; first, when varying 
the shunts, with a constant number of cells, and afterwards 
when varying both battery and shunt so as to give approxi- 
niately the same size of signals. 
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BLIPS 188 то 198. 


Shunting the Recorder ooil is useful for adjasting the size 
of signals when they are well defined апа inconveniently 
large, but, if small, inserting а shunt, or reducing its resist- 
ance, tends to round off the crests of received signals £o that 
they become lees sharply defined. Varying the shunt resist- 
ance, moreover, alters the period of the ooil by reason of its 
damping effect ; consequently the resistance which is best 
suited to one speed ot signalling will, under certain con- 
ditions, make signals at a higher illegible, because the 
period of the coil becomes uneuited to the increased speed. 

In an interesting brochure describing his latest improved 
form of siphon recorder, Dr. Mairhead shows very grapbic- 
ally that in the case of very long cables better definition, and 
а considerable increase in speed, is obtained by judiciously 
tightening the suspension, thereby quickening the period of 
the coil, 
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Srips 199 тә 206. 


It will be seen from the above slips that the smaller shunts 
have, in proportion to their resistances, a much greater effect 
in reducing the size of signals than is calculated from the 


ordinary shunt formula +. ; the reason being that when 


a shunted coil moves in a magnetic field, currents are set up 


„ ^ go 


P dii E 


dl 
~nn 


£07. 


db Е — di PE 


258. 


A 
cdi (T d — zn 


299 
SLIPS 207 то 209. 


in the ooil which in effect are tantamount to a momentary 
increase in ita ce, 80 that the ordinary law of shunts 
does not apply. 

Since the pointed or rounded tops of signals through a 
cable of given K R depend on the amplitude of the signals 
in a given interval of the time—the larger signals making & 
larger deflection in the ваше time as smaller deflectiong—it 
is obvious that reducing the shunt resistance, and thereby 
making signals smaller, causes them at the same time to 
have less pointed crests, and in this way modifies their shape. 
It follows also that if the rate at which the slip travels be 
increased the crests of signals will be rounded off still more, 
hence the speed of the slip should be suitably regulated to 
the speed of signalling. 


EFFECT оғ тни SPEED OF THE “бір” om REcEIvED SIGNALS. 


Slip 207. Speed of slip 44 inches per minute. Usual speed. 
208. „ ЗА » A Intermediate. 
209. н 25 5„ » Blow. 


It will be seen from these slips that slowing down to 25 
inches per minute increased the definition and makes signals 
more compact, hence the advantage of regulating the speed 
of travelling to get the best effect. 

Errecr OF VARYING тни DISrANCH BETWEEN THE BIFILAB 

SUSPENSIONS OF THE RECORDER Ооп. 


а Lergth of fibres in each case = 2 inches. 
Blip 210 shows the shape and size of signals at starting. 
Distance between fibres... T i 


. = fy inch. 


signals from rising, and to give them greater definition. In 
other words, putting the fibres wider apart is equivalent, in 
its effect on rather wavy signals, to the curbing produced by 
E f 
Advantage was taken of the adj e pole pieces of a 
Muirhead siphon recorder, available at a date revious to 
these experiments, to ascertain the effect on received als 
prodo Dr varying their distance from the side of the 
suspended coil by means of the milled-head adjusting screw. 


Lrrror ow BIGNALS or VARYING THE lNTENMSITY OF THE 


MaazmETIC Fin. 
Muirhead's Recorder. 

Slip 214 obtained with pole pieces, 0 05 in. from the sides of the coil, 

215 .» » 11 in. » » 

216 „ „ 0 20 in. н " 
Note.— For comparison the same word wells” is given in each case. 

^ ә e | 

Not only are signals in the last case very much smaller, 


but they are also more shaky. The facility with which the pole 
pieces may be withdrawn to remove particles of dust from 


a7 
^ . oN 
dii у р bd 

is 


276 
„. ... NLS, 
us. 


A, мА ТХ 
2 ММ V 


th 
SLIPS 214 то 216. 


between the poles and the coils, enables them to be ap 

nearer to the coil for working than would be desirable with 
those recorders which require that the coil be removed, 
sl ION a higher degree of sensibility may be 
вес 


The writer is aware that the foregoing remarks on the 
recorder instrument deal with the several headings rather 
briefly, but the illustrations will speak for themselves and 
enable others to draw their own conclusions and compare 
practical resulta with mathematical dicta based it may be 
on not too well-founded theory. The fact that so little 
has hitherto been published on the subject justifies the 
expectation that they may assist many to a c oom- 
prehension of an important subject, and perhaps induce 
others to give the benefit of their experience and experi- 
ments. 

In conclusion, I must acknowledge my indebtedness to my 
colleague, Mr. E. Raymond-Barker, of the Silvertown Works, 
without whose able assistance I should scarcely have suc- 
ceeded in obtaining the numerous illustrative slips required 
for 80 many and varied experiments. 
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MR. HANBURY AND THE TELEGRAPH 
CLERKS: A REPLY. 


Bv ОНАВ. Н. GARLAND. 


Mr. W. С. STEADMAN, and the members of the House of 
Commons who supported his amendment to the Address, 
raised issues which fall into two classes. First there were 
matters affecting the pay and [он of telegraph clerks, 
and then there were matters affecting the rights of combina- 
tion. In dealing with Mr. Hanbury's speech in reply, we 
will consider the issues in this order. 

Before discussing the points of detail in oonnection with 
pay and prospects, it will be necessary to deal with a general 
principle concerning the relations of the Postal Department 
with its employés. “ Ву increasing these salaries,” said Mr. 
ашы. we аге bringing into this service an entirely new 
social class; you are bringing in men who are perha 
socially a little above their work, and these men naturally 
have a8 of living and requirements which аге not 
essential to men doing work of this kind. If we are going 
to raise the salaries more and more, you will get a higher 
social class in the service, and there will be no limit to the 
demands made upon us (Hansard). This theory of pro- 
gressive discontent, of automatic increase of unrest, has been 
christened “ Hanbury's law” by the London Daily News. 
But it is possible to trace it back to an earlier period in 
Postal history than that in which Mr. Hanbary fi as the 
Parliamentary apologist of the Post Office. Mr. Lewin Hill 
has given some publicity to this theory in his numerous 
“ good-bye interviews with reporters, and he attributes its 
discovery to his celebrated uncle, Sir Rowland Hill. But, 
without further concerning ourselves with the origin of 
this principle, it will be well to devote a few words to ita 
consideration. 

iud gh of the Postal worker has been part of a great 
national progress in the condition of the working classes. 
If we turn to Sir Robert Giffen's “ Essays in Finance” 
(second series), and read tbe two papers on “ The Progress 
of the Working Classes in the Last Half Century, we shall 
find abundant evidence to prove that during the period 
1887—1887, 80 far as the male worker is concerned, there 
has been a rise of wages in all trades of 50 to 100 per cent. 
In all skilled trades there has been a continual rise in the 
standard of в 1 the а the nes 
prosperity. e long-oontinued peace mit is 
шыш of comfort to be on, and 3 the neceg- 
sity of the classes performing the work. The tendenoy of 
the age is to further elevate this standard of life. The in- 
fluence of free education, the dissemination of cheap litera- 
ture, and the whole energy of municipal enterprise in the 
opening up of recreations for the people, are potent factors 
in the increase of the “wants” of the working classes. 
When those wants ” have become an integral part of the 
standard of life, the power of the worker will be directed to 
their satisfaction. This anent elevation of the standard 
of life, this increase in the essential wants of the working 
olasses, is the aim of all those who desire to raise the con- 
dition of the wage earner, and is the sine qua non of the 
progress of the €. The Post Office has shared in the 
pee rise. The mean wages of telegraph clerks show an 

crease of 41:7 per cent. in the period 1872—97, which is 
covered by the Return relating to the Pay of Telegraphists, 


&o.," issued June 9th, 1898. Bat from such a participation 
in national the Postal authorities would extract an 


t in favour of finality. Having for а short period, 
in a halting mauner, taken part in the march of the 
age, they would make it an excuse for crying “Halt.” The 
standard of life of the workers has increased, and is con- 
tinually increasing, yet the Post Office pleads that no longer 
should it be asked to keep abreast of the times. As the 
Dasly News says, Privation is, of course, strictly relative 
to the stan of comfort, and when this has gone up all 
round, there is logic in the demand for better pay. Perhaps 
Mr. Hanbury has proved too much." | 
Another point orops out from the same portion of Mr. 
Hanbary’s speech. He makes the remarkable assertion that 
the men are “socially a little above their work." Yet, 
during the last few years, the standard of examination im- 


posed by the Civil Service Commissioners has been raised 
by the inclusion of a new * and the extension of the 
scope of subjeots. Has the Postal Department made any 
protest against such a rise of standard? In order to be 
consistent with himself, Mr. Hanbury was bound to belittle 
the work of the operator. Telegraphists, he says, talk 
as if this operating work was a superior kind of skilled work, 
but it is only, after all, a superior kind of typewriting." The 
two assertions— first, that the men are too good for their 
work, and, secondly, that the work is not highly skilled, may 
well be coupled for consideration. Such matters are, for the 
most part, matters of opinion. Mr. Hanbury's opinion is 
not the opinion of an expert, and is at best ex parte. It will, 
therefore, be of interest to take the opinion of other men 
well qualified to judge. We have in our possession a number 
of such opinions, of which the following are typical: — Prof. 
Andrew Jamieson, M. Inst. O. E., F.R.S.E., &c., writes: From 
an intimate knowledge of telegraphists and their duties 
since 1873, I am of opinion that their work requires far 
more technical skill than typewriting; and further, I can 
personally vouch for the fact that the efficiency of tele- 
сарша has greatly improved of late years.“ Dr. R. M. 
Walmsley, Principal of the Northampton Institute, writes : 
* In connection with Mr. Hanbury’s statement, I would like 
to say that the whole idea of offering additional advantages 
to the operators who qualify by passing certain technical and 
8cience examinations, proves that at least, in some official 
quarters, the work is regarded as requiring knowledge of 
applied science.” These are two typical opinions of many. 
They can be supplemented by the following from Sir John 
Leng, M.P., who is also а well-known newspaper proprietor 
and editor:—“I am of opinion that telegraphy for press 
purposes, in which I am more particularly interested, requires 
a good deal more than merely mechanical skill. Unleas the 
telegraphist is a man of superior intelligence, a reading man 
well informed on the current topics of the day, and vigilantly 
careful in dealing with, sometimes, not over legible manu- 
scripte, he is sure to make blunders, sometimes ridiculous, 
and sometimes of a serious character.” These views are con- 
firmed by many others. Mr. Hanbury may therefore, we 
think, be left to the enjoyment of his belated opinion upon 
the skill required in telegraphy, and the hyperculture of the 
telegraphist. 


When Mr. Hanbury was dilating upon the all large 
benefits conferred upon Postal workers since 1872, Mr. Spicer, 


the member for Monmouth Boroughs, made a most apt inter- 
polation. * May I ask,” said that gentleman, “ whether their 
efficiency has also increased? To this the Secretary to the 
Treasury replied, “ I am bound to say that I do not suppose 
it has in proportion to the increase in the salaries.” This state- 
ment stands uncorrected in Hansard, so we can assume that 
it was deliberately made. If there has been no increase in the 
demands upon the men, one is tempted to asked upon what 
logical ground has the incréase in the salaries been made? 
The only reply would be that the increase was made in 
response to the elevation of the general national standard of 
life. To such an answer Mr. Hanbury would op his 
theory of progressive discontent. Bat there is evidence to 
show that whatever may have been the real reasons for the 
increase of pay, the increased demand upon the workers has 
at least been among those given to the House of Commons. 
In 1881, during the period referred to by Mr. Hanbury 
(1872—97) Mr. Fawcett made an increase which forms the 
greatest forward move of the 25 years. And in explaining 
that increase to the House of Commons Mr. Fawoett made 
the following remarks :— 

„Among the hundreds of communications which he 
received on the subject was a letter from the representative 
of a newspaper, who said that the work of pei ron 
owing to an improvement in the instrument, become 
more difficult, and they required сена skill, and that they 
did their work with such remarkable accuracy that their 
wages should be increased. It was that consideration more 
than anything else which induced him (Mr. Fawcett) to 
recommend a considerable increase of wages." 

This leaves untouched the question of fact. Has there 
been any large increase in efficiency since 1872. No better 
judge exists than Mr H. Preece, F.R.S., the late 
engineer-in-chief of the Post Office, who wrote thus in 
1898 :—“ The progress of telegraphy has been phenomenal. 
That progress has been marked by а steadily-increasing 
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demand for the exhibition of technical knowledge and skill 
on the part of the artisans and operators engaged in the 
engineering and commercial branches of telegraphy in this 
country, and we are able to bear witness to the faot that 
those concerned have responded to this demand in a way 
that does them infinite credit. А staudard of technical 
knowledge that was exceptional in the telegraph service a 
few years ago, is now the rule, and the time is not distant 
when we shall look in vain and without regret for the 
engineering or commercial employé who has no knowledge 
of the principles of the science.’ 


(To be continued.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS: 


NBW PATENTS.— 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, ѓо whom all inquiries 
should be addressed. 


4,845. “ Improvements in apparatus for registering the supply of 
electricity.” L. Zaun. Dated March 6th. E Рт 
| 4.863. “ An improved indestructible insulator for electric engineer- 
ing purposes.“ W. Соок and W. Krwzgrr. Dated March 6th. 
4,865. “ An improved electro-gilding process and apparatus to be 
used in connection therewith.” B. J. Roump, B. J. Roump, and A. 
Round. Dated March 6th. 


4,878. " An improved case for electrical transformer connections, 
also applicable to street electric light standards.” G. WILKINSON. 
Dated March 6th. (Complete.) 


4,879. “Anew or improved electric battery cell and elements 
therefor.” A. В. Frazer and G. A. Виттн. Dated March 6th. 

4,931. ‘Means for generating and impressing semi-cycles of 
electromotive foros on electric circuits for phic and other 
реро. W. L. Wiss. (А, С. Orehore and G. O. Squier, United 

tates.) Dated March 6th. 

4,941. ‘Improvements in the governing of electric motors." 
J. Кок. Dated March 7th. T Re 

4,954. “Improvements in electric clocks." J. BuroHER. Dated 
March 7th. (Complete.) 

5,010. ‘Improvements in or relating to electrical incandescent 
lamps.” E. F. Мот and P. H. Basrim. Dated March 7th. 

5,080. „ Improvements in control apparatus for electric hoists and 
elevators.” O. Ixnay. (A. E. Macooun, United States.) Dated 
March 7th.  (Complete.) 


5,041. "Improvements in d o-electric machines" W. B. 
Sars and MA von & Courson, Limrrep. Dated March 7th. 
5,013. '" Improvements in dynamo-electric machines.” W. B. 


Sayers and Матов & Courson, LiujyrED. Dated March 7th. 

5,096. “ An electric о field, or marine glass.” Н. Е. PUBSER. 
Dated March 8th. Vu TS : 

5,099. "Storage plates for accumulators and process for the manu- 
facture of the same.” Е. GorrLEB. Dated March 8th. 

5,100. "Improvements in and relating to mcthods for charging 
accumulators.” У. В.Р”. Соорав and E. Вргіву. Dated March 8th. 
(Complete.) . 

е а 5 id electrical матое and avoidance of loss 
y g re on, &. means of a denser.” F. B 
Dated Marh sn. iid 5 

5,111. “А new or improved electrically-operated gas tap and 

apparatus for lighting at a distance." G. BcHusEMANE and О. RIBDER. 
March 8th. (Complete.) 


5,130. “ Improvements in electrical ti J. G. Я 
5 EDS т me switches." J G. BrATTER 


' 5,151. An improved envel for electrical d ” F.B. 
Cox. Dated March ch. La R 


5,167. An economic carbon for arc lamps.“ M. P. M : 
Dated March 9th. ii = 

5,190. "Improvements in telephone switchboards.” 
OVERSHINER. Dated March 9th. (Complete.) 


5,191. ‘Improvements in lighting electric lamps.” C. А 
Dal ирк lighting electric ps. О. CUnw IR 


J. M. 


5,197. “ Improvements in electric power station switches.“ H. W. 
Bowpen and W. J. ALLBRIGHT. Dated March 9th. 
5,199. “Improvements in electrolytic decomposing apparatus.” 


T. J. HOLLAND and A. P. LauBiIg. Dated March 9th. 


5,200. “Improvements in the manufacture cf porous diaphragms 
for one apparatus." T. J. HoLrAND and A. P. Laur. Dat.d 


5,211. “Improvements in electric incandescent lamps.” A. H. 
MILLEB. Dated March 9th. as 


. вбассо, 


5,917. “Improved construction of commutators for dynamos and 
electro- motors. J.Bonxkm. Dated March 9th. (Complete.) 

5,229. “Improvements in apparatus for making and breaking 
high potential electric circuits." Tum Barrie THowsom-HOUSTON 
Company, Lrurrzp. (E. M. Hewlett, United States.) Dated March 
9th. (Complete.) 

12 8575 “ Automatic electric brake.“ О. W. H. r. Dated March 
10th. 

5,255. "Improvements ia electrical switches." 
Dated March 10th. (Complete.) 

5,262. ‘Improvements in electrical tumbler and other switches.” 
R. F. Hatz. ted March 10th. 

5,279. “Improvements in electric cables.” J. A. L. DsaBLove. 
Dated March 10th. | | 

5,296. “ A method of distinguishing electric and other switches in 
the dark.“ G. 8. Ковт and A. Forr. D.ted March 10th. 

5,822. “Improvements in or in connection with apparatus for the 
оона of czone by electricity." J. H. LAwPBEY. Dated March 

th. 

5,941. " Improvements in tumbler switches for electrical purposes." 
A. Watson. Dated March 11th. 

5,356. ‘Improvements appertaining to electric aro lampe" Н. 
BmmsmTT. Dated March 11th. | 

5,974. “ IRAM in and relating to electro-therapeutic 
baths and the like.” J.J.Sraxama. Dated March 11. (Complete.) 

5,392. “Improvements in controlling switches for electric motors.” 
H. A. БлАВГЕ. Dated March 11th. | 

5,998. “Improvements connected with electric traction.” E. 
Bape. Dated March 11th. (Complete) | 


R. F. Hatt. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


3,526. ‘Improvements in apparatus fr the electro-deposition of 
metals.” J.E.HanrLEY. (F. W. Zongsem, United States.) Dated 
February 10th, 1897. Тое articles to be plated are placed in a 
rotating barrel, elliptical or triangular in cross-section; 60 that 
during а portion of the revolution the articles scarcely move, while 
at others they are more or less violently disturbed. To further in- 
sure the required relative motion of the articles, cams on the axle 
may ride over rollers beneath so as to raise and let fall the barrel at 
rogular intervals, or the driving pulley may be elliptical ia section. 
Anodes are arranged around the vat, being connected by conducting 
bars to the lead. Another anode forms a contiauous external coating 
to a central frame within the drum, and is connected by a wire to а 
non-rotative collar to which the lead is connected. The articles rest 
upon wires distributed over the interior surface of the dram, which 
are connected by а wire to а non-rotative loose collar to which the 
lead is connected. The drum is built up of longitudinal strips, with 
spaces between, and is provided with a sliding or hinged door. The 
axle is not continuous through the barrel, but each portion is attached 
to the ends by two ecrews, two longer screws serving to attach the 
anode frame to the same ends. 5 claims. | 


4,878. "Improvements in electric railway * C. F. pg 
Repos. Da ted February 23rd, 1897. Relates to a conduit system 


with insulated contacts and a magnetic circuit closer. Conductors, 


Switches, Collectors.— Insulated roller contacts, one of which acts 
as а return, are placed in a condvit,and are rubbed by a collector 
consisting of rods, &c., with curved ends. The switching appliances 
are contained in closed non-magnetic boxes, and consist of bell 
cranks carrying & permanent or electro-magnet and two contact plates 
adapted to bridge the two sete of contacts respectively. The magnet 
placed opposite the thin wall of the box is attracted by the collector 
во as to close the contacts, and the breaking is retarded by a bellows 
and leak off valve or other adjostable retarding device. The rollers 
are connected to the first set of contacte, whilst the other contacts 
are connected to the main conductor and the return conductor. By 
means of the auxiliary conductors, and the other conductors 
indicated, the rollers in advance of the switchbox in which the 
switch is thrown are pat in circuit before the collector comes on to 
them. 8 claims. 


6,181. ‘Improvements in electric cables and in their manufac- 
ture.’ W. P. GmamviLLE. Dated March 9th, 1897. Relates to 
improvements in cables of the pattern described in specification No. 
8,573, др. 1895, are formed with the insulation solid, but have the 
two segments brought together and twisted in & machine with 
suitable guide rollers so as to form the assembled cable with an outer 
covering. In the case of assembled віс space cables a sheathing of 
metal ribbons may be employed, the contained air or gas aleo being 
at high pressure. 4 claims. 


6,674. “An improved dry primary cell or battery." W. Smaw. 
Dated March 13th, 1897. A zinc casing with paper cover constitutes 
the outer cell. A carbon rod is packed about with plambago and 
manganese dioxide, and the electrolyts, а solution of sinc and 
ammonium chloride and acetic acid, is absorbed in plaster of Paris, 
per pulp, sawdust, &c. A cloth cover and layers of saw- 
dust and pitch serve to seal the cell. 1 claim. | | 
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Engineering has collected a set of examples from legal 
decisions on smoke. In Orump v. Lambert, the plaintiff 
bought two leasehold houses in Walsall, and soon after, the 
defendant began to erect works, from which smoke was 
emitted bya 50 feet chimney. Judgment was entered for the 
plaintiff. In Rich v. Basterfield, the defendant had erected 
a chimney and works and leased them toothers. He was not 
held responsible. In 1821 an Act was passed with a view to 
abating the wrong construction and negligent working of 
furnaces, Again in 1845, the Railway Clauses Consolidation 
Act provides that locomotives shall be constructed on the 
principle of smokeleasness. Thus a locomotive may emit 
amoke, but must be so constructed as to be capable of not 
doing во; and in Smith v. the Midland Railway Company, 
the company claimed they were within their statutory powers 
in emitting smoke, &c., from their cleaning shed, but it was 
decided that the statute had not deprived the plaintiff of his 
ordinary rights, and he gained an injanction to restrain the 
company against so using their land. But in the Hammer- 
amith Railway Company v. Brand, it was decided that in the 
majority of cases compensation can only be obtained from 
damages caused during and by the construction of a railway, 
not in respect of noise, smoke or vibration oocasioned by its 
working. | 

In the Towns Improvement Clauses Act of 1847, Section 
108 provided for proper construction of furnaces. In London 
the Publio Health Act of 1891, which repealed two previous 
Acta of 1858 and 1855, had clauses bearing on smoke. 
Outside London the Public Health Act of 1875 applied to 
the whole of England. In 1878 the traction engine was 
ordered to be amokeless. As regards London, the 1891 Act 
demands proof of the owner's negligence, he not being liable 
for a servant's negligence. Thus, in Chisholm v. Doulton, 
in 1889, it was shown that the furnaces had been properly 
constracted, and the issue of smoke for 10 minutes arose 
from the act of a stoker in lighting up. Section 24 of the 
London Aot, which is identical with Section 91 of the 
General Act of 1875, is the most important, providing that 
а furnace shall consume its smoke as far as practicable, and 
that no nuisance shall be held if the Court is satisfied that 
the construction is, as far as practicable, of the proper 
kind, having regard to the nature of the trade. As 
& fact, the Aot is much more mild than its enforcement 
has of late proved to be. Onur contemporary is inclined 
to welcome Sir William Richmond’s new society. For our- 
selves we are not. We object to smoke as much as anyone, 
and would have all furnaces constructed as far as possible 
smokelessly. But wedo not approve of the way in which 
the smoke nuisance is dealt with. We object to the class of 
men who, as a rule, are smoke inspectors. They have not 
the necessary technical knowledge to know when to strike 


nor when to cease striking, and smoke prosecution is very 
D 
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apt to become persecution. As regards domestic fires, it is 


obvious there can be little done. It is an expensive matter 
to feed a domestic hearth from below. Many contrivances 
have been introduced to do this. Some of these are only 
applicable when a fuel of a certain size can be used, and 
people would not pay for either the fireplace or the fuel. The 
best we ever saw had a deep hopper full of coal, and this was 
fed up by rack and gearing, the green coal being the bottom 
of the fire, But it was necessarily expensive. But it is 
the domestic hearth which is the greatest smoke producer. 
It produces green gas, not black smoke, and loads the air with 
tar. The black smoke of a factory is trivial in comparison. 
We do not doubt that much of the present trouble in London 
has arisen because of the neglect of furnace construction due 
to the use of Welsh coal. When North country coal is used, 
the common furnace of course is shown up. But all the 
same, the owners of these furnaces carmot change them in a 
day. We are surprised that something has not been done 
by the North country coal owners, such as they did at the 
Keyham trials and at Wigan some years ago. It was then 
‘shown that these coals could be burned smokelessly, and 
had as good an evaporation as Welsh, and they were put on 
the Admiralty List. But the slight extra trouble involved 
seems so have put things back where they were before, and 
there is still a prejudice against bituminous coals, and 
always will be, no doubt, so long as any better skill is de- 
manded in design or in firing. But it is always the bitu- 
minons coal which is used in the domestic hearth where it 
is least suitable. In proper furnaces it can be burned 
smokelessly for steam purposes. We should like to know if 
Sir W. Richmond uses Welsh or bituminous, or if he really 
does not know that it is the domestic fireplace which makes 
most of our smoke, 


Professors as Consulting Engineers,—A correspondent 
of the Engineer finds great fault with the habits of pro- 
feesors who practise as consulting engineers. What he says 
is, that expensively equipped college laboratories are used by 
these professors as though they were their own particular 
property, and to the furtherance of their own private ends. 

e might have added that the students are similarly ex- 
ploited as assistants to the рене in his highly paid private 
work. In a word, the professor advertises himself ugh 
his chair, and climbs into a lucrative practice at the expense 
of college students and parents, where other consultants have 
to pay office rent, purchase instruments, pay skilled assistante, 

generally fight their way. Whereas the professor of a well- 
paid chair should really give to the pablic the knowledge he 
18 able to acquire by means of publicl i a equipment ; 
he k the best of this to imsel?. n short, the pro- 
fesor is paid for one thing and does another, and so it 
comes that students speak of a B ges wasting а lot 
of his time in the college. The college becomes his 
secondary consideration, and when fees grow big and equip- 
ment сап be purohased, the professor is on his legs, and can 
afford to kick away the ladder up which he climbed. Now 
this is wrong. We are spending thousands on colleges, and 
the professorial element who place the poundal and peda- 
gogic terminology above common sense are pulling the wires 
too much. What is wanted to-day are a few of the old 
school of professore, who placed their honour and their chair 
above the dictates of rank and fortune. A chair should be 
well endowed, and no outside practice should be allowed to 
interfere with its purity. If this sort of thing goes op, why 
should we not have the chair filled by some member of a 
manufacturing concern? He could so well advertise his own 
pet engine or boiler. С 


Tests of a Boston Tramway Power House.—A very 
elaborate test, extending over 45 hours, is reported in the 
Street Railway Review as having been made on the Harvard 

wer station. This is the latest station of the Boston 

levated Railway Company, and is located near the Oharles 
River, in Harvard Square. In plan the buildings measure 
171 feet long x 125 feet wide, with a possibility of an 
addition of 71 feet to the length. There are six water - tube 
boilers of 8,000 total I.H.P. in a room 171 feet x 56 feet. 
They are 22 feet in length, and have each three 42-inch 
water drums, and carry 175 Iba. The flue contains a Green's 
eoonomiser of 560 tubes, and delivers to a chimney 226 feet 
high and 11 feet internal diameter. There are thus nearly 
6 H.P. to each tube of the eoonomiser. The weak point of 
the water-tube boiler has been provided for ex- 
tending the furnaces in front of the boiler, thus 
providing more space for combustion, and the proper arrange- 
ment of the fires and gases, a necessity where bituminous 
coal is intended. There are three main engines of cross 
compound type with cylinders 28 inches and 56 inches x 60 
inches, and of nominally 1,800 H.P. each, with 60-ton fiy- 
wheels 24 feet diameter. A receiver is interposed between 
the two cylinders, and a feed heater between the L.P. 
cylinder, and the condenser serves to warm the water from 
the city mains before it enters the eoonomiser. The injection 
water is drawn 800 feet from the river in a 20-inch pipe. 
Each engine drives directly а 12-pole 1,200-kw. generator at 
80 r.p.m., whose normal output is 2,180 amperes at 
550 volta. Suitable precautions were taken to ensure 
accuracy. These it is not necessary to detail Four 
boilers were used, each with 5,340 square feet of heat- 
ing surface and 84 square feet of grate surface. The average 
absolute pressure was 168:4 lbs, the steam showing a dryness 
factor of ‘989. Ооа] was burned at the very moderate rate 
of 10°42 lbs. per square foot, and evaporated (includi 
economiser) from and at 212°, 10°68 Iba. water. The f 
entered the economiser at 126*86? from the condenser coil. 
It left the eoonomiser at 209°3°, showing 7:62 per cent. of 
the total heat to be there acquired. Of the total feed supply 
about one half of 1 per cent. came from the tors. 
total I.H.P. on the 45 hours test, varied from 2,850 to 2,536, 
the best result being when 14°05 lbs. of steam per I. H. P. 
hour were consumed. About 90° of temperature was added 
to the originally cold feed by the exhaust steam. The hot 
es entered the economiser at 460° and left at 254°. 

he electrical ontput was about 90 per cent. of the I.H.P. 
The power consumed by the feed pumps was about 0:7 per 
cent. They were run 3 At no time did the coal 
consumption reach 1%1Ьв. per E. H. P.-hour, while it averaged 
about 14 lbs. per I. H. P.-bour. The figures of the test are 
somewhat voluminous. They are interesting as showing 
the results in the latest and best practice in American 
traction work. 


Flat Surfaces in Steam Boilers.—Es y in loco- 
motives must there be flat surfaces to steam pres- 
sure. Despite all that can be said as to heat tranamission 
being theoretically as good throngh thick as through thin 
plates, there appears to be some cause for the better behaviour 
of thin plates in locomotive fireboxes. With flat plates and 
stay bolts there is constant trouble with leaking and broken 
stays and cracked sheets. It is pro by a Chi fore- 
man to cup the sheets between the stays, whereby it is 
expected to prevent these troubles. In a flat sheet the aur- 
faces between the stays tend to form so many a rete 
and there isa tendency to crack at the stays. already 
cupped this tendency is checked and the bending action 
across the stay bolt is avoided. The idea has every appear- 
ance of being sound, and in these days of hydraulic preasin 
itshould be a simple matter to manufacture such cap 

lates in a single stroke of a press. Hitherto with flat sur- 
aces an increase of pressure has demanded larger stays more 
closely pitched or in thicker plates. The space between the . 
stays has acted as a girder, and a straight girder carrying a 
load necessarily becomes cambered. Непое in cracking, 
strains which are to some extent really intensified by increase 
of plate thickness. Closer staying introduces undesirable 
elements. The cupped plate seems better calculated to 
transfer the load of = directly to the stays with lees 
punishment of the p | [ 
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THE HORSFALL DESTRUCTOR. 


r- 
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Ws have received from the Horsfall Furnace Syndicate a 
copy of reports by Lord Kelvin and Prof. Barr upon the 
Horsfall destructors at Edinburgh, Bradford, and Oldham. 
From the annexed illustrations it will be seen that the Hors- 
fall refuse destructor, in either its single or double form, 
consists of a cell of brickwork, with a grate at one end and 
а raking door, and at the other end a chamber into which 
the refuse is fed at another door, and in which it is dried 
somewhat by the heat of the fire before being raked forward 
upon the grate. The principle on which a destructor is 
designed is that, while carbon will eyaporate about 15 lbs. of 
water, it naturally follows that, theoretically, any rubbish 
containing at least one-fifteenth its weight of carbon, will 
su heat sufficient to dry itself. | 
aking the town of Oldham, the average value of the 
refuse is abont one-seventh thatof coal. In other words, a pound 
-of refuse contains carbon sufficient to evaporate about 2 lbs. 
of water. Obviously, iu 1 Ib. of refuse there cannot be even 


ИИНЕНИН 
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Utilisation of the heat is iudeed recommended in the report, 
wherein it is stated that an evaporation of 14 lbs. of water 
should be easily possible at О and even 14 might be 
attempted with suitable arrangements, а rate corresponding 
to an efficiency of about 67 per cent. 

The distilled vapours thus pass forward above the hottest 
рас. of the furnace, where dried material is burning under 

orced draught, the intensity of which is found to be best at 
1 inch of water. 

Steam is used as the draught isa and is stated to 
keep the bars cool and to aid in the production of a water 
gas, which burns in the space above the fire by means of 
the additional air it meets there, and gives back the heat 
absorbed from the fuel on the grate. Seeing that the mean 
tem ure of combustion of refuse is sufficient to maintain 
brickwork at а bright red heat, it follows that in any 
destructor the flues of which are carefully protected and air- 
tight, combustion will be ү if the length of flue is 
sufficient and excess of air is not admitted. In destructor 
design this end is sought by employing flues of reasonably 
short length, whereby the ваше end is gained at a minimum 
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HonsSFALL DESTRUCTOR AT OLDHAM, 


1 10. of j water, and it follows that refuse can therefore not 
only dry itself, but provide a further supply of heat sufficient 
to raise all the producta of combustion to a high temperature. 
In destroying refuse the problem is to 80 conserve the heat 
esee. as to make it available for raising all vapours 
which are given off the green refuse to a high temperature. 
At one time boilers were set right above the grate of a 
destructor, and naturally the boiler effectually prevented any- 
thing te in af a temperature of destruction. In the 
Horsfall, as in any successful destructor, all combustion is 
completed in brick chambers or fines, and only when com- 
bastion is complete, and the products of all of a set of cells 
have been mixed, во that no cell can give off green vapours 
except these are mixed with the ford of more brightly 
burning cells, are the hot gases allowed to give up any heat 
for steam raising purposes. This is at it should be. There 
is no harm done in atilising the heat, but no attempt ought 
to be made to do this prior to perfect destruction. 


structural cot. As the report states, moderatejdraught has 
been found best for more than one reason. Dust is less 
likely to be blown away at the chimney to produce a public 
nuisance. We have recommended the principle of the stive 
chamber as one means of overcoming the dust difficulty. At 
Edinburgh a dust collector has been formed by means of a 
circular chamber, 16 feet diameter, round which the gases 
are caused to travel, depositing their dust centrifugally, and 
escaping inwards to a central fiue. In one this 
chamber collected 58 cubic feet of dust. The sides of the 
furnace are made up of cast-iron air boxes, which serve a 
double purpose of preventing the adherence of clinker to the 
furnace sides, which forinériy caused rapid destruction of the 
bricks, and of heating the blast. These air boxes seem to be 
very effective. 

he labour cost at Bradford works out at 6d. per ton 
of refuse—at Oldham it is 9d. The report is emphatic that 
no smoke was produced, and that destruction was complete, 
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and that the furnaces can safely be placed in a populous dis- 
trict, so saving the cartage of refuse to long distances. 

As a test of temperature at Edinburgh, metal dises showed 
over 1,100° and below 1,800° in the dust collector. 

At Bradford a destructor of 12 cells deals with 650 tons 
per week, or, say, 10 tons per cell per day, and a thermo- 


F F, Feeding floor; F H, Feeding hole; o r, Oatlet flue; s a B, Side air box 
G, Grate; a P, Ash pit; c F, Clinkering floor; B r, Blast flue; м F, Main flue. 


HorsraLL Foanacs—Back TO BACK. 


electric pyrometer recorded a temperature of 1,550° in the 
main fiue; while at Oldham, a maximum of 1,875? was 
noted with a minimum of 1,370? for four new cells, and for 
а six-cell set a lower record was made. These worked at 
13 inch water gauge, and the four cells at only 4 inch, the 
lower pressure showing the better results. 
Tables of results are appended to the report, the most 
` notable figures being a percentage of 18°10 of OO, and 1°40 
of free oxygen—figures showing an almost perfect air supply. 
The gases were, in fact, wholly composed of nitrogen, oxygen 
and О0О, ; once only a trace of CO being present and never 
any hydrocarbons... 
early 83 per cent. by weight of clinker and ash is pro- 
duced from the refuse consumed, and about 1 lb. of water is 
evaporated. Olinkering was found necessary every two hours 
at Oldham, and every 13 hours at Bradford. 


The clinker and ash seem always to be used for mortar, . 


than which no better use seems possible. Larger stuff can 
be used for road and footpath bottoming. 


T F, Tipping floor: P в, Feeding bin; o r, Outlet flue; o, Grate; д P, Ash pit 
B F, Blast flue; м ғ, Main Ное; c F, Clinkering floor. 


HoBRSFALL FuünNACE—BIMGLB Row. 


burned stuff is absolutely safe for mortar making, and 
we cha e that it will give a considerable property of 
hydraulioity to mortar after the manner of the Italian 
puzzuolana or volcanic ash. 

Finally, we cannot too much emphasise the importance of 
following the system of heat conservation adopted in the 
Horsfall destructor. Destruction may sometimes, perhaps, 
be accomplished when a boiler is set close up to the furnace 
іп cases where refuse is dry and rich in combustibles, but it 
is а very risky prooeeding, and no destruction worthy of the 
name can be properly attempted without attention to the 
important feature of refractory flues to the limit point of 
danger, beyond which point destruction, being once accom- 
plished, no possible harm can ensue from the use of the heat 
in steam raising. It is quite refreshing to read a report on 
refuse destruction which does not claim a calorific value for 
refuse about equal to that of best Welsh. 


Thoroughly | 


ON OSCILLATORY AND ROTATORY MAG- 
NETIO FIELDS, AND THE TBEORY OF 
THE SINGLE-PHASE MOTOR. | 


By MICHAEL B. FIELD. 


(Continued from page 441.) 
WE will now consider а squirrel cage rotor and determine 
gra hically the relative magnitudes of the forward and 
ward fundamental fields. 

Let us take а rotor that breaks down at a slip equal to 
20 per cent. synchronism in a constant field rotating with а 
given velocity. 

On the lines already laid down we draw a horizontal exis 
(fig. 4), along which we plot the slip in terms of syncbronism ` 
percentages. At 20 per cent. slip we draw a line at 45°, and 
obtain the centre of our diagram at o. We then draw a 
circle of convenient radius from which we can obtain pro- 
portionate values for the rotor currente corresponding to any 
pn slip. To determine the relative magnitudes of the 

orward and backward fields at, say, 10 per cent. slip, or 
at a speed of 90 per cent. synchronism we join the points 
representing (100 + 90) per cent. synchronism with centre 
o. The projections, 0 / and с g, would represent to some 
scale the magnitudes of the two rotor current waves if the 
two fields were equal in strength. These lengths, b / and 
c д, we set off along the radii, o ö, о e, and compound with 
the respective magnetising current waver, ав already ex- 


Fia, 7. 


plained, obtaining as before the resultant current waves, 
O T, O Ху. If, now, we reduce the backwardly rotating field 
till o x» = о xy, the ratio of the two field strengths will be 
clearly given by the relation, 


Strength of backward field 


— — — — 9 


Strength of forward field O Xy 


and remembering the torque due to either field is given by 
the rotor О? R loss it produces, divided by the relative slip, 


we have Г 
Baokward torque - k? (100 — 90) ( eg ) 
Forward torque (100 + 90) ° of? 


The following table gives the resulte obtained by this very 

iagram, the itude of the magnetising wave having 

been chosen of such a value as would correspond to a practical 
case .— 


Speed of rotor in per- Backward field as per- Backward torque as 
centage of synchronous centage of forward percentage of forward 

speed. field. torque. 

-0 per cent 100 per cent. | 100 per cent. 

60 „ 91 " 25 „ 

70 „ 845 „ 18 „ 

80 LE 72 n | 112 " 

90 i 46 i 54 „ 

96 i 21 й 243 „ 

98 * II 12 „ 

9 |, 75 „ |n. 

995 „ 625 „ 5 „ 

99 9 LT] 5 7 Т] 6:4 ye 

100 „, 570 „ ec 
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This table is represented by curves in fig. 7; these are 
very instructive, we see how on starting tbe ratio of back- 
ward torque to forward torque is unity, this ratio, however, 
rapidly decreases as the rotor runs upto speed till at 99 per 
cent. of true synchronism the backward torque is only 1 per 
cent. of the value of the forward torque. At synchronism, 
however, the forward torque becomes zero, so that the curve 
flies off to infinity at this point. | 

In the foregoing work the leakage constant, L, has played 
&n important part, and, it hag bean remarked, that the same 
might be determined for a given rotor by placing the same 
in a constant, magnetic field rotating with a constant velocity, 
and measuring the slip at which the rotor breaks down or 
falla completely behind. It must, however, be pointed out 
that this slip is not the ваше as that at which the rotor 
would break down if placed in a stator supplied by two or 
three-phase currents at constant potential. In such a case 
the actual field existing in tne air gap decreases considerably 
as the motor becomes loaded up, owing to the magnetic 
leakage of the stator windings, and in oonsequence the 
motor breaks down much sooner than it otherwise would do, 

To illustrate this case fully a practical example has been 
9 ы diagrammatically and represented by the curves 
0 g. ө | j | 


wr. Fic. 8. 


The following data were assumed for the motor :— 

(1) That the rotor would break down at 20 per cent. 

chronism in а constant field. 

(2) That the full load or rated output of the motor is at 
a slip of 4 per tent. synchronism. | 

(3) That the magnetising ampere-turns are equal to 807 
times the rotor ampere-turns at the above slip. 

(4) That the leakage coefficient of the stator windings, or 
the lines which do not thread through the rotor windings, 
divided by the total namber threading the stator windings at 
no load is 06 (= 6 per cent. leakage). 

The curve a is the torque-alip curve that would hold if 
there were no stator leakage, in which case the field would 
remain practically constant for all slips (unless, of course, 
the ohmic drop in the stator assumed a large value). 
Calling the field strength in this case 100, onrve B shows 
how it falls off in virtue of the 6 per cent. leakage as the 
slip becomes greater. Curve c shows the actual torque 
with 6 per cent. leakage coefficient ; curve D represents the 


power factor. | 
The di employed for the determination of the above 
curves is shown in fig. 9, and needs but little explanation. 


О X represents the stator ampere-turns or merely the stator 
enrrent, о p the E.M.F. due to the leakage of the stator 
winding, p g the C R dropin the stator, g r the back E. M. F. 
due to the resultant, field Е, hence о r is the supply E.M.F., 
and cos ¢ the power factor. 

Various values for slip were chosen and the supply E.M.F. 
determined by working backwards from a given assumed 
value of F. The torque, power factor, and value of supply 
E.M.F. n were noted for each value, and the two 
former plotted giving curves A and p. Since, however, the 
supply E.M.F. as determined from the di does not turn 
out to be pi rn for different a of Pip, it т опу 
necessary to reduce ғ proportionately in each case plotting 
the values as a curve (в), and remembering that the torque 


is proportional to the square of r, the corrected torque slip, 
curve C, are easily obtained. It is to be noted that fora 
constant field, r, the value of the torque for any slip is 
always proportional to the length of the perpendicular / з 
drawn from the point, f, to the radius, o b. . | 

For the case worked out (which represents the conditions 
obtaining in many an induction motor as actually built) we 
see that the maximum torque obtainable is only 43 per cent. 
of that if there were no magnetic leakage in the stator, 
whereas the rotor breaks down at approximately half the 
relative slip. The full load has been taken at 4 per cent. 
slip, the breaking down torque is thus nearly 50 per cent. 
in excess of the full load torque; the magnetising current 
is about one-third of the full load current; the maximum 
porer factor is 0,83, and occurs at about three-quarter full 


We see then that if we wish to determine L experimentall 
by placing it inside a two or three-phase stator, we shonl 
not maintain a constant potential at the terminals of the 
stator winding, but starting with a comparatively low 
E.M.F. with no load, raise the same as load increases at á 
rate easily deducible from the diagram for the particular 
motor in question. | 


Fra. 9. 


In dealing with wound rotors the ooefficient of leakage 
may be most conveniently measured directly by supplying 
current td, say, the stator windings and comparing the 
induced E. M. F. in the rotor windings with the back E.M.F. 
in the stator windings. 

(To be continued.) 


a 


MR. HANBURY AND THE TELEGRAPH 
CLERKS: A REPLY. 


By OHAS. H. GARLAND. 


(Concluded from page 488.) 


From the evidence adduced it is fair to infer that the 
increase that has taken place in the salaries of telegraphists 
has been more than justified by the changing and pro- 
greasing environment and the increasing demand for skill 
and education in the operator. Far from forming а reason 
for halting, the increase merely shows that in a reluctant 
manner the Post Office has progressed in a progressive period. 
Finality would only be possible by a stoppage of national 
development. The increase in wages paid does not even 
rove that Postal workers are adequately paid. Each inoreate 
is а tacit admission that the men were previously underpaid. 
An increase does not prove itself to be adequate because it is 
an increase. 
We will now deal with some farther assertions of Mr. 
Hanbury, and we hope to show that, far тош being 
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generous, the salaries of telegraphists are not even what their 
terms of service promise. Col. Dalbiac (North Camberwell) 
raised a most important point, viz., the tical reduction 
of the maximnm. On entry into the service the rates of pay 
were thus stated: After a year at 168. a week, to advance to 
£45 a year, rising by £5 to £100, with a prospect of attain- 
ing £190." Now, Sir,” said Col. Dalbiac, “ of course we 
shall bs told that the maximum has not been reduced from 
£190 to £160 at all, but that it is still in the power of 
everybody to obtain the maximum of £190. Well, Sir, I 
maintain that practically the reverse is the case. It is still 
possible, undoubtedly, for every man—I say ‘ possible '—to 
attain that maximum, but it is only B per that а very 
small number will ever reach it." To this Mr. Hanbury 
made reply: “No hope has ever been held out to any of 
these men that they would pass direct into the senior clans: 
and reach £190 а year without showing some special qualifica- 
tion.” (Italica are ours.) 

We bave previously dealt at some length in the pages of 
the ELECTRICAL REVIEW with the history of this question 
of £190 maximum. A brief recapitulation is neeessary. 
The senior class, prior to 1881, was a class rising from £140 
by £5 to £160. Complaints of “stagnation of promotion 
and inadequacy of pay," led Mr. Fawcett to alter the scales, 
and the senior class was put on a scale from £150 to £190 
by annual increments of £8. As shown by the quotation 
from Mr. Fawoett’s speech above, the main consideration for 
such an increase of maximum was the increased demand for 
skill and efficiency which the work made upon telegraphista. 
In Verr ba the Treasury upon the matter, Mr. Fawcett 
said: “The rates of pay . . . . are not more than 
sufficient to afford just and reasonable remuneration 
to those on whose efficiency and contented service so 
much of the interest and convenience of the com- 
munity depend.” There was here no mention of the 
“special qualification which Mr. Hanbury declares was 
required before promotion to the senior class, Nor was any 
such qualification ever exacted before 1892. Men passed auto- 
matically into the senior class with no other qualification 
than that asked for each annual increment. But from that 
date a determined effort was made by the Department to 
make the senior class a “superior appointment " requiring 
special qualifications, and to wrest it from its position as an 
integral portion of the operators’ scale. A technical 
examination was set which was eventually abolished as a 
breach of contract, and everything was done that was 
Bible to convert the senior class into a supervising class. 
The attempt failed, bnt even yet the tradition remains, for 
in the most recent return of telegraphists’ salaries issued in 
1898 no mention is made of any scale reaching beyond £160 
per annum. What becomes of the “prospect of £190” 
offered by the Civil Service Commissioners ? | 

The contention of telegraph clerks, which is supported by 
incontrovertible етсе, is that vies dn the 5 of 
an operator, to which every operator a right to rise; 
that the barrier at £160 is an arbitrary barrier, having no 
foundation in a differentiation of duty, and that it should 
be abolished. Mr. Hanbury said, “ I perfectly admit that tbis 
senior class bas been doing too much supervising work, but 
what we—the Duke of Norfolk and myself—did was to 
arrange that there should be a larger number of supervisors 
appointed, and we also did away with the technical 
examination for this class . . . . . which is now p 
limited to men doing superior operating work, and to а few 
men who do snpervising duties.” In a return issued for 
Mr. Provand in 1894 the senior class was described as a 
“ supervising class.” Sir Н. C. Fischer said in 1895 that it 
was “ ically a class of lower class superintendents.” 
Undoubtedly Mr. Fawcett treated it as an operators’ class, 


and raised the maximum to £190 on that consideration. We 
have always claimed that it is an operating class, and to this 
view Mr. bury now assents. Upon that ground we still 


urge the claim that it falls under the recommendation of the 
Tweedmouth Committee, conveyed in the following words: 
„Wherever in the case of officers not performing work of 
supervision classification exists, it shonld be abolished, and 
the officers, under certain conditions hereafter to be specified 
when we deal with the cases of particular classes, should 
precede by annual increments from the minimum wage of 
their class to its maximum.“ The minimum wage of the 
telegraphist class is 12s, per week, and the maximum is £190 


per annum. The senior class is not a superior or super- 
vising class, and all telegraphists have a right to р to 
that maximum without other than operating qualifications. 
It will be seen that the position of the Department with 
regard to this £190 maximum has undergone kaleidoscopic 
changes. Under the stress of circumstances it has been 


. described as a “supervising class," as a * superior operating 


class,” and as ап “operating class.” Throughont all these 
shiftings the position of the telegraphist has been ооп- 
sistently clear. The senior class was an operating class in 
intention and fact, and the remuneration fixed by Mr. 
Fawoett for operating abilities in 1881 was the inalienable 
right of the operator of to-day, and one to which the change 
of environment had strengthened his claim to such an extent 
as to demand a more rapid attainment. In place of this 
bare justice the maximum has been rendered practically im- 
ible of attainment by the majority of men. So long as 
this inequitable condition remains, the hope of contentment 
in the Telegraph Service is a chimera. | 
It would occupy too much space to follow the maze of 
obliquities through all its devious windings ; to note how a 
fruitless attempt has once more been made to get back to 
Mr. Raikes’s ideal of resistance to postal unions by stirring 
up class jealougies and keeping the various bodies apart; to 
combat the mis-statement that one of the permanent officials of 
& postal union had been refused admission to the Trades Union 
Congress ; or the avoidanoe of the subjeot of winter leave which 
involves reference to a promise e by Mr. Hanbury in 
1897 and not yet redeemed. But the reference to the 
five pes case requires mention. On the whole, I do not 
think that they (the five-year men) have very much to 
grumble at,” said the Seoretary of the Treasury. 
past the five-year men of the Telegraph Service were under- 
paid. Arrived at the age of manhood, they found themselves 
compelled to live on a bare pittance, Mr. Arnold Morley 
was 80 impressed with the necessity for a remedy that he was 
fearful of deciding it himself. Mr.—now Sir—H. C. Fischer 
told the Tweedmouth Committee that the men did not get 
enough to keep themselves. Mr. Preece said the same. Even 
Mr. Lewin Hill acquiesced in the claim for some improve- 
ment at this point. Yet, despite this testimony, they were 
given an increase of £1 per year, or 44d. per week. But 
these boys, who had not sufficient to live on, were tantalised 
by the offer of two double increments, one for postal and one 
for technical knowledge. Fifteen have earned the postal 
increment in two years, and new entrants are not eligible to 
qualify for it. The technical increment costa more to obtain 
than it brings back in two years. Yet this is the solution 
offered to the question of pay that is “inspfficient to live 


оп” after five 'gervice, But said Mr. Hanbury, “on 
the whole, I do not think that they have very much to 
grumble at.” 


So far the questions of pay. The mover of the amend- 
ment raised the question of the rights of combination, and 
quoted a number of instances in support of his position that 
the full rights of combination were not enjoyed by postal 
workers. This, he said, was his “ chief reason” for moving 
the amendment. Minister after minister has told us that 
the rights of combination are enjoyed by postal workers, and 
now Mr. Hanbury adds his statement to the list. The 

ight of combination,” he says, is absolute.” And, again, 
They are at perfect liberty to combine with whom they 
like, how they like, and when they like.” This seems 
definite enough. Yet it does not represent the facts of the 
case. The ia m of combination, we assert, are not enjoyed 
by postal workers. Mr. Steadman introduced a number of 
instances in support of his position, and it is significant to 
note that not one of these instances is referred to by Mr. 
Hanbury in his reply. The most a oA rights of com- 
bined workmen are the rights of collective bargaining, the 
right to appoint its own representatives to represent any por- 
tion of ita case, and the ection of those re ves 
from punishment for their connection with their union. Of 
many such instances Mr. Steadman quoted the following 
correspondence, which speaks for itself. On July 18 the 
Postal Telegraph Clerks’ Association sent the following letter 
to the Controller :— 

“We, the undersigned, beg most respectfully to ask you 
to receive us as a deputation to receive from us a petition of 
which we enclose a copy.” 

The following reply was received dated July 28rd :— 
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* With reference to the enclosed letter, I shall be happy 
to receive a deputation from members of the staff, but 
cannot receive a deputation which purports to come from the 
Postal Telegraph Clerks’ Association." Mr. Hanbury made 
no explanation of this, bnt it is interesting to set agaiust it 
some of the passages in his speech. The Post Office has 
done nothing to discourage these organisations in its officials 
at the Post Office," There are two methods by which the 
Postmaster-General can be p^ оозе by memorial, 
and second by deputation. The only difference, the only 
thing which trades nnions can complain of, is that the Post- 
master-General will not allow ontside interference, but does 
insist that these memorials shall be sent in by some one who 
is an employé, and the deputation shall also consist of 
employés" All these conditions were fulfilled in the letter 
qu above, but the deputation was refused because it 
“ purported to come from the Postal Telegraph Clerks’ 
Association.” This requires explanation. Then there was 
a further case, which Mr. Steadman put as follows: “Then 
take the case of Mr. Garland, who is the secretary of the 
Association. At the time when the agitation was on last year 
in reference to the refreshment branch, the superintendent 
arrogated to himself the right of selecting from the men the 
representatives to a before the Controller. Now, had 
the men through their organisation had the right, the very 
man whom the superintendent left out of his selection, Mr. 
Garland, would have been the man selected by them." The 
matter was made the subject of questions in the House of 
Commons at the time, and subsequently the superintendent's 
selection was revised, and Mr. Garland was unanimously 
chosen as t!:e authorised representative of the staff. This 
Significant omission from the first selection requires an ex- 
planation, but Mr. Hanbury has not yet supplied one. 
Then Mr. Steadman pleaded in vain for an explanation of 
the alleged threatening of a Mr. Ash because of his con- 
nection with the local branch of the Postal Telegraph Clerks’ 
Association. Although this case involved the direct issue of 
intimidation, Mr. Hanbury made no reference to it in his 


reply. | ! ; 

The question of the rights of combination was not met by 
Mr. Hanbury. He, in common with the preceding repre- 
sentatives of the Post Oflioe in the House of Commons, 
eulogised the value of trades unions and asserted that postal 
workers enjoyed all union rights. Yet when direct and un- 
impeachable evidence is brought to show that these rights are 
infringed and denied in actual practice he has no defence 
to make. It behoves him to see that the practice of per- 
manent officials of the Post Office is in accordance with his 
assertion in the Hopse of Commons. Ocherwise his reputa- 
tion must suffer, and the discontent which now honeycombs 
the service will inevitably be increased by the irritation 
which misrepresentation causes. 


ELECTRIC PIPING. 


Wirra rules are in the mouth of every man; they have got 
to be simplified, cut down, made uniform, so that every 
installation shall be carried ont according to one set of rules 
only, and no man shall have to servetwo masters. Bat while 
we are seeking to simplify and make aniform all these rules, 
no attempt is being made to standardise the many systems of 
electrical wiring into one ideal system, which should not only 
meet eve uirement likely to be wanted, bat should also 
greatly minimise the first cost of installation and the labour 
of those who will attempt to amend the said uniform set of 
roles. Asin most things electrical, England lags behind in 
this matter also. On the Continent and in the United States, 
systems of tubing are almost universal, whereas here we still 
largely adhere to the antiquated method of laying wires in 
wood casings, compo pipes, or lead coverings, and occasion- 
ally we court danger by sinking these conduits in the plaster, 
а ready prey for the first picture nail that is driven into the 
wall. Natarally it is within the experience of everyone that 
a perfect ideal is unattainable, and it is therefore idle to set 
the impossible on a pedestal and worship it ; but why should 
we not make an attempt to convert the attainable into the 
nearest approach to our ideal, and so if we cannot get quite 
what we want we may at least obtain the next best thing. 


Prof. Silvanus P. Thompson once stated that what is wanted - 
is a syatem of electrical wiring which should be electric- 

tight, water-tight, gas-tight, air-tight, oil-tight, and rat-tight. - 
If these be taken as the requirements of the ideal system, 
within what measure do the prem methods approach it ? 
It may confidently be stated that not one of these require- 
menta, except the last, is absolutely fulfilled in any known 
Byrtem, although a system of iron piping would naturally 
more nearly conform to all of them exoept the first ; and if 


sufficient care were taken in erection and fixing, and in de- 


tails of connections, such a system might be said to be the 
nearest approach tothe ideal. It seems to us that the present 
moment is most opportune for raising this important ques- 
tion; the Council of the Institution of Electrical Engineers is 
now considering the best means to be adopted to make 
the Institution rules universal; these rules attempt to 


. deal with all systems of wiring, while no expression of 


ро has been offered as to which system the Council 
inks best; casing has almost entirely given place to tubing 
abroad, as we have mentioned before, and it is steadily being 
superseded here. Why, then, if wood casing (and other 
то of conduit which offer no mechanical protection to 
the insulation) has to go, cannot the question of the best 
tem of metallic conduite be considered by the Council of 
the Institution: of Electrical Eagineers at the same time as 
the question of rules to control the wiring systems, and in 
consultation with the fire insurance companies, the supply 
authorities, and the consulting engineers? No donbt, one 
great objection stands in the way—namely, that as there are 
several patented systems of condaits, any undue preference 
given to one system would be resented by the owners of 
other systems—and as it is avowedly the object of the 
Council to arrive at an understanding which shall 
please everybody, it would not do in the first 
instance to incur the hostility of certain contractors 
or to attempt to ram any one syetem down the throats of the 
large body of architects and consulting engineers who, after 
all, are possessed of a large capacity for employing and bene- 
fiting the wiring contractors. There are circumstances, such 
as houses where the interior decorations must not be dis- 
turbed, or oak panelled rcoms, where casing will always be 
necessary, at any rate as a temporary expedient, and there- 
fore its use cannot be abolished altogether, But it seems to 
us that the time has come when it would be desirable that 
such a body as the Council of the Institution of Electrical 
Engineers should, either by themselves, or in conjunction 
with those whom they are going to consult with regard to the 
wiring rulea, give a definite expresaion of opinion against all 
forms of conduit which afford the insulation of the wires no 
mechanical protection. It can then be left to the experience 
of others to decide which is the best system of metallic 
conduit, and there is no donbt that time would quickly 
assist them in this matter. Perhaps the two factors 
which would more largely decide this point would be 
initial cost and safety. Pipe systems may be broadly 
divided into two classes, namely, the bgre, or gas- 
pipe system, and the insulated pipe system. In the 
rst class the wire which is drawn in must be highly and 
thickly insulated, to protect it from short circuits or 
4 „ and from mechanical In the second 
class it is claimed that the insulation need be neither very 
high nor very thick, as the interior of the piping is insulated 
with a smooth substance. There is also a modification of 
both of thege systems, namely, when only one wire is drawn 
through and the pipe itself is earthed ; and there isa further 
system, which is really a hybrid, namely, one wire insulated 
and armoured, with an earth return. The latter system is 
by no means unimportant, bat it is, perhape, well enough 
known not to warrant further description. As regards the 
bare, or gas-pipe system, we have devoted space in our 
colamns to this from time te time, and we think we have 
shown that, with good material, a well-thought-out scheme, a 
good arrangement of fuses, and, above all, thoroughl 
reliable workmanship, it can hold its own wit 
any other system as regards solidity, and fairly well as 
regards expense, especially when upkeep is taken ihto account. 


-It is now our intention to consider the claims of steel- 


armoured insulating tubing, with the object of giving those 
of our readera who have had experience with it, good or bad, or 
who have ideas or theories with regard to thie, or what they 
may consider a better system, an opportunity of thoroughly dis- 
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cussing it, and some of the apparently heretical claims which 
are put forward on its behalf. Owing, perhaps, to the nature 


of the subject, it would no doubt be impossible to discuss it 
other wise than in the press, and we therefore, while dealing 
with the system just as we have seen it, invite а discussion 
of its merits or demerits with а view to seeing whether it 
can claim to take its place amongst the candidates for a 
standard system. | 
Although steel-armoured insulating conduit is by no means 
а new thing now, like moat other things it was new once, 
and like а greai many things whioh are new, it hailed from 
America, Bat all this is a thing of the рае and it is now 
being manufactured in England by the Conduit and Instal- 
lation Company, Limited (who have retained Mr. Fred. 
Bathuret as manager), which fact would seem to show that 
the makers, at any rate, have considered the system 
enough to warrant the laying out of capital to manufaoture it 
in England. Before proceeding further to discuss the 
system generally, it may be advantageous to shortly desoribe 
the conduit for the benefit of those who are not acquainted 
with it. As. originally imported from America, the tubing 
was made in three forms—namely, an insulating tube only, a 
similar tube. brass cased, anda similar tabe iron armoured. 
These forms have now been drop „for obviously if the 
makers wished to take mechanical strength as one of their 
main props they had to give up the first two varieties. The 
conduit as supplied now is called Steel-armoured Insulating 
Conduit, and this title sufficiently explains its construction. 
The insulating material consists of some form of bitumenised 
; paper pulp, which, although it may seem anomalous, is claimed 
to be non-inflammable. The outer armouring consists of a 
welded steel tube, treated with роо as а proteotion 
against rust, There is no doubt that the system is well 
standardised, and it should not be difficult for a consulting 
engineer or architect, with a list of the fittings before him, to 
sketch out and specify a complete specification or inventory 
of material to be used in an electric lighting installation, 
measuring out vp em of tubing and number of boxes and 
other fittings апа their position in every room of a building. 
This is what has long been required for the electric lighting 
trade—that an architect should get out a list of quantities of 
electrical rung, &., in the same manner as he does in the case 
of tiles and bricks. The conduit can be set up either b 
ecrewing all the parta together or by sliding, so that the en 
of tubing batt together in the sockets ; but, of course, where 
the system is г ired to be water-tight, sorewed jointa only 
are recommended. Bends, elbowe, and sockets are supplied 
for all sizes of the conduit, and with sorewed or sliding con- 
nection ; the curve of the bends is designed from experience 
of drawing in wires, and these are recommended, wherever 
pane: in place of elbows—and all those who have 
any experience in the drawing in of. wires will 
be careful to follow this recommendation. The sockets аге 
made with the ends cn 
joint may be made by filling in with white-lead or other com- 
ition. The company supply two kinds of round joint, 
intersection, or outlet boxes. They have recognised that cast- 
iron boxes by their price and weight would militate against 
the extended use.of the system, and although they list and 
supply these, as they must, be used in cases of exterior wiring, 
or as a means of support for fittings, they make a mnc 
lighter and cheaper form of box, which is metal armoured 
with screwed nozzles cast into the box. Both these forms of 


req to save labour and 
time, во that the ends of the conduit need not be screwed. 
For this purpose clamp oe are used. These 
consist of a split sleeve with a hexagon head at one end and 
coned on the outside. The coned surface is screwed to fit 
the nozzles of the boxes, and the inside is turned to fit the 
outside of the next siza smaller conduit to that correspond- 
ing to the nozzle of the box. This bushing is slipped on to 
the end of the conduit with the coned end towards the nozzle ; 
it is then screwed home by means of the head, and forms a 


out, so that an extra water-tight - 


very tight connection for the conduit. For these boxes two 
kinds of covers, with insnlating lining, are supplied, of steel 
or polished brass, with flat or convex surface, for screwing 
into the box; the convex, or “dome” type, being more orna- 
mental, is suited for use in surface work. As it is also 
necessary to be able at times to easily inspect boxes, the oom- 
pany have designed a form of clip oover, also in flat or dome 
type, and these are secured to the boxes by means of a slip 
cover ad One quarter turn of the clip cover removes 
it from the box. The flat тре а provided with a small lag 
in the centre, to be used as a handle, and ua d type has 


pulled through. In addition to all these things, a 
complete tool outfit for the working of the system can be had, 
and no doubt care has been taken to choose the tools best 
suited for the purposes required. 

We next come to the wiring асоеввогієв. A considerable 
amount of ingenuity has been applied to designing а 
standard interchangeable set of outlet fittings, by means of 
which the ordinary brackets, pendants, &c., oan be secured 
tothe boxes ; and thespecial ceiling rose, wall plug, lampholdera, 
switch, and other accessories which have only recently been 
hin are out, seem to meet every possible application that 
oonld be required for tapping the mains from the boxes. 
These accessories consist in all cases of a special china base 
with a tapped hole in the bottom, which screws on to a stud 
on the bottom of the 2]-inch boxes for which all Шеке 
accessories are arranged. Every base can also be supplied 
with an earthing terminal for patting one of the poles 
in direct electrical contact with the box. The oovers pro- 
vided for the boxes when fitted with these are 
adapted for each particular use required. There are some 
covers with a single hole and insulating nipple for ceilin 
rose fittings, flat covers, with one or two holes for a swi 

or wall plug respectively, and even covers with thread for 
china ceiling rose cover if required, or gallery lugs for a 


shade. 
(To be continued.) 


THE WEHNELT INTERRUPTER. 


THERE is a eot chorus of agreement among imen- 
talists as to he remarkable results to be obtained by the 
application to the induction coil of Wehnelt's remarkable dis- 
covery described in the ELECTRICAL REVIEW, February 17th. 
Mr. Campbell Swinton, who has shown the new interrupter at 
the Institution of Electrical Engineers and at the Physical 
Society, has discovered that the frequency of the breaks 
depen ів ou the self-indaction in the primary circuit. Prof. 
Rilvanus Thompson infers from this discovery that the resulta 
obtained аге due to resonanoe. It is well known that the 
layers of formed on the surface of the electrodes of an 
electrolytic cell act ав a condenser of very considerable 
capacity. This capacity in circuit with the self-induction of 
the primary give the n conditions for the main- 
tenance of rapid electric oscillations in the oircuit. The 
disturbance required to start the oscillations is epee by 
the layer of insulating gas periodically formed on the anode. 
Prof. Thompson publishes in a contemporary an аосопп of 
experiments he has made which tend to confirm his theory. 
One of these experiments, which is a slight modification of 
one described by Wehnelt in his original paper, consiste in 
conneoting up а choking coil in circuit with a Wehnelt inter- 
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rupter and a вопгое of current, and then connecting a glow 

lamp in shunt with the choking сой. 16 was found that 

a lamp of much higher voltage than the im E. M. F. 

oould lighted up. For instance, Prof. Thomp:on suc- 

ceeded in lighting a 150-volt lamp from 100-volt mains; 

Wehnelt succeeded in lighting a 280-volt lamp with an im- 
E.M.F. of 105 volts. 

Dr. Macintyre, in Nature, reports that the Wehnelt inter- 
rupter immensely improves the efficiency of induction coils 
for the production of Röntgen rays. The one point in which 
the coil was inferior to the influence machine as a generator of 
X rays, was in the steadiness of the imege on the flaorescent 
вогееп ; this inferiority he considers has now been removed 
by Wehnelt's discovery. The only drawback that has been 
mentioned is that the discharge in a tube becomes so intense, 
that the platinum anti-cathode may be fused up or pierced ina 
few seconds if too large a coil is used. The remedy for this, as 
Elihu Thomson suggests, is to use a smaller coil. The 
maasive electrodes devised by Campbell Swinton shonld also 
be useful in preventing the fusing of the anti-cathode. — 

Prof. Elihu Thomson gives an account of some interesting 
experiments he has made with the Wehnelt interra in 
the Electrical Engineer, N.Y., March 2nd, p. 239. He con- 
structed an interrupter with a tambler of ttery acid (sp, 
gr. 1°2), a pue of platinum wire *8 to °5 mm. in diameter, 
and 2 cm. long, a piece of glass tubing 10 om. long, a piece of 
sheet lead 3 om. broad and 15 om. long, with a wire or binding 
post attached. The glass tube is drawn down, and the plati- 
num wire sealed in, во as to project abont 1 mm. more or leas 
from the end of the tube. It also projects into the tube, 
and the tube is bent at right angles a short distance from its 
end. Mercury is poured in, and a terminal wire is dipped in 
the mercury. 


He recommends that a set of three or four platinum points. 


should bə made, and hung in the same vessel, suitable 
switches being provided to c from one to the other, or 
to оре them in multiple opposite the ваше lead plate. The 
several platinum pointe may vary in the extent of surface 
exposed to the liquid. Оле of them may have, for example, 
a wire of 2 mm. diameter projecting only 1 mm., another 
may besomewhat larger and project about 3 mm., and во on. 
Elihu Thomson's observations on the discharge from the 
secondary coil agree with those of other observers, but he 
observed some new results. When the usual jar condensers 
were connected upon a ooil which normally gives a torrént of 
7-inch sparks, the spark was shortened as in ordinary -— 
but the effect became terrific. The noise was deafening, an 
a white stream of condenser sparks lighted ap all the objects 
around with a continuous intense whitish blue light. He 
found that the secondary discharge was unidirectional when 
the air gap was-near the sparking limit, otherwise with very 
high frequency he believes that the secondary emi is 
oscillating. This is a point that ought to bs settled by 
exact experiment, since it has au important bearing on the 
excitement of ie ds tubes. | 
Elihu Thomson found, as did Swinton, that the frequency 
of the interruptions could bə varied by varying the self- 
induction in the primary circuit. He found also that this 
frequency could also be varied by varying the area of the 
platinum wire exposed to the liquid bath, and by varying the 
impressed voltage. By lessening the platinum area the 
1 was increased, as we should expect from Prof. 
S. P. Thompson’s resonance theory. By increasing the self- 
induction greatly Elihu Thomson brought the frequency 
down to 10 to 12 per seoond ; on the other , а wire core 
with a few turns gives an inductance so low as to result in an 
enormous frequency of interruption. | — 
Elihu Thomson reoommends having a number of platinum 
anodes, each in circuit with a coil of different inductance. In 
this way a kind of musical instrument may be formed, the 
switches playing the part of keys. The particular frequency 
dest suited to the X ray tube may be found in this way and 
greatly enhance its efficiency. | | 
The Wehnelt interrupter responds instantly to the closing 
of the т, and this 5 may 1 for 
taking Röntgen screen images or p m of movin 
organs of the body, such as the lungs, a n" in Ehe ene 
hase of their movement. 'The movement of the chest, in 
act, may be caused to close the switch. 
It appears to be important. to keep the battery acid in the 
interrupter cool, since the interrupter ceases to work when 


it gets very hot. A cooling vessel outside the electrolytic 
cell is recommended for this Thomson sketches 
a design for an interrupter in which a lead Т-ріре is used 
as the conteining vessel, and this is immersed in а oooling 
tank. The platinum anodes are held in India-rabber 
stoppers pushed into the ends of the T, which is mounted 
in an inverted A N The acid electrolyte is poured 
into the open end of the vertical shank of the T. 

Prof. 8. P. Thompson found that if the pressure on the 
electrolyte is increased the current increases, and the regu- 
larity of the working was increased by inducing a circu- 
lation in the acid near the platinum anode. | 

It is evident that we shall not have long to wait before 
the Wehnelt interrupter is brought to a state of considerable 
perfection. The mechanical break apparently will soon be a 
thing of the past. 


THE INSTITUTION OF ELECTRICAL _ 
ENGINEERS. | i 


+ 


THE meeting of the Institution of Electrical Engineers on 
Thursday last week was given up to Mrs. Ayrton’s [Р оп 
“The Hissing of the Eleotrio Arc.” Mrs. Ayrton illustrated 


her remarks very fully by experiments. 


The paper having been read, the President stated that in 
the course of ure the meeting would at once 


have proceeded to the discussion, but it was not an ordinary 
occasion. He thought the last words spoken by Mrs. Ayrton, 
wherein the author expresses her appreciation of the honour 

id her in accepting the paper, justifled him in departin 

rom custom, and at least in reciprocating the expression o 
feeling on the part of the members that had. been expreesed 
to them. They felt on their part equally, or more than 
equally, honoured at Mrs. Ayrton having presented this com« 
munication, which was not of an ordinary description, but 
based on accurate observations and experimente, followed out 
іп the clearest way, so as to become quite a model of Niehtifio 
method and research. Discussion was a cold-blooded part of 
the business, bat perhaps he might say that he felt: very 
much astonished at the progress made. Не renwewsbe 
when the arc light was a perfectly new thing, folowed By the 
days when spluttering, hissing, and frequent extinctions were 
the rule, due in some messure to the carbon themselves, 
which were cut out of gome hard e of carbon. It is 
wonderful that to-day such a high degree of perfection has 
been reached. Mrs. Ayrton has showed how it might be 
carried still farther. He thought that the use of channelled 
carbons still found in lighthouses would not be continued. 

The paper just read was the first placed before the Insti- 
tution by a lady, but he knew that she would not desire that 
any allowance should be made on that account. 

Prof. 8. P. Thompson had hoped that Prof. Ayrton him- 
self would have opened the discussion. He wished to voice 
his satisfaction that the Institution was the channel through 
which this very impertant paper was given to science: it 
was Bo essentially an excellent profeseional contribution to 
our science. Coming to the paper itself : in the first place 
it was clear that we had now got a new definition of a 
hissing arc; it shows a green colour, makes & noise, 
and mushrooms, the surface is covered with a nebula or 
clond, and its production is accompanied by a drop in poten- 


tial difference. He was not quite sure that it was not the 


noise that defined a hisaing arc. Two arcs were shown on 
the soreen, one mushroomed and spurted, did that indicate 
the hissing arc ? | | 

There was а remark which recalled to Prof. S. P. Thompson 
the physics of the aro in times past. The statement was that, 
вау, taking the diagrams given by Mrs. Ayrton, neither a 
hissing nor a silent arc could be maintained for 15 amperes 
with a icular length of arc. That was a fallacy; we 
were told that if we had an arc and kept the potential differ- 
ence constant and lengthened the arc, the current increased. 


He ventured to point out that what actually happened was 


that to рүн the potential difference falling the current 
had to be increased. He was 1 to find that Mrs. Ayrton 
supplied data to prove this. The action depended entirely 
upon what is going on in the external circuit, An aro could 
not be maintained with 15 amperes with that particular 
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E.M.F. in cironit perhaps, but double the E.M.F. and double 
the resistance, we б lava the ваше current and aro, but 
the unstable portion of the curve would drop quicker and an 
arc of 15 amperes might be maintained. Mrs. Ayrton had 
shown how the behaviour of the arc is effected by the rest 
of the things in the circuit. Mrs. Ayrton has referred to 
revolving circles in the arc ; he thought Mr. Trotter's im- 
. portant discovery of the coma explained this. р 
He had intended to refer to ра of carbons, as hissing 
is intimately connected with the shape of carbons. The 
acces of oxygen complicates the action, but а good deal 
more is required to explain why that of itself should set a 
instability. He referred to the effect of boiling witi 
bumping, where the surface is restricted and vapour is 
produced below the surface. He concluded by again 
ор his very high appreciation of ‘Mrs. Ayrton's 
urs. 

Mr. Mordey thought the paper a record of thoroughly 
philosophical research. . From the electrical engineering side 
we wanted arc lights to give light. The paper was interest- 
ing partly because of its bearing on that question. He 
thonght it was not made clear if instability is necessarily an 
accompaniment of hissing. He had only once been in a 
lighthouse, but the arc was then hissing all the time. The 
channelling of arc carbons for lighthouse work added, in his 
opinion, to the use of the aro by allowing the light to get 
out. Sir James Donglass introduced that form of fluted 
carbon when engineer to Trinity House. The current used was 
alternating, and there was a large field.to be explored in the 
physics of the alternating arc generally. He would like to 
mention a circumstance which had attracted his attention in 
connection with alternating current arc—the dark band, 
14 or 2 inches wide, which, with a low periodicity, say, 
50 cycles, varied with a regular, steady pulsation, not con- 
nected with the periodicity, but 25 pr 80 per cent. of that, 
вау, 400 ог 500 times in a minute. He had tried to ascer- 
tain the cause, but so far had not met with success. 

He would ask Mrs. Ayrton to explain the cause of more 
granular appearance of carbons in enclosed aro lamps—this 
was very marked. Не would repeat his admiration for the 
v" in which Mrs. Ayrton had explained the subject. 

‘he further discussion of the paper was then adjourned, to 
bs resumed after the Easter recess on April 13th. 


— — — HÀ 


ELECTRIC LIGHTING IN THE CITY. 


: $ | ———— 

Ar the Gnildhall on Monday Sir Courtenay Boyle, permanent secre- 
tary of the Board of Trade, opened an inquiry into the applications 
of the Bmithfield Electric Supply Company, the Metropolitan Bupply 
Company, and the Charing Cross Supply Corporation for provisional 
ordera for the City of London. Ў 

` Mr. Barrour Ввотие, O. C., who with Lord Robert Cecil appeared 
for the Smithfield Company, said that there were three com 
asking for orders, and the City of London Electric 
were resisting those applications. There was the qu 
should proceed. 

Віт CovuBrENAv Borie suggested that as all the applications were 
received by the Board of Trade on the same day should be 
taken in the order of registration, and if that course was adopted the 
Smithfield application would be taken first. 

Mr. BaLrOUR Browns said that in the application of the Smithfield 
Oo. power was asked to light St. Luke's and Holborn, but they with- 
drew that part of the application. At the end of 24 years the City Oor- 
poration had the power to purchase the public lighting plant of the 
City of London Electric Company's undertaking, and there was also 

ower for the Corporation to compel the company to sell the private 

ghting at the expiration of a certain period. The late Commissioners 
of Sewers had no right to grant the City of London Electric Supply 
Company an exclusive right to supply the Oity, because under the 
Electric Lighting Act of 1888 it was distinctly laid down that the 
Board of Trade had the power to grant authority to two companies 
to compete in one district. The Smithfield сапу was incor- 
pa with capital powers of £100,000, and mappi 

he Metropolitan Company had a station at Willesden, while the 
station of the Smithfield Oompany would be within the City, 
which would be a great advantage to them. All the 
companies applying for orders must be in favour of competition, 
or they would not be there, and they had heard that owing to the 
want of competition, prices were high and the service bad in the City. 
If it were decided that competition should be allowed in the City, 
he contended that the company he represented was in the best : 
tion to supply, baing, as they were, in the City, aud tenante of the 
Corporation. With regard to the position of the City of London 


panies 
ht Oompany 
how they 


Blectric Supply Oompany, no one could say that the local authority 
had the right to override the Act of Parliament. He did not suppose 
that the Board of Trade would allow all thrae companies to compete, 
and it became a question as to which company should be allowed to 
compete, and under these circumstances he contended that the 
Smithfield Company was in the best position to provide competition. 
Mr. electrical e ^ to е ваар Company, = 
since the company had begun its operations he been in charge 
the works. At present they bad a station in Oharterhouse В 
and had 1,050 H P. plant . They had been supplying light to 
the Market from the date of the formation of the company. 
supplied the avenues of the Market free of all charge. Т! 
tenants of the Market. They supplied continuous current 
petition had been largely signed in favour of this com- 
being allowei to com h the City of London Oompany. 
тъ, tion had 9,000 the 


City of London Company was alternating current, but the arc 
Jamps, he believed, were lighted by continuous 1 Ninety 
insurance companies had signed petitions. вас not the 
demand for 


position to supply that demand, because they had 
acquiring an adjoining site to their present on, 
4,400 horse-power could be PA. At present they had power 
for 14,000 lamps, and they vacant space to increase plant to 
2.000 horse-power. If the order was 5 that station could not 
be the chief station for ligh the Ойу, but they would begin with 
it. The other companies d have to lay long mains, so that 
Smithfield Company was in a better position to compete than they 
rterhouse Street was in first class working 


was £8 000 or £9,000 a pt | 
Cross-examined . FrrzGEBALD, WiTBESS said by having а 
compact area and а long load were in а favourable position for 


Bu cheaply at present. they got a provisional order they 
— nd quien fortia 


on would n 


ration. 
By Mr. Fazzuan, QO. (for the с London Electric Oom- 
had to interfere with their 


power by 5,000 H.P. 

Re-examined by Mr. BALrovug Browns, WriTNESS said they had no 
demand for light on Sundays. To carry a main from Willesden would 
be very expensive. If they got an C 
should not make arrangements to have а siding in connection wi 


* , director Bmithfield Company, 
the company got a provisional order to supply the City they would 
have no difficulty in raising the necessary capital. 


Mr. Frrzammarnp: It would not be a very promising prospectus to 
put before the public would it ?—I think so. 

Although there was not enough profit to pay the debenture-holders 
one year ?—It is not proposed to ask for money to carry on the 


existin 

Further cross-examined : It would require about half a million of 
money to compete with the City of London Electric Light 
Com , | 

Be Mf. FamEMAN: He did not know that the Smithfield under- 
taking before his company took it up had been hawked about the 
City. Their present capital of £110,000 was subscribed twice over by 
the public when it was offered 18 months ago. 

This closed the case for the Smithfield Oompany. 


Mr. Suiagss WiLL, Q. O., addressed Sir Courtenay Boyle for the 
Charing Oross and Strand Electricity Supply Corporation, and showed 
the capital powers thecompany possessed. They had 1 
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mains laid altogether in the areas over which*they had powers. The 
company attributed their success to the cheap supply, thoroughly 
reliable and even pressure, and the readiness of the company to meet 
the demands of customers. They had had many requests to supply 
people in the City, and in 1897 wrote to the Commissioners of Sewers, 
asking to their consent to try and get powers. After having an inter- 
view with the ration the company were informed that the Cor- 
poration was unable to give its consent to the application. They had 
а petítion signed by 5,000 persons, comprising 29 of the principal 
banks, 81 of the principal insurance companies, and a large number of 
newspaper proprietors and printers, mare for competition. Only 
the signatures of responsible persons had bren obtained in that 
petition. In every part of the company’s districts there was com- 
petition, and in one part of their district three companies were com- 


g. 
Bir Counrmunay Boyrm: It’s а very small bit, isn't it? 
Mr. WILL said it was about one-third of the St. Martin's district. 
diete prid had found that competition lowered the price and 
in the consumption, and in the end was best for the company. 
He could not see why the company would not agree to his company 
coming in for а com order. They were tly prepared to 


exist. It had been stated that the City of London Company bad 
lowered its charge, notwithstanding that it had dropped its dividend ; 


said the company had 


laid they 

to supply. The present prices charged by the City of 

London Electric Company were too high, and only the wealthy could 

use it. If such charges had been mado in their district they could 
not have had such a return as the City Oompany had. 

You are prepared to supply the City at the same price you supply 
your districts now ?—Yes. | 

А04 electric power at 3d. to 2d., according to the amount supplied ? 
—Yes. 

Continuing, Wrrmmss said that with the prices of өп ош 
down from 1894 to 1898, their dividends had been going up, the 
number of lamps had increased three-fold. lamps all the 
year round the average length of time they would burn would be 
2°68 hours day. The Metropolitan Company was nine times as 

as and believed they had not enough to supply 

own com . He did not believe there d be bond 

Jide competition if thé Metropolitan Oompany had their order given 

because one of the officers of the City of London Company was on the 
board of the litan Company. 

Several witnesses wore then called by Mr. Will to prove the failure 
of the City of London lighting and the high price paid. 

Mr. ВклгЕ recalled, was cross-examined by Mr. UR BROWNE, 
and said that if an order was granted the oompany they would supply 
from their Lambeth station and from contemplated new sites. 

. Bir C. Born: What probability is there of your company acquiring 
a Site 7—1 think there is every probability. 

Further examined: His company purchased the private works of 
Messrs. Gatti for £70,000. They were actively competing with the 
Metropolitan Company and the London Electric Sapply gee on 
- They were already supplying light in Holborn from Lambeth. ere 
was in the 8 order to prevent them laying down 
mains in a district Vafbide their area of supply. They had an 
ко ш CAD ent от ы шапа ад by 

reement with the London peter ар brought mains across the 

ver over the bridge. They supplied a large amount of current for 


motive Purposes. 
Mr. WarrmmR: Would you be willing to put in а clause giving the 
local authority power to buy the generating station outside the dis- 
trict ?—Wi а period ; yes. 

Mr. W. H. PATCHELL, engineer-in-chief of the Oharing Oross and 
Btrand Qompeny for six years was called, and endorsed the evidence 
of Mr. Sear | 

The inquiry was adjourned at this stage. 


LONDON OOUNTY COUNOIL. 


Ат а meeting of the Oounty Council on Tuesday, the Parliamentary 
Committee reported having рас opere the London Connty Tram- 
ways Bill for the purpose of authorising the Council to adopt the 
conduit, trolley, or surface contact system on all or any of the 
Council's tramways. The schedule to the Bill contains culars of 
lands in Btreatham, Oamberwell, Lambeth, and Greenwich as possible 
sites for generating stations, and now used as d for genera 
tramway purposes. Having regard to the period of the year, а sus- 
pension of the Standing Orders of Parliament will be necessary in 
order to allow of the introduction of the Bill, and the Parliamentary 
Committee stated that they had therefore given instructions for the 


steps to be taken with a view to such s sion 
obtained. ee 


- Тни PRINCIPLE or PUBCHASB. 
With reference to the Central Electric Supply Company 's Bill, the Par- 
liamentary Committee stated that before the House of Commons Oom- 
mittee it was proposed that the power of purchase of the proposed under- 


undertaking 
voltage, as a 


taking should be reserved to the County Council in order to overcome 
the difficulty of purchase by more than one local authority after a 
period of 42 years. The House of Commons’ Committee, however, 
passed the Bull, the Chairman stating that the Oommittee did not 
see their way to depart from the decision arrived at by the two Com- 
mittees which considered the Metropolitan Bill last year. Oom- 
menting upon this the Parliamentary Committee said :—‘‘The 
дзева involved is one of importance, which might, perhaps, be 
t with as а matter of public legislation by an amendment of the 
provisions of the Electric Lighting Acts with respect to purchase. 
It will be for the consideration of the Council whether or not the 
present Bill should be further opposed in the House of Lords with a 
view to obtaining some satisfactory arrangement with respect to the 
urchase of the electric lizht undertakings." The Committee accord- 
gly recommended the Council to present a petition to the House of 
Lords against the Bill with this object in view. 


Erzcraio Traction rx SourH Lompon. 


The Highways Committee reported that the conference (referred 
to in the last issue of the Exrornicat RV m) between a sub- 


their consent to the experiment being made. i 

Prof. Kennedy, the committee further stated, was to havo left for 
the United States last Saturday, in order to investigate the sytem 
in use on the tramways in New York and other cities, and it was ex- 

that the advising engineer would probably present his report 

from four to six weeks. In order to be able tos ly act u 
the the committee suggested that formal application should be 
made to the two local authorities above referred to for the permission 
nece before approaching the Board of Trade. 

The Highways ommittee further asked the Council to sanction 
an expenditure of £150 in order to obtain for а month the 
advice of Mr. F. E. Oooper, M. I. O. E., to advice the Council in 
connection with the scheme for the construction of light railways in 
conjunction with the Council's tramways. 

The Building Act Committee recommended the Council to approve 
the plans submitted on behalf of the City of London Electric 
Lighting Company for the erection of a furnace chimney shaft at the 
Bankside station. 


PARLIAMENTARY COMMITTEES. 


County or LONDON AND BRUSH PBOVINOIAL. 


Bzronz the Select Committee of the House of Commons on Wednes- 
day last week—Bir William Coddington presiding—was commenced 
the consideration of the Oounty of London and Brush Provincial 
Electric Lighting Bill. Mr. Pembar, Q. O., Mr. Balfour Browne, Q C., 
Mr. Moon and Mr. Shaw арр in support of the Bill, against 
which a large number of petitions had been presented. 

Mr. Pu B, QC., in the case, said that the County of 
London and Brush Company a number of districts, some on the 
north side of the Thames and some on the south. Tae northern dis- 
trict included Clerkenwell, St. Luke's, Holborn, Bt. Giles, Mile End 
Old Town, St. George-in-the-East, Limehouse. Their southern district 
included Putney, Wandsworth, Clapham, Streatham, Tooting, Cam- 
berwell, St. Olave's, Bt. Baviour's, & . The company at present had a 
very difficult series of problems to deal with in the way of mains and 
gen stations. e fewer ting stations the company had 
to maintain, the more economical it would be able to work, and it 
was very essential in the interests of the consumers that the com- 
pany should be able to carry their mains from point to point by the 
shortest practicable route. The company therefore sought by the 
Bill to purchase additional land on w to extend their generating 
station in the City Road, on the Regent's Canal. On the south 
side of the river at Wandsworth they also proposed to extend their gene- 
rating station and they ht to obtain compulsory powers to purchase a 
site for a generating on on the Surrey Oanal, at Camberwell. 
The promoters also proposed to modify the provisions of section 9 of 
the Electric Lighting Act of 1882 as to the accounts to be rendered 
by the company. 

Mr. WonsLEY TAYLOR, Q.O., who piene for the London Oounty 
Council, here interposed, and said it aah papa save the time of 
the Committee if he stated that all the tioners against the Bill 
had ped themselves into various groups, as there were certain 
dons which substantially involved the same pointe. 

Mr. Римвив, in continuing his address, drew the attention of the 
Committee to the report of the Committee on Electrical Energy which 
sat under the presidency of Lord Oross last session, and said that 


that report a on some of the allegations made 
the petitioners against the B As to Ше power of purchase by 
e local authorities at the end of 42 that Committee had 


departed from the principle of the Act of 1882, as electrical energy 
was no longer oon to lighting purposes, and they had reported 
that it seemed undesirable that ra ч 5 hs id inge ns 
suppl uw th a few a hig 
Lern S rith buting mains at a low voltige, 
and to provide for any cases where it might be desirable, 
it was suggested that power should be given to the Board of Trade to 
insert a hase clause if satisfied that there was good reason for so 
doing is cliente did not wish to go beyond or unduly press the 
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of Viwount Oross's committee, which of course did not over- 
ride any decision which the present Committee might come to, but he 
had no doubt that proper weight and consideration would be given to 
the conclusions of that committee. The msin objection to their Bill 
was that of the London County Oouncil, on the ground that it did 
not provide a power of purchase by the local authority. The County 
Council in support of their contention quoted the Acts of 1882 and 
1888, but it must be remembered that in those years electrical energy 
was only in its infancy ; besides which the Council was not the pur- 
chasing body, but the various local authorities were quite independent 
of the Council. 

Mr. Prexos, president of the Institution of Civil Engineers, 
and consulting engineer to the General Post Office, gave evidence ia 
id sig of the petitioners, and said that in his opinion, instead of 
having a great number of small generating stations scattered all over 
London, it would be better to supply electricity in bulk from a few 
central stations soattered along the river, or by the main lines of rail- 
ways. That system would conduce to economy in production, and he 
estimated that it would be possible to bring down the cost of electric 
light in London to 3d. or 24d. per unit. ИС 

The Committee adjour: еї. 


At the resumed sitting of the Committee on Thursday, witnesses 
were called by Mr. Pember, Q.C., on behalf of the company. The 
first to be examined was Mr. Lawson, O.E., the engineer and manager 
to the company. Replying to counsel witness said that at present the 
company ы d s ciae чон at Bt. мо. Ыт ЕР 

eir uke's station рэн о or lightiog 
70,000 8-candle lamps, but they wished to extend the station to a 
capacity of 120,000 lamps. At Wandsworth, when the present site 
was enlarged, they would have a capacity to supply 249,000 
8-candle lamps and 10,600 horse-power. They estimated that at 
Camberwell they would get about the same capacity as at 
Wandsworth. In all cases about 25 per cent. must be allowed for 
reserve. 

What до you estimate your future demands at ?—At Wandsworth 
we estimate that we shall need to supply 180,000 lamps in five years, 
in Camberwell 100,000, and in Bt. George-the-Martyr and St. Olave 
30,000, making a total of 310,000 lamps. 

WirNESS then gave a description of the site for the proposed 
station at Oamberwell, and said that it was an exceedingly advan- 
tegeous one in all respects. He had seen the petitions against the 
Bill, and those which came from landowners and occupiers whose 
property would be affected resolved themselves into the question of 
compensation. The company had offered an all night supply at the 
low charge of 3d. per unit; the ordinary charge being 7d. for the first 
hour and a half, and 3d. per unit afterwards. 

Rapl ing to Mr. WonsLEv Тлтгов, Q O., for the London County 
Council, Mr. Lawson said that in all his company were seeking to 
supply 12 new districts with а population of 1,213,000. Io his opinion 
they would not require further generating stations for that purpose, 
as they could get all they wanted by adding to their existing stations: 

In reply to Mr. EARLE, who represented the Battersea Vestry, the 
Wrrnxss admitted that the company had illegally laid down mains 
the Battersea district, but he said that those still remained by 
permission of the Oourt of Appeal. They had applied for an order 
to suppy that district, but as it had been refused they were not 
asking now for such permission. The company had been treated 
moet vindictively by the Battersea Vestry all through. 

By Mr. Авиогр BrATHAM : If the parish of Islington desired, the 
prone would enter into an un not to supply electricity 

that parish, notwithstanding that in order to supply Hackney 
they would have to go through a large part of the Islington 


The witness was further examined by Mr. Talbot, for the Camber- 
well Vestry, aud by Mr. Dickinson, who appeared for the Wandsworth 
District Board, and his cross-exam was not concluded when 
the Committee adjourned. 


On the Committee re-assembling on Friday Mr. Lawson again 
took the witness chair, and his cross-examination was continued, 
when Mr. Vesae. Knox examined the witness at some length 
as to the proposals of the company with regard to Shoreditch. The 
witness explained that the object of the promoters in wishing to 
carry their mains through Shoreditch was to serve districts beyond 
that pzrish in an economical manner. 

Have you made any estimate as to what it will cost you to put up 
the generating stations and to lay the cables you pro under this 
Bil?—Yes. The cost of the 8:. Luke's extension will be £33,000 or 
£35,090. The total cost of the cables we should run under Shore- 
ditch will be under £10,000. Ia all we may want to spend iabout 
£432,000. OContinuing, the witness said that they had spent £58,866 
in their northern district and £15,000 in Holborn. In Wandsworth 
their expenditure had amounted to £243,000, and to £45,900 in 
Camberwell. They had also expended money in provincial cities in 
connection with other undertakings, which had brought their total 
expenditure up to £562,587. The company had a called up capital 
of .£400,C00 in ordinary shares—upon which no dividend had as yet 
been paid—and in addition еу һай £200,000 6 per cent. preference 
shares which they issued at а premium. Witness admitted that the 
company engaged in financial operations as well as in electric light- 
ing, bat he denied that the present application could be regarded in 
that light. It was, he said, a bond jide application to obtain powers 
to supply electricity in London. 

Re-examined by Mr. Pauser, WirNESS said that no fair com- 
parison could be made as to tLe charges of а company and that of а 
1 cal authority. In the first place a local authority could save a good 
deal of capital expenditure by using existing offices, &., and then 


they could borrow from the rates without having to pay any interest. 
He believed that the Shoreditch Vestry borrowed £20,000 in that 
way last year, for which they would not pay a y interest. Then 
again, a local body did not rate its own mac , although they 
took good care to rate the machinery of any company that was 
working in the parish. : 

Replying to the CHAIRMAN, the WrrNESS said that the promoters 
were only asking under the present ВШ for rights of way and sites 
ene their existing stations and for a site for one new 

on. 

You do not propose to take any new areas of supply ?—No. 

By Mr. OoL v LA: The company would be 2 а very 
position if they did not get their Bill through, because they would 
not be able to meet the demands which were sure to be made upon 
them in the future from Oamberwell and other districts. 

Bir F. рини next gave onaman ur оза of b a Ре said 
that, gen у speaking , he agreed wi e views o . Lawson. 
He had visited, he ssid, the sites of the p extensions, and was 
of opinion that they were admirably suitable for the purposes to 
which they were to be put. They would result in more economical 
wor , and. that must be of public advantage. 

Mr. Lawson was recalled, and said that the £35,000 he had men- 
tioned as being the cost of the propona extension at St. Luke's was 
merely for the extension of the buildings, and did not include the 
laying of the mains. In all, the total expeuse to which the company 
would be put under the Bill if they carried out all their wishes would 
be probably £200,000. 

. Рвмвив said that that concluded the case for his cliente. 

The case for the objectors was then opened by the examination of 
Mr. Саїррв, of the firm of Gooddy, Cripps & Oo., who said he strongly 
objected to the Bill because under it the company would have power 
to acquire the wharf nek 5o his company, and if that were done 
their business as marble merchants would be practically ruined. 

The Committee then adjourned until Monday. 


Oa Monday the consideration of the London and Brush Provincial 
Electric Lighting Bill was resumed. 

Mr. LiTTLEB, Q O., addressed the Committee for the Whitechapel 
Board of Works, and said that the objection of his clients to 
the Bill was that it embodied an ordet whieh, if granted, would do 
them а great deal of harm, aud could not possibly do them any good. 
Whitechapel lay between St. Luke's, where one of the compavy's 
generating stations was situated, and several of their other districts 
in the East of London. Unless there was some almost imperative 
reason for passing through Whitechapel, or any other district which 
could not be benefited, no such Parliamentary power as that sought 
should be granted. It would inflict upon the petitioners considerable 
burden and responsibility, as their streets were honeycombed 
with underground mains, sewers, wires, &c. and were largely 
covered with wood pavement which could not be inter 
fered with without loss to the road authority. Another 
objection to the proposal of the Bill was that, if the pro- 
moters were once allowed to pass through Whitechapel they ши їп 
some future session do something in the жалу of competition with the 
Board of Works, who were themselves supply electricity. He 
held that there was something else behind the Bill—-that the pro- 
moters contemplated something which the committee knew g 
about. If measures of this kind were allowed to pass they would 
soon have London riddled and honeycombed worse than it was at 
present with wires, and that not for the public advantage, but for 
the benefit of this private company. ; 

Mr. Оковав WnurirEHBAD Рвветон, clerk to the Vestry of St. 
Luke's, said the ¢ffect of the proposed works would be to deprive 
them of rates to the amount of £1,227. 

Mr. WHEELER, QC., for the Vestry of St. Matthew's, Bethnal 
Green, submitted that the essence of the report of the committee of 
last year, on which Mr. Pember had relied, was that if the Blectricity 
Generating Company could not find a genera station in its own 
district it might go into another district to find it. With r to 
the special cass of Bethnal Green, he protested against giving the 

romoters a roving commission to go where they liked, no streets 
being indicated as those through which they wished their mains 
to run. 

Mr. W. F. Dewzy gave evidence for the parish of Islington, and 
said his parish had already spent £200,000 on electrio supply, and 

roposed to spend another £100,000. They supplied electricity for 
electric lighting at 34d. per unit, for power during the чала at 
34d.,and for private lighting at 7d. for the first hour and 4d. for 
every subsequent hour. Ав ап electric lighting authority they had a 
strong desire to reserve to themselves the streets down which the 
promoters were seekiog powers to go. Oae of his objections was 
tbat the Bill as drawn in the clause dealing with accounts would 
render it impossible to acquire the company's undertakiog in 

i n. knew it was said that the Bill did not 
enable the company to supply electricity in Islington, but 
the moment they had laid a main down a street there was nothing to 
prevent them from spreading wires transversely in order to supply 

rivate consumers. He maintained that Islington was not between 
Bt. Luke'e, where the company's generating station was situated, and 
Hackney, which the company wished to supply with electricity. At 

resent the streets of Islington were congested with electrical mains. 

is objection, no doubt, would be met by the insertion in the Bill of 
a clause declaring that electricity ehould not be supplied to private 
consumers in the parish of Islington. 

Mr. PEMBEZR, Q O., proceeded to inform the Committee as to the 
parishes affected by the Bill He said that Battersea had obtained 
an electric lighting order in 1896, and Falham in 1897, and no work 
had been carried out, though it had been oummenced, and the same 
thing applicd to Whitechapel, which had obtained its order in 1892, 
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and Stoke Newington, which had obtained its order in 1893. 
Heckney and Poplar had obtained orders in 1893, but nothing 
had been done. Lambeth had got an order in 1892, but had 
transferred it to a company in 1897. Islington and Shoreditch had 
got orders in 1893 and 1892 respectively, and were carrying out the 
work. Bermondsey and Rotherhithe were applying for an order and 
the company sought to supply them. In the case of Greenwich, an 
order bad been granted to the company for а part of the district, and 
the company were asking for an order in that district. In the Lee 
district an order hid been granted to a company to supply a part, 
and the present promoters were seeking to supply the district. The 
Bethnal Green Vestry were applying for an order, and so were the 
company. Camberwell was the company's district, nd in Lewis- 
ham powers were being sought both by the authority and the 


company. 
The Committee adjourned over the holidays. 


Onarina Cross anD HaMPSTRAD RAILWAY. 


Он Wednesday last week the Select Committee which is inquiring 
into this Bill again met to consider certain proposed clauses. 

Mr. A. F. JarrnB:8, the chairman, said the Committee had decided 
not to insert the clause asked for by the Duke of Bedford, reqairin 
notice to treat to be given by the promotersiin respect of the subsoi 
through which the proposed line would ron under property on the 
Bedford estate. Clauses relating to the provision of workmen's 
trains were inserted at the instance of the London Oounty Council, 
and the Bill was reported to the House for second reading. 


‘CORRESPONDENCE. | 


= Railway Block Signalling. 


I have read with interest the correspondence which has 
been carried on in your columns for some few weeks with 
respect to Mr, Pigg’s book on the above subject, although I 
have not seen, neither do I wish to criticise, the book 
` referred to. Bat I certainly think Mr. Christopher J. 
Little’s letter, contained in your issue of the 17th inst., 
deserves soine slight criticism. 

In the first place, the claim to being the inventor of the 
absolute block system is, to say the least, a somewhat com- 

rehensive one, as, according to my own personal know- 
edge, all the railway block systems now in use have been 
evolved, not from one person’s brains alone, but are com- 
binations of very many different inventione, the result of 
many. years ience of the requirements of 
railway working. It is not, however, quite clear what che 
perticular system is to which Mr. Little lays claim. 

Whether electrical, mechanical, or a combination of the 
two, or to the broad principle of not allowing any two 
trains following each other on the same line of rails, in the 
same fection, at the same time. 

If the latter, I am afraid that few railway men, even at so 
comparatively early period as 1865, would have allowed that 
the idea was new, as I am certain that apparatus both elec- 
trical and mechanical was in use for this purpose long before 
that time. 

In fact, “in the year 1842, Mr., afterwards Sir William 
Cooke, proposed the absolute block system of working rail- 
waye, and during the 50 odd years which have succeeded 
various modifications of Sir William Cooke's plans have 
been tried on nearly all the railways, with the result of 
finding that nothing short of the absolute block system 
then recommended by him will meet the present require- 
menta." 

With regard to the permissive block system, $.e., that in 
which two or more trains are allowed in the same section: 
this, as Mr. Little states, is not the absolute block system. 
But it is, nevertheless, ia use, in a modified form at 
the present time, in places where the exigencies of the 
traffic require it, such as slow goods lines and stations 
where there is & through running line, in addition to 
в platform line. The through running line being worked on 
the absolute and the platform line on the permissive 

Trusting Mr. Christopher J. Little may succeed in provin 
this claim and во beta tie £50,000 reward to which he 
considers himself entitled. 

F. W. Cooke, M. I. E. E. 


Marlborough House, 
Holly Road, Retford, Notts. 


The Wehnelt Interrupter. 


Conoerning the Wehnelt electrolytic interrupter, I herein 
enclose an extract from Gore's “ Art of Electro-Metallurgy ” 
(page 197), which will be interesting to the readers of your 
journal, | : 

Hoping you will find space to insert it in the columns of 
your papar. 
J. Strachan. 


Electrolytic Vibrations and Sounds.—As long ago as the year 1801, 
Gerlom observed that mercury exhibited peculiar movements whilst 
acting as an electrode in electrolysis, and this phenomenon has been 
since investigated by Sir J. Herschel, Sir Н. Davy, aud others. 
According to G. Lippmann, the contraction of a globule of mercury 
(whilst acting as а cathode in dilute sulphuric acid), on the passage 
of the current, is due to a change in the capillary constant. (Journal 
of the Chemical Society, Vol. xi., p. 1,004.) It was whilst investigating 
these peculiar movements and searching for thermic changes in electro- 
lysis, by passing an electrio ourrent through а solation of doublecyanide 
of mercary and potassium with mercury electrodes, that I first heard 
& faint sound, and then observed the surface of the mercury covered 
with waves; and by further research was led to the discovery of 
electrolytic sounds; the dancing motion aud musical sound b.ing 
due to the alternate formation and destruction of films upon the 
mercury by electrolytic action. A paper on the subject in the 
Proceedings of the Royal Society, 1862, contains a fall account of the 
phenomenon, and the influence of various circumstances on it. 

The best liquid for producing the sounds consists of 10 grains of 
cyanide of mercury, and 100 of pure hydrate of potash, dissolved in 
28 саз. of aqueous hydrocyanio acid, containing 5 cent. of the 
Anbydrous acid (“ Scheele's strength”) ; the liquid should be filtered. 
The phenomena usually occur only at the negative electrode, and out 
of a large number of solutions examined, the only ones in which the 

honetic vibrations occurred were those alkaline cyanides containing 
ved mercury. The quick-silver may be contained in two very 
small watch glasses submerged in the solation, and the current from 
either two Grove's or five Smee's cells, conveyed to the electrodes by 
tinum wirer, protected, except at the ends, from contact with the 
quid by means of tubes of glass or Iadis-rubber. Daring the 
occurrence of the sounds the current itself is rendered imperfectly 
intermittent, and the arrangement may to a certain ex‘ent be 
employed for similar uses to those of a break- hammer. 


Slater Lewis v. The Scientific Publishing Company and 
John Heywood. | | 


Will you permit me, as the author of the defendants' 
book, to add a few words to Mr. Slater Lewis's letter of 
21st inst. : 

The defendants’ counsel was not called upon for any reply, 
and had, therefore, no opportunity of rebutting the plaintiff's 
allegations. The case bruke dowa on his own showing. 

Two of the instances of infringement relied upon by him 
were the expressions “good all round man,” and “ official 
mouthpiece of the Board,” both of which were employed by 
me in articles published some months before Mr. Lewis’s 
book appeared. As most of the other instances were of a 
like nature, it was easy to make up the 109 рагаргарһа. Тһе 
plaintiff appears to have been under the delusion that he 
could copyright the English language; Mr. Justice Cozens- 
Hardy very properly decided that he could not do so. 

The plaintiff claimed as the easence of his system the in- 
terlocking of the cost accounts with the commercial books. 
In my book I keep the two seta entirely distinct, exactly as I 
did in articles which I published 23 years before Mr. Lewis's 
work saw daylight. Е 

The judge has decided that there was no iufringement of 
copyright. When, therefore, Mr. Lowis speaks of paragraphs 
being “ without question confiscated from my work," and of 
* wholesale piracy,” he is verging on libel, if not actually 
guilty of it. It would be wise to obtain legal assistance 
before he indulges his spleen in any more letters to the 


I am quite content to leave to the readers the question of 
the relative merits of the two books. I, at all events, have 
not insulted the engineering profession by declaring that 
“only one factory in half-a-dozen is under thorough 
control,” nor have I degraded the position of the general 
manager by placing among his most important duties the 
superintendence of the filiny of letters and the tidiness of the 
offices, drawers, and cupboards. 

Francis G. Burton. 

Waterloo House, Poynton, 

March 27th, 1899. 
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The K R Law. 


In the ELEcTRICAL Review, March 17tb, I notice a 
criticism on my recent paper on the K R law. 

Your reviewer makes the curious mistake of assuming I 
have worked from Prof. Blakesley's formula for an infinite line. 
My formula (4), however, is given on p. 65 Biakesley’s 
* Alternatiog Currente,” for the current received on an 
earthed line when & = l, 

I have nowhere alluded to any serious discrepancy between 
Lord Kelvin’s and Prof. Blakesley’s conclusions. My figures 
rather illustrate the contrary. 

I, however, congider Prof, Blakesley’s method an advance 
m Lord Kelvin's, although neither can be regarded as 

Some interesting figures would, no doubt, be obtained if 
the E.M.F. was treated as & variable, as suggested by your 
reviewer. But it was scarcely within the scope of my paper 
to do this. 

W. Moon. 
March, 27th, 1899. | 


BUSINESS NOTICES, &o. 


The Affairs of Easton, Anderson & Goolden, Limited. 
—A meeting of creditors of the above company will be held at the 
Guildhall Tavern, E.C., on April 12th, to consider a summary of the 
statement of affairs by Mr. W. B. Peat, liquidator. The deficiency 
acoconat shows the amount at debit of profit and loss account at June 
90th, 1898 (being loss on working from July 1st, 1893, to June 30th, 
1898), as £28,717 odd; loss on working, July 1st to October 28th, 
1898 = £4945; special amounts written off at October 28th, 1898— 

odwill £7,500, expenses of issue of debenture stock £5,782, patents 
(not valued) £15,267, patterns and drawings (not valued) £13,500. 
There bas aleo been written off £9,697 for bad and doubtful debts, 
and £10,017 shares in other companies The depreciated value of 
pee is acoountable for £44,479, making a total deficiency of 

,907. 


Alexander v. The Automatic Telephone Company 
and Margowski.—Before Mr. Justice North in the О 
Division on 23rd inst, plaintiff moved to restrain the defendants 
from acting upon a resolution to remove him from his office asa 
director of the defendant company and from preventing him carrying 
out his duties as such. The motion was the result of proceedings at 
an extraordinary general meeting of the company, where a resolution 
was said to have been put and carried ; but it was alleged by the 

laintiff that the meeting was eo disorderly that no business could be 

one, and that if the resolution had been properly put it would have 
been lost. The defendants, however, contended that no poll was de- 
manded, and that, therefore, the chairman's declaration that the 
motion was carried was sufficient. Mr. Justice North said he could 
not find any evidence to justify the statement that the resolution was 
carried by a tremendous majority. He was of opinion that the 
. g to end, and that it was a dis- 

act on the part of the chairman, Mr. 

declared the resolution when it had never been put, and the 
meeting had not been told what was going to be done. The chairman 
and a number of persons present seemed to bave forgotten how to 
behave as gentlemen and men of business. The attempt to remove 
the plaintiff from the office of director failed, and the injunction must 
be granted. The parties, however, were all of them so wrong from 
ene to end that he should not give either side one penny of 
cos . 


Alleged Theft.—At the Greenwich Police Court last 
Thursday several men (named Williams, Smith, Olark, Gunning, and 
Rodd) were charged on remand with stealing electric cable (value 
£174) the property of the Orystal Palace District Electric Light 
Supply Company. Prisoners were again remanded. 


The Aron Heter.—Aeoording to notice in the London 
Gazette the Board of Trade has approved the Aron alternating current 
meter deposited on November llth, 1898, by the Aron Electricity 
Meter, Limited, also the manner of fixing. 


Award.—The Lister Electric Light and Power Manu- 
facturing Company, of Dursley, Glos., were awarded a First Award 
and Gold Medal for a dynamo exhibited at the Exhibition lately 
held in Auckland, N.Z. 


Battery Cost Caleulator.—The Electrical Power Storage 
Company are introducing an automatic price list for storage batteries, 
which gives the prices complete of batteries from 15 lamps at 40 
volts to 300 kilowatts at 220 volts. We have received one of these 
automatic calculators, which consists of a very convenient arrange- 
ment of sliding scales showirg the costs of complete batteries of 
various capacities. 


Margowski, to have 


Electrica] Wares Exported. 


WERKE ENDING FEB. 15TH, 1898. 


Port. Value. 
Aden. Teleg. mat. . £23 
Amsterdam ee ee oe . F0 
Antwerp  .. T a — 244 
Auckland. ss es x 27 
Bangkok € SS . 229 
Barcelona .. ut А .. 210 

1 Teleg. wire aig 98 
Boulogne js d ee ee 20 
Buenos Ayres. Teleg. mat. 478 
Calcutta T Js .. 851 
Cape Town.. T $e F 25 
Clinde ES 25 А .. 156 
Colombo vs T ix 60 
Delagoa Bay : 1,832 
Durban vs 8,001 
Flushing. "T oe 8 8 60 
Gibraltar .. oe 23 . 588 
Gothenburg es ee oe 128 
Hong Kong.. ae ee . 150 
Leghorn... .. zs .. 192 
Lisbon oe ee oo oe 48 
Madras ue ss - zé 5 
Melbourne .. Я ds .. 762 
Napier vs ae x i> 10 
Ostend A e ki - 50 
Port Elizabeth. Teleg. mat... 450 
Bhanghai oe es oe oe 115 
Singapore .. А . 178 

» Teleg. wire 61 
Sydney 2s s . 885 


Wellingtoen . . 77 
Yokohama ee es oe ee 985 


£11,874 


Total 2s 


Boulogne ee 


Werer mond Fes. 14TH, 1899. 
Port. Value, 
Adelaide es . £515 
Alexandria .. Ps ae 
E: Teleph. stores 
Amsterdam. ae vis 
Antwetp s ae os 
Auckland ee eo ee eo 
Brisbane vox » x 
Buenos Ayres. Teleg. mat. .. 
Teleph. mat... 


з 
Calcutta 
Canterbury.. 
Cape Town " vi. - 
Christiania EM жә Бе 
Colombo К s 


Copenhagen ee T 

Durban be ee ec oe 

East London га es 

Hamburg ee ee ә Ф еа 

Hong Kong. 15 tons old Teleg. 
wire (value not specified) 

Perth 5 T 

Port Elizabeth ,. 

Rio de Janeiro 


99 
Rockhampton  .. #2 
Rotterdam. Teleg. mat. 
Shanghai as M 
Rings oe os oe 
Stockholm. Teleg. mat. 


Teleg. mat. 2 


Bydney T аа 
4 Teleg. mat. 

Toronto ss ió 

Wellington .. 


Yokohama .. 


FETU ТЕГ ЫНАНА 


TN 


Total се £1 


Foreign Goeds Transhipped :— 


Jersey and Guernsey. Teleg. 
poles ee ee ee oe 


Electrical Wares Exported. 


Wim muprsG FEB. 22np, 1898. 


Port. Value. | Port. Value. 
Albany £49 | Adelaide . £104 
Amsterdam.. “a x 84 Amsterdam 25 
Barcelona .. 855 is s 10 Beira ja se oe „ 65 
Bombay  .. е ss es 70 Bilbao E vs is ae 50 
Buenos Ayres ui T .. 180 Bombay % as «s . 190 
Calcutta... oe +a 29 74 „ Teleph. stores... . 18 
Cape Town .. m ss . 183 Brisbane. Teleg. mat. eo 1,976 
Durban us а ae 126 1 Teleph. stores .. 296 
East London PME EE 81 | Buenos Ayres eo. 488 

n Teleg. mat. 2747 Calou tte .. H9 
Flushing v > 221 Cape Town.. s - . 300 
Fremantle .. - e .. 1,825 їз Teleg. cable .. 18,480 
Gothenburg. Teleg. mat. .. 2316 Colombo ss ad) ee 18! 

"Я Teleph. mat. +875 Copenhagen oa э .. 880 
Malaga "T 8 ; 158 Delagoa Bay vx wa , 983 
Monte Video 80 Durban Є ws 1,891 
North Sea .. 5,848 » Teleg. mat. 982 
Perth.. i ee es .. 820 East London è ^ . 45 
Port Elizabeth  .. “> .. 764 Fremantle .. e T „ 94 

ii Teleg. mat. .. 421 Hamburg T - .. 100 
Rangoon : a - . . 1,576 Hovg Kong. aa .. %1 
Rosario s > * ©» 55 Madras zx - es .. 0 

” Teleg. mat. ee 61 Malta ee ee ee oe 169 
Rotterdam .. 5a E . 240 Melbourne .. ET bx 8,916 
Bingapore .. е i3 n 45 Newoastle (N.B.W.) 8 
Bydney is T © 2s 99 Ostend as wi е, 219 
Trieste. Teleg. cable .. 2,050 Otago zu а .. 950 
Takiti x га 2s 6,000 Perth. Teleg. mat. - .. 900 
Yokohama .. s s% m 10 Port Elizabeth  .. v ik 16 
Zanzibar. ys .. . 24,480 Rio Janeiro, Teleg. mat, .. 718 

| Rotterdam. Teleg. mat. s 18 

Shanghai .. EP ES QS 9 

| Singapore. Teleg. mat... . 19 

Stockholm. Teleg. mat. a 69 

Bydney oe Я Fs oe 1,94 

5 Teleg. mat. . 159 

| Tientsin. 'Teleg. mat. .. 988 

| Wellington. ss = .. 618 

Total is £48,841 Total £38,600 
Bankruptcy Proceedings.—The first meeting of 
creditors was held on Tuesday last at the London Bankruptcy Oourt 


under the failure of Charles & Blackwell, 
The debtors entered into partnership 


London and Leicester. 


Wir anpa Fees. 218r, 1699. 


electrical орсо 


п 
October, 1897, and carried on business under the style of the Oentral 


Electrical Engineering Company. Accounts had been filed showing 
liabilities £1,626 (unsecured, £1,373), and assets, £571. The failure 


is attributed to the non-success of the flotation of the Stead 


Lamp, Limited. A resolution was 
accountant, Leicester, to wind up the estate in bankruptcy assisted by 


a committee of inspection. 


Ато 
for Mr. W. M. Ri | 


At the Huddersfield Bankruptcy Oourt last week, a receiving order 


was made 


against James Edwin Stott, of 10, Wood Street, m 


Arcade, and 9, Westfield Road, Huddersfield, an electrician, trading 


as James E. Stott & Co. 


Liquidations, Dissolutions, and other Notices.—At 
a meeting of the North-Eastern Telephone Company, Limited, at 23, 
Dean Street, Newcastle, on April 13th, the liquidator will give an 
account of the winding-up proceedings. A meeting s the 


Date and Time Stamp Company will be held at 2, 


oergate Street 


Buildings on April 25th, for a similar purpore. The liquidator of the 
Hope-Jones Electric Organ Company will report about the winding- 
up of that company at 8, Fenwick Btreet, Liverpool, on April 25th. 


ч 
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Bristol Gas Company and Electrical Supply.—A 
curious contest has arisen between the Bristol Gas Company and the 


Civic Electrical Committee, or in other words, the Corporation of. 


Bristol, and this occupied a Parliamentary Oommittee, of which 


Lord Derby was chairman, for a considerable time last week. The 


gas company asked for sanction for a Bill giving them fresh powers, 
of many kinds, including that to make a very large increase in capital 
but the chief point which occasioned controversy were clauses w 
would have authorised them to become ccmpetitors with the Cor- 
poration in electrical supply. The gas comyaay did not, of course, 
ask for power to lay electrical mains in the streets, but they proposi 
to supply gas engines, dynamos and electric motors, and to get 
authority to make such a reduction in the charge for gas supplied for 
such purposes as they might in their discretion decide upon. This 
have ically repealed the present provision which gives 
the Corporation, as very large users of gas a most favoured customer 
clause, and it was suggested by the opponents to the Bill that what 
was likely to ha would be this:—The gas company would be 
under no ob on to supply motors and means for producing 
electricity to small users, but might pick out big concerns, such as 
hotels, and business premises, and offer them such 
terms as would induoe them to manufacture their own electricity 
with the aid of the appliances and the gas “рү by the 
company. 16 was even suggested on bebalf of the Electrical Oom- 
mittee, that in their keenness to cut the ground sway from the 
Corporation, gae might be supplied for the manufacture of electricity 
ata which was unremunerative, the loss having to be made up 
by the general consumers of gas. At the conclusion of the gas 
company's case, Lord Derby, the chairman of the committee, in- 
timated tbat the committee would not allow the gas company to 
interfere with the electriclighting or electric motive power of the Cor- 
poration. Evidence was then given by Mr. р Pearson, chairman 
the Bristol Electrical Committee, and others, including Mr. 
ae yd ооа had en) made by the Bill promoters to the vk 
orporation was charging or proposing to greatly 
reduced rates for electricity for motive power, and Mr Frese, in 
drawing the attention of the committee to the effect of a 
output, sigt:d that ia June there were 35,000 units of electricity 
manufactumd at Bristol at a cost of 48d. unit; whereas in 
December $e output rose to 195,000 


ances must be strack out, the company should be at liberty to 
entiate in the rate chasged for motive power and lighting. 


for the supply of electrical pu 


in with the sewerage m. An American manufacturin 
firm sent in a tender at £19,6 Mr. Young accepted the 
tender on the ground tbat it would 


the work carried out under the eyes of tho department 


Gillingham.—The tender of Mesas. Priestley & Taylor 
(Leeds) has been accepted by the District Council for up the 
ера ене at New Brompton, Chatham, with electric light 

в. 


Glover v. Glover.—At the sitting of the Ohancery Court 
of Lancashire in Liverpool on 27th inst., Mr. Maberly moved, on 
behalf of the plaintiffs, W. T. Glover & Oo., Limi the 
defendants W. James Glover (established in 1818), Limited, to restrain 
the defendants from carrying on business as electrical cable and 
electrical wire manufacturers under any title of which “Glover” 
forms part, on the ground that “Glover's cables” had acquired the 
signification in the trade of being electrical cables made and sold by 
plaintiff company. The defendant company had 1 been 

their prospectus came out at the end of week. 

W. James Glover & Oo. might be carried back 
18, but that business was one simply and solely for the manu- 
cables for haulage, and not in any sense electrical cables. 
17th inst., when the action was started, an advertisement 
in the form ofa letter in the Manchester Courier stating 
consequence of this action the company would not go ta allot- 
t, and applicants for shares would have their money returned to 
His » Vice-Chancellor Hall, observed that this rather 
the tion of matters from the point of view of granting an 


PPEEREES> Se 
11 


| 


] 
mere shell, Mr. Sutton, for the dsafendant company, said bis clients 


facts would be 


complicated, and one question would 
be whether 


the „ defendants intended to act fraudulent! 


business in the way they had been accustomed to do up to the 
trial, As to what their rights might be afterwards, he did not know. 
There would be liberty to the plaintiffs to bring on the motion again 
at any time if so advised. 


A Hanley Bankruptcy Appeal.— Yesterday, in the 
Bankruptcy Division of the High Court before Mr. Justice Wright 
and Mr. Justice База, ишш as э Divisional Court, the appeal 
came on for "er Ars tehead, debtor, ес parte the Bafeon 
and Swan United E Light Company, from the Hanley County 


the exceptional cost to have — 


ause the defendant company was now reduced to a. 


— 


Court Mr. Muir Macken: e re presente 1 the appellant, the debtor, and 
Mr. Carrington appeared for the respondents. The appeal was from a 
receiving order made against the debtor, who is an engineer, on the 
petition of the Edison & Swan Company, and the ground of the 
. Tar ао of the act of bankruptcy there was 
not a sufficient debt due to support the petition. 
1883 provided that no person was entitled to present a petition 
unless the debt amounted to £50, and Mr. 
t that the £50 must be due at the date of the act of 
per It appeared that Mr. Whitehead received goods 
from the company on sale or return. He had previously dealt 
with the Manchester Edison & Swan Company, who were taken over 
by the United Company, together with all the arrangements they had 
made. At the time of the transfer the debt due from Mr. Whitehead 
to the former company was £92 10s. On June 25th, 1898, the Edison 
and Swan United Company commenced an action for £105 14s. 7d., 
which included the £92, and £13 4s. 5d. for further goods supplied. The 
debtor resisted the claim with the exception of £19, w he paid. 
He returned goods to the amount of £50 15s. 6d., and was given 
credit for £69 16s. 3d., leaving £35 18s. 4d. due. On January 13th, 
1899, Judgment was given for that amount with £25 Os. 70. coste, 
but on January 10th the debtor had executed a deed of a»signment 
for the benefit of his creditors, and the point was tbat at the time of 
the act of bankruptcy the debt was only £35 odd, the costs in the 
action not becoming due until after judgment. Mr. Herbert Reed, 


Q.O., argued that the costs became a part of the original debt, and 
that there was nothing in the Act of 1883 to prevent its recovery. 
against this view and allowed the 


Their Lordships, however, decided 
appeal with costs. 


Lists.— We have received from Mr. Joseph Edmondson, 
of Bradford, lists giving description and testimonials of Edmondson's 
and Dawson's patent startor for gas engines. 


New Electrical Works,—It is stated that a Sheffield firm 
rele yet cay engineers bas secured a site in Unstone on which to 
erect wo 


New Telephone Patents.—Mr. Commissioner Kerr dis- 
posed of an action in the City of London Court on the 24th inst., in 
which Mr. Edwin N. Henwood, Great St. Helen’s, E.O., sought to 
recover from the defendant, Mr. Thomas J. Howell, electrical engineer, 
Barford Street, Liverpool Road, the sum of £40 and a declaration 
that he was entitled to a tenth of his receipts in respect of a new tele- 
Lee Mr. Bhaw appeared for the p ,and Mr. John Black 

or the defendant. the evidence it apposen that the defen- 
dant, although blind and very deaf, had invented a valuable telephone 
transmitter. He wanted to put it on the market, and he came to 
the plaintiff for assistance. The plaintiff's case was that the defen- 
dant signed an undertaking to give him 10 oent. commission on 
all mon sy raised at once (funds being urgently needed with which to 
take out f ) and a tenth share of all fature benefits. 


&bout to receive 4,000 

plaintiff asked to be paid 

money actually received by the defendant, and to have assigned to 
400 shares. In i 


He denied knowing the full extent of the tiffs commission note. 
patented had been con- 
the Dake of Norfolk, the Eastern Telegraph Company, 
Mr. Preece, of the General Post Office, and the Corporation of London, 
in reference to establishing a system in opposition to the National 
Telephone Company. N 

Post Office authorities for granting a license. The p 
assisted him no doubt, but he had no right to a tenth of the full 


benefit which might accrue. He did not sign the letter knowing its 
contents. The plaintiff had taken advantage of his blindness. Mr. 
Oommissioner according to the Times, said that was a serious 


to make the pou He could find no ground 
for it. There must be judgment for the plaintiff for £40, and for a 
tenth of the sbares w were about to be given to the defendant 
by the company, which it had been shown was just coming out to 
work his patent. 


Oxolin.—From the British and Foreign Oxolin Company, 
Limited, we have received sample and lists of oxolin. The lists 
detail the uses and advantages of the material as a substitute for 
India-rubber and for other purposes. | 


И л, 8 are informed that the French 
vernment are 
exhibitors in the matter of рн d 
mission for the Paris Exhibition have been officially informed by the 
Oonsul General of France that a Bill will sho:tly be laid before the 
French Chamber, in which certain clauses referring to the invalida- 
tion of patents are suppressed. The Act of 1868 will be re-enacted 
on the present occasion with some amendments. It will give the 
owner of a design the rights conferred by patent from the date of 
admission to three months after the close of the Exhibition without 
poe to any patent or registration which he may effect before 
expiry of that period. This gives a longer protecticn than is 
afforded in similar oases in the United Kingdom by British law, 
which specifies that application for the registration of the design 
must be made before or within six months from the date of the ing 
of the Exbibition. Her Majesty, by an Order in Council dated Feb- 
roary 30d, 1899, has declared that the Haie of Bections 39 and 
57 of the Patents, Designs, and Trade Marks Act.of 1889 shal] apply 
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to the Paris Exhibition of 1900. This relieves exhibitors from the: 


conditions specified in the said Sections of giving notice of their 
intention to exhibit. The new French Act, it is believed, will give 
British subjects greater protection than the ordinary British law 
affords to nch subjects; and this, coupled with the fact that 
French judicial decisions have no effect as binding precedents, should 
allay any fears which British exhibitors may entertain with regard to 
exhibitirg at the Paris Exhibition of 1900. 


Parliamentary Bills.—In the House of Commons on 
Monday the Central Electric Sapply Bill and the Bt. James’s and 
Pall Mall Electric Light Bill were considered and ordered for third 
reading. The Kensington and Notting Hill Electric Lightiog Bill 
was read a second time. 


Personal.—We are informed that Mr. Frank Little, late 
installation superintendent for Mr. Jobn A. Edmondson, Leeds, is to 
manage the Bradford branch of the National Electric Free Wiring 
Company, Limited, Faraday House, London, W.C. 


Smoke Nuisance.—On Monday the Charing Oross and 
Strand Electric Supply Corporation, Limited, were sammoned for 
disobedience to an order requiring them to abate a smoke nuisance 
upon their premises. Mr. Avory, for defendants, said that his clients 
had put in the best possible furnaces, and the fuel they burnt was 
the ne bal coal точ with coke to 3 чо e as far = 
possible. ey were under a statutory obligation to keep up a supply 
of electricity, and in these circumstances he submi that, ander 
Section 24 of the Public Health Act, they were entitled to claim 
exemption from further proceedings. Sir James Vaughan eventually 
adjourned the summons sine die, that the defendants’ furnaces might 
be examined as to their efficiency by 
the President of the Institute of Civil En 

The Olontarf Oouncil complained to Dablin Tramways Oompany 
recently of the annoyance caused by smoke issuing from the Dolly- 

mount electric power station. The company has promised to take 
steps to remedy the nuisance. 


- Theft.—Denis McMahon was found guilty, and a man 
named Gaynor pleaded guilty of the larceny of wire from the Oork 
Electric Tramway Company at the Oork assizos last week and were 
each sentenced to three months’ hard labour. 


. Trade Announcements.—Mr. Joseph Blackburn, elec- 
trical engineer and contractor, of Gresham Works, М ham, 
informs us that he has made arrangements for the introduction of 
further working capital into his business by converting it into a 
pone limited company, and has registered same as “ Blackburn, 

tarling & Oo., Ltd.” No change will be made in the management 
of the various departments, nor will any shares be publicly offered. 


Ventilatiog Fans.—The Edinburgh Markets Committee 
has adopted the scheme of the Wing's Disc Fan Company for 
ventilating Waverley Market. Ten fans placed in the of the 
light wells in the roof will be driven by means of electric motors. 


w. J. Glover & Со, (established 1818), Limited.— - 


We are requested to insert the following notice:— 


William James Glover & Company (established 1818), Limited, 
Warrington and St. Helens. 
NOTICE. 

You have our authority to state that in consequenoe of the action taken 
against this company by Messra. W. T. Glover & Co., Limited, of Salford, 
challenging the right of this company to use the name “Glover” as applied to 
„Electric“ cable-making, although the firm of Wm. Jas. Glover & Co. has been 
established for over 80 years, and long before Messrs, W. T. Glover & Co. came 
into existonce. 

No allotment of shares will teke place on the numerous applications sent in, 
and the money received on application will be returned forthwith. 


Yours truly, 
illiam James Glover & Co., 1818, Limited. 
Secre А 
агу G. Fairhurst. 


By order of the directors. 


ELEOTRIO LIGHTING NOTES. 


Arbroath and Kirkcaldy.—A deputation from the 
Co tions of Arbroath and Kirkcaldy waited on the Board of 
Trade on 24th inst. with reference to a clause in the Electric Powers 
Clauses Bill, which proposes that local authorities shall be prohibited 
from transferring powers conferred on them by provisional orders 
under the Electric Lighting Acts. The deputation pointed out that 
local authorities are at present free to transfer these powers to private 
companies, and urged that the law should not be altered in the 
manner proposed. Bir Oourtenay Boyle told the deputation that in 
view of their desire to retain the power of transference and the cir- 
cumstance that the Board of Trade may not have given adequate 
notice of their intention to propose this ge, he would recommend 
uo President of the Board to strike the transfer clause out of the 
B | 


Bangor.—Last Friday the Lighting Committee resolved 
to recommend the Council to allow the now memorable electric 
ligbting bond to be withdrawn on condition that the bond is given up 
to the town clerk by the leader of the eleotrio lighting party. 


an expert to be nominated by 


э 


Bedford.—The statement of accounts for the year upon 
the electric light works show receipts for the year of £5,873 19s. 8d., 
and a balance carried to the net revenue acoount of £2,177 14s. 5d. 
A new boiler, with mechanical stoker, is to be purchased at £1,350; 
also additional high tension cables. 


Bath.—The Electric Lighting Committee having con- 
sidered the Brighton m of c for current cannot recom- 
mend its adoption for Batb, neither can it advise any change in the 
method in vogue at present. The extension of arc lighting to Lower 
Bristol Road is not recommended, but low tension mains with incan- 
descent lamps are suggested. Мт. Metzger has 


prepared such a 
scheme. The tender of Messrs. Samuel Thomas & Co. for the supply — 


of 3,602 tons of coal at 14s. per ton, for the next 19 months, has 
мор. The Art Gallery and Technical Schools are to be lighted 


у. 

Last week the Council adopted a report of the Electric Lighting 
Oommittee, which showed that on the year's operations there was a 
slight loss. The Committee was to consider the subject of. extensions 
at a subsequent meeting. | 


Bournemouth.—At the Bournemouth County Court last 
week Mrs. West was sued b7 the Bournemouth Electric Supply Oom- 
pany for £2 18s. 8d. for electric current supplied. Defendant ad- 
mitted owing £1 6s. 6d., but said that the meter did not record cor- 
rectly. Judgment was given for the plaintiffs. 


Bristol.—The Council has resolved upon the Electric 
Light Committees recommendation to purchase property closely 
adjoining the electricity works for the parpose of extensions, instead 
of buying land elsewhere for a second on, as had been suggested 
at an earlier stage. 


The Electric Lighting Committee has resolved to carry out several:” 


further main extensions. Inquiries are to be made as to the desira- 
Ву extending the mains in Bilverthorne Lane and Rapert 


Bury.—On 22nd inst. а Local Government Board 


inquiry was held re the Council's application for a £20,000 loan for 


extending the electricity plant. 


ing the 
Committee lost £2,023, the second year they lost £1,200, the 


engineer 
reported that the engine in 3 would be ready for re- starting 
in a few days, and thought it might shortly be taken over by the 
Committee. The Committee instructed Mr. Applebee not to take any 
steps in connection with the contract without consulting the town 


clerk. 


Clontarf.—The provisional order has been practically 
approved by the Board of Trade, but the question has arisen of the 
insertion of & clause allowing for the transfer to & company. The 
Disti ict Council will press for the insertion of the clause. 


Darfield.—The supporters of the District Council's 
scheme for the lighting of the township with electricity were 
returned at last Saturday's elections. A local correspondent says, 
“The rateable value of Darfield is £25,000, its population 4,000. 
The ecteme would entail a charge of 11s. annum per head of the 

lation. Most of the residents are Every house would 

ve to take the light or it could not . the 

scheme aro returned to the Oouncil!” We gave a few particulars of 
Mr. Johnson's estimates last week. ö 

Industries Syndi- 


Dublin.— The offer of the Munici 
TFF tion and marxed 


Dundee. — The electrical engineer is to report upon the 
large number of tenders submitted for the boilers, required in 
connection with the extension of the electric light station. 


Edinburgh.—The  Electrio Lighting Committee hag 
reported that the number of lights арр for since February 23rd 
last was equivalent to 5,471 8-O.P. ps, and that the number 
connected with the supply from the 1st to the 17th inst. was equiva- 
lent to 6,570 lamps of 8 C.P. The Committee recommend that an 
estimate &amcuating to £8,827 be accepted for the formation of 
a subway between the M'Donald Road power station and Picardy 


 Epsom.—The Council has instructed the clerk to have 
крос позно of electrical plant, &c., printed, and advertise for 
ten 


Greenock.—At last week's meeting of the Police Board, 
Mr. Anderson stated that the total amount of the estimates for the 
electrical plant and buildings in Hunter Place was a little over 
£31,000, slightly in excess of Mr. Fedden's estimate; but that had 
been entirely brought about in consequence of a very material 
increase in the price of copper and other things. It was expected 
that the works would be in operation by October or November. 


Hackney.—The Vestry has had a lengthy debate regard- 
ing the amount of commission to be paid to Mr. Hammond in 
of the electric lighting undertaking, but the 5 per cent. pr has 
been carried by 45 votes to 19. 


— —— mYUajnm . —Ä—I⁴— MÀ ÀÀ 
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Halifax.—In his summary of estimated expenditure for 
the current year the chairman of the Finance Committee calculates 
the electricity рота at £2,000. It is not proposed to reduce the 
present prices for current during the year. 


Heckmondwike.— Last week the chairman of the Dis- 
trict Ocuncil said thedelay which had occurred їп connection with 
the electric lighting rcheme was due to their endeavouring to utilise 
the boilers of one plant for both electric lighting and public baths. 
He stated, however, that the preliminaries in connection with the 
electric lighting scheme would soon be completed, and the work 
pushed forward, О | 


Hereford.—The contract for the electricity works’ build- 
ings, chimney, and lightning conductor has been given to Messrs. 
W. P. Lewis & Oo. at £2,752. The ironwork contract has gone to 
Mesers. Alexander & Duncan, of Leominster, at £394. 

Ingleton.—The Settle District Council has approved of 
the Ingleton Electric Lighting Committee's application for a license. 


Kensington.—The Vestry has received a letter from ita 
кони intimating that it was ed that the agreement between 
e Ve 


and the joint com penis would be completed in the course 
of a few days, inquiring whether the House-to-House Electric Light 
Sapply Company had been brought into line with the other two com- 
panies with regard to the supply of electricity at a fixed price for 
public purposes, and for private consumers, and asking whether they 
might withdraw the Vestry’s provisional order on exchanging agree- 
ments with the solicitors to the joint companies. The vestry clerk 
had been in communication with the House-to-House Company and 
bad received a reply pointing out that they were the first to offer to 
. supply electricity for public lighting at 24d. per unit, from which 

proposal the directors had no intention to withdraw, and further 
stating that the company had long had it in contemplation to reduce 
the price to private consumersas soon as possible. The committee, 
whilst they were of opinion that the assurance given by the company 
was а satisfactory one, so far as it went, had thought it well that the 
terms thereof should be embodied in a short formal agreement, and 
they had accordingly instructed the Vestry's sclicitors $o prepare the 
necessary document, and upon the same being executed by the com- 
pany to withdraw the Vestry’s provisional order. This courie has 

approved by the Vestry. 


Kingston-on-Thames.—The District Council is apply- 
ing to the Local Government Board for sanction to borrowing £15,000 
for electric lighting extensions, С | 


Liverpool.—On the advice of the city electrical engineer 
the Electric Power and Lighting Committee recommends that the 
following prices be charged, as from April 1st, for the supply of 
electrical energy :—For lighting, 4d. per unit; for power, up to 3,000 
units per quarter, 2d. per unit, for each unit over 3,000 units 1d. per 
unit; for Corporation lighting of streets, 2d. per unit; and for Cor- 
poration lighting of buildings, &c , 3d. per unit. 


Liandndno,—Last week the chairman cf the Urban 
District Council, recounting the local municipal achievements of 
the last year, alluded to the electric light, and said that the 
most saoguine person present had not been prepared to guarantee 
. more than 25 per cent. of heat from the refuse destructor for electric 
light purposes. But it was most gratifying to know that, instead of 
. 25 per cent., they were 80 per cent. As an outcome of this 
agreeable surprise, they had—although they only started the works 
lately—been able to reduce the price of the electric lighting from 
44d. per unit to 34d., and the town, as a whole, showed its apprecia- 
tion of the fact by frequent application for extension of the supply. 


London.—Last week the London School Board accepted 
a tender of £267 for supplying the necessary fittings for an electric 
. light installation at the Upper Kennington Lane Schools. The Board 
agreed to negotiate with the South London Electric Lighting Oor- 

: poration for the supply of carrent. | 
At last week's meeting of the Corporation Mr. Brooke- 
Hitching P that it be referred to a committee to approach 


to atcertain the price and terms upon which the company would be 
Prepared to sell their undertaking to the Corporation. believed 

t was impossible for а competitive supply to be allowed in the City. 
The resolution was rejected by a large majority. 


Macclesfield.—At а recent meeting of the Gas Com- 
mittee, Councillor Walker referred to charges which had been made 
tbat the committee were apathetic in regard to electric lighting. 
Personally he thonght that the time was not opportune for the Cor- 
poration to take up the matter, but they ought to discuss it. Ulti- 
mately it was decided to debate the matter at the May meeting of 
_ the Oouncil, the gas engineer in the meantime to collect statistics. 


Marylebone,— On the 28rd inst. the Vestry resolved, on 
‚ the Electric Lighting Committee's recommendation, to withdraw its 
Electric Lighting B 


Mill Lighting.—The electric light bas just been installed 
at Oressbrook Cotton Mills, near Bakewell. 


Hontrose,—Last week the Council approved of the clause 
of proposed articles of asscciation of the Angus Electric Light 
Gom pan, Limited, regarding the appointment of ex officio 


Paddington.—The Vestry have received a letter from the 
' Board of Trade, stating that the etropolitan Electric Supply Com- 
- pany have appealed to them under Section 14 (c) of their order 


London and Brush Company to pay 


, agreement with the Vestry for the supply of current for 


don Electric Lighting Compauy with a view - 


relating to Paddington, 1800, in respect of the diss proval by the 
Vestry of Paddington of oertain works proposed to be executed by 
the company under the order, and the Metropolitan Бару Company 
Act, 1898, and that the Board of Trade have appoin jor Philip 
Oardew, R.E., to inquire into the matter of the appeal. 


Penzance.—The Electrical Power Distribution Company 
has written to the Town Council asking if that body is prepared to 
consider the proposal for lease of powers to the company. The 
letter set out some notes in regard to terms of arrangement, and the 
Oouncil passed it on to committee to consider. 


Perth.—The Police -Commission have received Mr. 
Hawtayne’s report on the offers for the electric lighting of the city. 
It is stated Iccally that the report, which is now bei priated, says 
that of the Messrs. Edmundson's would b3 the most advantageous to 
the city, but, as before, Mr. Hawtayne B ar it as his opinion that 
26 ото would do better to take the electric lighting into its own 

8. 


Poplar.—The Guardians have referred the tenders for 
the electric-lighting plant and artesian wells to committee. 


Pretoria.—A contemporary says that £1,000 has been 
voted for the lighting of the Government Building strong rooms at 
Pretoria by electricity. The current will be supplied from the 
installation at the State printing works. 


Rhyl.—It is recommended by committee that a field 
Dear Victoria Road be purchased as a site for electricity works, dust 
destructor, and workmen’s dwellings. 


Ross.—A firm having written to the Parish Council 
to announce their intention to apply for a provisional order to 
light the rural and urban parishes of Ross, the matter has been left 
for the new Council to consider at its first meeting on April 28th. 


Shoreditch.—With respect to an offer of the County of 
£100 annum for tbe privi- 
lege of laying two electric cables through the parish for conveying 
current from their station in City Road to other districts, the Shore- 
ditch Vestry has agreed to this if the company will give an under- 
taking not to supply current in Shoreditch. 

The Vestry is considering а proposal by Mesers. Wertheimer, Lea 
and Co., who are taking large premises in Shoreditch, and want to 
equip them for electric power. The firm wants to enter into an 
wer pur- 
poses over a period of 21 years. The Lightiog Oommittee has recom- 
mended the Vestry to agree, especially as it would be for current 
used mainly during the hours of the day. The matter comes again 
before the Vestry's next meeting. | 


Sydney.—Mr. G. W. Lacey, of London, recently sub- 
mitted to the Sydney City Council a report upon the question of 
electric lighting. He advised municipalisation, and pointed out the 
advantages accruing from the adoption of electricity for traction. 
For Sydney he advices & direct current three-wire supply with 440 
volts across the outers for lighting. He estimates the expenditure 
at £82,950, made up as follows:— Buildings, inclusive of overhead 
traveller, £8,000; station plant, including boilers, steam and exhaust 

iping, foundations, engines, dynamos, accumulators, switchboard, 
ancing gear, &c., £30,000; feeders, distributing maine, house con- 
nections, meters, system of street lighting by 520 arc lamps, inclusive 
of posts, mains, switch gear, and erection, £41,000; contingencies 
(5 per cent.), £3,950. Tho total receipts on the second year's work- 
ing he estimated at £26,150, and the number of lamps connected at 
the end of the year he put down at 50,000, the number of public aro 
lamps at 520, and the estimated units sold to consumers at 720,000. 
The receipts for current from private consumers he. estimated at 
£18,000, receipts from public lighting at £7,800, and the meter 
rents at £350. this the estimated cost was £17,280, or a 
profit of £8,870 on the second year’s working. 


Ventnor.—The Ventnor Electric Light and Power Com- 
pany, Limited, made a boginning on Saturday, when they turned the 
current on to the Royal Marine Hotel. It has been hoped that the 
esplanade lamps may be lighted by Easter. | 


Walker and Wallsend.— When the Walker and Walls- 
end Union Gas (Electric Lighting) Bill came on for second reading 
in the Commons last week, Mr. Hedderwick moved its rejection on 
the ground that the company promoting it were seeking to do that 
which the local authority was iteelf prepared to do—namely, supply 
the inbabitants within its own area with the electric light. No 


seconder being found for the amendment, the second ing was 


Warrington.—The Corporation has obtained an estimate 
showing tbat to fit up the new in with 275 electric lamps 
woald cost £300. The Corporation would carry out the work for the 
Guardians, charging the actual cost, and put down an engine and 
dynamo, and give a supply of light at 5d. per unit, which is below 
what will be charged when the municipal plant is running. 


Windsor.—The electric light has now been switched on 
for street lighting, 10 2,000-O.P. and seven 500 C.P. arcs, and a large 
number of incandescents being employed. 


Woking.—After a long debate the Council last week 
decided not to purchase the undertaking of the Woking Electric 
Supply Company. The resolution for purchase was only defeated 
by the casting vote of the chairman. A letter had been received 
from Electricity Corporation, Limited, offering to 


Edmundsons 
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reconstruct the un 
scheme, and work it for 14 
required for interest and 


Wolverhampton.—The work of excavation in connec- 
tion with the extension of the electricity works has been com- 
тепсей. The engine house and boiler house is to be extended 45 
feet at a cost of £1,424. The boiler house now contains four boilers, 
and two new ones are to be put in, leaving space for two more. Two 
new engines are also to be added. The contract has to be completed 
by the middle of May. 


in accordance with Mr. Trentham'e 
. the Council the sum 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Baker Street and Waterloo Railway Bill.—Sir G. 
Fardell had given notice to move the rejection of the above Bill. 
The Vestry of Paddington had petitioned against the power proposed 
to be taken by the company to erect a generating on at Padding- 
ton, and to take land for а terminal station and yard. Bir G. 
however, told the House of Oommons the other day that since his 
notice appeared on the paper, he had been approached on behalf of 
the promoters, who had suggested that if he would withdraw his 
opposition to the second reading, they would be prepares to say tho 
generating station should be struck out of the Bill. He had replied 
that his constituents would withdraw their opposition if the company 
would be content to stop at Paddington station, which would thus 
give them a through route from Waterloo to Pad He said he 
would not mo the саа of the ae, ра һа —— to puel his 
protest sgainet some of its proposals, which he should oppose in every 
possible way. The Bill was read a second time. 


Bangor and Donaghadee.—On 20th inst. Mr. J. H. Ryan, 
O.E., beld an inquiry, on behalf of the Office of Public Works, in or 
Courthouse, concerning the merits of the Bangor and Donag 
electric tramway from an engineering point of view. Dr. Todd, 
solicitor to tbe promoters, said that the power station would be near 
to the centre of the line, and so far as he knew at present it would be 
not far from поро Mr. Plummer, O.E., engineer to the pro- 
moters, was examined as to the plan of the proposed tramlines. Та 
the course of his examination it transpired that the system would be 
the overhead trolley system, with ornamental ts for town and 
plain posts for the country; that the gauge would be 3 feet 6 inches, 
the weight of rails 70 lbs.; that the lines through Bangor would be 
Jaid with concrete and paved with setts; that there are to be eight 
bogie cars, which will be lighted and heated with electricity. 
generating station will be somewhere near Groomsport. | 


Bath.—The joint committee which has the matter in 
hand, proposes to inform the Drake & Gorham Electric Power and 
Traction Company, Limited, that the local authority itself proposed 
to apply for powers under the Light Railways Act. The routes sug- 

are—(1) From the Old Bridge to Devonshire Buil ; 

(2) Upper and Lower Weston; (3) Twerton and Batheaston. . 

Metzger and the surveyor are to prepare plans of the routes, and, 

having already considered the cost, working, &., of electric trams in 

other towns, they are to obtain full particalars of the approximate 
cost of laying electric tramways, together with all accessories. 


Blackburn.—On Wednesday, 29th inst., the new muni- 
cipal electrical tramways, which were described in our last issue, 
were publicly inaugurated. 


Bradford.—The Tramways Committee recommends that 


the salary of the manager of the electric tramways be increased from 
£150 to £200 per annum. 


Brighton.—It is stated that the scheme of electric tram- 
ways which the Co tion are now contemplating, will probabl 
include a section ging the Queen's Park Zoo into close touch 
with all parts of Brighton. 


Cardiff.—On Friday, at а meeting of the Cardiff Tram- 
ways Committee, Alderman Carey called attention to the fact that 
the Corporation would be taking over the tramways at the end of 
1901, and that the committee would have to decide whether they 
would have separate generating stations, or make arrangements to get 
power from the present electric stations. Leeds had separate stations 
for their lighting and tramways, and Liverpool had successfully run 
the two from the same station. In discussion, it was remarked by 
the chairman (Councillor Andrews) that the Electric Lighting Oom- 
mittee would not be likely to supply the current. It was finally 
resolved that the chairman and the borough engineer do visit certain 
towns and report upon certain necessary points. 

Clontarf.—The Board of Trade has written to the Council 
stating that the limit of speed of the electric trams is 10 miles an 
hour, but that it would be impracticable to run at this speed if the 
governors were set to act as soon as it had been ; а margin 
was therefore allowed. 


Greenock.—The Police Board last week considered the 
report of the deputation to London on the Tramways Bill. The 
amended p ls of the Tramway Company then put forward were 
that the rent payable by the company be £1,050 per annum instead 
of 4750; instead of guaranteeing to take a minimum of 200,000 units 
per annum the company guarantee to takea minimum of 500,000 per 
annum, the rates to be as follows :—For the first 200,0C0 units per 


 Oouncil, Houghton-le-Spring Rural District Council, Hetton-le- 


side of the road, from thence to р. 


. wails would be substituted, and would ba 


ol Li 


annum at 11d. per unit, for the next 100,000 14d. per unit, for the next 
100,000 13d. per unit, and for any further supply 1d. per unit. The 
ie pid arrange breake in the lease at 14 and 21 years to enable 
the Board to acquire thetramways witbin the burgh upon paying the 
company the full value of the undertaking аз а going concern, having 
regard to the present value of the linee now owned by the Board ; 
the compeny will undertake not to put up а generating station for 
the purpose of supplying currents to the tramways, so long as the 
Board will give a sufficient and satisfactory supply at the charges 
herein mentioned. New and better terms were also submitted by 
Mr. Murphy for acquiring the tramways, and this proposal came before 
the at the same time. 


Houghton-le Spring and Sunderland, — The local 
press contains furnished by the promoters of this electric 
tramway scheme. A preliminary survey of the district has been 
made by the joint consulting engineers, vis , Messrs. Handcock and 
Dykes, electrical engineers, and Messrs. D. Balfour & Bon, civil 
engineers. Altogether the scheme embraces fully 16 miles of tram- 
waye, and a present population of almost 60,000, over a busy industrial 
and rapidly extending district. The overhead trolley system and a 
4 feet 8j inches standard gauge will be adopted throughout. The 
er cars will be electrically heated and lighted. The local 
authorities are: Houghton; le- g Ur 
thorities affected Houghton-le-Spring Urban District 
Urban District Oouncil, Easington Rural District Council, and 
55 Rural District Council, all of whom are being appealed 
or sanction. 


Litherland.—The Liverpool Electric Power and Lighting 
Committee have passed a resolution approving of the pr of the 
Bootle Corporation to obtain power to supply electrical energy for 
working tramways in Litherland, by agreement with the Liverpool 
Corporation. 


London,—The Light Railway Commissioners on Tuesday 
refused assent to a scheme for a Finchley, Hendon and district light 
railway, but approved of one for an elcctric railway from Hampstead 
through Finchley to Edgware. Consideration of a scheme for a line 
connecting Highgate, Finchley and Wood Green was reserved. 

On Monday last week Mr. Clifton Robinson, jun., broke ground for 
the construction of the London United Tramways Oompauy's new 
line. Work was commenced in Kew Bridge Road. It is stated that 
orders have been placed for all the necessary construction materials 
for the whole system, including the line from Hanwell to Uxbridge. 


Lucan-Leixlip.—On 23rd inst. Mr. J. H. Ryan, C. E., 
on bebalf of the Commissioners of Public Works, held an inquiry at 
Lucan, rea p electric tramway from Lucan to Leixlip. Mr. 
W. F. Clarke, O.E., on behalf of the promoters, stated that the new 
line was to be laid on the North side of the public road, adjacent to 
the footpath, from Lucan to where the road branches off to Celbridge. 
The line will there cross the Leixlip road and be laid on the South 
The rails will be laid at 
the gauge of 3 feet 6 inches, on a platform, the height of the 
surface of the rail not to exceed a foot above the line of the | 
way. The line was to be constructed of steel girder rails, 50 lbs. per 
yard, on transverse sleepers. At road o s grooved steel 

d at the level of the 


road. The total cost of construction for the adoption of electricity, 

55 1 5 The Ws power be be su eed the 
an can Oompany. inspector report to 

of Works as to the merits of the scheme. 


Manchester.—On Wednesday last week a meeting of the 


struct an electric express railway between 
was held at tbe Manchester Town Hall, under the presidenc the 
Lord Mayor, Mr. W. Н. Vawdrey. On the motion of the Lord Mayor 
a sub-committee consisting of 8 of com- 
e Electricity Com- 
mittee of the Manchester Oorporation bave received the sanction of 
е бош ы рю EE OT ош lectrical to 
the districtsof Levenshulme, Moss Bide and Withington. The 
and Gorham Electric Traction Syndicate, Limited, have written the 
Barton Rural District Oouncil for authority to construct a light 
electric railway through Clifton, but the necessary sanction was 


withheld until the reply of the Lancashire Oounty Council had been 
received. 


Southampton.—Mr. Manville recently submitted a report 
and estimate to the Electric Lighting Committee in regard to the 
plant, buildings and feeders requisite for the supply of electrical 
energy to the tramways, and the cost of extending the electric light 
mains to the district of Shirley; also the cost of completing the 
range of boilers in the boiler house by the addition of two new 
boilers, and the further extension of the lighting mains to the Isola- 
tion Hospital, near Shirley, so as to provide for the installation in 
that building of 400 lampe of 8-O.P., besides those provided for in 
other estimates for consumers in Shirley. The addition of the two 
new boilers was necessitated in consequence of the increasing 
demand on the station for light, and the further demand that 
would be experienced in connection with the supply to the tram- 
ways. In connection with the buildings required for the battery, 
accumulators, boosters and switchboards for the tramway supply, the 
engineers have had before them the plan prepared by Messrs. Lemon 
and Blizard of the stables adjo . The accumulator house would 
be of sufficient size, and so a as to enable the supply to the 
tramways to be doubled in the future; that was to say, they were 
assuming that the supply at present would түше to be for 20 cars, 
and might in the future be extended to 40. e committee having 
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conferred with Mr. Manville, and fully discussed and considered the esti- 
mate of the expenditure proposed, resolved to recommend the Council 
to adopt the report and estimates and to apply to the Local Govern- 
ment Board for sanction to borrow the sum of £17,159 accordingly. 
Dr. Lauder remarked that the Council had bungled by putting such 
important works at the Back-of-the-Walls, and they were now com- 
mencing the hwork. The method which the committee were 
adopting was the wrong one. The works were originally intended 
for lighting tho town. They had engines of 1,200 H.P. there, and 
were now working to the extent of 900 H P. Where would they be 
at the end of 12 months at the rate they were going on? They 
would not have more than sufficient power for the lighting of the 
town alone. He objected to the proposed expenditure as a waste 
of m . By working their dug day and night they would 
reduce life of the machinery by a half, and £10,000 was a great 
deal too much to spend on accumulators which in seven or eight 
years would not be worth a snap of the fingers. He moved that the 
clause - песа е ^ се oa who соата bring up 
& com report on e plaut necessary for supplying 
electricity to the town, both for lighting and motive Sowers 
Mr. McDonnell seconded. He remarked that last year that time he 
was told that the committee had only expended half their capital, 
but now they proposed to go to the Local Government Board for power 
to borrow more money. He fancied that the deputy-chairman of the 
‘Tramways Committee never did a more foolish thing than when he 
voted for the purchase of the additioual land at the Back-of-the- 
Walls, for the day would come when he (Mr. Dansford) would ask 
the Council to give the Tramways Committee their own electric 
plant to drive their own cars. That was his (the speaker's) convic- 
tion, and the way in which the Electric Lighting Committee were 
going on seemed to show that they were approaching not only the fall 
extent of their козш powers but also the extent of their ability 
as regards production. . McDonnell asked that the annual state- 
ment of the Electric Lighting Committee should bs presented before the 
Council were asked to decide on the recommendation now before them. 
Benior-Bailiff Dunsford said the tramways deputation had comeback 


with the feeling that eventually they would want their own electric 
punt He thought their report conveyed as much; at any rate they 
found that direct working was the cheapest and most suocessfal 


lan for tramways. At tbe samo time he thought the Council had 
ight in deciding to purchase the piece of land at the Back-of- 
the-W as it would certainly be needed whether the Tramways 
Committee had & separate plant or not. From the experience and 
information which the deputation had obtained they found tbat 
where the electric trams were most successful they were worked 
qe separately from the electric light works. He s ted that 
| rt should be referred to a joint committee of the Electric 
Lighting and Tramways Committees, and this was agreed to. 


Sunderland.—Last week the Tramways Committee con- 
sidered what style of car they would adopt when the tramways are 
taken over. The electrical engineer is to obtain prices of single and 
double-decked cars of different styles. 


Western Australia.—The ceremony of turning the first 
sod in the construction of the scheme of electric tramways for Perth 
was performed in February by Miss Forrest, daughter of the Mayor, 
in the presence of a large gathering. The Tramway Company, under 
its arrangement with the City Council, is required to complete about 
13 miles of line within two years and four miles within another five 
years. 


TELEGRAPH AND TELEPHONE NOTES. 


Brussels Telephone Service Disorganised.—It is 
stated that a heavy fall of snow took place in Brussels and the 
surrounding district on Monday, with the result that the service 
will not be repaired within a month. 


The London Telephone Area.—It was stated by Mr. 
Hanbury last week that the London area under the Telephone Bill 
will be the area defined in Part 1 of the second schedule of the 
agreement of 1896 with the National Telephone Company, which was 
printed in Parliamentary Paper No. 128 of last session. It includes, 
among other places, the municipal boroughs of Richmond and 
Kingston-on-Thames, and the urban district of Barbiton. 


The Telephone Service.—The Bristol Chamber of Com- 
merce has passed a resolution regarding the Government telephone 
proposals to the effect that they are unsatisfactory upon the following 
grounds :—" (1) That the do not meet tho requirements of 
commerce, and are calculated to prove highly detrimental thereto. 
(2) That they would result in а multiplicity meet ires organised 
by local authorities, which probably would be found aft diffi- 
cult to unite. (3) t the wor in detail of the telephones 
would be vexatious ; and (4) that the Council of this Chamber regrets 
that apparently no weight was attached to the recommendations 
made to Н.М. Government by numerous public bodies to the effect 
that one central authority was necessary for the tatisfactory working 
of the telephones of the country." 


West India Cables.—The Standard Washington corre- 
spondent says that the Attorney-General, Mr. Griggs, has rejected the 
applioation of the Commercial Oompany for permission to lay cables 
to Cuba and Porto Rico. The existing monopoly of West India 

phs is thus maintained. Mr. Griggs arrives at this conclusion 
without considering the plea that the franchise under the Spanish 
grant of 1867 is exclusive of other companies, and he waives all 


distinction between Cubs and Porto Rico by classing them together 
as under administration by the executive as а measure of war, and 
as under the Declaration by Con against the allowance of any 
interim ccncession. The power of Congrees to control the executive 
is doubted; but since both upon the pus at issue, it is 
contended by the Attorney-General that it is clearly inexpedient to 
grant the application. 


OONTRAOCTS OPEN AND OLOSED. 


OPEN. 


Aberdeen.—The Corporation wants tenders for two 
Babcock boilers, one 180-kw. steam dynamo, and опе 75-ky. balancing 
det. See our "Official Notices” March 17th. й 


Belfast.—April 20th. The Electric Committee want 
tenders for mechanical stokers, economisers, pipe work and condens- 
ing plant. See our Official Notices” this wee 


Blackheath and Greenwich.—April 6th. The Black- 
heath and Greenwich District Electric Light Company is inviting 
tenders for the wiring of 3,000 lights in 500 installations of 6 lights 
each. See our “ Official Notices” this week. 


Bradford.—April 12th. The Corporation want tenders 
for a complete battery and switchboard for the electric light station. 
See “ Official Notices” this week. 


Bristol.—April 10th. The Electrical Committee want 
tenders for high tension switchboards, instruments, &c. See Official 
Notices” this week. 


Edinburgh.—April 3rd. The Corporation want tenders 
for water-tube boilers. See “Official Notices " March 17th. 


Edinburgh.—April 10th. The Corporation wants tenders 
for the electric lighting of the City Chambers. See “ Official Notices” 


Leeds,—April 8th, Tenders for the electric lighting of the 
new dead meat market and abbatoir now erecting in New York 
Street are to be lodged with the acting town clerk (Mr. C. C. Jolliffe) 
by the above date. Particulars, plaos, &c , from Messrs. W. Hanstock 
and Son, architects, Branch Road, Batley. 


F 20th. The Corporation wants 
tenders for Lancashire boiler, steam dynamos, balancers and boosters, 
switchboard, battery, piping, cables, &c. 


Poplar.—April 25th. The Board of Works wants tenders 
for en and boiler house plant, battery equipment and street 
lighting. Bee “ Official Notices” March 17th. 


Rochdale.—April 12th. The Guardians want tenders 
for an electrico light installation at the Workhouse buildings and 
cottage homes. our “ Official Notices " March 24th. 


Southend-on-Sea. April 6th. The Corporation wants 
tenders for the “tem ces il anafer of their 1891 Electric Lighting 
Order. See “Offi » March 3rd. 

Spain.—April 20th. The municipal authorities of Santiago 
are inviting tenders for the supply and erection of the plant for 
a central power station to be erected near the town to utilise the 
water-power or the im Tambre for the generation е M 
energy for ing and power purposes. ma obtained 
from, and тыру are to be а to, Bl Presidenté del Consejo de 
Administracion Santiago, Spain. 


Sutton and Howth (Ireland).—April 20th. The Great 
Northern Railway Company wante tenders for works in connection 
with their line between Button and Howtb, near Dublin, including the 
supply and laying of feeders, returns, &c., rolling stock, overhead 
construction, battery and booster, &c. Bee our "Official Notices" 
March 24th. 


Tynemouth.—The Corporation wanta tenders for boilers, 
economisers, condensers, pompe pipe work, water cooler, crane, 
switchboards, accumulators, cables, and traction steam dynamo. See 
our Official Notices " March 17th. 


West Ham.—April 21st. The Council want tenders for 
two 1,500-І Н.Р. engines, and two 800-kw. alternators and exciters, 
or two 800-kw. 1,500-I.H.P. steam alternators and exciters. See our 
Official Notices this week. 


West Hartlepool.—April 15th. The Corporation invites 
offers from those prepared to undertake free wiring of premises. See 
our “ Official Notices " this week. 


we — 


CLOSED. 


France.—The French Post and Telegraph authorities in 
Paris opened tenders on the 16'h inst. for the supply of a large 
uantity of wire. The result of the adjadication is м follows:— 
Mesar. Lazare Weiller & Co, of Paris, 50 tons cf bronse wire, 
10; mm. diameter, at 283 francs per metrical ton, 200 tons of copper 
wire, 21 mm. diameter at 235 francs, and 15 tons of 


wire, 
1 mm. diameter at 293 francs; La Société des Etablissements 


— — — — 
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Mouchel, 5, Rue Boudreau, Paris, 50 tons of bronze wire 14; mm. 
diameter, at 281 francs 35 cents, and 50 tons of copper wire, 24 mm. 
diameter, at 233 francs 95 cents; M. A. Mouton, 44, Rue Amelot, 
Paris, 50 tons copper wire, 24 mm. diameter, at 208 francs 45 cents, 
and 50 tons ditto, at 207 francs; M. Grammont, of Pont-de-Cherny 
(Itére), 50 tons of copper wire, 2 mm. diameter, at 235 franc3; Les 
Forges de Franche Comté of Besancon, 50 tons of copper wire 24 mm. 
diameter, at 235 francs; La Compagnie Francaise des Metaux, 10, 
Rue Volney, Paris, 100 tons cf copper wire, 5 mm. diameter, at 
2343 francs; and La Compagnie Franciise da Bi-Metal, 9, Rue Dieu, 
Paris, 50 tons of copper wire, 24 mm. diameter, at 2344 francs. 


Middlesbrough.—It is stated that Messrs. Davy Bros., 
cf Sheffield, have secured the contract for electrical plant for 
Middlesbrough. The amount of the contract is £7,000 and inclades 
a set of 500 I. H. P. three-cylinder triple expansion engines, together 
with smaller engines to drive auxiliary dynamos. The electrical 
plant will be made for Messrs. Davy by Mesers. P. B. Jackson & Oo. 


West Hartlepool.—Last week the Council accepted the 
ter dar of Mr. Geo. Marshall, of Darlington, for the erection of the 
electric lighting station, at £11,473. The work is to be completed 
within eight months. 


FORTHCOMING EVENT. 


Friday, April 21«t.—At 5 p.m. Physical Society. Agenda:—1. “On 
the Effect of a Solid Conducting Sphere in a Variable 
Magnetic Field on the Magnetic Induction at a 
Point Outside.“ Ву Mr. C. В. Whitehead, M.A. L. 
Demonstration of Richards’s Method of Standardising 
Thermometers.” By Mr. R. A. Lehfeldt, D.Sc. 


NOTES. 


Opening of New Tramcar Works.— А representative 
gathering of tramway officials and engineers was held 
at Ше Electric Railway and Tramway Carriage Works, 
Preston, on Thursday, 23rd inst, the occasion being 
the official opening of the works whioh will be the 
most completely equipped of their kind in this country. 
The buildings covering an area of 3 to 4 acres are well adapted 
in every way for the building of tramcare, &c. The com- 
pany assembled about mid-day and spent some time in going 


over the works, after which they were entertained to luncheon, · 


the chair bing taken by Mr. George Richardson, the chair- 
man of the company. The usual toasts of The Queen” 


and The Visitors were proposed by the chairman, and 


“ Success to the Preston Works” by the Mayor of Preston. 
Among those present were Dr. Edward Hopkinson, Mr. John 
Kerr, of Dick, Kerr & Co., Mr. J. B. Concannon, of the 
Dublin Tramways, &c., Mr. J. Turner, borough electrical 
engineer, Salford, апа representatives from various Cor- 
porations interested in electric traction work. We under- 
stand that orders are now in hand and in process of completion 
for the North Metropolitan Tramway dom y, for Bolton, 
Hall, and Liverpool Corporations, the Blackpool and Fleet- 
wood, Potteries, and Dublin lines, also the Waterloo and 
City Railway. We wish the company every success in 
their undertaking. 


What is a75-H.P. Engine? — Mr. W. H. Wakeman asks 
in the Engineer (New York) what is a 75-H.P. engine. He 
answers himself practically by saying no one knows, for one 
man’s idea is so different from that of another. The 
nominal horse-power has had its day, bat we seem to be 
very little better off with the indicated horse-power, and 
with the I.H.P. we have got the B.H.P. and the E.H.P., and 
even the commercial H.P. As regards engine definition, we 
think that it would probably serve a good parpose to rate 
engines by a coefficient, which we would define as A.V., that 
is, the cylinder area multiplied by tke piston speed in feet per 
minute or per second. If the former, we might divide by 
33,000, when the coefficient would be the well-known figure 
used to fiad the H.P. for each pound of effective pressure. 
Simply to describe an engine as a 100-horse engine is unfair, 
if one man has in his mind an engine to expand four-fold, 
and the other intends to carry steam full stroke. Present in 
a Parliamentary Committee room we once heard a noted 
expert witness say: There are five different kinds of horse- 
power. I have written a book on the subject, and I 
know a'l about it.” Well, he may have done. Others don't 
profess so much, and it still remains difficult to properly and 
satisfactorily rate a steam engine, 


The Advantages and Disadvantages of the Elec- 


trical Profession.—The Electrical World says that outside 
the profession it is generally thought that electrical occupa- 
tions offer more brilliant opportunities and better pəcuniary 
rewards than any other line of work. Hence the crowding of 
the technical schools with those who are preparing for electrical 
engineering, while thousands who cannot afford the school 
or college are straining to enter by other doors. А numb:r 
of letters have been written to men of acknowledged 
reputation asking a series of questions, after the manner of 
Americans, as to the prospects and wages. It appears 
that draughtsmen secure an average of 93. per day, up to 
an occasional 204, but one man adds, If you draw well, be 
sure you do other things well, or you may become a 
draughtsman for life." Mechanics may get from 20s. to 
243. per day, but hundreds in Chicago are slaving for 16s, 
to 36s. per week; but these are merely assembling parts. 
Isolated plant engineers get 483. to 60a. per week. In special 
cases, as on telephone work, electricians get as much as 208. 
а day. Armature winders average 103. n day, their fore- 
man 128. to 16s, Wiremen receive 15s., but are lucky to be 
in work eight months of the year. Erecting electricians 
usually are graduates from their factory, and get £15 to 
£20 per month, bat it is becoming common for the pur- 
chaser tə erect, and fewer eréctors are needed than 
formerly. Dynamo designers are credited with £15 to 


. £20 per month. The lines of work offering the best future 


are indicated as  water-power development, alternating 
current transmission, storage battery work, interurban rail- 
road construction, electro-metallurgy, automobiles, and steam 
railroad conversion. 


Personal.—On Saturday, 18th inst, Mr. Ch. Gerhardi 
was entertained to dinner at the Freemason’s Tavern, Great 
Queen Street, by a host of submarine telegraph friends, in 
recognition of bis recent decoration by the King of en 
with the Royal and Distinguished Order of Knight Com- 
mander of Isabel la Católica. Iltrmo Senor Don Nicasio E. 
Jauralde, the financial delegate for Spain in this country, 
presided, and, in a pleasing speech, paid a high tribute to the 
the services which Mr. Gehardi had been able to render to 
Spain in her time of need, in both his official and private 
capacities. Mr. Gerhardi replied in felicitous terms, ехргева- 
ing his gratitude to bis old friends in the telegraphio ser- 
vice, and bringing back to memory some of his earliest 
experiences in conrection tberewith, reminisoences which 
must ever possess a charming interest for the veteran guest as 
he looks back over his 42 years of telegraph work. 


The German Electrolytic Alkali Companies.—The 
Chem. Fabrik Greisheim, Elektron, and the El Chem. 
Werke, Bitterfeld, have arranged what our American 
cousins call © a deal," and in future the first-named company 
is to take complete control of the operations of the works at 
Frankfort, at Bitterfeld, and at Rheinfelden. It will also 
have charge of the sale of the products of these factories, 
with the exception of the sodium, magnesiam, and calcium 
carbide, which are produced by the Bitterfeld Company alcne. 
As regards division of profits, the Bitterfeld Company is to 
receive one-half of the gross profits made on the sales of the 
joint production of all the works, after deduction of manage- 
ment and technical supervision charges. The new works 
which these companies are building in France and Russia 
will, however, work independently, and will not be controlled 
by the joint organisation. Fu-ther details of the new 
arrangement will be found in the Elektrotech, Zeitschrift for 
December 22nd, 1898. 


Lectures, — Prof. T. Preston lectured on the Action of 
Magnetism on Light” at the University College, Dublin, on 
28га inst. 

At Glasgow the other day Mr. Sam Mavor lectured on 
“The Electric Lighting of Interiors” before the Glasgow 
Architectural Association. 

Mr. James Swinburne lectured at the Royal University 
Buildings, Dublin, on 24th inst., under the auspices of the 
1 Education Committee, on the subject of ** Electric 

raction.“ | 


(Continued on page 514.) 
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THE CASTNER- KELLNER ALKALI WORKS 
AT WESTON POINT. 


By JOHN B. С. KERSHAW, F .I. O. 


Тн works of the Castner- Kellner Alkali Company at Weston 
Point, Runcorn, are interesting as indicative of the change 
which is taking place in one of the oldest manufacturing 
industries of our country—the alkali industry. In the year 
1888 the late Dr. Hurter declared to the members of the 
Liverpool Section of the Society of Chemical Industry, that 
electrolytic processes of alkali manufacture could never be 
worked profitably on an industrial scale.* 

So great was Dr. Hurter's reputation that the majority 
of those connected with the English alkali industry accepted 
this opinion as absolute fact, and one and all ceased to give 
much attention to the efforts of those foolish people who were 
trying to do what 
Dr. Hurter had de- 
clared was impos- 
sible. But Dr. 
Hurter had made 
the mistake of 
generalising from 
insufficient data ; 
and though his de- 
duction was per- 
fectly correct as 
applied to his own 
conditions of expe- 
riment, it was no 
longer so when 
applied to other 
conditions of elec- 
trolytic decompoii- 
tion. Only two years у t ERS J Wert 7,52 t 
after this prophecy AMT SANE ĩ ГЕ 
was uttered, it was 
proved to be value- 
less, for the 
Chemische Werke at Greisheim, near Frankfort, after 
lengthy experimental trials, commenced in 1890 to make 
caustic potash and bleaching powder by an electrolytic 
process, upon an industrial scale. Since that date, the 
electrolytic process for the manufacture of caustic alkalies 
and bleach has been adopted in many places, chiefly 
abroad; and had not the formation of the United 
Alkali Company in the year 1890 practically placed the 
English alkali industry entirely under Dr. Hurter's control, 
it is probable that there would have been а much greater 
extension of these new methods of manufacture in our 
own country. A study of the export and import returns for 
Germany and America as regards alkali and bleach in recent 
years, affords conclusive proof of the extent to which our 
country is losing ground as a producer of heavy chemicals; 
and though this decline of our export trade in alkali and 
bleach is not solely due to the adoption of electrolytic pro- 
cesses of manufacture abroad, this change is undoubtedly 
largely responsible for the increase of competition from 
Germany, In 1891 the exports of alkali from the United 
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Kingdom amounte 1 to 311,370 tons; in 1898 they had 
dropped to 188,556 tons. In 1891 our exporta of bleach 
amounted to 75,685 tons, іп 1898 they were only 56,184 
tons. 

The erection of the large electrolytic alkali works of the 
Castner - Kellner Company, at Weston Point, Runcorn, 
close to the chief centre of the English alkali industry 
is, therefore, but another sign of the extent to which the 
older process of manufacture is being pressed by the new. 
A few miles away, at Widnes, are to be seen numerous 
examples of the old style of Le Blanc chemical worke, with 
their huge acid chambers and towers, and their general 
appearance of dirt and dilapidation. The contrast between 
the old and the new is ali the more striking at present 
because many of the Le Blano works have been stopped in 
recent years; and а disused chemical works is, in the writer’s 
opinion, a symbol of the very quintessence of rain and 

decay. The elec- 
| trolytic works, on 
the other hand, has 
all the advantage of 
new buildings and 
new paint, and, аз 


shown in the 
figure Dame 
Nature takes 


kindly to the new 
method of manu- 
facture, and allows 
oats to grow with- 
in reach of its 
boundary walls. 
Whether oats will 
continue to grow 
there is, however, 
a matter of doubt. 
The electrolytic 
process, simple as it 
may be when com- 
pared with the 
older process of alkali manufacture, nevertheless, involves the 
liberation of chlorine as a gas; and chlorine, when once 
liberated, is very difficult to wholly re-absorb, and is apt to 
escape and injure the vegetation of the neighbourhood. But 
the suppression of pyrites kilns, of acid chambers, of salt 
cake furnaces, and of acid towers—all features of the Le 
Blanc works, and all contributors to the poisoning of the 
atmosphere with deleterious acid gases—is a distinct gain, 
and, judging the old and new processes of alkali manufac- 
ture, solely from the hygienic standpoint, there can be no 
doubt that the latter is the better of the two. 

The two processes start with the same raw material, 
common salt, and are designed to effect the same ends, 
namely, the separation and conversion of the sodium into 
sodium hydrate, and of the chlorine into bleaching powder. 
In the electrolytic method of manufacture, one operation in 
the electrolytic cell produces a solution of caustic soda, and 
free chlorine. To obtain the same results by the Le Blano 
process, a whole series of operations, and the production of 
several by-products, are necessary. Pyrites is burned in 
order to obtain sulphuric acid. This acid is used to convert 
sodium chloride into sodium sulphate (salt cake). The 
G 
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sodium sulphate is converted into sodium carbonate by 
roasting with coal and limestone. The sodium carbonate 
is then changed into hydrate by boiling with caustic lime. 
As regards the chlorine, three more operations are n 


in order to condense and decompose the hydrochloric acid gas, 


liberated when the salt and sulphuric acid are brought 
together; and one more by-product is obtained. The supe- 
riority of the electrolytic process over the older Le Blanc 
process, a3 regards simplicity, is therefore even more marked 
than its hygienic advantages. 

The Castner-Kellner process differs from the other elec- 
trolytic alkeli processes that have received industrial trial, 
in the means taken to remove the sodium, liberated at the 
cathode, at once from the further action of the current. In 
the Hargreaves-Bird process a combined diaphragm cathode 
of peculiar construction is used, and the cathode compart- 
ment of the cell contains only steam and carbonic acid gas. 
In the Castner-Kellner process mercury is used as cathode 
material, and the sodium amalgam which forms is automatic- 
ally removed at short intervals from the cathode compart- 
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When the electrical conneot ions are made, the sodium 
chloride is decomposed by the current passing from the 
carbons to the mercury. Chlorine is liberated in the anode 
chambers as a gas, and is carried away by suitable exhaust 
fans to the bleach chambers, while the кшш ion3 migrate 
towards the mercury, and unite with it to form a sodium- 
mercury alloy, or sodium amalgam. 

Were no provision made for renewing the mercury 
surface, the crust of amalgam would soon completely cover 
it, and cause the voltage required per cell to increase 
rapidly. The amalgam is automatically moved into the 
centre compirtment of the cell at short intervals by means 
of the device patented by Oastner in 1898, aud illustrated 
by figs. 1 and 2. The cells are all built and mounted 
in such a manner that, by means of the shaft, E, and 
eccentrics, F, they can be periodically subjected to a slight 
rocking movement of about l-inch. This suffices to mix 
the mercury and the amalgam, and to cause fresh supplies 
of the mixture to be continually brought into the centre 
compartment of the cell where it is decomposed by the water. 


THE ENGINE AND Dynamo Room. Capacity, 1,000 H.P. 


ment of the cell. In the Hulin process a somewhat similar 
effect is obtained by the use of fused salt as the electrolyte, 
and of molten lead as the cathode material. 

The details of the Castner cell are as follows :— 

A cell built up of slate is divided into three compartments 
by two partition walls, which dip into, bat do not close, 
grooves in the bottom slab of the cell. The two end com- 
partments are entirely closed ; the centre one is open. The 
end compartments are supplied with a strong solution of 
common salt, or of potassium chloride; the centre one is fed 
with water. Mercury, sufficient in quantity to cover the 
bottom of the cell to a depth of 4-inch, is then placed in the 
cell, and electrical connection is arranged between this layer 
of mercury and the negative terminals of a continuous cur- 
rent dynamo. The positive terminals of the same dynamo 
are connected with carbon or platinum anodes, suspended in 
the solution of chloride in the end compartments of the cell. 


When the ое] is horizontal as shown in fig. 1, both anode 
compartments are taking their share of the current supply, 
but as the motion of the eccentric continues, the cell slightly 
rises in front, and the mixture of mercury and a 

flows by gravitation into the compartments As and Az. 
After & brief stay in this кыш the revolution of the 
eooentrios brings the cell back again to the horizontal posi- 
tion, and then causeg the cell to dip slightly in front. The 
mercury, freed from its sodium by contact with the water in 
Аз, now flows back into 41, and its place is taken in A, by the 
mixture of mercury and amalgam from 4,. The anode oom- 
partments, A, and 4,, are thus alternately in action as decom- 
posing chambers of the cell; while in А, there is a constant 
supply of mercury and amalgam ready for the action of the 
water. In actual operation of the process, some difficulties 
were at first encountered, due to the tendency of the chlorine 
to form Hg; Cl, in the anode chambers of the cell, and to 
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the loss of mercury with the escaping hydrogen in the centre 
compartment of the cell. The writer is not aware how Mr. 
Castner has overcome the first difficulty; the second has, 


however. been surmounted by adopting а method suggested 


by Dr. Kellner in Patent 17,169, of 1892. 

A grid-shaped electrode of iron is suspended in the water 
in Az, and is placed in electrical contact with the mercury 
and amalgam lying on the bottom of the compartment. 
The couple acts as a primary element; the sodium of the 
amalgam combines with the water, and the hydrogen ions 
are set in migration towards the iron. The hydrogen gas 
which is thus liberated as a result of the chemical action, 


Na + Н,0 = Na OH + H, 


is set free, not at the surface of the mercury, but at the grid- 
shaped iron electrode, and it escapes into the air without 
causing any loss of mercury. The E. M. F. created by the 
reaction is also rendered of practical value, and diminishes 
that actually required to decompose the solution of salt in 
the anode compartments of the cell. 

The solution of sodium hydrate obtained in this manner 
is said to be absolutely free from chloride, and the further 
operations of boiling down, by which high strength caustic 
is obtained, are therefore considerably simplified. 


, wv ТШЕ Мше TA ММ 
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Turning now to a consideration of efficiency and coste, 
the following table showing the comparative efficiencies of 
the three English electrolytic alkali processes, and of the Hulin 
procese, is compiled from earlier articles by the writer on this 
subiect.” 

The following figures, as regards the Hargreaves-Bird pro- 
cess, are based on the average of 59 days’ work at Farnworth. 
The Castner-Kellner figures are the results of seven days’ 
work of the Castner cell а& Oldbury; the Richardson and 
Holland figures are based on statements in Dr. Hopkinson's 
report; and the figures for the Hulin process are drawn from 
the reporte of the experimental trials at Modane, in Savoy. 


* Electrician, January 29th, 1597, and March 4th, 1898. 


TABLE I.— CURRENT AND ENERGY EFFICIENCIES OF THE 
Various WET PROCESSES. 


Actual yield in grams. 


| : 


| 
| Efficiencies 
| E.M.F. * — | per cent. 
Process. duired; Ра hour. | Per kw.-hour. | 
| .. Jur: 
ха он. с! NaOH с [e p 
Hargreaves-Bird | 34 1196 1057 351 310 80 | 54 
5 4 |1363 1136 340 284 91 | 523 
Ichardson an 
Holland. } 6 974 373 
Ditto. 4 974 | 56 
Theoretical бұшев 23 | 1495, 1322 650 574 pue | 200 
did | 
Dry Processes. 
Halia ... | 7 1052 907 150 | 129 69 8 415 
Theoretical figures 4˙2 1495 1322| 356 | 814 |1C00 100 0 
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The 974 per cent. current efficiency of the Richardson and 
Holland process is certainly not obtained in actual work, and 
the figures given to Dr. John Hopkinson were evidently 
merely estimates, and therefore unreliable. 

The Castner patents were owned by the Aluminium 
Company, of Oldbury, and in October, 1895, this company 
entered iuto an agreement with Messrs. Solvay & Cie., of 
Brussels, who owned the Kellner patents relating to the ute 
of mercury in electrolytic cells, whereby the interests of the 
two companies were safeguarded. Messrs. Solvay & Cie. 
assumed the ownership of the Castner-Kellner patents for 
Europe, while the Aluminium Company became owners 
of the combined patents for the United Kingdom, the British 
Colonies, and the United States of America, The English 
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rights were then sold by the Aluminium Company to the 
Castner-Kellner Alkali Company for £125,000. 

The share capital of the latter company is £300,000, and 
£80,000 has recently been added to ita capital account by 
the issue of debentures. The erection of the works at Weston 
Point was commenced in 1896, and in 1897 the first 
1,000-H.P. installation was set in operation. 

The results were satisfactory, and at the annual meeting of 
the company, held in London on May 27th, 1898, it was 
stated that the trading profits on the seven months’ operation 
of the first unit of their plant hed been £9,161. Some diffi- 
culties had been met with, however, due to impurities in the 
brine, and the second unit of plant, which has since been set 
in operation, is understood to be working upon potassium 
chloride, in place of sodiam chloride. The erection of two 
more units of machinery and plant, making, in all, 4,000 
H.P., was also at once put in hand ; but writing on October 


EsTIMATED Cost oF 1 Ton 70 PER CENT. Caustic SODA 
AND 2'1 Tons 85 PER CENT. BLEACH. 


Process. | Cost. Estimate made by 
Richardson & Holland... £8 19 0 Leith. 
Hargreaves- Bird ea £8 11 0 Hargreaves. 
Castner-Keliner... эз aes £9 16 Oif Kershaw. 
General estimates for any elec- ) £16 18 0 Oross & Bevan. 
trolytic process. £17 7 0 Hausermann. 


1 Of this total electrical energy accounts for £3 92. 10d, taking 
the E.H P.-hour at 3d. | 


The selling value of the above amounts of canstic soda 
and bleach, at current prices, is £15 10e., and the writer 
а that they can be prodnced by the Le Blanc process 
or £18. 


A GENERAL VIEW OF BRIGHTON ELECTRICITY WORKS. 


18th, 1898, the secretary informed the writer that these were still 
in progress. In October an interim dividend of 8 per cent. 
was declared for the half-year ending September 30th, 1898, 
so that this company appears to be firmly established, and 
to have proved that the electrolytic alkali manufacture can 
be made to pay even in this country. 

There have been no estimates published of the cost of 
alkali and bleach by the Castner-Kellner process; and in the 
absence of any data relating to the losses of mercury, and to the 
costa of repairs and renewals, it is difficult to form a reliable 
estimate of the cost per ton of alkali and bleach by this pro- 
cess. The following table is, however, interesting as show- 
ing the wide variations between the estimates of different 
authorities. The estimate made by the writer for the 
Castner-Kellner process is based on the output and the 


profits during the seven months ending March 31st, 1898, 
but no allowance has been made for depreciation or losses of 


mercury. 


(See page 513.) 


The Castner-Kellner Alkali Company is now obtaining a 
rice for ita bleach, 308. per ton above the market value, for 
it bas made an arrangement, under which the whole of its pro- 
duction until 1900, is to be taken by the Solvay firm of Brussels 
at £5 178. 6d. per ton. At present it is, therefore, making 
a larger profit on this product than it can hope to make when 
the contract comes to an end. 

The illustrations show the generating machinery and 
decomposing cells of the first 1,000 H.P. unit of plant 
at Weston Point. The engines are by Willans & Robinson, 
they are quick ‚ and are coupled to direct current 
dynamos built by Mather & Platt. The engines are 
250 I. H.P., the dynamos are 150 kw. machines, and each 
delivers 1,300—1,400 amperes at 110 volta. 

For utilisation of this electrical energy 250 cells are 

rovided. They are worked in series of 25 celle, each cell 
being estimated to require 4 volts. The cells are built of 
slate, and are 6 feet long x 3 feet brogd x 6 inches deep. 
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` In conclusion, it may be pointed ont that, in comparing 
the costs of alkali and bleach by the various pro»esses of 
manufacture, and in forecasting the prospects of the electre- 
lytic processes, it is necessary to make allowance for the 
sums paid for patent rights. In the Le Blanc process of 
alkali manufacture, all the more important patents have 
lapsed, and the. capital expenditure upon patents may be 
supposed (/) to have been written off years ago. 

The electrolytic processes are, on the other hand, all 
hampered by the heavy expenditure under this head. The 


Fra. 1. 


£135,000 paid by the Castner-Kellner Company to the 
Aluminium Company represents а standing charge of 383. 5d. 
upon every 1 ton of caustic and 2:1 tons of bleach at present 
produced ; and even when the output has reached the maxi- 
mum of 6,300 tons caustic and 18,600 tons bleach per 
annum, this charge will still be one-half the above. The 


Fia. 2. 


position of the electric processes in 10 or 12 years, 


when the patents have lapsed, will therefore be materially | 


improved. | 

he writer's thanks are due to the Castner-Kellner Alkali 
PA for the excellent photographs which have been used 
for the illustration of this article. He regrets that the com- 
pany has not been equally ready to supply facta and figures 
relating to their plant and output of soda and bleach, and 
for these the writer has been obliged to rely upon less 
trustworthy sources of information. 


THE DEVELOPMENT OF BRIGHTON ELEC- 
| TRIOITY WORES. 


IN dealing with the Brighton Corporation Electricity Works, 
we propose to direct our remarks mainly to the commercial 
development of the undertaking rather than to the engi- 
neering details of the system. It is not suggested that the 
technical side presents no points of interest, indeed, it is 
hardly likely thatany electrical works could achieve a strikin 
commercial success without evolving some mechanical an 
electrical features of more than ordinary importance. 

It is almost superfluous to say that for the most part the 
system is a three-wire low tension, but some use is also made 
of alternating current for purposes which we will shortly in- 


Up to а certain point the generation and distribution of 
electricity is a comparatively simple matter, bat with in- 
creaged output, the supply of electricity over wider areas and 
a greater lamp density in restricted districte, the problem be- 
comes a little more complex. These are matters that 
affect the commercial side of a system quite as much as the 
engineering, and probably the great and conspicuous success 
achieved at Brighton is in a great measure due to the fact 
that the development has been treated from the commercial 
rather than the engineering standpoint. 

The plaut consists for the most part of bipolar machines, 
driven by Willans engines; but the most recent additions 
comprise multipolar dynamos direct coupled to Willans 
engines. The subjoined and subsequent illustrations will 
show the principal features of the works. 

The following gives the sizes of the various units, the 
multipolar dynamos being the ones recently added: 


Willans engines. Dynamos. 
No. I.H.P. Kilowatts. 
2 | 80 45 
2 | 2r0 120 
á | 360 220 
4 | 802 500 (multipolar) 


Total I.H.P., 5,200 Total kw. capa ity, 3,210 


In order to keep the roof at the same level it was found 
to be nesessary when adopting the large multipolar units to 
make the foundations of the plant lower than those for the 
older plant, and on this level the whole of the extensions will 
be carried out. A separate switchboard controls the multi- 
polar plant, the chief features of the board being the use of 
plag switches and edgewise ammeters. 

The exigencies of expansion have necessitated two boiler 
houses, the newer one being below the street level and con- 
taining a series of water-tube boilers of the Baboock- Wilcox 
type, while the original boiler house erected on the street 
level contains Lancashire boilers. Hand firing alone is em- 
ployed ; the coal for the water-tube boilers falls by gravity 
into bunkers on the boiler level and the ash is conveyed to 
the street level by an electrically worked hoist, it being 


obviously cheaper to raise the resultant ash than the 


original coal. Electric motors are used to a con- 
siderable extent for operating the auxiliary plant, 
though the boiler feed pumps are driven by steam engines ; 
the importance of not relying wholly on electricity for 
operating auxiliary plant has been sufficiently demon- 
strated at Brighton. Water is taken from the street mains 
and costs 5d. per 1,000 gallons; it posseases, we believe, 24° 
of hardness, and to bring it to a usable condition a 
softening a is employed, in which the water 

over lime and then over a layer ofj asbestos which takes the 
last remaining hardness ont of it. It is interesting to observe 
that in the water tanks are placed resistances for providing 
a load for testing purposes; they consist merely of wire 
wound on wooden frames, but are capable of absorbing very 
heavy currents. 

The method of carrying the mains from the switchboards 
to the streets is perhaps one of the most notable featares of 
the works. Ол leaving the board the maius are carried to 
underground tunnels which traverse under the engine room 
floor and under the street adjoining the station, this arrange- 
ment permitting of the ready indentification of the feeders. 

The condensing apparatus is of special design, and well 
worth describing. It consists of a Barnard-Wheeler water 
cooling tower of the twin: type, and two surface con- 
densera mounted directly on horizontal air and circulating 

umps. 

The tower has bsen erected on the roof of the engine 
house between the two bays, and is of a capacity for handling 
the circulating water sufficient for condensing 40,000 lbs. of 
steam, or the steam from engines of 2,000 I.H.P. The total 
floor space required is only 14 feet x 18 feet and the height 
37 feet 6 inches, so that the tower is of a capacity equal to 
8 I.H.P. to 1 square foot, a maximum result with a mini- 
mum space. Tne weight is so equally divided that no extra 
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provisions had to be made to strengthen the roof when the 
tower was erected. 


The tower is in two sectionr, each 9 feet x 14 feet, and 


so arranged that either section may be operated singly or 
both together as may be desired, and the method of piping 
allown of this being effected to either of the 

Yoosted in the bassment some 40 feet below. 

The shell of the tower is of steel plate reinforced with 
channel and angle irons and securely braced by cross pieces, 
the Jower plates are only } inch in diameter tapering to 
è inch at the top, the foundation re consisting only of a 

ood angle iron piece held down by foundation bolts let in 
the concrete in the roof. 

The circulating water leaves the condensers at a high 
temperature, and is pumped to the top of the towers, where 
it is delivered into a cast-iron V-shaped trough. From the 
sides are fitted perforated and slotted pipes 1} inches in 
diameter, connected to the sides of the tower by gun-metal 
caps. From these pipes hanging vertically are mata of fine 
mesh| wire spaced 8 inches apart, and so arranged as 
to allow of a clear passage of the air between them. The 
mate are woven of steel wire, and to ensure long life are 
galvanised after vun 

From the pipes the hot water overflows on to the mats, 
down which it runs in thin sheets, the matting having a 
retarding effect on the speed of the descending water, 
thereby subjecting it fully to the cooling and evaporating 
effects of the air currents. 

There are 86 mats, each 14 feet x 21 feet, giving more 
than 50,000 square feet of cooling surface. 

The air is driven through the towers by means of four 
8-feet Blackman air propellers, two to each section. These 
are belt driven, the power being supplied by two shunt 
wound motors, each of 18 I.H.P., and of the British 
Thomson-Houston make, The fan speed is 160 r.p.m. 

An important feature in the construction of the towers is 
their simplicity of design. Any mat, or number of mats, 
may be removed for cleaning without interfering with the 
working of the apparatus, and the slotted pipes can be 
readily swabbed out by removing the external cape, a ladder 
and gallery being arranged around Ше upper part, and on a 
level with the caps, so that quick and easy aooess can be had 
to the pipes and the upper works. | 

After the process of oooling has been effected, the water 
falls into a reservoir, this forming the base of the apparatus, 
from whence it is drawn away by the circulating pumps. 

These pumps are of the Blake & Kuowles manufacture, 
and consist of horizontal sa ai steam cylinders, 
operating air and oirculating cylinders on one common bed- 
plate, the condenser being directly mounted over the top of 
the above pumps. The dimensions of the pumps are as 
follows :— 

7-inch high pressure steam cylinder. 
14 „ low pressure steam cylinder. 
16 , air cylinder. 
18 , circulating cylinder. 
all having 16 „ stroke. 


The condenser being mounted on top allows the condensed 
steam to gravitate down into the air pump, always keeping 
the valves flooded, and obviating the necessity of any inter- 
mediate piping between condenser and pumps. 
ho саса speed of pompe is about 80 double strokes 

per minute while on fall load 

The condensers are of the Wheeler standard pattern, 
arranged with double tubes, one tube arranged inside the 
other. The tubes are drawn thick at one end, and have a deep 
thread cut in the same. The tube is screwed into outer tube- 
plate; an inner plate is also provided, from which a larger 
tube is carried, the other end having a blank cap on same. 
The smaller tuba is inserted in large tube, and as all the 
jointa are screwed, the arrangements dispense entirely with 
any packing, forming a simple, effective, and absolutely tight 
jointing, allowing amply for the nece expansion, and by 
the addition of central plate allows for the circulating water 
to pass four times ү the condenser before finally being 
delivered to the top of the tower. The piping arrangements 
are simple, and the outfit works exceedingly satisfactorily. 
The temperature of the circulating water is reduced, во that 
а good vacuum may be carried. 

The total amount of water lost by evaporation is 


exceedingly small. There is no atomisation to speak of ; in 
fact, the location of the Brighton station would not it 
of any scheme that would cause any complaint in this 
direction. 

We understand that this outfit has given entire satis- 
faction, and that the Wheeler Oondenser and Engineering 
Company are entrusted with the order for the extensions, 
namely, a complete condensing set of towers and condensers 
of a capacity to deal with 50,000 Ibs. of steam. 


(To be continued.) 


NOTES. 


(Continued from page 508.) 


A New Primary Battery.—A young Frenchman has 
invented a primary cell which is said to give 18 amperes at 
2 volts for a longer time than the ordinary bichromate 
cell or the Bunsen cell. Its essential characteristic is that a 
vanadium salt or vanadic acid is contained in the exciting 
fluid or in the substance of the negative or positive electrode. 
Sach an element consists preferably of an external vessel 
containing a solution of 20 parts of Na Ol to 100 parts of 
water, in which an amalgamated zinc rod is dipped ; an inner 
porous jar for the reception of a carbon plate, and which is 
filled with a mass of powdered manganese oxide and fused ` 
vanadio acid. This jar contains also a solution of sulphuric 
acid, vanadic acid, and hydrochloric acid. 10 cent. of 
sulphuric acid may also be added to the Na Ol solution in the 
external vessel, The depolarisation is very energetic on 
account of the combined action of the hydrochloric acid, the 
oxygen, and the chlorine. Moreover, the reducing effect of 
the hydrogen is regulated by the presence of the vanadio 
acid, since this passes into hy adio acid, and is imme- 
diately oxidised to vanadic acid by the hydrochloric 
acid, while the hydrochloric acid liberates an equivalent of 
chlorine and four equivalents of oxygen. An addition of 
10 per cent. of bichromate of potash to the acidified solation 
increases the output. Special cells have been designed for 
application to motor cars. 


Feed Water Heater.—An open type of exhaust feed 
water heater, described in the Street Railway Journal, 
consists of a vertical cylinder not unlike a vertical boiler. 
In its upper portion there is a series of seven trays supported 
loosely on a perforated central pipe. Water is admitted at 
the top through perforated pipes, and descends through the 
various trays, and finally in a shower to the body of 
water in the lower part of the cylinder. Steam (exhaust) is 
admitted at one side of the cylinder, and passes up between 
the trays and shell, and over the surface of each tray into 
the middle hollow pillar giving up its heat on the way to the 
boiler. The upper tray is orated, the others allow the 
water to discharge over their edges on to the trays below. 
All the parts inside are of cast-iron. There is a trough to 
skim off oil and a further auxiliary suction vessel coupled to 
the bottom of the cylinder, its upper end being connected to 
the steam space of the heater, so that if the water level falls 
too far the pump will draw steam. This is to safeguard the 
boilers against a greasy feed. The usual blow-out and 
cleaning arrangements are fitted. Some of these heaters are 
as much as 20 feet in height and 54 feet in diameter. 


A Substitute for Galvanising Iron and Steel.—The 
Journal of the Franklin Institute says that Wilder's patented 
prosess for coating steel and iron consists in the use of a bath 
composed of zino, tin, and aluminium. This mixture, it is 
claimed, produces a coating on iron and steel much superior 
to any now known, being so firmly adherent, that the sheets 
will stand working after it has been applied, will resist corro- 
sion, and can be heated red hot without injary. The coating 
is applied by the same method as galvanising, $.e., by dipping 
the cleansed sheets, &c., in the melted alloy. The most 
approved mixture is the following composition by weight :— 
Zine, 84 per cent.; tin, 14 per oent.; lead, 1°5 per cent.; 
aluminium, 0°5 per cent. 
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Mr. Balfour on Technical Education.—Speaking at 
the opening of the Battersea Polytechnic, Mr. Balfour con- 
trasted the past relation of rcienee to industry with that 
which prevails to-day. He believed that neither by himself 
nor by others were any of the great Isaac Newton’s dis- 
coveries turned to any practical account. Yet Newton set 
the whole world upon the right path in everything connected 
with energy ‘by his discovery of the law of gravitation. 
Pasteur and Kelvin, two of the greatest names of the present 
age, have lived to see their discoveries put into almost imme- 
diate industrial use. All this is because to-day science and 
practice, which began far apart, have now approached these 
curves and become practically straight lines of parallel pro- 

. Mr. Balfour looks on the social side of the poly- 
technic as affording somewhat of the influence of University 
life—the civilising and humanising influence which sheer 
technical training alone cannot give. As we have before 
said, the polytechnics ought to be better utilised by day and 
their social side could be developed in the evening hours. lf 
the apprenticeship system is to pass away, the polytechnics 
will need multiplication and extension as purely trade 
schools, after the manner of the German trade schools. 
At present we spend far too much on the institute as a 
self-contained building. This cannot be continued; the 
trade school would require more practical and plain buildings 
—mere sheds, which, when out of date, could 15 replaced by 
. others up to date. Over-substantiality has long been a fault 
of English industrial buildings. Too solid and expensive, 
they become a hindrance to improvement. The excuse for 
unnecessary solidity ер with electrical driving, which 
requires no wall support for shafting. Mr. Balfour made a 
special call for thoroughness, while pointing out that in all 
countries only the few students could be expected to leave в 
school fully abreast of their subject to date. His advice to 
students is to be thorough in what they acquire. To acquire 
a knowledge of general principles without a knowledge of 
details is not superficiality if the general principles are well 
learned. One may know little without being superficial—a 
good deal, and yet be very superficial. He characterised 
thoroughness or superficialness not as qualities of the know- 
ledge acquired, but of the acquirer. | 


Telegraphy by Ultra-Violet Light.—Zickler sometime 
ago succeeded in pipa tig Lacie over a distanoe of two 
or three hundred yards by taking advantage of the property 
of ultra-violet light which facilitates a spark discharge over 
an air gap. Dussaud has now ee in transmitting 
sounds and even words by the ultra-violet rays. The rays are 
made to act by means of a fluorescent screen on a plate of 
selenium, and the vibrating membrane of the transmitter is 
80 arranged that while vibrating it cuts off ing amounts 
of the rays. The action on the selenium and the current 
which flows through it varies, just as it varies in an ordinary 
telephone, Ап ordinary telephone is used as а receiver in 
Duseaud’s apparatus; but the distance over which messages 
have been transmitted is only a few yards. 


Electric Fish.—Last Friday week, before the Royal Institu- 
tion, Prof. Francis Gotoh, F.R.S., discoursed on the * Electric 
Fish of the Nile.” After commenting on the biological diffi- 
culties in the way of conceiving the conditions that could ever 
have determined the evolution of the electric organ, he 
described it as consisting of a pile of compartments each 
enclosing a plate or disc in albumenised jelly. In the Nile 
fish there were some two millions of these. As to the abso- 
lute seat of the electrical charges, says the Timas report, he 
personally believed it to be the nerves, and if it was objected 
that this theory left no function for the expanded discs, he 
could conceive of several ways in which they could contribute 
to the electrical effect. In tissue from a quite recently killed 
fish one stimulus of the nerve gave not one discharge, but a 
large number in succession. The discharge was from the 
head to the tail, and took a distinct time—about one- 
thousandth of a second—to culminate. The fish was able 
to regulate it, possessing to that end a unique sort of central 
nervous system, but it could not send the nerve stimulus 
more than 10 or 12 times a second, and could not go 
. on at that rate for more than six times, owing to fatigue 


of the central system. As to the use of this organ, the Nile 
fish was very pugnacious. With his own kind his mouth 
was his chief weapon, for his foe must be supposed to enjoy 
a relative immunity from injary by electric shock. Small 
fish of other kinds he attacked both by his mouth and his 
electric organ, but it did not seem probable that he 
ined his food in this way, because of the profound ex- 
austion that would be the price of a meal. Since he usually 
lay in the mud, it was certain that he fed on much smaller 
forms of life. As a means of defence, the utility of the 
electric organ must be enormous, and no large fish was likely 
to make the mistake of tackling him twice. In conclusion, 
Prof. Gotch said he thought this fish had really a higher 
intelligence than was usually attributed to the fishy kind, 
and told a story of how one, kept in captivity with а roach, 
obtained all his food in a half-digested condition at the ex- 
pense of his companion by a judicious use of his electric 
organ. Two living specimens were exhibited. | 


The Pulverisation of Incandescent Platinum Wires. 
—We kuow that platinum wires, rendered incandescent in a 
bulb almost exhausted of air, project on to the sides of the 
bulb particles of their substance, which arrange themselves 
in a straight line, and form a thin frame, enolosing 
the obstacles encountered between the wire and the glass. 
À similar phenomenon takes places with the carbon filaments 
of incandescence, and the study of it may have a oertain 
intereat from the point of view of the construotion of these 
lamps. Mr. W. Stewart has just subjected the phenomenon 
to а fresh investigation, the principal resulta of which are as 
follows: — When the wires are brought to incandescence in 
the air by atmospheric pressure, the pulverisation diminishes 
in intensity as the incandescence is p The humidity | 
of the uir has no influence on the phenomenon. The pulveri- 
sation diminishes with the pressure. For platinum, it is 
reduced by two-thirds in passing from the pressure of the 
atmosphere to that of 1°25 mm. In nitrogen and hydrogen, 
the mou is insignificant. In oxygen, on the other 
hand, it is excessive. In short, Mr. Stewart's experiments 
confirm the views before expressed by Mr. Nabrwold, accord- 
ing to whom, the oxygen was the cole cause of the pulverisa- 
tion of incandescent platinum. If this is the case with 
carbon, it would be advisable, when exhausting the lamps, to 
introduce an inert gas, which, as it was drawn out, would 
carry off the last traces of oxygen.— C. E.G (L'Industris 
Electrique.) m 


—— — — c 9 — 1 


- Sheffield Smoke.—Sheffield on a dark evening has much 


that looks b n and brilliant, but in the daylight, grime is 
a prevailing feature. But it is healthy sort of grime and 
has no serious effect upon the near country, unlike the 
copper fumes of Swansea. The great proportion of Sheffield 
smoke comes from furnaces, which, however, are. not under 
the domination of the Smoke Act, and it seems to be a work of a 
gupererogatory nature to prosecute manufacturers in Sheffield 
for a few whiffs of smoke from &' boiler chimney when 40 
furnace stacks below are belching out unmeasured volumes 
of the blackest clouds. In a recent case of prosecution it 
was shown that the steam boiler was only burning 13 lbe. 


_ coal square foot of grate, and was fitted with suitable 


air admission, and that the smoke made really came from a 
heating furnace not under the smoke law. The onus of 

roof was with the cution, and the case was 

ismissed. Evidently Sheffield manufacturers are artful 
enough to use one chimney for both kinds of furnaces, and it 
will not be easy ud grade а nuisance against the boiler, for the 
smoke will be laid to the charge of the other furnaces, to 
which the Public Health Act does notapply. It is said that 
smoke is even necessary for some qualities of steel. Of this 
we cannot speak. Probably it is not so, and probably gas 
firing could be employed for furnaces which are now such 
very serious smoke producers. If so, it would be desirable 
to further the use of such gas. But in Sheffield, where the 
magistrates are themselves almost all smoke producers, it 
will be difficult to enforce the Act very rigidly. We should 
like to see smoke abolished, but think there should not be un- 
necessary persecution. | 
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Three-phase Transmission.—On the 18th inst, at 
Dudley, in connection with the South Staffordshire Institute 
of Iron and Steel Works Managers, Mr. J. Н. Whittaker, 
-A.M.LE.E., read а paper on “Electricity in Mines and 
Iron Works ; with Special Reference to Three-Phase Carrents 
and Motors for Power Transmission.” 


machinery in mines and ironworks were well known. The brushes 
and commutators were the great source of anxiety to owners of con- 
tinuous current dynamos and motors. This trouble might be 
obviated by care on the part of the attendant, and the brushes 
made to last a year at least, and the commutator several years. 
Btill there was the vital part of the machinery, and, unfortu- 
nately, motors did not get the care that was necessary to 
attain long life. The remainder of the paper was devoted to the 
subject of three-phase current machinery, which, the author rémarked, 
was comparatively new in this country, only about a de zn plants 
being in tion. On the Continent, in America, and in South 
African ез, numerous and large plants were running, or being 
installed. The field for three-phase currents was undoubtedly in 
power distribution and transmiseion, although lighting also was being 
‘successfully carried out with the same plant as used for motor pur- 
poses. Тһе chief charecteristic of three-phase generators was that 
no current passed through the rotating parts. Consequently they 
required no brushes or commutator of any description, thus ensuring 
& much higher degree of durability and safety than was ible with 
any other electro-dynamic machines. The electromotive force capable 
of being generated by this class of machinery was very high. оа 
the last few years а large number of generators had been made ап 

fitted to work at various tensions up to 5,600 volts, and had, he believed, 
given entire satisfaction. Where power had to be transmitted dis- 
tances over a mile, continuous currents were at a disadvantage, owing 
to difficulties of maintaining the insulation of the armature 
windings and commutator on high voltages. The highest voltage 
of continuous current in actual work in this country was, 


as continuous and direct currente. The efficiency and ease of trans- 
mission of three-phase currents offered strong inducements, however, 
to engineers to adopt them for transmission for any purpcse, and to 
use rotary transformers giving out continuous currents at low voltage 
at the point of distribution for lighting purposes. The Manchester 
Corporation were having three-phase 


system for power 
hoped the Midland and 
South Staffordshire engineers and works managers would be among 
the first to reap something from the advantages of the system. А 
brief discussion followed. 


Mechanical Draught.—The Sturtevant Company, who 
naturally wish to sell draught fans, state that a fan installa- 
tion only coats from 20 to 40 per cent. of the price of a 
chimney, while it permits or enables a lower grade of fuel to 
be employed, as well as renders possible a fuller use of the 
heat. It is independent of weather, and helps to prevent 
smoke, saves space, is portable, is an assistance to an already 
overloaded chimney, and helps out a power station generally. 
The addas Street Railway Company have put in two 
draught fans with automatic regulation for constant steam 
pressure. The fan bearings are water cooled, so that they 
cannot suffer from the heat ; the staok extends just above 
the boiler house roof. Recent tests show an average economy 
for fan draoglt of 14:6 per cent. We think too little is 
being done in this country in fan draughts, especially in view 
of the many overloaded chimneys, and the general expense of 
chimneys and the loss due to the non use of economisers. 


Deutsche Electro- chemische Gesellschaft. — The 
annual meeting of the Deutsche Electro-chemische Gesell- 
schaft is to be held at Göttingen on May 25tb, 26th and 
27th next. Among the papers to ba read is one by Prof. 
W. Nernst, of Göttingen, on “Electrical Electrolytic Con- 
‘duction at very High Temperatures.” 


The Buffalo and Niagara Falls Electric Railroads. 
he most stupendous deal that has ever occurred in electric 
traction affairs in the United States has been perfected in 
connection with the electric railroads in the vicinity of 
Buffalo and Niagara Falls. Under its terms all the railways 
of the city of Buffalo, the lines connecting that city with 
Niagara Falls and Lockport, the electric road of Niagara 
Falls and the Niagara Falls Park and River Railway on the 
Canadian side at Niagara, all fall into the ion of a 
syndicate capitalised at $25,000,000. While there is yet 


much believed to be back of the plans of the syndicate, it is 
known that it is pro to retire all the bought with 


an issue of new bonde, while there will also be a new issue of 
preferred and common stock. This new issue of stock will 


e at a greatly increased capitalisation, in order to take care 
of the vaat properties involved and allow a profit to be made 
on the investment, The electric roads whose future is con- 
cerned in the deal consist of the Baffalo Railway Company ; 
the Baffalo Traction Company; the Baffalo, Bellevue and 
Lancaster Railway Company; the Buffalo and Niagara 
Falls Electric Railroad; the Buffalo and Lockport Road; 
the Niagara Falls and Suspension Bridge Railway; and the 
Niagara Falls Park and River Railway. But in addition to 
these electric roads the new syndicate becomes the possessors 
of two of the great Niagara bridges, one of them the fine 
new upper eteel arch, owned by the Fiagara Falls and Clifton 
Suspension Bridge Companies, and the other the proposed 
new suspension bridge now in course of erection across the 
Niagara gorge at Lewiston. These bridges will afford cross- 
ings for a belt line about the gorge, while the possession of 
the Buffalo and Niagara Falls road gives trackage facilities 
from Buffalo to the Falls on the New York side. As the 
Niagara Falls Park and River Railway now control a fran- 
chise for a line from Fort Erie to Chippawa on the Canadian 
side, it will be seen that they have all the rights for a belt 
line skirting the Niagara river on both shores from Lake 
Erie to Lake Ontario. Mach of the stock of the several railway 
companies was bought below par, but it is understood that 
the stockholders of the Buffalo Railway Company will receive 
par ; also that about 75 cents was paid for stock of the Buffalo 
and Niagara Falls road, and about 50 for the Buffalo and 
Lockport road. The amounts involved in the purchase of 
the various interests are about as follows :— 


Buffalo Railway Company . $15,215,000 
Buffalo Traction Company sa -— T ,858, 
Buffalo and Niagara Falls Railway... sua 2,250,000 
Buffalo and Railway ... "S gs 1,500,000 
Niagara Falls Park and River Railwa á 1,000,000 
Lewiston and Queenston Heights Bridge Oo. 285,000 
Total... sa . $24,108,000 


This statement above given is exclusive of the property of 
the Niagara and Clifton Bridge Company's property. Farther 
announcements as to the ultimate scope and purpose of the 
big deal may be expected to follow soon. The bonds of the 
Niagara Fall and Clifton Bridge Company аге out to the 
extent of about $400,000, and are understood to be equally 
divided between Canadian and United States capitalista. 


Electrical Motors in a Printing Office.— Each press of 
the Chicago Daily News is equipped with two 5-H.P. six-pole 
motors of 200 revolutions maximum 8 suspended on the 
press at right angles to the main shaft. The motor shaft carries 
an automatic friction clntch and worm engaging with a brass 
gear wheel on the main shaft. This reduces the press shaft 
to a minimum speed of 10 revolutions per minute, with a 
steady movement free of jerks or jumps. Each motor is 
operated by a speed regulator with a compreseed air cylinder 
and dashpot, arranged so that the motors can be adjusted to 
apy speed through the rheostat. By simple movement of an 
air cock, the operator can move the press cylinders even a 
sixteenth of an inch. These small motors are, of courte, 
employed in the adjustment and paper threading operations, 
&c. The main power is derived from a 40-H.P. slow speed 
E motor, with simple reduction gear. It is con- 
trolled by a 55-point rheostat. By the convenience thus 
introduced, it is found that these electrically-operated presses 
give an increased output of 20 per cent., and save a lot of 
labour. There is now no breaking of the paper, and no 
clogging up, and injuries to men, especially in the threading- 
up operation, have been stopped. 
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The Article Club Industrial Exhibition.—The Article 
Club is arranging for an exhibition on a very lavish scale to 
be opened in May, and judging from the 1 of the 
preliminary announcements, we imagine that the Crystal 
Palace will be visited by engineering and electrical men in 
crowds. There will be over 100 exhibits, but each particular 
industry will have only one representative, ав the rules of the 
Artiole Club do not admit competitive firms into member- 
ship. This so to speak exclusiveness will not, we are given 
to understand, prevent diversity in the exhibits, while it will 
have the advantage of avoiding that monotonous repetition 
which meets one in general exhibitions. The engineering 
section will be a particularly strong feature, while all the 
moving machinery at the exhibition will be driven by electrio 
motors. The musical and sporting programmes are ia the 
most eminent hands, the former being under Sir Arthur 
Sallivan’s control, Dr. W. G. Grace being responsible for the 
latter. The doctor will captain an Article Club oricke: team 
against one drawn from the Houses of Parliament. 


Partnership and Change of Address.—Mr. A. H. 
Preece writes to say that as his father, Mr. W. Н. Preece, 
C.B., F.R.S., Pres. Inst. Civil Engineer: (late engineer-in- 
chief of the Post Office) is commencing practice as a consult- 
ing electrical engineer, he is giving up his present offices 
after March 251, and will be associated with him at 18, 
Queen Anne’s Gate, Westminster, S.W. Major Cardew, 
R.E. retired (who has been for the last 10 years electrical 
adviser to the Board of Trade) and Mr. Llewellyn Preece 
(Mr. A. H. Preece’s brother) will aleo become partners with 
ene „Ргеесе, The firm will be styled “ Ргессе and 

ew." 


Sterelectrolysis. — A new method of electrolysing 
minerals has been worked out by Francois Mayer on, and an 
account of it is given in the Comptes Rendus Assoc. Franc. 
Adv. Sci., 1898, 26, (II.), 847-348. The name sterelectro- 
ms is given to the following method of analysing minerals. 

he fine powder is made into а paste with water, placed 
between two pieces of filter paper, and eleotrolysed between 
platinum electrodes with six dichromate cells. Metals 
or their oxides appear at the cathode, and acid radicles at 
the anode. For example, with galena, metallic lead and 
sulpharic acid are obtained, and with barytes, baryta and 
sulphuric acid. 
identified by ordinary analysis. 


Municipal Corporations and Electrical Matters.— 
The Association of Municipal Corporations held its annual 
meeting in London last Saturday. Sir J. T. Woodhouse, 
who gemis in the absence of Sir Albert Rollit, delivered a 
speech moving the ae of the тое and made special 
reference to the telephone question, the municipal trading 
controversy, the electric power distributing schemes, and 
other matters affecting municipal bodies. As to the tele- 
phone question he said :— 


It must be gratifying tothem all to find that the report of the 
Select Committee, of which he was a member, was substantially in 
harmony with the views expressed by that association, and it was 
also a cause of satisfaction that the Government had decided to legis- 
late in accordance with the recommendations of the Select Oom- 
mittee. Some dissatisfaction had been expressed that the non-county 
boroughs were not treated by the Bill in the same way as the county 
boroughs, but he believed that the Government would reconsider that 
point in a manner favourable to the non-county boroug 


On the other points he said: — | 


As to the General Powers Tee a it must be a matter of 
great satisfaction to the municipalities that the Houre of Commons 
rejected the meseure. They would have to be а good deal on their 
gaard with regard to the Oommittee on municipal trading. There 
should, probably, be limits to municipal enterprise, and they did not 
want to transgress these limits so as to interfere with private traders, 
but when it was recognised that the origin of the Committee was 
largely the same as that of the Powers Bill, it behoved them to take 
care that they were not eníra into preventing municipalities 
from progressing, as in the past, in reference to matters of a public 
character. 


A resolution was passed to the effect that the provisions of 
any statute, enabling municipal corporations to provide a 
telephonic system should extend to all such corporations, 
whether county boroughs or not, provided that they were 
prepared to undertake the supply of telephonic facilities over 
such area as thé Postmaster-General might deem reasonable 
and sufficient. 


The separated constituents are then. 


Obituary.—We deeply regret to notice. the announce- 
ment of the death of Dr. Gustav Wiedemann, Professor of 
Physics at the University of Leipzig. Dr. Wiedemann’s 
investigations in magnetism and electricity were very ex- 
tensive, and he is well known as the author of works ou 
the theory, his name being aleo lastingly associated with the 
Annalen der Physik und Chemie, of which he had been the 
editor since 1877. "The magnetic relations of chemical com- 
binations, electric discharges, the relations existing between 
the mechanical and magnetic properties of bodies, gal- 
vanism, electro-magnetism and Ohm’s law, were among 
the special lines of research followed. up. b; bim. 
Deceased was in his 78rd year. He was a foreign member 
of the Royal Societies of Edinburgh and London. 


Royal Institution.—The following are among the 
lecture arrangements after Easter:—Prof. Silvanus P. 
Thompson, two lectures on “ Electric Eddy Carrents” (the 
Tyndall Lectures); Prof. Dewar, three lectures on the 
* Atmosphere.” The Friday evening meetings will Ъз 
resumed on April 14th, when а discourse will be delivered 
by Prof. A. W. Rücker on “Earth Currents and Electric 

raction.” - Succeeding discourses will probably be given by 
Prof. C. A. Carus-Wilson and others. 


The Institution of Electrical Engineers.—We under- 
stand that the Institation of Electrical Engineers is to have 
a gathering in Switzerland some time in September. The 
idea is to visit the principal electrical works of which 
Zurich is a convenient centre. 


Marriage.—The ELECTRICAL REVIEw extends its hearty 
congratulations and bet wishes to Mr. Sidney Rentell 
(proprietor of Electricity) on the occasion of his marriage to 
Sophie Pauline, eldest daughter of Mr. George Szrohmenger, 
Bonnland, Quadrant Road, Canonbury, N. The event was 
solemnised on the 25th inst. at Unity Churcb, Upper Street, 
Islington, by the R v. G. Dawes Hicks, M.A., Ph.D. 


Wireless Telegraphy.—The Times of Wednesday con- 
tains a despatch sent by its Boulogne correspondent by 
wireless telegraph from Wimreux, a village on the French 
coast, to the South Foreland. The distance is 32 miles, and 
the vertical pole 150 feet high. Mr. Marconi conducted the 
experiments, and he left for England on Tuesday night 
along with officials of the French Government for continuing 
experiments at the Foreland. 


Coast Communication.—The Earl of Derby, in the 
course of a speech upon the work and progress of that 
splendid organisation, the National Lifeboat Institution, 
paid a tribute to the importance of telephonic and telegraphic 
communication between lightships and the shore and to the 
great assistance so rendered to the life-saving work of the 
Institution. He was afraid, however, that electrical com- 
munications with lightships would always remain rather a 
difficult question, and a matter on which it would not do to 
place abeo'ute reliance. There were technical difficulties 
which did not make communication so absolately certain as 
it would require to be; but short of that, the communication 
with lighthouses in many cases was most useful, and the 
communication with the principal points of the coast had 
also been of great value. The recent developments in the 
application of wireless telegraphy in this direction do not 
appear to have come in for specific mention. We can 
hardly think that the Institution is not alive to the 
importance of their effect upon the future of coast com- 
munication. | T 


General Post Office.—The Postmaster-General has been 
pleased to appoint Mr. W. Н. Preece, C.B., to be consulting 
engineer to the Post, Office. 


Fire.—On Wednesday morning last а fire broke out on 
the premises of the Silvertown Telegraph Company, but it 
was speedily checked by the district fire brigade. The 
damage, which was slight, was confined to a building used 
as a store, and in no way interferes with the general work of 
manufacturing. 
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An Electrolytic Lamp.—Mr. Theo. Reymas, 
York, writes to the New York Electrical World and Elec- 
trical Engineer as follows :— 


Having experimented with the oxides used by Prof. Nernst, I have 
designed a new form. of lamp, which obviates the long wait before 
the oxide conducts the electricity. The apparatus I use is an arc 
lamp, {hs upper carbon of which is raised by a magnet connected 
in series to form an aro. Around the arc I have placed a hollow 
cylinder of oxide, connected in shunt around the arc. When the 


switch is turned on no current flows through the cxide, but as the. 


carbons complete the circuit the magnet raises the upper carbon, and 
the aro thus formed heats its jacket of oxide, whieh soon conducts 
the electric current under the intense heat evolved and becomes 
incandescent, The arc between the carbon electrodes is broken, 
o to the increased length of the arc and the reduced current 
wbich now passes through the intandercent cylinder of oxide. The 
upper carbon is fed by gravity when the current is turned off, pre- 

to again impart the initial heat. I have successfully operated 

в such lamps connected in series on 110 volts direct current. 


NEW COMPANIES REGISTERED. 


John Jenkins & Sons, Limited (61,186).—This oom- 
was on March 16th, with a capital of £70,000 in £1 
shares, to acquire and carry on the business of bail 


and Sons,” and to enter into an agreement with 
first subscribers (esch with one share) are:—John Jenkins, Oheyne 
House, Denmark Hill, S. E., merchant; John Jenkins, jun., Holmdene 
Avenue, Herne Hill, S. E., merchant; ord, 

Evelyn South Wimbledon, clerk; Walter H. Jenkins, 2, Bays- 
brook Road, Streatham Hill, merchant; Charles J. Olark, Scoresby 
Street, Blackfriars Road, S. E., plate glass factor; W. H. D. Wayne, 
829—4, Lower Kennington Lane, S. N., printer; and Frederick O. 
W , 292—4, Lower K Lane, S. E., printer. The number 
of directors is not to be less than three nor mare than seven. The 
first are John Jenkins, Charles J. Clark, Samuel M. Waterfield, and 
John Jenkins, jun.; qualification, 200 shares; remuneration £200 
per A divided betw them. Registered office, 55, Oamberwell 


Telephone and Switchboard Syndicate, Limited 


(61,146).— This com was registered on March 17tb, with a 
capital of £10,000 in shares, to carry on business as financiers, 


oo peur 13 underwriters, concessionaires, contractors for 
public and ofher works, capitaliste, or merchants. Tbe first sub- 
scribers (each with one sharo) are: — W. H. Sinclair, 8, Ducie Road, 
Oxford „ Manchester, secre ; Arthur E. Cowley, Thornfleld, 


Priory Road, Sale, seoretary ; John 


capital of £150,000. in £10 shaves (7,50) pereo to construct, 


railway, omnibus van proprietors, electrical engineers, eleo- 
, contractors, man of ical apparatus, suppliers 
of ty, &a. The first subscribers (each with one share) are: 


Street, W.O., sec ; and O. 8. Drummond, Donington House, 
Norfolk Street, W.O., director. The first directors (to number not 
less than three nor more than five) are to be nominated by the 
subscribers ; qualification, £100; remuneration, £50 each per annum 
and а sum equal to 5 cent. of the ordinary dividend divided 
8 oum: office, Donington House, Norfolk 


Interchangeable Flash Sign Syndicate, Limited 
(61,208).— This company was registered on March 22nd, with a 
capital of £5,000 in £1 shares, to acquire Provisional Patent No. 
20,027 of 1898 granted to Arthur D. Douglass foz“ an interchangeable 
electric flash sign,” to adopt an agreement with Douglass, Banks and 
Hinton, and to carry on business as electric flash sign manufacturers, 
advertising contractors, and electrical and mechanical engineers. 
The first subscribers (each with one share) are:— Willism T. Todd 
and W. T. Fowler, 25, Coleman Street, F. O., clerks; Herbert J. 
Murray, 14, Marquis Road, Stroud Green, N., clerk, Н. A. Taylor, 
49, Wool Exchange, E.O., solicitor; Alfred T. Palace, 49, Monsell 
са ati e d ae E ae 

roydon, в; rge F. en, Court , reen, 
Hammersmith, artist, Table “A” mainly applies. 


of New 


$. 


Argentina Electric Traction Company. Limited 
(61,211).—Tbis company was registered on March 22nd, with a 
capital of £500,000 £5 shares, to adopt an agreement with the 
Anglo-Argentine Tramways Company, Limited, to construct, equip, . 
„ maintain and work tramways under contract ог as owners, 
and by electric traction or otherwise, and to carry on business as - 
tlectricians, electrical and mechanical engigeers, and suppliers of 
electricity. The first subscribers (each with ege share) are:— E. A. 
Lazarus, 52, Threadneedle Street, E.O., bank ; J. F. Nau- 
heim, 56, Oanfield Gardens, N.W., gentleman; Albert R. Monks, 88, 
Cannon Street, E.O., managing director; Alfred Clemegts, 118, 
Btreet, Ham i ; Harold Е. Oharles, 49, М 
Peckham, k; James T. H. Hudson, Holly Bush е, Holly 
Mount, Hampstead, clerk; Henry A. Bumpus, 2, Lansdowna Road, 
Old Charlton, Kent, clerk. The first directors (to number net less 
than three nor more than five) are to be nominated by the subscribe; 
qualification, £500 ; remuneration, as fixed by the company. 


OFFICIAL RETURNS OF. ELECTRICAL 
COMPANIES. 


Cambridge Electric Supply Company, Limited 
(36,457).— This company's annual return was on March 21st, 
when 9,423 shares were taken up out of a capital of £100,000 in £10 
shares. £8 per share has been called on 4,970 shares, and £2 per 
share on 4,453, resulting in the payment of £48,666. | 


Scarbsrough Electric Supply Company, Limited 
(37,567).—This company’s annual return was filed on March 13th, 
when 4,5С0 shares were taken up out of a capital of £50,000 in £10 
shares, £9 per share has been called on 4,000, and £4 per sbare on 
500, £38,088 (including £142 paid in advance) has been received, and 
£59 is in arrears. 


The Telegraph Improvement Company, Limited 
(15,475).— This company's annual return was filed on January 17%, 
when 15,006 shares were taken up out of a capital of £100,000 in £1 
shares; 15, C00 are considered as paid, and EG has been received. 


Kensington and Knightsbridge Electric Lighting 
Company, Limited (26,193).—This company's annual return has 
ast been The capital is £350,000 in 50,000 ordinary, 10,000 
fitat preference, and 10,000 second preference shares of £5 each. 
15,000 ordinary, 10,000 first preference, and 6,687 second preference 
shares have been taken up, and 5,000 ordinary are considered as paid: 
£5 per ini has been called on the others, and £133,435 has been 
received. 


Northa 
Limited (28, 
March 16th. The capital is £50,000, in 10 “А” and 49,990 " B" 
shares of 21 eech; 10 “А,” 17,288 “B” ordinary, and 7,000 prefer- 
ence shares have been taken up, and £1 per share has been on 
10 “A,” 15,000 "B" ordinary, and 7,000 preference, while 104. per 
share has been called on 2,988 “В ordinary; £23,027 be. has been 
received, and £249 53. isin arrears. 


on Electric Light and Power Company, 
).—This company’s annual return was filed on 


CITY NOTES. 


Willans & Robinson, Limited. 


Tus tenth half-yearly report of the directors, submitted at the 
ordinary general meeting of the company, held at the City 
Terminus Hotel, Cannon Street, on Wednesday, March 29th, 
1899, states that after writing off as depreciation from plant, 
ta, &c., the sum of £5,013 3s. 4d., paying interest upon 
benture stock, the balance to the credit of profit and loss account 
for the half-year (including £2,441 6s. 114. brought forward) is 
£25,069 141. 3d. Out of this the directors propose that dividends be 
paid at the rate of 6 per cent. per annum upon the preference shares, 
and at 10 per cent. annum арол the o together 
amounting to £12,000. The amount payable to the original directors, 
in accordance with tbe articles of association, is £3,863 103. 2d., 
leaving a balance of £9,206 4s. 1d. From this the directors propose 
to carry £2,000 to the debenture redemption sinking fund, and £3,500 
to the reserve fund, leaving a balance of £3,7C6 4s. 1d. to be carried 
forward. The balance of £11,124 14s. 6d., which stood in the last 
accounts to the credit of the share premium suspense account, has 
been disposed of, as follows:—£163 124. 7d. has been written off 
removal expenses ; £3,368 6s. 8d. has been written off the value of the 
freehold works at Thames Ditton, and £1,606 7s. 10d. off sundry 
items of plant at Thames Ditton. £986 7s. 5d. is kept in hand, in a 
removal su ве aecount, and EB, OCO has been carried to the reserve 
fand. As the period of the accounts now presented corresponds with the 
conclusion of the fifth year of the company’s working, it may be 
pointed out that the sums reserved out of profits in the five years, 
via , £25,146 94. 11d. in the reserve fund,* £10,000 in the debenture 
redemption fund,“ and the balance of £3,706 4. 14, now carried 
forward, amount together to £38,852 14s., and that this sam exceeds 


* These sums include the appropriations named in the preceding 
paragraphs, 
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the amount for the goodwill of the business. The last year, and 
more arly the last half-year, have been marked by a great 
increase in the demand for the special class of machinery which the 
oom pany manufactures. As has been pointed out before, there has 
- also a rapid increase in the sizs of the engines the company is 
ealled upon to supply. Twelve months ago it was announced that an 
engine was on т to develop as much as 1,500 horse-power, a 
notable advance upon the sizes previously made by the company. 
Six months ago the directors were able to state that the number of 
such engines on order had increased to four. The number on order now 
is 16, and there is reason to expect that much larger sizes will be calle 
for. The directors believe that the increased demand for engines, an 
especially for large engines, is dae to permanent causes, and that it 
will continue to increase to an extent far exceeding the present 
producing powers of the company's plant. They also believe that if 
the company becomes unable to accept the orders offered to it, they 
wil pass into the hands of foreign competitors, with permanent 
injury to the reputation of the company and to the interests of the 
sbareholders. The directors are therefore of opinion that the plant 
should be incressed, and tbat larger and more powerful tools should 
be Жс The directors also consider that the manufacture of the 
Niclausse boiler should be taken up upon a larger scale tban has 
hitherto been contemplated, or than is possible at Rugby. Under 
these circumstances the directors propose to take the existing boiler 
shop at Rugby as an additional machine shop, and to make some 
other additions, adding in all about 60 per cent. to the now 
me fas machine tools ; (еу also propos o а the quis 
e foundry. They propose to erect separate works upon а 

which been secured near Chester, upon the river Dee, with the 
advantages of cheap sea carriage for materials, and easy railway 
communication with Rugby and other important centres. The fore- 
going scheme has had the very careful consideration of the directors, 
who are satisfied as to its advantages and its necessity. It will 
render necessary an increase of capital, and resolutions will be 
submitted to the meeting authorising the creation of 40,000 new 
shares of £5 each, for one-half of which the directors propose to 
invite subscriptions in the course of the ensuing month, to 
provide for the necessary new buildings and plant, and to supply 
additional working capital. Subject to the concurrence of the exist- 
ing preference shareholders, it is proposed to follow the system which 
is ved to have worked hitherto to the satisfaction of both classes 
of shareholders, and to take power to issue half the new shares as 
preference and half as ordinary shares. 


The County of London and Brush Provincial 
Electrie Lighting Company, Limited. 


Тнв report to be presented to the shareholders at the fifth ordinary 
general meeting of the company states that the capital ex- 
penditure during the year, in respect of the company's London 
districts, amounted to.£148,797 16s. 2d., making the total expenditure 
on account of those districts, up to December 31st last, £562,587 6s. 2d. 
This expenditure was met mainly by the balance of instalments falling 
due on the 10,000 ordinary shares issued at par, and allotted pro rata 
to the ordinary shareholders on December 6th, 1897. The net revenue 
for the year, including the balance from last account, and after pay- 
ment of proportion of rente, rates, taxes, interest, and general esta 
lishment charges, is £17,975 18s. 6d. Out of this sum an interim 
dividend on the preference shares for the half-year ended June 30th 
last, at the rate of 6 per cent. per annum, has been paid, and the 
directors now recommend that а further dividend on the preference 
capital for the half-year just ended, be declared at the eame rate. 
This will leave a balance of £5,775 18s. 6d., which it is proposed to 
carry forward. In the above amount nothing is included for the con- 
siderable increase in value that has taken pace in the company's 
investments, which stand in the balance-sheet at cost. The company 
is promoting a Bill in the t session of Parliament, the main 
ects of which are to enable the company to obtain compulsory 
powers for acquiring lands and securing rights of way for the p 
of Mieres its various London districts. A special resolution 
approving Bill was passed at an extraordinary general meeting of 
shareholders held on January 16th, 1899, and confirmed at a 
subsequent extraordinary general meeting held on February 13th last. 


Tun fifth ordinary general meeting of the shareholders of this com- 


t at Winchester House, Old Broad 
Street, Lord Rathmore prosiding. adopt TY Р 
proposing the on o he 
thought the shareholders would agree with the board in thinking 
that on the whole the was very satisfactory and s 


was still 
pessing through the transition stage, through which all under- 
takings similar to theirs had had to pass; but the disappoint- 
ments and trials they met with were only of temporary and 
accidental character, and the record of the past 12 months 
confirmed their confidence in the inherent value of their under- 
taking, and in the favourable prospects which they believed lay 
before them in the near future. The capital expenditure during the 
year on their London stations had amounted to £148,798, of which 
£104,906 was on account of mains, transformers, motors and meters, 
and of that £104,000 £45,322 was in respect of Oamberwell and 
£12,828 for Eastern Holborn, niuch of which expenditure was, of 


tional causes for that, which 
had cost them much more 


for the present quarter, March, would be equal to those of the 
December quarter, which was the best quarter of the year, and he 
also hoped that that rate of progress would be sustained to the end of 
the year, and if that expectation was fulfilled he further estimated 
that the result of the sales of current in Wandsworth during the 
present year would be double that which it was in 1698, and that in 
the case of St. Luke's it would be three-fourths more. If those esti- 
mates were reslised, the result would be а very much larger proportion 
of net profits to gross receipts, because while there would ba a con- 
sideralle increase in the receipts, the standing charges at the stations 
would remain practically stationary. Although it might be said that 
the resulta of their two London stations last year did not lack 
very largely in the accounts of last year, yet he believed the results 
already achieved were in excess of the results achieved by similar 
undertakings in London in the same period. They hoped to havea 
large demard for the supply of power, and already they had had 
applications for motors equivalent to about 300 horse-power, and 
there were negotiations still under consideration for a much larger 
amount of power supply. That would be of very great value to them, 
because the load in summer for lighting purposes must necessarily be 
а light one. The shareholders were probably aware that the company 
had a Bill which had d the House of Commons, and which 
was now under consideration by a Select Committee That Bil 
would enable them to cope much better with the demand 
for the supply of current which had alrea iy developed, 
and also for creased demand which they confide.tly стреа 
in the future in their existing districte, and also in any new ict 
which they might afterwards acquire. The Bill would also enable 
them to get across intervening areas, now separated in some cases by 
the central stations from outlying districts. They felt confident that 
that Bill would soon pass into law, and would enable them to con- 
duct their business more economically and efficiently, not only ia 
their own interests but also in the interests of the consamers. He 
hoped that by the time of the next annual meeting he would be able 
to inform the shareholders that all their principal maius in the 


and continuous progress. The company there had been able to 
declare a dividend d 


Dover Electricity Supply Company. 


Bra WiLLIAM H. ORUNDALL presided on 15th inst, at the fifth ordinary 
general meeting of this company. | 

From а report supplied to ns we understand that the OHAIRMAX 
stated that the year's accounts showed а material improvement ia 
the company’s position. He desired to remind the shareholders that 
some five or six years ago it was mooted that the municipal authorities 
should take up the supply of electric light in the town, he then 
holding the office of Mayor. He could not persuade some of his 
со to do this, but was determined that the town should have 
the benefit of an electric supply. It therefore became his duty to 
cast about for the means of finding capital for the new enterprise. 
He was fortunate enovgh to meet his colleague, Mr. Sellon, who 
introduced him to Mr. Lawson. Through the kindness of the Biush 
Electrical En ring Company and the pis cf London and 
Brush Provincial Electric Lighting Company, cap 4 bad been found, 
and the works erected and equipped. He was reminded that at 
Eastbourne the Corporation had just agreed to take over the electric 
undertaking at something like 120 per cent. above the capital outlay, 
and knowing Eastbourne he thought he might say that the Dover 
station was & better one and that they had got a very valuable property 
which was capable of enormous development. The shareholders 
would no doubt have heard that there had lately been a movement in 
Dover to take over their concern, but it seemed to him that the 
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company could bave no desire for negotiations, at any rate on the 
present basis of the carning power cf the ccmpspy. For 1898 a 24 
per cent. dividend would bave been able to have been paid on the 
whole capital employed but for the fact tbat & considerable amount 
had had to be paid for interest on advances. These advances 
would now be paid off, the whole of the share capital baving 
been issued, and a premium as high as £1 per share bad been obtained 
on some shares dealt in. He hoped that they would earn and dit- 
tribute a considerably larger percentage in respect of the present 
year. There was practically no limit to the amount which they could 
pay in dividends, and he hoped that it would not be long before 
hey were paying, say, 124 per cent., which they could do withcut 
reducing their present rate for current. He might remind the thare- 
holders that any sale on the part of the company for the next 13 
years would te entirely a matter cf negotiation, and even then, 
though compulsory, the undertakirg would have to be bought as a 
going concern. The progress cf the company had been exceptionally 
good; a loss cf £950 cn the first nine montbs' workir g in 1895 was 
reduced in 1896 to a loss of £450; in 1897 the prcfit was £1,100; and 
in 1698, as they would see, the profit had risen to £2,200. Though 
the Corporation, if they desired to take over the concern, would have 
to pay a very heavy premium, te thought that nobody would wish 
the compsny had not started, as perhaps then they would still be 
without the electric light, and Бе thought nobody would care to 
return to the days of gas and candles, and when the electric cars did 
not exist. With regard to the accounts for 1898, the further capital 
expenditure had been for the purpose of meeting the increased de- 
mand, and he hoped that still further calls for the expenditure of 
capital would be necessitated for the same reason. In view of the 
fact that every one of the ordinary shares had now teen placed, and 
that the loan would be extinguished with the proceeds, and that they 
hoped, also, to extinguish the debit atanding to the debit of profit 
and loss account, he thought that the position was very satisfactory. 
The lamp connections at the end of the year bad been approxi- 
mately 12,500. The plant capscity bad been raised in 1898, so that 
it would deal with abcut 26,000 lamps connected; this meant that 
with the present plant nearly double the revenue could be earned, 
and that a much larger revenue-earning capacity could be 
reached by tke expenditure cf comparatively small addi- 
tional amounts. He was glad to say tbat a contract bad been 
entered into for the supply of light, and probably a certain 
amount of power, to the contractors for the National Harbour. 
In addition to this the applications for ordinary lights had been 50 
| нр more than those received in tbe corresponding period of 

t year. The directors and their friends held а very considerable 
portion of the capital of the company, and they would therefore do 
their best in the interest of the company, but he desired to also 
think the staff for their services. He moved the adoption of the 
report and acccunts. 

Mr. В. H. Van Tromp seconded the resolution, which was carricd. 

The retiring directors and auditors were re-elected, and a vote of 
thanks to the chairman terminated the proceedings. 


The Richmond (Surrey) Electric Light and Power 
. Company, Limited. 


TEX report presented to the general meeting of the company, held 
at Moorgate Court, Moorgate Place, London, E.O., last week, states 
that the capital account shows an expenditure during the year of 
£6,452 12s. 3d., chiefly upon machinery and mains, making a total 
sum of £51,246 4s. expended to December 31st last. The balance to 
credit of net revenue account, including the amount brought forward, 
and after payment of interest charges and reduction of suspense 
account, is 21,340 12¢. 4d. Oat of this sum the directors recommend 
the payment of adividend on the ordinary shares of the company at 
the rate of 4 per cent. for the year, less income-tax, which will absorb 
£1,211 8з. 6d., thus leaving £129 3s. 10d. to be carried forward to 
next account. The equivalent of 12,359 8.0.P. lamps were con- 
nected to the company's mains at Decembor 31st last, showing an 
increase equivalent to 2,840 8-С.Р, lamps connected for the year. In 
order to meet the rapidly increasing demand for current, additional 
plant has been ins , and further additions will be made during 
the present year. Oonsiderable extensions have been made to the 
company's mains, and further extensions are in contemplation. 


The Exploration Company, Limited, 


Ат the annual meeting оп 22nd inst., Mr. H. Мовентнаг, who presided, 
in the course of his regarding the tions cf the above 
company, said that there had been no alteration in the company's 
holding ih the shares cf the Central London Railway. Its opening 
had been delayed beyond their expectations owing to unforeseen 
difficulties, but they were satisfied that, when the line was ( pened, 
it would be found to meet a real want and benefit shareholders in 
proportion to its utility. Their shareholding in the Electric Trec- 
tion Ccmpany had been slightly increased. Their report referred to 
the eatiefactory position of the Compagnie Gér érale de Traction, the 
ordinary and founders’ shares of which were largely held by them. 
The poeition had still further improved since the issue of their report, 
inasmuch as the concessions for electric tramway lines de penetration 
for Paris asked for by the Compagnie Gérérale de action and 
Approve by the Conseil Générale de la Seine, received the sanction 
of the Conseil d'Etat last Thurrday, and it was expected that the 
official decree, enabling work to commence, would iesue immediately. 
Through tke enterprise of the Compagnie Générale de Traction they 
w ere confident that Paris and its suburbs would at no distant date 


be covered with а network of electric tramways o£ over 200 kilo- 
metres of new lines; and such lines as were of importance to the 
great Paris Exhibition of 1900 would be in working order at the time 


of opening. 


Commercial Cable Company. 


Tux report of the directors for the year 1898, presented at the 
annual meeting held on 6th inst., stated that the net traffic earnings 
from cables and landlines increased $107,410 over tke previous А 
Out of the balance to the credit оѓ revenue account there bad been 
get aside a sum of $350,000 as an addition tothe reserve fund and 
also an amount of $100,000 to the fund for insurance of stations, 
apparatus, and repair steamer, and these sums would be invested in 
first-class securities. The reserve fund amounted to $3,037,103, and 
the insurance fund to $200,0C0. During the pe there had been 
issued $2,000,000 4 per cent. first mortgage bonds. The proceeds 
from this issue had been partly е ded in acquiring the property 
of the Pacific Postal Tele graph Cable Company and further exten- 
sions cf landlines, thereby adding to the company’s landline system 
3,449 miles of poles, 12,841 miles of wire, and 468 offices. After pro- 
viding for all operatirg expenses and reserves, the balance of net 
revenue, including the amount brought forward from the previous 
year, amounted to $1,908,759, out of which had been paid interest 
on the bonds and debenture stock ($704,296), and dividends and 
bonus on the capital stock ($800,000), leaving a balance of $404,463 
to bə carried forward to the present year. | 


National Electric Free Wiring Company.—Mr. B. 8. 
Bain, who presided at the meeting of company in London last 
week, said that considering the business was a new one, the directors 
had every reason to be satisfied with the progress made and the 
prospects of the future. They had entered into contracts with 
various places, and opened cffices at Blackpool, Bradford, and other 
places in the North of England. They started the peer with only 
85 installations, they finished it with 680, all of which were revenue 
bearing. The directors had inaugurated a system of wiring on the 
bire-purchase system. The report was pes and the name of the 
company altered to the National Electric Company, Limited. 


The Direct United States Cable Company, Limited. 
—The board have resolved upon the payment of an interim dividend 
of 3s. per sbaro, free cf income-tsx, being at the rate of 3 per cent. 

er annum, for the quarter ending March Sist, 1899, such di d to 
payable on and after April 26th next, 


Smithfield Markets Electric Lighting Company.— 
On Monday last, at the c fices in Throgmorton Street, an extraordinary 
general meeting of the shareholders of the above-named company was 
held, at which the resolutions submitted to and passed by a previous 
meeting for the purpose of authorising the alteration of the articles of 
association of the company, with the object of enabling the company 
to obtain a quotation of the shares on the Stcck Exchange, were duly 
submitted and confirmed. 


Steck Exchange Notices.—Applications have been made 
to the Stock Exchange Committee (1) to appoint a special settling day 
in and to grant a quotation to:— t7 and South London Railway 
Company—37,500 ordinary shares of £10 each ; to appoint a special 
settling day in :—Doulton & Oo, Limited—233,334 5 per cent. cumu- 
lative preference shares of £1 each. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for tbe week 
ending March 26th, 1899, were £14 15a, 6d.; aggregate to date, 
22,087 18s. 5d. | 

ТЬе Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ешр March 94th, 1699, were 271 11s, 74. ; corresponding period, 
1898, 49,397 148, 7d. ; decrease, £58 88, 


The City and Bonth London Rail Company.—The receipts for the week 


end March 26th, 1899, were ыз) week arch fth, 168, 
£1,066; increase, £42; total receipts for half-year, , £14,886; ocorre- 
sponding period, 1898, £13,892; increase, £494. Miles open, 8j. 

The for the week 


Dover Corporation Electrio Tramways.—The 

endi March 25th, 1809, were 4124 18s. 24.; week ro diis 
96th, 1898, £111 Әв. 8d.; increase, £18 За, Cd. Total receipts to 1899, 
£1,606 128, 10d.; co nding period, 1898, 21,477 18s. 7d.; increase, £418 
14s. td. Miles of tr open week ending March 25th, 1869, 8; week 
ending March 26th, 1898, 8. Car miles run week ending March 
With, 1899, 4,858; week пле March 96th, 1898, 8,099. Number of 
саге week ending March 26th, 1809, 11; week ending March 2th, 

The Dublin United Tramway Company.—The receipts for the week ending 

. Friday, March 24th, 1899, were as follows:—D. U. T. Co., horse cars, 
£1,462 3s.10d.; ditto, electric cars, £821 16s. 11d.; D. B. D. Co., electrio oars, 
£556 198. 7d.; total, £2,841 Os. 4d.; corresponding week last D. U. T. 
Co., horse cars, £2288 14s. 4d.; ditto, el © cars, 10s. 4d.; 
D. B. D. Co., electric cars, £417 17s. 2d.; total, £8,028 1s. 10d.; decrease, 
£167 18. 6d.; aggregate to date, £88,106 12s. Id.; ditto last year, £86,274 1s. 84. ; 
increase to date, £1,882 0s. 10d. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipte for the week ending 
March 26th, 1899, amounted to £1,269; corresponding week last year, 
21,808; dcorease, 284. 


The South Staffordshire Tramways Company.—The receipts for week ending 
March 94th, 1899, were £542 12s. 7d.; aggregate receipts for 12 weeks, 
£7,092 12s. 10d.; week enung March 25th, 1998, £562 118. 8d.; 
receipts for 12 weeks, £6,904 11s. 5d. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


kena 


Business done 


Closing Closing 
Present i Dividends for uotation, ion, 
Issue, NAME Share. | the last three years, T CR MES à. QoS March 28th, 
— — — — - 
| | 
| T 96, | 1897. 1898, | Highest. Lowest. 
124, 4001 African Direct Telegraph, 4 Y Debs. eas TT ps 100 - .. |100 —104 100 —104 103 "s 
25,000 | Amazon Telegraph, L oe еу ё "T TT е; | 10 3 — 4 — 4 Tr T 
125,000 Do. do. 5 % Debs. Red. ... 100 | . | 87 — 92 87 — 92 TP eee 
905,560; Anglo-American Telegraph  ... v Stock|£2 13s| 3 [4 £3 9s| 65 — 68 65 — 68 iei 25 
3,047, 2201 Do. do. 6 95 Pref. Stock £5 68 6 95616 95 [1163—1173 1173—1184 1184 | 1171 
8,047,2201 Do. do. Deferred... Stock ... |188. 134— 14} | 144— 15 14i | 14j 
130,000 | Brazilian Submarine Telegraph | 1017%17% 1 .. |16— 164 16 — 164 | 161| 16 
75,0001 Do. do. 5 €, Debs. And series, 1906 100, 2 den 110 —114 110 —114 x Ер 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... 5 4 5 4 2 xy 8u- 3 | 241— 3 ANTT 
10,000,000$| Commercial Cable ace . 8100 8 % |8 8 95 |190 — 190 —200 ved T 
1,332,5231 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock 4% .. 105 —107 |105 —107 1065 | 106g 
224,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 2 Ф «Әй D— W — $$ sus у 
16,000 | Cuba Telegraph. а T ws 108 7% | 9—10 | 9 — 10 
6,000 Do. 10 % Pref. 10 10 95 10 $ 174— 184 | 174— 184 
12,931 | Direct Spanish аы 5 4 : 4 Ў | — b | 4 — 
6,000 Do. do. Саш. Pref. Tt 5 10 10 | 10 — 11 10 — il 
30,0007 Do. do. 1 Debs., Nos. 1 to 6, 000 ... | 50 +4 44% 106 —109 |106 —109% ie 
60,710!| Direct United States Cable 13917285], [T 6 121— 123 | 124— 12j 124, 
120,000 | Direct West India Cable, 44 95 Reg. Deb. W - 108 —106 103 —106 ve A 
4,000,000 | Eastern Telegraph, Ord. Stock . Stock = 180 —185 |180 —185 1814 | 180 
1,795,000 Do. 34% Pref. Stock Too MO үө 103 —106 [102 —105 ed 
89,900 Do. 5 95 Debs., repayable August, 1899 .. 100 | 5 % |5 % | 99 —102 99 —102 dus 
1,482,268! Do. 4 % Mort. Deb. Stock Red. ‚.. Stock 4 ф 4% 125 —129 125 —129 " sips 
250,000 | Eastern 5 5 СА, Australasia, and China Telegraph ... 10 7 1% | 18 — 184 | 18 — 183 1875 18 
Do. 5 Aus. Gov. Sub.) Deb., 1900, red. ann. | | 
16,2001 EE E ре } 100 |5 % 5 % 99 —103 | 99 —103 
64, 4007 Do. do. Bearer, 1,050 —3, 975, 4,327 —6, 400 | 100 5 e 5 @ 100 —103 100 —108 |... 
320,0001 Do. 4 95 Deb. Stock... 69 ся 4 4 125 —129 125 —129 125 
Eastern and South African Telegraph, 5 А Mort. Deb., | | =" | = 
85,1001 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 d 100 |5 * |99 RS | 99 —108 
46,5001 Do. do. do. to bearer, 2,844 to 5,500 | 100 | 5 2 eis 100 —108 100 —103 
300,000! Do. 4 95 Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 ae 102 —105 102 —105 
200,0001 Do. 4% Reg. Mt. Debs. (МапгийпаВ Sub. * 18,000 25 4 3 104 —107% 104 —107% | .. |... 
180,227 | Globe Telegraph and Trust  ... 10 | 44 X: 12#— 134 | 12#— 134 134 | 123 
180,042 Do. do. 6 95 Pref. se 10 | 6 6 16j— 17} | 16j— 174 | 1744 162 
150,000 Great Northern Telegraph, of Copenhagen... 10 |10 10 | 30 — 31 30 — 31 BOR | ,... 
Halifax and Bermuda Cable, 44% lst Mort. Debs. Ё 
97,800 within Nos. 1 to 1,200, Red. Е Ne А 190 2—08 100 —108 
17,000 | [Indo-European Telegraph 8 10 10 .. 657 — 60 57 — 60 ad 
100, 000“ London Platino-Brazilian Telegraph, 6 % Debs. 6 6 . 108—111 |108 —111 TT 
484,597 National Telephone, 1 to 484,597 Y иЗ vat 106 | 61 6 6% 44— 5 | 4— 5 4M|. 4% 
15,000 Do. 6 % Cum. lst Pref. ..  .. ... | 10 | 6 6 ү 8X 1914 | 31112 12; | 121 
15,000 Do. 5 7 Cum. 2nd Pref. ... 10 | 6 6 6% | 12 — 14 11 — 13 124 | 12 
250,000 Do. Non-cum. 8га Pref., 1 to 250,000 5 5 | 5 5 | 4j— 5} 1— 5} Ai 48 
1,329, 4711 Do. 33 95 Deb. Stock Red. Stock 34 34 84% | 99 —101 99 —101 гә 5 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid „Ж В 5 100 — | 1—1 H 
100, 000 Pacific and European Tel., 4 1 Guar. Debs. 4 to 1 ,000 .. «| 100 4 4 105 —108 105 —108 vr 
11,839 | Reuter’s ... б» А T ә «| 88 5 | 64— 74 63— 74 Hed 
8,881 | Submarine Cables Trust БАр = om T. 2» erb. ise 5 140 —145 140 —145 s АП 
58,000 | United River Plate Telephone T | 51:59 Tey 41— 5} 44— 654 54 
151,7831 Do. do. 5 % Debs. Stock Pus 104 —107 |104 —107 T 
200,0001| West African Telegraph, 5 Y Debs. . 100 5 5 95 99 —102 99 —102 
80,008 West Coast of America, Nos. 1—80, 000 and 53, 001—858, 008 24 * & 1— 1 — 1 
150,000 Do. do. 495 Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 ET * 103 —106 103 —106 
889,521 | Western and Brazilian Telegraph 4 % Deb. Stock Кеа. ... Stock) .. ios 106 —109 106 —109 
88,321 | West India and Panama Telegraph ... ^T T? "n 10 1 Ё li— 23 2— 21 24 2 
34,563 Do. do. do. 6 V Cum. Ist Pref. ... | 10 6 6 10h— 1127 [10—14 10H| 108 
4,669 Do do. do. 6 % Cum. 2nd Pref. 10 | 6 6 9 — 10 9 — 10 * e 
80,0001 Do. do. do. 5 95 Debs., Nos. 1 tol ,800 100 5 5 105 —108 |105 —108 - 
158, 1001] Western Union of U.S. Telegraph, 6 95 Ster. Bonds 100 | 6 6 100 —108 |100 —105 ee 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross and Strand Electricity Supply ... i 5 6 ^ 7 |8 Ф 111— 124xd| 10 — 12 1111 
| 20,000 Do. do. do. do. 4j 95 Oum. Pre b. T 6 — jrd 6 — 61 Е саз 
84,000 |*Ohelsea Electricity Supply, Ord., 5 65 6 6 Ф 8— 9 8— 9 8f  .. 
60, 000 Do. do. do. [4 Deb. Stock Red... Stock 4} 4% 114—116  |114 —116 ies T 
69,000 City of London Electrio Lightirg, Ord. 40, 001 — 100,000 .. 10 7 10 6 18 — 19 17 — 18 184 17 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 ... 10 6 6 6 15 — 16 15 — 16 T m 
400,000 | Do. 5 % Deb. Stock, "Scrip. (iss. at £115) all paid "EE б 124 —129 124 —129 гез Ее 
40,000 | County of Lond. & Brush Prov. Elec. L „Ота. 1—40,000 | 10 | м | nd | nil | 11 — 12 11 — 12 118 | 11j 
20,000 Do. do. do. 6 Ф Pref. ‚ 40,001—60,000 10 6 |6 6 Ф | 14 — 15 14 — 15 She 08 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . BI... 6 iva 5i— 5j 51— m T 
15,601 | House-to-House Electric з Supply, Ord., 101 to 15 761 B .. | 4 6% | 84— 9} 84— 94 880 m 
12,000 Do. 7 96 Cum. Pref.. 517% 7 a 9 — 10 9 — 10 98 94 
110,000 | London Electrio Supply ber Limited, Ord. es 8| * nse Ses 84— 4 8)— 4 PP жез 
48,050 Ро. do. do. 6 % Pref. 5| ue we | OS xd| 64— 7 sae 
100,000 Do. do. do. 4% Ist Mt. Db. Stock Rd. Stock i .. {105 —107 |105 —107 106 ois 
62,500 | Metropolitan Electric Supply, 101 to 62,500 sss ..| 10|64$,(695,|5 Ф 16 — 17 164— 173 171 | 164 
22,600 Do. Nos. 62,501 to 85,000, £7 paid СО КЕ? .. | 13 — 18 124 — 18 13 т 
220,000! Do. 4% First Mortgage Debenture Stock | ... 4 4d .. |117 —120 |117 —120 118 1174 
6,452 Notting Hill Electric Lighting к» 10 | 4 6 6 % 163— 174 |164— 174хај ... o 
81,980 | St. James's and Pall Mall Electric Light, Ord. .. 5 |1044 144 ne 17 — 171 17 — 18 18 174 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 wa 
65, South London Electricity Supply, Ord., £3 paid ... T 6| ... Vae pi 3h— 38 34— 38 кү or 
79, Westminster Blectric Supply, Ord., 101 to 80,000 ii 5 9 Y 112 Ф 12 Ф | 164— 16 154— 164 16 154 
* Subject to койде Shares. t Quotations on Liverpool Stock Exchang 
| Unless otherwise stated all shares are fully paid. 1 Dividendi paia in deferred пр warrants, prone . 
Dividends roarked ( are for а year consisting of the latter part of one year and tbe first part of tbe next. 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock | Business 
Present NAME, or Dividends for — 34 — durin — 4 
Issue eer the last three years. 5 99nd, Mar. 28th. мы ae 8. 1690. 
1896. 1897. | 1898, Highest'| Lowest. 
60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000  ... ^ 1 . 3 — 33 з — 84 Sdn vs 
90,000 Do. 4} % Ist Mort. Deb. Stock Red. Stock 94 —100 94 —100 984 | ... 
80,000 | British Electric Tm a ie A Ae T 10 6 9% 194— 20 195 — 20 20} | 193 
Do. do. 6 Cum. Pref. 30,001—40,000 5 
10,000 { (issued at £2 10s. prem. all pd.) 10 182—144 | 182— 14} 1405) 18i 
100,000 Do. do. 5 % Perpetual Debenture Stock ... |Stock| ... әз 126 —129 126 —129 128 T 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 8 | nil nil li— 21 li— 21 216 2 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90, 000 2| nil 4% 21— 28 21— 28 yd) * 
125, 0000 Do. do. 44 a Perp. Deb. Stock . |Stock| ... |... 110—114 1110 —114 р 
50,000 Do. do. 2nd Deb. Stock Red. Stock 102 —105 102 —105 <: 
20,000 | Callender's Cable Geber Aa shares, Nos. 1—20,000 ... Б 124— 134 | 124— 13 122 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. |Stock 114 —117 |114 —117 Ё. 
35,250 | Central London Railway, Ord. Shares “A sé T NS 92— 10} 9%— 10} ; 
178,308 Do. do. do. £8 paid тер е! 30 71— 8} 71— 8} 
61,033 Do. do. Pref. half-shares £3 paid Sex: i nbus Р 34— 81— 4 
71,447 Do. do. Def. do. £5 paid fare | «es t + 44— 4i 41— 47 
630,0001 City and South London Railway ... Stock 14%) 13 23% 68 — 70 | 68 — 70 68 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. IO T^ xd 4t 43— 54 51 
82,098 Crompton & Co., i 1 to 32,098 8 ; 34— 37 34— 8? ves 
Do. 5% lst Mort. Reg. Debs. n4 to 743 of 
82,850 £100, and 901 to 1 ,070 of £50 Red. eee oe 98 = 101 98 —101 eee eee 
99,261 dison & Swan Utd. El. Lgt., eA" shares, £3 pd.1 to 99,261 5 53 6 каз 21— 2% 2 — 23 21 
17,139 Do. do. do. A“ Shares, 01—017,139 5 ote 6 @ е 4— b 4— 5 ae cop 
194,023 Do. do. do. 4 % Deb. Stock Red. 001 ad ж * | 97 — 99 97 — 99 981 А 
112,100 | Electric Construction, 1 to 112,100 ... S NEA 6 6 21— 231— 2 28 | .. 
25,000 Do. do. 7 96 Cum. Pref., 1 to 25,000 san 21:7 @ 7 & 7 2 3 — 3 — 34 20 — 
140, 300 Do. do. 4% Perp. Ist Mort. Deb. Stock . [Stock]  ... i$» .. |108 —106 103 —106 1054 | 1034 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... Р ase РРА §— 8 i—- 1 — - 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. S ous ET TR g— +— 4 зө ө 
9,6001| Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 ap dO T E 7 10 — 12 10 — 12 — - 
12,500 | Henley's (W. T.) Telegraph Works, Ord. ... T. 1. 120] 10 12 14 % 26 — 27 26 — 27 2678 26 
8,000 Do. о. Д0. "T5 Pre; - uu I MUI 5 7 7 %| 184— 194xd) 184— 193 19} | ... 
50,000 Do. do. do. 41 Mort. Deb. Stock... Stock 44 44 .. |112 —115 xd|112 —1165 P бе 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works — |, (201 30 10 10 Y 214— 224 | 214— 224 225) 2M 
800,000 Do. do. do. 4 95 1st Mort. Debs. | 100 | ... T .. 102 —106 101 —105 вө vee 
37,500 fLiverpool Overhead Railway, Ord.. 20: б «| A01 2 34 34% 10 — 103 | 9H —104« К ө» 
10,000 f Do. do. Pref., £10 paid ine wil wen 6 5 5 Ф| 148— 143 | 148— 143 А ve 
87,850 Telegraph Construction and Maintenance es 12 | 15 15 15 %| 38 — 42 88 — 42 40 88] 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 .. | 100 | ... |... | .. 104—107 105 —108 | 1068 | 106} 
13,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000 5 9%— 10} 94 — 10} vy ose 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 5 51— 6 51— 6 
540,0001| Waterloo and City Railway, Ord. Stock _... . | 100 3 [4 109 —112 109 —112 


t Quotations on Liverpool Stock "pp | | Unless otherwise stated all shares are fully paid, 
Dividends marked § are for a year consisting of the latter r part of one year t and the first | part of of the next. 


LATEST ee QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


ев ham Electrio Supply twr d) 10}. National Electrio Free Wiring, 10e. paid, §—4. 
British Aluminium, Ordinary, 1041—11 37 алу раі 12—18. NS 


Smithfield Market Electric, 3 44. 
Бозе ноне 44% Debentures of £100, 104—107. T. Parker, £10 (fully paid), 162. 
d Knightsbridge Electric Lighting, Ordinary Shares 
99 D een 124—133 ; lst ange ty VA coo 6%, #5 


; From Birmingham Share List. Bank rate of discount 3 per cent. (February 2nd, 1899). 


MARKET QUOTATIONS, Tuesday, March 28th. = 


This week. | Last week, Crease or 


METALS, &o. (continued). 


CHEMICALS, &c. This week. | Last week. погна: оғ 
а Acid, Hydrochloric +» per сті. 5/- 5/- f Ebonite Rod per Ib. 8/- 8/- - 
a itrio $9 .. per owt. al. 22J- n heet per Ib. 5/- 5/- .. 
а „ Oxalio per cwt. 89/- g Copper Bars per ton £78 £ £1 inc, 
a „ Zulphurio per cwt, 57 5/6 7 * — (basis price) per Ib. 93d. 2 es 
а Ammoniac, Sal .. per cwt. 87/- 87/- 9 „Н Shee .. per ton £78 £1 inc. 
а Ammonia, Muriate (grey) .. per ton £19 £19 * 9 ш per ton £78 £77 £1 inc. 
hite) .. per ton £26 £28 T n German Bilver Wire per 1b. 1/6 1/6 oe 
е Bleachin powder сә per ton £5 15 £5 15 ч h Gutta-percha, fine per lb. 6/- 6/- 
a Bisulphide of е ee per ton #15 £15 h India-rubber, Para fine per Ib. Ру 4/44 " 
a Borax per ton £16 10 £16 10 é Iron, Charcoal Sheets per ton 1 £18 .. 
a Benzole (90 53 per gal. 7/- 7/- i , Pig (Cleveland warrants) per ton 48.3 48/2 1d, inc. 
a » (50/90 КИ per gal. 5/6 5/6 4 , Forgings, MOOD o p per ton | From £11 | From £11 m 
a Copper саана»; per ton £25 10 £25 10 í , Scrap, heavy per ton | 50/- to 55/- | 50/- to 55/ T 
a Lead, Nitra $ per ton £23 10 £23 10 i , Wire galvanised No. 8. per ton £9 5 #9 5 ee 
а 10 White Bugar per ton £80 10 £80 10 g Lead, English Ingot .. +» рег ton £14 10 £14 15 5/- dec. 
Peroxide ә +» рег ton £27 10 £27 10 € n» " Sheet per ton £15 2 6 £15 2 ee 
a Methylated Spirit ` per gal. 2/9 2/9 1 Mica (uncut slabs 8" long) per Ib. 6/6 6/6. t 
a "uer Bolvent (90 9% at m Manganin Wire No. 28.. per lb. 8/- "8/-; m 
160° С.) . per gal. 5/6 5/6 - g Mercury per bottle £85 £85 .. 
a Potash, Bichromate, іп casks. . per Ib. А А we p Phosphor Bronze, plain castings per lb. | 1/- to 1/4 17 to 1/4 . 
а i Caustic (15/80 %) per ton 24 £ * p " rolled bars & rods per lb. | 1/. to 1/4 1/- to 1/4 zm 
6 y Bisulphate * per ton £85 £85 » p м d n & sheet per lb. From 1/2 | From 1/2 m 
a Shellac  .. і .. рег cwt. 68/- 67/ 1/. inc. o Platinum .. и .. рег оғ, £3 10 £8 11 6 1/6 dec, 
a Sulphate of Magnesia . aw +» per ton £4 10 £4 10 * p Bilicium Bronze Wire .. per Ib. 10d. to 1/1 | 10d. to 1/1 m 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 í Steel, Magnet, acc'd'g to "AS р п р. ton From £16 to £ s.’ 
a " p gus - .. рег ton £5 15 £5 15 í Bteel, Magnet, in pu: - £58 £58 .. 
а per ton 25 5 £5 5 9 Tin, biock d perton;| £112 #111 £1 inc. 
a Boda, Caustio ic (white 70 5% per ton £7 10 £7 10 9 „ foil - per lb 1/6 1/6 T 
a „ Crystals r ton £8 £8 n „ wire Nos. 1 to ^ per Ib 1/6 1/6 
8 „ Bishromate, casks per Ib. Bd. 8d, p White Anti - friction Metals— 
METALS, &0. * White Ant " brand А per £40 to £ £40 to £65 .. 
j Yarns, Cotton, Single 101b, bundles pr “Tb. 144. 7а. m 
b Aluminium Wire, in ton lots .. per ton £924 £224 ee j „n Flax, 6 or S lea.. per Ib. d. 4d. .. 
b Sheet, n: ton lots — e £191 £191 ee J u Hemp, 8 ply 10 Ibs. per Ib. " e 
p Babbitt' s metal — £65 to #180 465 to £180 - j м » Russian, 10 lbs. per Ib. A 4 x 
с Brass (rolled me 9" to 12") = — b. d, Id. dec, І „ Jute, 180 lbs. rove per ton £13 £13 zm 
6 y ube (brazed) .. „ per Ib. 10d. А m Manila, 24 thread .. per ton £94 10 £39 10 &1 inc, 
» Wire, basis «+ рег lb. 8d. вза. 4d. dec, k Zinc, Sheet (Vielle Montagne bnd.) p.t. £31 £81 $e 
Quotations supplied b Quotations ва Quotations su 
easrs. Q. Boo Boor 4 Co. ва bbc Gutta-Percha, and pee mend Ashb 2 D ry cun 
b Ane British Aluminium Company, Ltd. ph Works Company; Lid. r Messers. Sand 
c Megara. Thos. Bolton & Sons, Messrs, James & m Messrs. W. T lover & Oo. Lid. 
d Messrs. Jackson. & Till. Sona. 
e 1 Messrs, & Lowe o Messrs. J & Со. Ltd, 


į Messrs. Henry C. Teo & & Co. p The Phosphor Bronze Company, Ltd, 
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INSULATION TABLES (continued). 
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Minimum insulation | 


Arc lampe. 


Motors. 


| 
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| Insulation resistance complete installation. 
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RECENT GAS ENGINE 
DEVELOPMENT. 


Warrina to the Electrical Engineer (N. L.), Mr. 
Rudd objects to the method of gas engine regu- 
lation by missed explosions. In a 100-volt 
circuit the variation thus caused is 3j to 4 volts 
per cycle. Such engines need a heavy fly-wheel, 
also a wheel on the armature is needed, and the 


of gas engine is limited in its scope. 

He describes the Westinghouse ges as 
suitable e лш light ree is 
governed by regulated charges—not per an 
economical method — but it is claimed £5 Ges 
about 103 to 12 cubic feet of natural gas—this 
must be very rich gas per B.H.P.-hour in sises 
above 20 H.P. bis natural gas is, in fact, 
stated to contain 1,000 B.T.U. per cubic feet, 
зо that the engine produces one B.H.P.-hour 
for 10,500 to 12,000 heat unite. This represente 
21:3 to 254 efficiency percentage, and as much 
as 28°7 per cent. has been secured, and Mr. 
алада hopes to see 334 рег cent. in the near 

uture. 

The jacket water consumed is about 30 Iba. in 
winter and up to 40 in summer per B.H.P.-hour, 
and it may be cocled in storage tanks if scarce. 
А gas engine is thus seen to require as much 
так Apparent ма a steam engine, buf it does 
not really do so; the water is heated only, not 
converted into steam, and does not evaporate so 
much in coo down again. In some tests 
carried out by the writer it was found that of 
the heat supplied to the engine 5,121 units went 
into the water, 2,922 went as work and 2,957 


lutions, which is expected to develop а brake 
horse-power for 84 cubic feet of natural gas, or, 
say, 8,500 heat units. Such an engine will run 
for the equivalent of less than 1 lb. of coal 
B.H.P. hour, including banking fires, &c. 

is өү half the demands of high-grade 


commercially. 


Belgian Chemical Concern. — The 
Brussels correspondent of the Financial News 
says that the Soce'é Anonyme de Produits 
Chemiques et Electro-Ohemiques has been 
formed by a syndicate, at the head of which is 
the Caisse Commerciale, of Brussels, in connec- 
tion with the Trebertrocknung Gesellschaft, of 
Cassel. The capital to be raised is for the pre- 
Bent 6,000,000 francs in ordinary shares and 
4,000,000 francs in debantures, which have 
already been taken up in Belgium. | 
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SOME NEW FEATURES IN MOTO-VEHICLE 
DESIGN.“ 


By THOMAS H. PARKER, M. Inst. F. E. 


(Concluded from page 482) 


Fig. 5 shows the complete car. ; 

Fig. 6 gives a view of a small electric dog cart to seat four passen- 
gers, driven direct by two motors witb single reduction by chains, aud 
steered on the broken-axie principle. | 

Fig. 7.—A small electric dog.cart with double steering, 
driven by the front wheels, and double reduction through differential 


8 Fig 8 presents these two small electric cars running round the 
minimum circle their steering gear willallow. This diagram was 
obtained by painting the wheels of each vehicle as it turned in 
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Fia. 7. 


the circle. The double bogie car, which is identical in wheel 
base and gauge with the broken axle car, turns in a circle of 
7 feet, and makes two complete rings. It takes exactly the same 
wer to run it in this small circle as it does to run it in a straight 

» whilet,.it will be observed, the broken-axle car makes four rings, 
and, when the wheels are turned at an angle of 45°, the minimum 
circle it will turn in is 18 feet. On looking at the starting point it 
will be seen that, if a straight line be drawn from the inner to the 


* Abstract of a paper read before the Liverpool Self-Propelled 
Traffic Association. 


outer ring on each side, these lines will intercept one another at a 
distance of 3 feet, which necessitates a sliding movement of the front 
wheels of 8 inches in that distance. In turning in this circle thig car 
takes twice the power it does when running in a straight line. In 
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consequence of this side movement, or skidding of the front wheels 
when turning а corner, the rubbers on the front wheels are worn 
атау very much more quickly than they would be in the case of the 
double bogie car, and the strain on the axles and wheels is much more 
severe. 
Fig. 9 shows a view of the bottom of the small double bogie car 
with axles turned to their extreme angle. 
Fig. 10.—Illustration of the actual motors. These motors develop 
2 H.P., each at 560 revolutions per minute, and weigh 24 owt. each. 
Fig. 11 gives an end elevation of motor and gear in position. 
Fig. 12 shows a pair of the author's patent suspension wheels. One 


of the chief difficulties we had to contend with on the No. 1 car was 


to obtain a set of wheels that would stand the strain of the rough 
roads, and the stopping and starting of the motors We tried various 
kinds made of steel tubes, and also a set made up on the cyole prin- 
ciple, with headed and bent spokes, but neither of these kinds would 
run more than.a week without becoming very dangerous. These 
difficulties led up to the designing of the wheel which is 


shown. The of constru this wheel is as follows:— 
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A hub of the usual kind is made, having an extra flange on each side. 
Holes are pierced at equal distances in these flanges, according to the 
number of spokes required in the wheel. The hubs have, instead of 


the customary single flange, a double or grooved flange at each end, 


these flanges having holes equal to one half the number of spokes 
making up each side of the wheel The spokes, instead of being 
constructed with a head and bend threaded separately through the 
hub flange, are in this case made in such а way, that two are formed 


Fia. 13. 


by each wire, The wire or rod is placed in a small machine, set at 
such a gauge as the length of the spokes demands, and by simply 
turning one lever, the wire or rod is bent at right angles, the bend 
forming a loop or eye. The eyes of these bent rods or twin spokes 
are inserted between the double flanges at each end of the hub, and 
a pin equal, or nearly equal, in diameter to the size of the holes in 
the flanges is thrust through the holes and through tbe eye. These 
pins have a slightly recessed ve in the centre of their length, in 
which the bent eye of the spokes rest, and as tension is applied 
by means of the nipple coupling to the rim, the pins are held firmly 
and rigidly in in the hub flanges, without the necessity of 
bolting or ri g. No reasonable twisting strain can wrench these 

kes from the hub flanges, and under test the wheel conforms to 
the behaviour of a solid disc of metal. The construction of these 


wheels admits the casting in one piece of the hubs and sprocket or 
chain wheels. i 

Fig. 13 shows combined bub and sprocket wheel, together with 
spokes, nipples, pins, and rims used in its construction. 

Fig. 14 shows true tangeant wheel with hub removed. ; 

We were asked by the London Electric Omnibus Company, 
Limited, to design and build them an electric omnibus. They had 
made three or four attempts, under Mr. Ward’s direction, but had 
n-t been rewarded with much success. I had already had some 


Fia. 15. 


experience with the car carrying nine passengers, and I went to 
London to see Ward's omnibus run. The car that had run so success- 
fully with us weighed 30 cwt. unloaded, and carried nine people. 
Ward's omnibus weighed, with 24 „ on, something 73 
tons. I saw that their difficulty was in the enormous weight, and 
decided to build one not to exceed 34 tons loaded with 14 passengers, 
driver and conductor (fig. 15). This was constructed on the double- 
bogie principle having the batteries under the seats. It has two 
motors, one on each bogie, driving all four wheels. To each of the 
four wheels has been attached a powerful hydraulic brake, working 
by means of a force pump neat the driver's seat. It has only two 
handles to manipulate it. The vehicle bas three speeds forward and 
one backward, it will turn in its own leugth, and will run over ordi- 
ug roads 25 miles with one charge at a mean speed of 10 miles 
an hcur. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Тнк Нива or THE Extcraic Anc. By Mrs Аувтои. (Read on 
March 23га, 1899.) mE | 


There are three ways in which апу change that takes place in the 
electrie arc may manifest itself: (1) by giving out sounds of various 
kinds, or by becoming silent; (3) by changes in iteelectrical measure- 
mente; and (3) by an alteration in the appearance of the crater, the 
arc, and the carbons. Only two of the many and varied sounds 
given out by the direct current open arc seem to possess much signif- 
cance—the hum and the hiss—and the causes of these are evidently 
connected with one another, for the hum never oocurs except when 
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the aro is on the point of hissing, or шее 5 
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Fia. 1.—Cunvas oommxorimxa P.D. Amp COURRENT FOR OONST.NT 
Івматив OF ARC. 


Canpons.— Positive, 11 mm.; negative, 9 mm. 


hissing. It is important to bear in mind that before each observa- 
tion was.made the current and 


lines representing the шеке | 

Ав ws are only dealing with hissing and humming arcs and with the 
silent arcs that are near hissing or humming, we need only discuss 
that part of fig. 1 thet is to the right of the line representing, say, 
12 am for that includes all such arcs for each of the con- 


An examination of these curves shows that with the carbons used, 
Rod WI WORE L KATO ORTOS ела ae ташыш 
met — 

1. When the length of the aro is constant and the arc is silent, it 
may be made to hiss by increasing the current sufficiently. 

2. The largest current that will maintain a silent arc is greater the 


longer the arc. 
3. When the arc to hiss the P.D. suddenly falls about 10 
volts and the current suddenly rises 2 or 8 amperes. 
4. When the current is constant and the arc is silent shortening the 
arc will make it hiss. 
5. For the hissing arc the P.D. is constant fora given length of arc 
t. 


whatever the curren 
It was Niaudet® who, in 1881, first observed the fall of about 10 
volts er Rind 5 the 5 at the 1 ae 
began, oug aps there is even yet a lingering notion 
is caly wien award 1s abor that it can hiss, I find that as far 
as 1889 Luggin] showed that however long an arc might be, it 
would still hiss were the current increased sufficiently. 
At the Congress at Chicago in 1893 Prof. Ayrton} first drew atten- 
tion to the region of instability, or, rather, the region of blankness 
ssi the dctted portion of figs. 1 and 2), corresponding with the 
рону о maintaining any normal атс with а particular range 


5 by using 
in fig. 3 havo about twice the diameter of those in fig. 2, and, while 
the silent current for, say, the 2 mm. arc in fig. 2 is 155 


ө La Lumiere Ele: trique, 1881, Vol. iii., p. 287. 
T Wien Stizungsh richte, 1889, Vol. xoviii., p. 1,192. 
t The Elte'ricían, 1895, Vol. xxxiv., pp. 336 7. 


amperes, that for the same length of arc in fig. 3 is about 49 amperes, 
or more than three times as great. 

Returning now to the subject of the dotted lines in figs. 1, 2 and 
8, it is plain that these divide the carves into two perfectly separate 
parts, governed by different laws. For to the left of the dotted ee 
the lines are all curved, and curved differently according 
as solid or cored positive carbons are used, showing that with silent 
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. 2.—OuBvEzs oomwEoTIMG P. D. AND OunnENT FOR OONSTANT 
LENGTHS OF ARO. 


CaBBONS.—Positive, 9 mm. cored. ; negative, 8 mm. solid. 


z n 


arcs the P.D. varies as the current varies, and that the law of variz- 
tion is different with solid and cored carbons. To the right, on the 
other hand, the lines are all straight, and more or less parallel to the 
axis of current, whether the positive carbon is solid or cored, showing 
that with Aíssing arcs the P.D. is the same for a given length of arc 
and a given pair of carbons, whatever current is flowing, and that this 


law is true whether the carbons be cored or solid. In fact, some 
complete and sudden breakdown appears to occur when hissing 


begins, upsetting 


all the laws that have governed the arc while it 


P.D. between Carbone in Volts, 


Fic. 9.—Convms ооннкопна P.D. лир OCoRRENT FOR ОонзТАНТ 
Івнатнв OF ARC. 
Oarbons.— Positive, 18 mm., cored ; negative, 15 mm., solid, 


was silent, and bringing the behaviour of cored and solid carbons 
into accord, 


Thus, our subject divides itself quite naturally into two distinct 
portions, the one dealing with the arc when the breakdown is immi- 
nent, but before it has actually oocurred—dealing, that is to say, with 
the points at which the current is the largest that will flow silently— 
the hissing points, a8 I shall call them; and the other dealing with 
the arc after the breakdown has oocurred, and when, therefore, the 
arc is really hissing. 

Oa examination of fig. 1, the points of which were obtained expe- 
rimentally with much care, it is seon that the points lie well 
e эы curve, A B С, the equation to which I have shown elsewhere“ 


| 2:91 a — 29:02 | 
y = 40 05 + 10°54 — 0416 A * >o е а (1) 
where v is the P.D. between the carbons in volts, and a is the 


largest 

silent current in amperes. Or, expressing the P.D. in terms of 1, the 
length of the arc in millimetres, instead of in terms of the current at 
the hissing points, we have 

у = 4005 + 2492 . . (2) 
which shows that at the bissing points any given increase in the 
length of the arc causes an increase in the P.D. between the carbons 
that is simply proportional to the increase of length. That is to 
вау, for every millimetre that is added to the length of the arc, 
2'49 volts is added to the P.D. between the carbons a5 the hissing 
point. | | 

From the above two equations I deduced the third, vis. :— 
i = 1174 — 1156 17 1166 ° e е ° (3) 
10 54 — 0:416 4 - 
and pointed ont that, siace ? was infinite when 
10 54 — 0416 a = 0, or when a = 253 ampere”, 

no current greater than 253 amperes could maintain a normal silent 
777d ͤ Da ту ры ы M LL OE RE з с шы 


* The Electrician, 1866, Vol. xxxvi, p. 541. 
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arc, however long it might be made with the particular carbons used. 
Hence we may gather that for each pair of carbons the current that 
will sustain a normal silent arc has a maximum value, and that any 
current greater than this will make the arc hiss, however long it 
may be. 

To turn, now, to the arc when hissing has actually begun. It has 
already been shown than when the arc is hissing, the P.D. between 
the carbons is constant for any given length of arc, and is therefore 
independent of the current; but no law has yet been given conuect- 
ing the P.D. between the carbons with the length of the arc when 
hissing. This can now be found from fig. 1, by plotting the mean 
P.D. between the carbons for each length of arc when it was hissing, 
with the corresponding lengths of arc. In this way we get a straight 
line, the equation to which is 


y = 29 25 + 2751 „+ o œ * (4) 


How far equation (4) really sums up the facts may be seen from 
Table I, which gives the mean value of the observed P.D. between 
t^e oarbons for each length of hissing arc, the P.D. calculated from 
equation (4), and the difference between the two. 


TABLE I.—Hissma ABOs. 


Mean P.D. between carbons for different lengths of arc compared 
with same P.D. calculated from eq ation (4). 


Carbons: positive, 11 mm. solid; negative, 9 mm. solid. 


| 
P.D. calculated 
from equation (4). 


Length of arc in [Mean P.D. between 
mill metres. curbons in volts. 


Difference in 
volts. 


1 32 320 0 

2 34:4 94 75 —035 
3 37 8 $7 5 403 
4 400 40:25 — 025 
b 430 43:0 0 

6 46 5 45 75 +075 
7 480 485 -05 


Equation (4) shows that with the hissing as with the silent arc, а 
ight line law connects the P.D. between the carbons with the 
length of the arc. 

There is, however, this vast difference between the law for silent 
and tbat for hiesing arcs, viz , that, for silent arcs, thelaw only holds 
for constant currents or for the currente at the hissing points, whereas 
for hissing aros it holds whatever the current may be. Thus, while for 
silent arcs the constants which correspond with the terms 29:25 and 
2 76 in equation (4) are constant only for each separate current, and 
change when the current changes, with hissing arcs they remain the 
same whatever the value of the current may be. For instance, the 
equation equivalent to equation (4) for a normal silent arc with a 
current of 4 amperes is 

v = 41°79 + 4711, 


and with a current of 12 amperes it is 
v = 39:85 + 2951; 
but with the hissing arc the equation is ` 
V = 2925 + 2751, 


whether the current be опе of 20 amperes or of 50, and whether the 
arc be normal or not. 

This brings me to the reason for the great importance of diatin- 
guishing between arcs that are normal and those that are not. We 
have seen that, with normal arcs of any given length, hissing only 
starts when all the silent arcs have been used up, as it were; that is 
to say, when the current is greater than it can be with any silent arc 
of the rame length. But with a zon-normal arc of 2 mm. I have 
been able to produce hissing with a current of 11 amperes, and to 
have a silent arc burning with a current of 28 amperes, the same 
carbons being used in each case. This рне anomally will be 
=й explained later, when we go into the causes that produce 

sing. 

. We ате now in a position to find the law wires the length of 

the arc with the change that takes place in the P.D. between the 
carbons when hissing begins. For if we call v the P.D. between the 
carbons at the hissing point with any given length of arc, I, and v 
the same P.D. when the same length of arc is hissing, then from 
equations (2) and (4) we get— 


v— v = 108 - 0267 ee о 9 (5) 


which shows that the longer the arc the less does the P.D. between 
the carbons diminish when it changes from silence to hissing. 

In 1889, Luggin* found, by measuring the fall of potential between 
each carbon and the arc, that the principal part of tbe diminution of 
P.D. caused by hissing took place at the junction of the positive car- 
bon and the arc. About three year's ago, not then having come across 
any account of Luggin's ex ente, I made some of the same sort 
myselt and obtained the same result. I used two solid Apostle car- 
bons 11 mm. and 9 mm. in diameter, and the third carbon for placing 
in the arc was 3 mm. in diameter. This last was somewhat but 
it burnt well to а point in the arc, and thinner carbons burnt away too 
rapidly with the current I used — 25 amperes—to give good measure- 
ments. The P.D. between the positive carbon and the arc was found 
by placing the third carbon in the arc as close as possible to the posi- 
tive carb n, and measuring the P.D. between the two with a very 
high resistance voltmeter. This was easily done when the arc was 


* Wien Sitꝛungsberichte, 1889, Vol. xcviii. p. 1,192. 


hiesing, but was impossible when the largest silent current was 
flowing, for then the mere insertion of the third carbon was sufficient 
to make the arc hiss. Accordingly the P.D. between the positive 
carbon and the arc when the largest silent current was fi has 
had to b» calculated from the formula I gave at the meeting of the 
British Association * last year for caloulating that Р.О. with any 
silent current, viz.:— 
9 +811 
А 


v = 91:28 + — 
( To be continued ) 


ELECTRIC TRACTION AND ITS APPLIOA- 
TION TO SUBURBAN AND METRO- 
POLITAN RAILWAYS.} 


By PHILIP DAWSON. 


Ture is no longer room for doubt that — m 
сапе successful motive power for tramways. This is pro py 


the rapid growth of electric traction. The words “e 
line” have fallen out of use, yet it is only a few years that those 
who ventured to foretell that the trolley system would be generally 


introduced into this country were ridiculed. There is no country in 
which electric traction is advancing more rapidly, and in which 
plants are being installed than in Great Britain. The day is not far 
off when horses and steam will have disappeared from the streets as 
far as tramways are concerned, and when the horse "bus as a com- 
petitor will be no longer known. 

The problem of greatest importance, however, in which electric 
traction will be a principal factor, is the rapid trans on of 
large crowds from and to their business in our cities. e object of 
this paper is to in ate in a general way the special requirements 
of this service, and to demonstrate the special adaptability of electric 
traction to it. 

It is evident that the only solution of rapid transit lies in rail- 
ways which must be either overhead or un und, and of both 

don possesses а greater mileage than any other town in the world. 
The factor of initial expenditure must restrict the number of tracks 
available for the up and down traffic. 

The stopping places on such lines must of necessity not bs far 
vae and to diminish the crowds on the platforms, and to increase 
the number of passengers, the trains must follow each other with the 
greatest possible frequency. Consequently the average speed of the 
trains must be increased as much as possible, without unduly dimi- 
nishing the distance between two consecutive trains, which would be 
dangerous. 

Steam locomotives have probably resched their approximate maxi- 
mum vta daring and the resulte so far obtained With them for the 
class of c in question are far from satisfactory. They do aged rd 
up speed rapidly, owing chiefly to the torque on the driving 
constantly g in consequence of the reci motion of the 
pistons. They arc not economical, as their fuel consumption is prac- 
tically the same, whether they are exerting their fullest power, 
coasting or standing still, and their maintenance is very costly. 

There is a commercial limit as far as distanoeis concerned beyond 
which transmitting power electrically will not рау. But that limit 
varíes with each case, and cannot be ascertained except by the most 
careful calculation after all the conditions that obtain been 
minutely examined. Ergland was the first country ito introduce 
electric traction on railways, both underground and overhead, as 
instauced by the City and Bouth London and Liverpool overhead 
electric railways. But to prove commercially that very much heavier 
traffic could bs handled, that much greater distances could be 
traversed, and to develop on a large scale the necessary mac 
was again left to America, and hence the necessity of being practi- 
cally confined to American experience and examples in this paper. 

There are practically three methods of han elect y the 


" traffic on a rai way, namely :— 


1. By locomotives or motor cars hauling a train of trailer cars. 

2. By independent motor cars. 

3. By a set of independent motor cars formed intoa train and 
bandled from the front car or from a so-called controller car. Each 
car, however, can be from the train, and it then becomes 
an independent motor car. | | 

As regards the supply of the necessary current foe the motors, there 
are three distinct methods :— 

1. By accumulators or storage batteries, which may be carried 
either on the motor car or locomotive, or on a tender. mE 

2. By having a car containing a stationary engine, dynamo, and 
boiler, which supplies the necessary current to the motors on the cars 
comprising the train of which it is part, and as proposed by W. 
He А 

3. By continuous or multiphase current supplied directly from a 
generating station, or from a sub-station which, in its turn, gets its 
supply of energy from the main station, the current being distributed 
either in the form of direct or polyphase to conductors running along 
the lines, and from which the power is supplied through sliding con- 
tacts on the cars to the motors. 

The two former methods, as far as this paper is concerned, will. not 
be не, аз sufficient data are not available to justify their being 
considered. 


* Report of the British Association, 1898, p. 85. 
1 Society of Arts, March 22ad. 
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The system of transmission of energy to the motors by means of 
conductors laid along the track, will therefore alone be considered. 

This method allows of several variations as far as the generation 
and distribution of power is concerned, amongst which the chief may 
be set down as follows: 

(a) One continuous current generating station supp! current di- 
rect to contact rail. Where drop in pressure owing to distance becomes 
excessive, a negative ' booster” may be used— it serves, soto speak, 
to pump back the current to the station, and is self-regulating, not 
taking at any period more power than is actually required to pump 
the current . Bhould there be one or two lines too long to 
enable them to be worked this way, polyphase high tension genera- 
tors should supply the power to one or more sub-stations along the 
line, as may found necessary, in which rotary converters are 
located, which transform the current back into continuous. The 
polyphase generators to be driven by continuous current motors in 
the generating station. As an example of sych a station, the new 
Dublin tramway power house may be taken. 

(b) One cen 


various distances and connected together one with the other. Asan 
example of this, the tramways and light railways in and round 
Boston, Mass., may be taken, owned by the Boston Elevated Railway 
Oompany, which has absorbed the -known West End Oompany. 


Dara or Boston ErnzgvaTBD RAILWAY. 
Track miles operated... са m Eis 905 


Number of cars... T yai 2,648 
Car miles run during 1899 " ... 29, 787, 000 
Passengers carried during 1898... T" . . 172,764,800 
Number of power stations oe е а 5 
Total capacity of power stations in kilowatts... 16,100 
Total rated indicated horse-power of engines... 24,000 


(d) A power station generating polyphase currents, which, by means 
of static step-up tran ers, are transmitted at tensions which ron 
from 2,500 60 40,000 volts to sub-stations where static step-down 
transformers reduce them to pressures of 300 to 350 volts, the current 
at this preesure enters rotary transformers, which deliver direct 
current at 500 to 550 volts to the line. As an example of this later 
system, the Central London Railway, which is now under construction, 
may be mentioned. | 

(в) A three-wire system with continuous current, the rails or return 
formiog the. neutral wire. This has been tried and found wanting, 
and the engineers of the Central London Railway most carefully 
investigated its possibility, and decided in favour of polyphase trans- 
mission and rotary converters, and rightly so. 

From careful calculations and the 


authority as 
in the particular cases at present under consideration (suburban and 
metropolitan communication) more than 4,000 kilowatts will be 
under consideration, and therefore nothing, as far as the power 
e and transmission is concerned, but polyphase currents will be 
considered, 

There are two distinct varieties of service to be catered for One 
that on a system like the Metropolitan and District, where the stops 
lines with for stops. In the present paper it is only proposed to 

w w . resent paper it is only proposed to 
consider the first variety. In this case the use cf polyphase motors 
need not be considered, as for work entailing frequent stopping and 

they have not up to date proved satisfactory. 

A short examination of th» importance of rapid acceleration on 
lines having stopping places at short intervals is interesting. Prac- 
tical th electri -driven motor cars, or locomotives on 
ental track of the eral Electric Oompany, at Schenec- 
y, has proved that it is perfectly feasible to n a speed of 

өв 10 seconds after starting from a standstill. Assum- 
„ seconds the current is cut off 
allowed to coast, that tbe brakes are then put on, the 
be brought to а standstill 15 seconds later, and the total time 

to stop will be 90 seconds. Under these conditions it will 
that the avérage speed will have been 23:16 miles an hour, 
o total distance tun will be about 55 of a mile. Assu 
instead of attaining the 30 miles an hour in 10 seconds, it 

bat full of 30 miles an hour was kept up 

seconds and the then put on, the train would be 
ght toa in 90 seconds, and the average would 
work out at 21'66 miles an hour, or an average speed of about 10 per 
cent. less tban a the previous case, the consumption of power, how- 
i much greater. i 
It is evident that tbe most important point is to attain a high 
average speed, and to keep the maximum speed attained as low as 
possible, as by so doing less power is required in braking the train 
and also power 
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is required to run the train. The time between 
the moment when the maximum is attained and when the 


on the part of the driver, and also to enable him to make up lost 


A much larger current will be to attain a rapid accelera- 
tion than to attain a slow one, but the current will be required 
during a much shorter time, and the total energy реа be 
less in the case of rapid than of slow acceleration. is fact must 
not be lost sight of when calculating the feeders for such a system, 
and the train service should be arranged in such a way that as few 
trains as possible start together. Furthermore, the more rapid the 
acceleration required the larger will the motors have to be, and there- 
fore there will be a limit, above which it will not be advantageous to 
push the rapidity of acceleration. In new tunnel lines, such as are 
now being constructed all over London, it will be evident that it is 
an advantage to have the stations built with a down grade for the 
trains to start,so as to help tbe motors and reduce the current 
required at starting, and that similarly it will be an advantage to 
have an up-grade when nearing a station, so as to reduce the amount 
of required in braking. By properly choosing these ts, 
it is found that а total economy of from 40 to 50 per cent. in thetotal 
power required by a train may be made. According to Mr. Potter’s 
teste, it was found that during acoeleration an average power of 32 
amperes per ton of weight of train was required. 

With а complete train oomposed of one motor car and two 
passenger cars, weighing, complete, 148,000 lbs, a maximum hori- 
zontal effort of 9,750 lbs. was required in acceleration, the maximum 
current was 780 amperes at 500 volta, the maximum d attained 
was 32 miles an hour, and the time taken to attain the speed was 34 
саа the motor car being equipped with two 200-horse-power 
motors. 


MBTROPOLITAN ELVATZI D, CHICAGO. 


— — — — XÁ — == — —— ————— ee SS, — 


Board of Trade 
units del. vered at 
switchboard per 


Average speed 


| Average 
| (not including 
| 


current (not 
including stops) 


Number of 
cars in 


train. stops) in miles per 


hour. in amperes. ton mile. 
4 144 1487 050 
4 14 153:2 053 
4 145 1518 050 
3 147 137 4 063 
3 151 1356 058 
2 15:8 901 058 
2 16:8 1066 059 
4 13:2 1011 042 
A Trac ive effort Ке , 
i 3 por ton. | 32 8 
а 5 2 ³˙¹.1ꝛ 1686588 
Railway = 52 Bag 8 
company. 8 д.5 Maximum _ Average 8 7 3 
Z 5 for | for Som 2 
М given time. total time. g A 
| Sec. Lbs. | Beo. Lbs. , Feet. 
Metropolitan | | 
Elevated, | 
Chi ..| 2 88,000 | 10 177 49 107 | 348 1,020 
Lake tree! | | ; 
Elevated, | 
Ohicago ...| 3 | 88,000| 10 , 135 40 84,276 870 
Alley Elevated | 
Ohicago ...| 3 , 144,000 | 10 | 185 40 98 | 28'6 840 
Illinois Oen- | | 
tral,Obicago | 4 | 300,000 10 | 95, 40 79 | 2560 ! 750 
Manhattan | 
Elevated, | | 
New York...| 4 | 190,000 | 10 88 40 | 67 | 2100 615 


In another case, with a train com of one m eq 
with two 125-horse-power motors one trailer car, the total weight 
ir Her cea [nar 103,0CO Iba., a maximum speed of 31 miles an hour was 
А 


it 
was found that with a heavy motor car, 51 feet in length diee 
carrying 100 passengers, weighing 31 tons, on an 
2,980 feet between stations, a maximum of 40 miles an hour 


was attained, the a speed being 18 miles per hour, and the 
power required was 0 Board of Trade units per ton mile. 
(To be continued.) 


weak spot in Mr. Hanbury’s Bill. Supposing Huddersfield had an 
independent telephone system, and Halifax 
refused to have one, the telephones would be worthless to traders in 
those towns for intercommunication. The solution of the difficulty 
would be for the Government to take over the whole system. The 
Chamber took the same view, and decided simply to acknowledge the 
receipt of the communication. 
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THE POST OFFICE AND TELEPHONY.' 


Bv 8. ALFRED VARLEY. 


THE inefficiency of the telephone service and the high rates 
charged, which formed the subject of a debate in the House 
of Commons on April 1st, 1898, seems to me to be a practical 
illustration of the unwisdom of having made telephony a 
Post Office monopoly. The effect of all monopolies is to 
create privileged classes, who make large profits for them- 
selves at the general expense of the community. The intro- 
duction of rajlwayr, the invention of the electric telegraph, 
and also that of the telephone, have each of them introduced 
new eras by the increased facilities they have afforded for 
commercial enterprise, and the telephone deserved to have 
been regarded as differing as much from the ошау 
electric telegraph as the electric telegraph iteelf diff 

from the mechanical telegraphs which it su ed. | 

For the privilege of establishing telephonic exchanges, the 
Telephone Company have to pay to the Post Office 10 per 
cent. not of their profite, but of their groes receipte, and when 
their lease i which it will in 1911,it will not be 
renewed. Under these circumstances, who can blame the 
Telephone Company for making what little hay they can 
whilst the sun continues to shine. Imagine for a moment 
that the Government of the day had treated railway enter- 
prise similarly as they have done telephony, granting them 
short leases only, and compelling them to pay for the privi- 
lege of carrying goods and passengers 10 per cent. out of 
their gross receipts. Would it, I ask, have been possible for 
the railway companies to bave given us that cheap and 
efficient service which we at present enjoy? Now, if 
telephony had been allowed to have been developed in a 
natural way, instead of being swooped down upon by tbe 
Post Office, the Bell Telephone Company, which was not 
over-capitalised, being aware that so soon as their patents 
expired (1890) competing companies would certainly be 
formed, they would naturally in self-defence have strained 
every nerve to give the public a cheap and efficient service, 
nt Ml to holding their own, and keeping rivals out of 

e field. 

If the history of the pioneering of telephony ever be truly 
written, it will be found that the Post Office has been the 
Mephistopheles of the piece, and that at their doors lies the 
responsibility of its unhealthy development and the over 
capitalisation of the National Telephone Company in the 
first instance ; astute financiers making large hanis, | by taking 
advantage of the conditions of things created by the Post 
Office, and barristers, as well as special scientific experts, pro- 
fiting by the professional work it gave rise to. 

Ever since telegraphy has been a Government monopoly 
the chariot wheels of the Post Office have driven heavily, and 
Postmaster-Generale, as well as British taxpayers, have 
reason to regret the introduction of protectionism in an 
сета. industry of the country by а John Bright-Gladstonian 

inet. 

Now, the sole object I have in view in writing this article, 
is to bring home to the British public, if I can, the evil con- 
sequences of the un-English retrograde policy of pa ea | 
applied science into a Government trading monopoly, an 
my hope is that I may be the means of awakening the Legis- 
lature to the subject with a view to retracing its steps, and 
re-introducing free trade in so important an internal industry 
of the country as is that of applied electricity. 

Now I should like to upon the attention of those 
members of Parliament who have the interests of the United 
Kingdom really at heart, that if they could obtain for the 
country the same free trade for telephony, telegraphy, and 
the carriage of letters, which does already exist in the case of 
the carriage of la, that they would not only inaugurate 
a great reform, but they would algo remove an incubus from 
the shoulders of the Government. 

The relative greatness of Great Britain is largely due to 
the fact that British Governments of the past have simpl 
governed, leaving to private enterprise what the grand. 
motherly Governments of some other countries would con- 
sider it their 3 to initiate. I know it is sometimes, 
and truly said, that trade follows the flag, but private enter- 
prise invariably shows the way, and our success as colonists 
arises in no small degree from the fact that the mission of 


— AL 2 


the British flag has been hitherto simply the securing 
unrestricted freedom for the further extension of private 


enterprise. 

The abolition of the corn laws in 1846 had the effect of 
stimulating inventive and constructive genius, and during 
the beneficent reign of Her Majesty the Queen, the country 
has been indebted for ite increase of wealth and general 
perity to mechanical engineers and ical scientists in a 
greater degree, than to any other class of men; but if the 
more or lees one-sided free trade we enjoy has on the whole 
been a blessing, freedom from interference in our internal 
industries is of greater importance to us, and for the reason 
that ав all nations are more or less complete systems, little 
worlds in themselves, liberty to manufacture and to trade in 
the conntry where we dwell affects us more direotly than 
liberty to trade outside our shores, and consequently trading 
restrictions im by our own Government are more detri- 
mental to the nation as а whole than any restrictions a foreign 
Government may impose upon our doing business with 


them. 


In the year 1878 an American gentleman of the name of 
Churchill was sent over to this country to obtain dynamo- 
electric information. Among others called upon was 
myself, and I learned from him that at a meeting of 
American capitalists the following conclusions had 
arrived at (1) that a great industry would in all probabili 
grow out of the discovery of the "pas үа e, and (2 
that in respect to dynamo-electric knowledge, America wes 
behind England, France, and Germany, and he further 
informed me that these capitalists had subscribed money 
between them, and commissioned him to visit with & 
view to collecting all the information he could. But if in 
1878 America was in the rear of Europe in respect to 
dynamo-electric knowledge, she is no longer во now, and yet 
it was England that led the way in telegraphy. It was 
English genius and English capital which bridged the 
Atlantic. The first to dig cover the . e was 
myself, and the first self-exciting d o made, and which 
is now in the Patent Museum, South Kensington, was 
designed and constructed by me early in September, 1866, 
but the introduction of protectionism in so important an 
industry as ce die y, has given the Postal executive a gri 
hold of applied electricity, and has enabled them to 
practically out of existence eo in telegraphy and applied 
electricity, such, for example, as myself. ea tee telegraph 
enterprise no longer exists, and America, which 20 years 
ago was electrically in the rear of this country, is now 
England’s teacher. At the present time not only does 
she take premier rank in dynamo-electric developments, 
but pn all the telegraphic advances which 
have been made since the passage of the тешр 
Act, have originated from American genius, and Мт. 
Preece in bis presidential address delivered before 
the Electrical Engineers in 1898, takes oredit to him- 
self for patronising American advances, and he teils us that 
American inventors look to the Post, Office to improve their 
inventions, but he omite to state that the developing American 
ideas in the Government workshops, and the adaptation of 
them to English requirements, is carried out at the expense 
of tbe British er, who aleo pays—presumably on the 
recommendation of the Postal Engineer-in-Chief —large sums 
of money for patent rights. 

Among those who gave evidence before the Select Com- 
mittee of Inquiry on Telephony of 1898, was Mr. Preece, 
who, as might have been expected, is wholly in favour of the 
Poat Office taking telephony into their own hands, The idea 
seems to be that the Postal Department can do telephonic 
work more efficiently and at lower rates than private enter- 
prise. Now, if this be so, iis rs the Post Office need 
to trade with loaded dice? I had the pleasure of discussin 
this matter with the late Lord Playfair shortly after he ha 
ceased to be Postmaster-General, when I pointed out that if 
the Postal Department with their numerous agencies, in 
shape of post offices, could not hold their own in competi- 
tion with private enterprise, then it was not to the true 
interest of the country that the Government should have 
acquired the telegraphs. I also expressed the opinion that 
they could well have held their own, and that whatever com- 
petition occurred, would certainly be for the benefit of the 
country, and, as I believed, it would in the long ran be 
beneficial to the Post Office also. Lord Playfair, I was glad 
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to find, held similar views to those I had given utterance to, 
and on the subject of the telegraph monopoly, he expressed 
himself most emphatically, saying, There never was а 
greater mistake than the making telegraphs a monopoly." 

. It is, however, a mistake to suppose that a Government 
department can carry out electrical work either better or 
more economically than private enterprise. I proceed to give 
evidence which on this. As is well known, the 
Marquis of Salis was а pioneer in applying electrical 
energy to domestic lighting and the transmission of power, 
and under Lord Salisbury's instructions the work was carried 
out mainly by one of his permanent staff, thé late Mr. 
Shillito. Now, I myself resided at Hatfield early in the 
seventies, and up to early in the eighties, during which time 
the electric lighting was installed at Hatfield House, and, in 
a friendly way, from time to time I both gave advice and 
caution to Mr. Shillito, who frequently consulted me. On 
one occasion he told me they wanted some simple electrical 
apparatus for alling from Lord Salisbury’s London 
residence to the stables, and I showed him a piece of appa- 
ratus designed by me to meet a special railway want. i 

oppaat was approved of by the Marquis of Salisbury, and 

e Post Office was applied to in reference to erecting and 
maintaining а few short lengths of overhead wires, but the 
price demanded by the Post Office was so high as to be con- 
sidered prohibitory, I then advised Mr. Shillito to apply to a 
private contractor, which was done. The contractor’s price 
was less than half that of the Post Office, and the work was 
put into his hands, and for aught I know to contrary, these 
wires are being maintained at the present time by the con- 
sae vat who erected them. 

t the present-time the largest users of the telegraph are 
betting men, bookmakers, financial speculators and Stock 
Exchange gamblers, and, in а less degree, merchants, com- 
mercial corporations, and business men, and thanks to the 
telegraph monopoly, these messages are forwarded at a heavy 
annual logs tothe British taxpayer. Now, if the Post Office 
be allowed to enter into competition with the Telephone Com- 
peny ав is now ed, and to make а reduction in 
the charges at the same time, it requires but little prescience 
to foresee that history will repeat itself, and that the present 
annual logs to the taxpayers on the telegraph account will 
be largely swelled by that of telephony. The £2,000,000 
asked for is, of course, only a first ment, the Post Office 
will never be allowed to confiscate the property of the 
National Telephone Company by starving them out of exist- 
ence at the expense of the country’s money, and therefore 
in the long run they will have to buy them пр; and I see by 
the daily papers that the money required to do this, and to 
carry out the general re-construction of the telephone plant, 
recognised as being necessary, is estimated to amount to 
between 8 to 12 millions of pounds. 

The telephone iteelf is becoming an everyday necessity to 
business men, and therefore every facility should be given for 
Ив healthy extension, short of taxing the country as a whole, 
for the advan of the users of it, and it seems to me that 


(To be continued.) 


TEMPERATURE COEFFICIENT OF THE 
р RESISTANCE OF COPPER WIRES. 


WX have received from Messrs. Clark, Forde & Taylor а set 
of tables of the comparative values of the resistance of 
copper wire at different temperatures. The authors have 


- resistances at 32° and 100° F. to be greater by °8 


found that the table commonly used, constructed from the 
data of Mathiessen’s experiments, does not represent the 
facta in the case of the very pure copper wire now obtain- 
able, and they have made fresh experiments on samples of 
copper wire supplied to them by the Telegraph Construction 
and Maintenance Company. he results obtained are 
ро on а diagram, and а curve is drawn 5 the 

w deduced from them. They find that the ratio of the 
cent. 
than did Mathiessen. Two tables of coefficients a table 
of logarithms are given, and the whole is bound in a very 
neat and convenient form for reference. 

The proceeding was as follows:—The samples of wire laid 
on ebonite cylinders and connected to golid copper terminals 
were placed in paraffin oil, in an outer bath of ісе or water, 
and the resistances measured. The temperatures were taken 
with carefully-verified thermometers. Measurements were 
taken at 32° F., at а series of temperatures lying between 
43? and 63? F., at several temperatures near 75? F., and at 
several near 100? F. The coefficients, a b, of an arbitrary 
parabolic formula | ! i 


= = 1 + a (t — 82) + b (¢ — 82) 


were calculated to give tho best agreement with the experi- 
mental data, with the following result:— 


т = 1 + 0028708 ( — 82) + ‘00000084548 ( — 32)? 
where ¢ is the temperature (F.) lying between 32° and 100°, 


R the resistance at , and R, the resistance at 32? F. The 


form of this expression is perfectly arbitrary, and has no 
experimental resulta. 


justification excepting so far as it fits the 
To show how close this is, we give a comparative table of the 
figures of this and other formule :— | 


A. Taken from the experi- 
mental results plotted on 
Olark, Forde & Taylor's dia- 
gram ... Е A T 

B. Osiculated from Olark, | 
Forde & Taylor’s bolic 
law, and tabulated by them. 
. Calculated from a straight 
line law passing through the ! | 
plotted values at 32° and 72 1:0000 | 1:0477 

D. Oalculated from a loga- | 
rithmic or compound interest | 
law from the values at 32^ | 
and 72°, giving ‘228'per cent. | 
per F. | eee [IZ] 1:0000 

E. Si to D, but calcu- | 
lated from the values at 32° | 
and 100°, giving ‘222 per | 
cent. per degree F. ... ih 


| 

| 

| | | 
| | 
| | | 
10472 10955 | 11677 
| 


| 


1:0000 | 1:0475 10954 11679 


| 


10955 11671 


EN 


10468 | 1:0955 : 11731 
| TENET 


| 10 10453 | 10926 11677 
| | 


The set of figures, B, obtained from the anthor’s formula, 
gives the closest approximation to the experimental results, 
differing at the most by :12? F. The straight line law, 
set O, differs only by ‘2° F., and is amply enough for 
cable work. Sets D and E are much inferior. We have 
introduced them only because a law of this kind is given in 
many text-books, and has been largely used. It has no 
justification in fact. ' 

It is clear that these tables of Mesars. Clark, Forde and 
Taylor, should immediately replace Mathiessen’s table where 
it is still used, but if there is any one place more than another 
where the platinum thermometric scale should replace the 
scale of the mercurial thermometer, it is in a cable factory. 
These reduction tables then disappear, and the resistance of 
& pure copper wire measures its own temperature directly. 


The City Company's Pressure.— The City of London 
Electric Lighting Company, Limited, is giving notice that 
the standard pressure in the whole of the а) area, 
both in the City of London and Southwark, will shortly be 
increased to 200 volts on each side of the company’s three- 
wire network. Consequently all new installations must be 


тише for this pressure, otherwise they will not be con- 
n to i | | 


the company's mains. 
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NEW PATENTS AND ABSTRAOTS ОР 
PUBLISHED 8PEOIFICATIONS, 


NEW PATENTS.— 1899. 


Compiled expressly for this journal by W. P. THowPsom & Co., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 


~ at Liverpool, Manchester, and Birmingham, to whom all inquiries ` 


should be addressed. 


5,416. “Improvements in spring break switches for electric 
currents.” J. J. WALELATE. Dated 13th. 

5,464. “ Means for rendering electrically conductive incandescence 
bodies which conduct only when their temperature is raised and 
apparatus therefor.” P. Бонавғ. Dated March 13th. 

5,468. “Improvements in the electro-deposition of metals.” A. 
ZIMMERMANN. (Dr. Courant, Germany.) Dated March 13th. 

5,486. "Improvements in electric incandescence lamps.” G. С. 
Атллманлм and W. Ғинниц, Dated March 14th. 

5,514. “Improved electric Tents tus 5 hotographic 
portraits." G. W. Moraan. ted March 14 3 d 


5,518. "'Improvemente a electric x А tus" T. B. 
KrmBAIDE. Dated March 14th. (Complete.) a 
5,519. “Improvements in electric break apparatus.” Т. B. 


3 Dated March 14th. (Complete.) 


5,545. pe in induction motors for alternating electric 
current sicul Ввгтзн THomson-Houstow OomPany, 
LIMITHD. W. Rice, jun, and О. P. Steinmetz, United S'a*es.) 
Dated 14th. (Complete.) 

5,546. “Improvements in induction motors for alternating 


electric current circuits.” Тнв Ввгтівн THomsom - Houston 
Company, Lrurrmp. (E. W. Rice, jun , and C. P. Steinmetz, United 
States.) Dated March lath. (Complete.) 

5,547. “Improvements in devices for changing the frequency of 
alternating currents in systems of electrical distribution.” Тнв 
Ввгтізн TnHoxsow Houston Company, ЇлмїтЕр. (С. P. Steinmetz, 
United States.) Dated March 14th. (Complete. 

5,548. “Improvements in devices for changing the frequency of 
alternating currents in systems of electrical distribution.” Tus 
Bnrriag Тномзом-Носвтон Company, Liurrmp. (O. P. Steinmetz, 
United States.) Dated March 14th. (Complete.) 

5,549. “Improvements in systems of electrical distribution.“ 
Тнв Barreu Тномвон - Houston Company, Ілиттвр. (О. Р. 
Steinmetz, United States.) Dated March 14th. (Complete.) 
. 5,550. "Improvements in self - starting alternating electric current 
motors.” Tun Barren THoMson-Houston COMPANY, LIMITED. 
(9 P. Steinmetz and E. J. Berg, United States.) Dated March 144%. 

Complete.) 

5,551. Improvements in devices for starting alternating electric 
current motors" THs BnrrsH Тномзон-Ноовтон Company, 
Lriwrrzp. (O. P. Steinmetz and E. J. Berg, United States.) Dated 
March 14th. (Complete.) 

“ Improvements in closed conduits for electric railways and 
trolleys therefor.” A. M. CLARK. (The Campbell Electric Traction 
Company, United States). Dated 14th. (Complete.) 

5,572. "Improvemente in insulators for carrying electric line 
wires.” G. HorLsrBUxG. Dated March 14th. (Complete) 

5,576. “ Improvements in automatic syitems of preventing col- 
lisions on electric railways.” С. F. Bancrorr and P. F. SULLIVAN. 
Dated March 14th. (Complete.) 

5,601. " Improvements in travelling cranes driven by electric 
power" Ј. Арлмвок and D. ApAMSON. Dated March 15th. 

5,6019. “Improvements in or applicable to galvanic batteries.” 
F. E. Bmarn. Dated March 15th. (Complete.) 

5,634. "An improved lampholder and shade-attaching device for 
ineandescent: electric lamps" В. Rovan. (R. O. G. Olark, South 
African Bepublic.) Dated 3 March 15th. 

5,047. “Improvements in secondary batteries.“ H. B. GLADSTONE 
and E. J. Bzckmrr. Dated March 15th. 

5,657. "Improvements in a tus employed in wireless tele- 
phy.” G. co and THE WIRELESS BAPH AND BiGNAL 
бо. Lrp. Dated March 15th. 

5,665. "Improvements in apparatus for electrically transmitting 
orders, signals, or indications from one place to another." A. U. 
ALoock. Dated March 15th. 

5,672. “Improvements in electric switches.” R. B. ROBERTS. 
Dated March 15th. 


5,680. “Improvements in and connected with incandescent electric 
lamps. ” J.F. BrANLEY, Earl Russell. Dated March 16th. 

5,685. “ Ап improvement in arc lamps 7 for 8 
graph and other projection applications." H Dated 
T 16th. 

. “Improvements in storage batteries" A. PALLAVICINI. 
Dated March 16th. 

5,707. "Improvements in electric fuses for firing, blasting and 
other explosives." G. Вмттн and D. Соввів. Dated March 16th. 
5,717. "Improved dynamo machine.” W. TuBvEgy. Dated 
March 16th. 

- 5,726. “Improvements in electrical incandescent or glow lamp 
holders" R. 8. KEEP, Dated March 16th. 


5,734. “Improvemente ha reference to овуна engines 
for driving dynamoeledrio machines and 
machines driven thereby.“ С. G. VITALI. Dated à March 16th. 

5,740. "An improved arc electric lamp.” D. Loom. Dated 
March 16th. 

5,781. “Improvements in electrolysis and electrolytical apparatus." 
U. L. Р. Ln Уюввгев. Dated Maroh 16th. 

5,795. “Improvements in and connected with electric light by 
incanderoence.” J. BSwisBuRNE. Dated March 17th. 

5,797. "Improvements in alternating current induction motors.” 
W. G. Ropes. Dated March 17th. 

5,838. “ Elevator and transfer crane for storage batteries.” G. H. 
Conpicr. Dated March 17th.' (Date applied for under Patents, &c., 
Act, 1883, Bec. 108, September, 3rd, 1898, being date of application 
in United States.) (Complete.) 

5,839. “Ba box and tray for motor vebicles.” а тош 
Dior. Dated March 17th. (Date applied for under Patents, &c., 
Act., 1883, Sec. 103, September 3rd, 1898, being date of application 
in United States.) (Complete.) 

5,840. “ System and apparatus for loading and poe ato 

tteries." @. H. Соншот. Dated March 17th. ag storage 
under Patents, &с, Act, 1883, Sec. 103, October oar 1898, being 
date of application in United States.) (Com plete.) 

5,847. "Improvements in switching apparatus for ao 
electric or gas lights for advert and display pu G. C 
Ввіскев. Dated March 17th E dicendi | 

5,849. “ парното in brushes for dynamos.” O. ENDRUWRIT. 
Dated March 17th (Complete) 

5,874. "An 5 ia telephones.” Simuxws Bros. & Co., 
Ілмітер, and A. B. SCHLOEMER. Dated March 17th. 

5,879. “Im теши in incandescence electric lampe." E. 
Rasca. Dated March 17th. 

5, SH PM ? di E in telephone holders" Е. Pack. Dated 

5,932. p Improved method апа apparatni for rapidly trane- 
mitting and recording telegrams.” A. POLLAK, J. Vraad, J. 
and F. Sr. BRS. Dated March 18th. ( Complete.) 

5,9994. "Improvements in wave motors or devices for utilising the 
poner wer of sea waves, more . for the generation of elec- 

city." M. RRR. Dated March 

5,941. “Improvements in incandescent electric lamps.” Taz 
Ввттізн THOMSON-HOUSTON Co., Leb. (E. W. Rice, jun., United 
Btates.) Dated March 18th. (Complete) 


ABSTRACTS OP PUBLISHED SPECIFICATIONS. i 


Copies of any of these Specifications may be obtained of Mens. W. P. 
THowPsom & Co., 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


5,805. " Improvements in and in the manufacture of elements for 
secondary batteries." D. G. Frrz-Gmratp. Dated March 4th, ра. 
prepared from lead esta fermed by depositing electcol tically 
pre m orm ectroly apaa 
а thin sheet of lead layers of a more or less crystalline an 
character. The lead sheets, after being cleaned with 
either roughened mechanically by rollers or by oxidation by ex exposure 
to air, or by making the sheet first an anode and then a cathode in a 
snitable electrolyte: After the electro-deposition of the spongy lead 
the sheets are pu through water and wound on a drum ead 
in water or moisture to prevent heating. From the sheeta so prepared 
elements of required size are cut, and prior to "forming" may be 
oxidised by exposure to the air. One form of eleotro-depositi 
apparatus, in which an endless sheet of thin lead is slowly рате 
through the electrolyte between the lead anodes by the revolu of 
the wooden drum, and the lead deposited is consolidated by the 
spring-preesed rollers, the pressure being gradually diminished as 
suocessive layers are d ted. Spring contacts, rubbing on the 
lead sheet, are connected with the negative terminal of the dynamo, 
Фо. Inan alternative arrangement, the lead sheets are sandwiched 
vertically between а series of anodes and are drawn up successively 
by а travelling device, which draws them between the consolidating 
rollers, tho process being re Ере until the desired number of layers 
have been deposited. 


6,906. "Improvements in jacks for telephone exchanges.” 
Sinus Bros. & Co., Limtrmp. (Siemens & Halske, Germany.) 
Dated March 10th, 1597. Jacks for telephone switchboards are 
constructed by taking а tube and removing а longitudinal portion so 
as to leave a long tongue which is perforated near the end to receive 
the insulating material moulded around the springs to rebei ve them 
in position. A row of jacks may be moulded together, or each jack 
has the insulating material tongued and grooved so that the jacks fit 
together. Ina modified form а screw is used to hold the parts 

ther, the insulating blocks employed being circularly grooved to 


hold the jacks in position. The tubes are slit to form spring tongues, 
so that they can be removed from the flared sockets by means of a 
smali tool. 4 claims. 
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No, 1,115. 


THE HISSING ARC. 


Tun reading of Mrs. Ayrton’s paper at the Institution of Elec- 
trical Eogineera on March 28rd was an event of considerable 
importance. It is not only that valuable scientific work has 
been done by a woman, nor that she has read her own paper 
and exhibited brilliant experiments to a highly technical 
audience, but the paper itself was of very great interest and 
novelty, and marks a decided step towards the solution of a 
long-standing difficult and important problem. It is some 
four years now since Mrs. Ayrton firat began to publish the 
results of her experiments on the arc, and we have been con- 
tinually tantalised ever since by promises that a complete and 
connected account of her work would shortly appear in book 
form. 

The problem was from the first attacked in a philosophical 
and clear-headed manner. Direct appeal was made to experi- 
ments, and those of a very laborious kind, and the results 
were stated in terms of quantities whose meanings admit of 
no dispute, and involve no hypothesis; no attempt being 
made to invent properties of the arc, such as negative 
resistance or back electromotive force, in order to support 
forced analogies with metallic conduction. The results are 
all referred to three quantities—the current, the difference of 
potential between the carbons, and the linear dimensions of 
the arc space. Plotting the observations on a chart, Mrs. 
Ayrton was able to show, in the clearest possible way, the true 
action of the external resistance and its relation to the 
existence and stability of a silent arc. She was also able 
to propose a formula expressing the relation between the 
current, the potential difference, and the length of the arc, 
which represents very satisfactorily the results of her observa- 
tions in a form less arbitrary than many such expressions. 
At the same time she explained away a curiously paradoxical 
result that seemed to follow from her diagrams, viz., the 
possibility of the existence of silent aros with two entirely 
different currents with the same space between the carbons. 
She followed up the investigation on solid carbons with 
experiments on carbon with a soft core, and showed clearly 
the general effect of this constraction on the кшш of 
the arc. 

So far as the silent arc goes, apart from the question of the 
physical changes taking place in the аго itself, Mrs. Ayrton 
seems for the present to have exhausted the subject in her 
papers of 1895 and 1896, and her paper read last month dealt 
with the difference between silent and hissing aros. In one 
of her papers of 1896 she showed that the change of the arc 
from silence to hissing is always accompanied by a sudden 
decrease of about 9 or 10 volta in the potential difference, 
which is constant for all arcs between the same pair of car- 
bons, and this phenomenon was repeatedly shown on the 
screen last week in the most brilliant manner. In that same 
paper a curve was drawn showing the relation between the 
current and the potential difference for all arcs between the 
same carbons when just on the point of hissing, and thie 
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Mrs. Ayrton called the hissing curve. This curve showed 
that by gradually opening the arc the current that could be 
carried silently was steadily increased. Concealing the pro- 
cess under a cloud of analytical reasoning, she boldly extended 
this curve upwards, beyond the region of her experimente, to 
а vertical asymptote, and deduced a law which she emphasised 
with italics, that for any given pair of carbons there is a 
maximum limiting current which can be carried silently by 
an aro. 

Now, the present paper deals solely with the arc when the 
current is greater than can be carried silently, Its most 
remarkable electrical property is that the potential difference 
between the carbons for a hissing arc is a linear function of 
the length of the arc and independent of the current ; and 
the strength of the current may have any value greater than 
that of the maximum silent current for that particular length 
of arc with the same potential difference between the carbons. 
Thus the current of the hissing arc may have any assigned 
value greater than the maximum silent current, and its 
magnitude is determined by the circumstances of the external 
resistance and the E.M.F. of the dynamo. 

The hissing arc, then, is governed by a different set of 
laws from the silent arc, and the character of the phenomena 
appears to be quite distinct, and Mrs. Ayrton emphasised the 
distinction in the clearest possible way. Lastly, after having 
assigned the conditions which determine whether the arc 
shall be silent, at what point it changes, and what the cur- 
rent strengths, Mrs. Ayrton has been fortunate enough to dis- 
cover the physical condition that determines the silence or 
hissing of the аго. The аго hisses if oxygen has aooess to 
the crater. In open arcs under ordinary conditions this only 
takes place if the crater reaches the side of the positive 
carbon, and so comes in contact with air, and the hissing is 
determined not only by the size of the rods and the current 
passing, but also by the form of the positive carbon near the 
аго. Thus if the carbon has burnt to a well-marked taper 
form a smaller current will bring the crater to the side and 
start hissing than if it has burnt to a blunt form. This 
explains why hissing begins with a smaller current in a short 
arc than in a long one, and also the existence of a maximum 
possible current for silent burning with a given size of carbon. 
When the crater is small and bathed in an atmosphere of 
carbon or carbonic acid no hissing occurs, nor can it oocur 
with a closed arc or an arc in an atmosphere of nitrogen or 
carbonic acid. The behaviour of the arc in the presence of 
hydrogen is peculiar, and is to be the subject of a fresh series 
of experiments, which Mrs. Ayrton hopes will completely 
answer this and other questions connected with this very 
interesting subject. The difficulties seem to be yielding to 
Mrs. Ayrton’s patient experiments and admirable method. 
Prof. Ayrton's stimulating personality and the ardour of his 
pupils at the Central Institution give her every encourage- 
ment and assistance. We look forward with the greatest 
possible interest to her next communication. 


INTERCOMMUNICATION IN 
TRAINS. 


THE report of the committee appointed by the Board of 
Trade to consider this subject has now been some time before 
the public. As a report on a most important subject it 
would appear to be wanting in definiteness, s‘uce it leaves 
the subject in much the same position as before the com- 
Inittee was constituted. 


RAILWAY 


It is, of course, no news to anyone who has considered the 
subject with any degree of care that the present cord system 
is deficient in many of the essential points of an efficient 
system. Something like 27 years ago Sir Henry Tyler 
reported to this effect. Neither are the conditions 
which an eflicient system should fulfil in any way obscure. 
Interchange of stock makes it imperative that an uniform 
system should be adopted. Aooessibility for use, reliable 
indication of the location of the user, and general reliability 
are all important features no doubt, but they are not now 
put forward for the first time. Considerations of first cost, 
and cost of maintenance are for railway companies only, and 
do not concern the public, except in so far as it can be shown 
that they are not excessive in comparison with their value to 
the public. 

What then, it may ba asked, is the cause of the delay in 
the adoption of a system which will be suitable and efficient ? 
Is not the answer to this question, “The excessive indi- 
viduality of those to whom railway companies look for 
guidance in engineering matters.” То anyone who is capable 
of looking at the subject from an impartial point of view, 
this seems the only possible answer. 

Considering more particularly the electrical systems in 
use, do we not find that they are all based, essentially, on 
Preeoe's original system of balanced E.M.Fs., and that the 
differences are in mere matters of detail, such as the methods 
of making connections between carriages, the positions of 
the means of communication, the use of insulated or unin- 
sulated returns, the advisability of taking advantage of 
other apparatus, &e., &o. ? 

Some stress is laid i in the report of the committee upon 
the advantages of combining the necessary elestrical coupling 
with other couplings i in use on the carriages, and the recom- 
mendation has, in part, given rise to a disonssion now in 
progress in the Railway Magazine between Mr. Langdon and 
Mr. Hollins. 

It may, however, very fairly be asked whether the point 
is of во much importance as seems to have been given to it? 
Do railway companies now keep a special staff for the coupling 
of brake pipes, &c.? Oannot the ordinary observer see this 
done at any important station by the nearest porter? Do 
not the shunters do this work regularly? What is the par- 
ticular skill required to make such a connection as is requisite 
for the purpose under consideration; or, why should it be 
assumed that it would be missed ? The responsibility for seeing 
that all parts of а train are in efficient condition does not 
rest with those who make such connections. Somewhat 
too much of a mystery seems to be made of electrical con- 
nections. 

A point of much greater importance in the adoption of 
an uniform system of electrical interoommunication would, 
in practice, be found to arise in the maintenance of the 
immense number of batteries to be used under conditions far 
from favourable to the maintenance of such apparatus. 
Where passenger stock is interchanged to any extent the 
effectual supervision of the batteries would entail a large 
amount of detail arrangement, and the oost would be far 
from inconsiderable. 

There are а number of other points which might be 
dealt with at length, but the only one that need be referred 
to here is the necessity that exista for any system to be self- 
testing before it can be considered entirely satisfactory. 
Such testing indications, moreover, should be of such a 
character as will prevent them from being confounded with 
the alarm signals. 

As has been hinted already, the first point to be secured 
in order to obtain an efficient system, is to pereuade indi- 
viduals to sink their personal preferences, and to make less 
elaborate efforts to facilitate the work of future railway 
historians. 
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PAPER CABLES AS USED IN TELE- 
PHONY, &e. 


By E. J. J. 


PAPER cables have to a large extent revolutionised telephone 
engineering by ing possible methods of working, which 
up to their invention had been more or less a dream of tele- 
shone engineers, 

Anyone who has spoken over a long length of ordinary 
India-rubber or gutta-percha cable will have noticed the 
bad effects it has on the clearness of speech, making it 
sound flat and dead ; in fact, it sounds as if the currents had 
lost moet of their energy. With a paper cable this is 
different ; and it is almost, if not quite, impossible to tell 


19 you are speaking over an underground or aerial 


ө, 

The great difference in the speaking properties of rubber 
or paper cables is due to the much lower specific inductive 
oy of the paper. That the capacity of a paper cable 

ill be mach lower than that of an India-rubber or gutta- 
percha one will be at once inferred from the fact that the 
specific inductive capacity of gutta-percha is 2°46 ; and India- 
rubber (pure), 2:34 ; while that of paper is very little above 
that of air, which is taken as nnity. 

The minimum capacity per mile of an ordinary India- 


The insulation varies, according to the make of the cable, 
from € to 15 megohms per mile.* 
The paper insulation is put on in a variety of ways, three 
of haar 5 for this agi a method pe 
uently ado is to wrap a of toug $ of an 
inh wide loosely round the dai this is Шып bound in 
position with thread. (See fig. 1, Nos. 1, 2, 8 and. 4.) A 
second method is to lay the wire in a long strip of paper, make 
the edges meet, and over this fold another long strip, so that its 
edges meet on the opposite side of the wire to the edges of 
the firet strip of paper. The whole is now тере round 
with thread to keep the paper in position. Two wires 
insulated as in these methods are twisted together to form a 
pair, the length of the twist being about 6 inches. The a 
and в wires of кюй! an are distinguished by the different 
colours of the used for binding the paper in position. 
A third method, and one which gives the greatest amount 
of air space, is to twist a strip of paper, a quarter of an inch 
wide, into a spiral, similar to the spiral of an augur, but with 
a pitch of about 8 inches, lay a wire on each side of the 
spiral strip, then wrap the whole tightly round with a strip 
of tough paper, 14 inches wide. These two wires will form 
one pair. (See fig. 1, No. 5.) 
The required number of pairs, formed by either of the 
above methods, are laid in layers round the oentre pair with 
a slight twist, each layer being twisted in the opposite direc- 


Еа. 1. 


rubber cable is 029 microfarad ; while a mile of paper 
cable should not exceed 0'085 microfarad, and is frequently 
found to be lower; 0:080 microfarad per mile should be the 
average capacity of all the wires in any cable. "The capacity 
tests are made with all the wires, with the exception of the 
one under test, earthed. 

Paper cables are made up of various sizes, according to 
rapenean, and are very compact, as will be seen from the 
following sizes :— 

A 306 pair cable has an outside diameter of 22 inches 
250 2i 


А "n ” " "n 
A 204 n "n n 21 * 
A 153 n » n 24 n 
A 102 n * n 2 n 
А 77 " "n n 1j "n 
А 52 n E "n 14 "n 
A 26 n * 13 n 


The diameter of the larger sizes is kept small by the insula- 
tion being thinner and the wires more tightly packed. 

The conductor of these cables is pure copper wire, 
No. 20 S.W.G. (36 mils in diameter) and has a resistance of 
42°3 ohms per mile. 


tion. The bundle of wires so formed is wrapped round with 
stiff paper, then braided with cotton threads, and finally 
enclosed in a lead sheath, forced round the cable by hydraulic 
pressure. After passing the necessary tests, the ends of the 
cable are carefully sealed to keep out moisture. It is now 
ready to be put under ground. 

Paper cables are laid in iron pipes, lead jointed, or in 
cement conduits of such a size as to allow of sufficient space 
for drawing the cable in. The pipes are terminated with 
bell-shaped ends in brick chambers. The size of these 
chambers, or boxes, depends on the number of cables and on 
local conditions, 

The cables are drawn through the iron pipes by means of 
a stout rope or a chain, fastened on to a cable clip; a 
swivel should be provided near the clip. The clip is 
fastened on to the end of the cable by means of stout 
iron screws. The end of the cable is frequently made up 
solid with lead for a distance of 6 inches, to enable 
this being done with greater security. (See fig. 2.) The 


* Should not this be 6,000 to 15,000 megohms?— EDS. Exzo, Ray. 
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other end of the rope is put round the dram of a windlass, 
which is placed over the cable box, and by means of a suitably 
arranged pulley in the box the rope is pulled clear through 
the end of the pipe. After the several lengths of a cable 
route have been drawn in the pipes, the next operation is 
jointing the various lengths together. Before jointing is 
commenced the cable box should be carefully eleaned out 


and made as dry as possible. When everything is ready, 
the ends of the cables are opened out for a suitable distance 
and the lead covering stripped off, the top layers of con- 
ductors are then turned back out of the way. It is desirable 
to joint the middle wires of each length of cable first, and 
then to do the others layer by layer. Before the joint is 
made, a paper sleeve is passed over each of the wires of one 
of the cable ends to be jointed. 'The ends of the wires are 
freed from insulating material for such a length that when 
put in the required position the covered Ee of the wire 
will just meet. (See fig. 1, No. 1). The ends of the 
wire are tightly t together for a distance of 5 of an inch, 
bent down (see fig. 1, No. 2), and the paper sleeve pushed 
| 


| 

| 
oue Bea eee ciere 
ete. m ee Vem ш thus 

і 
++ Tr Tre ee1rrrrt ret 
4c ++ + +4 + ++ 4+ + 
++++ ++ +++ 4+ 4 + + 4+ te 
+++ {+++ etter 4+ 46 4+ Pi 
+++ + ++ + +++ -+—— | G 
+++ eee eee i ze 4+ 4+ + D 
+++ +» ++ = 4+ + + {+ + + ++ 
тф++++ +++ + + + 4+ ++ 
+++ +++ + + ++ + + + + 
+++ +++ +++ $e 4 A + 
+++++ж ж + =+ + +++ ++ 
12 4 1 ++ 4 4 + HH + + 


+++ + ++ tee + + ete 119 


Terminals 


ttt +++ tee ++ ++ 
+++ eS ++ +++ 
+++ +# + + +++ +4 +++ rs 
ni +++ + +++ ++ + + ++ + + : D 
1 +++ + ++ + ++ er eee pe 
+++ + +++ +++ +++ + + 
tt GÀ x ++ rrr eer + -+ 
„rer ees 
+++ +++ Bet, ++ +++ 
++ -— +++ + +++ ++ ‚' G 
+++ 4-9 ++ 4 H+ a 


Fra. 3. 


over (see fig. 1, No. 3). Oare must be taken that proper 
twisted pairs are jointed on to corresponding pairs, for if 
one wire of a twisted pair bə jointed on to an odd wire of 
another pair, overhearing will take pss After all the 
wires have been jointed and insulated үча= of the paper 
Sleeves, the joint is placed in a trough of heated lime to 
withdraw any moisture which may have been absorbed by 
the paper of the cable. When thoroughly dry the joint is 
closely wrapped with plain tape, a covering of sheet lead is 
now pui over the joint and soldered on to the lead of the 
cable by a plumber’s wipe joint; the junction of the edges 
of the sheet lead being also carefully soldered во that the 
whole is both air and water-tight. The plumbing must be 
diia done, ав апу pin-holes or cracks will cause serious 
rouble. 


The ends of the cable terminate in cable heads, which are 
iron boxes with a number of insnlated terminals screwed 
through the back or sides according to pattern. Each 
terminal is insulated from the iron case by an ebonite bash. 
To the ends of the terminals, inside the cable heads, the 
cable wires are fastened, and to the ends, outside, the leads 
to aerial wires or instruments are connected. | 

The details of a cable head are shown in бр. 8. The 
lead coveriug of tbe cable is connected to the brass tube by 
means of а plumber's wipe joint, a sufficient length of 
the covered wires having previously been put through into 
the A compartment of the cable head. 

Each pair of wires is now connected to a pair of ter- 
minals, commencing with the row nearest to the tube, 5 T. 
The distant end of this pair of wires is connected in a 
similar way to the seat ie riae nd of terminals in the 
cable head at that end of the cable. The cover, a, at the 


cable head is taken off to allow of easy access to the ter- 
minals ; it is made air-tight by an India-1ubber washer being 
placed between it and the edges of the box; the cover is 
fustened tightly in position by & number of screws. 

The leading wires to aerial wires are brought through the 
screw down glands, c, and connected to the ends of the 
terminals which project into the compartment, в. The door 


of compartment в is hinged to allow of ready access to the 


wires and terminals. (See fig. 3, section on C D.) 
The constiuction of the terminals will be understood from 
fig. 4, where ö represents a portion of the back of the A com- 


partment of the cable head. v is the insulating vulcanite 
support for the terminal, which is screwed into the iron back 
from the inside of the в com ent; it projects about 
half an inch on either side of the iron, во that the terminal 
shall be well insulated. Through this vulcanite bush is put 
a screwed rod of brass, about 24 inches long and у>; of an inch 
in diameter; to one end of this is screwed the long brass 
nut, L N ; on this is placed the brass connecting tag, в T, to 
which is soldered the wire from the cable. The whole is 
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held in position by the nut, N. The nats are prevented from 
working loose, and a good connection is insured by the 
whole being sweated together with solder. The rod is now 
put through the vulcanite bugh and held in position by 
means of the circular nut, c х. Over this circular nut is 
placed a strip of thin brags, L A, bent as shown, but prevented 
from making contact with the iron of the cable head by the 
thin mica disc, m. This forms the lightning arrester for the 
cable wire, the high tension currents due to lightning strik- 
ing through this short high resistance path to the earth- 
connected cable head in preference to going through the 
cable and doing damage there. The thickness of the mica 
disc is exaggerated in the drawing to enable its being clearly 
shown. The outeide wire is placed between the washer, w, 
and the nut which holds the lightning arrestor strip in posi- 
tion, а good firm contact being made by tightly screwing up 
the nut and lock-put behind. 

A cable head of this description may be placed in an 
exposed position, on а roof or up a pole, without any protec- 
tion. When the cable terminates in а building the protecting 
cover to the outside of the terminals, compartment в, is 
dispensed with. 

Paper cables work excellently, so long as the paper is 
perfectly dry. That this may be the case, during manufac- 
ture special pains and precautions are taken that the paper 
and small amount of cotton ро are perfectly free from 
moisture. The ends of the cable are also carefully sealed as 
soon ав the manufacturing processes will allow. During the 
laying and jointing of the cable, the ends are never left open 
longer than is absolutely necessary ; and, as before stated, 
the joint (after completion and before the lead covering is 
put over) is covered with heated lime, so that any moisture 
which may have been absorbed shall be withdrawn. Should, 
however, moisture from any cause get into the cable, 
it may be expelled by blowing dry air through it; the 
looseness with which the insulating material is packed 
allowing this to be done. To facilitate the blowing through 
operations, a brass nozzle with a screw cap is soldered into 
the lead covering of the cable at each end. 

The air is dried by being passed through a series of U 
tubes containing calcium chloride. The U tubes are 
44 inches in diameter, and are made of metal. A 
number of circular trays (about eight) are fastened to a rod 
down the centre of each tube (see fig. 5). Rod and trays 
may be withdrawn to enable the chloride to be changed 
when necessary. The small tap at the lower part of the U 
tube is for allowing any moisture, which may have accumu- 
lated, being drawn off. From one to six U tubes should be 
employed, so that the air shall pass over a large surface of 
calcium chloride and be thoronghly dried. After being 
dried the air should be filtered by being passed through a 
copper cylinder, 1 foot in diameter and 4 feet high, 
filled with dry cotton wool. This will prevent any particles 
of solid matter, which would tend to clog up the air space in 
the cable, besides having other injurious effects, from enter- 
ing the cable. 

The air is forced through the drying apparatus and cables, 
at a pressure of 15 lbs. per square inch or thereabouts, by a 
Bailey or other suitable air pamp: In Paris, air from the 
mains of the Compressed Air Company is used fordrying pur- 

; after of conrse being dried and filtered. If the cable 
А known to be very wet at any particular place, careful 
warming of the cable will assist in the expulsion of the 
moisture. 

The air escaping from the hole or crack by which moisture 
has entered, aids in the localisation of the fault, and sbows by 
the hissing sound it makes, the exact place where the puno- 
ture or crack in the lead covering is. 

As to the actual life of a lead covered paper cable, nothing 
can at present be stated, as none have yet been laid for a 
sufficient length of time to enable an estimate to be formed. 


¢ 


THE WINDING OF GALVANOMETERS. 


Мв, FRANK Laws in the Physical Review (America), Vol. 
v., has discussed the problem of winding galvanometers from 
a somewhat different point of view from that usually taken, 
and arrives at an interesting result. The problem is the 


following :—For a simple circuit consisting of a battery, a 

resistance, and a galvanometer, to determine the winding of 

the galvanometer £o that its deflection will be a maximum. 

This problem has generally been discussed on the assumption 

that the thickness of the silk covering bears a constant pro- 

portion to the diameter of the bare wire. Mr. Laws pointe 
out that this assumption is quite erroneous, and gives instances 
of American silk covered wires. He says that in the case of 

a double silk covered wire, No. 20, В and S gauge, the 

diameter of the covered wire exceeda that of the bare wire 

by 12 per cent., and in the case of a No. 40 wire by 177 per 
cent. These figures are curious, as they make the double 
silk covering of the No. 20 wire 1:9 mils thick, and that of 
the much finer No. 40 wire 2:8 mils thick. For the finest 

English covered wires these figures would be 1:5 mils, and 

1 mil respectively. The exact figures do not, however, affect 

the course of his argument. 

Mr. Laws uses the following symbols :— 

G is the galvanometer constant, #.¢., the field at the centre 
of the coil for unit current. 

I is the current in the coils, so that 1 с determines. the 
force on the moving needle. 

b is the linear constant of the coil, whose volume о 5. 

„ galvanometer resistance. 

„ resistance of the external circuit. 

diameter of the bare wire. 

» diameter of the covered wire. 

„ Tatio of c to B so that o = B y. 

w „ resistance of the wire contained in a unit of volume 
ok the coil. 

. is the number of turns per unit of area of the section 
of the coil, so that л is inversely proportional to (7, $.6., to 
y? B*, 

E is the E.M.F. of the battery. 
_Now for coils of the same pattern and proportions, but of 
different sizes, d varies as the density of the current in the 
coil, and as the first power of the linear dimensions, 


< 980 5. 


16,Genb = "EN 

Also the resistance of the wire in any given cubic space is 
proportional to the number of wires laid in it and to their 
resistance, i. s., is inversely proportional to the square of the 
covered diameter, and to the square of the bare diameter. 
So w в? C2, which equals 20 y? в“, is constant. 

Also the resistance of the galvanometer is proportional to 
the product of w by the volume of the coil, so that 


. raw b, 
From these equations is obtained 


cx A. Land c * „ 
y b y 
I= E , and 1 is to be a maximum. 


R+r 

Now, in the problem most commonly given, the size of the 
galvanometer coils is fixed, and the thickness of the insula- 
tion is assumed to be proportional to the diameter, so that 


y 


y and b are constants. Then 1a х с and this is a 


maximum when 7 = R, i. s., when the resistance of the gal- 
vanometer equals that of the external circuit. 

Mr. Laws discusses the problem where the pattern of form 
of the оой is given but not its dimensions, so b isa 
variable, and uses for this the second expression for c given 
above. The force, І d, on the galvanometer needle is now 

ws 73 
R +: 
r, the best size of wire will be that which gives a maximum 


value to са ‚ ап expression which depends only on the 


Now, whatever value may be assigned to 


dimensions of the wire and its covering. Ву plotting the 
values of this expression for various sizes of silk covered 
wire, Mr. Laws finds that a wire of No. 84, B and 8 gauge, 
is the best size for all galvanometers to be wound to a given 
resistance, irrespective of the size of coils. Having ascer- 
o r 
tained this, the best value of r is such as makes oa 3 
а maximum, which gives r = $ R. 
D 


— — 38 "C C (c c (c x c c c 
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'T'he best galvanometer of the particular pattern or family 
considered is one wound with No. 34 wire to a resistance of 
one-half of that of the rest of the circuit. 

To show the practical effect of these conclusions, Mr. 
Laws takes two cases :— 

If the coils of an ordinary reflecting galvanometer of 
8 inches cubic capacity wound to 10 ohms resistance for 
working on a circuit of 10 ohms are replaced by smaller coils 
of the same form wound with wire of No. 34 gauge to a 
resistance of 5 ohms, it is said that the galvanometer deflec- 
tion will ba increased by 65 per cent., the volume of the coil 
reduced to one-fortieth of the previous amount, and the 
weight of wire reduced by a still greater amount. In a 
second case the coils of the same sizs wound to 1 ohm for 
use with a bridge are i cim to be replaced by very much 
smaller coils of *5 ohm. "The galvanometer deflection would 
be doubled by the change if double covered wire is used, and 
trebled if single covered wire. 

It is interesting to consider the result of this argument 
applied to fine wires covered in England, where the difference 
between the diameters of bare and covered wires of higher 
gauge numbers may be taken to be constant, say about 1'2 
mils. Calling this quantity d, 80 that c — 5 4- d, the ex- 
pression 

и" х вї (в + d)-3, 


and із а minimum when в — d ; 80 that for the conditions 
of Mr. Laws's problem all galvanometers should be wound 
with wire of 1:2 mils diameter, i. e., No. 49 L.S.G., indicat- 
ing the use of extremely minute instruments. s 

these figures emphasise the force of Mr. Vernon Boys’s 
plea for small instrumenta. 


ELECTRIC PIPING. 


(Continued from page 496.) 


Às regards the pendant or bracket fittings, these consist of 
similar standard china base provided with a small threaded 
nozzle, long enough to go through the cover and wood 
pattrass and project a short distance above its surface. The 
china base is provan either with or without connection 
plates for the fitting wires, which can thus either be screwed 
under terminals in electrical contact with the line wires, or 


be soldered direct to these. The nozzles are fitted with an 
insulating lining. 


Standard wood pattrasses are provided to screw on to these 
nozzles, to which they are finally secured by a lock nut. The 
fittings are then merely screwed on to these pattrasses by 
means of ordinary wood screws. 

Having now described the сеш from the point of view 
of its mechanical and practical possibilities, we may proceed 
to discuss its electrical qualities. Of course, here we are at 
once met by a difficulty ; the prevailing question now is: 
Are rules required or not? There area great many, including, 
we believe, the makers of this conduit, who advocate the 
partial—if not total—abolition of rules. The question of rules 
is now more or less sub judice, but as wiring contractors have 
at present to conform to certain regulations, the discussion of 
any system of wiring in 1 with other systems 
should be confined to its suitability for installations under 
existing rules, however obnoxious these may be. To discuss 
the claims of a system which would necessitate an almost 
complete suspension of existing rules, is a wider matter, and 
we will deal with this later on. 

The insulating conduit system of wiring in its original 
and, let us say, professed form, aims at no very insidious 
breaches of the usual rules and regulations. In fact, the 
only point about it which may be said to clash with orthodox 
ideas, is the indireot encouragement to use wires with thinner 
insulation than is customary; however, we are anticipating. 
In comparing the system with other systems, we may discuss 
its claims under four headings, viz., mechanical strength, 
incombustibility, insulation, and convenience in wiring. 

To take the first, and considering, of course, only other 
metallic conduit systems, we have in the insulating conduit 
as much mechanical strength as is likely to be required under 


most conditions. Of course, it is not as strong as gas piping, 
as the metal is not so thick; but for all ordinary require- 
ments, such as resisting nails and screws, or supporting 
pendants or other fittings—it is no doubt amply strong 
enough. 

The next point—incombustibility—is of more import- 
ance, and this is one to which the makers lay great 
claim. Naturally, it is not contended that if there 
were a fire outside the conduit the wires inside would avoid 
their fate any more than in the case of gas piping. But in 
the latter system, if an arc due to short-circuiting or toa 
* dead earth” occurs within the pipe, and the current of the 
arc is not sufficient to melt the controlling fuse of that 
circuit, there is no doubt that a hole would ultimately be 
burned in the gas pipe, and this has been known to occur. 
However, in fairness to gas piping it mpst be pointed ont 
that these accidents are only reported from America where 
careless wiring is, or was, a bye-word, or else have been 
experimentally made with a view of demonstrating what 
could happen if the wiremen were wicked enough to neglect 
ordinary precautions. 

Assuming for the moment that these same wiremen had 
been using insulating conduit, it is contended that the 
insulating lining is of such a nature that an arc would be 
rather discouraged and ultimately pat out. Granted that 
the insulating lining is not combustible, and also that it has 
good insulating qualities, it is not quite clear to us how we 
could get a “ dead earth,” provided always that the makers 
could guarantee absolute continuity and homogeneity of the 
insulating lining. If, however, a workman is sufficiently 
careless as to scrape the insulation off a wire there is no 
reason why he should not equally well damage the insulation 
inside a box or conduit. And although the experiment is 
instanced of a match inside a thick roll of paper, it must 
not be forgotten that the match wants oxygen to continue 
burning— whereas the arc does not; and we therefore see no 
reason why—always granted that the careless workman is a 
factor in the case—we should not get a “dead earth " in the 
insulating conduit which would burn a hole in the metal. 
But, and this is the crux of the whole matter, if the makers 
can guarantee absolute continuity of the insulating lining, 
such a thing as a “dead earth” and consequent burning of 
the metal ee would seem to be impossible, and if a short 
circuit occurred it is possible, as is claimed, that the wires 
themselves would fuse and burn out long before the in- 
sulating lining were damaged. Taking all things into con- 
sideration, insulating conduit may be said to have distinct 
advantages over other conduits in respect to inherent safety 
from fires, and to offer the careless workman only half the 
opportunity for displaying his talents that other conduits do. 

Let us now turn to insulation, with, of course, its converse— 
leakage. In gas piping and other bare metal conduits, in order 
to guard against leakage, and to bring the insulation resistance 
up to the high point required by the authorities, infinite pre- 
cautions must be taken to prevent abrasions of the insulation 
of the wires, and surface leakage from fittings to the metal 
of the conduit. Besides which the pipes condense moisture 
in the interior, which tends to deteriorate the rubber on the 
wires. By using insulating conduit it is claimed that wires 


with less insulation may be drawn in, firstly, because the pipe 


has an insulating lining ; and secondly, because the interior 
is so smooth that there is no fear of abrasion, and less 
resistance due to friction, Also, as the conduit is lined with 
a substance which does not conduct heat, the tendency for 
moisture to condense is greatly minimised, if not altogether 
obviated. It is not stated how surface leakage is to be 
prevented, but we are afraid we must, in this case, fall back 
on the workman again. With good, although thinly insulated 
wire, careful workmanship, absolute continuity of the 
insulation, ro condensation, and a minimum of surface 
leakage, there is no doubt that insulating conduit approaches 
nearer to the ideal under existing rules than other forms of 
metal conduit. But—and we must always look at the 
other side of the question—supposing the contractor were 
wicked enough to rely on the insulating lining of the con- 
duit to such a degree that he thought he could save money 
by putting in an inferior class of insulated wire (Manchester 
methods of inspection are not yet universal), and supposin 

also that, even if the insulating lining had not got и 
anywhere, the work were being carried out in an unfinished 
building as is often, if not usually the case. It is tben more 
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than likely, indeed, it is probable, that lime and other foreign 
substances would get into the conduits and boxes, and also 
that water would get into the open boxes. What is there 
then to t the wire from rotting, even if it be of the 
best quality, and what will prevent pole to pole leakage or 
surface leakage along the interior of the conduit to the first 
“earth it can find ?—most likely an outlet box. Still it 
would seem that even granted all these disabilities, the in- 
sulating conduit would offer less opportunity for leakage to 
earth t ап ordinary bare metallic conduit, and if suffi- 
cient care were taken it would offer considerable advantages 
in the matter of insulation over other systems. 

We next come to a not unimportant question, namely, 
convenience in wiring. Under this heading may be included 
accessibility and cost. As regards accessibility, the system 
has no special advantage over any other well-designed 
system of conduit; in fact, the inspection bends and 
crossings of another system we know of are a distinct 
improvement on the usual closed fittings of this and the 
gas- pipe system. 

In the matter of cost, however, no direct advantage is 
claimed for insulating conduit, as it is clear that a pipe with 
а lining must be more expensive than a pipe without a 
lining. In other ways, such as upkeep, durability, and ease 
in fitting together, there is no doubt that insulating conduit 
can hold its own, although the fact that wires with less 
insulation can be used is no special advantage in the matter 
of cost, for the pipe has to be larger by the thickness of the 
insulating lining, aud therefore more expensive in proportion. 

Speaking generally and presuming that the system is 
carefully installed under 1881 supervision, we think that it 
can well hold its own against systems of bare metallic 
conduit, jially in regard to insulation resistance aud 
safety from fire, The only point on which we are not 
assured is the question of continuity of insulating lining. 
Wherever there is a joint in a pipe, or a connection to a 
box or coupling socket, there must be a break in the insulat- 
ing lining which would admit a film of moisture. Besides 
this, it is claimed as an advantage that when the pipe is cut 
or screwed the burr is embedded in the insulating lining, 
and so offers no risk of tearing the insulation of the drawn- 
in wires. But this embedded burr must be a weak point in 
the insulating lining, especially as some splinters must come 
very near the surface, and one or two weak places like this 
would be like the weakest link of a chain—a oriterion of its 
strength. 

The foregoing general review of the system as it appears 
to us is, ав we have remarked, based on the assumption that 
the insulated conduit would have to be installed under 
existing fire office and electric supply rules, to which it 
would have to conform as well as other systems, Before 
leaving this standpoint it may not be out of place to con- 
sider some of the arguments put forward by Mr. Bathurst 
in his address to the Incorporated Association of Municipal 
and County Engineers last year on the subject of insulating 
steel conduit. In the first place we cannot help thinking 
that the author employs the electrical fire bogey a great deal 
too much, and if his statements with regard to insidious 
electrical fires were to come generally to the ears of the nervous 
consumer they would rather tend to defeat the object 
he has in view, namely, to point out that by the employ- 
ment of insulating conduit the fire risk would be 
lessened. Although this is no doubt quite probable, it seems 
to us that every electrical engineer should make it his aim 
in life to minimise the so-called dangers of the electric light 
in the eyes of the consumer, and impress on him the fact 
that nothing can be good which is too cheaply paid for, 
instead of terrorising him at the expense of the whole trade, 
when it is evident that even the most perfect system of 
wiring is not perfect unless the workmen are also perfect. 

Electrical fires were, we believe, at one time quite à 
common thing in America, but they are hardly known here ; 
and where they have occurred, the cause has generally been 
found to ba bad work and not bad material. Fires have 
most frequently oocurred behind fuse or switohboards, and, 
perhape, where dry jointing has taken place, and in all such 
cases the overheating which has resulted must have been due 
to insufficient fusing. The author does not seem to believe 
in fuses, because their capacity may be altered by unautho- 
_Tised persons; but then this is no argument against fuses, 
any more than it would be an argument to say that razors 


should not be sold because people sometimes cut their throats. 
It has also not been found necessary to introduce automatic 
devices to prevent gas escaping, and the person who lights a 
match when he smells gas does so entirely at his own risk. It 
hardly seems necessary, therefore, to introduce fuse holders 
which will only allow one eize of fuse to be inserted—although 
such things have been made by Messrs. Siemens & Halske— 
and the person who inserts a copper wire fuse in place of a 
tin wire deserves no more sympathy than the man who ties 
down a safety valve. The tendency of the age is to have 
everything done for us, but surely mau may be allowed the 
use of a little common sense—which he can only gain by 
experience. 

. Bathurst next proceeds to enlarge on the deleterious 
effect of moisture and other things on insulations as 
generally used for coating wires, and the net result he 
arrives at is, that the wires must be protected by 
some form of enclosed casing, to wit, a tube, and in 
this and his denunciation of wood casing we are sure 
that most are agreed. Casing has, во to speak, taken such deep 
root in the electrical wiring trade that there are, no doubt, 
many people who would open their eyes if they were told that 
wood casing is hardly anything more than an unnecessary 
adjunct to insulated wires, Certainly, it does not fulfil 
any of Prof. S. P. Thompson’s requirements enumerated 


before. 
(To bs continued.) 


THE POST OFFICE AND TELEPHONY. 


By 8. ALFRED VARLBY. 


(Concluded from page 581.) 


A Brier History oF TELEPHONY. 


The telephone was introduced into this country in 1877 
by its inventor, Graham Bell, and the Bell Telephone 
Company was formed shortly afterwards. Later on the 
Gower-Bell Telephone Company was created, and this latter 
company was granted the right to manufacture and eell 
“ Bells receivers” (paying royalties for doing so), but 
they were not permitted to establish “exchanges ” excepting 
by special agreement with the Bell Company. 

Now, as is well known, the Post Office went to law with 
the Bell Company, and obtained a legal decision, declaring 
that the telephone was a telegraph instrament within the 
meaning of the Telegraph Act, and having been successful in 
their contention, it was very naturally assumed that the Post 
Office would at once take telephony into their owa hands and 
largely develop it. VEM 

'The Bell Telephone Company smarting under the verdiot 
which had been given against them, but still holding patent 
rights, said that they would not supply telephones to the 
Post Office, and advantage was taken of this by certain smart 
financial men who controlled the Gower-Bell Company. 
What they did wasto promote a fresh company to whom they 
undertook to supply “ Bell receivers ” which their agreement 


-with the Bell Company permitted them to do, and as this 


fresh company were not bound by any covenants with the 
Bell Telephone Company, they would be free to supply 
apparatus to the Post Office and also to establish telephone 
exchanges, but for the rights they were to acquire, they were 
to pay to the promoters of the company, if my memory is to 
be trasted, over £300,000. | 
When the prospectus of this third company was issued, 


ligation was immediately threatened on behalf of the Bell 
"Telephone Company, and the public being advised of this by 


newspaper advertisements held aloof from subscribing capital. 


"The astute promoters being thus thwarted came to terms with 


the Bell Telephone Company, the prospectus was withdrawn, 
a new one of a company jointly promoted was issued, and 
within less than a week the capital asked for was subscribed 


six times over. The third company so successfully floated 


confined themselves to supplying telephone apparatus and 


telephone plant; a fourth company, the National Telephone 
Company, being formed, which came to terms with the Post 


Office. All these companies, so far as the investors were 
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concerned, were, for all practical purposes, promoted by one 
Bet of financiers, and each fresh promotion meant financial 
hauls made by the promoters and an inorease of capital 
invested, so that the National Telephone Company was 
handicapped by over-capitalisation at the very beginning of its 
career, but the Mephistopheles of the piece morally responsible 
for this over-capitalisation was really the Post Office. 

It is only right to say that as the above history is written 
solely from memory, although I think it may be relied on as 
being substantially correct, it is quite possible that I may 
have made a few errors in matters of detail. 

The first telegraph company incorporated, viz., the “ Electric 
and International,” was not allowed to divide among its share- 
holders more than a 10 per cent. dividend, but they were 
granted certain statutory rights to facilitate carrying out 
their operations, such, far example, as wayleaves, &c., but the 
National Telephone Company have, I believe, been very much 
hampered in. this respect, and consequently they have been 
involved in difficulties as well as an increased expenditure. 

The privileges which have been conferred on the Post 
Office were granted with the idea that they would be 
employed solely in the general interest of the country, but 
how have these powers been used since telegraphy has been а 
Government monopoly ? 

So soon as the Telegraph Act had come into force, the 
Post Office, not content with having the ET of the 
telegraphs and the command of the highest legal talent of 
the country, proceeded at once to forge machinery which 
would still further increase the despotic powers they had 
been put in possession of. What they did, was (1) to 
retain in the same way as isters eminent Fellows of the 
Royal Society ; (2) they retained similarly the leading tele- 
graphic and some of the ablest of our civil engineers, and 
in this way they obtained a most powerful weapon for 
aggressive purposes, which they were not slow to make use of. 

The telephone invented and introduced into this country 
by Graham Bell in 1877 was outside the provisions of the 
Telegraph Act, nevertheless having might on their side and 
the command of leading scientists as special pleaders, the 
Post Office obtained a legal decision in their favour, and the 
Bell Telephone Company had to submit to the terms 
imposed upon them by their all-powerful, grasping 
opponent. 

The invention of Graham Bell originated an altogether 
new industry of the greatest value to the commercial world, 
and the pioneering company ought to have received every 
consideration at the hands of a Government Department, but 
instead of receiving any encouragement, the Post Office 
swooped down upon them, and having succeeded in getting 
telephony into their own hands, they shirked the responsi- 
bility of undertaking the po work themselves, and 
from their standpoint the Post Office acted wisely in so 
doing. Later on they granted licenses, but they compelled 
the licensees to pay 10 per cent. out of their gross earnings 

for the privilege of pioneering telephony, and then complaint 
is made of the high rates charged, and the inefficiency of 
the service. ln self-defence the licensees combined, and by 
doing so they obtained a monopoly, and in the long run the 
British public have to pay the piper, but the blame should 
be laid to the account of the Government monopoly, and the 
way it has been worked, and not to the directors of the 
National Telephone Company, who have done their best 
under the circumstances in which they have found them- 
selves placed, and have been only able to earn for the share- 
holders what cannot be considered an unreasonable dividend. 

Now, it should not be forgotten that the Telegraph Bill, 
as originally drafted and introduced by a Disraelian Govern- 
ment, simply provided for acquiring such rights as the then 

existing telegraph companies were in possession of, the final 
shaping of the Bill, however, devolved upon a Gladstonian- 
John Bright Cabinet, a Government who were ever pro- 
claiming that they had nailed the flag of free trade to the 
mast, and yet it is to them that the country is indebted for 
the reintroduction of protectionism in a very ugly form, viz., 
in an important internal industry of British origin, and 
which was pioneered by private enterprise. 

The monopoly of telegraphy and telephony should never 
have been granted to the Post Office, and the only common 
sense way out of the deadlock, as it seems to me, is for the 
Government to abandon the monopoly of telephony and 
telegraphy. 


It requires no prescience to foresee that if the Postal 


Department are allowed granta of шо money and a free 
hand to deal with telephony that history will repeat itself ; 
they will incur, before they are done, probably ап expendi- 
ture of £12,000,000 or more, the interests of which alone, 
at 3 per cent., will be £360,000 per annum, and after this 
expenditure has been incurred, the Government will find 
themselves compelled to do telephonic work, as is the case 
with telegraphy, at less than cost price, and the loss will 
have to be made up by the British taxpayer. . 

The late Mr. Torrens, when member for Finsbury, strongly 
expressed the opinion that the history of the purchase of the 
telegraphs ought to be written, and if anyone capable of 
doing it would undertake the task, it would, I think, open 
the eyes of. Englishmen. : 

Now, what I would suggest under the present condition of 
things, is that before the country's money is voted on tele- 
phony, that a clear statement of the capital sunk in tele- 
graphy, the accumulated loss which has been incurred on 
account of interest on the capital sunk, should be made out 
and laid before the members of the Legislature; the annual 
and the total amount of loss arising out of transmitting 
tele at less than cost price should also be clearly set 
forth, and also the amount which the National Telephone 
Company has been compelled to pay for pioneering telephony, 
and if this be done, I think Parliament will agree with the 
late Lord Playfair, who was the Postmaster-General at the 
time the Telegraph Act was passed, and for some time later, 
that * there never was а greater mistake than making tele- 
graphy а monopoly.” | 

part from what has been already stated, there is the 
moral aspect of a Government-trading monopoly which 
deserves grave consideration; but I cannot go into this 
matter here beyond pointing out that since the discovery of 
the dynamo ишер electro-dynamics has largely domi- 
nated all physics. And now, thanks to the telegraph 
шопоро we have seen the chief eleotrical adviser of the 
Post Office not only dominsting telegraphy апа electro- 
dynamics generally, but wielding, also, in no small degree, 
the scientific patronage of the country, and the demoralisa- 
tion which has overtaken leading scientific men, and scientific 
societies also, a8 а consequence of making so important a 
branch of applied science, as is that of telegraphy, a Govern- 
ment trading monopoly, is simply lamentable to all those 
who have the true interests of science at heart, and who 
regard science as the elucidation of physical truths. 

Since November, 1897, I have directed the attention of 
the Postmaster-General to what I consider to be grave 
scandals ; among other things I have called attention to 
is what may be described as the Post Office booming of 
wireless telegraphy, and which resulted in the registering 
on July 20th, 1897, of a wireless telegraph company, capital 
£100,000, £75,000 out of which was to ba paid to the 
promoters of the company, for that which we are told 
science is going to do, and I pointed out to the Post- 
master-General that so long as the electrical executive were 
apparently allowed carte blanche in the matter of spending 
public money over wireless telegraph experiments, and were 
allowed to play the wireless telegraph bagpipes, and keep 
the fundamental note continuously sounding by means 0 
inflated accounts of experiments being carried ont by the 
Telegraph Department, and aleo through the medium of 
sensational lectures and press interviews published through- 
out the length and breadth of the land, in which it was 
asserted that their experiments demonstrated that electrical 
waves, through space, could be practically transmitted to 
any distance—that rounds which has been transmitted 
through interplanetary space had already been recorded on 
the phonograph, that the holding electrical communication 
with “sentient beings" in Mars “was not" the wildest of 
dreams, and farther, that telegraph poles would soon be 
things of the past, and also that submarine cables would no 
longer be necessary in the near future. Now, whilst such 
turgid matter was allowed to emanate from the telegraph 
executive, and was published to the world with the apparent 
sanction of the Postmaster-General, there was a fair рковре 
of the Wireless Telegraph Company being suocessfully floated,” 


* We happen to know tbat the writer has entirely misunderstood 
the relations between the Post Осе and the Wireless Telegraph 
Oompany.—Eps. ELRC. Rav. 
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but I am pleased to think that since I brought this and 
other matters also under the personal notioe of the Post. 
master-General, the prospects of science receiving a cheque 
on account for £75,000 are now not nearly so good as they 
0006 were, 


BTARTING A NEW STEAM PLANT. 


By EGBERT P. WATSON. 


Ir not unfrequently happens that new steam plants are put 
in use with the greatest possible dispatch. Owing to a rush 
of business or delay in getting the new engines and boilers, 
80 soon as they can be set up in place, the boilers are fired 
and steam turned on the piping at full ure at once. 
Thon there is hurrying to and fro with wrenches and caulking 
tools and all the appliances of the trade to stop leaks that 
would not have appeared had a proper course been pursued. 
A steam plant is a complex structure, and until the strains 
caused by changes of form from expansion and contraction 
have been adjusted or taken up gradually, there will always 
be trouble, and lasting derangement if too great haste is 
made to start. The course that long experience has shown 
к» the safest in the end is indicated in the advice here 
ven. | 
: Take the сазе of the tubes and tube sheets of а firebox 
boiler. So soon asa fire is started, the tubes, tube sheets, 
and side plates are ex to great heat, if the fire is urged, 
in a short time, and while the rest of the boiler is cold, or at 
the temperature of the air and contained water, whatever 
that may be. In boilera of defective circulation or none at 
all, this variable temperature may be maintained for hours, 
and it requires no imagination to see thet the effect upon the 
boiler is injurious, to say the least. The tubes are stretched 
tightly between two rigidly fastened sheets of greater or leas 
thickness, with the result that something must give or 
buckle, when they are heated, to the extent of the expansion 
at least. This applies to the side sheets and stay belts ss 
well, and from this brief citation it follows that, when a new 
boiler is started for the first time, discretion is certainly the 
better part of valour, Not unfrequently boilers which have 
been well-constructed in the first instance, a good job in all 
parte, have been practically ruined, or, if that is a little too 
strong an expression, very much injured by haste in putting 
them into action. More harm has been done by the “ hurry- 
ор” plan of starting a new steam plant than persons without 
experience can conceive. Not only the boiler suffers, but 
the brickwork and front also, if boiler is an externally 
red one. 

When a new boiler is fired for the first time, a boy's bon- 
fire on the grates for 10 or 12 hours is ample heat. The 
water should not be allowed to get over blood heat, or about 
100°, and this temperature should be steadily maintained all 
day. Upon no account should any steam be formed, the 
boiler being allowed to cool slowly at night. For the second 
day the heat should be in to 200° and maintained at 
that stage for 10 hours, the heat and Yaponr being permitted 
to circulate through the whole of the pipe system. On the 
third day steam should be raised to 10 103. and kept at that 
all day. If this plan is followed, the changes of form which 
take place will oocur slowly instead of violently when & 
contrary course is exhibited, and all the expansion strains 
absorbed or redistributed without bad resnits. On the 
contrary, if fires are foroed from the start there may or may 
not be visible local leaks, but the probabilities are that in 
the near future various disturbances will appear which might 
have been avoided by less violent measures upon the start. 
On the third day also the boiler should be thoroughly cleaned 
by feeding and blowing at frequent intervals. During the 
process of construction much dirt of all kinds accumulates ; 
since black oil is used in quantity for drilling and tapping 
holes, a greasy sludge will be formed and settle on the cooler 
parts of the boiler, unless it is removed before it has time to 
settle. Not only upon the cooler parts, but upon other parta 
as well. If the circulation is active, this sludge is carried 
around until it happens to hit some place that it sticks to. 
When that occurs, no water can get beneath it, but heat 


* Scientific American. 


from the other side of the plate can ; when that occurs, the 

late is overheated and the steam pressure forces the sheet 
own, making a bag, or pocket, that has to be out out 
promptly and the sheet patched. This danger is supposed 
to be imminent in old boilers only, but it is by no means 
unknown in new boilers but a few weeks old. 

It not unfrequently happens that new boilers are started 
with no water supply aside from the contents of the boiler, 
but it seems needlees to say that this is a dangerous proceed- 
ing. If from any cause leaks of importance should start, or 
ag [азыг leaks, the оп course possible would be to haul 
the fire or fires at once. This might or might not be feasible, 
according to circumstances, but an ample water service 
should be assured before the fires are started, and at least 
two sources of feeding the boiler when at work—an injector 
and a steam or power pump. Injectors are fickle things, 
especially new ones. If a slight air leak is present in the 
suction, they promptly quit work, although the leak is not 
apparent to the eye. All new boilers are liable to foam 
from the grease in them, and an injector will not work 
then, because it needs dry steam, not hot water, to act 
properly. The writer was much bothered by a high 
pressure injeotor refusing duty recently (225 lbs. steam 
pressure), and only got it to act at last by- binding all 
suction joints externally with red lead putty. After this 
was done there was no further trouble. The joints were 
not practically air-tight, although they seemed to be. 

The time to pack all valves, joints, and віо ор boxes is 
before the start ; not after it. Much confusion has been caused 
by neglecting this apparently minor detail, if there is any 
such thing as a minor detail about a steam plant. Above 
all things, keep the man with the handy screw wrench from 
tightening р joints under pou U pon no account 
should this be allowed, even with so low pressure as 10 103. 
A bolt that leaks may be а bolt that is broken, and the 
least twist upon it seta it free. After that anything may 
happen. The writer once saw a bolt blow out under 200 lbs. 

ressure, and as it left a considerable area undefended, one 

It after another ripped off until the pressure was reduced 
by the area opened. If a man had been trying to tighten 
that leaky bolt, he would have been killed. Again, a blow 
oock of only half-inch diameter leaked so badly that a man 
undertook Вава to advice) to tighten it. soon as he 
touched it with the wrench it promptly blew out and he had 
a badly scalded hand as the result. Fittings are sometimes 
caught by two or three threads only, the man at work on 
them having heard the whistle blow before he got through, 
and forgotten to screw them up afterward. The best time 
to make all changes and adjustments is when the boiler is 
cold. It cannot do any harm then. | 

Look out, too, for the man who supposes things about 
а steam plant. Suppositions in lieu of personal knowledge 
are dangerous and cannot be tolerated. With all the pre- 
caution which can be exercised, accidents may occur ; they 
are quite likely to happen when only lukewarm vigilance is 
observed, instead of absolute personal inspection of every 
detail under pressure. 


RELATION BETWEEN THE HEAT GIVEN 
OFF INSIDE VOLTAIO OOUPLES AND 
THE HEAT OAPABLE OF BEING TRANS- 
MITTED TO THE CIRCUIT UNDER THE 
FORM OF CHEMICAL ENERGY. | 


By Dr. D. TOMMASI. 


JOULE and Favre have shown that the electromotive force of 
the voltaio has a close connection with the heat 
generated by the chemical reactions in the battery itself, and 
that a whole series of questions relating to the currents 
could be treated after the manner of calorimetric problems. 

Thus, then, the electromotive force of a battery is in 
proportion to the heat given off by the chemical action, and 
consequently, knowing the calories given off by this chemical 
action we can arrive at a knowledge of the work that this 
battery is capable of producing. 

Favre however, remarks* that the heat brought into play 


* Traité des Piles Electriques, by D. Tommasi, p. 60. 
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during the combustion of the hydrogen produced in the 
electrolysis is or is not transmissible to the circuit according 
to the nature of the compound which furnishes the oxygen 
required for this combustion. Thus, for instance, out of 
131 calories given off by a couple (H,0.) formed of bioxide 
of hydrogen and hydrochloric acid, only 41°6 calories would 
be capable of being transmitted to the circuit and these 
would consequently represent the energy of the battery. 

Favre, moreover, found that in the sulphatation of the 
zinc of a simple couple (zinc-platinum and diluted sulphuric 
acid), 39 calories are brought into play, but that, out of 
this number only 29:8 are capable of being transmitted to 
the circuit. "Therefore, 9 calories remain imprisoned in the 
battery. From this last fact it follows that two of these 
couples would not decompose water. 

In short : 

29:8 cal. + 29 8 cal. « 69 cal.* 


Now, I have found that the decomposition of water took 
place in accordance with what might have been expected if 
all the calories given off by these two couples had been trans- 
mitted to the circuit. | | 

In short : 

39 cal. + 39 cal. > 69 cal. f 


88 cal. + 38 cal. + 1:4 cal. > 69 cal. 


If the water of the voltameter is acidulated with hydro- 
chloric acid, the decomposition of water takes place with 
greater facility, as can easily be understood, as we know that 
the састы of the diluted hydrochloric acid absorbe, for 
two molecules (2 x H Cl.) 66 calories, instead of 69 calories, 


But, even in this case, there should not be, according to 


Favre, any electrolysis, for : | 
| 29°8-cal, + 29:8 cal. < 66 cal. 


According to Favre two zinc-platinum and hydrochloric 
acid couples would not decompose water if it is acidulated 
by С з, and would eleotrolyse it if it was rendered acid 


In short, in the first case, we should get 
88'4 cal. + 38'4 cal. < 69 cal.§ 
and in the second case 
33°4 cal. + 33:4 cal. > 66 cal. 


In fact, two of these couples do not decompose the water 
if it is acidulated with sulphuric acid, but decomposition 
takes place if the water is acidulated with hydrochloric acid. 
A couple consisting of zinc-platinum and diluted hydro- 
bromic acid would give off, according to Favre, 35:9 calories, 
but only 29:9 calories would be capable of being transmitted 
to the circuit. Consequently, two of these couples do not 
decompose water if it is acidulated with sulphuric acid, but 
decomposition takes place if the water is acidulated with 
hydrochloric acid. A couple formed of zinc-platinum and 
hydrobromio acid, would give off, according to Favre, 35:9 
calories, but 29°9 calories only would be transmissible to the 
circuit. Consequently, two of these couples would not de- 
| aen ae water acidulated either by SO, H,, or by Cl Н, for 
in the first case we should get 


29°9 cal. + 299 cal < 69 cal., 
and in the second case 
29:9 cal. + 29°9 cal. < 66 cal. 


If the water in the voltameter ів acidulated by SO, H,, 
we observe igi ey commence, but it soon ceases. 
With the water of the voltameter acidulated by hydrobromie 
acid the decomposition is more active, in this case it is not 
the water that is decomposed but the hydrobromic acid 


itself. | 

In short, whatever may be the degree of dilution of this 
acid, we always see hydrogen given off at the cathode, whereas 
at the anode there is no gaseous escape, we only see a yellowish 


* Heat of formation of water. 

1 According to the thermic data of Favre. 

1 Calculated according to Dr. Tommasi's law of thermic constants. 

1 The electromotive force of а couple consisting of amalgamated 
zinc and diluted sulphuric acid is higher than а couple with non- 
amalgamated zinc by about 7 cal. 

$ According to Favre this couple would really give off 34:8 cal, 
e "d 33:4 cal. would be capable of being transmitted to the 

ui 


couple.““ Now it has always been admit 


thread of bromine forming round the wire of the anode. 
This fact is easily explained, since two molecules of hydro- 
bromic acid (2 Br H) absorb 59 cal. in order to decompose, 
whereas a molecule of water abzorbs 69 cal. ; now, # is always 
the compound that absorbs the least heat that tends to be 
decomposed $n preference by the voltaic current, but on the 
condition, however, that the reaction can. be commenced.” 

According to Favre the chromic acid couplet would 
give off 117:3 calories (2:5 volts) but only 65:5 calories 
(1°35 volt) would be transmissible to the circuit. It follows, 
then, that a single chromic acid couple would not decompose 


. water acidulated with sulphuric acid. 


In fact, if the positive electrode of this element is of 
platinum, the water is not decomposed but if the electrode is 
of carbon or spongy platinum there is electrolysis. 

The chemical reaction produced within this couple being 
always the same, I have endeavoured to determine approxi- 
mately, by means of electrolysis, what is the number of 
calories transmissible to the circnit by the chromic acid 
couple, according to whether its positive electrode is of 
platinum, carbon, or spongy platinum. 

The following is a summary of the results I have 
obtained: 

1. The chromic acid couple, as Favre used it, i. s., with its 
positive electrode of platinum, only produces an internal 
chemical work corresponding to about 65 cal. (1:4 volt). 

2. By substituting for platinum, in the ваше couple, 
carbon or spongy platinum, we can render about 85 calories 
transmissible to the circuit (18 volt) or 20 calories more 
than the preceding couple. | 
It follows, then, from these last experiments, that the elec- 
tromotsve force of the same couple varies according to the 
nature of the positive electrode. 


I have observed a similar fact with the following couple :— ` 


Magnesium-platinum and dilute sulphuric acid.§ In short, 
this couple, according to the thermic data, should decomp7e 
water since the heat given off by the action of the magnesium 
on the dilute sulphuric acid is higher than the heat of de- 
composition of water, 


112°8 cal.|| > 69 cal. 


Nevertheless, the decomposition did not take place. The 
same is the case if we substitute for the platinum of the 
magnesium battery, copper or silver, but if we employ in 
this element as positive electrode a cylinder of graphite or 
retort coal, the electrolysis of the water takes place. 

According to Gore the electromotive force of the couple 
formed оѓ magnesium-platinum and dilute sulphuric acid is 
1°92 volts Ro onn to 88'3 cal, and consequently far 
above the heat of decomposition of water (69 cal.) and yet, 
as we have jast seen, water is not decom by this 
that there is 
equivalence between the calories transmissible to the circuit 
and the electromotive force of the voltaic battery. 

How is it, therefore, that there should be an exception in 
the case of the magnesium element ? 

It is very difficult to explain this anomaly, unless we 
assume that in this couple there are not only calories 
imprisoned within the battery (as Favre had found), not 
transmissible to the circuit, but also that among the calories 
transmissible to the cironit, there are some which aot, if I 
may so express myself, electrically and some chemically. I 
cannot at present work out these ideas, but I hope soon to 
return to this important question. 


For further details see the Traité Thiorique et Pratique d Eledro- 
chimie, by D. Tommasi, p. 464. 


t This couple consists of an outer vessel of glass containing au 
amalgamated zinc dipping into the water acidulated with the 
sulphuric acid, and of a porous jar containing the following mixture: 
chromic acid, 25 grammes; water, 50 cubic centimetres; sulphuric 
acid, 10 cubic centimetres. 


` t It will be observed that the number of calories transmissible to 
the circuit given by Favre, is pretty close to the one I found by quite 
a different method. 


$ The employment of magnesium in batteries was proposed for the 
firat time by D. Tommasi in 1865. i 


|| The heat given off by the action of magnesium on dilute sulphuric 
acid. 

«| The heat of formation of water. 

** See the Traité des Piles Electriques, by D. Tommasi, p. 148. 
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JOEL ELEOTRIC MOTOR CARRIAGE. 


Ovr illustration shows a new form of electric motor carriage, 
elegant in appearance, and of light weight. : It runs very 
smoothly and noiselessly, and it is stated that owing to the 
way the motors are carried, there is little or no vibration. 

This carriage has been introduced by the National Motor 
Carriage Syndicate, Limited, of 37, Walbrook, London, E.O., 
to erem lily their patents for electric motors, and an under- 
frame for carrying same, the invention of Mr. Henry F. Joel, 
A. M. I. O. E., and for storage batteries, the invention of Mr. 
8, A. Rosenthal, both motor and battery being the result of 
many years of experimental research and practical trials, 
with the special objccé of making them exactly suitable for 
traction purposes. 

The difficulty in designing a motor carriage to look as 
unlike a carriage sat i, in horse to complete the effeot, is 
a great one. There must be the necessary seating c.comoda- 


tion}for two or more people, including the driver with a 
cover tor protect them from the weather, the whole carried 
on three or more wheels. The ordinary brougham is the 
embodiment of the all-time past experience of these require- 
ments. In addition, room must be found for the storage 
batteries and motors, and the carriage must be constructed 
of sufficient strength to carry their additional weight, whilst 
the motor must be conveniently arranged to exert ita power. 
The carriage illustrated is considered by the makers to be the 
most successful attempt yet made to meet these requirements. 

The 5 caapi two E ben T this aie ace 
comparatively very light weight, ow speed, as well as o 
high efficienoy—three most 3 features. They are 
constructed with internal stationary field magnet cores of 
steel, having 12 poles arranged to interspace equally round 
а circle with the armature revolving on the fixed axle out- 


side the poles. The field coils are wound centrally upon the 
core, and are almost entirely enologed by the steel core and 


holes for the wires. 


les, thus utilising their greatest possible magnetising effect. 
he armature is made with laminated iron rings having 
The winding of the armature is algo 
novel and very effective, it gives the least possible waste in 
the connecting and non-active parts of the wires, whilst the 


active parts are utilised to the best effect for economical 
working. | 


The following are stated to be the actual working data of 
these motors :— 


| | 


Ң | Weight ; 
Nominal . Speeds revs, Electrical 
Type. B.H.P. per minute. 9 ог efficiency. 
80 to 90 % 
9 600 
JM 2 | 112 { according to load. 


These motors will run at quarter speed, 150 revolations per 
minute, half 300, and full gpeed 600, as required for the 
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carriage. They are made to give 50 per cent. more B.H.P. 
for short periods, and will give 100 per cent. more power, 
or 4 B. H. P., if pressed. 

Carbon contacts or brushes are used on the commutators, 
and the motors will ran either forwards or backwards with- 
out sparking. 3 

The two motors, as will be seen from the illustration, are 

under the carriage, а little in advance of the back 
wheels, which partly screen them, and they are not in any 
way unsightly. The motors are completely encased and 
weather tight. 

The under-frame is one of the most important features of 
this carriage. It is made of steel tube, to form a rectan- 
gular frame suspended on springs, and connects the front 
and back axles of the ин together; it takes the lace 
of what is known to coach-builders as the “perch bar. 
This frame carries the two motors quite independently of 
the carriage, 80 that no vibration or shook in the carriage 
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is minimised when the motors are started, or stopped, or 


when running. At the same time the frame is perfectly 
resilient under all conditions of the road, rough or smootb, 
and tbe motors and gear, whilst being kept in constant dis- 
tance and tension are elastic, and free to give under stress, 
впоһ as rough jolting, or sudden strain due to temporary 
excess of electric current. In practice, this frame has been 
found to safeguard the motors from jar or shock, 

The two motors drive the two back wheels independently, 
one to each wheel, by means of ordinary bicycle chains. The 
revolving armatures have small sprocket tooth wheels fixed 
on one side, and the chains gear with these and then over a 
larger wheel or rim pulley fixed to the spokes of the back 
wheels and thus propel the carriage. The outside of these 
larger pulleys are cased with leather, and the chains drive 
the carriage wheels by friction just asa leather belt would 
до, the chains in this case acting as endless metallic belts, 
with the exception that the small sprocket wheel on the 
armature gives a positive drive to the chain. In other car- 
riages introduced by the syndicate both wheela have teeth 
for the chain in the usual manner. This special driving 
before described, however, has been found to be very efficient, 
convenient for turning, and to give enough grip to propel 
the carriage up hills of 1 in 8. 

It is claimed that the advantages of using two motors are 
the saving of the belance gears, whilst the slow speeds, 800 
to 600 revolutions per minute, entirely obviate the necessity 
for the usual intermediate speed reduction gear, and thus 
both weight and loss of power from friction are saved. The 
two motors also allow oonvenient control of speeds, and are 
self-adjusting for turning round corners, the motors auto- 
matically giving the difference in speeds as the turning 
movement requires. 

The syndicate believes this practice of using two slow 
speed motors directly geared to the two driving wheels is the 
simplest and most efficient means of electric propulsion, and 
marks a great step in advance. | 

The storage betteries are arranged in four boxes of 10 
oella'in each, or 40 cells in all Two boxes go under the 
front seat, and two under the back seat, and are not notioe- 
able. Each bor of 10 cells weighs under 2 owt., and is 
easily handled and taken in or out of the carriage. 

The batteries are made with pasted plates, and the paste 
is ro constituted that whilst it is claimed to give the greatest 
efficiency of active material, it yet retains its shape and hard- 
ness on the plates. The supporting grids are specially 
designed to allow free expansion and to avoid sulphating 
from local action. These cells, we are informed, have been 
submitted to most searching trials for over six years on 
carriages, cycles, boats, and in portable electrio miners’ 
lampe, and such a thing as sulphating is almost entirely 
unknown in these cells, 

The following gives the particulars of the cells used in this 
carriage, viz, :— 


Capacity in ampere- | 
hours at 
Weight Normal P Watt -hours of 
complete rate of complete cell at 20 Remarks, 
cell. charge. 90 40 amperes discharge. | 


amperes | amperes 
| discharge. disoharge. 


— ee ——— ne | —2————— 
LY — ар 


22 10 20 140 120 13 28 6 per 1 lb. 
, of plate 


=з m., -e 


Total weight of 40 cells, with boxes complete, 8 owt. 
The controller has some distinct features. The action is 
simple, there being three speeds only ; first, slow speed, abont 
4 miles an hour; second, 8 miles an hour (about the Bpeed 
of a fast “ Hansom ). whilst the third gives 12 miles an 
bour. These variations are made by: first, by coupling 
the batteries in parallel with the motors in series; second, 
the batteries in series and the motors in series; third, and 
finally, the batteries iu series, and the motors in parallel, 
methods that are well known. The controller also gives slow 
epecd backwards. There is a special quick contact break to 
each of these changes, go arranged that only at the last 
moment of “making” or breaking is the change effected, 
thus ensuring perfect connection without sparking. The 
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contacts are placed round а diso, with vertical spring contact 
arms. 

This carriage will take tbree inside passengers, and a 
driver outside; the step up is easy, and there is ample head 
room. The total weight of the carriage is about 20 cwt. 

With the batteries fully charged it is claimed that the 
carriage can travel 50 miles on good ordinary roads. The 
current used at the intermediate and usual speed being 20 to 
40 amperes at 40 volta , and this will last for 6 to 7 
hours at a speed of 7 to 8 miles per hour, the total current 
consumed being 8 to 10 units. The current required to 
re-charge the battery being 10 to 12 units, which at 2d. per 
unit makes the cost for current 2s. for each run of 50 miles, 
or at the rate of $d. per mile run. | 

The driver has a foot brake applied to the two back 
wheele, This brake has а double use. When pressed it 
acts upon а switch in the main circuit, and puts in resist- 
ance between the “оп” and “off” contacts, во that the 
current is reduoed as the brake is partly put on, and finally 
broken when the brake is hard on. This is useful, as the 
driver, after he has set the controller to the required speed, 
nee not alter it, but can do all his regulating with the 

rake, 

It is claimed that the distribution of the weight of the 
batteries equally over the front and back wheels, and the 
method of independent driving of the two back wheele, has 
greatly to do with the reduoed weight of the carriage, the 
strains are equally divided, and the carriage is of lighter 
build than usual, and less power is required to run the car- 
riage alone, and that, again, means reduction in weight of 
batteries, motors, &o. 

Many trials have been made with this carriage on long 
journeys, np and down hills, and it has been thoroughly 
tested. The batteries have also been most carefully examined 
from time to time after long runs, and experience has demon- 
strated the suitability of the whole apparatus for electric 
motor carriages. Many favourable opinions and testimonials 
have been given of the comfortable travelling, freedom from 
noise and vibration, and this is a remarkable feature of this 
carriage, and is a great advance upon any known eleotrio or 
oil motor . 

The syndicate do not propose to make or supply complete 
carriages, bnt simply to supply the electrical equipment, 
motors mounted in place on the under-frames adapted for 
any carriage with simple attachment to the front and back 
axles, and ready for the carriage-builder to design and build 
his work upon. Batteries ready in sets to go under seats, 
and controllers ready to fit for the driver, with full instruc- 
tions how to apply them, and practical tuition afterwards in 
their use. 

The complete carriage with electric motors, bitteries, &o., 
e for the syndicate by Messrs, Henry F. Joel 
and Co. 


THE INDUCTION COIL SPARK ANALYSED. 


To those engaged in exact investigations where the induction 
coil spark is made use of, it is of the utmost importance to 
know the real nature of the discharge and its origin. А 
contribution by Walter * (who has recently done much good 
work in elucidating thé theory of the induction coil) throws 
а great deal of light on this subject. 

Colley, Walter, and others have shown that the spark of 
the induction coil does not consist of a single discharge, nor, 
in properly constructed coils, of a series of discharges alter- 
nately in opposite directions; it consists, indeed, of a series 
of three or four discharges, bat all in the same direction. 
The time interval between these successive discharges 
depends on the frequency of the oscillationg in the primary 
circuit, and, according to measurements made by Walter on 
30 cm. coil, amounted to 2:7 x 10 secord. Assuming 
that besides the initial ja there were four after discharges, 
the total time occupied by single spark discharge would be 
10:8 x 107* second. The break used in Walter's experi- 
ments was а very rapid one, making 25 breaks per second. 
The whole time occupied by a single spark discharge was 
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therefore 10.0% = J, nearly of the time interval 
between two successive sparks. The discharge of a coil with 
25 breaks per second would appear to the eye to bə con- 
tinuous, and yet ‘electric energy would be radiated during 
only air of the whole time. 

The apparatus used by Walter to analyse the spark was 
somewhat different from the revolving mirror arrangements 
usually employed, and gave much sharper pho phs. A 
photograpiio plate, 24 cm. long and 6 em. broad, was mounted 
on a smal] carriage running on rails, the plate being fixed in 
а vertical plane parallel to the rails. Two platinum elec- 
trodes, one of which was vertically above the other, were 
focussed on the plane of the plate. The carriage was pro- 
pelled by a weight connected to it by a cord passing over a 
pulley, the weight being arrested by a sapport just before the 
plate came into the field of the lens. The carriage would 
thus possess a constant velocity during the exposures, if we 
neglect the small amount of friction. The velocity was so 
regulated that two successive sparks would be photographed 
on the plate. Knowing the speed of the break (25 per 
second), and measuring the distance (which amounted to 
10 om.) between two successive images, the velocity of the 
plate could be accurately determined, and the time interval 
of the other phenomena shown by the photographic image, 
measured. | 

Fig. 1 shows the photographio image taken in this way of 
8 spark passing vertically between the two platinum pointa. 
After the initial spark, which is by far the most brilliant, 
follow four after discharges. The appearance of the ends of 
the sparks on the plate (unfortunately this is not clear on the 
reproduction) showed that all the discharges were in the 
same direction. Carbon and other electrodes were tried, but 
it was found that the best results were obtained with the 
platinum electrodes. 

In the course of his investigations, Walter made a dis- 
covery which throws new light on the way in which the 
electric spark arises. He found, in fact, that the spark is 


Fias. 1, 2, 3 and 4. 


not formed at a single leap across the air gap, but is pre- 


ceded by several more or lees abortive attempts to create a 
path for itself through the dielectric. When a spark just 
missed fire, the photographic image obtained was of the 
nature of that which is somewhat imperfectly reproduced in 
fig. 2. Two or three discharges in rapid succession 
partiy across the air gap, terminating in each’ case in a 
nching brush discharge. The spark from the positive 
electrode penetrates to а much greater distance than that 
from the negative eleotrode, аз can be seen from fig. 2. Each 
suocesslve partial discharge penetrates a little further than 
its predecessor, and if there is sufficient energy behind the 
discharge, a complete path is finally formed across the air 
p 


Knowing, as we do, that the passing of an electric k 
through air dissociates the molecules i its path, and readen 
them temporarily tolerably good conductors, we can under- 
stand why all these rapidly following discharges follow 
exactly the same path. The interval between the prelimi- 
nary partial discharges is only about one-seventh of that 
between the primary oscillations of the discharge; but this 


ratio changes very much under different circumstances. It 
is difficult to acoount for the number of separate discharges 
in the initial partial sparks. Fig. 8 shows the preliminary 
p discharge when the capacity of the primary condenser 
a8 been inoreased. The separate discharges which make up 
the partial discharge аге here better shown than in fig. 2. 

Fig. 4 shows the partial discharges when condensers have 
been introduced into the secondary coil to give the dis- 
charge an alternating character. The longer itive 
discharge here appears alternately on opposite electrodes. 

It is evident from these interesting experiments of Walter's 
that, as a rule, the electric spark is not formed at a single 
leap, bat only after several abortive, and always increasing, 
partial sparks have formed a conducting path, across which 
the complete spark can travel. | 


THE MUNICIPAL TRADING MENAOE. 


ALTHOUGH. the recent great struggle in the engineering 
trades was nominally fonght upon the eight hours’ question, 
the real point at issue was whether or not the employers 
should be masters in their own works. In this was also 
included the hardly less important question of a standard 
wage to be paid to certain classes of men. The principle 
which the employers then successfully maintained was that 
men should be paid fair wages according to ability and merit, 
and that the masters should manage their works in the way 
they thought most conducive to their successful tion. 

This was a great blow to trades unionism, and it is not 
surprising that the unions should be continually striving to 
upset the present state of affairs. | 
. The form in which they are now seeking to aocomplish 
this end, and in which they stand the beet chanoe of success, 
is in influencing the different trading municipalities in such 
| a way that they employ their power of spending the 

public money to the advantage of the trades unions, 

and it need hardly be added to the manifest dis- 
advantage of the ratepayers. 

The manner in which this is brought about is 
by the Town Oouncil or Vestry inserting what are 
known as labour clauses in their contracta. | 

At first sight, it seems only fair and reasonable 

that some sort of labour clause to prevent sweat- 
ing should be inserted in every contract, and it is 
not hard for the few. labour members forming the 
sari | of nearly every Council: to get a clause 
included by which the contractor undertakes to pa 
fair rates of wages, and to work the recognisec 
hours. This innocent ing commits the 

Council to the insertion of labour clauses, and once 

started, these soon grow to an alarming extent. 

At present very few of the great trades of the 
country are affected by this pernicious system, and 
it is therefore very difficult to get together a com- 
bination strong enough to fight the evil. 

Electricity, in which we recognise the favourite 

form of municipal trading, is the first to suffer from the 
withering effects of this trades union policy. So vigorously 
have the unions worked among the | authorities that 
nearly all the new contracts contain objectionable labour 
clauses, `- | | 

8 when let alone are apt to 
consider only their busi and do not devote sufficient 
time and attention to combating the dangers which 
surround them, and thus one contractor after another signs 
his name to- conditions which are altogether unfair, which 
will paralyse his business in the future, which will so raise 
his costs that he stands no chance of competing in the 
world’s markets, and which will be made still more stringent 
and objectionable in the next contract he undertakes. 

The latest contracts, amongst other things, call upon the 
contractor to ру trades union rates of wages. This to 
begin with is altogether contrary to economical management. 
No capable employer would seek to underpay his skilled men, 
but he certainly would not give fitters’ wages to an unskilled 
man using a file or turnere' pay to a man doing repetition 
work on а lathe. Still, this is what the trades unions would 


E 


546 


THE ELECTRICAL REVIEW. 


[VoL 44. No. 1,115, APRIL 7, 1899. 


like and what the Councils are seeking to enforce through 
these unfair labour clauses. Worse even than this, the trades 
union conditions and wages are to be printed and posted up 
in all conspicuous places in the contractors' Shops, and во 
what was once а contented commercial community is to be 
turned into a discontented and interfering body of workmen 
trying to usurp their masters’ authority without bearing any 
of his burdens or risks. 

For any and every breach the contractor is to be severely 
fined, to auch an extent has this tyranny been pushed. 

In some cases the manufacturers’ position has been made 
still more difficult by the insertion of в clause giving the 
Council power to call upon him to appear before them with 
any of his employés to discuss the terms of their employ- 
ment and the manner in which he conducts his business. 
Anyone reading this would say that such в state of affairs 
was impossible in a sensible trading community but it is 
nevertheless a fact, and these are the conditions to be found 
in Beveral of the contracta which are to-day being advertised. 

Since the above was written we have seen а cutting from 
the Holloway Press, reproduced below, which shows how 
this question has been dealt with by the Islington Vestry. 
It is very suggestive reading, and may possibly teach the 
labour party а much needed lesson. 


А ProcREssivE REVOLT. 


Two or three years ago Mr. G. В. Elliott raised a storm at a meet- 
ing of the Islington Vestry by declaring that the labour tail was 
wagging the progressive dog. With the accuracy or inaccuracy of 
that statement at the time it was made we have now nothing to do; 
but there is no possibility of disguising the fact that the labour tail 
did try to wag the progressive dog at last Friday's meeting of the 
Vestry and signally failed. The whole trouble arose from some awk- 
ward and uuworkable clauses which the Vestry determined four 
years ago shculd be attached to contracts. Briefly stated, these 
clauses require pa contractors should forward a schedule of wages 
paid, and should enter into agreement for the payment of the heavy 
penalty of £5 per centum of the total of the contract as liquidated 
damages in the event of any breach being proved. Four years’ expe- 
rienoe with these clauses have proved them unworkable, for Mr. 
Gordon, the chairman of the Electrio Lighting Committee, which 
proposed to get rid of them, was able to show that they were prac- 
tically a dead letter, and had been for some time. His proof was a 
bundle of contracts, in all of which these clauses had not been com- 
-plied with. The position was very simple—the clauses were unwork- 
able and bad in law. They were, therefore, useless and absurd. 
Their existence or non-existence in а contract did not in 
the least affect the principle of trades union rates of 
wages being paid to employés engaged in carrying out work 
executed under contract for the Vestry. The original intention of 
those who framed the clauses was to strengthen the position of the 
Vestry in securing the operation of the trades union principle. 
Experience showed that they did not have that effect. It was plain, 
therefore, that the sensible course was to get rid of them. But the 
Labour party attempted to block the way. That wanted them 
retained. Every imaginable pressure was brought to bsar on the 
Progressives, and the Labour tail tried its hardest to wag the Pro- 
prn dog. But the dog declined to be wagged — very properly too. 

ve after ve stood ар, and backed by experience 
condemned the clausesas unworkable. But the Labour party fought to 


the bitter end, and were defeated, as they deserved to be. The unreason- - 


ableness of Mrs. Richardson and her friends in this matter was only 
too amply demonstrated in their expression of willingness to consent 
to the suspension of these clauses in regard to the Electric Lighting 
Btation contract. Had the clauses been in the least material to the 
maintenance of the Trades Union principle, it would have been im- 
p?ssible to omit them from that or any other contract without pre- 
judice to that principle. Public bodies may not play fast and loose 
with conditions to be attached to contracte. The conditions must iu 
common justice be enforced and subscribed to in every instance, or 
they must be omitted. In dealing with contractors it is impossible 
for public bodies to bave one sauce for the goose and another for the 
gander. Hence the Vestry was wise in declining to act inconsistently 
in regard to the clauses which were rescinded on Friday. 


THE BALANCING OF ARMATURES. 


By CLAUDE W. HILL. 


IN these days of drum armatures with turned cores, 
accurately planed or milled slots, and symmetrically formed 
windings, the amount of balance obtained in the ordinary 
course of manufacture is quite sufficient for the moderate 
speeds of revolution generally in use. Occasionally, how- 
ever, we have to construct machines to run at unusually 
high speeds, and then it becomes necessary to test the 


along the straight edges. 


balance of the armatures and attach counterweights if 
required. 
The most usual method of testing the balance of an 


armature is to place it upon level parallel straight edges, 


when the heavy side is supposed to sink to the bottom, and 
counterweights are then attached to the opposite side of the 
armature until it will remain at rest in any position on the 
rails. In practice the writer has found this method 
unreliable and unsatisfactory, and the following figures will 
show the reason :— 

Fig. 1 represents an armature 164 inches diameter, weigh- 
ing 10 cwt., and intended to run at 750 revolutions per 
minute. We will assume that it is out of balance to an 


amount equal to a weight of 2 lbs. at the periphery on one 
side. When this weight is at the position, a, it will tend to 
sink to the position, 5, and in doing so will exert a diminish- 
ing horizontal tractive force tending to roll the armature 
The amount of the tractive force 
exerted at each point from В to А is shown on the carve, 
fig. 2. The force necessary to produce movement of the 
armature is shown by the horizontal line drawn on the curve, 
and we see that this line cuts the curve at 53°. Laying 
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this out on fig. 1, we see then that within the arcs c and р the 
weight of 2 Ibs. is insufficient to produce any movement of 
the armature, while within the arcs Е and F the movement 
will be comparatively feeble and uncertain, especially if the 
armature has been running in the machine and the shaft has 
become slightly magnetised. By this method of testing this 
armature would therefore appear to be in sufficiently good 
balance. Upon being placed ia the machine and run, how- 
ever, the centrifugal force due to the unbalanced weight 
would be 263 lbs., which would be sufficient to cause con- 
siderable vibration, and possibly sparking and breakage of 
commutator connections. 

A more sensitive way of testing is to place the armature 
on anti-friction wheels, themselves running on ball bearings. 
The heavy side of the armature would then fall much 
nearer to the zero position, although there would still be 
sufficient friction to prevent it getting quite there. 

The best plan is to test with that force which it is our 
object to compensate, that is to say, the centrifugal force 
itself. To do this the armature should be mounted in bear- 
ings which are free to move, then while the armature is 
running the heavy side can be found with a piece of chalk 
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and oounterweights adjusted on the opposite side until the 
cessation of movement of the bearings shows that the centre 
of gravity coincides with the axis of the shaft. 


REVIEWS. 


Kalkulos sobre las Kanorias de Agua. By A. E. SALAZAR. 

Santiago de Chili: Hume & Co. 1898. 

This is a treatise by a Chilian professor upon the unifica- 
tion of the various formule for the flow of water in pipes. 
Among the formule considered are those of Prony, Darcy, 
Rankine, Coulomb, Trautwine, Flamant, and also the 
Thrupp- Robinson. 

The book is embellished with numerous figures and tables, 
in one of which, of considerable extent, comparisons are 
worked out, for various formule cited or proposed, for 
different diameters and different values of the hydraulic gra- 
dient, the flow being’ in cube metres per second. Prof. 
Osborne Reynolds is credited with the authorship of the most 
complete formula for the frictional resistance of water in 
pipes, taking into account all the elementa which enter into 
consideration, pipe diameter, roughness of surface, velocity, 
viscosity, &o. We note that the author throughout employs 
the letter Ё in place of the hard c, a usage which, we think, is 
novel and perhaps American, but it certainly gives a very 
Josh Billings appearance to the Spanish language, and seems 
to us not to be & desirable innovation, and we believe herdly 
academical ; at least, we believe / is not recognised by the 
Spanish academy as belonging to Castilian Spanish, nor 
ES MM it in а 1798 edition of Cervantes printed in 

adrid. 


Working of Steam Boilers. Ву Ep. G. HILLER. Man- 


chester : Jas. Collins & Co. 1898. 


This is a pamphlet sent out to steam users by the National 
Boiler Insurance Company, being instructions in the working, 
treatment, and attendance of steam boilers, for the use of 
boiler attendants and steam users generally. The boiler 
insurance companies generally are the repositories of infor- 
mation and data on which the present status of the steam 
boiler has been largely built up. The staff of a boiler 
insurance company changes too slowly to allow valuable 
experience to become lost, and much therefore becomes 
handed down to а continuous series of engineers, In this 
pamphlet such experience has been crystallised and put into 
а suitable shape for absorption by boiler attendants. We are 
glad to see that a note of warning is struck in respect to the 
muoh-abused hydraulic lift. The pamphlet is well illas- 
trated with significant pictures of corroded plates, 
bad riveting, and collapsed fines. There are notes of 
warning against improper safety valve details, and also in 
regard to precautions before. entering a boiler. It is so easy 
to be mistaken in removing a manhole cover. A very slight 
residual pressure in a boiler will blow off a loosened cover, and 
scald any one near. Such a pressure is easily held in by an 
ordinary safety valve, and no attempt should be made to 
open a boiler until some tap has been р, and the actual 
absence of pressure absolutely proved by putting a wire 
through this tap to prove its clear thoroughfare, 


Te Law ГА Tramways and Light Railways. Ву SEWARD 
e D., LL.D., Q.C. London: Stevens and Haynes, 
1898. 


This is a useful book, oe more ground than ita title 
claims for it. The book is divided into four parts. Part I., 
containing some 190 pages, deals generally with company 
law, and is well worth reading by all those interested in the 
subject. Promoters of tramway undertakings, and those 
engaged in drafting private Bills in relation to these, will 
find T of useful material in that part of Chapter 1 
headed “ Capacities to be specially provided for.” 

Chapter 6, entitled Tramway Undertakings,” is for the 
moet part of more or less general application, but the part 
on compulsory purchase is specially well dealt with, and goes 
thoroughly into the questions arising out of Section 43 of 


the Tramways Act, 1870, and the whole is ‘clearly and con- 
cisely written. | 

Part II. is taken up with the Tramways Act, 1870, and 
the Board of Trade regulations, &c., in relation to tram. 


ways. 

Part III. deals in a similar manner with the Light Rail. 
тат Act, 1896, and the regulations with regard to light 
railways issued by the Board of Trade. 

Part IV. is entitled ** Precedente," and is composed of a 
number of forms of orders, special and general clauses for 
special Acts and orders and agreemente and other instru- 
ments for tramway and light railway companies’ under- 
takings. 

Altogether the book is well put together, and will be found 
not only useful but interesting reading. 


The Commercial Management of Engineering Works. By 
Francis G. Burron. Manchester: The Scientific 
Publishing Company, 1899. 


From this book engineers may gain a general knowledge 
of the methods and ideas of purely business men, and we 
think that all engineers who are concerned in management 
will be able, if they grasp the ideas of the business man, to 
improve upon them. Our author has evidently a good 
knowledge of bis subject, and makes a good many shrewed 
remarks. This is particularly noticeable in his observations 
on p. 115, relative to the trend of modern business in the 
direction of joint stock and the too great predominance of 
the mere banking, money-lending, dividend -seeking element, 
who labour for an immediate dividend, and are apt to over- 
look, perhaps unable to comprehend the necessity for tech- 
nical knowledge in thinking out the future, We have 
ourselves observed the tendency of mind of the mere accoun- 
tant in relation to new plant, and the 5 of capital 
for the purpose of effecting economy. But we think that 
the author has all along had his mind fixed upon a large 
manufacturing establishment, and has rather written for 
such than for the class he appears to have intended in his 
opening remarks, namely, the young engineer and junior 
foreman. The subject is perhaps a difficult one. It is not 
easy to inculcate the principles of management. There is no 
scientific basis upon which to build, but at most certain 
hard and fast rules from which any departure may lead to 
disaster, second only to the disaster which will accompany 
rigid adherence to them. It is just in the know- 
ledge of how far and when to make rules elastic 
that management comes in. Men cannot be managed 
by strict hard and fast rules, and it is in getting 
the most out of men that much of the prosperity of a 
business will arise. A manager must, says the author, have 
а capacity for justice, and he must be a firm disciplinarian, 
and stick to his decisions, carefully avoiding the contempt . 
which workmen acquire for the jelly fish attitude. 

If a manager sees fit to place his own son as а workman 
in the place, then as he sees fit to treat him, so he must treat 
all of his men. We see some works plastered over with rules 
to be observed. Now rules should be few, and they should 
be reasonable, and if thought worth hanging up, they should 
be enforced. If any rule is not enforced, it vitiates all 
the others, and if ita good to overlook a rule at all 


e managers, and brings contem 
It is arule which ought to 
unbroken by everyone, There may be rules that the mana- 
gers are obviously not to be tied to, but there are rules which 
should be-imperative on all. To abrogate the smoking rule 
in the pattern shop is a fraud on the insurance company, 
while 16 may be permissible in the forge. On the whole 
this book, from the nature of the subject, is somewhat 


, pedantic. 


The Internal Wiring of Buildings. 

Archibald Constable & Co. 

This little work can hardly be said to tell us anything 
new, and after perusal of the book it is difficult to determine 
whether it is intended to instruot the tyro, the working man, 
ar the publio. It cannot be called a treatise on the subject 
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with which it deals, but it may, perhaps, be intended for 
wiring contractors about to start business. But even а 
wiring contractor in the embryonic state hardly requires to 
have a lampholder or a cut-out described to him, although 
there may be many such who know very little more. 

The book treats of many things, from the explanation of 
physical units to a wholesale quotation of electric wiring rules 
(indeed, a third of the book consists of the latter), but it 
cannot in truth be said that after digesting its contenta the 
reader would be able efficiently to wire a house. 

On the other hand, it contains many useful hints regard- 
ing various systems of wiring, and as we believe the author 
to be a wiring contractor himself, we cannot but commend 
his remarks on estimating, and his advice to the public to 
employ consulting engineers if they do not want to get 
* done " by the unscrupulous contractor. He condemns 10s. 
per point wiring in no measured terms, and fixes the real 
price at nearer 303., and he also recognises the fact that more 
than anything else depends on the workmen employed. 

There are some useful tables of conductors at the com- 
mencement, but we think it is rather misleading to speak of 
the current curried at 1,000 amperes per square inch as the 
capacity of conductors, as this term has another important 
meaning. , 

We must also take ojection to tne definition of the am 
as the unit of quantity of current. Nevertheless the book is 
chatty, but it is a pity that the author did not go more 

. thoroughly into the subject whilst he was about it, and with 
а more definite object in view. 


The Engineers! Year-Book of Engineering Formule, Rules, 
Tables, Data, and Memoranda. Ву Н. Б. Кемі. 
London: Crosby Lockwood & Co. 1899. 


This annually revised and excellent book has again been 
brought up to date by additions in the section of electrical 
power transmission and electric lighting by the introduction 
of matter relating to the utilisation of the waste gases of 
blast furnaces for purposes of power generation and trans- 
mission. There is fresh matter on locomotive counter- 
balancing, on springs, pressed steel trucke, &c. 

Without turning over the whole 700 or more pages, the 
full extent of the additions cannot be inferred, as new pages 
are often inserted under an alphabetical suffix to their 
number, thus, 134, 1344, 1343, both these latter being addi- 
tional pages. As hitherto, the printers have performed their 
task in the usual excellent manner. 


CORRESPONDENCE. 


The Absolute Block System of Signalling on Railways. 


My attention has been directed to a letter by Mr. Chris- 
topher J. Little, in which that correspondent claims to bs 
the inventor of the block system, and informs your readers 
that he has “ demanded £50,000 from the B of Trade." 

Permit me to state that Mr. Little did not invent the 
block system, nor did he take any part in the invention. 

Mr. Little gives the date as 1865, but the absolute block 
system wasin use many years before that date, and I per- 
sonally remember it in use on a section of the Midland Rail- 
way, and have ample proof of ita early use upon other 
railways. 

The claim of Mr. Little to a sum of £50,000 was investi- 
gated by Government some years ago when it was found that 
Mr. Little was not the inventor, and that his claim was not 
founded on fact. 

Mr. Little states he is “now willing to accept any terms 
the Board of Trade think proper.” 


Your readers will agree with me that no Government or 


Board of Trade is likely to make any offer of terms to Mr. 
Little after the fact has been clearly demonstrated that he 
has no ground whatever upon which to make any claim, and 
no pent to receive one single penny from the nation or other 
party. 

Mr. Little evidently does not know what the “ block 
rules are.” It is quite a mistake to say that “if an engine- 


driver overrun the stop signal, he has the empty section in 
front of the signal.” 

This is not so, for as a fact “Line clear” is given 
according to rule when the previous train “has at 
least а quarter of mile beyond the home signal." If there- 
fore a driver run past а home signal at danger he may expect 
to find an obstruction a quarter of a mile further on. 

There is no Act of Parliament which requires the “ empty 
section ” as stated by Mr. Little. li 

Clement E. Stretton, 
Consulting Engineer. 
Saxe-Coburg House, Leicester. : 
April 8rd. 


Trade in the Soudan. 


An impression has hitherto existed that patents and trade 
marks registered in Egypt also cover the Soudan. In the 
interesta of clients who had instructed me to procure trade 
marks and patents in these countries ] referred the matter 
to the Foreign Office and also to the Agent-General in 
Egypt, and the Governor-General of the Soudan. I enclose 
replies from Lord Salisbury and Lord Cromer. ST both 
appear to be of sufficient importance to warrant the publicity 
of your columns, I have not yet had Lord Kitchener's 
reply, but will take the liberty of forwarding it when 
received. 

Benj. T. King, A. I. M. E., 
Registered Patent Адем. 


(Cory.] 
B. T. King, Esq,, Foreign Office, 
165, Queen Victoria Street, E.C. 7th January, 1899. 

Sir, In reply to your letter of the 20th inst., in which you ask for information 
with regard to the registration of Trade Marks in the Soudan, I am directed by 
the Marquess of Salisbury to inform you that your communication has been 
referred to Her Majesty's Agent and Consul-General at Cairo for his observa- 
tions. 


I am, Sir, 
Your most obedient, humble servant, 
(Signed) Вт. JOHN BRODRICK. 
(Corr.] 
B. T. King, Esq., British Agency, 
165, Qucen Victoria Street, Cairo, 6th February, 1899. 
London, E.C. 


Bir,—I am directed by Lord Cromer to acknowledge the receipt of your letter 
of the 28th ultimo, and to inform you that he has alrcady received a communi- 
cation on the subject from the Foreign Office. Lord Cromer is of opinion that 
it is, perhaps, a little early for considerations of this nature, but hc has 
forwarded the correspondence to the Governor-General of the Soudan for his 
observations and for any steps which it may be possible to take. 

I am, Sir, 
Your obedient servant, 
(Signed) RENNELL RODD, 
Secretary of Legation, 


{Copy.] 
B. T. King, Esq., 
165, Queen Victoria Street, Е.С. . 

Sir,--Referring to your letter of the 90th January last, respecting the regis- 
tration of Trade Marks in the Soudan, I am directed by the Marquess of 
Salisbury to give you the following information on this subject:—The question 
of the legislation requisite to prevent the fraudulent imitation of Trade Marks 
is at present under the consideration of the Government of the Soudan. The 
civil administration of that ccuntry is, however, still in an inchoate condition, 
and until Central Courts of Justice arc created it would be premature toattempt 
the establishment of a register of Trade Marks to be used as a basis for civil 
actions. 

I am to point out that it is distinctly laid down in the Soudan ent 
(Article VIII.) that the jurisdiction of the mixed tribunals thall not recog- 
nised for any purpose whatever in any part of the Soudan except in the town of 
Buakin. It follows, therefore, that no registration of Trade Marks before the 
mixed пра of Egypt can be held to protect the rights of their owners in 
the Soudan, | ; 


Foreign Office, 
18th March, 1899. 


I am, Sir, 
Your most obedient, humble servant, 
(Signed) MARTIN GOSSELIN, 


On Wireless (?) Telegraphy. 


It may be well to study the following case:—If we have 
two exceedingly narrow vertical rectangles of wire, А B, C D, 
at a distance apart, and we make A B the pri „and c D 
the secondary, it will be clear that the induction will bea 
minimum, for the effect of в will be to neutralise the effect 
of A. Now, if we could do away with the return wires, 
в and p, or could remove them to an infinite distance, the 
effect of A on c would be a maximum. Bat we can realise 
this ideal case by making a slight alteration in our apparatus ; 
we must increase the frequency and place a capacity at each 
end of the wires, A and c, the earth serve for the capacity 
at the lower end. Here we see that we have a form of 
apparatus which bears a striking resemblance to that 
employed by Signor Marconi, and y it will be noted, we 
have arrived at this result by the old method without draw- 
ing upon Hertz waves or assuming either earth or air cur- 
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rents. So that it appears that the so-called wireless telegraphy 
is nothing but our old friend, the mutual induction of two 
wires, though in a somewhat disguised and altered form. 


E. Bennett Viles. 


High Voltage Circuits. 


I noticed a letter in your paper a few weeks ago as to 
lamps in series on 220-volt circuits. While I would not 
think of patting eight lamps in series, as suggested by one of 
your correspondents, for hall and passage lights where 
2} or 3-O.P. lamps are sufficient, I have in many instances 
put two 110-volt or three 75-volt lamp: in series, and I find 
that customers like them. | 

It allows three points of light for practically the equivalent 
cost of one 8-C.P. lamp. 

Thus three landings can be lit at a very moderate cost. I 
also use 8-C.P. lamps of 60 volts, two in series, on a 120-volt 
шл in my own house, stables, &c., and find them very 


You cannot buy 3-C.P. lamps to run at 220 volte, and I 
would strongly recommend this gystem of &mall candle-power 
lamps in series in suitable places. Р Box 

о е r. 


Limavady, March 31st. 


The Ambleside Tenders. 


I am ing on behalf of my firm a tender for the 
* Electrio Supply Installation " of Ambleside, but I cannot 
satisfy myself as to how and when I am likely to get paid. 
May Ї invoke your friendly aid to induce Mr. J. В. Raworth, 
or some other expert in specifications, to express his opinion 
as to the manner in which the clauses referring to payment 


will operate. 


A clear and definite statement on this subject will, I am 


gure, prove most valuable to many of my friends and com- 


i as well as to 
poem A Contractor. 


REPLY TO “A WEEKLY READER.”—Re Patent Specifi- 
cations. The charge for all specifications, whether illustrated 
or otherwise, is the same. See sub-heading to our “ Abstracts 
of Published Specifications." 


BUSINESS NOTICES, &e. 


Announcement.—Messrs. A. & W. Hopkins inform us 
that they still carry on their business as suppliers of electrical goods 
at Clun House, Surrey Street, Strand. Through a misunderstanding, 
instructions were only given to insert the name of their manufacturing 


department (the London Electrical Fittings Com ) in the current 
issue of the Universal Electrical Directory, to whioh they wish us 


to draw attention. 


‘Bankruptcy Proceedings.—A receiving order has been 
made in re Daniel W. Paine, Gloster Road, Brighton, electrician, on 


debtor’s own 
Upon the petition of a creditor a receiving order has been made in 
the case of J. E. Stott (J. E. Stott & Oo.), electrician, of Bryam 


Arcade, &., Huddersfield. 

Notice is given of intended dividend in the case of Frederick 
Jones (F. Jones & Oo.), 8t. John's Hill, New Wandsworth, electrical 
engineer. Last day for pons lith. Trustee, Mr. A. Mackintosh, 
24, Railway Approach, don Bridge. 

At the London Bankruptcy Court on 28th ult. Mr. G. W. Chapman, 
senior Assistant Recciver, presided over the first meeting of the 
creditors of Mossrs. Oharles & Blackwell, electrical engineers, of 
Id Petition, 1 ze Basil J. e rede presented the 

* g gone to America. states that 
he has lived at Leicester for the past 28 years, and was in the employ- 
ment of the Leicester Corporation Electrical ent. He 
started in business in p with Mr. Oharles in October, 1897, 
ha £25 each and £250 borrowed from two Leicester gentlemen, 
and still owing. The firm carried on business at 74 and 111, Church 
Gate, Leicester, and in London under the firm of the Central Elec- 
trical Engineering Company. The accounts filed showed debts 
£1,626, of which £1,373 is unsecured, and assets £571. e failure 
is attributed to the non-success in the flotation of the Steady Aro 
Lamp Oompany, Limited. On behalf of the debtor it was stated 
that there was no offer, and resolutions were passed for bankruptoy; 


Electrical Wares Exported. 


Wir ENDING Mak Ist, 1898. 


Port. 
Adelaide. * oe 
Alexandria. Telep. mat. 
Antwerp is 985 
Auckland .. D ә 
$5 Teleph. mat. .. 
Bangkok ; „ bs 
Bombay 
Boulogne 
Buenos Ayres Pt И 
11 Teleg. mat. 
Calcutta ix -" 
Cape Town.. 
Constantinople 
Colombo 
Delagoa Bay 
Durban 
Flushing 
Gibraltar 
Lyttleton 
Madras 
Malta zd vs - 
Mauritius. Teleg. mat. 
Melbourne .. - ЯЕ 
Passages .. 
Port Elizabeth 
Reval js 
Shanghai. ae T 
Singapore. Teleph. mat. 
Sydney rs vs 
Tientsin 
Wellington. 
Yokohama .. 


Total sa 


Value, 


812,946 


WEEK ENDING F B. 28TH, 1899. 


Foreign Goods Transhipped :— 


Rio Janeiro. Teleg. mat. 


.. £1,024 | Malaga. 


Electrical Wares Exported. 
Үквк mpmd Man. 8TH, 1898. 


Port. 


Adelaide 
Albany 

Amsterdam.. MS PH 
Antweip. Electric fuses 
Barcelona .. 


57 
Beira. 
Bombay 
Boulogne 
Buenos Ayres S ais 

й Teleg. mat. 
Cape Town. - s 
Christiana. 

Colombo 
Durban M E os 
» Teleg. mat. 
East London s - 

Gibraltar 

Gothenburg 

Hamburg 

Liban 

Lisbon 

Madras 

Malaga we 

Melbourne .. es СЯ 
ü Teleg. mat... 

New York. Teleg. mat. 

Penang. Teleg. mat. 

Port Elizabeth 

Rosario 

Bantander .. 

Shanghai .. "T ae 

Singapore. Teleg. mat. 

Stettin. Teleg. wire 

Stockholm. Teleg. cable 

Suez 


Teleg. mat. 


б Teleg. cable .. 
Sydney ix T 
Tientsin 
Yokohama .. 


Total as 


Barcelona .. 


Elec. light cable 


Value. 


Foreign Goods Transhipped :— 


. 43,174 


Port. Value. 
Amsterdam.. 100 
Auckland .. 686 
Bombay 55 
Boulogne E - E 61 
Buenos Ayres. Teleg. mat. 921 
Calcutta ЕР m 1,186 
Cape Town 823 
Christiania 90 
Colombo d = 185 
Delagoa Bay. Teleg. mat. 338 
Durban А V T 62 

i Teleg. mat. 111 
East London Р 77 
Fremantle .. 279 
Genoa ; 125 
Gothenburg 21 
Hamburg. 300 
Hobart 728 
Hong Kong.. 13 
Liban E 60 
Malaga 15 
Malta.. 60 
Montreal 61 
Ostend 119 
Penang 13 
Perth ae 50 
Port Elizabeth  .. ix 40 
Rotterdam. Teleg. mat. 27 
St. Petersburg .. és А 11 

0 Teleg. mat. .. 8238 
Stockholm. Teleg. mat. 130 
Sydney : AS oe 2,565 

” Teleg. mat. 266 
Vera Cruz .. E as 13 
Wellington. ae $5 657 

ji Teleg. mat. 2,090 
Yokohama .. Me ES 475 
Total £13,177 
Elec. light apparatus — £280 

Wax ENDING Man "77TH, 1699. 

Port. Value. 
Adelaide £38 
Alexandria .. 18 
Amsterdam.. 142 
Boulogne 2s t 49 
Bremen. Teleg. mat. .. 80 
Buenos Ayres ee 768 
Cadiz 10 
Calcutta 201 
Christchurch 13 
Christiania .. 25 
Colombo 41 
roD een 168 
Delagoa Bay oe as 206 
Durban. Teleg. mat. .. 117 
East London oe 1,009 
Gibraltar. T4 b . 259 

„ Teleg. instruments 1,230 
Gothenburg.. К РА ka 70 
Hamburg 110 
Hobart 137 
Kobe. ` 2,342 
Launceston.. 98 
Lyttleton .. 25 
Melbourne .. 5% oe 261 

у, Teleg. mat... 946 
Penang T "n 20 
Perth.. is 178 
Port Chalmers 81 
Port Elizabeth P» ee 1,517 

T Teleg. mat.. 773 
Port Said .. 8 2 . 137 
Rio Janeiro. Teleg. mat. 881 
Rotterdam. Teleg. mat. 36 
Santos. Teleg. mat. 118 
Shanghai oe oe ee 469 
Singapore. Teleg. mat... 161 
Sydney "S = га oe 286 
Wellington .. T" Es 148 
" Teleg. mat. 298 
Total £13,219 

Durban. Teleg. mat. .. sa 

Rockhampton. Electric light 

apparatus - oe oe 7 

Total ee £100 


Books Received.—“ The Slide Rule,“ by C. N. Pick- 
worth, Wh. 8c. Fifth Edition. Manchester 

“ Measurement and Weighing,” by Edwin Edser. 2s. 64. London: 
Chapman & Hall, Limited. 


Liquidation Notices.—The Electric Lighting Extension 
Byndicate, Limited, meeting at Bartholomew Works, Kentish Town, 


on March 8th and 24th, approved of an 


: Emmott & Oo., 


Ltd. 


ment for the sale 


agree 
of the undertaking to the Penny-in-the-Slot Electric Supply Syndi- 


cate, and for this purpose volun 


upon, Mr. О. О. Bastian being appointed liquidator. 
Creditors of Easton, Anderson & Goolden, Limited, must send 
culars of their debts, &c., &c., to Mr. W. B. Peat, liquidator, 
Lot hbury, B.O., by May 9th. 
Creditors of Electricity, Limited, must send particulars of 


liquidation was resolved 


debts, &c., to Mr. P. W. Davis, liquidator, 613, Fore Street, E.C., by 
May 2nd. 
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Bankside Dwellings.—The St. Saviour's (Southwark) 
Board of Works has resolved that if the City of London Electrio 
Supply Company does not within one month commence to erect 
workmen's dwellings for the people dehoused several years ago, when 
the company’s works were being built at Bankside, legal proceedings 
would be commenced without further notice. 


Catalogues.—Mesers. Flather & Son, of Leeds, send us a 
nicely printed and illustrated list of their multipolar continuous 
dynamos and motors, the output and the various sises being arranged 
in tabulated form. 

The Campbell Gis Engine Company, of Halifax, has brought out 
a new catalogue (April, '99) of the Oampbell oil engine, describing 
its main features, and by means of capital illustrations showing the 
various applications of this special type of engine to electric lighting, 
pumping, launch, and other work. : 

Prepared and illustrated in its usual excellent style, the Edison 
and Swan United Company has issued Section X. of its catalogue 
devoted to high voltage electrical fittingsand accesssories. A variety 
of incandescent lamps, the “cul-de-sac,” division, anti-shock, and a 
number of other types of holders, also divers designs of switches 
and switch covers, ceiling roses, cut-outs, &c., are among the many 
things shown and priced. 


Ediswan Enclosed Motor.—A new type of enclosed 
motor is being made by the Edison & Swan United Company. The 
body consists of two steel castings which form the enclosing frame- 
work and the magnetic circuit. They are accurately fitted together 
at a broad joint which in no way interferes with the perfectness cf 
the magnetic circuit. The material is а specially soft quslity of cast- 
steel, having a magnetic permeability superior to wrought-iron, thus 
reducing the weight toa minimum. Gun metal bearings are fitted 
in cast-iron brackets, which form the end pieces of the motor. These 
are of a particularly substantial design, the brarses being several 
times as long as the diameter of the shaft. Great stiffness is secured, 


while at the same time accessibility to the wearing parte is not 
interfered with in the least. Most effective lubrication is brought 
about by capacious oil chambers cast in the lower parts of the 
brackets, capable of holding a supply of oil for a considera"le time 
without refilling. The oil is drawn up by the action of two chains 
to each bearing and most effectively distributed over the rubbing 
surfaces by means of oil channels and carried back into the reservoir, 
The shaft is provided at each end on the inside of the bearings with 
oil-throwers which cast cff any oil which may travel along the shaft 
into a guard so enclosed that all possibility of oil creeping iato the 
main body of the motor is prevented. The commutator is made 
of hard drawn copper with mica insulation. The conductors are 
securely attached tothe commutator bars and sweated thereia in 
sach a manner t they cannot come loose. The brushes are of 
electro-graphitic carbon having a very high condactivity and readily 
making a thoroughly good contact with the commutator. They are 
held in brush holders of a special design and can be easily replaced. 
The smallest motors have two brushes each side, the larger ones two 
or more according to the output. Any one brash is capable of being 
speedily removed while the machine is running, and all brashes can 
be adjusted individually for pressure on the commutator. It is 
claimed that there is no sparking at all loads, and the brushes are 
fixed in position, not req liting movement from no load to 20 per 
cent. over full load or more. All the brush gear terminals and 
internal connections are at once accessible by lifting the lid provided 
over the commutator box. Та this way the machine may be rapidly 
disconnected in such а way that the upper half of the body may be 
easily removed with its own magnet coil attached, the connections 
being so arranged to the terminal board that a mistake can hardly 
be made in replacing them io their proper positions. Terminals are 
provided so that by following the instructions sent out with every 
moior, the direction of rotation can be at once changed, if desired, 
by re-arranging the connections on the above-mentioned terminal 
board ; such cbange in direction and rotation does not necessitate а 
re-adjustment of the brushes. The wires for connecting the motor 
to the source of supply are passed in through ebonite glands in the 


commutator box which are placed opposite to the terminals into 
which those wires have to go. The armature is of the slotted drum 
type, the plates being securely attached to the shaft by means of gun: 
metal end plates and gun-metal spider, thus securing great freedom 
from eddy currents and consequent cool running. The armature 
wire is of thoroughly insulated highest conductivity copper. The 
magnet windings, also of the highest conductivity copper wire, 
thoroughly insulated, are on two separate bobbins easily detachable 
from the body of the motor, and being fitted with their own pair of 
terminals. The whole of the motor is designed also to stand 20 per 
cent. over load for an hour or more without any injury whatever, 
The parts are so proportioned that the energy waste in the motor is 
the least possible under the circumstances, and thus the motor is of 
very high efficiency. It is completely enclosed—dust proof; the 
commutator cover has a glass window in it for inspection. Е 


Electrical Work in Russia.—A dispatch from St. 
Petersburg to the Financial News says that a syndicate is at present 
being formed for establishing and working eleotrical plants in Russia. 
The syndicate is said to control a capital of 20,000, O00 roubles. It 
includes many important electro-technical concerns of central Europe 
and some great banking firms. Among the former are the General 
Electricity Company, of Berlin, the Uaion Electricity Company 
(Loewe & Co.), and Messrs. Siemens & Halske. 


Extension of Patent.—Mr. James Dick, of Greenhead, 
Glasgow, is applying for an extension of patent No. 12,254, dated 
October 14th, 1885, and amended O :tober 31st, 1893, granted to Robert 
Dick (of R. and J. Dick), for an invention of improvements in the 
manufacture of driving belts or flat bands, and in the means or appa- 
ratus employed. The application is announced for hearing by the 
Judicial Committee of the Privy Council on May 10th. 


For Sale.—Particulars and conditions of sale of the 
stock-in-trade, goodwill, and patent interests of the Hlieson Lamina 
Accumulator Company, Limited, Oamden Town, may be obtained at 
the offices of Messrs. Caprons, Hitchins, Brabant & Hitchins, 7, Savile 
Place, Conduit Street, W.; Mesers. Vallance & Oo., Lombard House, 
George Yard, Lombard Street, E. O.; and of Mr. R. Rabbidge, 
receiver and mansger, 32, Poultry, E.C., and at the premises, 4, 
Greenland Place, Camden Town. The concern is to be sold by order 
of Mr. Justice Kekewich (Earl of Galloway [self and others] v. the 
Elieson Lamina Accumulator Company). Tenders have to bs sub- 
mitted to Mr. W. O. Hewlett at the chambers of Mr. Justice 
Kekewicb, Royal Courts of Justice, by Wednesday, April 13th. Bee 
our Official Notices.” 


Increase of Capital.— Messers. Lahmeyer & Co, elec- 
trical engineers, Frankfort-on-Main, are increasing their capital from 
£200,000 to £300,000. | 


The Midland Electric Power Scheme.—A Birmingham 
paper draws attention to the present position of ths scheme for the 
rovision of an extensive installation of electric power in the manu- 
acturing district of South Staffordshire and East Woroestershire, 
commonly known as the Black Country. The enterprise is promoted 
by a syndicate under the title of the Midland Electric Corporation 
for Power Distribution, Limited, and which will in due course be 
developed into a public company. Tae corporation made their 
application for powers in the session of 1898, and the districts 
echeduled by them are practically com in a circle having a 
radius of 7 miles from a point on the borders of Tipton and West 
Bromwich. The area within this circle, exclusive of a margin of 
Birmingham, is under the control of 28 local governing authorities. 
In two of them—namely, Wolverhampton and Walsall—the local 
authorities already possess electic lighting stations. Some of the 
others approach these towns in size and importance, such as the 
boroughs of Dudley and Weat Bromwich, but there are a number of 
others too small to contemplate a separate electric installation of 
their own, whether for lighting or for power, and their only chance is for 
some combined scheme, either on their own part or by the advent of 
a large trading body such as the Midland Electric Corporation. 
The chief difficulty of the promoters has been with the larger 
local governing bodies, who had already obtained powers of 
their own, and who preferred to wait for experience elsewhere. 
The company have, therefore, had to meet the opposition, so far as 
their respective districts are concerned, of the 8 of Dudley 
and West Bromwich and the urban districts of Smethwick and Old- 
bury. These, of course, would be very important and valuable areas 
to the Electric Corporation, but inasmuch as the latter had secured 
the consent of a very compact group of districts, they thought it wise 
not to imperil their order by holding out for those which cffered 
opposition. They accordingly dropped the opponents, and in August 
last obtained Parliamentary powers to deal with the remsining dis- 
tricts. The concession embraces about half the area originally con- 
templated, but it is the half which contains the greater number and 
the most compactly situated of the works which are likely to become 
consumers. In it are comprised the following:—The borough of 
Wednesbury, the urban districts of Bilston, Coseley, Darlaston, Heath 
Town, Rowley R:gis, Sedgley, Short Heath, Tipton, Wednesfield and 
Willenhall, also the parish of Bentley in the rural district of Walsall. 
These have a population of 192,388. The district of Kirgswinford, 
with a population of 17,832, already had an order, but the District 
Council have agreed to transfer it to the company ; while the basis of 
an arrangement has also since been come to between the company and 
the Oldbury District Council Taree other are&s—namely, those of 
Amblecote, Qiarry Bank, and Walsall Rural, have consented toa 
further application which the company are making in the present 
session. With these additions the company will have an area con- 
taining а population of 251,768. The company have concluded 
negotiations for the purchase of a site for a generating station 
on the West Bromwich side of Tipton, with am 
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and railway facilities for the suppl of ooal, and from this no main or 
feeder to the outskirts of the district need exceed 8 miles in length. 
The engineer to. the company, Mr. G. L. Addenbrooke, has recently 
visited the Continent to inspeot the leadiag stations where operations 
such as those contemplated by the company have already been pro- 
ceeding for some time on a large scale. Since his return the matter 
has been carefally considered by the directors, and plans are now in 
ап advanced state for a station to be erected for the supply of the 
area over whicb powers have alraady been obtained. A commenoe- 
ment is proposed to ba made with plant of 5,000 horse-power, but 
with arrangements to admit of easy extensions. The site chosen has 
an area of 30 acres, and the extensions can be readily carried to 40,000 
horse-power if 1 Before raising their capital the company 
are now engaged іп a further effoit to convince the authorities of 
Dailey, B:ierley НИ, West Bromwich, Handsworth, Smethwick, 
Hales Owen, Lye, and S:ourbridge that it would be to their i:tarest 
to come withia the scope of the scheme. Their plea in this direction 
is based on tha consideration that electricity can be generated far 
more cheaply upon a large scale than upon a small one; and they are 
also willing to supply the current to the local authorities for lighting 
urposes upon a wholesale basis. The terms to which the company 
ve agreed include the following:—For lighting purposes 6d. per 
unit for the first 100 hours of supply per quarter, and 3d. per unit 
for subsequent hours of supply, with discounts of from 5 per cent. 
to 20 per cent. where the consumption is over 109,000 units per 
annum. For power purposes the rates are to ba 3d. per unit for the 
first 78 hours of supply per quarter, and 825d. 
quent hours of supply. The company offer the current to local 
authorities for public lighting at 1:64, per unit. 


New Premises.— Messrs. White & Johnson have opened 
remises at 17, College Place, King's Road, Ohelsea, S.W., as electrio 
Gh Netiboal Electri Free Wiring Co mises 

e Natio ectric Free mpany has 0 
in the Market Place, Redditch. : dd Rerum 


Removals.— Mr. F. Corbett, electrical engineer, has just 
removed from 19, Upper Baker Street, to 6, Baker Street. 

Mr. George Porter, eleotrios] engineer, has just removed from 14, 
Callum Street, E O., to 31, Lime Street, B.O. 

Messrs. Meirowsky & Oo. have removed from 10, Glasshouse Street, 
W., to 52, Queen Victoria S:reet, B.O. 


Secret Commissions in the Electrical Eagineering 
Industry.—The Lord Chief Justice (Lord Russell of Killowen) 
propoe es, on the resumptioa of work by the House of Lords, to draw 
attention to the subject of secret commissions in trade and to intro- 
duce a Bill in order to dcal with the matter. In the meantime the 
fact may be recalled that а special committee of the London Ohamber 
of Commerce have made an investigation of the question апа prepared 
a long report on the subject. A few extracts from an appendix to 
the report may not be without interest at the present moment. The 
first case is that of an electrical and mechanical engineer in the North 
of England. This gentleman writes:—'" I have come into contact with 
several cases most prejudicial to the healthy development of trade 
generally, chiefly among the London engineers, who specify for 
particalar makes of articles and that everything shall be to their 
approval in order to be able to press the contractor for money. Then 
there are consul engineers of the highest standing and, above all 
euspicion, but ia whose offices there are men who, nown to their 
employers, receive indirectly or directly commissions, and who levy 
blackmail on the contractors.” This is a serious indictment, but the 
following inetances, which are cited by a consulting and electrical 
plant manufacturing engineer, are even worse. He says :—“ I have, 
during the period I bave been in business, come in contact with a 
large number of cases which undoubtedly come under the heading of 
secret commissions, and which have left upon my mind a strong 
impression that secret commissions are paid and received in every 
department of business and by almost every of men. In my 
numerous negotiations with local authorities I am constantly 
receiving intimation that I could make my path much smoother 
by availing myself of the services which m3mbers of orations 
are willing to render for a consideration.” A third case 
which relates to the lubricating oil trade of Lancashire and York- 
shire, is discussed by a gentleman thoroughly acquainted with the 
trade. He writes:—'' In regard to cylinder oile, the engineer-stokers 
at mills have been so generally educated by oil-sellers and agents 
that they almost all d grim an allowance of some sort on oil used. 
If not forthcoming complaints are handed in of inferior body or grit, 
and so forth. The amount of allowance varies, but it is now mostly 
about 3d. per gallon or 10s. on a 40-gallon barrel" The writer then 
refers to the blackmailiog tactics of under managers and managers, 
and of storekeepers, and states that “the workers, such as engineer- 
stokere, nearly all belong to clubs, and regularly compare notes as 
to firms who are free in gifts or otherwise.” He also mentions that 
the spokesman of a board of directors in negotiating a fresh contract 
ssid that the former supplier always kept the board, for use at 
their meetings, with cigars; would the prospective supplier do the 
same?" The real question is as to whether any legislation could 
possibly diminish or mitigate any of the evils of which the above are 
only a few examples. 


The "Surveyor" Exhibition. — The ‘Surveyor ” 
Exhibition of road-makivg materials and appliances, to be held at 
the Royal Agricultural Hall in connection with the Building Trades’ 
Exhibition from April 26th to May 6th, will include an exhibition of 


materials and plant, &c., for electric tramways so far as they affect . 


the road surface. Mr. Handcock (Handcock & Dykes) is organising 
this section. It is considered that as all surveyors, chairmen of 
district councils, and roads committees throughout the kingdom 
receive invitations to this Exhibition, it forms an excellent means of 


per unit for subse- 


placing the latest electrical appliances before them. Particulars may 
be obtained from St. Bride's House, Bride Lane, Fleet Street, E. O.; 
applications to be addressed to the Surveyor Exhibition.” 


Workmen’s Compensation.—Last week at Kilmainham 
a young labourer named Maguire sued Messrs Riter, Couley & Co., 
electrical engineers, Ringsend, Dublin, for damages for the loss of a 
toe while employed by them at a steam winch connected with the 
electrical power station. Defendants said they had done everything 
they could for him by continuing his wages and locking af er bim in 
hospital. The Recorder said that the case opened up a very serious 
matter. It would bs a very big responsibility if a compsny were to 
bs held liable to the full in the care of a boy who had just entered 
their service and who having met with an acciden*, was to become an 
absolute annuitant on their hands. It was a really startling proposi- 
tion, and he only wished that Mr. Chamberlain could have been 
present in court. He added that no one had greater sympathy with 
the working classes than he bad, but he was certain that no one 
would be disposed to urge that a company should ba made to pay 
heavy damages under circumstances like this. The Ac* fixed a great 
responsibility, no doubt, on big industries, and he could not see 
that the injury caused to this youth was in any sense а permanent 
one, in the sense of depriving the plaintiff of the capacity cf earninz 
his bread, and he had a g eat difficulty in moasaring what pecaniary 
loss this yoath had suffzred. He would under all the circumstances 
е us jastioa of the case met by making a decree for £1 123., 
with oosts, 


ELECTRIC LIGHTING NOTES. 


Barrow.—Something like 6,000 lamps have been applied 
for in connection with the electricity unde . Application is 
being made to the Local Government Board for a £15,000 loan for 
extensions, as the present capacity of the plant is exhausted. It is 
only intended to spend £4,500 at present. The mains bave been 
carried as far as Farness Abbey. | 


Barton.—The Board of Guardians have decided to apply 
to the Local Government Board for sanction to borrow £3,355 for the 
electric lighting of the new Union Infirmary at Patricroft. 


Bermondsey.—In the House of Commons last week the 
Bill to confirm a provisional order made by the Board of Trade 
rary the Electric Lighting Acts, relating to Bermondsey, was read а 

me. 


Blackrock.—The Urban Council has received a circular 
from the Municipal Industries Syndicate with reference to the elec- 
tric lighting of Blackrock. It was ordered to be marked read.“ 


Canterbury.—A claim was made here the other day 
against the Oorporation for injuries sustained through negligence in 
leaving the electric light trenches unprotected. Plaintiffs, who, with 
their horse and trap, fell into the trench, secured a verdict of £45 and 
£20 and costs respectively. 

Last week a Lccal Government Board inquiry was held into the 
application for а loan of £13,250 for extensions to the electric light 
and dust destructor works. Mr. Hammond, consulting engineer, was 
present, and gave details of the proposals. 


Chesterfield.—The following letter has been addressed 


to the town clerk: — 
Chesterfield, March 29nd, 1899. 


CHESTERFIELD ELEcTRIC SUPPLY. 


Dear Sir,— We desire to advert to the negotiation which passed. between us 
while the General Power Bill was depending in Parliament, and to make the 
following proposition for the consideration of the Electric Committee of the 
Corporation :—Our cliente will at once erect at their own expense suitable and 
sufficient plant to meet the electrical needs of Chesterfield, and will undertake 
to deliver current to the Corporation at the confines of the Borough for dis- 
tribution inthe town. They will be prepared to supply up to a maximum of 
250, rising, say, in five years, to 500 borse-power (the town taking as a minimum 
one-tenth of this maximum load), at the price of 24d. (two pence-halfpenny) per 
Board of Trade unit. Our clients make this proposition and quote this low 
price, in the belief which they confidently hold that electrical energy 
would come into much more general use in & manufacturing com- 
munity if it were available at a lower price than it із at 
present. They are prepared to run a considerable risk in order to establish 
the feasibility of their system, and they will furnish all proper and adequate 
guarantees to the satisfaction of the Corporation of the permanence and 
sufficiency of the supply. They are willing that in case of difference all elec- 
trical matter should be referred to Sir Frederick Bramwell, Bart.,or him failing, 
Mr. William Henry Preece, the electrician to the Post Office. You will at once 
see that by adopting this proposal Chesterfield will become the pioneer town 
in the matter of cheap electrical supply without the ratepapers having to pro- 
vide the capital for the plant. Awaiting, as we hope, the favourable con- 
sideration of the Committee, 

We are, 
Yours faithfully, 
(Signed) Davies, SANDERS & Co. 


Crewe.—The Local Government Board, before giving 
sanction to a loan of £26,000 for electric light purposes, has asked as 
to the suitability of the site, and the probable revenue from the rew 
illuminant. It was stated that Mr. Hopkinson, of Manchester, the 
engineer of the scheme, had declared the suitability of the site, and 
that a canvass made as to the likelylrevenue from consumers of the 
light was satisfactory. 


Deal.—The Town Council having received a report deal- 
ing with electric lighting for Deal and Walmer, has decided to 
adjourn the matter for the present, as the rates are already heavy. 
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Derby.—It has been arranged that in streets where the 
electric light mains bave already been laid the gas lamps shall be con- 
verted into incandescent electric lamps, on condition that the cost to 
the Highways Committee does not exceed £1 per lamp, and that the 
charge for electric light does not exceed the present cost of gas. 


Dublin.—Now that the new cables are being laid down 
Jn connection with the electric lighting, arrangements are also being 
made for changing from 100 to 200 volts. Current is transformed 
down from 2,000 volts at sub-stations, of which six have had to be 
provided. Formerly it was traus formed down to 100 volts on con- 
sumers’ premises. A new sliding scale of charges has 
introduced. 


Eastbourne.—It is stated that the Eastbourne Electric 
Light Company have agreed to sell their undertaking to the Town 
Oouncil for £82,135, which represents £21 for every £10 share. 
Immediately the Corporation obtain possession of tha works they 
will effect an extensive improvement in the electric lighting of 
the borevgh. The parades will be lit by a line of small electric 
lamps similar to those used at Dover. Electric trams may also be 

in the town. The Council expect to make an annual profit 
of £1,500 from the undertaking. 


Ecclesall.—The Board of Guardians will hold a special 
meeting with regard to the estimate for a proposed electric light 


installation prepared by Mr. H. W. Ravenshaw, electrical engineer, 


Edinburgh.—The Town Council has accepted estimates 
to the extent of £5,003 18s. 4d., for work at the Macdonald Road 
power station. The Council also sanctioned £8,827 for the formation 
of the subway from Macdonald Road station up Leith Walk to 
Picardy Place. The whole of these estimates accepted were the 
lowest sent in. 


Fallsworth.—Mr. John Dagdill, electrical engineer, of 
Failsworth, was successfal in entering the District Council at the 
election last week. 


Grays,—The District Council is considering sites for ele- 
tricity works. 


Hanley.—The Electric Ligbting Committee has reported 
that the borough surveyor and electrical engineer have submitted the 
annual statement of accounts in connection with the electric light 
undertaking for the year ended December 3186 last, showing a 
balance of £376 12s. 7d. to be made up by the general district rate. 
Tbe committee recommended app on being made for a loan of 
£5,000 for the extension of cables in the ois ba and the provision 
of transformers, meters, &c. The Council has adopted the report. 


Hebden Bridge.—It has been decided to inclnde in the 
renovation of Salem Ohapel, Hebden Bridge, a complete installation 
of electric light. A new Baptist church, now › is also to be 
lighted electrically. 


Hull.—The Electric Lighting Committee has resolved 
upon main extensions in Great Thornton Street (£188), Hessle Road 
(£540), and Park Avenue (£145). The feeders in the Old Town system 
are to be in at a cost of £450. The chairman of the Com- 
mittee (Councillor Skinner) went over the financial state of the 
undertaking, and added that the Committee proposed granting an 
honorarium of 100 guineas to Mr. Barnard in consideration for his 
work in the design and erection, &c., of the new works which had 
been opened during the year at Sculcoates Lane. Mr. Barnard had 
saved the expense of a consulting engineer. The loans sanctioned 
work out at :—Old works (completed some time ago); £45,800; new 
works (recently completed), £40,690; new extensions (now being 
carried out), £26,000. _. 


. Italy.—A company has just been formed in Naples, with 
а capital of £200,000, to be known as La Societat di 
Elettricità, to put down a plant to ntilise the water-power of the 
Tusciano River to distribute the electrical energy generated for 
power purposes to the many industrial concerns at Salerno and 
Torre Annunziata. 


Keighley.—The Council's provisional order having been 
approved by the Board of Trade, the Gas Committee are taking steps 
to carry it into effect. Some Corporation property at Low Bridge 
has been selected as the site for the works, and an engineer is to be 
advertised for to prepare plans and estimates, and superintend the 
erection and running of the plant. An agreement has been arrived 
at with the Keighley Tramways Company for the supply of current 
for working the cars, and further ons are to take place. If 
the present idea is carried out, the Corporation will lay the cables, 
&c., and charge the company for the power at a fixed rate. There is 
a further question of cars. It is suggested that in the event of the 
company not caring to provide the cars the Corporation should do so, 
and them to the company at a rate which would meet the cost 
of interest and depreciation. 


Kingstown.—The District Conncil has been considering 
ап offer from the Municipal Industries Syndicate to light the town 
with electricity, The Council, tt ough desirous of having the electric 
light, will take time to consider whether to accept the offer. 


Llanrwst,—The Llanrwst electricity supply station was 
opened by the Right Hon. Earl Carrington, G.C.M.G., on Thursday, 
March 30th. His Lordship was met by a representative gathering 
from the town. Among those present were Messrs. C. Fred. 
McInnes, A I. E. E., and A. E. Malpas, A.I E.E., representing Messrs. 
Calvert & Co., the contractors, and Mr. E. R. Peers, A. I. E. E. His Lord- 
ship was escorted to. the works in Watling Street. After inspecting 


the station, a short description of which was given by Mr. Peers, Earl 
Oarrington, in a few well-chosen words, declared the works open and 
switched on the light. The switch handle used was of elaborately 
chased silver, and after removing, was mounted on an ebony 
and silver vase and presented to his Lordship by Mr. McInnes. 
The presentation was engraved with bis Lordship's coat of arms and 
а suitable inscription. The company present then adjourned to tha 
Victoria Hote], and were entertai at dinner by the Llanrwst 
Electricity Supply Company. The contract for the whole of the 
work which was entrusted to Messer. Calvert. & Oo., of Manchester, 
at the beginning of January, is now practically completed. Already 
over а mile of mains have been laid and connections are being rapidly 
roceeded with. The work throughout has been under the рш 
Койыс, of Mr. C. Fred. McInnes, A.I.E.E. The cost of gas in the 
town is 5s. per 1,000, and the Electricity Supply Company expect to 
be able to reduce the proposed charge of 8d. per unit very shortly. 


Lowestoft.—To-day a Local Government Board irquiry 
is to be held regarding various loans propored to be raised by the 
Corporation, includiog £30,000 for electric lighting purposes. 


Maerdy.—A provisional order has been granted to the 
Maerdy Electric Light Company, Limited, Rhondda Valley. 


Newington.—At the last Vestry meeting the Electric 
ighting Committee asked to be empowered to appoint the requisite 
working staff, the total smount for wages being estimated at 
£1,120 12s. per annum. The matter was referred back to the com- 
mittee for a detailed report as to the staff р . The 
ү unit аге to be 6d. for the first hour, 4d. for the second hour, 3d. 
or any time after, and 24d. for motive power. 


Newport.—Electric arc lamps have been substituted for 

lamps in Maindee, Alexandra Road, &c. The Lighting and Traffic 

mmittee is considering the use of incandescent electric lamps to 
replace gas lighting in other parts of the town. 


Oldham.—The Electric Light Committee last week dis- 
cussed a report from Prof. Kennedy on the to double the 
pressure, so as to supply a larger area and obviate the establishment 
of branch stations. e present boiler power at the central station 
is insufficient for the engine room са y, and it is proposed to pro- 
cure four additional boilers. The new works, which bave no connec- 
tion with the tramway scheme, are estimated to cost about £20,000, 
and it is proposed to apply for borrowing powers for that amount. 


Pontefract.— Last Saturday the Guardians instructed the 
Building Committee to take steps to light the workhouse buildings 
by electricity. 


Rotherham.—A deputation from the Corporation has 
interviewed Prof. Kennedy, and now reports that Prof. ошо 
made provision in his scheme for taking in tramways at any ; 
that it was advisable to defer the street lighting, as possibly the 
present lamp columns may be utilised; and that the site he had 
pert for the generating station was the best of the available sites 

e seen. 


Shoreditch.—At a meeting of the Vestry on Tuesday, 
Dr. Mansfield Robinson, vestry clerk, submitted the following 
important communication from Mr. C. J. Stewart, clerk to the 
London County Council:—" Some few instances have occurred in 
which the Council has approved the works referred to in notices 
served by electric lighting companies under their respective orders, 
as to which works the local authorities concerned have afterwards 
raised objections or have imposed conditions not quite in acoord with 
those imposed by the Council. The Highways Committee, which 
advises the Council on such matters, bas, therefore, directed tbat in 
order to secure if possible uniformity of action in future, intimation 
shall be given to the local authority concerned of every such. notice 
served upon the Council, so that such local authority may have an 
opportuni of expressing its views before the Council's spproval or 

zen is given to the works referred to therein. I am to point 
out, however, that as each order requires that the Council's a val or 
disapproval of works shall be signified within one month from the 
receipt of notice from the undertakers under the order, it will be 
necessary for the local authority to communicate its views to the 
Council as quickly as possibly with regard to the works referred to 
in any notice, in every case within 14 days after the receipt of 
the intimation from this office of the service of such notice.” It was 
decided to refer the letter to the Lighting Committee for con- 
sideration. Another leng dircuesion took place on the presentation cf 
the adjourned report of tbe Lighting Committee wbich recommended 
the Vestry to enter into an agreementfor the supply of current for 
motive power purposes to the new printing works of Mess. 
Wertheimer, Lea & Co. on ial terms for а period of 21 years. It 
was contended during the discussion that it would be unwise for the 
Vestry to commit itself to ап agreement for such a long and 
on а show of hands the recommendation was lost, thus 
shelving the matter for the time being. 


Uckfield.—At the last meeting of the Rural Council, the 
committee appointed to consider the question of the application for 
& provisi order for electric lighting at Crowborough, re 
tbat tbey did not consider it advisable at the present for the Council 
to apply for such an order, and tbat with regard to the proposed 
application for one from the Orowborough Gas Company, they were 
of opinion that that body shculd not ba invested with powers usually 
given in a provisional order until they bad obtained statutory powers 
reeprcting the supply of gas. They aleo recommended thet the 
meximum rate per upit should be 6d. instead cf Ad. as suggested. 
The report was adopted. 


(Continued on page 557.) 


Vol. 44. No. 1.115, APBIL 7, 1899.] THE ELECTRICAL REVIEW. 558 


THE DEVELOPMENT OF 
BRIGHTON ELECTRIOITY 
WORKS, 


(Concluded from page 514.) 
BRIGHTON is, of course, a fashionable water- 
ing place, but it is neither the influx of 
yisitors nor the shopkeepers who supply their 
needs, that are responsible for the commer- 
cial success of electric lighting, indeed, if the 
high-class residental districts of Brighton 
were to be electrically disconnected from the 
rest of the town, say, to become a portion of 
Hove, it would not prove in the slightest 
degree inimical to the electricity supply 
system ; indeed, reasoning entirely from the 
conditions of supply, it ought to prove ex- 
tremely beneficial. 

We all recognise that it is very desirable 
to be ab‘e to supply electricity to each and 
every. customer, no matter whether his 
demand may be regular or irregular, and 
make a profit cut of him, but under- the 
present conditions of electric lighting that is 
difficult; probably there may arise in the 
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Tux MULTIPOLAR PLANT AT BRIGHTON; The Extensions are being carried out beyond this Plant. 


next few years an engineer who has sufficient confidence in Brighton has carried to a logical conclusion the principle 

storage to put down huge batteries of accumulators, and clearly laid down by Mr. Wright, that it is not so much the 

thereby reduce the standby losses, but as things are ordained electricity consumed as the period in which it is consumed. 

at the present moment we are obliged to consider the economics As the subject of the Brighton sliding scale of charges is of 

of running machinery at varying loads. general interest, and as the Brighton Corporation has 
F 
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recently, on the 
advice of . 
Wright, still fnr- 
ther reduced the 
price of electricity, 
we will give some of 
the reasons that 
have led to this. 

The principle of 
making a reduced 
charge after the 
initial costs have 
been covered has 
been adopted in a 
great many busi- 
nesses in which the 
cost of getting 
ready forms a very 
large proportion of 
the total expendi- 
ture. Two familiar 
instances are the 
charges re о: 
grams and parce 
post. There can be 
obviously no com- 
parison between the 
supply of gas and 
water and electri- 
city. In the latter 
case machinery and 
mains have to be 
more than equal to 
the greatest demand 
made on them 
during the year, 
even though the 
demand should only 
last а few minutes 
- in the whole year, 

As a matter of 
fact it can be shown 
from the Brighton 
balance-sheet, that 
out of total net 
cost of £29,970, 
£25,541 was in- 
curred by having to 
keep the machinery 
and mains con- 
stantly in a position 
to supply current 
when called upon 
to do во, 

Toput the matter 
In another way it 
may be said that in 
1898 it only cost 
the Corporation 
three - fifths of a 
penny per unit to 
continue running 
the machinery after 
it had been once got 
ready to supply. 

It will be seen 
from the analysis 
set forth in the sub- 
joined table that the 
revenue derived 
from the electricity 
sold during the first 
hour and charged 
at 7d. per anit 
barely covered the 
cost of getting the 
machinery ready 
and producing that 
electricity. On the 
other hand, over 
£6,000 was ob- 
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. tained from the sale 


of electricity after 
the first hour’s daily 
use, which cost only 
three - fifths of a 
penny per unit to 
manufacture, and 
produced inrevenue 
14d. d unit. 
Following this to 
its natural con- 
clasiop, the import- 
ant fact to be borne 


in mind is to keep 


up the price of the 
first units, but by 
all means reduce 
electricity to the 
long hour customer. 
It is only by accept- 
ing such a principle 
in other towns 


adoption of elec- 
tricity for motive 
power purposes. A 
ood deal has been 
one we admit, 
but the field is 
still comparatively 
unexplored. Darin 
1898 over 1,032,000 
units were sold in 
Brighton between 
6 am. and dusk, 
which demonstrates 
the enormous use 


who are opposc d 
to Ше maximum 
demand system to 
mention that only 


7 per cent. of the 


consumers in 


intermittently and 
irregularly as to 
make the regulation 
of pressure in their 
district very 
difficult ; others are 
residents who use 
their houses in 
Brighton only for 
one or two months 
in the winter, and 
the occupiers of 
places of business 
and offices that 


close before 7 


o'clock every 


evening. 


For the ape 
of showing ow 
the demand system 
actually affects the 
accounts of con- 
sumers, we are re- 
producing two 
actual accounts 


-— 
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marked B and C. It will be noticed that B is amounts to £10 16s. 11d., and the number of units con- 
apparently not a long hour consumer, for in the first вошей are 416, which averages 6 2d. per unit. On the 
half-year he is only able to consume 18 units at the other hand, C, who throughout the year is steadily obtainin 
lower rates, while C, not only in the first quarter derives his electricity at a cheap rate, pays annually £18 68. 4d., an 
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consumes 1,489 units at an average cost 
of 2:2d. It is not difficult to realise upon 
walking through the streets of Brighton 
that the psying consumers do not reside 
in the most fashionable quarters. Some- 
time ago we visited the poorer districts of 
the town, rarely if ever frequented by the 
visitors, and found electricity being used 
in the smallest shops. It was a revelation 
to find small sweet stuff, greengrocery 
establishments, butchers, beershops all 
consumers of electricity, while even marine 
store dealers and secondhand clothes 
shops were connected to the lighting mains. 
It is not because the profits at these 
establishments were large, probably the 
takings were not more than a few pounds 
per week, it is merely because the shop- 
keepers discovered that electricity was 
infinitely cheaper than gas. These are 
the long hour consumers, who obtain their 
electricity cheap and at the same time 
provide the most economical load for 
the electricity works. 

The advantages of supplying poor 
neighbourhoods with electricity are very 
marked from the suppliers’ point of 
view, but it ought to be clearly recog- 
nised that very little can b2 done unless 
electricity is cheap; directly, however, 
the consumers in a poor neighbourhood 
have found electric lighting to be cheap 
they tell their neighbours, and thus ad- 
vertise in the very best possible manner 
the merits of electricity. Probably 
one of the most serious obstacles in the 
way of developing the smaller class of 
consumers is the capital outlay involved 
in making the necessary connections to 
the mains, and there is no doubt that 
some method which is equally «ffective 
but less expensive than those usually 
employed is necessary in lighting poor 
districts. 

At Brighton a simple system of 
jointing a house service has been 
evolved which is distinctly economical, 
and, we should imagine, highly effi- 
cacious. It consists of a lead joint 
cover in two halves, and after the 
house service has been connected to 
the main the top half of the cover is 
fitted on to a ledge in the lower 
half in such a way as to permit of molten 
metal being ran in, which effectually 
seals the two halves together, more- 
over, the cover is in complete con- 
nection with the armouring of the 
cable. Electricity at Brighton is 
charged on one tariff, whether for street 
lamps, corporation buildings, or private 
consumers, no discount whatever being 
given to large consumers. Before leaving 
the subject of charging, it is interesting 
to give the following statement of the 
average prices paid for the electric light- 
ing of the various municipal buildings, 
which show the benefit the Corporation 
derive from this equitable scale of charges 
which automatically discriminates between 
the profitable and unprofitable irregular 


Users: — Average price paid, 
striking advantage from the operation of the system, but in The Done . 74. per unit 
the second quarter the whole of the electricity consumed by Pavilion Rooms % m am 0606 и 
him is charged at the lower rate. In other words he pays eee: n а о жа (da » 
for the second quarter £1 13s. 5d. for 247 units, while B pays Town Hall ... _.. є а «= 


£1 128. 9d. for 66 units. B's electricity bill for the year Public street lighting... ... 24d. 
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The саве of the Dome well illustrates the jastneas of the 
system. When the Pavilion Committee generated their own 
electricity the average cost pər unit came to over 2s., and it 
costs this undertaking just as much to provide the n 
machinery and mains for supplying the Dome, which is u 
less than twice a week on the average, as if it were used 
every night. 

The table which we reproduce showing the growth of the 
electricity works is interesting, and, moreover, reveals some 
curious results, that шау be justly attributed to the special 
em of charging. In conjunotion with this the curve 

owing the unite sold per maximum kilowatt demanded off 
mains is instructive, because it demonstrates very clearly how 
the units sold per maximum kilowatt follow the lowering of 
the secondary tariff. It will b» seen that in less than seven 

ears the number of consumers has increased 10 times, the 
amp connection increasing at about the same rate. The 
total revenue has grown very markedly, and nothing shows the 
advantages of the system of charges more than a comparison 
between the total revenue per annum and the average price 
obtained per unit. 

In the administration and management of the Brighton 
works there are many features interesting to central station 
men, and probably at a future date we may refer to them. 


Electric Traction Patents in Italy.—An action has 
bsen brought by La Com ie Thomson-Houston de la 
Mediterranée against the Leghorn Electric Tramway Com- 

y for alleged infringement of its patente, The case has 
| een adjourned in order that Messrs. Schuckert & Oo., of 
-BaBcock & Witcox BOILERS AT BRIGHTON. Nurembourg, who supplied the plant, may reply to the 


TABLE SHOWING PROGRESS AT BRIGHTON, 


| . - To date, 
pm 1892. 189. | 18и. 1895. 1896. 1807. : 1808s. March 6th, 
| (ЖАЙ Hu | ^ 1899. 
Number ot units sold  ..  ..  ..  ..| 156110 | 286,895 | 583,701 | 867,494 1,988,821 | 1,992,501 | 2,648,701 E 
Total number of consumers connected ... ... 218 423 853 1,065 1,866 1,728 2063 2,104 
Total number of lamps connected i ae 11,229 17,760 | 38,949 50,064 66,720 86,299 . 108547 111,479 
Number of units sold per maximum load on : | | 
station .. .. 2 .. 0 603 700 788 946 1,068 1,180, 1,114 | 
Maximum demand off mains in kilowatts 
(selling load. 223 368 654 826 1,152 1,495 1,962 
Units sold per maximum kilowatt demanded | | 
Toff mainz. 700 780; 890 | 1,030 1210| 1,940 1,953 | 
Number of 8-C.P. lamps connected per 1,000 | 
inbabitants eom 96 151 322 419 553 708 897 
% dM! ML 130/785 296.808 253. 793 621 927 603.880 656.200 
Increase in number of units ro¹ ..... 83 9, 103% 49 9% 607 43% „39% 
verage obtain ive sos dev ss 7d. 6 18d. 6°12d. 471d. 4 А 85а. y 
Total D "a es ы woe, eee | £4,687 £7,806 | £15,556 | £17,550 | £26,527 | £28,828 237,831 
Gross profit... ns EN ini 558 .. | £2,229 £4,157 £9,884 £9,012 £14,714 £14,205 219,289 


Net proft e. ёв | £446 | £4870 | £1,235 £5883 | £2969. 26891 


| | 


STATEMENT SHOWING HOW THE PROFIT MADE IN BRIGHTON DURING 1898 was DERIVED. 


— — — .)ͤ M ——— — — —— - 


Net cost of getting ready to supply electricity, in- £ в. d. £ в. d. Revenue derived from sale of elec- E 3. d. 


ing salaries, wages, interest, and sinking fund tricity duringthe first hour day 
acinis ear осе шагат, ae 23,349 0 0 877,460 unite at 7d. per unit 25,592 0 0 
Oost of produ the electricity consumed during the Revenu з derived from electricity after 
first hour per , including coal, stores, and plant firat hour’s daily use, 1,771,241 
repairs. 877,460 units at fd. per unit .. 2192 0 0 units at 14d. per anit з .. 11,070 0 0 
| | | ———— 25,541 0 0 Surplus on work done on consumers’ 
Oost of producing all electricity consumed after the premises dns esi T 199 0 0 
first hours daily use. 1,771,241 units at #4. рег 
unit ép" Has дє Pur aes ep 4,429 0 0 
£29,970 0 0 £36,861 0 0 
| BALANCE. 
Profit on units sold during the first hour per дау ... £51 0 0 
Profit on units sold after first hour per day at Ñd. 
per unit ... o i 85 i 05 .. 6,641 0 0 
Profit on work done on consumers’ premises кг 199 0 0 
| | — £6891 0 0 


£36,861 0 0 226,881 0 0 


* 
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ELEOTRIO LIGHTING NOTES. 


(Continued from page 552.) 
St. Pancras.—The Vestry at the last meeting sanctioned 


an expenditure of £3,583 for the purpose of extending the aro light- 


ing in Gordon Square and other thoroughfares by the erection of 49 
arc lamps, and decided at the same time to lay low tension mains in 
part of the same area at an estimated cost of £650. The Electricity 
Committee reported that additional plant was required to meet the 
future demands upon the Regent’s Park station. It appeared that 
the two large engines and dynamos ordered in November, 1897, had 
not yet been delivered, and Mr. 8. Baynes, the chief electrical engineer, 
did not expect to obtain delivery of the first set until August, and the 
second set in September next. The committee stated that when 


erected that plant would only be sufficient to meet the | 
demand for the next two years and that it was advisable, owing 
to the long iod of delivery due tothe activity in the en т- 


ing trade, to obtain tenders for additional plant, the supply of which 
could not be ted for quite two years. Oa the recommendation 
of the committee it was resolved to invite tenders for two 750. H.P. 
engines and dynamos with condensing plant and pumps and two 
boilers fixed complete ata total cost of £19,000. 


Stratton.—The District Council last week had the elec- 
tric light question under consideration. The terms upon which the 
Bude Electric Lighting Company could supply current were stated 
by Mr. G . The Council, after discussion, decided to recom- 
mend the Parish Council to adopt electric lighting as soon as the 
company can supply it. 


Sunderland.—The Lighting Committee has had before 
it a rt from Mr. Snell, the electrical engineer, regarding applica- 
tions for current in Monkwearmouth ; the cost of acceding to the 
applications would be £577, and the income from oonsumers would 
be £90 per annum. After consideration it was thought that the 
importance of introducing the light into the lower 
wearmouth was so great as to justify ап adjournment for further 
consideration. Upon Mr. Snell's recommendation the Committee 
decided upon a new departure in the erection of three pillar boxes in 
different sections of the town, so that in case of anything going 
wrong with the light the fault could be located from one of the pillar 
pozos, and the light turned off from one district without disturbing 
the others. 


Weston-super-Mare.—On 28th ult. Major Cardew held 
an inquiry Into applications of the Weston-super-Mare and District 
Electrico Lighting and Power Syndicate and the Municipal Blectric 
Power and Distribution Company for provisional orders. Mr. Sydney 
Morse was in attendance for the Municipal Electric Power and Dis- 
tribution Company, to whom the Council are seeking to transfer 
their powers. Mr. F. E. Gripper, electrical engineer to the syndicate 
and managing director of Edmundsons’ Electricity Corporation, 
ее for the syndicate. Arguments were put forward in favour 
of applications, and Mr. W. C. C. Hawtayne, who was en 
by the Council, compared the terms of the contending com i 
ving, as his opinion, that the terms of the Municipal Оотрапу 
were preferable. Major Cardew said he would report to the Board 
of Trade at an early date. 


Woking.— Last week a public meeting discussed the 
electric lighting question, and decided to request that the District 
Council at once convene а special meeting of ratepayers to take into 


serious consideration the advisability of negotiating for the purchase. 


of the company’s undertaking. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Tramways Committee last week had 
under consideration the contracts for the construction of the electric 
tramways between Market Street and Woodside. The work was 
divided into five sections, as follows:— Permanent way and road 
work, overhead line construction; feeder, pilot, and test cases; cars 
and acorssories, and switchboards and instruments. For the first 
section, the offer of Messrs. Jobn M'Adam & Bone, Aberdeen, was 
accepted, at a cost of about £19,000. For the remaining sections, the 
following leet of four firms was selected :—Blackwell & Co., British 
Thomson-Houston Company, M'Oartney, M'BElroy & Oo., and the 
Westinghouse Company. In connection with these, it was remitted 
to а sub-committee consisting of the convener, Treasurer Bisset, Mr. 
Glass, and Mr. Bell, the electrical engineer, to make inquiries with 
regard to certain points in their tenders, when one or other of these 
firms will be selected for the contracts mentioned. 


Blackburn.— The electric cars have been very succesefal 
during the few days they have been running. Last week 44,000 
more passengers were carried than in the same week last year, while 
the receipts were nearly £450 more. 


Chester-Kelsall.—A meeting of Kelsall residents was 
held some days ago to consider a proposes light electric railway 
between the above two places. The length is put at eight miles, and 
the cost about £40,000. Mr. Rowlands, of London, who is one of the 
promoters of the undertaking, gave а few details of the proposal. 
He asked the meeting to pledge itself to а certain sum toward the 


cts of Monk- | 
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promotion enses. The application ought to be lodged at once 
with the Light Hailways Commissioners. A committee was formed 
to further consider and arrange for the scheme to be proceeded with. 


Dover.—At last week's meeting of the Corporation it was. 
stated that the result of tbe year's working of the municipal electric 
tramways was a sum of £9,000, taken in ld. fares. A profit of over 
£2,000 has been made, which goes towards the relief of the rates. 


Glasgow.—The Corporation Tramways Committee last 
week considered offers for the conversion of several routes of the 
tramway system to electric traction. The Committee recommended 
the ecceptance of offers amounting to £102,000, and these contracts, 
if fixed, will connect the south side and east end of the city with. 
Kelvingrove Park, where the Exhibition of 1901 is to be held. The 
successful contractors are as follows:—Messre. A. Stark & Son, 
Glasgow, from Whiteinch to Anderston Cross, £25,739; Messrs. 
A. & J. Faill, G w, from Langside, vid Eglinton Street, Renfield 
Street, and Sauchiehall Street, to Overnewton, £32,610; Messrs. 
M’Oartney, 1 Co., America, from Anderston Orosa to Bridge- 
ton Oross, and also London Road to terminus, £20,751; and Mr. Daniel 
Murray, Maryhill, from Bridgeton Oross to Dalmarnock terminus, 
Pollokshaws and Pollokshields to Eglinton Toll, and Rutherglen 
Road, from Braehead Street to Crown Street, £22,973. Mr. H. F. 
Parshall, London, was appointed consulting engineer. 


Keighley.—The Corporation Gas Committee is trying to 
get the Keighley Tramways Company to agree to take a supply of 
electricity for working the tramways. The decision turns on the. 
question of charge. In the event of a change, the Corporation may 
either furnish the new cars and rent them to the company, or the 
company may provide cars of their own, to be taken over by the Oor- - 
poration at a valuation when the company’s lease runs out. The 
question of buying ont the company has been referred to, but at. 

resent appears to be out of the question. The Oorporation distri- 
uting centre is to be at Low Bridge. ; 


Liverpool.—It is stated that on Sunday an accident 
occurred to an electric ear and trailer. When turning a corner into . 
Canning Place both left the rails, and a cab was somewhat injured 
by collision. A newspaper report says that the car driver applied the 
brake when nearing the corner, but it failed to act. 


Morecambe-Fleetwood.—Plans have been submitted to 
the Lancaster District Council of the route proposed for the Morc- 
cambe-Fleetwood Electric Tram Oompany’s line. They have been 
referred to the Highways Committee. 

tion's Bill 


Sunderland.—With reference to the Co 

for working tramways by electricity, that body week came to 
terms with the Sunderland 3 to take over as a 
going concern in January next the g horse tramway. The pur- 
chase money is to be £34,000. 


West Ham.—The Town Council last week had a discus- 
sion on the tramways question, the Tramways Ocmmittee having sug- 
d that а deputation should visit Glasgow, Dover, Halifax and 
ublin for the purpose of seeing electric tramways there. A recom- 
n was taken back by the committee for further con- 
ві on. 


TELEGRAPH AND TELEPHONE NOTES. 


German Cable Station in Africa. —The Bureau Inter- 
national of Telegrapbs in Berne announces that in the course of the 
present month it is proposed to put into telegraphic communication 
the district known as Swakopmund, a place on the South-West 
Coast of Africa, in the neighbourhood of Wilflech Bay. This will 
be done by leading in the cable, the property of the Hastern and 
South African Telegraph Company, which at present runs direct from 
Oape Town to Mossamedes. 


Glasgow and the Undergrouud Telephone Pipes.— 
The dispute between the Corporation of Glasgow, as the local authority 
in charge of the streets, and the Postmaster-General regarding the 
demand of the Post Office authorities to lay pipes underground for the 

urpose of affording facilities to the Nations] Telephone Company 
dr the connection of pts yer d is ао ha me ha iren Pull 

lasgow papers say that riff Berry esday, April 
19th, at 11.55 a.m., as а date on which to hear in the petition 
by the Post Office for the granting of the consent sought for. The 
pursuer is the Right Hon. A. Graham Murray, Lord Advocate, acting 
under the Orown Suits (Ssotland) Act, 1857, on behalf of and as repre- 


` senting the Postmaster-General. 


п „рано е поа Поши of ше 
rat to 
place their wires underground on certaln оона 


The Postal Telegraphists.—At a meeting convened by 
the Postal Telegraph Olerk? Association last week, Mr. O. H. 
Garland (general secretary of the London Branch of the Association), 
moved a resolution which reiterated the demand for a Select Com- 
mittee of the House of Commons to inquire into the causes of dis- 
satisfaction in the Postal Telegraph i He eaid that the 
£380,000 additional which had lately been appropriated to an incr. ase 
in salaries, simply meant in many cases an additional 444. per week 
to men not having enough to live upon. They claimed that every 
man jn the Postal Telegraph о m be able to Pes E £190 
per annum as an operator. ey or an impa uquiry, 
despite what Mr Hanbury had said. The resolution was adopted. 
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A Protest against Monopoly.—At Calcutta during the 
discussion of the Indian Budget in the Legislative Council, Mr. 
Allan Arthur, the representative of the Calcutta Ohamber of Com- 
merce, referred to a long standing grievance, namely, tbe cost of 
telegrams between India and Europe. He said that the cable com- 
panies were the enemies of progress in this matter, and pointed out 
how badly India was cerved with Press messages, and how high 
charges were strangling Press enterprise, with the result that this 
great Empire was kept most mesgrely informed cf what was going 
on in other countries of the world. He held in his hand telegrams 
from every Chamber of Commerce in India pressing the Bengal 
Chamber to urge the importance of this question on the notice of the 
Viceroy. The merchants of India respectfully asked that this 
measure of Imperial importance be carried out, and he assured the 
Viceroy tbat any action which the Government might teke to effect 
the desired reform would have the unanimous and ardent support of 
the entire mercantile community of Iadia. 


Telegraphic Interruptions and Repairs:— 


Oaks. Down. Repaired. 
Amason Company’s cable— 
Oable beyond Gurupa... June 11th, 1898 „ vus 
French Company's cables— 
Paramaribo-Cayenne ... Feb. 10tb, 1899 ... ‘ees 
Cayenne-Pinheiro .. March 10th, 1899 ... (6 
LANDLINES. 


Communication between 
Mossamedes and all In- 
land Offices. 

Direct communication be- 
Rome and Pera. 

Communication between 
Salonique and Monastir. 

Communication with Oam- 

che, Progreso, and > March 31st, 1999 ., April 5th, 1899. 
erida in Mexico. 


Lines of Western Australia... March 23rd, 1899 ... March 29:h, 1899. 


March 16th, 1899 ... - 


March 25%, 1899 ., March 30th, 1899. 
March 23rd, 1699 ... соё 


The Telephone Bill,—The Parliamentary Committee of 


the Liverpool Corporation, having fully considered the subject, is of 
the unanimous opinion that Mr. Hanbury's scheme is unsatisfactory, 
and they recommend the Council to oppose it on the grounds that it 
is proposed to spend Imperial funds in establishing a Government 
telephone system in London in competition with the National Tele- 
phone Company, without mak'ng any corresponding provision for 
the establishment of a Government telephone system in the large 
provincial towns, where the National Telephone Company have 
practically à monopoly; that subscribers to the Government system 


in London are to get all the benefit of POMA expenditure and to 


be free from tbe 10 per cent. royalty which the subscribers in the 
provinces have to pay; that the sal to allow a municipality to 
compete until 1911 with the National Telephone Company, where the 
company is well established in the town, can only end in a loss to the 
rates and inconvenience to the public in carrying on the competition ; 
and that if competition is to be carried out it should be by the 
Government. The Committee recommended that the Council co- 
operate with the Chamber of Commerce in asking the members of 
Parliament to oppose the present scheme and to advocate the 
pricciple of the Government nationalising the telephone system. 

It is atated that on Wednesday a deputation representing large 
municipal bodies in Scotland met the Right Hon. R. W. Hanbury, 
M.P., at Preatcn with reference to the question of telephone muni- 


cipalisation. The deputation came from Aberdeen, Glasgow, and 


Paisley. The business was strictly confidential. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Austria.—April 28rd. Tenders are being invited until 
the 23rd inst. by the municipal authorities of Brunn for the supply 
of four Edison dynamos (model К) of 200 amperes and 110 volts 
capscity, one small and two large Gramme dynamos for arc lighting, 
tbre» boilers of the Dafuis type to work at a pressure of 105 lbs. 


and one 100-H.P. steam engine with Colmann valve gear. Tenders: 


to b`‘ rent to Der Magistrat, Brunn, whence particulars may be 
obtained. Бады Bici zie d 


Belfast.—April 20th. The Electric Committee want 
tendera for mechanical stokers, economisers, pipe work and condens- 
ing plan‘. See our Official Notices ” March 3156. 


Brad ford.— April 12th. The Corporation want tenders 
for & complete battery and switchboard for the electrio light station. 
Bee Official N.tices " March 31st. 


Bristol— April 10th. The Electrical Committee want 
tenders for bigh tension switchb ards, instruments, &c. See Official 
Notices" March 31st. 


Dadley.—April 14th. Tenders 
construction of about 24 miles of tramway permanent way from 
Dudley to Cradley Heath, Staffordshire, for the British Electric 
Trac‘ion Company, Limited. Particulars from the company’s per- 
mansit way engineer, Мг. W. Howard-Smith, A. M. I. O. E., Donington 
House, Norfolk Street, Strand, London, W.O., on payment of £2 2s. 
to be refunded upon return of documents. 


are invited for the 


Edinburgh.—April 10th. The Corporation wants tenders 
155 dar сн lighting of the City Chambers. See Official Notices ” 


Epsom.—May 8th. The District Council wants tenders 
for various plant for its electricity undertaking, including boilers, 
dynamos, boosters, batteries, switchboard, crane, mains and road- 
work, arc and incandescent lamps, and fcr the lighting of the station, 
See our Official Notices this week. 


Hampstead.—May 18th. For the purpose of extensions 
at the electricity works, the Vestry wants tenders for two 500-kw. 
steam alternators, five switchboard panels, boilers, feed water heaters, 
Weir's feed pumps, a 50-kw. exciter, water softening plant, air pamp 


and condenser, Green's economiser and overhead crane. Sze “ Official 


Notices” this week. 


Kingston-upon-Hull.—April 25th. The School Board 
wants tenders for an electric light installation for the Central Higher 
Grade Bchocl, and School cf Science in Brunswick Avenue, Beverley 
Road. Particulars from Mr. O'Doncghue, clerk, School Board Offices, 
Albion Street, Hull. . 


Leeds, —A pril 8th. Tenders for the electric lighting of the 
new dead meat market and abbatoir now erecting ia New York 
Street are to be lodged with the acting town clerk (Mr. C. C. Jolliffe) 
by the above date. Particulars, plans, &c , from Messrs, W. Hanstock 
and Sop, architects, Brarch Road, Batley. 


Peterborough.—April 20th. The Corporation wants 
tenders for Lancashire boiler, steam dynamos, balancers and boosters, 
switchboard, battery, piping, cables, &c. 


Poplar.—April 25th. The Board of Works wants tenders 
for engine and boiler house plant, battery equipment and street 
lighting. Bee “ Official Notices” March 17th. | 


Reigate.—May 1st. The Town Oouncil wants tenders 
for water-tube boilers, pipe work, two 100-kw. and one 30-kw. steam 
alternators, overhead crane, sub-station equipment, switchboard, ` 
mains, lamp-posts, &c. See our Official Notices” this week. 


Rochdale.— April 12th. The Guardians want tenders 
for an electric light installation at the Workhouse buildings and 
cottage homes. See our “ Official Notices " March 24th. 


St. Helens (Lancs.),—April 19th. "Tenders are wanted 
for the construction of about six miles of tramways in sections, for 
the Electric Bupply and Tramways Oommittee. Plans and form of 
tender on application to Mr. Geo. J. О. Broom, M. I. OC. E., borough - 
engineer, on payment of £2 2s., returnable as usual. | 


Spain.—April 20th. The municipal authorities of Santiago 
are inviting tenders for the supply and erection of the plant for 


a central power station to be near the town to utilise the 
water-power of the River Tambre for the generation of electrical 


energy for lighting and power purposes. Particulars may be obtained 
from, and tenders are to be sent to, El Presidenté del Oonsejo de 
Administracion Santiago, Spain. 


Stockport.—April 19th. The Gas and Electricity Oom- 
mittee wants tenders for an electric storage battery of 130 cells, 
having oe of 750 ampere-hours. See our “ Official Notices ” 
this wee 


Sutton and Howth (Ireland).—April 20th. The Great 
Northern Railway Company wants tenders for works in connection 
with their line between Sutton and Howtb, near Dublin, including the 
supply and laying of feeders, returns, &c., rolling stock, overhead 
шш, battery and booster, &c. See our “Official Notices" 

ro { 


West Ham.—April 21st. The Council want tenders for 
two 1, 500-I. H. P. engines, and two 800-kw. alternators and exciters, 
or two 800-kw. 1,500-I.H.P.steam alternators and exciters. See our 
“ Official Notices" March 31st. 


West Hartlepool.—April 15th. The Corporation invites 
offers from those prepared to undertake free wiring of premises. See 
our Official Notices March 31st, 


CLOSED. 


Gillingham.—The tender of Messrs. Priestley & Taylor, 
of Leeds, has been accepted for the electric wiring and fitting of the 
Technical Iastitute (£107 17s.). 


Shoreditch.— The Vestry at the meeting on Tuesday 
accepted the following tenders for the anrual contracts for the 
Electric Lighting Department :— 

Williamson & Joseph—Supply of switches, ceiling roses, and cut-outs. 

The Edison & Swan Electric Company—Incandescent lamps and arc globes. 

G. Braulik— Shades, flexible wires, and insulating materials. 

Thos. Tilley & 8ons—Street lamps. crad!e4, and gas fittings. 
The General Electric Company—supply of rubber tapes. 

Johnson & Phillips--Supply of fuse and lead wires. 

Crompton & Co.-- Supply of carbons. 

Pryke & Palmer—Supply of ironmongery and tools. 


The Vestry also considered the undermentioned tenders for the 
supply and erection of a new battery switch panel at the electric 
light station :— | 


Crompton & Co. .. dy pa - Vis T€ Ya £185 0 
Nalder Bros. & 1 hompson oe is is 92 ©з 197 10 
General Electric Company  .. i га T es ve 225 0 
Veritys - de "s е 82 ii ae e 210 0 
Elecirle Construction Company — .. = T T e %95 0 
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It was decided on the recommendation of the Lighting Committee, 
acting upon the advice of the consulting engineer, to accept the 
fender of Messrs. Nalder Bros. & Thompson. 


тже nt ачаа чоннарга 


FORTHCOMING EVENTS. 


Monday, April 10th.—At 730 p.m. Society of Engineers, Royal 
United Service Institution, Whiteball Paper on 
" Machine Tools," by Mr. Ewart C. Amos, M. Inst. M. E. 


Tuesday, April 11th.—At 8 p.m. The Institution of Civil Engineers. 
Paper to be further dircussed:—" Alloys of Iren and 
Nickel,” by Rc bert Abbott Hadfield, M.Iast.C.E. 


Wednesday, April 12tb.—At 8 p.m. Scciety of Arts. "Telephones," 
by John Gavey, assistant engineer-in-chief and elec- 
trician to the General Post Office. William Н. Preece, 
O. B., F. R. S., will preside. | 


Thursday, April 13th.—At 8 p.m. Institution of Electrical Engi- 
neers. “The Hissing of the Electric Aro," by Mrs. 
Ayrton (conclusion of discussion) “Experiments on 
Alternate Current Arcs by Aid of Oscillographs," by W. 
Duddell and E. W. Marchant, asscciates. 8 
discussion on this paper, which was published in Part 
No. 138 of the Journal, to be opened by the authors 
with an exhibition of experiments.) | | 


Friday, April 14th —At 9 p.m. Royal Institution. Earth Currents 
and Electric Traction,” by Prof. A. W. Rücker. 


Thursday, April 20th.—At 8 p.m. Institution of Civil Engineers. 
The seventh “James Forrest” lecture, by Prof. J. A. 
Ewing, subject “ Magnetism.” Lecture to be repeated 
on Friday, 21st inst., at 4 o’clock. 


Friday, April 21st.—At 5 P Physical Society. Agenda:—1. “On 
the Effect of a Solid Conducting Sphere in a Variable 
Magnetic Field on the Magnetic Inducticn at a 
Point Outside.“ By Mr. O. В. Whitehead, MA. 42. 


Demonstration of Richards’s Method of Standardising 


Thermometers.” By Mr, R. A. Lebfeldt, D. Sc. 


NOTES. 


Glasgow Technical College Scientific Society.—At а 
meeting of the above Society held on 25th ult., a paper was 
read by Mr. Frank B. Lea, B.A., A. M. I. E. E. (of the British 
Electric Traction Company), on “Electric Traction in 
Ordinary Railway Working." Mr. Lea dealt in а most 
interesting manner with the problems to be met in such 
work, and described the applications of electric traction on 
railways in Britain and America, together with interesting 
comparisons of the steam and electric locomotives in use, 


After a long and interesting discussion, Mr. Lea was awarded 


a hearty vote of thanks for his paper. : 


Wire Rope Preservation.—The Street Railway Journal 
describes в form of wire rope filler for filling the interstitial 
spaces of ropes. In a stranded rope of six strands with a 
central core there is а good deal of space for the filling, which 
it is claimed will exude and prevent injury from acids or 
water. The ig is, How long such a filling will retain 
preservative virtues, and if it is suitable for ropes of small 
size, such as span wires? There are thousands of miles of 
small span wire exposed to every vicissitude of climate and 
smoke, and the efficacy of galvanising is more or less doubtful. 
Zinc does not give an adherent flexibie coating on a wire of 
iron or steel, and we know of nothing that does. А durable 
‘preservative is wanted which will not demand constant 
attention. `- 


The Advance of Science !—The Westminster Gazette 
says it is suggested in one of the daily papers that possibly 
the heavy catalogue of disasters on Saturday may b» due to 
` the powerful currents of electricity thrown across the 


Ohannel in the process of wireless telegraphy. The idea is 


that these may have interfered with the needle in the com- 
pass, and во contributed to throw the most careful navigators 
out of their course without their either knowing it or being 
responsible for it, 


An Electric Wave Detector.—Neugschwender describes 
in the February number of Wiedemann’s Annalen, p. 480, & 
simple device for detecting electric waves which is of con- 
siderable theoretical interest. If a scratch is made in the 
Bilver coating of а mirror so ав to divide the coating into 
two parts insulated from one another, then no current will 
pass when the two parts are connected to the terminals of a 
Daniell cell. If the gap is breathed upon, moisture is 
ора and a deflection of the galvanometer takes place. 
When electric waves are generated in the neighbourhood, the 
galvanometer (if of medium sensitiveness) flies back to zero, 
showing that the impact of the waves has made the resist- 
ance of the gap very great. Breathed upon again, the gap 
becomes again a conductor and the galvanometer again 
shows а deflection; if the previous deposit of moisture has 
been considerable, the conductivity may restore itself auto- 
matically. If; a damp cloth is laid over the gap, the 
galvanometer returns to zero only at the moment of impact 
of the electric waves. The gap was too wide (0'3 mm.) to 
permit the ordinary metallic coherer effect, i. e., no reduction 
of resistance was caused by electric waves in the absence of 
the moisture, When the silver layer was replaced by copper 
and zinc the same effect was observed, but platinum appeared 
not to act. The glass was replaced by several other good 
insulators which all acted the same as the glass. Instead of 
water vapour ammonia and solutions of salts were used with 
equal success, The experiment succeeded even when the 
liquid was not visible to the eye. Mechanical vibrations or 
sound waves did not affect the conductivity of the gap. 
Heat or static electricity have no influence on the conduc- 
tivity, but even small sparks have a marked effect. The 
recuperative action is so rapid that when a telephone is 
introduced into the circuit, the note of a rapid break on the 
wave generating coil is reproduced. 


Another French Electric Lecomotive,—If the descrip- 
tion in the Scientific American be correct we cannot say much 
for the new electric locomotives of the Paris-Lyons Railway. 
Each loco is mounted on three pairs of 8:6 feet wheels, the 
rear pair being drivers and each axle carrying continuous 
current motors with Brown type armatures with enclosed 
conductors of elliptic copper bare, 150 in number. There 
are said to be 18 accumulator elements for slow speeds and 
an additional 192 for high speeds are carried in a tender 
car. They have a capacity of 1,000 ampere-hours and the 
whole concern with its tender weighs 198,660 lbs. This 
hauled a maximum load of 147 tons at 27 miles per hour 
between Paris and Melum, and a speed of 60 miks was 
obtained with 100 tons, while it is estimated that thie speed 
may be greatly exceeded without inconvenience. The French 
seem to be quite on the wrong tack in their experiments 
with 3 traction, and we cannot think that they are 
likely to do much good with accumulators on heavy service. 
The weight of the locomotive alone is xr gn formidable 
to prove that so far they cannot be on the to success. 
An engine of nearly 100 short tons and a train of only 147 
tons at 27 miles per hour, do not appeal to one's idea of 
railway service conditions. 


Lectures,— On March 80th Mr. C. J. Hall read a paper 
on “ Electricity " before the Leeds Association of Engi- 
neers. After referring to the advantages of the high 
pressure аер alternating current and the flexibility. 
of that system, he proceeded to explain the still greater advan- 
tagen of the multiphase system for lighting and traction 
work, А: discussion followed the paper. 

At the Torquay Natural History Society on 27th ult., 
Mr. T. Vicars, FGS, lectured on ** Wireless Telegraphy." 


Electric Cabs in Paris.—It is stated by Dalziel that 
from 60 to 70 new electric cabs of the landau type were put 
on the Paris streeta on Sunday, and were well patronised by 
the public. About 100 more will be shortly brought into 
use. 


Society of Arts.—In the calendar of meetings arranged 
for April and May, 1899, are the following :—April 12th, 
8 pm. Mr. John Gavey, “Telephones.” May 3rd, 
8 pm. Mr. William H, Preece. C. B., F.R.S., Aerial 


"Telegraphy." 
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Wireless Telegraphy.—Some 12 months ago we de- 
scribed in detail the results of Mr. Marconi’s experiments in 
sending perfectly readable signals between Bournemouth and 
the Isle of Wight. Since then Mr. Marconi has made 
marked progress in the practical application of his system of 
wireless telegraphy, and has in fact within the last few days 
successfully transmitted messages between South Foreland, 
and Boulogne. Naturally this achievement has excited the 
widest attention, and poen T there is no subject at the present 
moment in which the public is more intensely interested. 
The publication of the resulta of the Boulogne experiments 
has provoked the usual criticisms, but we regret to find so 
eminent a ecientific man ав Mr. Nikola Tesla reiterating the 
already exploded statement that Mr. Marconi has done nothing 
new. It fs distinctly unfair to a young and able inventor 
who has never sought to withhold credit from workers in the 
game branch of science and who has been always ready to admit 
that his practical achievements have been based on the 
theoretical work of Hertz and othera, We are quite in acoord 
with the following remarks made by Prof. Fleming in а 
letter to the Nimes on the subject of Marooni's work. 


I cannot help thinking that the time has arrived for a little more 
generous appreciation by his scientific contemporaries of the fact 
that Signor Marconi has by minute attention to detail, and by the 
important addition of the long vertical air wire, one 
method of spzce telegraphy out of the region of uncertain delicate 
laboratory experiments and placed it on the same footing as regards 
certainty of action and ease of manipulation, so far as present results 
show, as any of the other methods of electric communication employ- 
ing a continuous wire between the two places. This is no small 
achievement. The apparatus, moreover, is ridiculously simple and 
not costly. With the exception of the fiagsteff and 150 feet of 
vertical wire at each end, he can place on a small kitchen table the 
appliances, costing not more than £100 in all, for communicating 
across 30 or even 100 miles of channel. With thesame simple means 
be has placed a lightship on the Goodwins in instant communication, 
diy and night, with the South Foreland lighthouse. A touch on a 
key on board the lightship suffices to an electric bell in the 
room at South Foreland, 12 miles away, with the same ease and cer- 
tainty with which one can summon the servant to one’s bed room at 
an hofel. An attendant now sleeps bard the instruments at 
South Foreland. If at any moment he is a ed by the bell rung 
from the lightship he is able to ring up in return the Ramsgate life-. 
boat, and, if be, direct it to the spot where its services are 
required, within a few seconds of the arrival of the call for help. In 
the presence of the enormous practical importance of this feat alone, 
and of the certainty with which communication can now be estab- 
lished between ship and shore without costly cable or wire, the 
scienti&c criticisms which have been launched by other inventors 
against Signor Marconi's methods have failed altogether in their 
d di E of the practical significanoe of the results he has brought 
abou | 


The following represents the type of criticism of wireless 
telegraphy which one meets in the daily press :— 


WIRELESS TELEGRAPHY. 


То тнв Ирггов or “Tus Stanparp.” 


BrB,— This is hardly а new invention. Dr. O'Bhaugbnessy, Director 
and Superintendent of 1 in India, sent messages across the 
River Zone, in Bengal, in 1850-57, without use of wires or cables. 

I am, Bir, your obedient servant, 

i] Guo. Ввизок. 
1, Bt. John's Gardens, Te Road, Brixton, S. W., 
Я р é 


This is hardly a new story, To electrical men it is a chestnut, 
yet letters of this kind are published ad nauseam. 

The icy Master of the Trinity House, with a оош- 
mittee of Elder Brethren, accompanied by Lord Rayleigh, 
their scientific adviser, and сзраш the Hon. Е. C. Р. 
Vereker, of the Board of Trade, left London on Wednesday 
for Dover, with the object of making an official inspection of 
the wireless telegraphy system as experimentally in operation 
between the South Foreland lighthouse and the East Goodwin 
light vessel. Mr. Marconi and other gentlemen interested 
in the scheme met the committee at Dover. 

It is stated that the French authorities are so pleased with 
the suocess of the wireless telegraph system from Boulogne 
to the South Foreland, that an attempt is to be made to send 
messages from the latter place to the Eiffel Tower, at Paris, 
a distance of 230 miles. 


Presentation.—Mr. Bishop who is leaving the Folke- 
stone Electricity Supply Works, was some days ago made 
the recipient of a fitted leather dressing and writing case, 
presented by the staff as a mark of appreciation. . 


The Metallurgical [adastries of France. —M. Adolphe 
Minet, in a recent issue of the Bulletin Technique, gives a very 
optimistic forecast of the future of these industries in France, 
with the aid of her great resources of natural power in the 
form of waterfalls and of the modern electrical methods of 
their development and utilisation. France has plenty of the 
raw materials of these industries ; but hitherto, owing to the 
lack of coal near to the mineral deposits, these have remained 
practically unutilised. The aggregate value of the minerals 
and metals produced is greatly below that of those produced 
in Germany, England, and the United States. According to 
Minet, coal is imported to the value of £4,000,000 annually, 
while the production of lead is only 10 per cent., of zinc 
only 25 per cent., and of роррег only 5 per cent. the ооп- 
sumption. No tin is extracted from its ores in France. The 
utilisation of water-power is expected in time to change this 
position ; and as pointed out in our article on the St. Michel 
chlorate works (see ErLEcTRICAL Review, November 25th, 
1898), the Haute Savoie district of South-Eastern Franoe 
has already become of considerable industrial importance. 


Compulsory Boiler Inspection.—We are glad to see 
Mr. Michael Longridge again objecting to the proposal to 
saddle steam users with Board of Trade inspection. In 12 
months the Board of Trade reporta 84 osions. Of 
these only 88 occurred on land, and therefore 46 
occurred at sea and to boilers under the саге of 
Board of Trade inspectors, who are to ba set to supervise 
land boilers. The Board of Trade inspectors may well be 
asked first to set in order their own house, and meanwhile 
leave land boilers to the care of Mr. Longridge and his oom- 
petitors. Mr. Longridge further points out that of the land 
explosions there were 16 which did not merit the name, being 
merely small fractures of pa and in no sense explosions, 
though they аге included by the Board of Trade officials in 
their anxiety to get a grip of land boilers. In one case, 
some years ago, it is said that the melting of a fusible 
plug was ranked as an explosion. Не also very correctly 
points out that the Barking explosion would not have been 
prevented by inspection. It was due to over- pressure, and 
most probably arose from ч of the man who should 
have geen to the gauge and safety valve after the hydrostatic 
pressure had been applied. — 


An Electric Lounge Experience.—A recent issue of the 
New York Electrical Engineer contained an article on “The 
Illegitimate Watt,” in which the author, Mr. J. L. Morgan, 
quotes а very amusing experience as follows :— 


As city electrician I received a télephone call from a doctor in 
one of the large office buildings to come aud i an “electric 


effect was marvellous, Upon closer examination I saw that one of 
the wires was disconnected. The Wily content had simply wound 
the magnets with any old scrap wire he hap to have and then 
left the circnit open, knowing that the mac was as potent with- 
out the current as with it. An employé of the firm that made the 
machine was present, and at my ion he reluctantly 

the circuit and threw the switch on the “ short-arm jab " side of the 
switch for a trial trip. And the effect was marvellous. The 32 
magnets vapourised like shots from a rapid-fire six-pounder, the 
excelsior stuffing took fire, and to all this the danced wildly 
and howled, “Turn her off!" “Tarn her off!” The device was 
getting its current from a keyed socket on the and 


chandelier, 
although it was working grandly, I turned the key, bat the d 


was too heavy to be broken by such а small''break," go we 
pyrotechnios at two places. When the current was finally 

off and the room cleared of the dense white smoke from the excelsior 
and the sickening fumes from the burnt shellac and varnish, ЭП 
inventory showed one electric lounge in a wreck, a chandelier in the 
same condition, a tremendous heap of law books in the area WAY, 
where they had thrown by an excited tenant, two music 
teachers and а voice culturist in a swoon, and a very mad and dis- 
gusted doctor. » 
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Smokeless Firing.—The Gas World states that before 
he German Commission on Smokeless Firing, Herr Meyer, 
manager at Malsatt, said recently that the experiments which 
had been made during the past two years upon слано 
dust had given results favourable in every way. It is 
possible with every variety of coal, whether it gives а long or 
a short flame, or whether it binds or not, to burn the fuel, 
with a regulated consumption of air, in such a way that 
there is no smoke in the chimney. The difficulties lie not во 
much in the burning of the fuel as in the preliminary drying 
of it. In Müller and Pfeiffer's drum it is possible to deal 
even with coal slime containing 25 to 80 per cent. of water, 
drying it so completely that there is no appreciable loss in the 
heating value; and the coal is thereafter most easily reduced 
to powder. Several forms of grinding apparatus have been 
tested during the past three en ; but the grinding presenta 
no difficulty when once the material is properly dried, 
though the grinding mills differ in their consumption of 
wer and the amount of oversight they require. In 
wartzkoff’s apparatus the combustion is very simple. It 
is necessary to watoh that there is no smoke; but there is no 
smoke even when the oxygen is all used up and there is 5 
r cent. of carbonic oxide in the products of combustion. 
ests have been made in order to see whether there was any 
danger of explosion or loss of heating power through the 
inding, and there seems to be none. Contrary to what 
even a lighted candle will not 
set fire to a cloud of coal dust. It appears, curiously 
enough, that there must be carbonic oxide mixed with the 
air before any such explosive or kindling effect can be pro- 
duced. It is to be regretted, therefore, that the German 
reet have set, their faces against the handling of ground 
coal, 


might 


The Société Internationale des Electriciens.—The 
meeting of January, 1899, was devoted to a general study of 
electrical apparatus in France. M. Hillairet presided. M. 
Brunswick suggested in a short speech that it would be 
desirable for constructors of electrical apparatus to come to 
an understanding with regard to mechanical as well as elec- 
trical conditions, adopting, for instance, the uniform 
screw-thread ргевсгі by the Société d'Encouragement. 
M. Vedovelli then described various apparatus that he had 
brought to the meeting. Firat he said that the best con- 
tacts were obtained with yellow copper. He then sub- 
mitted a multiple direction commutator for 1,500 am- 
peres. He found that it was preferable to make 
slow breaks rather than sudden ones. The firm of 
Genteur presented an interrupter of 1,000 amperes and 
one for 8,000 volta. M. Mornat spoke of the contacts 
which he had obtained with copper, and which 
were very good. He also described some oil circuit breakers 
at 8,000 volts giving good results. The French Electrical 
Apparatus Company showed a bipolar interrupter for 400 
amperes, a two direction bipolar interrupter for 200 am- 
а а bar circuit breaker for 8,000 volts. М. Zetter 

ibed an automatic interrupter for opening and closing 
at will the primary cirouit of transformers branched on 
alternating current systems for the working of lifts. M. 
Ohlinger brought an interrupter for 8,000 volts and for 
80 крк; some interrupters for 50 am and 600 volta, 
and a 8,000-volt voltmeter. A discussion was then 
opened by M. Hillairet on the question of circuit breakers. 

. Vedovelli affirmed that sufficient precision can be obtained 
in the establishment of circnit breakers of low intensity, but 
that this is not the case with high intensities. He, however, 
obtained fairly good resulta with an alloy formed of lead, tin, 
and antimony. M. Hillairet then remarked that in order to 
MET appreciate an apparatus, one should be well 
acquainted with its utilisation. A series of effecta may be 
produced, for which it is as well to be prepared. For con- 
басіа, we should pay attention to the oxidising or reducing 
atmospheres which may be formed round the pointa of con- 
tact, according to whether the metals present are brass, zino, 
iron, &c. These metals as well as carbon smother the aro. 


Appointment,—The Mauchester Tramways Committee 
has appointed Mr. John Eades, jan., deputy-manager of the 
Manchester Tramways and Carriage Company, manager of the 
Corporation car building and repairing works. There were 
43 applicants for the post. 


- 


The Motor Vehicle in Commercial Operation.—Mr. 
G. Н. Condict, as reported in the Electrical Engineer (New 
York) has probable turned over a new leaf, for he has been 
studying Scripture, and has alighted upon the book of the 
Prophet Ezekiel, and he has promptly raked in the vision of 
the Prophet anent wheels to write an article thereupon. 
He states an interesting fact to begin with. The motor 
vehicles during the recent blizzards that so disgrace the 
American climate, ventured and won where horses feared to 
tread. In comparing horse vehicles with automobiles, he 
thinks it necessary to remind critics that they forget when 
criticising the heavy automobile to reckon the weight of the 
horse in the horsed vehicles. This is so. People do over- 
look the fact that a horse is heavy. Не pictures future cities 
served by automobiles, with smooth-f. railless streets, and 
no horse or any other beast (does he include rate collectors ?) 
nor side walks, for pedestrians are on elevated tracks. Ав 
re resent day conditions, he speaks hopefully of the 
electrical cabs of New York. The batteries, though heavy, 
are во far not showing the old time faults of buckling, short 
circuiting, du cune disintegrating, &c. Tyres are still an 
unsettled problem, and so also are whee Now that 
vehicles driven by accumulators are at work in London 
(or were until quite recently), and in New York, it is 
certain that we must be on the road to find improve- 
mente, Without practical daily working no improvement 
could have been effected. If all vehicles could be 
power driven the question of street surface would at once 
solve itself in favour of asphalte. Once clean it would 
remain 80 with little trouble. The wear of streets is almost 
wholly due to horsea’ hoofs, not to the rolling contact of 
smooth wheels, 


The City Electric Lighting Inqairy.—It will be re- 
membered that last week Sir Courtenay Boyle asked whether 
the City Corporation had any 5 preference for any 
one of the three companies which want to compete in the City 
Electricity Sapply. The Lord Mayor is stated to have 
decided to call the Court together at 11.30 next Monda 
morning, to consider the point. The inquiry will be resum 
the following day at the Guildhall. | 


Correspondence.— We have received several communica- 
tions too late for insertion in this week's issue, among them 
being the following: — The Absolute Block System of 


. Signalling on Railways,” by C. J. Little. A Word to 
Municipal Works’ Committees,” by J. W. Beauchamp. We 
should be glad if our readers would remember that all matter 


intended for * Correspondence " columnsshould bereoeived here 
by Wednesday afternoon. 


MAG much regret to have to announce that 
the name of Mr. George Wm. Welch, of the firm of Welch 
and Fry, electrical engineers, 118, London Wall, EC., 
appears among the list of missing from the ill-fated Sella, 
which went down while on its way from Southampton to 
Guernsey last week. | ! 


Retirement.—Mr. John Doherty, superintending engi- 
neer of the Post Office Telegraphs in the North-Western 
District, retires from active service to-day, April 7th. His 
connection with telegraphy dates back as far as 1852. It is 
stated in a Manchester paper that he intends devoting him- 
self to the subject of municipal telephony. 


Royal Society Conversazione.—The above will take 
place at Burlington House on Wednesday, May 3rd, at 9 p.m. 


Train Lighting.—The directors of the South Indian 
Railway have approved of Stone’s system of electric train 
lighting, and are going into the question of cost of equipping 
their trains. 


Personal.—Mr. Douglas C. Bate, A. M. I. O. E., manager 
of the Stewart Electrical Syndicate, Limited, has been 
appointed managing direotor of that oompany. 


Appointment Vacant. — Tne Keighley Corporation 
wants an electrioal engineer to design and supervise an instal- 
lation for electric lighting and traction. See “ Official 
Notices. 
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The First Incandescent Lamps in Multiple.—In a 
brief article in the New York Electrical World, Mr. F. R. 
Upton delivers himself as follows :— 


In the history of electrical progress I assisted at one event of first 
AEn SOC (аё is, the creation of the Edison system of electric 

ighting. 

In Menlo Park, in 1879, I remember lighting the second high- 
resistance carbon incandescent light in multiple arc with the first, both 
run from an armature of low internal resistance. There was no 
flicker to be seen in the first when the second was thrown on and off 
the circuit. Oalculation had shown that there should be none, and 
this trial proved that the theory was correct. 

The first housa lighted in Menlo Park was the one opposite the 
railway station on the path toward the laboratory. The first dinner 
party by electric lights was given in this house. Lamps were hung 
In the corner of the parlour of the house close to the ceiling. 

Mr. Grosvenor P. Lowrey, of charming memory, suggested this 
method of lighting, now so common. Ten years from now my aneo- 
dotage may be more pronounced; this should be enough for the 
present. 


Royal Institution.—In addition to the after-Easter 
arrapgements mentioned last week, on May 12th Prof. T. 
Preston, M.A., F.R.S., is to leoture on Magnetic Pertuba- 
tions of the Spectral Lines." 


Verband Deutscher Elektrotechniker.—The annual 
meeting of the Verband Deutscher Elektrotechniker is to be 
held in Hanover from June 8th to 11th next. 


NEW COMPANIES REGISTERED. 


Angus Electric Light and Power Company, Limited 
(4,189).— This company was registered in Edinburgh on March 24th, 
with a capital of 425,000 in EI shares, to carry on the business of 
electrical, mecbanical and practical engineers, electricians, suppliers 
cf electricity, and electrical apparatus manufacturers. The first sub- 
scribcrs (each with one share), are: George Scott, Park House, 
Brechin, manufacturer; James Mitchell, 3, Melville Gardens, Mont- 
rose, merchant ; V. Story, Hill House, Montrose, M.D.; J. Valentine, 
British Linen Bank House, Brechin, sgent;—J. Aird, Denview, 
Brechin, eolicitor; Alex. Middleton and D. Campbell, 186, High 
Street, Montroee, &olicitor8, The number of directors is not to be 
less than three nor more than seven; the subscribers are to appoint 
the first; qualification, 20 shares; remuneration, as the company may 
determine. Registered office, 186, High Street, Montrose. 


Blackburn, Starling & Co., Limited (61, 302).— 
Tbis company was registered on March 28th, with a capital of 
£12,000 in £1 shares, to acquire and carry on the business of a 
steeplejack, electrical, heating, ventilating, and mechanical engineer, 
builder and contractor carried on by Joseph Blackburn at Gresham 
Works, Waterway Street, Nottingham, 72, Piccadilly, Hanley, Staffs., 
and 12, Fleet Street, Dablin. e first subscribers (each with one 
share) are:—Joseph J. Blackburn, 56, Queen’s Walk, Nottingham, 
electrical engineer; Francis H. Starling, 42, Bridgford Road, Notting- 
ham, electrical engineer; Arthur T. Ashwell, St. Peter's Church Walk, 
Nottingham, solicitor ; Charles Osborne, 72, Piccadilly, Hanley, Staffe., 
electrical engineer ; George Tatin, Beeston, Notts, solicitor; Ernest M. 
Tinsley, 309, Lenton Boulevard, Nottingham, cashier; Edward H. 
Bridges, 47, Palm Street, New Basford, Nottingham, clerk. The 
number of directors is not to be less than three nor more than five ; 
the first are Joseph Blackburn, Frank H. Starling, Charles Osborne, 
and Alfred Campbell; qualification, £500 ; remuneration, as fixed by 
the company. 


Joel Electric Carriage-Motor and Battery Syndicate, 
Limited (61,315).—Thie company was registered on 29th, 
with a capital of £50,0C0 in £1 shares, to acquire the benefit of cer- 
tain existing inventicns relating to secondary battery plates, electro- 
motors, dynamos and dry electrolyte for secon batteries, to adopt 
an agreement with the National Motor Carriage Syndicate, Limited, 
and to carry on the business of electricians, motor manufactu 
cycle makers and dealers, engineers, &o. The first subscribers (each 
with one share) are:—A, A. Common, 63, Eaton Rise, Ealing, W., 
gentleman; A. M. Tod, Trent Cottage, Burton-on-Trent, gentleman ; 
Arthur F. Mulliner, 79, Bridge Street, Northampton, carriage 
builder; Henry F. Joel, 74, Windsor Road, Forest Gate, E.; 
F. William Potter, Withylande, St. John's Road, Harrow, engineer; 
Gersld de L. E. Dackworth, 22, Hyde Park Gate, W., publisher; 
Thomas A. Welton, chartered accountant, 22, Palace Road, Streatham’ 
B.W. The first directors (to number not less than two nor more 
than six) are to be nominated by the subscribers ; qualification, £100; 
remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 
Hodges & Todd, Limited (58,153).—This company’s 


statutory return was filed on March 13th, when 757 shares were taken 
up and paid for in full out of a capital of £25,000 in £1 shares. 


Leatherhead Electric Lighting and Power Company, 
Limited (49,945).—This company is not now and has never been in 
operation. | 


London Electric Wire Company, Limited (86,544).— 
This company's annual return was filed on February 21st. The 
capital is £100,000 in £5 shares (10,000 preference). 6,280 pre- 
ference and 6,893 ordinary have been taken up, and 3,860 of each are 
considered as paid. £5 per share has been called, апа £27,265 paid 


on the others. 
Julius Sax & Co., Limited (37,435).—This company's 
annual return was filed on. January 30th, when the whole y iden of 


£20,000 in £10 shares was taken up. 1,993 shares are consi a5 
paid, and no calls have been made on the others. 


STOCKS AND SHARES. 


Wednesday Evening. 
Рвомимивѕ to holiday-making has ever been a feature of the Stock 
Exchange and its members; hence, the prolongation of the Easter 
receta by many of the habitués of Capel Court is not a bit surprising. 
The Electric Maxket has languished in neglect; some of íts main 
props did not putin an appearance until the middle of the week, and 
when they mused upon the shortness of the settlement they con- 
sidered it was rather a waste of time to come up to the City a£ all. 
А few lively dealings in Citys relieved the deadly monotony to а 
small degree. Some of the people who“ banged” the price when it 
was considerably higher have turned round, and from 161 the quota- 
tion gently expanded to 173, which marks a rise of 3. Charing Cross 


picked up the same fraction, to 114, after the first rush of holders to 


realise tbeir new shares at a premium was over. 

A strong undercurrent of strength exists in the market for the 
principal lighting companies’ shares, and perhaps the feature of a 
quiet week bas been the buying of Metropolitans, both the old and 
new shares coming into favour at 174 and 13} respectively. With 
regard to this company, the public are apparently recovering from 
their disappointment over the dividend and report, while it is recog- 
nised that the potentialities of the concern are no less now than they 
were when the shares stood at а much higher level. 

Several changes in price have been occasioned by the marking of 
the shares ex dividend." County of London preference are 144, 
Bournemouth and Poole 13}, both “xd.” Beyond thoss we have 
already mentioned there are very few noteworthy variations. 
Chelsea, however, fell 3 to 8, but Notting Hill at 17 and House- to- 
House at 9 are unchanged, while South Londons, as well as West- 


minsters, are the turn harder at 3] and 16 respectively. Brush 


ordinary are neglected at 2, that is to say, par, and the 6 per cent. 
preference remain at 2]. Nernst Electric are nominally quoted at 3 
discount. н 

The satisfactory character of the meeting of Willans & Robinson 
was quite enough to bring the shares into demand, the present share- 
holders being eager to secare the benefits which the new issue of 
capital will provide for them. A resolution was passed at the 
meeting, raising the capital of the company to half a million sterlirg, 
the new shares created thereby to be divided into ordinary and 


preference. Holders are offered one new share for every three old. 


The market price of the ordinary is 10] buyers, while the preference 
are sought for at 73, so that the company will experience no difficulty 
in distributing its new shares at £7 for the ordinary and £6 for the 
preference. It wonld appear that fresh capital is needed in order to 
cope with the extension of the company’s business. 

British Electric Traction are better at 192 ex the dividend of 128. 
per share, and there is a little business doing in the preference at 14 
and upwards. Buenos Ayres and Belgrano preference continue their 
firmness, and there have been buyers of the 5 per cent. debentures at 
110 and 1103. New General Traction shares have entirely justified 
anticipations, and are now 53. Belfast Streets,” among the Pro- 
vincials, are unchanged at 18. 

Passiveness once more characterises the electric railway market. 
City and South London are negotiated upon the basis of 68 to 70, 
Waterloo and City stock is 1104, and Central London, fully-peid 


- shares, stand quietly at 10. 


CITY NOTES. 


Messrs. Willans & Robinson, Limited, 


THE annual meeting of the shareholders of the above wg aug Pare 
held on Wednesday, last week, at the Cannon Street Hotel, Mr. k 
Robinson presiding. 
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In moving the adoption of the report, the CHAIBMAN said the last 
time he had the pleasure of addressing them he began by con- 
gratulating them on the fect that be had next to nothing to say, and 
that they had nothing to recommend but a dividend. In rising this 
time to move the adoption cf the report and accounts, he had а 
different tale to tell, for though the dividend they recommended was 
happily larger than ever before, he f.ared they must listen to a long 
speech, for their recommendations were extensive. Growing pros- 
perity hed brought upon them песевғі(іев which six months ago they 
could only foreshadow, апа which they then hoped to postpone 
somewhat longer. He alludcd, of course, to the extensions they 
proposed to carry out, and to the additional capital that necessitated. 
Let them congratulate themselves upon a succeseful half-year, and 
tho more so as its восоєвз was dae to reasons which seemed to promise 
even better results for the future. The half-year’s net profit had 
risen from £17,621 to £22,628, an increase of over £5,000. As the 
paid-up capital increased during the half-year, more interett would 
be payable, even at the old rate, but even with this correction their 

disposable increase, in comparison with the preceding half-year, 

was over £4,000. Profit had increased much faster than capital, 
which was a true test of success, and one to which he 
would specially direct their attention. It might be objected 
that they were now reaping the benefit of capital subscribed 
in previous years; but this was only partially true. At any 
rate, the improvement in profits had n for several haif- 
years continuous, and not only continuous, but progressive. He 
thought they might fairly attribute it to the success cf their plans 
for increasing the output and diminishing the cost of prcducticn; in 
fact, they were entitled to claim that the advice they gave four years 
ago, to sanction new works and a large increase of capital, had been 
justified by the results. That afternoon they again asked sanction 
for a similar step, for reasons identical with those which gained their 
approval then, and with results which they believed would be as 
satisfactory. The sum applied to depreciation was less than last 
time, viz , £5,013, against £5,591, which might look like retrogression 
in their accustomed methods of prudence. The change is due, how- 
ever, to an alteration in accounts, by which they would in future deal 
with the replacing of certain very perishable articles otherwise than 
through the depreciation account. There was in reality an increase 
in the total sum thus applied. Next, with regard to dividend. When 
directors proposed a higher dividend thaa before, with plenty of 
reason to show for it, they were expected to carry themselves as those 
assured of the praise ofall men. But they know better, because they 
bave taken this rash step before, and remember what happened then, 
when, after long consideration, and much carrying to reserve, they 
raised their modest 7 per cent. to 8. The great body of the share- 
holders undoubtedly approved, but at least one shareholder thought 
they were raeh, and satd so. They thought the result showed that 
they were not, and in the proposal they now made, viz., to pay 10 
per cent. on the ordinary shares, while carrying to the two 
reserves at the rate of no less than £11,000 annum, 
they believe that they held only a fair balance between the 
interests of the present shareholders and those of their successors. 
They would notice that they carried an increased sum to the reserve 
fund. It is but two years since they congratulated themeelves on 
carrying £3,000 in all to the debenture redemption fund and to the 
reserve fund combined. This time for the same two objects they 
jointly reserve £5,500, nearly twice as much, and they make still 
another reserve of £1,265 by increasing the sum carried forward. 
The paragraph showing the appropriation of the balance of the share 
premiums account would meet, they hoped, with approval. They had 
carefully considered the valuation of the Thames Ditton property and 
plant, and had written it down sufficiently to discount any probable 
Chance of a serious loss in disposing of the Ditton property, should 
they decide later (as no doubt they would) to remove the whole of the 
plant to Rugby. They had paid all the expences of the move, and 
still kept a little in hand for clearing up old matters which 
remained uneettled in connection with it. And finally had 
added £5,000 to their already handsome reserve fund. The 
growth of the reserve fund gave them solid ground for congratu- 
lation, and the fact that they have compl:ted five years of 
existence also, perhaps, gave them some excuse for talking about it. 
The figures showed not only great advance, but progressive advance; 
the increased amount of capital they had put into the business had 
justified itself by improving the returns upon what was there before. 
It was with the conviction that the same result may reasonably be ex- 
pected to follow, that they now asked the shareholders’ sanction to a 
further increase. That they might not have to trouble them again in the 
same way, they proposed to raise the authorised sbare capital at once 
from £300,000 to £500,000, but they did not contemplate issuing at 
present more than £100,000. It would be idle to say that they looked 
upon the business as anything buta bighly progressive one, and, in 
fact, they believe that, under the conditions of trade which were now 
arising, advance was not only safe but necessary; that for them 
standing still meant back. Therefore they did not 
po to any strong hope that they would stop at £100,000 
or more than a couple of years or so, but they might 
rely upon their stopping there as long as they possibly could. 
They believed tho electrical industry, whether in munici ds or 
others, was about to make great advances. Much more horse-power 
would be wanted, and much larger engines. In past forecasts of the 
plant and space they should be likely to require in the future, they 
had been sometimes charged with rashness, but, in fact, they had been 
too timid, and as the size of the engines required for driving dynamos 
had increased, they had sometimes been found unprepared, and the 
first orders for the larger sis s had gone elsewhere. Happily they 
had been able to divert the new stream of business, or a sufficient 
part of it, back to their own shops, when, later, they had qualified 
hemselves to receive it, But they might not be so fortunate if they 
again neglected tho signs of the times, while even if the probabilities 


business 


of very large work coming their way were much less than they were, 
it would stillanswer their purpose to enlarge their shops and put 


: down heavier tools, if only for the excellent position it would put 


them in for taking orders for early delivery. The main feature of 
their proposals, however, was, that they proposed to extend the 
machine shop chiefly by moving tke boiler work altogether from 
Rugby, at some saving, of course, in the extensions at Rugby, bat at 
the cost of building new works elsewhere. An excellent rite had 
been secured near Chester, on a 99 years’ lease, at а satis- 
factory rental It abutted on one side upon the North-Western 
Railway, and upon the lower part of the river D.e on the other, во 
that they would be able to bring moderate sis ad coasters, both sailing 
and steam, alongside their own wharf. A colliery siding connected 
with their own. They hed secured 30 acres, so as to have plenty of 
room for storage and for extensions. Probably the crucial question they 
would desire to put was, Why have they thus come to the conclusion 
that а business they intended to work as a mereadjunct to the engine 
business at Rugby, and which, in fact, they had practically not 
worked at all, was now worthy of works of its own, and of а large 
investment cf capital? What had changed in the position? The 
slow progress they had made in developing the Niclausse boiler 
d been frequently commented upon, and none cf 
them have liked it. Let him tell them the reasons. The 
water-tube beiler of the various French types was essentially 
foreign in details, and though they took long to consider the desiga 
before adopting it, and put it through many tests, they never doubted 
that long practical use in this country would show the need cf 


changes of some kind. That, in their opinion, had happened. The 


design was all they thought it, and they believed there was no boiler 
in the world so good, but they wished to meet English views, or even 
English prejudices, to modify some points of construction—not of 
design. They had to make certain changes in the methods of manu- 
facture, which in a sense disqualified the boiler from being made 
upon the scale, and by the means which they firt contemplated. · At 
the same time, by excellent luck, they could find other uses fur th: 
Rugby boiler shop, with only small loss in shifting, or even in sell- 
ing, the special boiler tools they have so far laid down. Should they 
abandon th» Niclausse boiler, and write off the not very serious 
amount of capital they had locked up in it? That was the question 
before them. But while their views about the construction of the 
boiler had developed, so aleo had the public demand for water-tuba 
boilers, and so also had their views about the value of the Niclausse 
boiler. They were confident that 16 was good enough to make upon 
the largest scale, and that & corresponding demand for it exists, and 
farther that it promised to add to their business an even more profitable 
branch than they supposed at first. These, he said, were in outline the 
reasons which bad led the directors to propose to use the present boiler 
shop as an additional machine shop, and to start new boiler shops 
elsewhere, and ко leave the Rugby site in its entirety for the growth 
of their engine business. The chairman then described how it was 
proposed to issue the capital, and said if the scheme was adopted the 
company would receive £30,000 in premiums. 

Mr. P. Bourxors seconded the motion, which was adopted, and sub- 
sequently the necessary resolutions for the creation of the additional 
capital was carried. 


A Batch of German Company Reports. 


Ім a previous issue we made some remarks upon the success of 
German financial methods in the promotion of industrial under- 
takings, and we pointed out the advantage of these, as compared with 
the usual methods of procedure in our own country. (See ELECO- 
TRICAL Rmvrzw, October 14th, 1898.) 

We give below abstracts of the last reports of three of the larger 
electrical companies, which fully bear out our remarks. These reports 
give evidence of most astounding growth and enterprise. | 

The chief feature of the larger German electrical manufacturing 
companies is undoubtedly thcir readiness and ability to provide com- 
plete equipments for electric light or power stations, and also to under- 
take traction work in all its branches. | 

In this country half-a-dozen manufacturers are required to provide 
the machinery and apparatus for even а small lighting station. In 
Germany one manufacturing firm will undertake to provide every rcqui- 
site for а small 2-H.P. sewing machine installation worked from 
the mains, or for a 5,000-H. P. traction scheme with a generating 
station miles away, and run by water-power. Manufacturers in this 
country may shake their heads over this comprehensiveness of 
operations, but the proof of the pudding is in the eating, and we 
commend the facts and given in the reports below to the 
attention of financiers and shareholders interested in the electrical 
engineering industry in this country. While English manufactar- 
ing firms have been occupied in meeting the home demand for 
electrical machinery and apparatus (and not always with saccess, 
even in this limited field) the Germans have been monopolising 
the outer world; and to-day it would be difficult to name a single 
country in which there is not practical evidence of their enterpriso 
and akil in the domain of applied electrical science. 


First Report of the Elektrische Licht u. Kraft-Anlagen A. 
Gesellschaft, Berlin. 


Tz» following figures concerning the above company are taken from 
the issue of the Elektrotechnische Zeitschrift for November 24th, 1898. 
The report only covers the period from December Ist, 1897, to 
September 30;h, 1898, and therefore does not represent a full year's 
work. The capital of the company is £1,500,000; of this total 
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£937,500 has been paid up. The directors have not yet invested a 
large portion of the capital at their disporal, but during the period 
under review, blocks of sbares in the Wiener Tramways Gesellschaft, 
in Siemens & Halske, and in the Brazilian Elektricitáts Gesellschaft 
have been purchased. The latter company was promoted by a group 
of German companies, and has purchased tbe Villa Izabel Tramway in 
Rio de Janeiro, Bro zil, with а view to substituting electricity for the 
present horse-po wer by which the line is worked. 

The same company has also obtained a concession for supplying a 
telephonic system in Rio. Siemens & Halske, of Berlin, have this 
portion of the scheme in band. 

The net profits of the Elektrische Licht u. Kraft-Anlagen A G. 
during the pericd of 10 months since its incorporation, have been 
£39,778. Ok this total 5 per cent. interest on the capital ranki 
for dividend will absorb £35,212; and £513 is to be carsied forwar 
to the next account. The lstter sum is certainly small, compared 
with the amount distributed as dividend. 


Report of Annual Meeting of Siemens & Halske, Berlin. 


THE annual meeting of the shareholders of this company was held on 
December 2166 last, and is reported in the Elektrotechnische Zeitschrift 
of December 29:h, 1898. The report covers the year ending July 31st, 
1898, and tbe profits permit of a dividend of 10 per cent. The 
directors state tbat the volume of business is increasing, but 
prices are diminishing, and this position necessitates the enlarge- 
ment of the manufacturing plant of the company. 

im With regard to central station work, 24 installations were com- 
menced during the year, 11 were completed, and 12 extensions were 


in фе 

he year had been a busy one in electric traction work. Lines 
had been completed at Copenhagen, Bchwelm, Darmetadt, Turin, 
Berlin, Bochun, Hagen, Waldenburg, Vienna, and  Buda-Pestb, 
Extensions were carried out at Barmen, Basle, Dresdeo, Hanover, 
8 Buda -Pesth, and Vienna. i 


The financial statement contains tho following figures :— 
Grose prcfts ... € з see ... £446,768 
Net profits ecc eos eee eee eee 276,553 
Dividend 10 per cent. on EI, 750,000. . £75,000 
Reserve fund ... ees T as .. 11,995 
Bonus to officials and work-people : 17,500 
Commission to directors and mapagers dug 6,145 

Carried forward ses aay .. 65,912 
£276,552 


. Daring the past year the share capital of the company has been 
increased by £250,000 and it now stands at £2,000,900. 

The new issue, however, does not rank for dividend until the next 
financial year. ‘he directors close their report with the significant 
statement that''the centre of gravity of the company lies in its 
manufacturing. operations—not in its promotion work." This would 
appear to be a reference to the more enterprising, and possibly less 
safe, procedure of the Allgemeine. _ 


The Fifteenth Annual Report of the Allgeme]ne Elek- 


tricitáts Aktien Gesellschaft of Berlin. 


The Elektrotechnische Zeitschrift of. December 1st last contains a 


very detailed statement of the affairs of this company. 
share of the company now stands at £1,750,000, and the 


capital 
result of the last year’s operations permit of the psyment of a 15 per 


cent. dividend upon this sum. 
The company employs 12,000 workpeople, the greater proportion 
of whom are engaged in the company's 


es. 
During the past year aspecial factory has been started for the pro- 


duction of small motors and d 08. 
The following figares show the rapid growth of this company :— 


Output of dynamos апа motors. 


| Factory opera- 


Hives Но Number. Horse-power. 

9 MER Uso c CENE 
1893-4 [ 1,214 | 1,555 | 20,400 
1894-5 | — | 2,049 30,000 
1895 3.940 4,060 68,000 
1896-7 — | 5,189 103,000 
1897-8 6,011 | 8,328 152,9C0 


The newly-erected cable works at О 
works in the year 1897-98. 


in the company's laboratory during the peri 
and is about to be placed on the market. 


The company now possesses agencies in 139 towns in Germany or 


abroad. 


As regards tramway work, up to the end of June, 1898, 55 tram- 
rocess of equipment, by the 
h of these 55 systems is 1,095 kilo- 


ways had been equipped, or were in 


company. The aggregate lengt 


metres, and 1,861 motors are employed in working them. Exten- 
The directors 


sions of many of these systems are already in p : 
of the company ex a great development of electric traction for 


interurban communication, and they have arranged to build electric 


locomotives for use on branch local lines of railway. 
Details of 32 electric tramway schemes in which the company is 


mittee have (1) appointed special settling da 


ree has already become 
unable to supply the demand ; 4,000 tons of copper were used in this 
The incandescence lamp sales have 


grown by 900,000 during the year. The Nernst lamp has been per- 
footed under review, 


interested are given in the report. In addition to 


undertakings of 
. this character in Germany, the company is Vaid ap lines in Beville, 


Bilbao, Christianis, Barcelona, Genoa, Santiago and Buenos 
Ayres; while 20 new schemes are at present being reported upon. 
The central station and power business of the company is pro- 
ceeding satisfactorily. Daring the past year, 15 central stations with 
enerating capacity of 11,500 kw., and 28 factories with 41,000 kw. 
ve been equipped by the company. The erection of central light 
and power generating stations in sparsely inhabited districts is 
being pushed, asa special branch of the business. 
electro-chemical industrial developments which are about to 
occur in Franco, Norway and Austria, will bring further power 
installation business to the company, which also retains a share 
interest in these new ventures. 
The chief figures in the financial statement of the directors are 
presented below :— 


Gross profite for year 1897-98 200 [Ir eee eee £406,120 

Net profite а á i T iis .. 342,657 
15 per cent. dividend on £1,250,000 ...  ... ... £187,500 
73 » » £500 000 eet eee eee ,500 
Directors’ commission eee ees I. eee eee 22,500 
Managers commission iss abe sei .. 11.250 
Bonus to officials and contribution to pension fund ... 11,250 
Social agencies (Wohlfahrtseinrichtungen) .. 11,250 
Carried forward ... em 4, 11,07 


F | 
company e ann meeting, had £5,800,000 
worth of work in hand, and it was d that orders to the value 
of £2,500,000 would come in when the transfer of the Berlin central 
lighting station to the town authorities was settled. 


Stock Exchange Notices.—The Stock Exchange Com- 
as under :—Wedner- 
day, April 12th.—Chelsea Electricity Supply Company, Limited— 
further issue of £40,000 43 per cent. debenture stock. New General 
Traction Company, Limited—24,000 ordinary shares of £5 each, fully 
paid, Nos. 10,001 to 34,000; and (2) ordered the undermentioned 
securities to be quoted in the Official List :—British Blectric Traction 
Company, Limited—farther issue of £100,000 5 per cent. 
debenture stock; Calcutta Electric Supply Corporation, ted— 
20,900 bares of £5 ne. S paid, lect 1 to 20,000 à New des 
Traction Company, ted — 24,000 ordinary shares of £5 e 
paid, Nos. 10,001 to 34,000. | A 
Chloride Electrical Storage Syndicate.—An interim 


half-yearly dividend at the rate of 7 per cent. per annum has just been 
paid by this syndicate. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending April 1st, 1899, were £483 0s. 4d.; aggregate to date, £2,520 19s. 9d. 


. lr prr gor Limited, —The for the 
. week ending March 81st, 1899, were 745 18s, 9d. ; 5 period, 
1898, £2,389 11s. 64.; increase, 2406 78. 8d. 


The City and South London наттар, Company.—The for the week 
ending April 2nd, 1899, were 4859; week ending April , 1808, £1,050; 
decrease, £161; total receipts for half-year, 1899, £15,975; cerresponding 


period, 1898, £14,942; increase, 2838. Miles open, 8}. 


The Dover Corporation Eleotrio Tramways.—The receipts for 

- ending April Ist, 1899, were 4199 66, 2d.; week ending 
1898, £117 165,; increase, £81 10s. 2d. Total receipts to date, 1899, 
£1,895 19s.; corresponding period, 1898, £1,895 14s. ; increase, £500 
4s. 5d. Miles of track open week ending April Ist, 1899, 8; 
ending April 2nd, 1898, 8. Car miles run week ending April Ist, 1809, 
4,406; week ending April 2nd, 1808, 8,167. Number of cars, week ending 
April 2nd, 1899, 12; week ending April 2nd, 1898, 7. | 

The Dublin United Tramways Company.—'The receipts for the week ending 
Friday, March 31st, 1899, were as follows:—D. U. T. Oo., borse cars, 
41,715 19s. 4d. ; ditto, electric cars, £1,006 13s. 1d. ; D. 8, D. Co., electric cars, 
£721 18s. 4d. ; total, £8,444 5s. 9d.; corresponding week last year—D. U. T. 
Co., horse cars, £92,184 5s. 4d.; ditto, electric cars, 2806 16s. IId. 
D. 8. D. Co., electric cars, £352 7s. 5d.: total, £2,848 9s. 8d.; increase, 
£600 168. 1d. ; aggregate to date, £41,550 17s. 10d.; ditto last year, £89,118 0s. 11d.; 
increase to date, £2,432 16s. 11d. Worked:—The ш овер open ів 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 3l 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
March 15th, 1899, were £856; total receipts to date, March 15th, 1899, 
from June 29th, 1898, £10,085. Miles of track open, 83. Car miles run, 
5,573. Number of cars, 10. The receipts for the week ending March 2ànd, 
1899, were 4315; total receipts to date, March 22nd, 1899, £10,400. Miles of 
track open, 84. Car iniles run, 6,292. Number of cars, 16. 

The Liverpool Overhead Railway Company.— The receipts for the week ending 
April 2nd, 1599, smounted to 41,405; corresponding week last year, 
£1,818 ; increase, £92. 

The South Btaffordshire Tramways Company.—The receipts for week ending 
March 3lst, 1899, were £572 бв. Ad.; aggregate receipts for 18 weeks, 
£7,664 18s.; week ending April Ist, 1698, £667 11s. 11d.; aggregate receipts 
for 18 weeks, £7,472 3s. id. | 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE COMPANIES. 


Present 
Issue. NAMB. 


124,400}; African Direct Telegraph, 4 Y iu age - T 


25,000 | Amazon Telegraph, shares um oes - 
125,000 Do. do. b % Debs. Red. . TD TT) TD) 
905, 5601] Anglo-American Telegraph ... i in бс i 

8,047, 2207 Do. do. 8 % Pref. eee TI eee 


180,000 | Brasilian Submarine Telegra i 
76,0002 Do. do. 8 K. Debs. 2nd series, 19008 . 
44,000 | Chili Telephone, Nos. 1 to 44 000 ТТ se sus 

10, 000, 0006 Commercial Cable 


1,532,528] Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock 


224, 850 Consolidated Telephone Construction and . 


16,000 | Cuba Tel h.. з з сае il 
6,000 Do. did 10 96 Pref. des „ лж eae s 
12,931 | Direct t Spanish Te toph m" ae oe 
6,000 ao u Cum. "Pref. "T 
80,0001 Do. Debs., Nos. 1 to 6, 000 vi 
60,7101 Direct United Куе Cable! эз 


120,000 | Direct West India Cable, 44 Ф Reg. | Deb. 


4,000,000 | Eastern Telegraph, Ord. Stock - eot ET 
1,796,000 Do. 84% Pref. Btook 

80 Do. 5 Y Debs., repayable August, 1899 
1,482, 2681 Do. 4 €, Mort. Deb. Stock Red. ... T 


250, 000 | Eastern Extension, Australasia, and China Telegraph ... 
16.3001 Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. 

, , reg. 1—1 ‚049, 8, 976—4, 826 
64,4001 Do. do. Bearer, 1 660 5970, 4, 827—8, 
820,000ї Do. 49% Deb. Stock 
85,1001 Bastern and South African Telegraph, 8 V Mort. Deb., 


1900 red. ann. os. 1 to 2, 848 
46,6001 Do. do. do. to banter. 2,844 to 5, 
300,000} no 4% Mort. Debs., Nos. 1 to 8, 000, red. 1900 
900, 0001 6% Reg. Mt. Debs. (Mauritius Bub. ') 1—8,000 
180, 227 Globe T Telegraph an Trust .. iss iss ds s 
180, 042 Do. 6% Pref. eee eee eee 
150, 000 | Great Northern Telegraph, of Copenhagen. ves 
97,800 Halifax and Bermuda Cable, 44% let Mort. Debs., } 100 
within Nos. 1 to 1,200, Red. 
17,000 | Indo-European Telegraph T T 
100, 0001} London Platino-Brarilian Telegraph, 6 Ф Debs. ..  .. 
484,597 National Telephone, 1 to 484,507 .. б es m 
15,000 Do. 6 Cum. Ist Pref. бе 985 des 
15,000 Do. : Cum. 2nd Pref. eee оов 
250, D Non-cum. 8rd Pref., 1 to 250, 000 
1.829, 711 a Deb. Stock Red. 
171,504 | Oriental Telephone an leo., Nos. 1 to 171, 504, fully paid 


100,000}; Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 .. 
11,889 Reuter’s 600 фов #006 eee eee eee 
8,881 | Submarine Cables Trust jai ee sea nes wee 
58,000 | United River Plate Telephone A - ec - 
151,781 Do. do. 5 Debs. eee 9 0 0 ИІ 
200,000!) West African Telegraph, 5 B De 


80,008 | West Const of of America, Nos. 1—80,000 and 58,001—88,008 


150,000 Do. do. 4% Debs., 1—1 ‚500 gua. by Bras. Bub. Tel. 
889,521 | Western and Brasilian Telegraph 4 95 Deb. Stock Bed. ... 
88,821 | West India апа Panama Telegraph ... e 
84,568 Do. do. do. 6 T Cum. 1st Pret. sae 
4,669 Do. do. do. Oum. 2nd Pref 
80,0001 Do. do. do. 59 $" Nos. 1 to 1, 800 


158, 1001 Western Union of 0.8. — 6% Ster. Bonds. ... 


80,000 | Charing Oross and Strand Electricity Supply 
20,000 Do. do. do. do. 44% Cum. Pref. 
84,000 *Chelsea Electricity Supply, Ord., 


60,000 | Do. do. do. Y. Deb. Stock Red... | 
60,000 | City of London Electric Lightirg, Ord. 40,001—100,000 . 
40,000 Do. 6 95 Cum. Pref.,1to 40,000 ... 

400,000 | Do. 54 Deb. Stock, Scrip. (iss. at £115) ‘all paid | 
40,000 | County of Lond & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 
20,000 Do. do, do. 6 95 Pref., 40,001—60,000 | 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1— 17, 400 . 

15,661 | House-to-House Electric Light Supply, "ra 101 to 15, 761 | 
12,000 | Do. do. 1% Cum. Prei. 

110,000 | London Electric od Corporation, Limited, Ord. 

48,050 Do. do. 6 95 Pref. 

100,000 Do. do. do. 4% Ist Mt. Db. Stock Rd. 
62,500 | Metropolitan Electric Supply, 101 to 62,500 А $e 
22,500 Do. Nos. 62,501 to 85,000, £7 paid 


220,0007 Do. 44 95 First Mortgage Debenture Stock | 


6,452 | Notting Hill Electric Lighting 
81,980 | St. James’s and Pall Mall Electric Light, Ord. 


20,000 Do. do. 7 % Pref., 20,081 од 080 | 


65,000 | South London Electricity Supply, Ord., £3 paid sés 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 


+ Subject to Founder's Shares. 


Касы the last three years. 


100 | ... vee 
Stock £2 18s| 8 
Stock £5 68 6 
8,047,2201 Do. do. 5 oes ves Stock 


2 = 
COP Р QU ел 


88885228 
— 


do: de: dedede de d e dede de de de 


R. . * oO 
е зә: 


оосо м 


ELECTRICITY UE COMPANIES. 


$$ —ͤ— — —. 


Closing 
uotation, 
arch 28th. 
100 —104 
8— 4 
. | 87 — 92 
£3 98 05 — 68 
1174—1184 
144— 15 
16 — 1 
110 —114 
21— 8 
8 95190 —200 
105 —107 
№ 
9 — 10 
174— 184 
4— 6 
10 — 11 
106 —109% 
121— 123 
108 —106 
180 —185 
102 —105 
99 —102 
125 —129 
18 — 18j 
99 —108 
100 —108 
125 —129 
99 —108 
100 —108 
102 —1065 
104 —10796 
13} 
— Yi 
80 — 81 
100 —108 
e. | 57 — 60 
. 1108 —111 
6 41— 5 
6 11 — 18 
6 11 — 18 
5 5} 
8 ru 
105 —108 
— 7% 
140 —145 
104 —107 
99 —102 
4— 1 
108 —106 
106 —109 
2 — 
104— 11 
9 — 10 
105 —108 
100 —105 
| 10 — 12 
6 — 64 
| 8— 9 
114 —116 
17 — 18 
| 15 — 16 
124 —129 
11 — 12 
14 — 15 
51— 58 
84— 93 
9 — 10 
33— 4 
64— 7 
105 —107 
164— 174 
124 — 184 
117 —120 


Business done 
Closing d 


Quotation, week ended 
April 5th. April 5th, 
— 1899 
Highest.| Lowest 
100 —104 ore rm 
8 — 4 [Yr ТЫ 
87 — 02 eee eee 


65 — 68 65} | ... 
1178—1184 | 1188 | 1178 
144— 15 Pe 
152— 16}xd 165; 15] 
110 —114 T 
21— 8 eee eee 
185 —195 xd, ... iss 
104 —1C6 xd 106 105g 
1 
de Др | ado sss 
9 — 10 10 


18 — 19 18) 
4— 5 xd .. 
10 — 11 xd 103 
166 —109 us ves 
121— 122xd| 123] .. 
108 —106 js isa 
179 —184 | 1814 | 180 
102 —105 eee [XN 
99 —102 eo oes 
125 —129 ee ке 
18 — 184 183 18} 
99 —108 ED eee 
100 —108 EDO LED 
125 —129 e vits 
99 —108 oo 
100 —103 e 
102 —105 | 102% 
104 —107% | ... 
122— 18 184 | 12; 
lej- 17} |... 
30 — 81 T 
100 —108 ee 
67 — 60 006 * 
108 —111 - T 
5 42 4j 
11 — 18 - . 
11 — 18 o^ І 
= 4M| 4H 
99 —101 004 ee 
105 —108 EI) 
64— 73 7 
140 —145 svi 
E Ws 
104 —107 T . 
99 —162 m 
1 . . 


108—106 |... |... 
106 —109 p зА 
2— 9 2 
104— 11 Mk аш 
9 — 10 вее еее 
105 —108 eso - 


100 —105 eee eee 
|11 — 12 119 1l 
| 6-0 |. » 
| Tà— 8i 89 7 
114 —116 T ede 
17 — 18 | 174| 16% 
| 15 — 16 T 
124 —129 

11 — 12 

14 — 15 xd 

51— 5j 

84— 95 

9 — 10 

81— 4 

64— 7 63 


105 —107 5 
17 — 18 ха 174 
13 — 14 xd 

117 —120 


1641— 174xd| 164— 174 


17 — 18 


154— 164 


Е t Quotations on Liverpool Stock Exchange. 
| Unless otherwise stated all shares are fully paid. | Dividends paid in deferred share warrants, qx being used as capital. 
Dividends marked § are for a year consisting of the latter рагі of one year and the first part o 


17—18 | 174) 1 


м ~J 
— — 
Jė 


9 — 10 
31— 38 
154— 164 


the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Business 
Present NAMB, or | Dividends for оне Quoi durin Aera 
Issue, Sapre: the last three years. Mar. 98th. April 5th. April Buh. Tes 
1896, | 1897. 1898. Hi '| Lo 

60,000 Aluminium A" shares, Nos. 1—60,000  ... ois з I4 бое ies 8— 84 3— 33 €: зы 

90,000 Do. 4} 9% Ist Mort. Deb. Stock Red. vss e» (Stock) kk . | 94 —100 95 —100 xd 

80,000 pacer a Е ROS Soe OE ТИ n жшн 6 95| 194— 20 194— 20 xd 

о. о. um. Pref. 80,001—40,000 

10,000 (бвпей at £2 108, prem. Кра). 101 ...| .. |... |133— 14р |1828— 144 14 
100,000 Do. do. 5 95 Perpetual Debenture Stock ... iStock) ... m .. 126 —129 125 —128 xd 

90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 8| nil nil ay li— 2} li— 24 2 

90,000 Do. do. Non-oum. 6 % Pref.,1t090,000| 2 mi | 49 .. | 2j— 28 | 2)— 28 |... 
125,000! Do. do. 41 95 Perp. Deb. Stock S. Stock.. .. 110 —114 1110 —114 X 

50,000 Do. do. 44 % 2nd Deb. Stock Red.. Stock ate .. |102 —105 |102 —106 102 

20,000 Callender’s Cable Construction shares, Nos. 1—20,000 ... Bel. же 555 .. | 124— 184 | 124— 134 ae m 

90,000 Do. do 4) % 1st Mort. Deb. Btock Red. |Stock А sss .. 114 —117 |114 —117 sis cae 

35,250 | Central London Railway, Ord. Share nnn | 10| .. | .. |... | 9#— 10} | 9$— 102 | 10 |... 
178,303 Do. do. do. £8 paid % OU ous T sigs 71— 8} 7$— 84 iss ids 

61,033 Do. do. Pref. half-shares £3 paid TUNE T m - 81— 4 34— 4 

71,447 Do. do. Def. do. £5 paid "n em 4— 4i 41— 4% E - 
630,0001 | City and South London Railway... Stock 14895 14% 24% 68 — 70 68 — 70 695 | 684 

22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10| ... 43— 65} 42— 6} ds 8 

82,098 бюшроп & Co., mde ва 098 5 8| ... - i 81— 83i 34— 3j 

о. 5% 1st Mort. Reg. ebs., 1 to 748 of | 

82,850 6 £100, and 901 to 1 ,070 of £50 Red. eee ove eee ove 98 —101 98 к 101 ry 

99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1to99,261 5 553 6 , 2 — 23 2 — 24 

17,189 Do. do. do. ** A" Shares, 01—017,189 b 57 6 @ ies 4— 5 4— 6 ; - 
194,023 Do. do. do. 4% Deb. Stock Red. | 100 ; zo; . | 97 — 99 97 — 99 ; 
112,100 | Electric Construction, 1 to 112,100 ... e] 2| 6 6 6 21— 28 | 21— 29 x 
25,000 Do. ba is^ Cum. Pref., ‘to 25,000 .. 2| 7 $ 7 $ 7 $ 8 — 3 — 

140,800 Do. Perp. 1st Mort. Deb. Stock .. [Stock] .. iei .. |103 —108 |103 —106 

91,196 | Elmore's Рета, Copper Depositing, 1 to 70,000 ... 2 sae i i— 2 1— 2 Я 
67, 275 | Elmore’s Wire Manufacturing, 1 to 69,885, issued at 1 pm. 24-55 aes Ро 1 — isi i 

9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600. 10| 7 7 . |10 — 12 10 — 12 dat 

12,500 | Henley’s (W. T.) Telegraph Works, Ord. ... EA ..| 10 | 10 12 14 %| 26 — 27 253— 264 263 | 25] 

8,000 Do. o. do. 7 % Pref. 10| 7 7 7 91 184— 19% | 184— 1 Tn PM 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 44 44 112 —115 |112 —116 ee TE 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works .. 10 | 10 F 10 Ф| 10 N 214— 224 | 214— 223 223 2199 
е vi Do. TN E А d 4% 1st Mort. Debs. | 100 |... T 101 —106 [101 —105 102 | 101$ 
| ,500 iverpoo ver ai way, е eee oe ove 0 0 0 10 2 8 8 9 —1 10 — 104 вое eee 

10,000 Do. do. Pref., £10 paid on 6. | -10 s 5 M Hi- ul 146— 144 js "T 
87,850 | Telegraph Construction and Maintenance a E 12 15 15 15 38 — 42 37 — 41 392 | 88 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 B ios .. |105 —108 105 —108 vs 

18,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000  ... 5| .. T жә 92— 10} 92— 10} 91$ 
18,400 Do. do. 595 Cm. Prf. Nos. 6,601 Чо 20,000 54 A ТТ iis 63— 6} 52— 6jxd| ... 
540, 00011 Waterloo and City Railway, Ord. Stock  ... . . 100 ... ve 3 95100 —112 1109 —112 jos 


t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
| Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS ОЕ SECURITIES NOT OFFICIALLY QUOTED. 


ham Electric io Supply, Ordinary £5 (fully paid) 10}. National Electric Free Wiring, 108. paid, 8s.—10s. 
Bath uminium, Ordinary, 104—11 ; 7 Y Pref., 12—18. Smithfield Market Electric, 4—44. 
5 44% Debentures of £100, 105—108. T. Parker, £10 (fully paid), 16. 


htsbridge Electric Lighting, Ordinary iw 
E22 paid) 13—134; lst Preference Cumulative 6%, £5 
ri apea A ns Debentures, 107—110. Dividend, 1898, 


ares 10%. 
em E Birmingham Bhare List. Bank rate of discount 3 per cent. (February And. 1899). 
MARKET E ecce ale Wednesday, April Sth. : 
CHEMICALS, &c. This week. | Last week. Beere. METALS, &o. (continued). | This week. | Last week. pom 
a Acid, EPISODE ae per cwt.) 5/. | 5/- а | f Ebonite Rod * $5 „ per lb. 8/- 8/- 
a „ Nitrio T S. рег cwt. 22/- | 29/- 90 7 » Sheet ** .. per lb. 5/- 5/- I 
a „ Orxalic. е S. per owt.| 82/- 327 T g Copper Bars .. per ton £80 £78 £2 ine, 
8 «a Sulphuric * ке .. per ewt.| 5/6 5/6 T a» | 1 Wire (basis price) .. per lb. 94d. 93d, id. dec. 
a Ammoniac, Sal .. .. рег cwt. 87/- | 37 ee g » Sheet oe .. per ton | £0 £78 £2 inc. 
a a Muriate (grey) .. per ton | £19 | #19 ee g „ Rod р ee . per ton £80 £78 £2 ine, 
ө (white) .. рег ton £26 £26 (v n German Silver Wire .. per lb, 1/6 1/6 e? 
x Bleachin powder e» .. рег ton £5 15 £5 15 ү h Gutta-percha, fine m .. per lb, 6/- 6/- * 
a Bisulphide of c * «+ per ton | £15 £15 W^ h India-rubber, Para fine .. per lb, 4/4 4/44 Id. dec. 
a Borax e А ee .. per ton #16 10 £16 10 i» i Iron, Charcoal Sheets .. per ton £18 £18 T 
a Benzole M 95 T oe .. per gal. 7/- | 7j- e» | é , Pig (Cleveland warrants) per ton 48/9 48,8 6d. ine, 
a 90 9/.) * .. per gal. 5/6 | 5/6 * i „ Forgings, according to size per ton From £11 | From £11 24 
а Соррег Sha ee .. рег ton £25 10 £925 10 í , Зогар, heavy per ton | 50/- to 55/- | 50/. to 55/- 
a Lead, Nitrate T .. рег ton £23 10 £23 10 - i , Wire galvanised No. 8. per ton | #9 5 £9 5 ET 
a „ White Sugar T .. per ton £80 10 £80 10 | e» , Lead, English Ingot  .. .. рег ton £14 126 £14 10 2/6 inc. 
a „ Peroxide .. Фә per ton £27 10 £27 10 0 " Sheet .. per ton | £15 10 £15 26 7/6 ine, 
a Methylated Spirit .. per gal, 2/9 2/9 | Бы H Mica (uncut slabs 8” long) .. per Ib. | 6/6 6/6 "s 
a Naphtha, Solvent (90 0% at | m Manganin Wire No. 28.. „per lb, ' 8j- 8j- 
160° C. .. per gal, 5/6 5/6 T g Mercury . г per bottle #85 £85 
a Potash, Bichromate, in 'casks. . per lb, d. 82d. A p Phosphor Bronze, plain castings per lb. | I/ to 1/4 1/- to 1/4 
а = Caustic (75/80 % „ рег ton Zi £24 ut p и rolled bars & rods per Ib. 1/- to 1/4 1/- to 1/4 
1 Bisulphate oe .. рег ton &85 £85 (e p " r'l'd strip & sheet per lb. From 1/2 | From 1/2 
a а Shellac * . .. рег owt, 68/. | 68/. св oPlatinum .. ve .. per oz, £8 10 £8 10 
a Sulphate of Magnesia . Sa per ton £4 10 £4 10 * p Silicium Bronze Wire .. .. per Ib. 10d. to 1/1 | 10d. to 1/1 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 T í Steel, Magnet, acc'd'g to desc’ Ур п p.ton | From #15 to £40 
» " ert * .. per ton | £5 15 £5 15 * 1 Steel, Magnet, in bars .. £58 £58 .. 
.. per ton | £5 5 £55 Чэ g Tin, block .. ve +» per ton £115 £112 £3 inc. 
a 4 Боб. ad {white 70 9|) „ per ton £7 10 £7 10 * „ DUO vo. „ә be .. per lb, 1/6 1/6 a 
a „ Crystals .. .. рег ton £8 28 * n wire Nos. 1 to 16 Per lb. 1/6 1/6 
a „ Bichromate, casks „ per lb. 8d. 8d. єз р White Anti - fric ноп Metals— оо ate RI 
° ^ White Ant " bran . per ton | £4 to 265 6 
METALS, &c. | | j Yarns, Cotton, Single 101b, banais pr Ib. 7а. 78d. 
b Aluminium Wire, in ton lots.. per ton £994 | £994 j » Flax, 6 or 8 lea.. per Ib. 4d. 4d. 
b Bheet, in ton lots. per ton £191 | #191 | T um 1 Hemp, 8 ply 10 Ibs. рег Ib. | dy " 
p Babbitt's metal ingots .. per ton | £65 to 2130) £65 to £180 | * 1 „ Russian, 10 lbs, per lb, 44d. 44d. 
c Brass (rolled metal 2" to 12") basis per Ib. 72a. 72d, | T j » Jute, 180 lbs. rove .. per ton | £12 2 . 
с „ Tubė (brazed) .. per lb. 10d. | 10d. j » Manila, 24 thread .. per ton | £85 10 | £84 10 | £] inc. 
„ Wire, basis .. рет lb. Rd. ва. к Zino, Sheet (Vielle Montagne bnd.) p.t. £81 | £31 I 
pranoni supplied b uotations supplied b Quotations supplied by 
a саг d- "LA Со. x: f The supplied by Gutta-Percha, and k Messrs. Morris laog, Limited. 
b The ne British Aluminium Company, Ltd. Telegraph Works Oompany, Ltd. i Mesers. San ў & Со. 
с Mosars. Thos, Bolton & Sons. Messrs. James & Shakspeare. m Messrs. W. T. Glover & [^w Lid. 
d Messrs. Jackson & Till. n Messrs, P. Ormiston & Sons. 
е < Messrs. Bolling & Lowe. o Messrs. Johnson, Matshey & Oo., Ltd. 
і Meaars. Henry О, Teo & Со. p The Phosphor Bronze Company, Lid. 
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INSTITUTION OF ELECTRIOAL ENGINEERS. 


Tum Hsm o» тн ErzcTrBIC Аво. By Mrs AyRTon. (Read on 
March 23rd, 1899.) 
(Continued from page 528.) 
In Table II. two sets of currents are dealt with, viz., the largest 
silent current for various lengths of arc, and a hissin 
amperes ; and, for each of these sets of currents and lengths of arc, 
two P.D.’s are given, vis., the P.D. between the main carbons, and 
the P.D. between the positive carbon and the arc iteelf. 


TABLE II. 


P.D. витуввх CARBONS, AND P.D. purwegs Posrrivs OARBON AND 
Авс wrrn Landnsr SILENT CURRENT AND wrrH Нщвша 
Совавит oF 25 AMPERIS. — 


CABBONS: Positive, 11 mm s lid; negative, 9 mm solid. 


Largest silent current. 


| Hissing current of 25 amperes. 


P.D. between | P.D. between 


milli т : 
l, l ere” | oun ee 
volts, volts volts. volts. 
(calculated). 
(1) (3) (8) (4) (5) 
1 42:2 321 32-1 244 
2 44 5 32 9 34 6 25:2 
3 475 32:3 37-0 257 
4 49 4 84 40 5 257 
5 530 32 5 43:9 27 9 
6 459 27 2 


55:5 32 6 


Now, in order to compare the change in the P.D. between the main 
carbons caused by , with the corresponding change in the 
P.D. between the itive carbon and the arc, we must subtract 
colamn (4) of II. from column (3), and column (5) from 
column Qu and compare the differences. differences are gi ven 


in Table 
Tasta III. 


Оштноттон or P.D. BETWEBN CARBONS DUE TO HISSING COMPARED 
WITH CORRESPONDING DrwimUTION OP P.D. Bryn Posrrive 
OABBON AND ARC. | 


CARBONS: Positive, 11 mm. solid; Negative, 9 mm. solid. 
Length of aro in | Diminution of P.D. between | Diminution of P.D. between 
millimetres. iti 


carbons due to hissing. positive carbon and arc 
due to hissing. 
(1) (3) (8) 


1 101 77 
2 99 70 
3 10:6 66 
4 8:9 67 
b 91 46 
6 96 54 


Thus for the lengths of arc dealt with, hissing causes a mean fall 
of about 97 volts in the total P.D. between the main carbons, and a 
mean fall of about 6'3 volts in the P.D. between the tive carbon 
and the arc. Hence of the whole diminution of the P.D. between the 
carbons caused by hissing, about two-thirds takes place at the junc- 
tion of the positive carbon and the arc. | | 

Farther, my ts showed that very littleof the remainder 
of the diminution, if any, was due to a fall of the P.D. between the 
aro and the negative carbon; therefore this remaining diminution 
must be attributed to a lowering of the resistance of the arc itself. 
We may sum up these ts as follows :— 

Of the total yiminution of the P.D. between the carbons caused by 

hissing, about two-thirds takes place at the janction of the positive 
carbon and the aro, and the remaining third seems to be due toa 
lowering of of the aro itself. 
From fig. 1 it might be sup that, given the length of the arc, 
the increase of current that 8 de gee сс as the aro starts hissing 
was as definite for that length of arc as the diminution in the P.D. 
And this, for a long time, I imagined to be the case. Bat, while try- 
ing to find out what law connected the smallest hissing current with 
the length of the arc, I saw that the value of that current really 
depended on the circuit outside the arc. 


For, let = be the E. M. F. in volts of the generator, which we will 
assume to be constant and independent of the 


current; 

я тышо, in ohms of the whole citcuit outside 

e атс; 
» length of the arc in millimetres ; 
largest silent current in amperes ; | 
п corresponding P.D. between the carbons in volta; 
„ Smallest hissing corrent in amperes; 
corresponding P.D. in volts, 


then N= V TAT 
and B = у TA x, 


3 
ч» ез ч 


4» 


current of 25 


that is, the sudden increase of current when hissing begins equals the 
prodact of the sudden diminution of the P.D. into the conductance 
of the circuit outside the arc. 


4 E W 
A B- yvy?’ 

or, A Ec. 
? = ply” 


but for a given hissing point, for example, в (fig. 1), v, у’, and 4 are 
all constants ; therefore, for such a point a’ depends simply on m. - 

In fact, for a fixed t, B, and a fixed line, F a, the tion of 
the point, F, merely depends on the slope we give to the EBF; 
that is, on the point on the axis of P.D. we select for x. And а om- 
sideration of the figure shows that the distance between this point, x, 
and the axis of current measures m, the E M Е. of the dynamo. Oon- 
sequently it now appears that the dotted lines in the unstable region 
constitute records of the particular H. M. Fs. the dynamo was made 
to give on the various days when the experiments were made with 
the different lengths of arc, several years ago. 

Hence, when the largest silent current changes to the smallest 
hissing current for the same length of arc, the value of that smallest 
hissing current depends on the E. M. F. of the generator only. 

Thus, it is possible, by choosing suitable Е M Fu., to make the 
sudden smallest hissing current have any value greater than that of 
the largest silent current for the same length of arc. It is evident 
from fig. 1 that the smaller the E.M.F. of the generator, the larger 
will be the value of the smallest current, for the lower down 
will = be on the axis of P.D., and ore the farther will the point, 
F, be along the line, ғ a. This explains a circumstance that puzzled 
me greatly when it happened, but which is now p y compre- 
hensible. Some years ago I was using accumulators to maintain an 
arc, and employing as small a number of cells as le. I was 
able to have quite а moderate current as long as the arc was silent, 
but as soon as it began to hiss, the current rushed up to some hnge 
value which would inevitably have ruined the cella, if I had not 
had a cut-out arranged to break the circuit. Why the first hissing 
current should be so much greater than I was accastomed to find it 
with the dynamos I ordinarily used, I could not imagine, bat the 
reason is now perfectly obvious. The hissing current was so t 
simply because the E.M F. of the cells was so small, and had it be 
possible to maintain a silent arc without any resistance in the outside 
circuit that of the celis, which is what I was trying to accom- 
різь, I might, exoept for the cut-out coming into operation, have 

ractically an infinite current when the aro began to hiss. 
e now pass from the consideration of the electrical measurements 
of the arc to the appearance of the crater, arc, and carbons, 

Every alteration of the current and of the distarce between the 
carbons y uces а corresponding modification of all parts 
of the arc, but until the value of the current attains a certain magni- 
tude, which depends only on the length of the arc with a given pair 
of carbons, this change is one of degree merely, and not of character. 
А greater current simply produces a larger crater, a larger arc, and 
longer points to the carbous. When the special current is reached, 
however, a change which is no longer merely one of degree, takes 


Hisensa. 


SIL. mer. 


р. 4. 
CABBONS,.— Positive, 9 mm. cored ; negativ», 8 mm. soli. 
Іжматн or Aro.—(a) 5 mm.; (b) 8 mm. 
Соввянт.—(а) 9:5 amperes; (b) 34 amperes. 


pue in the crater. Instead of presenting a uniformly bright surface 
the eye, this becomes partly covered with what appear to be alter- 
nately bright and dark bands in one or more sets of concentric circles, 
moving round different centres in o te directions. The directions 
of rotation and the entire positions of the images change continually, 
and the motion grows faster and faster as the current is increased. 

It is impossible that these figures, which do not move too fast to 
be clearly seen by the eye in an image of the aic ified only 10 
times, should have escaped the observation of all those who have 
made a study of the aro, and yet, after a careful search I can find no 
mention of them anywhere. 

When the current is so much increased that the motion becomes 
too fast for the eye to detect, the arc begins to hum, and then, as 
Mr. Trotter ® first showed in 1894, 16 rotates at the rate of from 50 to 
450 revolntions per second. Toese rapid revolutions, which the 
unaided eye is incapable of observing, he discovered by the use of a 


. disc having alternate arms and spacer, and kept in rapid rotation ; 


bat, in his account of bis observations, he makes no reference to the 
relatively slow rotations which precede the hum. Ia fact, tke rcta- 
tions observed by Mr. Trotter appear to begin jast where those I have 


© Pro, Roy. Soc , 1894, Vol, lvi., p. 262. 


568 THE ELECTHIOAL REVIEW. 


[Vol. 44. No. 1,115, APRIL 7, 1899. 


been describing become too quick for the eye to see unaided, and end 
just as the arc begins to hiss, for Fe mentions that at 450 revolutions 
' per second the arc breaks into а hiss. 

As scon as hissing begins the whole appearance of the crater 
changes again; a sort of cloud seems to draw 
in round a part of it, moving from the outer 
edge inwards, and varying continually in 
shape and position. Sometimes but one 
bright spot is left, sometimes several, but 
always the surface is divided into bright and 
dull parts, giving it a mottled appearance, as 
is slightly indicated in (b) fig. 4. If, then, 
the current be diminished, so that the arc 
becomes silent again, the whole surface of 
the crater grows dark for an instant, then 
brightens in spots, and finally becomes bright 
again all over. 

The vaporous arc itself undergoes fewer 
modifications; it preserves the ordinary 
characteristics of the silent arc while dancing 
circles hold possession of the crater, but 
when humming begins а green light is seen 
to issue from the crater, and with hissing 
this becomes enlarged and intensified, till 
the whole centre of the purple core is occu- 
pied bya brilliant greenish-blue light, as is (d 
indicated in fig. 5. The shape of the arc 
now alters also. While it is silent or hum- 
ming no great difference can be observed in 
its form. With solid carbons it is rounded 
or pear-shaped according to its length, and 
has an appearanca of great stability. Bat as 
Boon as hissing occurs the arc seems to sud- 
denly dart out from between the carbons 
and to become flattened out, as if under 
the influence of a centrifugal force acting 
at right angles to the common axis of the two carbons. Та 
fig. 5 this flattened appearance is well marked, as it is also in (d) 
fig. 6; and indeed these figures show that every part of the vaporous 
arc itself is involved in thia flattening—the purple core, the shadow 
round it, and the green aureole—as if they were all revolving with 


SILENT, 


HISSING. 


Fic. 5 


CARBONS.—Positive, 11 mm. solid; negative, 9 mm. solid. 


Length of arc, 1:5 mm.; current, 28 5 amperes. 
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great rapidity round а common axis. And what more likely than 
that this is the case, since, as has already been mentioned, the arc is 
revolving at the rate of 450 revolutions per second at the moment that 
it starts hissing ? 


ON THE 
SILENT. POINT OF HISSING. 


HISSING. 


(di (C) 
Fic. 6 


CARBONS.— Positive, 11 mm. solid; negative, 9 mm, solid. 


LENGTH OF ARC, 2 mm. 


CUBBENT.— (a) 6 1 80 12 amperes, (с) 20 amp: rs, 


amperes, 


As regards the carbons themselves, the only important modification 
of the negative carbon that appeara to be due to hissing is the forma- 
tion of the well-known “ mushroom” at the end of that carbon with a 
short hissing arc. This mushroom, of which & good example is seen 
in fig. 5, is well named, not only because of its shape, but also 
because of the rapidity of its growth, which is so great that while it 
is formiag the carbons often have to be separated, instead of being 
brought together, to keep the length of the arc constant. 

And now wecome to the most important of all the changes that 
take placa wben the arc begins to hiss, viz., the alteration in the 
shape of the positive carbon. 


(To be continued.) 


EXPENDITURE UPON MUNICIPAL ELEC- 
TRIC LIGHTING UNDERTAKINGS. 


Ir will be remembered that on the suggestion of Sir Henry Fowler 
the House of Commons last Augast ordered the preparation of а 
return “of the water, gas, tramway, electric lighting and ot her 
reproductive undertakings carried on by municipal boroughs.” 

Sach return has now been issued, and we have abstracted from it 
the figures relating to electric lighting undertakings. It must be 
noted that the figures are only brought up to the end of March, 1898. 
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ELECTRIC TRACTION AND ITS APPLICA- 
TION TO SUBURBAN AND METRO- 


POLITAN RAILWAYS.* 


By PHILIP DAWSON. 


(Continued from page 529.) 


Distance 2,000 Евит, ro ви Row Over IN 75 SECONDS, OR AT AN 


APPROXIMATE AVERAGE BPEED or 16 Mirtes РЕВ Hoos. 


Time duri Maxi í г 
IIC ЖОЕ Б-ы 
applied in miles с lied 88 per ton in 
in seconds. per hour. blen, B. T. units. 
75 25 75 10:0 0 035 
125 26 00 10:5 0 036 
165 26:25 115 0 038 
24 5 27˙15 12:5 0 0475 
31°0 28°25 14:0 0 0480 
39 0 30:50 17:0 0:0575 
53°0 36°50 22:0 0 0840 
DigrANCB TO BE Ron, 2,000 Furr. 

| | 
Time in 
Maximum Time i A Board of 
осие 5 е ed in чет ET speed = Trado Lo 
ee mi 

fom inthe hour, | brakes | Эт hou. mile. 

АСЕ S "um RPM. RON Oat oot Pe 
| 

62`5 | 41°0 4ГӨ 33 0 300 

300 53:0 | 34:0 520 26 0:196 

150 460 26:0 580 23 0 160 

100 400 : 24:5 67 5 20 0-130 

65 34:0 220 820 17 0:100 

45 27.5 150 98 0 13 0:075 

35:6 230 12:0 127:0 10 0:057 

76 17 5 110 160:0 8 0 045 


Таап experiment with a train composed of one motor car and one 
trailer car, weighiog 57 tons, with au average distanoe between 
* Stations of 2280 це а о apeo of 37 miles was attained, the 

av spe ing 17 miles an hour, the power required bei 

0 067 Board of Trade units per ton mile. di та Б 
From a comparison of the actual results obtained on the elevated 
electric railways of Chicago and on the Metropolitan and District line 
in London, we see that whereas the maximum speed of 25 miles an hour 
is obtained in 10 seconds with electric traction, it takes 33 seconds 
to do it with steam locomotives—and that whilst the electrically pro- 
pelled train could do the distance of 1,880 feet in 66 seconds, with 
steam it would take 93 seconds, or nearly half as much time again. 
If in the case of electric traction the power is cut off the moment the 
maximum of 25 miles ап hour is obtained, and the train 
allowed to coast before the brakes are put on, the distance considered 
would be done in 76 seconds. The steam-driven train even then 
would take more than 25 per cent. more time to do the same 
distance. i 
Having tried to show the advantages which electric traction pos- 
sesses ag regards the possibility of increasing the frequency of the 
trains without decreasing the factor of safety, namely, the distance 
between two trains, it may be advantageous to see how, from an eco- 
nomical standpoint of generating power, electricity is a cheaper 
method of operation than steam locomotion. An electrically-driven 
train only requires one man instead of two to drive it, and when the 
train is not running no power is consumed, ‘and no coal or water 
wanted. Steam locomotives, it is well known, use but very little less coal 
and water when they are standing still than when they are ranning, 
and are much less economical, consuming, as they do in America, 
from 5 to 6 lbs. of coal per indicated horse-power. On main line 
English roads it is stated that 3 to 4 lbs. are consumed, and taking 
an average power of 400 horse-power per locomotive, and a train plus 
engine weighing 250 tons, at a of 40 miles an hour, we get at 
the most economical rate about 0 65 ibs. of coal per ton-mile, or com- 
pared to the electric power required by electric traction 13 lbs. of 
coal per Board of е unit required, which is enormous—under 
favourable conditions it would not take much over 3 lbs. of coal to 
give one Board of Trade unit at the switchboard. А properly- 
designed electric station with large units would probably never con- 
sume more than 2 lbs. of coal per indicated horse-power-hour, or 
265 lbs. per kilowatt-hour at the switchboard, and engines of the 
size of 4,000 to 6,000 horae-power would be guaranteed to consume 
not more than 12 lbs. cf steam per indicated horse-power-hour. A 
large station would fully justify a comparatively large initial ex 
in coal handling and stoking machinery, and the location of the 
station could be chosen so as to be most advantageously situated as 
р: both coal and water, the coal without being handled bein 
| from either the ship's hold or the railway truck, convey 
automatically to the coal stores, and from thence automatically to the 
fires, the ashes being conveyed away automatically as well. In such 
a station but very fow men would be requiced, and the cost of power 


* Society of Arts, March 22nd. i 


could be reduced below jd. per Board of Trade unit, including 


expenses of every kind. 

Comparing again the coal consumption per train mile on large 
English main line railways, which varies from 35 to 58 lbs. of coal per 
train mile, we get a coal consumption of from 0:146 to 2°32 lbs. per 
ton mile, corresponding to 28:12 to 46:41bs. per Board of Trade unit, 
required to be generated at the power house. The following results 
actually obtained with slow-speed Corliss type engines and standard 
American railway generators, may be of interest :— 

Total coal consumed, Brooklyn City Railway Company, per Board 
of Trade unit, 3 los. 

Total cost, everything included, of Board of Trade unit at switch - 
board, 00°5195 cents (abont one farthing). 

Cost of coal per unit, O0 2307 cents, about 0:166 of a penny; Union 
Traction Company, Philadelphia. 
еи ; 34 lbs. consumed. per Board of Trade unit at switch- 


In another case cost of coal, 0:272 cents per Board of Trade unit at 
switchboard, about 0:186 pence. 

Total cost of unit, all included, 0:591 cents, about 0:296 pence. 

Ooal consumption in another case with Corliss engine, average for 
one year, per indicated horse-power-hour, 1:65 to 1°76 lbs. 

What slow-speed Corliss engines, properly designed for rail- 
way work, compared to other engines’ mean are shown by the fact 
that by such a change in a large American station the coal consump- 
у was reduced from an average of 8'3 to 4 9 lbs. of coal per car 

e. 

F'rom a series of figures obtained from the various Chicago electric 
overhead lines, from 0:16 to 0:135 Board of Trade units are required 
at the switchboard to drive the trains, the average speed of the trains 
being 134 miles an hour, and the maximum speed obtained varying 
from 28 to 35 miles au hour. 

The coal and water consumption, per Board of Trade unit, must 
necessarily be very low, the losses in the step-up and step-down trans- 
formers and in the transmission and converters would not be 
very great, and it would be perfectly feasible to attain an efficiency 
of 60 per cent. at the motor terminals and of 50 cent. on the 
power applied to the car axles. Large engines and generators 
and converters are ed so as to take an overload of 25 per cent. 
period of time, and be capable of overloading 50 per cent. 
for a short time without injury, and by a selection of proper units a 
very large economy could be attained. 


| 
Amperes (full Commercial 
American rating. | Toad) efficiency. 
— EI! emm "XU m d 
; | load. 
Speed, imputed | -| 95°, 50% 25% 
Poles.| Kw. Revs, per! 500 volte 600 volts load. | load. load 
minute. | | ' " 
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12 | 850 120 1.206 1,545 | 1,490 | 944 | 942 | 932 | 90 
12 850 100 | 1,206 | 1,545 | 1,420 | 943 + 941 937 | 90 
12 850| 80 1,206 1 1,420 | 944 | 94} | 931 90 
12 |1,050| 80 | 1,482 | 1,910 1,756 95 | 942 | 94 | 901 
12 1,200 80 | 1,698 2,180 2,000 | 95 | 943 | 94 | 90} 


METROPOLITAN ELEvATED, CHICAGO. 


Length of street eee eee ОТ eoe eee 361 miles. 
Average distance between stations - Vis 1,600 feet 
Time interval between consecutive trains ... 24 minutes. 
Average speed in miles per hour ee 13 miles. 
Maximum speed Sag x бы sie iix 28 miles. 
Total rated power of generating station  ... ... 5,000 kilowatts. 
Sours SIDI ErBvaATED, OHIcAGO. 

Length of street i - H ivi $us 185 miles. 
Average distance between stations ... е “ee 1,720 feet. 
Time interval зерре 5 trains ids и ишш 
Average speed in miles per hour s 8 4 miles. 
Maximum speed in miles per hour ... <a T 26 miles. 
Total rated power (4 units 800 kilowatts each) of 
generating station s "s es. 3, 200 kilowatts. 

Lasu Stanger ÉLEvATNED, OHIQAGO. 

Length of line ... iss T ei N 15 miles. 
Power of station boi Pis iss гав 3,000 kilowatts. 
Nonru-WrsTERM ELEvATARD, CHICAGO. 

Length of line 15 miles. 


3-1 500 kilowatts. 


Rated power of Station {3 5 5,300 kilowatts, 
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Loop, On1c4ao. 

Length ... in m ^ оозе vos 4 miles. 
Rated capacity of station —4 1 800 N ii 6,000 kilowatte. 
Number of trains passing over line in 24 hours 3,000 trains. 
Total rated power of Chicago elevated lines, 

approximately о “ss ie ... 22,500 kilowatts. 

NantTaSkeT Bnack. 

Length of line ... vis -— "S wee m 20 miles. 
Rated power of station tee - Т7 .. 1,800 kilowatts. 
Average distance between stations ... ees a 4,280 feet. 
Maximum speed per hour is vas ese 43 miles, 
Average speed ... s e e es aes 25 „ 
Board of Trade units per ton-mile, at switchboard.. 0:0808 
Weight of two-car train ves sss es a 55 tons. 


The elevated railroads of New York and Brooklyn have been 
losing business during the last few years so rapidly that the financial 
condition of the Brooklyn system ie serious, and the return on iavest- 
ment of the New York system much reduced, and is still declining. 
The elevated railroads of Chicago have never been able to earn a 
. satisfactory dividend. The general introduction of electricity in 
the Chicago system has greatly improved the Chicago situation, ia 


Approx. English rating at 500 volts constant potential. 
weight | Approx. , 
of ке | еше | E. 

arma- 0 o 
ture and | generator. in inches. | Classifica- | Amperes | APprox. el 
commu- complete. tion. full load. | H.. to steam engine 

tator. drive. in lbs. 

E a А "INC MET 

6,000 | 13100 9 150 — 200 3.0 212 | 42,500 

7,000 | 21,000 9—104 | 200—180 400 285 50,020 
13,900 | 31,800 9-114 | 200—135 400 285 55,000 
14,520 | 37,000 9—114 | 200—110 400 285 85,000 
17,020 | 45,500 9—114 | 370—135 600 498 144,0C0 
21,000 | 61,000 114-14 | 3:0— 90 600 | 428 | 85,000 
25,500 | 60,010 | 14-16 385 — 135 770 550 94,000 
29,000 | 65,000 | 14—16 385 —110 770 550 100,000 
31,000 | 72,080 15—18 385 — 90 770 550 180,000 
32,000 | 75000 16—18 885 — 75 770 550 198,000 
31,000 | 72000 16—18 480—115. 960 685 181,000 
27,000 | 69,000 16—18 480 — 90 960 685 187,000 
32,500 | 76,600 | 16—18 480-— 80 969 685 192,000 
36,000 | 87,000 | 16 —18 480— 70 960 685 198,000 
40,000 | 100,000 | 19—22 800—110, 1,600 .1,135 215,000 
44,000 | 107,000 19 — 22 800— 90 1,600 '1,135 297, 000 
47,000 | 116,000 19—22 800 — 75 1,600 1,136 285,000 
55,000 130,000 22 — 25 959— 75 1,900 1.341 300, 000 
68,000 158,000 24 - 27 1, 100 75 2,200 | 1,556 415,000 
70,000 | 160,000 24—27 |1,500— 70 3,000 | 2,120 | 460,C00 


— —— — — 


spite uf the competition of the surface trolley lines, which parallel 
the elevated lines in most cases. The elevated railroad problem is 
resolved into а discussion of speeds, station frequencies, and relative 
costs of service. Any railroad of this class which aims to maintain 
a high schedule must choose a motive power in which the possi- 
bilities of rapid acceleration are a maximum, and—all other condi- 
tions being equal—should choose that particular motive power which 
will bring about the quickest acceleration, consistent with due 
коош. 

The Manhattan system is а comparatively simple one, with four 
main through lines, without branches of importance, while the 
Brooklyn and Ohicago systems are composed of trunk lines with 
branches, involving more or less complicated switching arrangements. 
Until about a year ago, the three Chicago companies, the Lake Street, 
the South Side, and the Metropolitan, had independent termini in 
the business heart of the city. Now, however, the newly constructed 
" loop," en the business district, is used as а terminus for all 
three lines and for & fourth, the North-Western, now under con- 
struction, aud all the elevated trains of the city pase round this loop 
on each trip. The Brooklyn elevated system lately secured a 
new terminus on the Manhattan Island side of the Brooklyn Bridge, 
and experiments are being made with a view to converting the 
entire Brooklyn system to electricity in the near future. The entire 
пор York system, however, is at present operated by steam loco- 
motives. 

The little locomotives in use on the New York system weigh 47,000 
lbs., of which 31,500 are on the four 42-inch driving wheels, and 
15,500 are on the four 30-inch truck wheels. The total wheel base is 
193 inches, of which 60 inches is rigid. The cylinders are 12 inches 
in diameter, and have a 16-inc 1 stroke. The area is 16:5 square 
feet, and the total heating surface is 4,034 square feet. Thereare 154 
flues 13 inches in diameter and 75 inches long. 

The Standard Manhattan car weighs 29,088 lbs., has seats for 48, 
че чаш carries 100 passengers. It is mounted on eight 30-inch 
Ww 


The total weight of a five-car loaded Manhattan train is about 130 
tons. The weight on the drivers is 12 per cent. of the total train 
weight, and with 25 per cent. adhesion, the maximum drawbar pull 
possible for the locomotive to exert is 7,875 lbs. 

The electric locomotive car of the Metropolitan Elevated Railway 
Company, of Chicago, weighs 53,200 lbs. complete with motors, or 
40,000 lbs. exclusive of motors. It ів a standard American passenger 
car with full seating capacity, about one-half of each platform being 
taken up with the cab and necessary controlling apparatus. The trail 
cars weigh 33,000 lbs. The seating and standing capacity of both 


‘temperature of this selected cell constant. 


‘difficult to ensure accuracy 


motor end trail cars is approximately 90 passengers. The average 
four-car heavily loaded- will weigh about 100 tons, of which 
32:5 tons approximately are оп the four wheels of the locomotive's 
motor , and 67:6 tons are in the trail cars. From 30 to 35 per 
cent. of the entire train weight is available for traction under these 
conditions, and the maximum drawbar pull possible to exert without 
slipping of wheels is about 16,250 lbs. f , 
e Bouth Side Elevated Rsilway Company, of Chicago, is 
equipped with the Sprague multiple unit system, by means of which 
two or more cars ina train are equipped with motors and may be 
o in unison by a single controller from any point in the train. 
e company is now operating four-car trains, on each of which is a 
motor truck carrying two motors. The cars weigh about 20 tons each 
without load, and about 60 per cent. of the traia weight is available 


for traction. 
( To be continued.) 


PHYSICAL SOCIETY. 


ORDINARY MEETING, March 24th, 1899. 
Prof. ОглтЕВ Lopes, F.R.S., President, in the Chair. 
Mr. W. R. Cooper read a paper by Mr. A. P. TaorrEB on “Тин 
MINOR VARIATIONS OF THE CLARK CELL.” 


The author describes a series of experiments in which he compared 
the E. M. Fs. of certain standard cells at frequent intervals from 
July, 1896, to February, 1897, at Cape Town, where the temperature 
of the double box containing the cells varied between the limits 
13° C. and 28? C. One cell was selected for comparison with all the 
others. No special precautions seem to have been taken to keep the 
The observed differences 
between the E. M. Fs. of the respective cells rarely exceeded 0'001, 
corresponding to about - inch on the slide-wire of the potentiometer. 
Details as to the area of the slider-contact are not stated; the 
readings were generally taken to the fourth decimal, i e., to one-tenth 
of a millivolt, and occasionally to one-fourth of this. Temperature 
was read to 0:1? C. on a mercury thermometer placed through a hole 
in the double box containing the cells—not in the cellg themselves. 

Mr. E. Н. GnarrrrIHS said that the paper appeared to have value 
only in so far as it showed that Clark celis at ре Towa к 
a manner that agreed with common knowledge and general experience 
everywhere else. Their variations depended upon shifts of tempers- 
ture, and the consequent changes in the degree of saturation of the 
liquid. From his own experiments during seven years upon 42 Olark 
cells he had shown that if temperature was kept constant to within 
0:01? O., the steadiness and uniformity of all the H. M. Fs. was most 
remarkable. They started with discrepancies, but at the end of the 
time it was impossible to detect any differences. It was of little use 
to put a thermometer anywhere but within the cells; very alight 
changes of temperature caused serious changes in the degree of 
saturation of the liquid. The existence of the capricious lag of E.M.F. 
behind temperature precluded the possibility of formulating а 
temperature correction for Olark cells. In the case of Callender cells 
there was по lag; their E. M. F. varied slightly with temperature, by 
a definite amount, which could be corrected by a coefficient. 

Mr. W. В. СоорРЕВ said the method of compar no used by the 
author was unsuitable, because to arrive at the differences о? E.M.F. 
necessitated the measurement of the E.M.F. of each cell The 
variations only amounted to а few ten-thousandths of a volt. The 
length of potentiometer wire corresponding to & thousandth of a volt, 
was only a quarter-of-an-inch; under such conditions it would be 
. А method of opposition would have 
been preferable. Mr. Oooper had found that Board of Trade cells 
only vary about one ten-thousandth of a volt between themselves 
from day to day. Cells of the H form vary about one-fifth of that 
amount. 


Prof. J. D. Evenerr then read a paper by Dr. Е. H. Barros and 
Mr. W. B. Мовтох on “Tas OnrreBION FOR THE OSOILLATORY 
DISCHARGE OF 4 CONDENSER.” 


The object of the paper is to inquire how the condition for the 
oscillatory discharge of a condenser is modified when the ordinary 
differential equation of the second degree is supplemented by the 
terms added by Maxwell to take account of the distribution of cur- 
rent in the (straight) wire. The coefficients of these terms are 
relatively small, so that the algebraic equation giving the periods is а 
quadratic with small terms of higher order added. The effect of 
these higher terms is, first, to introduce very rapid vibrations of 
small amplitude; and, next, to displace the roots of the unaltered 
quadratic. The nature of the disc scillatory or non-oecil- 
latory—may be taken to be determined by these principal roots, and 
the critical case is when they are equal. The condition for equality 
is obtained, by the property of the derived function, as a series of 

owers of the small coefficients of the equation, which may be carried 

y successive approximation as far as is desired. Tus pire also 
treats the question by an alternative, and more physical method, 
which consiste in replacing the resistance, inductance, and capacity, 
that occur in the ordinary formula, by modified values. This ge 
the criterion correct to the third order in the small terms. 1t is 
shown that a condenser satisfying the critical condition on the simple 
formula would, when the added terms are taken into account, give an 
oscillatory discharge. 

Prof. Lopas said that the result naturally to be expected of 
“throttling,” vig., the increase of resistance, and decrease of selt- 
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induction, due to the current keeping to the outside of the conductor 
would tend rather to damp out the oscillations than to favour them. 


Prof. Everett observed that the equation was no longer a quad- - 


ratic, and tbat the quadratic criterion as to whether the discharge was 
oscillatory or non-oscillatory did not hold. The paper appeared to 
be consistent with iteelf, and he considered that the authors had 
satisfactorily proved, in their discussion of the equation of the cur- 
rent, that the effect of “throttling” was to increase the tendency 
towards the oscillatory mode of discharge. 

Prof. орав admitted that the quadratic criterion did not hold; 
he thought it most likely that the authors, who evidently had gone 
into the matter with care, were right. At the same time he wished 
to call attention to the singular and unexpected character of their 
conclusion. If it turned out that it was correct, i.c., that there was 
no slip in sign, it was a result upon which he would desire to con- 
gratulate them. 


The PRESIDENT рор votes of thanks, and the meeting 
adjourned until April 21st. 


DYNAMO AND ENGINE CAPACITIES. 


THE best resulte from a plant, says Mr. A. D. Adams in the Engineer 
(New York), are only secured when the engine bears & correct ratio 
to the dynamo, and what this ratio is depends very much on the load 
carve, or hours of light and full load. Obviously the longer the 
fullload hours the larger wil be the most economical engine, but 
when hours of light load are numerous the engine must be small, and 
must run the heavily loaded hours at less economical rates of expan- 
sion. For the average conditions under which an engine of high- 
speed automatic type is found working а curve is given on the basis 
of 25 lbe. of steam at full rated load; at quarter load the engine 
absorbs 40 lbs. of steam per H.P.-hour; at half load only 30 lbs. ; at 
three-fourths load the consumption is about 264 lbs., and the same at 
one and a quarter load. Such an engine can thus work well over a 
range from 1 to 1:667 at very little difference of economy, the load 
1°33 being the best point of unity—that is, the load may fall off 
25 per cent. or rise 25 per cent. at a trifling extra cost of fuel, bat 
beyond these ranges above ‘and below most economical point the 
curve rises more and more steeply. Therefore the best load at which 
an engine should be proportioned is that which has the maximum 
value for the product H.P. x hours. 

In isolated plants the average load over the most hours is about 
25 per cent. The maximum load endures only one-eighth or one- 
fourth of the entire run. Division of units cannot be carried too faras 
it will defeat ita own aim. But where the power is large enough to 
admit of several units it is easy to add or subtract & unit as the load 
varies, а fresh unit being put on as the first one of а pair passes its 
full load (as regards engine) by 25 per cent. We have then two unita 
each five-eights loaded. When a third is put in there will be three 
unite each at nearly seven-eighths full load, and so on. Thus having 
sub-divided into as many units as а case warrants, the next expedient 
is to drive each dynamo with the smallest engine which will operate 
it at maximum load. The typical load curve shows that overload 
continues for а fraction of the time run at underload, and thus while 
wasteful for a short time it does not become so wasteful at an under- 
load as it would do if proportioned for economy at full load. 

As illustrative of this assume a plant of 1,000 lamps of 16-0.P., 
with a minimum load of one-fourth maximum. At 60 watts per 
lamp including line loss, the dynamo must have 60 kw. capacity. 
There will be two 30-kw. dynamos, which will have a 90 per cent. 
efficiency at full load. The total mechanical power per unit must be 
33,333 watts, or 447 H.P. Assume a load for the engine of 20 per 
cent. beyond its best. Then the engine must give 37:25 H.P. at best 

i . Add 10 per cent. for friction, and 4097 H.P. appears. 
At one-fourth the lamps the ine will be called on for 22:35 Н.Р. 
Adding the 10 per cent. constant of 372, we find 26:07 H.P., which is 
more than 60 per cent. of the rated engine capacity of 41 H.P., so 
that the consumption of steam should not exceed 27 lbs. at quarter 
load, and will ish as the load gets up to full. If, however, the 
engine had been selected 20 per cent. too large for full load, it would, 
asabove, have been 614 Н.Р, size, and at quarter load, or 27 95 includ- 
ing the 10 per oent. for friction, it would only have been 
working to 46 per cent. of its rated power, and the steam consump- 
tion would have been 32 lbs. per H.P. hour in place of 27 lbs. for the 
small engine. There is also the additional loss of the 2 H.P. for the 
extra friction of the larger engine, not to name first cost, mainten- 
ance, interest, &c. 


THE “TERRIBLE’S” BOILERS. 


Wm ventured some months since to criticise the wisdom of such 
large scales of experiment as was exemplified in the fitting of our 
cruisers, Powerful and Terrible, with eville boilers. The recent 
explosion on the Terrible, if it does not justify our criticism does at 
least justify the assertion of the late L. E. Fletcher, of tbe Man- 
chester Steam Users’ Association, that the safety boiler—a water- 
tube boiler of some 20 years ago—did not deserve its title. A 
quarter of a century of experience in water-tube boilers leaves us 
still at the same point. Water-tube boilers may not kill in batches of 
10 at a time and so draw the attention of the civilised world to their 
danger, but they explode in detail, and kill or maim an odd 


stoker, and the disaster which is serious at least to the odd 
man or his belongings does not attract a tenth of the notice centre. 
on a shell boiler explosion which kills four men and wrecks a cottage 
or an outhouse. Details are not to hand as to the Terrible, but with 
her sister failure, the Powerful, there seems to be a good deal of 
doubt as to their future. | 

The Belleville boiler is said to be universal, or nearly so, in the 
French Navy. Now that trouble seems to bs over with our neigh- 
bours we feel inclined to be & bit sorry for the fact, but is it not 
possible that we ought of late to have been glad it was so, though not 
sufficiently glad to wish to follow their example? There p appear 
altogether too much care and attention needed for the eville 
boiler. We cannot understand any engineer feeling safe with such 
flatly inclined tubes over fierce fires. It would be dangerous enough 
on an even keel, such as а concrete floor, but on ship, with а 
list to port or starboard, such as may any time occur, the reversal of 
the inclination of the tubes cannot о 

We suppose the very fiat angle of the tubes is due to the desire to 
save height. Other water-tube boilers which have tubes much more 
steeply inclined occupy & considerable height, and the same amount 
of surface cannot be got into the same space. Lovers of water-tube 
boilers seem never so happy as when they can demonstrate the large 
area of heating surface crowded into a few cubic feet of space. The 
quality of the heating surface, or its inflaence upon combustion, has 
very little weight with them. Their one idea is to get up a fire and 
cool it down as rapidly as possible by means of the coldest possible 
surfaces. If the fuel will not burn, then so much the worse for the 
fuel. Other fuel at double the price must be used, but the principle 
of the boiler must not be impugned. 

Water-tube boilers have bad a magnificent opportunity of dis- 
tinguishing themselves by sea and land. At sea the boiler of small 
curved or кешу inclined straight tubes appears to have done well, 
and established itself witbin а limited sphere—that of the torpedo 
and similar craft. But neither by land or sea have large water-tubes 
shown the qualities essential to a permanent success. Neither in 
economy have they beaten shell boilers, nor in elasticity of work, nor 
in wide range of either their water supply or fuel, and if they are to 
continue in any sort of favour, their designers must give a more close 
attention to these matters. It is not sufficient that objections be met 
by charges of fossilism. An engineer is not necessarily a fossil 
because he does not plump for water-tube boilers. We expressed 
doubts as to the Belleville boiler, and it would seem our fears were 
not altogether groundless. We wish they bad been. The country at 
large will wish the ваше, while demanding at the same time some 
satisfactory reason, if there be such, for the Terrible explosion. 

Our heavy contemporaries accepted the water-tube boiler as a 
finality and a magnificent success on a very full-manned trial trip. 
We did not so accept it, and we still assert that the experiment was 
on too huge a scale. England cannot afford to play skittles with her 
Navy. How much of the Chinese trouble was due to faults of the 
Powerful gn the Chinese station we may, perhaps, never know, but 
we may surmise she was a factor in the vacillating policy of the 
Government. 


THE EQUIVALENT OF A HORSE-POWER. 


A USEFUL table is published in the Engineer which gives the 
equivalent in different units of the horse- . As understood by 
engineers, the horse-power is not a definite quantity. It is usual to 
hear the term used as though it were. The horse-power is a rate of 
doing work, and was fixed by Watt as that rate of doing work which 
would raise a load of 33,000 Ibs. one foot in one minute. For human 
purposes the horse-power is а fixed rate. Actually, as the year is 
varying slowly in length, the horse-power of a million hence 
will be a trifle different. It is said thet Watt fixed upon the curious 
number 33,000 ав being simply about 50 per cent. above the vo 
rate of work of London dray horses, whereby his customers 

not complain at any shortcomings of his engines. As steam pressures 
advanced it became recognised that a nominal 60-horse rapi as could 
be called upon to indicate about 300 H.P.,and the term has been 
much misused. Ав а matter of fact, however, there can be only one 
really recognised horse-power. Thus а steam engine will indicate 
100 horse-power, but ite brake horse-power is, вау, 90 only. The 
10 Н.Р. has simply been absorbed by internal friction, and to some 
extent, so far as piston and valve friction is concerned, has been 
exerted anon ti Moli And Hes helped to dry it. An engine uses less 
steam, in fact, than it would do if it indicated 100 Н.Р. and had fric- 
tionless pistons. In all problems of mechanical engineering it is 
often necessary to correlate our units. The table given by the 
Engineer does this at three different values, the horse-power minute, 


the horse-power second, and the horse-power-hour. Steam «үе 
mir up their units somewhat, and are apt to confuse the lay 
mind. Thus they speak of the horse-power in a general sense 


on its minute basis, but they say an engine requires 20 lbe. of water 
per hour. They mean by this that for each horse-power-minute, or 
33,000 foot-pounds per minute which it exerts, it will consume 
20 lbs. of steam if allowed to continue that rate of work for 60 
minutes, 

Similarly engineers refer to coal consumption at an hourly rate per 
square foot of grate surface. But a horse-power-hour must not be 
taken as 33,000 foot-pounds per hour. It is 33,000 foot-pounds per 
minute performed 60 times in succession. 

It is а little unfortunate that electrical engineers should have 
introduced new units. The product of the volt and ampere the 
call a watt, which is only a very small fraction of the eain aiel: 
neer’s idea of what might bo termed a watt. Then the electrical 
engineer's kilowatt is more than a horse-power. 
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To prevent error,it should be stated that the value of the kilo- 
gramme metre is given in terms of the Continental horse- power, 
which is 18 per cent. less than the English horse-power, being only 
32,550 foot-pounds per minute. 

The very.common method of reducing all expressions of energy to 
foot-pounds in order to find their relative values may be avoided by 
this table, which gives the necessary factor for direct conversion. 
For approximate work graphic tables of “curves” are convenient 
for use in these matters, and engi who have much of this 
kind of work to do should construct their own disgrams on squared 
paper. 
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In terms of Per hour, Per minute. Per second. 


. 01674 = 1 | 000279 


Mile tons : 465 + 10 

» lbe. vee 375 = f x 106 25 f 1104 = ү, 
Foot tons sige sss 884 1473 0:2455 — 

» lbs. 1.98 x 10° | 33 x 10° 550 
Inch tons З „+. | 10°61 x 10? 1768 2 946 

„ 08. T" | 23°76 x 10° | 0:396 x 10° 0 0066 
Ailogramme metres 270 x 10? 4,500 75 
Cubic feet water x feet | 

of fall ... ва з 31,731 5288 8 813 
Gallons x lb. pressure 

per square inch ..; 85,800 1,430 23:83 
Oubic feet flow x lb. | 

pressure per sq. in. ... | 13,750 2191 3 82 
Cubic feet flow x inches 

of water gauge =... 038 x 10° | 6 346 1053 
Lbs. F. degree heat units 2,545 43:42 0 707 
Kilogramme O. degree | | 

heat units. ...| 632-55 10:54 01757 
Lbs. steam from and at | 

212° F. ise otis 2°63 0 0438 073 x 105 
Fuel burnt in Ibs. at 

14,000 heat units per · | Р 

lb  .. Een .. 01818 3003 + 10° 50:5 + 10° 
Fuel burnt in lbs. at 

12,726 heat units per 

Id. 89; i 0 20 ' $3 4-10? 55 + 10 
Gas burned, cubic feet | 

at 636 units per cube ' 

foot wee . . 2 | 15 "m 
Producer gas, cubic feet | 

at 127 units per cube * 

foot eon eee eee 20 4 rhs 
Joulea = watt-secs. = | 

10 ‘args. | 44'760 | 746 — 2 kw.-sec. 


= 2:68 x 10^ 
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ELECTRIC LIGHTING IN THE CITY. 


(Continued from page 499.) 


Тн inquiry was resumed by Sir Courtenay Boyle on Tuesday last 
week at the Guildhall. 

Mr. WATKINSON, accountant, of the Deutscher Bank, said that the 
supply of the City of London Electric Lighting Company at present 
was most unsatisfactory, unreliable and deficient especially in foggy 
weather wLen sometimes it failed altogether. The bank had made 
сонрада to the (сор: ris lighter ia о тотен 5 
was competitien in t ity would bea t 
benefit to the citizens. =E z iii 

Similar evidence was given by Mr. M. Batten, of the Equitable 
Insurance Company, of New York, Mr. Spence, of the Poultry, Mr. 
Edwards, chief clerk of the offices of the Pacific Railways, and Mr. 
Н. G. Wheatley. 

Mr. PATOBELL, the chief engineer of the Charing Oross and Strand 
Electric Supply Corporation was recalled, and in answer to Mr. 
Bhiress Will, said the company aad at their Lambeth and Maiden 
Lane stations a capacity to K 210,000 8-candle lamps. They 
had so far actually hung 142,000 lamps, and were prepared by 
Christmas to increase their capacity to 360,000. With regard to the 
City of London Company's charges, it would be necessary for a con- 
sumer to get the charge down to 44d. per unit to burn the lamps 
during the whole 24 hours. 

Replying to Mr. CBrPrs (for the City of London Company) he said 
that last year bis company increased 26,694 lamps. The time of day 
of their maximum load varied between winter and summer. In 
winter it was about 5 o'clock, and in summer about 8 o'clock. The 
expensive thing in the production of electricity was to have a heavy 
load for а very short time and а smaller demand for the rest of the 
time, and they in common with other companies experienced that 
difficulty. He doubted whether the City Oompany was in a more 
difficult position in that respect than his own company. 

Mr. Свїррв: Is it not a fact that the supply of the City of London 
Company was confined to the Citv in order that the area might have 
s eie of the whole output?—Every electric lighting company 

area. 


But is it not a fact that your capacity at Lambeth and Maiden Lane 


‚ is not more than sufficient for the prospective needs of the Strand 


District ?—There is a good reserve there, but, of course, if we were to 

supply the City, it would be necessary to have a separate and distinct 

generating station ultimately. 

E further answer A Mr, саш; 3 x rr had 
e а very good living out their operations. In Oharing 

Oross area there were three competing companies. 

Sir COURTENAY BOYLE: Allowing for the growth of Bt. Giles and 
Holborn, will not your margin of 68,000 ps be eaten up very 
rapidly ?—4At last year's rate it would be about 28,000, but we have 
further plant coming in which would run out to about 48,000. 

You contemplate the possibility of acquiring a new саса 
station. Нате you any estimate of the amount of supply it wo 
produce ?— We should require a plant of 15,000 horse-power for the 
City in the proposed new station, and this would supply 
300,000 lamps to the City. | 

At this point Mr. BRooxm-Hrronrma, O. O., asked to be allowed to 
give evidence as an independent witness. 

Sir Courtenay BovLm said he could not refuse to hear Mr. 
Hitching if he deliberately made the request, but Mr. Hitching must 
remember that he was a member of the City Corporation. 

Mr. Ввооке-Нгтонха said he had not lost sight of that. 

Mr. Porn, Q. O. (City of London Electric Lighting Company), said 
he understood that Mr. Hitching was not by the Corporation 
or any company. | с | 

No further objection being taken, Mr. Ввоока-Нттонтна proceeded 
to state that he wasa member of the City Corporation, the Metropolitan 
Asylums Board, the Marylebone Board of Guardians, and the 
Marylebone Vestry, and also with other bodies who were large con- 
sumers of electric light. He was also connected with a large business 
which had branches in different parte of London where electiic 
light supplied by various companies was used. Не was not а share- 
holder in any of the companies who were applying for provisional 
orders that day, nor had he been asked by anyone to appear asa 
witness. Comparing the quality of the services of the City of 
London Electric Lighting Company with those of the Metropolitan 
Гошрал ; the Westminster pany and the Kensington and 
Knightsbridge Company, he had no more complaints to make of the 
City Oompany’s supply than of the варріев of other companies. His 
opinion was that & great deal of defective lighting was due to 
the omission of consumers to change their lamps with sufficient 
D en roceeding to go into the question of the right of th 

ITNESS WAS p go in e question o right of the 
Corporation to purchase, but Sir C. Bovrm said he could not allow him 
to discuss that subject. 

Mr. Hrrcuine raid the question had an important bearing on the 
question of competition. 

Bir C. BoxLR: What we want to know is if you as a citissn think 
п pori that there should be competition in electric lighting in 

e City. 

WrrNESS said he was in favour of reasonable competition, but he 
believed the entry of one other company into the City would mean 
exploiting the pockets of the public and getting money therefrom. 
As far as the policy of the City of London Electric Lighting Oom- 
pany was concerned, he thought i d should have been more pro- 
gressive and have reduced: prices, and if they had fitted up a large 
station and less he considered they would have been-in & 
better position now. Не did not believe that if a provisional order 
was granted to either of the three companies that competition would 
result. His experience was that it was impossible to get better 
terms from one company than another. acilities ought to be 
given for one company to buy current from another. He believed 
that if there were competing orders given it would resolt in the 
streets being torn up, but that the citizens would not get their light at 
& lower price than now, and he was strongly op to the streets 
being torn up for the benefit of any company whatever. There was 
no doubt that the condition of the City was very different from other 
areas, because there was little going on, and there was no demand for 
the light. There were no theatres, and the licensed houses were 
nearly empty. The load wasa day load. He believed that if two 
or three companies were to come into the Oity, there would be some 
sub rosa agreement to keep the prices at one level, and benefit the 
shareholders to the disadvantage of the ratepayers and consumers, 
and he trusted that the Board of Trade would refase to grant any 
order unless competition could be reasonably assured. 

Bir Courranay Воуги: Have you any complaint to make as to the 
inefficiency of the electric lighting of the City ?—Yes, and I do so of 
every company in London. . 

Replying to Mr. BALFOUB Browns, the WrrNESS said the business 
he was connected with was that of baby carriage manufacturers to 
the Royal Family. 

Mr. Влгғоов BRowNE: These should be good customers I should 


вау. © 

The case of the Charing Oross and Strand Oompany was then 
stated by Mr. Will to be closed. | 

Mr. FrrzagBALD then addressed Sir Courtenay Boyle for the 
Metropolitan Electric Supply Company, and stated that the t 
share capital was £1,000,000, and they had power to issue de re 
capital to the same amount. At present £850,000 was issued and 
£743,530 paid up. Debenture stock to the amount of £220,000 had 
been issued, so that the total paid up capital was £963,520. The 
credit of the company was excellent for the £10 shares stood 
at £18, and the company could execute any ырп which 
might be conferred upon it. The company five gene- 
rating stations and in addition last year acquired Parlia- 
mentary powers to obtain a large area at Willesden, where à 
large station would be erected, and they would then be in a position 
to supply the City of London on mcst favourable and economical 
terms. fe they got the order they would give a supply on the 


Vol. 44. No. 1,115, APBIL 7, 1899.] 


THE ELECTRICAL REVIEW. 515 


continuous current system through a high pressure main of 
10,000 voltage from Willesden to a transforming station in 
the Oity. With to the company entering into effective 
competition with the City of London Company there could 
be no doubt about that, because the company's maximum price 
at present was lower than that of the City Company. Of the three 
companies asking for orders, he contended that the Metropolitan 
Company was the strongest, and, by reason of its large station at 
Willesden, would be in a position to supply current to the City before 
any of the other companies. 

. B. O. Owan, secretary of the Metropolitan Company, was 
called, and gave evidence in support of the statement of counsel. 
' lying to Mr. WILL, WirMEsS said it was true that at present 
they been unable to meet all their demands, and had taken current 
reba the City of London Company and the London Electric Supply 

pany. 
By Mr. Onrers: They had powers in St. Marylebone parish, but 
they would not look npon it as a piratical action if another company 
tried to get in. They had an agreement with the Vestry of 

lebone. Of course they would not welcome competition in 
Marylebone and would fight against it. 

Mr. Ов1ррв: What is the difference between what you are pro- 
posing to do with regard to the City of London Company and what 
another company might do in Marylebone?—I do not think there is 
any difference. 

t do you say toa company coming from outside to ag es 
with a company bound not to go outside the City?—The Ойу 
of London Company might consider it unfair. 

I will ask you frankly. Don't you think it very unfair ?—I think 
it might be considered unfair from your point of view. 

Bat don't you consider it very unfair?—It I were in the posi- 
кыр of the City of London Company I should certainly think it 
unfair. 

But don't you yourself think it unfair?—I have not looked at it 
from that t of view. 


Evidence of a having been called, the case for 
the litan was closed. 
Mr. J. O. Burr, of the City of London Electric Supply 


Company, in reply to Mr. Unters, said there had been a continuous 
increase of consumers supplied by his company. The present number 
was 7,700. Generally speaking, they received very few complaints, 
and in nine cases out of ten it was found that the fault lay with the 
consumer in burning his lamp too long. He should say that the 
financial condition of the company was stronger than tnat of any 
other electric lighting concern. 

Replying to Mr. WILL, Witness said the demand on the company 
for the supply of electricity was restricted practically to five days in 
the week, for a very short time in the evening, for about five months 
out of the 12. 

Mr. Barmy, the engineer of the company, said he believed the 
companies who wanted orders were in ignorance of the conditions 
prevailing in the City when they agreed not to charge more than 5d. 


Replying to Мг. Porn, WirNxss said that although he considered 
the company well eqni — SOM Pho yet the introduction 
of а new company would handicap it in its operation. 

'The inquiry was then adjourned till Tuesday, April 11th. 


NEW PATENTS AND ABSTRAOTS ОР 
PUBLISHED SPEOIFICATIONS. 


NEW PATENTS.- 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 

nat Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


5,968. ' Controlling moving bodies by wireless telegraphy.” A. A. 
Govan, J. Твоттав and W. JAMIESON. Y Dated March 20th. d 

5,975. “ An improvement connected with magnetising machines 
for extracting iron and steel particles from borings and turnings, &c., 
of brass, copper and other non-magnetic metals, also from charcoal 
and earths.” F. B. PaRRmSOH. Dated March 20th. 

6,002. “ Receiving apparatus for so-called Hertzian waves for 
transcribing same into tible signs" J.O. Воснлғав, E. Ranz 
and P.LrePoLp. Dated March 20th. (Complete.) 

6,016. "Improvements in or relating to electricity meters or 
indicators." P. RissLmB and H. Baugr. Dated March 20th. 

6,024. Improvements in and relating to electrical incandescence 
lamps.” V. I. . (Allgemeine Elektricitits Gesellschaft, 
Germany.) Dated March 20th.  (Complete.) 

6,025. “Improvements in and relating to electrical incandescence 
lamps.” V. Fxammy. (Allgemeine Blektricitiits Gesellschaft, 
Germany.) Dated March 20th. (Complete.) 


6,026. "Improvements in and relating to electrical incandescence 
lamps." V. I. Feswy. (Allgemeine Elektricitits Gesellschaft, 
Germany.) Dated March 20th. (Complete. ) 

6,027. Process for regulating the supply current for illuminating 
bodies or filaments composed of second-class conductors (electro- 
lytes). ^ V. I. Fumny. (Allgemeine Elektricitits Gese t, 
Germany.) Dated March 20th. (Complete.) 

6,028. “Process for the production of electrical resistances with 
small heating capacity.” V. I. Fmmmvy. (Allgemeine Elektricitiits 
Gesellschaft, Germany.) Dated March 20th. (Complete.) 

6,032. "Improvements in or relating to electricity registers or 
meters.” O. R. Іосвиву, E. Francois and Н. KUNKÉLMANNM. 
Dated March 200b. 

6,038. "Improvements in controlling switches and apparatus for 
electric motors.” R. Hurcuissom. Dated March 20h. (Complete) 

6,052. “Improvements in apparatus for working railway points 
and signals by electricity.” F. W. Wass and A. M. THOMPSON. 
Dated March 20th. 

6,053. "Improvements in electric lamps." S. BERDrTSOHEWSETY- 
APOosTOLOFF. Dated March 20th. 

5,054. “Improvements in electric lamps." В. BERDITSCHEWSEY- 
APosTOLOFF. Dated March 20th. 

6,061. ' An improved process of and apparatus for electrically 
heating, compact or pulverised subetances difficult to fuse, or 
infusible." W. Вовсневѕ. Dated March 20th. (Complete.) 

6,064. "Improvements in electric relays." W. L. Wise. (A. C. 
Orehore aud G. О. Sqairer, United States.) Dated March 20th. 

6,067. "An improved electrical drying apparatus for treating 
textile fabrics." J. M. J. Vicxom-DawTO. Dated March 20th. 
(Complete.) 

6,125. “Improvements in electrically operated motor road vehicles, 
& part of the invention being applicable to secondary batteries, and 
to their charging connections and the connections of same with their 
motors.” P. M. JusricE. (The Pope Manufacturing Company, 
United States. Dated March 21st. (Complete.) 

6,129. “Improvements in or relating to electric batteries,” О, 
Levsrtus. Dated March 21st. 

6,142. "Improvements in telephonic exchange apparatus.” A. E. 
Laman and J. G. Lemon. Dated March 21st. 

6,149. "Improvements in the manufacture of filaments for incan- 
descing electric lamps, and in means applicable for use in such manu- 
facture.” W.L Уовгкев. Dated March 21st. 

6,157. "Improvements in electric arc lamps.” W. О. JoHnsox 
and A. WouNDEBLICH. Dated March 21st. (Complete.) 

6,159. "Improvements in or relating to facsimile telegraph a 
ratus." A. J. Воогт. (W. P. Dunlany, United Baton)" Dated 
March 21st. 

6,160. “Improvements in or relating to facsimile telegraph 
‘apparatus. A. J. Bourr. (W. P. Danlany, United States.) Dated 
March 31st. 

6,213. "Improvements in insulating lining for electrical apparatus 
and process of making same.” THE Britise Тномзом-Носвтом 
Company, Ілмттир. (G. B. Painter, United States.) Dated March 
22nd. (Complete ) 

6,220. "Improvements in electrical incandescence lamps." 
SiexmNS Bros. & Company, Ілмітер. (Siemens & Halske Aktien 
Gesellschaft, Germany.) Dated March 22nd. 

6,229. “Improvements in column printing telegraphic instru. 
ments.” Е. H. W. Н:аогиѕ. Dated March 22ad. 

6,250. “Improvements in electrically illuminated advertising 
devices.” ©. Baxar and W. A. CHATWORTHY. Dated March 22nd. 

6,258. "Imitation cover for electric glow lamps" M. P. 
McIwsERNY. Dated March 23rd. 

6,269. “Improvements in electric lampholdors.“ R. F. HALL. 
Dated March 23rd. (Complete.) 

6,270. “ x neg in combined electrical switches and lamp- 
holders.” R. F. Harc. Dated March 23rd. (Compleic.) 

6,271. "Improvements in electric switches." A. J. MoGasocu. 
Dated March 23rd. 

6,296. An improvement in telephone systems.” J. О. SLATER., 
Dated March 23rd.  (Complete.) 

6,297. “Improved apparatus for extracting or reducing metals or 
making metallic alloys by electrolysis.” H. Bums. Dated March 
268% “шр te in apparatus for electro- plating." 

.  "Improvemen ар as for -p . 
Н. Beckmann. Dated March 23rd. (Complete.) 2g 

6,303. "Electric safety alarm appliance to clothes hooks to prevent 
theft of garments and the like.” R.Scumip and R. Basom. Dated 
March 23rd. 

6,321. "Improvements in or connected with surface contact studs 
for electric traction. W. KSL An D. Dated March 23rd. 

0322. “ иын in or relating to electric cables.” 
A. WHALLEY. Dated March 23rd. 


6,335. An improved device for producing electric current at sea 
by the action of the waves." M. Овнвв. Dated March 23rd. 

6,343. ‘Improvements in volting machines" F. W. PURCELL. 
Dated March 23rd. (Complete.) 

6,344. Improvements in or connected with apparatus ially 
applicable for lighting and heating by electricity." О. О. Domon. 
Dated March 23rd. 

6,347. "Improvements in electric brakes for railway and tram- 
way vehicles.” W. L. WisE. (The Actiengesellschatt Elektrici- 
tatswerke (Vorm O. L. Kummer & Oo.) Germany). Dated March 
236d. (Complete.) 
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6,349. "Improvements in telegraph and such like ү ABSTRACTS OF PUBLISHED SPECIFICATIONS, 
i TO БЕ, y Co., LiurTED, and G. W. Риввү. Dated h 
omplete. . А " А | 
6,353. ‘Improvements in apparatus for the generation and _ Copies оу any of these Specifications may be obtained of Mens, W. P, 


electrolytic application of electric currents.” F. E. ELMORE. (Partly 
by J. О. S. ELMoBE, India.) Dated March 23rd. 

6,395. “Improvements in appliances for transmitting the current 
from a charged wire to an electrically propelled vehicle" W. R. 
WmNNE. Dated March 24th. 

6,396. "Improvements in and relating to electrical coin shoots for 
automatic coin-freed apparatus.“ M. HET DER. Dated March 24th. 
(Complete.) 

6,420. "Improvements relating to electrical resistance boxes and 
like apparatus and switches therefor.” О. T. GauBBELL and T. B. 
GaMBRELL. Dated March 24th. (Complete.) 

6,439. ' Improvements in combined telephonic jacks and call 
indicators." Simmens BROS., & CO, LiMrrED. (Siemens & Halske, 
Actiengesellschaft, Germany.) Dated March 24th. (Complete.) 


6,441. “Improvements in electric cables." T. CaBLES. Dated 
March 24th. 
6,443. An improved pocket galvanometer.” О. BEEZ. Dated 


March 24th. (Complete.) 

6,473. “Improvements in electrical apparatus for igniting gas 
burners from a distance.” ©. Borrzm. (C. Fitzlaff, Germany.) Dated 
March 25th. 

6,476. "Improvements in electric arc lamps.“ R. F. Hatt. Dated 
March 25th. (Complete.) 

6,484. The Fairy Mountain, electrical switchback continuous 
railway with enchanted reptiles, anakes, dragons, and other animals.“ 
O. Ювсоге and A. ORABRPOULART. Dated March 25th. 

6,487. "Improvements in electric switches" Тнк 
THomsom-Hovuston Company, Ілр., and F. SAMOELSON. 
March 25th. 

6,510. Differential hot-wire voltmeter.” A. M. Crank. (The 
ky Hartmann & Braun, Germany.) Dated March 25th. (Com- 

ete. 


BRITISH 
Dated 


ELECTRICAL PATENTS OF 1885 EXPIRING I 
APRIL, 1899. : 


Wn are informed by W. P. Thompson & Co. that about 100 applica- 
tions for electrical patents were filed in April, 1885. Of these some 
were never completed, and of those that were only four have been 
maintained to run their full term, viz., 14 years, and being of con- 
siderable interest we give short abstracts of them below:— 


4499. F. E. ELMOBB. 
rocess of making tubes or cylinders described in Specification 
o. 1,737, A.D. 1885. The cylindrical core, which expands on heat- 
ing or cooling at a different rate from the metal of which it is pro- 
posed to make the tube, is coated with bronza powder to receive the 
non-adhesive deposit, and is made to rotate in the bath from which 
the metal is ited by electrolysis upon it, the contact being made 
by a brush wiping against the roller. The carriage traverses to and 
fro and carries burnishers made of some hard non-conducting sub- 
stance which press by the weight of the holder. The tube is sub- 
sequently detached by heating or cooling, in which latter case the 
bath must be maintained at a high temperature. 


4,671. D. G. FrrzGERaLD. Dated April 11th, 1885. Relates to 
the production of plates, more greed applicable for secondary 
batteries formed of oxide of lead. Litharge is mixed to a paste with 
ammonium рор; sulphate, &c. (an acid being used which forms 
an insoluble lead salt), together with ammonium chloride, which may, 
however, in certain cases be omitted. The plastic mass is then 
pressed and moulded іп a suitable frame. Those plates which are 
intended to be used Ав cathodes in charging are made about half the 
thickness of those for the anodes, or a sheet of lead coated with the 
plastic mass of lead oxide and fixed to я connecting wire, may be 
used as а cathode. The electrolyte for charging is preferably mag- 
nesium sulphate, but ammonium or sodium sulphate may also be 
employed; the cathodes when converted into porous lead are 
employed as positive elements in a battery trough containing 
sulphuric acid. The anodes made as above described should be 
carefully supported in the electrolytic trough to avoid warping. 
Before conversion in the trough these plates are superficially per- 
e by treatment with sodium, or preferably magnesium hypo- 

orite. 


5,201. ©. D. Aser. (C. Zipernowski, M. Dari and О. T. 
Blathy.) Dated April 27th, 1885. Relates to induction coils. The 
iron is distributed so as form closed magnetic circuits near the copper 
conductors. In one form the primary and secondary are whipped 
round a ring formed of insulated iron wires. The iron wire may b3 
replaced by a series of iron plates. 


5,208. P. B. DNLax T. Dated April 28th, 1885. Relates to fac- 
simile or autographic telegraphy, and consists in the use of 
syncbronously actuated circuit-completers, by which several styles or 
fingers can be used at each end, in combination with only one line 
wire. Some of the contacts of the synchronously-actuated circuit- 
completers are used purely for synchronising purposes. One method 
of working the apparatue is by having the main battery continually 
in the line; another method is by connecting the line through relays, 
and only throwing the main battery into the line at the instant of 
transmission. The invention is not dependent upon any particular 
form of machine. 


Dated April 11th, 1885. Relates to the. 


ТномрРвон & Co., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 94. (in stamps). - 


| 1897. 
488, ‘Improvements in dynamo-electric machines and electro- 
motors.” A. W. MABSHALL. Dated January 7th, 1897. тоз 


and Molors, Field Magnets, Frames.—The bed-plate and standards, 
which support the armature shaft, are made in one casting, as is also 
the field magnet. The yoke of the latter is turned concentrically to 
the armature shaft, and resta on a concave fac» formed on the base 
plate, to which it is secured by a screw. The construction is some- 
what modified for a single-coil machine and for an under-type 
machine. Each of the standards is bored out, and provided with s 
vertical slot to receive & cylindrical bush through which passes the 
armature shaft. The brushes are secured in the standards by means 
of set screws. 3 claims. 


1,487. "Improvements in telephone and other electric switches.” 
E. E. RES. Dated January 19th, 1897. (Date applied for under 
Patents, &c., Act, 1883, Bec. 103, June 26th, 1896, being date of applica- 
tion in the United States.) Switches for telephone and other purposes 
consist of a vulcanite, &c., thimble having a cup secured in the 
bottom and connected to the call apparatus, two contact rings near 
the upper end connected to the circuits of the receiving and trans- 
mitting instruments or other circuits. The thimble is closed by a 
screw plug having an iron rod passing nearly to the bottom of the 
thimble and connected to the line. The thimble contains a small 
quantity of mercury or small shot, having some powdered graphite 
sprinkled on or amongst the contact material. 12 claims. 


1,849. “ Improvements in electric railways on the conduit system." 
N. Н. Влгғоов and E. W. Sirs. Dated January 23rd, 1897. 
Relates to electric railways and tramways with road contacts or se0- 
tional conductors, which are connected to the main conductor by a 
trolley running in an enclosed conduit, and kept in touch with the 
vehicle by electro-magnets. The cover of the conduit is built про! 
transverse iron bars, eeparated by non-magnetic material, and held 
together by bolts. These bars complete the magnetic circuit between 
the trolley and the vehicle. The road contacts or sectional con- 
ductors inside and outeide the conduit may be attached to the cover, 
or otherwise placed. 3 claims. 


2,2272. "Improvements in or connected with electric batteries." 
J. L. DoBELrL. Dated January 28th, 1897. An iron cell is arranged 
so that it may be heated by a furnace or by gas burners, &c. A trun- 
cated cone of iron gause, &o., is mounted within it, and iron funnel 
tubes dip nearly to the bottom of the cell. A porous pot, навам 
of magnesite,ie placed centrally as shown, and а tube which may 
form one terminal of the cell, is mounted within it for the purpose of 
supplying air or oxygen to the molten litharge which it contains. 
Molten lead is employed in the outer cell, and charcoal, or like car- 
bonaceous fuel is fed into it through the tubes while the cell is at 
work. The carbon deoxidises the lead, while the supply of air through 
the pipe oxidisee the lead reduced in the porous The cel] may 
itself serve as the negative electrode. Other metallic oxides may 
replace the litharge, and the negative electrode is not necessarily of 
iron. 3 claims. 


2,701. "Improvements in electric propulsion." І, H. Nasen. 
Dated February 2nd, 1897. Relates to the electric propulsion of 
street cars, road carriages, boats, &c. A prime mover, such as a gas 
or petroleum engine, drives a dynamo mounted on the vehicle, and 
the latter supplies current to electric motors connected with the 
wheels of the vehicle. The field magnet of the dynamo is wound 
with a shunt coil, and, in the opposite direction with a series coil; 
the field magnet of the motor is wound with a series coil only. 
When the vehicle encounters great resistance, as in going up a hill, 
the dynamo automatically supplies the motor with an increased cur- 
rentat a lower voltage, and the vehicle slows down to the point ai 
which the prime mover can drive it up the grade. А variable resist- 
ance is introduced into the shunt circuit of the dynamo for control- 
ling the speed of the motor. 6 claims. 


2.935. “ Improvements in switches for electric currents" W. В. 
RawLINGS and J. J. RawrtsGs. Dated February 3rd, 1897. Relates 
to improvements in switches in combination with lamphoiders. An 
insulated base secured to the casing of the holder, and carrying the 
terminals for the line wires and the contacts of the switch is provided. 
The terminal is connected to one contact, and the other to 
one of the plungers of the lampholder. The contact connecte the 
other plunger of the lampholder. The circuit is completed when А 
sliding.block carrying spring contact plungers is moved by a suitable 
spindle. The base is so constructed as to give a quick break when 
the spindle is drawn back. The plungers and base may be arranzed 
as described in Specifications Nos. 22,402, 23,071, 24,766 and 28,704, 
A D. 1896, and may allow of the use of a selection of filaments. 
Instead of а sliding block carrying the contacts, а rocking lever may 
be employed. 2 claims. 


3,113. “Improvements in electrical accumulators.” R. R 
уон Ревкв and J. BzxGER. Dated February 5th, 1897. The plates 
are formed with knife edges at their extremities which bear t 
similar edges on glass separators. The connections to the are 
made from opposite diagonal corners as shown. The plates have 
also ribbed projections provided with longitudinal In the 
negative plates the projections are farther spart than in the positive 
and intermediate smaller ribs are provided. 4 claims. 
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No 1,116. 


COMMERCIAL ASPECT OF ELECTRIC 
TRACTION IN GREAT BRITAIN. 


ONE of the most important questions of the day is that of 
electric traction. Hampered by ill-advised pseudo socialistic 
legislation, Great Britain to-day, which ought to be in the van 
of the world in respect of electric traction, and whose require- 
ments are comparatively greater than those of any other 
country, is far in the rear. Writing on this subject in 
the Engineering Magazine, Mr. Emile Garcke gives a very 
clear exposition of the present state of this question. Не 
shows how the traction industry has been choked by the 
same class of legislation which retarded the early electric 
light industry, and has proved so ruinous to the tram- 
ways of Great Britain. Those who have not studied 
the question of electric traction and of tramways 
generally can have little conception of the facts. The 
ordinary public is apt to think that if tramways have been 
80 far a failure, there can be no hope for other forms of 
traction which propose to supersede horse traction. Bat 
the idea is quite erroneous, Tramways have been stifled 
by the law. Their proprietors have felt the hopelessness 
of the situation and have given up trying. Electricity 
offers the opportunity for an elastic service. It is clean, 
rapid, and frequent, in the service it gives, and 
the plant can be worked up to fall capacity. 
As Mr. Garcke points out, about four-fifths of the 
motive power of a horse tramway is in the stable 
resting or feeding, and car service cannot be increased with- 
out a great increase in the number of horses. This is not 
so with electricity, by which an ever-increasing service can 
be carried on at a relatively less cost of working. 

The supply creates the demand. Steam trams seem to 
run at half-hour intervals. Of what possible use can they 
be except to pick up the accidental passenger. With a 
10-minutes' service traffic is compelled, and without increase 
of population, electric traction causes more people to be 
carried. Electric traction, in fact, is intended for people 
who now either walk or do not move. Given facilities, they 
learn to ride, and the electric cara are thus popular. They 
improve a district, and properties along their route appre- 
ciate in value, and extension is soon called for in place of 
being resisted, as it has hitherto been. In America there 
are now hardly any horse-worked tramways, but there are 
over 20,000 miles of lines electrically run. In Massa- 
chusetts alone, with a population less than that of Yorkshire, 
the tramway mileage exceeds that of the United Kingdom. 

In England alone has electric traction languished, and it 
is to be regretted that this is now entirely due to the foolish 
attitude of municipal and corporate bodies. To such an 
extent has this folly been carried, that Leeds and Bradford, 
two large contiguous cities, have each set up their own local 
lines, and have pat them down to different gauges, and this 
one injudicious act leaves these two towns still at the mercy 


of the steam railroads. 
D 
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Municipal authorities have entirely missed the true 
interests of their ratepayers. They can do no real good by 
their little local lines, and they cannot fairly apply their 
rates to tramway extensions beyond borough limits. Hence 
stagnation and loss. Mr. Garcke is in favour of local 
authorities owning the lines within their areas and 
receiving a suitable rental, but he would not have such 
lines worked except by private enterprise.. It is 
a pity that of late there has been a tendency to 
look on private enterprise as usurpation. It is to private 
enterprise we owe our commercial supremacy, and it is owing 
to a departure from these lines that we find ourselves 
being ousted by the foreigner. But the mischief has been 
now perceived, and the near future will probably see 
a check to the carrying on of huge enterprises by the Little 
Peddlington authorities, who are unfitted to enter upon such 
works. Obviously until the Light Railways Act admitted of 
greater freedom from confiscation tramway enterprise could 
not prosper. Electric tramways require large capital, costly 
machinery, and huge power houses, and capitalists would 
never find money for such undertakings until they were 
secured in their property. The success of the British 
Electric Traction Company, of which Mr. Garcke is the able 
director, is а signal proof that capital is ready to be put into 
tramway undertakings as soon as it feels safe. As showing 
the obstructive efforts of certain municipal authorities, Mr. 


Garcke cites three cases of towns whose officials have barred 


progress by imposing impossible conditions. So onerous 
were their demands that the towns in question have now no 
electric traction, and the ratepayere, did they but know it, 
have been deprived of a necessity by the greed and obstruc- 
tion of their own representatives. Mr. Garcke very 
properly asks that so long as an electric tramway 
company performs its part. of the bargain it may make 
with a municipality as to profit-sharing or rental of lines 
the lease should be permanent and indeterminable. 

It is under these conditions alone that the public can 
expect the best possible service and latest improvements, and 
that the company can be afforded reasonable security of future 
reward for present sacrifices. 

Municipal authorities would do well to ponder over this 
article and reflect, before it is too late, whether it were better 
to give rein to the self-aggrandisement of one or two local 
busybodies or to allow outside enterprise to step in for the 
benefit of the whole people; for we have ourselves observed 
that it is often to the mischievous conceit of an odd 
man who rules a council that much mischief arises, 
When such men are both strong and intelligent, 
their influence is invariably good; but often wa 
find such men are simply strong and deplorably ignorant, 
and if it were not pitiable, it would be amusing to tell how 
a few men in the ugliest possible of towns endeavour to 
demand costly conditions as the price of their consent. 
There are not a dozen towns in England which will not be 
improved by the overhead electric system, and in the very 
worst towns of all we find men who make believe that their 
local beauty will be destroyed. Electric traction must 
come, and it will, but first to the more enlightened 
towns, and leave the outsiders to lag still further behind in 
the race. 


THE PROGRESS OF ALTERNATING 
CURRENTS. 


IN an interesting article which appeared in the Electrical 
World for March 4th, 1899, Messrs, Houston and Kennelly 
review the progress made in the commercial application of 


alternating currente during the past 25 years. When we 
remember that 25 years ago electrical engineering gene- 
rally was but a new-born child and recognise that it has now 
attained to vigorous manhood, we expect to find a record of 
advancement by leaps and bounds. 

Alternators were applied commercially in the very infancy 
of electric lighting, but were for some time to a great extent 
superseded by continuous current dynamos, one reason for 
this being that alternators of large output required con- 
tinuous current exciters, and another being—as the writers 
of the above-mentioned article very properly add—the 
very meagre knowledge of alternating currente, either 
theoretically or in their practical application, which then 
existed. 

If it were not for the frequent desirability of transmitting 
power electrically over considerable distances the progress 
made by alternating currents would have been greatly 
retarded, but the frequent existence of large quantities of 
water-power at distances from large towns rendered the 
transmission of power therefrom very desirable if not 
imperative. The existence of a power station in the midst of 
a thickly populated district demands an exorbitant capital 
outlay, so that economical interests often necessitate the 
erection of.a central station at some distance from the centre 
of distribution. The cost of transmission mains then 
necessitates the adoption of high voltage, which again calls 
for the use of alternating currents. All these considerations 
have, of late years, impelled the best electrical engineers to 
turn their attention to problems upon whose solution the 
successful transmission and distribution of energy by alter- 
nating currents depend. 

Little difficulty was encountered in the adoption of alter- 
nating currents for lighting purposes only, but when motive 
power was required alternating currents seemed altogether 
unsuited for the purpose. Ап ordinary alternator could be 
run as а motor, but only after being mechanically run up to 
synchronism with the eupply currents. Sach motors 
answer their purpose satisfactorily where they are required to 
run continuously day and night, but are practically nseless 
for intermittent work, in which they may be required to be 
stopped and started many times a day. 

The urgent need of a self-starting motor for use on alter- 
nating current circuits resulted in the invention of poly- 
phase rotary field motora and subsequent development of 
self-starting monophase motors. These motors have now 
been improved to such an extent that, when running on load, 
their performances are equal to those of direct current motors 
of similar outputs. Induction motora—as these are fre- 
quently called—have, however, two serious defects which 
must be overcome before alternating currents can have as 
universal an adoption as continuous currents. 

Although induction motors are self-startinz, their starting 
torque is too small to start on full load; and, again, their 
power factor on load rarely exceeds 80 or 85 per cent. The 
former defect requires that the motor ehall start on a loose 
pulley, and go ran up to speed before load is put on; the 
latter is objectionable since it increases the losses in the 
mains per unit of power transmitted, renders the regulation 
of the plant extremely difficult, and necessitates a plant of 
greater current bad aa than would be required by an equal 
non-inductive load. The magnitude of these serious defects 
cannot be gainsaid; they undoubtedly greatly prejudice the 
adoption of alternating current plants, and we may expect 
that their removal will be followed by a rapidly increasing 
adoption of alternating currents in the erection of new elec- 
tric plante. 

The progress of alternating currents in their commercial 
. has been during the past 25 years very great 
indeed, but it is to be hoped that the next few years will 
witness those finishing touches which are necessary to make 
alternating currents as easy of adoption in distribution for 
all requirements as are continuous currents. 
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ON OSCILLATORY AND ROTATORY MAG- 
NETIC FIELDS, AND THE THEORY OF 
THE SINGLE-PHASE MOTOR. 


Bx MICHAEL B. FIELD. 


(Concluded from page 493.) 


Fics.10 and 11 are curves obtained diagrammatically as 
explained for a certain 20 H.P. two-phase motor when work- 
iog (а) as two-phaser ; (ö) as single-phaser. 
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The data of the motor in question are as follows :— 


B. H. P. rating vee ee — Cas = 20 
Volts m з РИ ae ket = 500 
Ро]ев TA е = i 
Frequency pee vee = 
Speed per minute = 800 
Rotor diameter ... = 350 mm 
» length vs ies = 200mm 
Number of holes in stator 


1 
o 
o 


» T „ rotor 


Stator winding equivalent to three coils of 78 turns each per phase 
—two phases. 

Rotor winding equivalent to three coils of 10 turns cach per phase 
—three phases connected Y. 

No load or magnetising current per phase as two-phaser = 9 
amperes. 

Leakage coefficient of stator (measured) = 5 por cent. 

R3sistance of stator per phase = 0'5 ohms. 

Resistance of rotor per leg = 0:0112 ohms. 

1150 соак or those dae to friction, ventilation, hysterises, &c. 
= 1'1 . 


From figs. 10 and 11 we gather that the above motor 
breaks down at 36 B. H.P. as two-phaser, and 15 B. H. P. as 


4 
— 


Ч X" Losses 


EHI 
INI 
MI 


T 
ARLE AG EB 
3 „|! IB ^ ү 
Ae k ИЕ 
DIRAE 


IN 
N 5 


I 


— — 
AL TE 


| 


MIN 
: 
ala 


8 ==} 
СТГ: 


Bingle-phaser (only one stator phase winding being supplied 
with power, and that at the normal voltage). The maximum 


efficiency as two-phaser is 89 per cent., as single-phaser 
81 per cent. The maximum power factor as two-phaser is 
80 per cent., as single-phaser 66 per cent. The minimum 
apparent watts per H. P. as two-phaser is 1,040, as single- 
phaser 1,400. The breaking down point occurs at a slip of 
6 per cent. as two-phaser, and at 3 per cent. as single- 
phaser. 

Before concluding this paper it will be advisable to take 
one point on the curves for the above motor when runniug 
firat as two-phaser and then as single-phaser, working the 
complete diagram out for each case. 

We will take it that by comparison with other similar 
rotors we know that the breaking down point, if in a 
constant field, will occur at 10 per cent. slip or at a speed of 
720 revolutions per minute." 

Let к be the rotating field necessary to produce 500 volts 
back E.M.F. per phase of the stator winding. 

; The E.M.F. per rotor phase at 720 revolutions will clearly 
e 


10 

500 x 78 

The apparent resistance per rotor phase at this speed 
will be V2 х 0°0112 = 0:01585 ohms, and the current per 


hase = 404 amperes, The rotor wave will thus be equiva- 
ent to 


х `1 = 64 volts. 


404 x 10 x 1'5 ampere-turnr, 


and the corresponding stator wave will be given by a current 
per phase of | 

404 x 10 x 1-5 

ELE чыгыш 77˙7 amperes. 


We have then the relation that c, = °192 c,, where C, = 
rotor current per phase, and c, — the stator current per 
phase needed to balance the effect of c,. 

Let us now complete the diagram for the two-phase motor 
at a slip of 6 per cent. 

Referring once again to fig. 9, let us make the distance, 
on, equal to 10 cm. Then the speed scale will be 1 cm. = 
1 per cent. synchronism. From the centre, о, we describe a 
circle such that the horizontal projection, b f, for a slip of 
10 per cent. equals 77:7 mm. These projections will then 

direct in amperes in the stator per phase. 

Joining the point representing the slip of 6 per cent. with 
the centre, we find the horizontal projection to be 56:9 mm. 
representing a rotor current per phase of 56:9 x 5'2 = 295 
amperes, or a balancing stator current of 56 9 amperes per 
phase. To this we add the magnetising current of 9 amperes 
per phase and obtain as total stator current 62 amperes. 

Now, with the rotor on open circuit 5 per cent. of the 
lines generated by the stator do not thread through the 


rotor bars, hence the leakage E.M.F. is 5. or 2°78 volts 
per ampere per phase. The E.M.F. due to leakage with 62 
amperes per phase will thus be 172 volts. 

Let us choose a volt scale of 1 mm. = 5 vo'ts so that the 
length, о ni, may be taken as representing the back E. M. F. 
due to the field F. 

We set off ор = 172 volts, p g = 62 x ‘5 = 81 volts, 
qr = 500 volts, and obtain as the necessary supply E M.F. 
0, = 641 volts. 

If we now reduce all currents and E. M. Fs. in the propor- 
tion of 641 : 500 we get— 


* We can readily calcalate what percentage leakage this corre- 
sponds to since we have 


4 L = ‘0112, 
where L represents the voltage per phase in the rotor due to the 


. leakage lines produced by one ampere per phase and a frequency of 


one cycle per second. With 9 amperes, 78 turns per coil, 40 cycles, 
we iget a back E.M.F. of 500 volts; hence with 10 turns, 1 ampere, 
and 1 cycle per second, 
500 100 1 
RMEGO NT 
and hence remembering that the rotor is wound with three phases, 
the effect of which is 1:5 times that of one phase, we have 
500 100 1 T | _ 
L= ду Хх тр ху x 15 x 100 = 9412.10 2 
where x is the percentage rotor leakage. | 
Hence from the relation 4 L = 0112 we see the leakage = 82 per 
cent. 
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Supply EMF... = 500 volte. 
Stator current por phase = 48:3 amperes. 
Power factor (= cos ф) = 0:66 


Input 85 ч = 483 x 590 x 66 x 2 = 31:9 kw. 
Stator C? R loss ... = 2°33 Кя. 

Rotor current per phase = 230 amperes 

Rotor loss са = 178 kv. 

Fixed losses = 115 kw. 

Total loss ... = § 26 kw. 

Efficiency ... = 83 5 per cent. 

Output = 856 B. H. P 


i aoe calculated from slip and rotor and stator losses is as 
ollows : 

Rotor loss at 6 per cent. slip = 1:78 kw. Hence total 
power imparted to rotor by revolving field = 1:78 x 120 
= 2965 kw. Adding to this the stator loss of 2:38 kw., we 
get the input 81:98 kw. as against 81:9 kw. obtained from 
diagram by scaling off stator current and power factor. 

Of the 29:65 kw. imparted to the rotor, 1:78 or 6 per cent. 
is lost in heat, and 27:87 kw. are developed. Deduoting the 
fixed losses for friction, &c., of 1,150 kw., we get as useful 
oatput 26°72 kw. = 8577 B.H.P. It is not, of course, 
quite correct to deduct the total hysteresis loss from the 
power imparted to the rotor as the loss due to that cause 
really occurs in the stator. To be strictly accurate we should 
separate the hysteresis from the other fixed losses (friction, 
ventilation, &c.) and allow for them separately. The error, 
however, introduced by the above treatment is of no im- 
portance when we are employing a method which is only 
approximate. 

In the foregoing curves the hysteresis torque on the rotor 
(this being in the direction of rotation) has not been allowed 
for. The correction is easily made when the hycteresis loss 
is known. In the case of an ordinary rotor the hysteresis 
torque is but small, being usually barely sufficient to keep 
the rotor running at full speed on no load with 
the slip ring brushes raised. 

We will now repeat the diagram for the same 
motor for a slip of 8 per cent. of synchronous 
spæd, when only one phase is supplied with 
current. 

Choosing the same scales as before, and 
assuming the existence of two rotating fields, 
F, whose polar diameters coincide for the time 
being with the axis, o 5, each field being of 
the ваше magnitude, as in the previous case 
we obtain, as already explained, the following :— 
Horizontal projection (fig. 12) b f = 81:7 mm., 
representing a forward travelling stator wave of 
917 amperes, or rotor wave of 165 amperes ; 
horizontal о ео, € g = 99:5 mm., repre- 
senting a backward travelling stator wave of 
99°5 amperes, or rotor wave of 518 amperes. 
Adding in each case the stator magnetising wave 
of 9 amperes, we obtain as forward stator wave, 35°5 amperes ; 
backward stator wave, 108:5 amperes. 

We now redace the алаг field in the prope of 
108:5 : 35:5. This we may do graphically by means of 
parallels, since о n, representa the old value of r, o v will 
represent à new value such that the corresponding stator 
wave has a magnitude of 35°5 amperes. 

The forward and backward waves we may now combine 
into an oscillatiog one. Imagine the vectors of the diagram 
to have moved forward by the angle y, then the two current 
waves will coincide representing the maximum of the 
oscillating, the О ЧАГ field will have moved to the 
position, о u, and the backward field to the position, 0 w. 
Now this backward field precedes the current by the angle, 


. 


x. and the E M.F. it produces in the stator winding will be 


the same as if we reverse its direction (1.e.,take it to be directed 


outwards), at the same time assuming it rotating forwards - 


being displaced by the same angle, x. in front of the current, 
that is, we may set it off along ov’. We now draw the 
polygon of E M. Fs. acting in the stator winding :—Stator 
current — 85:5 x 2 — 71 amperes; leakage E.M.F. — 
22. x 71 = 197 volts; this we set off ав 39'5 mm. (o p); 
ohmic drop = 71 x 5 = 85°5 volta; this is represented 
by p q (= 71mm.) 

Back E M.F. due to forward field = 500 volts and is 
represented by g r (= 100 mm.), and lastly, back E. M. F. 


due to backward field = 150 volts, and is represented by 
rs (= 80 mm). 
The supply E M.F. necessary will thus be o s = 769 volte. 
We have consequently to reduce all vectors in the pro- 
portion 769: 500 und obtain 


Sapply E.M.F = 500 volte. 
Stator current sus -= 463 amperes 
Power factor (= cos ) = ‘615 
Ioput m Sug? cous = 1426 kw. 
Stator C? R loss ... dai 921 = 107 kw. 
Rotor current (forward wave) = 107 5 amperes. 
P " (backward wave)... = 1085 
Rotor total C? R loss " = 0785 kw 
Fixed losses | = 1150 kw 
Total losses... = 30 kw. 
Oatput 885 = 151 B. H. P. 
Efficiency ... = 79 por cent. 


Аз in the previous case we may calculate the input from 
the slip, and the rotor and stator losses thus :— 

Rotor loss due to forward field = 885 kw. 

Power imparted to rotor by forward field is thus 


390 х 100 = 18:0 kw. 


Rotor loss due to backward field = °395 kw. 
Power imparted to rotor by backward field (the whole of 


which is turned into copper heating) is 395 x 100 — -2 kw, 


197 
S:ator C? R loss = 1:07 kw.* 
Hence, input = 18:0 + 2 + 1:07 = 14 27 kw. 
Of the 13 kw. imparted to the rotor by the forward field 
3 per cent., or more exactly 885 kw., is wasted in C? R 
heating due to the forw rotor wave, but there is a 
further C? R loss due to the fact that the forward field 
is dragging the rotor against the backward field with a 
speed of 97 per cent. synchronism. This loss falls to 


the acoount of the forward field and is equal to 395 х 
97 1195 kw.* 

137 195 kw. | 
The useful power developed by the rotor will thus be: 

18:0 — (885 + 195 + 1:15) = 1127 or 151 B.H P. 
This method of calculating the input from the slip and 

the losses is always useful as а check upon the diagram 

whereby the same may be arrived at by scaling off the 

power factor and stator current. 


The Municipal Electrical Association.—This year's 
convention of the Municipal Electrical Association will be 
held at Bristol on Jane 14th, 15th and 16th, and the busi- 
ness meeting on June 17th. 


— 


* The rotor О? R loss due to the backward wave = ‘395 kw., of 
this 395 x or falls to the acoount of the backward field, and 


represents the total power imparted to the rotor by the backward 
field rotating with a speed of 100 per cent. synchronism backwards, 


a must be charged to the account of 
the forward field, and represents the power lost in dragging rotor at 

of 97 per cent. s ronism against the backward torque which 
the backward field exerta. 


the remainder, or 395 x 
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ON A DIRECT CURRENT DYNAMO WITHOUT 
BRUSHES. 


By ALBERT CAMPBELL, B.A. 


Ir has often been laid down as a fundamental principle that 
it is impossible to construct a dynamo to give a unidirectional 
current without slipping contacts somewhere or other in the 
machine. And this priuciple seems reasonable enough when 
we consider the two possible cases that arise. In the first 
case а part of the circuit moves во as to go on cutting lines of 
force always in the same direction. As an example of this 
may be mentioned Lorenz’s apparatus, in which a conducting 
disc is rotated in ita own plane at right angles to a magnetic 
field. It is obvious that slipping contacts are here abso- 
lutely ne In the: second case a part of the circuit 
(which we may call a coil) is во arranged that it becomes inter- 
linked with a varying amount of magnetic flux. Now, every 
time the flux attains a maximum value the E. M. F. induced 
iu the coil changes sign, and accordingly at that moment 
the сой must be commutated with to the main 
circuit, for if not we should obtain an alter- 
nating current. So in this second case commutation is 
essential, and therefore it would seem that slipping contacts 
must be used here also. But this does not follow, for, as I 
now proceed to show, commutation can be obtained withont 
any sliding oontact whatever, and with all parts of the con- 
ducting circuit quite rigidly connected together. 


Fia. 1. 


Let r M Q N in fig. 1 bea Wheatstone's bridge in which в 
is а battery or other source of continuous current, and let the 
four arms be of equal non-inductive resistance, but two of 
them, > M and м Q, of pure bismuth. 

Since the bridge is balanced, there will be no potential 
difference between r and о. Now let a strong magnetic field 
cut alternately the two bismuth arms. When either arm is 
in the field ita resistance is largely increased, and the bridge 


Fia. 2, 


is thrown out of balance; we thus obtain an alternating | 


potential difference from r tog. From this simple case we 
can easily pass to the converse one where а source of alternat- 
ing. E. M. F. is made to give a unidirecticnal current. 

This case is shown in fig. 2, in which the bridge arms are 


the same as in fig. 1, but the battery is replaced by a coil, к, 
with its plane perpendicular to the plane of the paper. If the 
magnetic flux shown inthe figures now move downwards from 
F toG, and be followed at a distance equal to F G by a series 
of similar fluxes, an alternating E.M.F. will ba set up in the 
coil, к. Owing to the action of the bismuth arms, however, 
а unidirectional difference of potential will be produced from 
F to G, and a rectified current may ba taken from these 
points, To obtain a uniform continuous current it would 
only be necessary to connect in series a sufficient number of 
such elements as shown in fig. 3, and so to dispose 


the rotating magnets that the pulsating E. M. Fs. produced 
by the several elements should be progressively out of phase 
with one another, and so produce a steady potential dif- 
ference at z y. 

To get more efficient commutation, all four bridge arms 


‘should be of bismutb, and they should be placed as in fig. 4, 


во that pairs of opposite arms may be in the magnetic field 
at the same time. 


Fia. 4. 


Let us now consider whether it is possible to obtain really 


efficient commutation in this way. 


f 


f the bridge arms аге. 


of pure electrolytic bismuth at ordinary temperatures, a flux- . 


density of about 14,000 would alter their resistances by 
about 60 per cent. 


T 


In the most favourable case, where the - 


coil, к (fig. 2), is of negligible reeistance, the rectified voltage : 


available from > to « would, for в = 14,000, be lees than 


one-fourth of the alternating Е М.Е. induced in thé coil. If 
very low temperatures could be used the available fraction 
would be much larger, for the resistance changes in the - 


bismuth would then be enormously increased. 


The peculiar properties of bismuth in a somewhat similar 


way afford a means of obtaining rectified current from ап. 
alternating one without the use of moving circuits. In fig. 


v 


-> 


5 is shown a simple arrangement which gives a partially . 


rectified current. ; | 


A strong permament magnet ів placed with one pole close 
to one of the poles of an electro-magnet, к m, excited by ai 


alternating current from a. A bismuth strip, B i, ко 


5, - 
« 
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which this current also miss is placed between the facing 
poles, and in lel with the strip is a circuit consisting of 
a choking coil of low resistance and a moving coil galvano- 
meter, с. If the permanent magnet is strong enough, the 


Bi Em 


magnetic flux through the bismuth strip never changes 
sign, and tbe strip will have a higher resistance for one 
half of the alternating current wave than for the other, the 
result being that a partially rectified current will be sent into 
the galvanometer circuit. Even with ordinary commercial 
bismuth in which the resistance changes are relatively small, 
it 18 easy to get a deflection on the galvanometer which 
changes in direction when the permanent magnet N s has ita 
position reversed. The choking coil serves to keep back 
much of the alternating component. This action of an im- 
pedance coil upon a pulsating current is worth a little further 
consideration. Fig. 6 illustrates the effect of increasing the 
impedance of a circuit of fixed resistance which bas a con- 
stant pulsating P.D. at its ends. 


Fia. 6. 


The curve, a, represents the current when the circuit is non- 
inductive, 5 shows the ripples partially smoothed out by 
adding moderate self-inductance, while ¢ shows the result of 
adding very high inductance, namely, a practically con- 
tinuous current. It should be noticed that the continuous 
current obtained is exaotly equal to the mean value of tbe 
original palsating current, although the values of their mean 
squares would be very different. The above experiment is an 
instructive one, and the result shows that in some practical 
cases impedance may be increased with advantage. Doubtless 
when rectified currents are used for arc lighting, the series 
coils in the lamps help to smooth out the current ripples and 
lessen the flickering effect noticeable at the lower frequencies. 
Unfortunately, however, it is the high frequency ripples that 
are most easily smoothed out. 

The arrangement shown in fig. 5 does not give purely uni- 
directional currents, but these may be obtained from alter- 
nating ones by applying the principle there used to one or 
more of the arms of а Wheatetone’s bridge. | 

Although these methods of rectifying alternating currents 

obably of little ure in commercial applications, owing 
to their low efficiency, it is possible that they may prove 
useful in connection with the measurement of certain alter- 
nating current quantities; in any case they form instructive 
lecture room experiments. 
_ It is easy to see that in the arrangement shown in fig. 8, 
instead of using bismuth, copper wires might be employed, 
which should have their resistances varied by a gas flame 
rotating with the same speed as the magnet. 

To return, in conclusion, to our main proposition, it is 
evident that commutation can be obtained without slipping 
contacts, i. s., in absolutely fixed circuits, by means of altera- 


tions in resistance produced by magnetic, thermal, or other 


means. | 

> Ав I have only discussed circuits with fixed rigid conductors, I 
have omitted all mention of electrolytic methods of rectifying alter- 
nating corrents. 


CALLENDAR’S ELECTRICAL RECORDING 
APPARATUS. 


We have received recently a descriptive pamphlet and 
photographs of a very interesting piece of apparatus de- 
signed by Prof. Hugh Callendar, F.R.S., and constructed 
by the Cambridge Scientific Instrument, Company, and we 
have seen it in action in Prof. Callendar’s laboratory in 
University College. » 

The idea of the action is to arrange the contaot on the 
scale wire of a bridge or potentiometer, so that the adjust- 
ment is made automatically. To do this the galvanoscope, 
which is usually employed to show which way the slider is 
to be moved in order to obtain a balance, is replaced by a 
contact making relay, and this causes а motor to shift the 
slider in one direction or the other, according to the direction . 
of the current in the relay. A pen carried by the slider 
records its movement on a revolving drum, and a small 
planimeter continuously integrates the record. Fig. 1 


Fira. 1. 


shows diagrammatically the arrangement of the ap us 
when connected as a Wheatatone’s bridge; a b is the wire 
and c the sliding contact. a в are the two equal bridge 
coils, с a fixed resistance nearly equal to x, the resistance 
whose changes are being recorded. In what is usually the 
galvanometer circuit, e, between c d, is placed a contact 
maker, e, which by means of the electro-magneta, / g, regulates 
the movement of the clock, 4, connected by a fine cord to e, 
in such a way that e always finds à point which is at the 
same potential as d, and the movements of the slider are 
directly proportional to the changes in the resistance of x. 

The wire, a b, may be the scale wire of a potentiometer, 
in which case the movement of k records the changes of 
potential of any point connected to the other side, m, of the 
contact maker. Thus the instrument gives & continuous 
trace, showing on а scale of equal divisions the changes in 
the value either of the electrical resistance of а conductor, or 
of the potential of any object. The regular movement of 
the pen over the paper is unaffected by the weight or friction 
of the moving parts, and the action is free from the diffi- 
culties of instruments in which the emall currenta actually 
move the pen, as in the ordinary recording voltmeters and 
вурһоп recorders. The calibration of the apparatus is 
dependent only on the resistances of continuous wires, and 
the calibration of these quantities is capable of an accuracy 
exceeding that of any other physical quantity, with the 
the exception, perhaps, of mass and length. The indications 
of the instrument are unaffected by the contact resistance of 
the slide. | 

The immediate limitation of the accuracy of the record is 
the sensitiveness of the contact making relay, and it is clear 
that on this rests the efficiency of the whole. The relay used 
by Prof. Oallendar is a suspended coil carrying a long light 
lever with a fork at the end between the prongs of which 
runs а wheel with a platinum edge, driven continuously by 
clockwork. A current through the coil of 4 micro-amperes 
will product an effective contact. The ooil has a resistance 
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of 10 ohms, and the action is produced by an expenditure of 
16:10! watt in the coil. | 

К То give an idea of what this means we may remark that a 
standard relay may be made to work with 2:10 ? watt, and 
Mr. Evershed's instrument works with alternating current 
with about 10 watt. In practice these recording instru- 
ments, working on а bridge as in fig. 1, will continuously 
record the value of a changing resistance within 44; 5th part 
of its value, ог the value of a potential within ууф of a 
volt, and it is not necessary to say more {о show !what а 
powerful inetrument for observation this affords. _ 

Fig. 2 is an illustration of rds 7 сеци: e their 
present form they appear to be perfectly efficient and very 
well consirdoted. but with the extended use they are likely to 
find, we think theyjwill be'simplified in’someiof the mechanical 


Fic. 2. 


arrangements. А very large number of applications have 
already been коры by Prof. Callendar, and may be 
indefinitely increased. We saw the instrument at University 


College recording sunshine by the difference in the resistances 


of two coils, one ex to, one shielded from, the sun’s 
light, and the record showed every passing whiff of cloud, 
and the pen was constantly moving backwards and forwards 
through small distances, even when no change occurred in 
the sunlight that was perceptible to the eye. In this par- 


ticular instrument the slider, besides carrying a pen, was 


attached to the pointer of a planimeter rolling on the paper 
cylinder, and by this the actual amount of heat falling on the 

coil, was automatically integrated. Ourves of the 
discharge of a small storage cell, and of the output of a 
large generating station of 1,250 kilowatts, have been 


published. That one instrument should be able to deal 
equally witk such different quantities as this last, and the 
light obscured by a cloud, is very striking. The instrument 
may be used to record nearly all electrical quantities, all 
temperatures, many of the meteorological observations, 
cyclical changes in steam engines and alternating currente, 
barometric and steam pressure, and for many other go 
It is likely to prove to be an appliance of very great value. 


WIRELESS TELEGRAPHY. 


By RANKIN KENNEDY. 


So-CALLED ; but it is not wireless. The long vertical wire 
is a leading feature in transmission electro-magnetic force to 
a distance. I would venture to make a simple explanation 
of the action of this transmitting of force from one vertical 
rue dl siguen я а кайкы be 1 " I do, that it im 
8 ily and clearly explain on ыш , well- 
established electrical and etic principles so well known 
to most people interested in electro-magnetic work. 
It is not necessary to go back to the Hertz theories. These 
have not yet been established, nor can they be until someone 
roves that the Hertzian waves vibrate at right angles to the 
ine of their propagation, like light waves are supposed to do. 
Sound waves can be reflected, refracted, ani detected by 
means analogous to those used to reflect, refract, and detect 
light or Hertzian waves, and we know that the sound waves 
ne vibrate in planes at right angles to their propagation 


It will be time enough to drag in the Hertzian theories 
when ordi theories fail to account for the 
effects. 

There are only two electrical inductive effects known to 
electricians, electrostatic and electro-magnetic, the latter 
represented by Hnes of force forming closed circuits. Both 
of them can act through air, non-conductors and conductors, 
hence it requires no wire to connect two places, from one 
of which we desire to act inductively. оп tha other. 

Theoretically we should be able to induce an electric cur- 
rent in an instrument in New York by manipulating another 
primary current in London or Hong Kong, without any wire 
connection or cable. Practically there are some slight diffi- 
culties, such as the curvature of the earth, and the length of 
the vertical wires requisite, and if we were ee 
secret messages, they could be read by anyone with a verti 
wire and an electrio bell outfit. 

Attempts were made first to induce currents at a distance 
by what may be called the coil or loop method, and this is. 
still under investigation by a very eminent professor. 

It is a method doomed to failure at comparatively short 
distances for two simple reasons. 

The science of vertical wire telegraphy is the same as that 
of the common transformer or induction coil, and so is the 
science of the loop or coil peii In the latter case we. 
set up а primary coil at A, and at B a secondary coil, where 
we wish to receive messages from A; the space between is 
the magnetic circuit, a bit longer than usual in transformers 
апа-а good deal larger in cross sectional area than in iron- 
cored transformers ; a circuit about as long as Liverpool, and 
as great in area has been used. 

he simplest coil is a single turn or loop J; if we set. 

up two coils О О ш сае alternating currents in one, an 
ternating current will. be set up in the other, and if the 
magnetic circuit is of low resistance and the one loop equal 
the б, г. pague: 3 pis be equal, 1 та 
ucing E.M.F. in the primary loop, always he 
whole of the induoed magnetic flux passes ugh both 


loops. 
Now the E.M.F. generated in a ooil of wire wein 
which the induction varies is equal to the product of 
number of turns multiplied by the rate of change of mag- 
netic flux density. Expressed by Mr. Weeks as | 

| E = 445 Fr n 10°, 
F is the total flux, r the number of turns in the ooil, n the 
frequency of alternations, 107 to reduce to volta. 
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Now, in a transformer with the primary a few miles from 
the secondary loop the amount of the magnetio flax which 
reaches the secondary cannot be much more than а very 
small fraction of the whole, and the fraction which does 
reach it m not all effective, for it cuts both sides of the coil 
in the game direction, partially neutralisinz each other. 

4°45 is constant in value, F is naturally exceedingly small, 
. 1, for reason to be seen presently, cannot be more than one 
turn, or; better still, aa Marconi has it, should be half a turn, 
the only factor left us to increase, to keep up the induction 
at a great distance, is n, the frequency ~. The higher the 
frequency the greater the distance we can operate. 

Now high frequency cannot bs worked through loops and 
coils. For at quite limited frequency a loop or coil opposes 
enormous resistances againat high frequency E.M.F., and the 
current passing is reduced to almost z»ro. And as F depends 
ou current value, we soon reach a frequency, at which апу 
further increase is counteracted by the decrease in current, 
even in a single loop, vide Tesla’s resulta. 

For these reasons the loop or coil method is limited to low 
frequency, and consequently short distances. 


7 e. 2 
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Fic. 1.—PLaR. 


Naturally one at once says: “ But we must have a loop to 
procure a current; Й must go in one end aud out the other; 
that i3 so, for oontintious currents these must have on out- 
going and return, a complete circuit. 

But alternating currents can be sent up and down a single 
wire with no metallid return. All we require i8 a capaoity 
at the top of a verti¢al wire, and an alternating charging + 
and —, or + and o zero at the lower end; every charge at 
the lower end rushes up the wire as an electric current and 
charges the ball, or capacity at the top, when the charge at 
the lower end is discharged or reversed, a current rushes 
down from the capacity ball at the top. Here we have an 
alternating current produced in a single wire, and it is this 
current which indtoes, F, magnetio force waves to act on the 

istant wire. | | 

The reason why the wire must be long is that length takes 
the place of r in the formule, that is, instead of terms we 
would take d, the length in centimetres or feet, 


Both electrostatic and electro-magnetic induction takes 


place in setting up currents in a single wire. 

Fig. 1 isa plan of two wires vertical, fig. 2 is an elevation 
of the ваше, * | 

In fig. 2 the electrostatic lines are curves proceeding from 
ths capacity, o, to earth, hence t*e earth conrection of the 
one pole of generator; the electro-magnetic force travels 
in horizontal circles and cuts the distant condnctor. In 
fig. 1 the electrostatic lines are radial, they don't act in- 
duotively on the distant wire, but only act in producin 
the primary alternating current, a local effect concern 
only in the alternating current production in a single wire. 

With high frequency the inductive effects near a single 
wire are startling and interesting. 

The spark discharge has been looked upon as an essential 
in single vertical wire telegraphy, but it is not so, it is used 
шр! y because it is at present the simplest and most effective 
method of producing very high frequency charges and dis- 


charges, the induction magnetic flux from the spark itself is 
in the form of а thin diso, the axis of which is ок, the 
spark acts for the instant of its duration as а current. 

Other methods of producing high frequency currents in 
a single wire will oocur to many electricians. The sending 
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Fic. 2.—ErBvaATION. 


and receiving wires are simply the primary and secondary of 
a transformer. The currents produced in the secondary afe 
too minute, and of too high a frequency to be received їп any 


" magnetic or electrio instruments; but, luckily for vertical 


wire telegraphy, Branly invented his coherer. This simple 
apparatus makes an excellent relay, and has been adopted in 

1 the long-distance work—an impossibility without it. 

There is no mystery about the long wire vertical; the 
mystery is, why should anyone use a loop and low 
gi: gd ? 

he new Wehnelt interrupter and improved spark- 
producing apparatus may make great advances in the near 
uture, 

It seems to the writer very strange, that nothing better than 
the rude, inefficient induction coil of 50 years ago should 
be the thing used for the high frequency current generating 
apparatus. | . 
hey ome be very simple, but they are costly and not 
durable machines in everyday constant use. 

If the wire is horizontal, there is, little or no effect, 
probably because of the inductive effects of the earth, through 
which one-half of the magnetio flux wopld pass, the electro- 
static induction would also be disturbed by the proximity - 
of the earth to & horizontal wire. ! 

Thequestion ie, what is the limit to be placed on the fre- 
quency of the current in the vertical wire, and what is ita 
impedance to high frequencies ? 

0 part of a single wire can be cut by its own magnetic 
flax. With a loop the flux from one side cuts acroes the 
wire on the other side, causing much impedance with high 
frequency, | 


ELECTRIC RAILWAYS. 


By E. KILBURN BOOTT. 


AT the Sooiety of Arts on Wednesday, the 22nd ult., Mr. 
Dawson attempted, somewhat summarily, to dismiss electric 
traction by polyphase motors, a prooedare which, judgi 
from the remarks made in the discussion, was considere 
rather unfair to this recent development of electrio traction. 
The lines at present working with three-phase currents 
throughout are the Lugano tramway, the Gornergrat, Jung- 
frau, and Engelberg Railways, and a small line at Evian-les- 
Bains; but there is already sufficient ,evidence that the 
system has a very great future before it, and it will be a 
great pity if the Metropolitan Railway Company does not. 
give polyphase motors а trial. They are supposed to be 
experimenting. | | 
Now that the question of torque is settled by the fact that 
trains are mounting grades of 25 cent., the only. point 
left for criticism is the question of control. One can under- 
stand that in ordinary street tramway work, where the car 
may be started and stopped at intervals of a couple of 
hundred feet or so, series paralleling shows to great advan- 
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tage; but a railway is во called because it has stated stop- 
ping places or stations, which may be several miles apart, 
and are seldom less than, say, 2,000 feet. It is a debatable 
point whether this is a short distance from the point of view 
of series parallel control. The writer thinks it is not. 

The shortest distanoe betweeen stations on the Metropolitan 
line appears to be between Mansion House-Cannon Street 
and Cannon Street-Monument, each about 1,000 feet. The 
average of 15 other stations is 2,250 feet, and on the reat of 
the system they are 4,500 feet or more apart. Out West, 
and towards the suburbs generally the distances become much 
greater. 

These distances compare favourably with other lines 
worked electrically, yet we find that the motora on the 
Liverpool Overhead Railway are always in parallel, and the 
motors on the City and South London are always in series, 
without the current being wastefully used iu either case, or 
there being any particular difficulty in accelerating рор. 
If trains on these railways were liable to be “held up” by 

rs at any part of the line, say, a dozen times in 
alf a mile, it would be a different matter altogether. 

In replying, Mr. Dawson was anxious that he should not 
be scored of unduly pushing American methods, &c. In the 
early days of electric traction we did well, nay, we were 
obliged, whether we liked it or not, to follow American 
practice closely; now, however, that we have had lines 
running for some time and our manufacturers are able to 
turn out plant more promptly, it is time we began to think 
out these traction problems for ourselves. 

Mr. Parshall has said that directly 4,000 horse-power is 
reached on any electric railway system it becomes absolutely 
necessary to use three-phase generating plant. Exactly, but 
why not use the alternating current throughout. When the 
electric railway makes real headway, 4,000 horse-power will 
be quite a small amount. Two of the New York power 
stations will be shortly equipped with about 30 such unita. 
Just as weare adopting overhead electric traction exclusively, 
we find the authorities at Washington and New York so 
pleased with the electric conduit that they are extending it 
in all directions, Perhaps by the time our railways are given 
over to a combined three - phase and continuous current 
вуеш, we shall find our friends across the Atlantic going 
in strong for three-phase working pe pue 
.' "Three-phase motors for traction should be given a trial in 

this country as soon as possible, for if there is anything in 
it we ought to be knowing at once. 


MULTIPLE CIRCUIT DYNAMOS. 


THERE has recently been described in the American Elec- 
trician a method of using multipolar dynamos having 
lel wound armatures in which the brushes, instead of 

ing connected to feed а single circuit, are connected inde- 
pendently to separate circuits, the voltage and current in 
each of which may be varied without reference to the otbers. 
The method is due to Mr. S. N. Rushmore, and in the 
article to which we refer figures are given of & series of effi- 
ciency tests on a four-pole machine feeding two circuits at 
different voltage ànd current. The machine was shunt 
wound, the magnet ooils being in two circuits corresponding 
to their tive pairs of brushes with regulating reeist- 
ances for the purpose of varying the voltage. The general 


result of the tests appeared to show that such a method of 


connection was quite feasible. | 
Let us see what takes place in a multipolar dynamo oon- 
nected in this manner. The figure shows a four-pole machine 
in which one pair of magnet limbs are fully excited, while the 
others are not excited at all. The magnetic lines in the 
armature when they reach the points, A A, have two paths 
before them, they may either pass through the armature core 


from A to A, or they may pass through the right-hand air- 
he lines in the yoke 


gaps and limbs up to the yoke. 
similarly when they reach the point, B B, may either traverse 
the yoke from B to B, or they may pass througb the limbs and 
air-gap to the armature. As the paths, a A and B B, havé а 
reluctance which is practically negligible in comparison with 
the alternative route, the lines naturally take these paths and 
the magnetic distribution is as shown 1n the figure. 


It is immaterial whether we employ a ring or drum arma- 
ture, but in order to follow the courae of the currents more 
readily we show aring. When the machine is on open circuit 
we have the full voltage, say, 220 volta, on the left-hand 
brushes and nothing on the right-hand. Let us follow the 
path which a current would take as it entered the top brush. 
Here it would divide and pass through the circnit, c, which 
consists of a quadrant of active conductors, to the 
left-hand brash. The other portion would pass through the 
circuit, D, which consists of one quadrant of active con- 
ductors and two quadrants of inactive ones finally also 
arriving at the left-hand brush. Ав there are an equal 
number of active conductors in each circuit the voltage 
generated in each circnit will be equal. We see, then, that 
when the external cirouit is closed and current caused to flow, 
the current, in its passage through the armature, will have to 
traverse two circuits of different resistance. 

Each armature circuit will generate the same E.M.F., but 
in circuit o the current will traverse one quadrant only, while 
iu circuit р it traverses three quadrants, As the terminal | 
voltages must be equal, the currents in the two circuits must 
be different, their values being in inverse proportion to the 
resistance of their respective paths. NN 

The current in the right-hand half of the armature will 
set ор a slight field in the right-hand ain iin but the 
E. M. F. so generated will be in the same direction as the main 
E. M. F. in one portion, and counter to it in the other, so that 
its resultant affect will be nil. | | 

As an example we will take the case of a four-pole machine, 
compound wound, having an output of 220 volts and 300 
am „the armature resistance being 020 ohm, shunt 
coils 18 ohms each, and series coils *005 each. At full load 
the total volts generated will be 228 and the current 312. 


amperes, The current will be equally divided in the arma- 
ture, sothat there will be 78 аш in each quadrant, and 
the watts loss in the armatare will be 1,950. The electrical 
efficiency will ba 92:8 per cent. | 

Now, suppose the machine to be idle on the right-hand side, 
with the left hand supplyiug 220 volta and 150 amperes to its 
circuit. The current will now take the two paths, c and р, 
and the amounts into which it will divide will,be 117 and 39 
amperes respectively. The watts loss in the armature will 


be 1,461, and the electrical efficiency of the machine will be 


91°5 per cent. : | 

These figures show that this lop-sided method of working 
need not seriously affect the efficiency of the machine, but it 
should be pointed out that there will be sparking unless the 
reversing field has been made strong enough to commatate 
a current of 117 amperes per conductor instead of the normal 
carrent of 78 amperes per conductor, There is another 
point to be considered, and that is the side pull upon the 
shaft due to the unbalanced magnetic forces. With an 
armature 21 inches diameter and 12 inches long, a gap 
density of 39,000 lines per square inch, and a polar angle of 
60°, the resultant horizontal pull will be about 4,000 lbs. 
This would give a pressure on the bearing surfaces of about 
50 Ibs. per square inch, so that (so long as the shaft is strong 
enough to withstand deflection) in an emergency a four-pole 
machine may be ran with one side idle and the other doing 
half the normal output of the machine. It is not necessary 
to investigate the case when both sides are working but 
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giving different outputs. We have shown that the extreme 
case * possible, and any intermediate case ig, of course, also 
e. 
a is snggested in the article to which we have already 
referred, that & machine of this type would be very suitable 
for accumulator installations, as one side could be shunt- 
wound to give 135 volts, and the other compound wound to 
give 100 volts. Such a machine, however, would very seldom 
be called on to give current on both sides simultaneously. 
Generally, when the charging side was working, the other side 
would be idle, and vice versá, so that the machine would work 
under its worst conditions, For such a p we consider 
an ordinary 100-volt machine, with a 35-volt booster, prefer- 
able. The system might, however, be used in connection with 
feeders, the length and losses in which vary. Thus a rial жен 
machine might supply independently three pairs of feeders, 
each requiring a different voltage popped at its terminals, 
m order ae maintain bd gens vo tage at a far s. 
e pair of magnet ooils corresponding to each pair o 
feeders could be over-compounded to give the required voltage, 
and boosters and feeder boys might be dispensed with. 
Possibly the idea may be worth the consideration of our 
central station engineers, and at any rate it could be easily 
tried. 


INTERESTING STATIC MOTORS.“ 


By HOWARD B. DAILEY. | 


THE amateur worker in static electricity who possesses a 
good influence machine finds himself equipped with а source 
of much instructive entertainment for himself and scienti- 
fically inclined friends. To the experimenter any piece of 
accessory apparatus having novelty of design is always a 


welcome acquisition. The experiments possible with a six or 
eight-plate imshurst machine, such as is described and 


illustrated in Scientific American Supplement, No. 584, are of 
endless variety, and, when aided by suitable accessories and 


ex beauty may be produced. Such manifestations 
naturally appeal chiefly to the eye, but not less interesting to 
the es of physics is that class of experimenta с 
with the conversion of mechanieal energy into electrical 
back again into mechanical energy in a manner readily per- 
oeived by the eye at a glanoe. 


Static ErLmorBi0 Moros.—REcIPROCATING. 
Fia. 1. 


To demonstrate this principle, as well as to exhibit iu a 
striking way the operation of electrical traction and repulsion, 
the writer has devised two forms of static electrical motors. 
Fig. 1 is a small horizontal engine. At the ends of a vul- 
canite lever or walking beam are two wooden balls covered 
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ш skill, luminous effects of great brilliancy and 


with gold leaf to give them a conducting surface. These 
pay car down between upper and lower sets of stationary 
rags 


The two upper balls, which are in metallic connection with 
each other, are supported above the walking beam upon four 
perpendicular glass pillars and are connected with one of the 
conductors of а static machine. The lower balls, which are 
not insulated, are given an earth connection through a bind- 
ing post in the ebony bed frame of the engine. As the 
upper balls become charged through the action of the 
machine, their attraction causes the nearest of the two 
movable balls to rise within striking distance, when it 
receives a spark, thus becoming itself electrified, and is 
immediately repelled downward to one of the earth con- 
nected balls, to which it yields up ita charge. Being now in 
а neutral condition, it is again attracted upward. As the 
material separating the moving balls is an insulator, the 
action of each is independent of the other, one being 
repelled while the other is attracted. A reciprocating 
motion is thus given to the lever which is communicated 
to the fly-wheel shaft by means of a connecting rod and 
crank diso. 

Since the attractive and repulsive force of static electricity 
is far from ре it is essential that machinery o 
by it should be very light aud freely running. To this end 
the moving balls, which are about 1} inches in diameter, 
are made hollow and very thin, being turned in halves and 
glued together. The fly-wheel, which is of gilded wood, is 
very light and runs in pror bearings, as does the walking 
beam. This beautiful little machine, highly finished in all 
ita presents а very attractive appearance and runs at a 
rapid rate of speed ; the click of the sparks as the swiftly 
flying balls charge and discharge themselves being strongly 
suggestive of the puffs of a steam engine. Watching the 
instrument in operation, an observer, unaware of the 
lightness of the moving parts, is impressed with the idea of 
considerable power, but is somewhat surprised to find that a 
sheet of notepaper standing upon edge and leaning at a 
slight angle against the rim of the fly-wheel soon brings it to 
rest. Fig. 2 is a simple rotary motor. Into the hub of a 


Roraky Ermoraic Moros. 
Fia. 2. 


horizontal spindle, whose indented ends receive pivot- pointed 


screws through the tops of two upright brass 
азов аа ое мапой four slender vulcanite Nds carrying 
ai their outer ends gilded wooden balls. At the opposite 
sides of the instrument and very near to the revolving balls 
are placed two larger balls of polished brass, supported upon 
glass rods and connected respectively with the opposite poles 
of a static machine. The carrent being turned on, attraction 
and repulsion cause a rapid rotation of the spindle. 

This motor, from its continuous rotary action, is much the 
more powerful of the two, and has about it a sensitiveness 
and life that is wonderfully taking, while ita appearance in 
the dark is highly interesting. Both these instruments ran 
very satisfactorily either from a small influence machine or 
an ordinary frictional machine, furnishing an excellent illas- 
tration of the reappearance as mechanical energy of part of 
the power applied to the static generator after having been 
transformed largely into electrical energy. 
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THE POST OFFICE AND TELEPHONY. 


By A STUDENT OF THE PROBLEM. 


WHEN а pioneer in the electrical industry like my revered 
friend, Mr. S. A, Varley, approaches a subject with “ the 
sole object of bringing home to the British public the evil 
consequences of converting applied science into a Govern- 
ment trading monopoly,” it may seem ungracious to criticise 
the articles which he has contributed to your columns, but 
when the immediate object is to awaken the Legislature to 
the advantages of free trade for telephony, telegraphy, and 
the carriage of letters, there may be some excuse for a 
rejoinder. Eminent economists have shown how much 
better it would have been to undertake postal service by 
private effort, but the conveyance of letters by a Govern- 
ment Department exists, and there is no danger of the 
Legislature modifying the conditions, The telegraphs 
‘are now under similar control, and whatever may be 
said to the contrary, are so generally recognised as 
being in good hands that they are likely to remain there. 
"The subject which the Legislature has to seriously consider is 
the position which is to be assigned to telephony. Mr. 
Varley, like most of us, is impressed with the benefits of 
competition. It is so pleasant to see competitors cut their 
throats for our benefit, and it is so comforting to reflect that 
‘all the time the competitors themselves are being forced by 
circumstances to devise improvements and to put forth the 
full strength of their thews and sinews to exist. The advan- 
‘tages of competition as they appear to us moat closely are 
great, and it is not surprising that we should forget that they 
:are sometimes dearly purchased, if we are not indeed dispose 
-to give credit to competition for results which have been 
obtained by ita absence. I quite agree with Mr. Varley 
that a comparison of the railway and telephone development 
is to the disadvantage of the latter, but it does not lead me 
to the same conclusion. One great element in the develop- 
ment of the railway system was the granting of a monopoly 
to the pioneers. They put down their rom d and they 
obtained or lost their Act as the case may be, but if they 
-obtained it they had the assurance that so long as they com- 
рот with certain provisions, and the necessities of the 
istrict did not require it there would be no possibility of a 
сара running a line alongside theirs. It was the 
much-abused monopoly which gave us our great trunk lines 
and started the railway organisation. The Telephone Com- 
y was treated differently beoause the conditions were 
different. The Bill for the purchase of the telegraphs 
“introduced by a Disraelian Government," was happily 
completed by “а Gladstonian-John Bright cabinet, who 
took care to protect the interests of the country by inserting 
a clause which ensured that they were not paying for 
something which might be valueless next day. . Varley 
says that the Ww таг was outside the provisions of the 
Telegraph Act. The. Telephone pe said so too, but 
then, unfortunately, the Judges sai the reverse. Mr, 
Varley attributes the decision to “the command of leading 
scientists as special pleaders,” but surely such leading 
scientista as Lord Kelvin and Sir Frederick Bramwell were 
on the side of the Telephone Company. “The Law is a 
has” no doubt, but the decisions of legal tribunals are not 
to be gainsaid. Hence the Telephone Company could not be 
а sovereign. It had to be content to be а vassal 
and to pay tribute to its sovereign. It need not 
have gone on with its work, but happily it consented to do 
80 on the terms proposed. There were others who 
sought to reap the benefits of competition, but the Telephone 
Company had patents. The patents became the subject of 
legal decisions. There are many who thought again that 
“the law is a bass,” but nevertheless the law had to be 
obeyed. Hence the Telephone Company had practically a 
monopoly until the expiry of its patents made it possible for 
others to work, and then there seemed some chance that an 
-object lesson might have been gained, but with the help of 
much talk by the promoters and а little wool from Parlia- 
ment a combination of forces was ensured. Had the com- 
bination not been effected the “ blessings " of competition 
im telephone exchange work might have been demonstrated 
in practice. As the combination was effected there has 
been no opportunity of bringing home the. disadvantages, 


and every opportunity of enlarging upon the sup 

advantages of such competition. "That Mr. Hanbury should 
see advantages in competition is not ising. He has 
excellent reasons for it. That Parliament and public 
sbould see advantages in it is not surprising either. 
They have excellent reasons too, though haps not 
exactly the same. To compare competition in tele- 
phone exchange work with competition in other branches 
of applied science or trade is to compare different things. 
You have so often insisted on the importance of unity 
in system and control that there is no occasion for 
me to go over the ground. Bat the concentration of this 
control in a Government Department troubles Mr. Varley. 
Why? Because of the dominating influence which it gives 
to individuals, which inflaence may be used to the detriment 
of inventors personally, and the science to which they are 
attached generally. The mental attitude of inventors is 
not readily comprehended. Their range of vision is wide, aud 
the consequences which result from a disposition to carefully 
estimate independently the value of their inventions is liable 
to be seriously distorted by them. The instances which Mr. 
Varley gives of the action of Postal authorities in their own 
domain seems to show a catholicity of view which confirms 
the те general impression that any useful invention is nct 
only adopted, but improved by the experience of the Postal 


эр 
he dominating influence on electro-dynamics generally, 


which Mr. Varley secs is not observable to others, though 


there are undoubtedly numbers of people who consider that 
their inventions ought to have received more attention. So 
long as there are inventors and во long as here are authorities 
who have to determine the adoption or rejection of more or 
less new ideas it is inevitable that there must be disappoint- 
ment and dissatisfaction. Such an argument to support an 
attitude of free trade in telephones has no weight. 
telephone must be a monopoly, and in England a monopoly 
should be Governmental. The Civil Service of England 
stands higher perhaps than any in the world, and those who 
тах come in 5 ud the officials of a Government 
epartment, are almost without exception impressed wi 
the ability of its officers, and the way in which they identify 
themselves with the work to be done. Whether the Govern- 
ment should be allowed to compete with the company or 
buy them up is jast the question which it seems to me the 
Legislature should be called upon to d I qaite 
e with Mr. Varley that the Post Office should not be 
allowed to confiscate the Telephone Company’s property. 
There should be no occasion for it. Let it be i 
that the Government is the proper authority to undertake 
the working of the telephone, and it beoomes only a question 
whether it should begin de novo or acquire the existing 
works. A solution is to be found in the avoidance of com- 


petition. 


THE COST OF SUPPLY TO SINGLE-PHASE 
ALTERNATING MOTORS. 


THERE аге some aspects of the question of supplying а 
motor load upon single-phase alternating current aut, 
which although they have as yet undergone little or no 
discussion among central station engineers, are ni 


g to 
have a decided and pressing interest. In ‘pointing out the 


salient facts of a question which will certainly require 
solution in the near future, we may leave aside all discussion 
as to the relative merits of continuous and alternating 
currents, single and polyphase, for the supply of motors, and 
consider only that there are in this country many single- 
phase alternating current systems in towns where the motor 
outpat, even when fully developed, may very possibly never 
become more than a half of that for lighting ; that in such 
cases the engineer cannot boldly lay down a continuous 
current network for power alone, but simply has to make 
the best of the material to hand; and that a motor load is 
generally believed to be desirable, if only for its effect upon 
the load factor of the station. 

Single-phase motors ав now made are simple, efficient, and 
reliable in а high degree, and in these respects compare very 
favourably with the oontinuous current motor. Their 
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: draw baoks—which appear to be inherent in the type and not 
: likely to yield to improved methods of design—are that for 
B given starting current their starting torque iB very small, 
. necessitating the use of loose pulleys and striking gear, and 
their low power factor. The first mentioned fault does not 
greatly affect the station engineer, but is rather the affair of 
. the user who has to make arrangements for putting the load 
on gradually. The second, however, affects him largely. 
In the descriptive pamphlet of instructions which the 
manufacturer sends out with the motor, the power factor 
characteristics of the motor are popularly explained as a 
slight but necessary evil, and it is carefully pointed out that 
the user must see to it that he be supplied with a true watt- 
meter, as otherwise he will be charged for more energy than 
-he actually uses. He therefore does so, and is so supplied. 

As long as the motor load consists of a dozen or so of 
small rating, driving ventilating fans, barbers’ brushes, and 
‘Sausage machines, the matter is of no moment. In many 
towns, however, these motors are largely used in printin 

works, for driving shafting in workshops, for pumping, a 
so on, their aggregate horse-power running into many 
hundreds, When this is the case there can be no doubt that 
an appreciable loss to the supply undertaking results from 
charging for the energy consumed on the true watt basis, 

Nearly all the items which go to make up the total cost of 
a unit sold are affected adversely by a low power factor. 
Considering only the effect upon the capital cost of the 
generating, transforming and distributing plant produced by 

-a reduction of the power factor from unity to 5, it is obvious 
that, allowing the same percentage loss in working, the 
section of copper in generating machines, high and low 
tension mains and transformers must be doubled, or else 
higher working losses must be permitted throughout the 
system. - 

It is, of course, true in most cases that the major part of 
the motor load is supplied during daylight hours when the 
mains апа transformers are otherwise lightly loaded, and that 
very few stations are likely to have anything like so low a 
power factor as 5 at full load. But it must be borne in 
mind that during the winter months the motor load certainly 
overlaps the lighting load by two hours or more, and that, 
-in any case, allowance bas to be made in mains and trans- 
formers for each individual motor to run during the hours of 
full lighting load. Further, assuming the greater part of the 
‘load to be made up of small and medium sized motors, many 
of which will be ranning light or but partially loaded, it is 
unlikely that the average power factor at the station would 
be as high as 5. 

In any case it is unfair that the extra cost of supplying an 
inductive load should fall equally on all consumere, irrespective 
of the nature of their demand, which is what happens when 
the ordinary rate—that is for true watts used—is charged, 
for in all cases, to charge the user of a motor by the readin 
of a true wattmeter is to secure a smaller return for capita 
sunk than that brought in by the ordinary consumer. 

On the other hand, to charge by the reading of an ampere- 
hour meter, besides being unfair, would certainly have the 
effect of stifling in its infancy what promises to become a 
considerable source of revenue. Possibly au approximation 
to a fair charge would be to take the mean of the unita 
reoorded on an ampere-hour meter and those recorded on a 
wattmeter in series with the former. In the case of the 
ordinary small consumer, however, the coat of the additional 
meter or similar devioe would go far towards neutralising any 
advantage otherwise accruing, 
suggest how the difficulty is to be overcome, but as it is 
certain to come into considerable prominence in the near 
future it is to be hoped that it will shortly undergo authori- 
tative discussion. 


CORRESPONDENCE. 


Temperature Correction Tables. 


An article in your issue for March 318 presents us with 
a new empirical formula developed by Messrs. Clark, Forde, 
and Taylor, for the temperature-correction of the electrical 
resistance of copper. This formula involves two coefficients, 


It is, therefore, not easy to 


corresponding respectively to the first and second powers of 
the temperature-differences. Under ordi circumstances, 
such aformula would be too complex, but I understand from 
your article that the results have been worked out and 
tabulated for each degree of temperature within a useful 
range, во that subsequent application of the formula to 
tice is a very simple operation. | 
t our 3 table of figures, calculated from formule 
new and pe exhibits ке Maris rine & Taylor d 
{о great advantage, fully justifying your opinion, wi 
which I concur, that where Matthiesens table is still used 
it should be replaced by these new tables. But I venture to 
think that your comparative table is scarcely generous 
towards the logarithmic law. In line D you give the figares 
“calculated from a logarithmio law” from the values at 32° 
and 72°, and similarly in line E those calculated from the 
values at 32° and 100°; your article describes them as “ much 
inferior ” to those derived from the straight-line law. It 
looks rather as though there was some small error in the 
choice of the logarithmic rate of interest. I have found ita , 
good plan, in such cases, to take the arithmetio mean of all 
the rates calculated from every peir of alternate observation 
PM thronghout the “observed” curve. Mesars. Clark, 
orde & Taylor at D and E have probably taken only the 
first and last points on the “ observation " curve. 
I entirely agree with you that “the straight-line law," so 


far as coppsr is concerned, is amply good h" for 
cable work. The ig i gd straight-line law will never 
lead to errors greater than those due to our ignorapoe of the 


real temperature of the cable, and the variables of the 


measuring apparatus as usuall The logarithmic 
law has the advantage that the calculations for * е 
and “dielectric” аге of the same form with one ; 


the logarithmic tables are consistent and simple in construc- 
tion. But, personally, I prefer to spend the law-seeking 
time upon ensuring the accuracy of the direct observations. 
The observed resulta—not those calculated from an arbitrary 
law—are then plotted, and the length of ordinate corre- 
sponding to standard temperature is measured on the 
“observed” curve. With а slide-rule, the ordinates 
corresponding to every other degree of temperature are 


divided in succession by this standard ordinate. Thus, in a 
few minutes, the required multipliers are obtained, and the 


consideration of arbitrary formula is left to those whose 
pleasure it is to “soar away on the wings of extrapolation.” 

The redeeming merit of Messrs. Clark, Forde and 
Taylor's “law” is that it isely fits the observed figures 
between their own limits of direct measurement ; the tables 
themselves are therefore beyond criticism, but a similar 
result might have been obtained by a simpler “ law, or 
even without a * law.” 

Rollo Appleyard. 


April 4th, 1899. 


Six Wheels for Electric Carriages. 


In your interesting account of the Joel electric carriage in 
to-day’s issue, you refer to the difficulty of баги й a 
m carriage that does not require a horse to complete the 
effect. | 

The difficulty may, perhaps, be got over by the introduc- 
tion of six wheels m eng of the horse-drawn your, as in a 
design reoently published by me for а heavy steam freight 
car. The motors would then act on the centre pair of wheels, 
the two other pairs being steerers connected together so as to 
turn equally in opposite directions, 

In this way much more battery space would be available, 
while the extra wheels would prevent the increase of weight 
m E eru: itself is Н greater DONT to sink in soft 

aces. e driving wheels, as carrying a larger proportion 
г the load, should no doubt be rather broader than the 
others, but the wheels should all be of equal diameter so as 
to be comfortably stowed away below the carriage body. 
Railway carriages were first hung between the wheela like ` 
ordinary coaches, and we may, perhaps, take a lesson from 
their development to present arrangement. 

Alfred J. Allen. 

London Institution, E.C. 


April 7th. 
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The Absolute Block System of Signalling on Railways. 


In yours of 7th inst., Mr. C. E. Stretton says his atten- 
tion has been directed to a letter by Mr. Christopher J. 
Little, It was Mr. Stretton who directed my attention to 
your journal re the above, so that he did not require any 
person to direot his attention to my letter. 

He states that the abeolute block system was in use 
many узага before 1865, and that he remembers it in use 
on Midland Railways (he leaves out the date when he 
first saw it in use), the date he put in the papers some 
nine years ago, was 1860, he was at that time only 15 years 
of age; but the system of signalling has been altered since 
that date, and, therefore, Mr. C. E. Stretton is something 
like 40 yeara behind the times. Forty years ago there 
were no starting signal fixed, “line clear” was then given 
when a train passed the home signal; at the present time a 
train must pass the starting signal before “line clear” 
must be given. 

He further states that the Government some years ago 
investigated my case, and found that my claim was not 
founded on fact. This statement is absolutely groundless, 
as no letters from the Government to that effect has been 
received by me or by Mr. Stretton. - 

I bave not only a claim against the Government, but also 
against his friends, the great signal manufacturers, Messrs. 
Saxby & Farmer, as I sent it to them, 1866, and they have 
worked my system ever since ; I considered I was entitled to 
some commission for baving introduced the “ absolute block 
system” to them. In 1887 Mr. C. E. Stretton wrote an 
important letter in Tron about Saxby & Farmer’s patent 
„absolute block system,” and Mr. Stretton would not be 
aware at that time that I was the inventor of the patent. 


Christopher J. Little, M.S.A. 


In your journal, March 31st, Mr. F. W. Cooke refers to 


my olaim against the Government as the inventor of the 
absolute block system of signalling on railways. My claim 
is in accordance with a circular sent me by the the Prime 
' Minister, 1870; and also in accordance with a circular sent 
me in 1886 in answer to my letter, “ What was required b 
the Government for working the railway traffic in the Uni 
Kingdom? 
The circular stated that an “interval of ” must 
be kept between following trains; no mention is made 
sbout the electrical instruments; therefore two stop signals 
must Ъз kept at danger behind all trains, and ав I pub- 
lished that system in 1865, I claim to be the inventor. 
When it was stated in the papers, 1865, that it was im- 
possible to work the railway traffic in foggy weather with- 
out oollision, Sir W. Cooke and all the inventors, ntees 
of railway signalling, and railway signalling manufacturers, 
were alive, but could not find out a system of signalling to 
make it possible to work the railway traffic, I was at that 
time an apprentice on the Great Western Railway ; it must 
therefore be very humiliating to those scientific gentlemen, 
to think that an apprentice on the railway should know 
more than the managers of the great railways, and the 
signal manufacturers and [= how to work the rail- 
way traffic with safety in foggy weather without collision. 
. Cooke refers to the permissive block system, that i, 
he states, like the rest of the writers upon the subject, i. s., 
“that in which two or more trains are allowed in the same 
section this, as Mr. Little states, is not the absolute block 
m, but it is nevertheless in use." This statement is 


abaolutely incorrect, and it appears to me to be copied from: 


the authors of * Railway Block Signalling,” and therefore 
Mr. Cooke does not understand the present system of 
„absolute blook system,” or he would not term it the 
* absolute block system.” | 

I think I can safely say that by my correspondence with 
the Government upon the subject they acknowledge me 
the inventor of the * absolute block 9 7 ” of signalling 
on railways, made compulsory by Aot of Parliament, August 
80th, 1889, by which all dpa in жена s are compelled 
by Act of Parliament to travel under my scientific guidance. 

I therefore challenge Mr. F. W. Cooke, in the sum of £5 
(five pounds) to prove that I аш not the inventor of the 
present system of railway signalling known as the “ absolute 


block system,” made compulsory by Act of Parliament, 
August 30th, 1889, the challenge money to be given to 
gome charitable institute. : 


a, Electric contact breaker wires; b, Treadles c, Rails, 


I enclose a sketch of the Automatic Absolate Block 
System, во that any of your various readers will understand 
the system and see that it is impossible to have a collision 
if faithfully carried out. 

Christopher J. Little, M.S.A. 

17, Groombridge Road, 

South Hackney, N.E. 


[We do not think any useful purpose will be served by a 
continuation of this discussion—Eps, ELEC. REV. 


Paper Telephone Cables. 


I have been much interested in the article in the current 
issue of your paper on “ Paper Telephone Cables,” as in the 
latter part of 1891 and early part of 1892 I madeav 
large number of teats on some paper cad i cables whi 
were being made for the New York Telephone Company, for 
their capi hata lines running through the City. 

These cables consisted of No. 18, No. 19, No. 20 B. 
and S. wires, insulated with paper, wound in a loose spiral ; 
each pair of wires being twi ther, and various ра 
being strained up in the usual manner, the whole being held 
together by a cotton brad. 

The cables were dried for 24 hours at a temperature of not 
less than 220? F., including several hours under vacuum. 
The cables were directly from the drying pans and 
covered with lead, the ends being saturated for about a 
foot or 18 inches of their length with paraffin to exclude 
moisture. 

The diameter of a single wire covered with paper was 125 
inch. With these cables we had no difficulty in obtaining a 
capacity of between ‘080 and *085 miorofarad per mile. 

Most of the cables were made up in lengths of about 300 
feet ; this being about the average distance between the 
conduit man-holes. Mo NE | 

At the same time we made several experimenta on single 
wires with various methods of insulation. | 

We used a single No. 18 B. & S. wire, insulated with 
paper to a diameter of 125 inch, dried for 24 hours ata 
temperature of 220° F., including 4 hours under vacuam, all 
wires covered with lead; one sample of each insulation 
having the lead pressed on very close to the insulation, and. 
in the other case the lead being pressed on loosely. The 
lengths of cable being about 200 feet. 


Close lead. Loose lead. 


Nature of treatment. Capacity Insulation Capacity pie 


per mile | per mile | per mile | per mile 


| mids. megs. mfds. megs. 
| | 
twine and two Seq. wn 8 105 v. h. 
eed ordinary Magie paper — 1384 v. h. 109 v. h. 
Paraffined e ёз» we | '239 v.h. 117 v.h. 
Vaseline e iis is 826 683 16 1,710 
T. £O.compound ... des 205 v. h. 129 v. h. 
Doable- boiled linseed oil  ... | 00 53 514 26 
Paper saturated before cover- 
ing with paraffin, 3rds, and 
ard i 828 1,060 151 1,600 
erosene ses is 117 v.h. 
Ozokerite TA 110 v.h. 


Е (v.h. = over 485,000 megohms.) 
Temperature of water in tank in which cables were 
submerged, 444° F.. The insulation was measured with an 
E. M. F. of 500 volts, Capacity with E. M. F., 100 volta. 
E F 
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The following are results on some cables which we made 
about the same time, the diameter of the insulated wires 
being 125 inch unless otherwise stated :— 


Capacity per 


Insulation. mile, míds. 


Cable consisting of: 


Jute and T. & C. compound ... '181 


7 No.18B.&8. . 

7 pair No. 18 B. & 8. | Dry hard paper jsi isa 117 

7 No. 18 B. & S. | Cotton and T. & C. compound 246 
20 No. 19 „ Paper, resin and vaseline ... ‘221 

7 No. 16 „ .. Jute and T. & C. compound ... '218 
19/16 B. & 8. oi "n "226 


Paper and T. & C. compound 


diameter 110 inch. 180 
19 pair No. 18 B. & B. | Dry hard paper "P 822 1135 
52 á " x Dry loose paper iss vds 0906 
26 „ 19 „ Hard paper and T. & O. com- 
pound; diameter 10 ino 178 
51 WU сй " Loose paper ids a 0836 
7 „ 18 „ Dry loose paper na 78 (793 
7 к м n Paraffined loose paper iss 107 
50 » » m » m n TP '115 


Trusting that this information may be of interest to some 
of your readers. 
Arthur Churchill. 


We have been asked by those gentlemen for whom we are 
acting as experts in connection with the patent Leno cable, 
to point ont certain inaccuracies in the article entitled 
* Paper Cables used in Telephony." 

Your writer remarks t the great difference in the 
speaking properties of rubber and paper cables is due to the 
much lower specific inductive capacity of the paper. Some 
шш is due to this, but the great diminution of solid 
dielectric in paper cables is the chief gain. Itis in reducing 
by 25 per cent. this quantity of solid material without 
reducing the interval between the wires and lead that Leno 
secures a 15 per cent. improvement of capacity. 

The statement that “the capacity of paper is very little 
above that of air which is taken as D must not pass 
as accurate. The specific capacity of the paper used for 
telephone purposes is about 1:8, and is 40 per cent. nearer 
the figure given by the writer for rubber than to unity the 
figure for air. Hence, again, the use of substituting air for 
paper in the meshes of a cellular substance. llulose 
materials have а further advantage in the absence of resinous 
size or gum which is slow to take up electric strain which 
figures 80 . in rubber compositions. 

It is stated by * E. J. J.“ that the minimum capacity of 
a rubber cable is 29 microfarad, a remark which is of as 
little use without the overall diameter of the cable as the 
next, which says that a mile of paper-insulated wire should 
not exceed *085 microfarad where the overall dimensions are 
given wrong. No paper cable having 612 wires 20 gauge 
and an outside diameter of 24 inches (inside diameter 
2:48 inches) ever gave an average capacity of 08 microfarad. 
We have (assisted by Mr. Braby) as the result of innumer- 
able calculations and experimenta plotted the curve connecting 
capacity per mile and sectional area of copper per unit of 
віс space in the lead tube. Such capacity results as 
“E, J. J.” names are too good to be true. 

Again, а papar cable having the capacity and diameter 
stated, will bə found to have an insulation resistance of many 
thousand megohms per mile. It is possible to adjust the 
insulation of a paper cable at the expense of dampness in 
the paper from 1 megobm to 200,000 megohms per mile, 
but although this high figure has been obtained on falf mile 
lengths of 408 wire cable without scorching the paper and 
without any particular manufacturing expenses, it is 
undesirable telephonically. 

On the other hand, a well-distributed low insulation is 
sometimes obtained at the expense of capacity, but as the 
specific inductive capacity of water for alternating currents 
of telephone frequency is about 80 (air — 1), the moisture 
which lowers the insulation raises the capacity enormously. 
The difficulty of distinguishing between a distributed and 
local leakage is so great that for a given Manilla paper the 
teat relative capacity to insulation has not yet been determined 
with any accuracy. 


Passing to а further point in the same article, it is stated 


that the paired spiral method of insulation of cables is the 
one which gives the greatest amount of air space. The 
simple test of abstracting the core from a given length of 
cable and weighing the dry paper has, in a given case, shown 
the amount of paper (and copper) to be greater, and hence 
the air 8 an in the previous methods. Should an 
individual test be considered insufficient, we would point out 


that these cables have in no way po their supremacy (by 


giving the same capacity as other systems in a smaller 
lead tube), and that although the manufacture is cheap and 
rapid, it is doubtful whether the wires are distributed to the 
best advantage in the tube space; in fact, the members of a 
air have been considered to be tco close together for the 
t results. Making solid the ends of a telephone cable 
with lead for a distance of 6 inches is a very rare proceeding, 
and a 5 from the use of a mixture of wax and 
pitch, which is quite satisfactory, and cheaper. 

We have touched upon many statements, the accuracy of 
which does not affect the future of the patents which we 
have alluded to, but we trast to have shown that the writer 
has overlooked many important facte, among which are those 
which form the basis of an important improvement. 

0'Gorman & Cozens-Hardy. 

66, Victoria Street, 

Westminster, 8.1. 
April 12th, 1899. 


The Ambleside Tenders. 


In response to the appeal of “ А Contractor" in your 


last issue, I have examined the payment olauses in the 
Ambleside specification, and have done my best to unravel 
them, but I fear your correspondent will not obtain the 
“clear and definite statement" he desires except from a 
Judge in Chancery. 

The specification defines three contracts :—No. 1, for gas 
engines; No. 2, for generators and battery; No. 3, for con- 
ductors. 

The terms of payment for the gas engines are fairly simple. 
50 per cent. of the contract sum will be paid on delivery; 
but to ensure this payment, the contractor should give notice 
in advanoe and receive cash as the goods cross the threshold. 
40 per cent. will be paid on the engineers’ certificate of com- 
pletion, and the balance of 10 per cent. at the expiration of 
the six months’ term of maintenance. 

If any defect should arise during the said six months 
* from a known cause other than insufficiency of material, 
workmanship or design,” then the liability of the contractor 


will cease. 

Consequently the liability of the contractor under this 
head is not serious. 

Contract No. 2.—The conditions of payment under this 
contract are much more complicated than the above. 

I think the contractor may fairly expect to obtain 50 per 
cent, of the contract price on delivery, provided he tenders 
the whole of the apparatus at one time in exchange for cash. 

The specification says that the 50 per cent. on delivery 
shall be paid on the certificate of the engineers, but as only 
one certificate is provided for it is obvious that the engineers 
will not sign it until the pani is complete. I suggest, there- 
fore, that the contractor should tender the goods and demand 
payment, leaving the Council to settle the legal difficulty 
with the engineers. f 

With regard to the remaining 50 per cent., I consider 1i 
is beyond the wit of man to say in what sums or when the 
contractor would obtain it. At the end of the five years’ 
maintenance he would have a clear claim to the balance, but 
if the battery should break down, say, from insufficient 
charging, even within the first three months his liability for 
maintenance would cease and the balance would become due 
forthwith, this, of course, is all in favour of the contractor. 

Contract No. 8.—This contract for conductors does not 
include any terms of payment, therefore the contractor will 
have no claims either under the contract or under common 
law until after the completion of the three years’ period of 
maintenance, when his obligations under the contract will 
have been fulfilled and he will be entitled to his contract 
price. 


John S. Raworth. 
March 11th, 1899. | 


- 
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The letter from Contractor” in your eelumns last week 
has evidently been written without careful consideration as 
to the payment clause. 

The plant will b3 paid for six months after being put to 
work according to specification, and 76 per cent. of the 
amount allowed for the battery will also be paid. This 
includes а sum for five years’ maintenanoe, so that in reality, 
the contractor gets 76 per cent. of the value for this work 
before he will have had to spend а penny on upkeep. 

This is how I have taken the specification to read. 


One who is Anxious to Secure the Order. 


Balancing of Armatures. 


In reference to Mr, Hill’s article on this, he conveys the 
impression that when an armature is run in bearings free to 
move, the heavy side will fly outwards, and be marked by a 
piece of chalk held near. Now I believe I am right in saying 
that when the speed is high, the armature will tend to rotate 
round its centre of gravity, so that the light side will fly out 
and be marked with the chalk. | 

For this reagon the Laval steam turbine wheel is mounted 
on a long slender shaft. Did the heavy side tend to fly out, 
this method of mounting would bs unworkable. The 
balancing of high в armatures is very difficult. An 
armature which will run perfectly at certain speeds will 
vibrate most seriously at other sat Hence it may happen 
that an armature would be all right at its speed, if it could 
bə run up. These remarks apply especially to armatures run 
at, say, 3,000 or 4,000 revolutions per minute. 

C. Turnbull. 

April 10th, 1899. 


A Word to Municipal Works Committees. 


Your oolumns have recently contained some observations 
on the subject of tendering for public works which are of 
interest to most contractors; will you allow me to call 
attention to a small detail in the preparation of the elaborate 
“Forms of tender,” employed by local authorities, which if 
attended to would scarcely add anything to the cost of some 
of these “technico-legal editions de luxe,” and certainly 
would prove a real convenience to contracting firms, that is, 
that the actual sheet filled in by the person tendering an 
containing the vital points of the contract should be printed 
in copying ink. At present a manufacturer preserves а press 
facsimile of the most trifling details of his correspondence, 
but generally has to rely upon a hand copy for the important 
terms of these large contracts because he is bound to use the 
printed forms supplied. 

Should you consider this of sufficient interest to warrant 
insertion, permit me to thank you for so doing. 


J. W. Beauchamp. 


Three-phase Currents from Direct Current Generators. 


I should be glad if any of your readers could give me some 
information on the following :— 

A direct current generator of 100 kw. capacity operates a 
motor load at a pressure of 500 volts. By suitably tapping 
the armature windings would it be possible to obtain the 
whole of the output in three-phase form? The three-phase 
load would be inductive, and consequently the drop wonld be 
great. The writer believes American practice is to use 
carbon brushes for collecting the three-phase currents at the 
slip rings. Is there any electrical advantage in this? 

A Continental electrician recently stated that such a 
machine could not be made to operate satisfactorily, both as 
a direct current and three-phase generator, Is this 80? 

J. 


A Suggestion. 

If, as I gather, it is impossible to syntonise the two 
шаш circuits of the Marconi telegraph, would it not answer 
ваше purpose if we could tune the sending key and 
the receiver ? So that although the coherer responded to 
all waves, the action of the inker would be selective and 
Would only record those signals sent out by the particular 

key with whioh it is in tune ? 

E. Bennett Viles. 


THE ELECTRIC LIGHTING OF THE CITY. 


A SPECIALLY convened meeting of the Court of Common Council was 
held on Monday at the Guildhall for the purpose of discussing the 
question of electric lighting within the City boundaries. The Lord 
Mayor (Siz John Vooe Moore) presided. 

The report of the Streets Committee was then submitted by Mr. 
Аталв. It contained five recommendations. Іп a preamble the 
Committee said that relative to the electric lighting inquiry by the 
Board of Trade, submitting a request by Sir Courtenay Boyle, K.C.B., 
to be furnished with the views of the Corporation and evidence of the 
engineer with reference to the three applications of electric lighting 
companies for provisional orders to supply electricity within the 
City, they recommended that evidence be tendered on the resumption 


of the 
Oorporation when the time comes for them to take over the responsi- 


ration, unless in the case of an applicant who is prepared to accept 
the insertion in the provisional o ian à 


possibility of combination between two competing 
pen n of the electric light consumers and of the City of 
on. 

Upon the presentation of the report an opinion of Mr. Danckwerts 
on the question n for and read by the Town Olerk. The 
effect of the le counsel’s opinion, which was of considerable 
length, was that the contract of the . with the Electric 
Lighting Company was now null and void from the fact that several 
members of the Court were interested in the company. 

Mr. ALGaR then moved that the report be referred back to the 
соса in order that the opinion of another counsel may be 
obtai 

Mr. Мортон reminded the Court that counsel had already expressed 
the opinion that the contract was, to use his own words, “as dead as 
mutton," and he (the speaker) hoped there would be no attempt 
either to whitewash the Electric Lighting Oompany, or, indeed, any- 


body else. 

Mr. TURNER seconded the motion to refer the matter back for 
further discussion, and the Oourt adjourned for half-an-hour. 

On resuming, Alderman Bir Henry M. Knight, acting pro. tem. for 
the Lord Mayor, presided. 

Mr. ALGAR read two letters which had been addressed to the Town 
Olerk. The first was from the Smithfield Market Electric Supply 
Oompany, and asked the Court to receive the petition which had 
been signed by several thousand citissns in favour of allowing them 
to compete. The other letter was from the Charing Orose Electric 
Supply, stating that they had secured the refusal of a site in the City 
and another outside the City for the generation of electricity. Con- 

uently, they were in a position to supply all the City's needs. 
ms ALLAOR said they should determine that they would have no 
more companies in the City, and if there were to be competition, the 
Oorporation should be the competitor. He moved that the proposal 
to a t the electrical engineer to give evidence be deleted. 
. LILE, who seconded, said they must do all in their power to 
prevent any other company from entering the City. 

Mr. Toannn said the electrical was an intelligent officer 
who had done good work for the Corporation. They were all liable 
to mistakes and should recognise that fact. 

Mr. CLoupESLEY trusted that the question would be judged on its 
merits, and not regarded in any sense as concerning any officer. 

Mr. BRookz-HrronHrwa pointed out that they were in the 
position of being prevented from being represented by one of their 
own officers. 

Several members defended the action of the Corporation officers, 
and Mr. ALGaR said there could be no doubt that Mr. Voysey made a 
mistake, which he had already admitted. 

On a division the proposal was adopted. 

Mr. EpwARDS then moved that professional and scientific evidence 
should be given, ав recommended in the report of the Streets Com- 
mittee. . TRANTEB seconded, 

Mr. BRooxz-HrroHIwG said if the motion were persisted іп he 
should have to move an amendment. 

Mr. Moosen said from the decision of the Court it appeared that 
expert evidence as to the bad quality of the light could not be given 
by their electrical engineer. thought that the ratepayers, who 
were the real sufferers, should be allowed to give evidence. 

The Lord Mayor's locum tenens stated that a large body of consumers 
had already given evidence. 

Eventu it was agreed nem. con., on the motion of Mr. BROOKE- 
Hrromma, That in view of counsel’s opinion, Sir Courtenay Boyle be 
informed that the Corporation prefers to withhold further evidence 
a mem thus leaving itself free to consider the question of pro- 


t 
viding its own supply.” | 
The motion, upon being agreed to, was received with applause. 
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PARLIAMENTARY COMMITTEES. 


County oF LONDON agp Ввовн Рвоуіхстлг, ELECTRIC LIGHTING... 


COMPANY. 


Тнв Select Committee inquiring into the above Bill resumed its 
EE on Tuesday last, after the Easter recess, Sir W. Coddington 
presiding. 

On the opening of the Committee, Mr. Ремвев, Q O., said that 
since the Oommittee adjourned they had received a letter from the 
Board of Trade which came upon them like a bolt from the blue. 
The letter was dated April 4th, and was as follows :—“ With refer- 
ence to the application made by you on behalf of the County of London 
and Brush Provincial Electric Lighting Company, Limited, for the 
above-mentioned order, I am directed by the Board of Trade to state 
that they аге not satisfied that the consent of the local authority 
should be dispensed with in regard to any of the districte included 
within the proposed areas of supply, and they don't therefore pro- 
pose to proceed with the application.” He thought the Board of 
Trade were somewhat to blame, because they might have written the 
letter months ago, as the applications were made in October. They 
had asked the Board of Trade to hold a local inquiry, the same as they 
were now holding in regard to the City, to see whether the local 
consent should be dispensed with, but they had refused. Under the 
circumstances they would be compelled to amend their application. 
The promoters had asked for provisional orders to enable them to 
supply with electricity the districts of Fulham, Battersea, Ber- 
mondsey, Rotherhithe, Lewisham, Lee, Greenwich, Eltham, Poplar, 
Bethnal Green, Hackney and Stoke Newington. The Bill would now 
be amended and the promoters would confine their application to ask 
for powers to lay mains through Shoreditch, Bethnal Green, Islington, 
Whitechapel, Battersea and Lambeth. 

Mr. WoBsLEY Tay cos, for the London County Council, said the 
action of the Board of Trade showed the exceeding inconvenience of 
the course which had been adopted by the company. They had pro- 
moted a Bill only one-half of which had been disclosed to the 
Committee, and under the charged circumstances he should feel it 
necessary to consult with his clients as to what form his opposition 
should take. 

Mr. РЕмвЕв: It simply means that we ask for less extended 
powers than we did before. 

Mr. WonsLEg£ TaAvLoB: More than half of the Bill has gone now. 

The OzAIBRXMAN said he thought the action of the Board of Trade 
in putting cff their refusal until April 4th seemed to be rather dis- 
courteous, but the Committee had no jurisdiction over that authority. 
The letter, however, did make such а great change in the Bill that he 
did not think it would be right to ask Mr. Worsley Taylor to go on 
immediately. 

Mr. Rickards (Chelsea Water Company), Mr. Wedderburn, Q. C., 
ad the Greenwich and Blackheath Electric Lighting Company), 

. Vesey Knox (Lee District Board), and Mr. Lewis Ooward (on 
behalf of the Fulham Vestry), asked the Committee for the costs 
to which their respective clients had been put to in appearing, now 
that they had been atruck out of the Bill. 
ss иза said the Committee would reserve their decision on 

e t. 

. WoBsLEY TAYLOR said that he would withdraw from the Com- 
mittee under the altered circumstances of the case, the County 
Oouncil reserving its right to oppose the Bill hereafter if necessary. 
He would submit to the Committee to consider whether it was right 
that the Bill should be gone on with, seeing that the promoters had 
emasculated it so much. 

Mr. SrATHAM then addressed the Committee on behalf of the Lam- 
beth Vestry, and asked the Oommittee to pause before they gave a 
commercial company the powers they sought over local bodies. 

Mr. Јони SurrH, the Lambeth Vestry clerk, in reply to Mr. 
Statham, said that already there were three bodies supplying electric 
light in the parish. They had no hostility to the promoters as such, 
but they objected to their having compulsory powers of breaking up 
their streets. The local body was the best judge as to which streets 
should and which should not be broken 


up. 
Cross-examined by Mr. Ремвев, the Wirsxas said he objected to . 


the power given in the Bill by which the Board of Trade should have 
the right to adjudicate between the company and the Vestry in 
respect to the breaking up of the roads. That would result in making 
the Board of Trade practically the local authority. 

Mr. Taaa, clerk to the Camberwell Vestry, gave evidence in oppo- 
sition to the Bill, on the ground that it might injariously affect the 
Vestry in regard to the special purchase clause they obtained from 
the company in 1895. 

Mr. Тлгвот then addressed the Committee on behalf of the Cam- 
berwell Vestry, after which counsel on behalf of the Shoreditch 
Vestry addressed the Committee in opposition to the Bill. 

The Committee then adjourned. | 


The Committee reassembled on Wednesday, when the chairman, Sir 
W. Coddington, said that the Committee did not think it necessary to 
hear any more evidence in opposition to the Bill, as they had come 
to the conclusion that they could not pass the preamble. With 
reference to the applications made the previous day for costs, the 
Oommittee had considered the matter and had decided not to allow 
S каш then formally announced that the preamble had not Ъгеп 
prove 


An Improved Nernst Lamp.—lIt is reported that Herr 
Rasch, an enginecr, of Nurembourg, has devised an improved form of 
Nernst electrolytical lamp which does not require a high temperature. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
Were юноша Man. 17TH, 1898. | Waxx ma Man 14ти, 1699. 


Port. Value. Port. Value. 
Adelaide ae © .. £10 Alexandria .. & £200 
Albany ios "e Е T 43 Amsterdam А ia 138 
Alexandria. Telep. mat. . 49 Antwerp. Electric fuses 261 
Amsterdam. 3 Vs .. 800 | Bombay ; aa ee 280 
Bangkok  .. T с 9825 89 ^" Teleg. mat. 159 
Bombay  .. m ж "E 50 ' Boulogne .. TA e 112 

әз Teleg. cable .. .. 670 Buenos Ayres oe is 
Boulogne .. I ss $R 24 Calcutta vs ЫЎ 1,990 
Buenos Ayres $5 T T 81 | Cape Town.. 

ji Teleg. mat. .. 810 Colombo id . 101 
Cape Town. T T 820 Dunkirk  .. - “з .. 950 
Colombo T is a 78 , Durban T" А Pe .. 8 
Delagoa Bay. Teleg mat. 8,710 East London 96 
Demerara .. ve - oe 58 Flushing ka 41 
Durban T va 5% . 714 Genoa is - “3 E00 
Flushing. ics - A 14 Hamburg .. е is 590 
Fremantle .. © es ox 80 Hong Kong.. oe #8 14 
Gibraltar. e bs .. 121 Melbourne. Teleg. mat. 210 
Gothenburg $3 i .. Ml Montreal "E zx 1 
Hong Kong.. iis T $4 10 Nagasaki 9,151 
Key West. Telcg. cable .. 1,400 Ostend „ө 
Launceston.. PM © ea 11 Perth. , 56 
Lisbon Vx ә T . 425 Port Chalmers 28 
Madras и " 555 .. 107 Port Elizabeth ; © .. 83 
Malaga - T КЕ .. 894 , " Telephones .. 1,194 
Malta P» ja s 5 16 Rio Janeiro. 'Teleg. mat. 490 
Melbourne .. - T "S 59 | Rotterdam. Teleg. mat. 116 
New York. Teleg. mat. .. 625 Singapore. Se E 95 
Ostend ex - m s 65 Sydney z 158 
Port Elizabeth  .. oe m 61 Trieste ix ss а 150 
Btockholm. Teleg. cable i» 60 „  Teleg. mat. .. 28 
Bydney 6 Vs А .. 186 Wellington. р a 96 
Wellington .. ic es oe 445 Yokohama .. э» 73 
Total 5% 811,096 | Total js £9,980 


Foreign Goods Transhipped :— 


| Rouen. Railway elec. appts... £290 


Electrical Wares Exported. 
WEEK ENDING Мав. 22ND, 1898. | Week жирма Мав. 2187, 1899. 


Port. Value. Port. Value, 
Alexandria. Teleph mat. . £212 Alexandria .. i - .. £150 
Amsterdam.. ee . . 160 " Teleph. stores 38 
Antwerp. Elec.fuses .. . . 15l Amsterdam. өз e . 8090 
Barcelona. Tele. wire .. ja 46 Barcelona .. y ne .. 8 
Boulogne ab M .. 22 Berbice  .. КУ e 5. 18 
Brisbane se or .. 188 Boca. Teleg. mat. oe . 108 
Buenos Ayres . 6б Bombay  .. vx e e 186 
Cadiz Fx E gs m 20 Е Teleg. mat. .. 18 
Calcutta we a .. 1,158 Boulogne .. ©» zs . . 159 
Cape Town eo oe ee 1,285 Brisbane ee oe oe ve 18 
Colombo a бз . 92 е Teleg. mat. 209 
Copenhagen Ps РЕЧИН. Buenos Ayres... 8,358 
Delagoa Bay T Vs Qo 0M 2: Teleg. mat. 599 
Durban к ke T . 145 f. Teleph. mat. .. 16 
Flushing °з zs е 3l Calcutta .. VE e 5. @8 
Fremantle. Da ЧЕ . . 7,201 Cape Town . 328 
Genoa vá те ves - 55 Christiania . 08 
Gothenburg TE м .. 841 Colombo А is i . 6 
Hong Kong .. is T .. 180 Delagoa Bay бе En .. 95 
Jaffa. ез vs j^ са 20 Durban a T Я .. 348 
Liban vx T i .. AB si Teleg. mat. . 108 
Madras. Teleg.cable .. .. 8,200 Ghent ee os » 95 
Ostend " bi 7 sie 53 Gothenburg is : їз 
Port Elizabeth  .. е .. 1,616 Hamburg T .. 200 
Reval.. ice Ж» © . . 1,200 La Plata ae T à 20 
St. John's, N.B. .. Wc .. 172 " Teleg. nat. . , 8 
St. Petersburg s #8 20 Limon. Teleg. mat. .. 8 
Bingapore .. s id T 16 Melbourne .. ae SQ 4 

" Teleg. mat. .. . . 68,280 Odessa. Teleg. mat. , 20 
Bydney ‘a a A .. 83 Ostend es - SQ 8 
Wellington .. #5 m .. 75 Port Elizabeth ia .. 891 

Rangoon. Teleph. mat. .. 16 

Santa Cruz a e .. 89 

Shanghai 1 . 229 

Singapore .. ET M .. 9 

a Teleph. mat. .. 2l 

Sydney „о... M. 

Tientsin, Teleg. nat. .. .. 104 

Wellington. ‚з ve x». 1% 

g j Teleg. mat. .. 190 
Total .. £89,318 Total £8,014 


— 


Foreign Goods Transhipped :— 


Barbadoes. Teleph, mat. £18 | Gothenburg. Teleph. apparatus £2 


Allam v. Reilly.— This was an action to recover damages, 
brought in the Westminster Oounty Court on Wednesday by Mr. 
Edwin Percival Allam for breach of contract and £5 odd for work 
done and materials supplied. Plaintiff was an electrical 
engineer of long standing. Defendant was a publican, and agreed to 

y him £20 to charge and trim his three arc lamps fora year. He 
broke the contract. The charges for work, &c., were fair and reason- 
able. The contract would have nothing to do with the mechanism of 
the lamps. The lamps were only constructed to barn for six or seven 
hours. Mr. Reilly stopped plaintiff's man from seeing to the lamps, 
stating he had got someone to do the work cheaper. For the defence 
Mr. Geo. Sampson, manager of the Electric Light Insurance Oom- 
pany, Mr. Wm. Lowrie, of the same company, and other witnesses, 
gave evidence showing that plaintifi's man did the changing 
and trimming badly. The Бире continually went out while 
plaintiff was attending to them. The rods were never properly 
cleaned by plaintiff's man, nor did he attend to the fuses. His 
Honour found for the plaintiff for £5 with costs. 
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Announcements.—Honse’s Cement and Anticrustator 
Company, Limited, manufacturers and merchants, Marlboro’ Works, 
94, Vauxhall Road, Liverpool, advise us of change of trading name 
of the company to House & Co., Limited. 

Mr. H. Calderbank has opened a showroom for electrical fittings, 
&o., at 78, King Street, Manchester. 


Barnet Automatic Telephone Meter.—This meter, to 
which we made some reference in these columns some weeks ago, is 
designed to gi iler cumulatively the time during which the tele- 
phone is in t for conversation, i. e., when the switch lever is 
raised by the removal of receivers (to reoord 1,000 hours) The 
meter is started by raising the switch lever, and stopped by the 
lowering of same. It is also automatically wound up when the switch 
lever is tbrown out of circuit by replacing the receiver, the action 
being the pulling down or depression of the switch lever. The 
vertical play or movement of the lever in the Hricoson telephone 
being only half an inch (4), and in some other makes less, but this 
is found sufficient to automatically wind up the meter, so that it will 
go ш at least 15 minutes or as much longer according to arrange- 
men 


Books Received.—“ Spon's Architects’ and Builders’ 
Price Book, 1889," by W. Young. Twenty-sixth edition. London: 
E. & F. N. Spon. 

* Tbe Motor Oar Manual,” by R. Moffat Ford. Motor Car Com- 
pany, Long Acre, W.C. 2s. 6d. 


Catalogues, Lists, &e.—The Simplex Steel Conduit Com- 
pany, Limited, Birmingham, send us a copy of their new price list. It is 
got up in attractive style, and contains a quantity of useful informa- 
tion relating to the conduit system of wiring, some wire tables 
and perforated requisition or order forms for conduit supplies. The 
list includes the latest novelties and improvements introduced by the 
company, including new forms of inspection pieces, X and Y shapes; 
right angle cross pieces (4-way and 5-way); detachable brass 

ieces to facilitate drawing in; Simplex pendant fittings, stiff and 
flexible, both in vertical and horizontal t ; Bimplex lampholder 
fittings mounted on ebonite cheeks to maintain insulation resistance; 
Simplex switch and ceiling rose boxes, also fitted with ebonite plate 
to fill requirements for high voltage. They are also bringing out 
water-tight aro lamp brackets and water-tight runs for incandescent 
lighting for exterior lighting, and an ordinary wall bracket for 
workshop, hospital and corridor use. They inform us that while the 
patterns shown in their liste are those in more general demand, they 
are prepared to modify these to suit the requirements of their 
customers. 

Messrs. Laing, Wharton & Down, Limited, issue a neat little 
рле giving particulars and illustrations of the Vril electric 

unches and describing the equipments. 

mphlet giving descriptive notes amd pletures ot Ie, testing station 
pamp giving ive notes of its station 
on the Regent’s Canal. ve 

Messrs. Stanley, Davies & Pollard, of Hyde, send us lists of their 
5 and 50 E. H. P. non-condensing steam dynamos, the engines being of 
22 Sentinel type, and 15 kw. Standard” continuous current 

ynamo. 


; ошаш for Trial.—Five men have been committed 

or trial by the Greenwich. Stipendiary on a charge of stealing a 

ау of electric cable, the te aires of the Orystal Palace Electric 
upply Company. 


Dinners. — On 5th inst. the staff and employós of 
Messrs. Donnison, Barber & Oo., of Manchester, were en d at 
the Exchange Hotel to asumptnous dinner to welcome the new 
mansger (Mr. Batty), and to say farewell to the outgoing (Mr. Linsell). 
The latter gentleman was the recipient of a handsome goid albert, 
jou by the staff, and of & gold keyless English Laver watch 

m Mr. Barber. About 50 sat down, and the evening closed with a 
most enjoyable “smoker.” 

On Saturday evening last the employés of Messrs. Drake and 
Gorham’s Manchester Branch were entertained toa dinuer at the 
Kipg's Arms Hotel, Manchester, by their manager, Мг. W. Cotsworth. 
This was followed by & smoking concert, during which the presenta- 
tion of a handsome secretaire was made to Mr. Ootsworth, as a 
mark of esteem and respect, and to celebrate the occasion of his 
forthcoming marriage. 


Electricity for Mines Drainage.—At the monthly 
meeting of the South Staffordshire Mines D Commissioners 
last week, the question of utilising electricity for the further un- 
watering of the mines in the Tipton district was again referred to. 
Mr. R. Williams said the scheme for draining the s by electrical 
means had been beld up to be the saviour of the district—that they 
would no longer be troubled with water in the mines. With respect 
to the proposals of the Midland Electrical Corporation for Power 
Distribution, if the scheme contemplated by the commission could 
be carried out the water would be | basta from getting into the 
mines from the surface, and it would be one of the greatest blessings 
. they had ever e enced. The commissioners had reduced the 

“соте” of water from 36,000,000 gallons to 9,000,000 gallons every 
24 hours, bat unless the electrical scheme could be carried out the 
9,000,000 gallons would practically be a fixed quantity, to deal with 
which they would have to keep the whole of their pumping engines 
in operation. The cbairman (Mr.J. B. Oochrane) remarked that 
before launching out in the larger electrical scheme it was proposed 
to put down a small electric plant at one of the pumping stations as 
an ent. In connection with this matter it may be mentioned 
that although the Electric Power Distribution Company are meeting 
with opposition from severalof the local authorities within the 


district over which they desire to operate, the opposition in no way 
interferes at present with the plans of the Mines Drainage Com- 
missioners. As is well known the Tipton mines’ drainage area is not 
co-terminous with the boundaries of the parish of that name, but 
includes areas within the jurisdiction of a number of district councils. 
These, however, are not opposing the power distribution scheme, the 
55 of which have, therefore, a wide area and a large customer 
cater for. Meanwhile Dudley is making arrangements for the 
starting ofa municipal electric works for the supply of power and 
light within the borough, and if the Drainage Commissioners desire 
to use electricity in that district, they will have every opportunity. 


Liquidation Notice.—The Electrical Time Recording 
Company meeting at 31, Bedford Row, London, on April 5th, decided 
to wind up voluntarily, Mr. A. B. Clifton being appointed liquidator. 


A New Engine.—Messrs. Willans & Robinson have 
now under test the first engine they have made of the 3 V size, 
indicating 1,000 horse-power at most economical load, 1,200 Н.Р. as 
maximum continuous load, and 1,500 H.P. as emergency load. Itis 
intended for dynamo driving for traction work, and is one of а set of 
eight ordered for ап English municipal traction scheme. At the 
same time there is on the steaming bed an engine of 3 R size 
intended to indicate from 500 to 600 H.P., one of the two ordered for 
the City and South London Railway Company. 


New Works.—A Liverpool paper says that an electrical 
syndicate are contemplating the erection of large works in close 
proximity to the Ship Oanal at Oadishead. 


Radford v. Tasker.—At the Coventry County Court on 
Tuesdsy, before his Honoar Judge Ingham, Edward R. Radford, of 
Leicester, claimed from Messrs. W. Tasker & Sons, Limited, electrical 
engineers, £50, for commission on orders obtained by him whilst 
engaged at the firm's Coventry depót. After hearing and consultation 

laintiff agreed to accept £37 10s., with costs on that amount. His 
onour gave judgment accordingly. | 


Removals.—Mr. G. L. Addenbrooke notifies that ав the 
Parliamentary and other work in connection with the undertaking of 
the Midland Electric Corporation is now nearly complete, he has 
closed his Wolverhampton office, and all communications should now 
be addressed to him at 53, Victoria Street, S.W. 


Theft.—At the Salford Police Court on 4th inst., James 
Bailey was sent to prison for two months with hard labour for 
stealing а quantit electric fittings and other articles, the property 
of the General Electric Company, Limited, valued at £11 10s. 


Trade Notice.—Messrs. Chas. К. Compston & Son, 
Lancaster, have announced the sale of the electrical stock-in-trade 
of Mr. N. H. Edmondson, electrical engineer, Morecambe. 


ELECTRIC LIGHTING NOTES. 


Arbroath.—At a recent meeting of the Gas Corporation 
it was stated that the Board of Trade had informed the deputation 
by which it was interviewed that it proposed to delete the transfer 
clause from the provisional order. The Corporation is desirous of 
retaining it, and will apply accordingly. 


Bangor.—The installation of the electric light has been 
initiated at Bangor by its introduction into the slate works at Port 
Penrhyn. The installation has been carried out by Messrs, Lindsay, 
Browning & Oo., Limited. 


Barton (Manchester).—The Board of Guardians have 
decided to apply to the Local Government Board for sanction to borrow 
£3,955 for itehting the new Union Infirmary at Patricroft. The 
light is to be generated on the grounds. 


Bath.—4A discussion arose last week at the meeting of the 
Electric Lighting Committee regarding the financial с of the 
electricity undertaking. Mr. Metzger's report showed that there was 
an overdraft on revenue account of £2,318, and on capital account of 
£2,938. The capital overdraft was not of any importance, because 
the treasurer has power to raise £4,000 more. The book debts ending 
March were about £1,500. The treasurer said that the profits would, 
80 far as he could see, about pay off the interest, but the repayments 
of capitel would have to be found elsewhere. There was also a brief 
debate re the humming of the arc lamps, which was said to be quite 
а nuisance. It was resolved to write to Mr. Hammond requesting 
him to take such steps as are n immediately to remove either 
the cause of the noise, or the lamps themselves. 


Bethnal Green.—The Board of Trade has approved of 
the draft provisional order applied for by the Vestry. 


Bolton.—The Electricity Committee have appointed two 
assistant electrical engineers out of a Jarge number of applicants, the 
successful gentlemen being Mr. B. S. Hornby, assistant electrical 
engineer to the Bradford Oorporation, and Mr. A. T. Gordon Smith, 
assistant electrical engineer to the Taunton Corporation. 


Bootle.—It is expected that the electric lighting works 
will be completed by April 20th. 
Bournemoath.—The Board of Trade has signified that it 


will be prepared to grant a provisional order to the Council for 
public purposes only. The Board is being requested to grant the 
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order as originally drawn, and, if necessary, to hold a local inquiry. 
A report advising as to the scheme and its cost has been submitted by 
Mesers. Lacey, Clirehugh & Billar. 


Canterbury.—At the last meeting of the Town Council 
it was resolved to inform the residents in Northgate, one of the prin- 
cipal br iip roig in the city, and leading from the centre of the 
city to the electric light station, that the Council cannot now erect 
arc lamps in that streot as desired, since it would entail considerable 
alteration with regard to the cable and in the plans, but they would 
place at intervals 50-0.P. incandescent lamps. It was decided to 
obtain 75 additional incandescent 50-С.Р. lamps, and six dos an opal 
glasses, and the same number of bent glasses for the public lamps for 
stock. The engineer was directed to purchase 74 lamps and two 
brackets for erection on the routes of extended mains, at an 
d cost, including separate switch wires, switch pillar, &o., 

1 * 


Carlisle.—On Tuesday the Council agreed to extend the 
electric lighting cable to various parts of the city. 


Chelmsford.—The town clerk, acting on the advice of 
the Special Committee, has appointed Mr. Robert Hammond to 
advise as to the value of the works of the Cbelmsford Electric 
Lighting Company, with а view to the purchase of the undertaking. 


Chesterfield.—The letter received. by the Council from 
Mesers. Davies & Saunders, and printed in our laat issue, is to be 
discussed at the next meeting of the Council. 


-Colchester.—The Town Council have decided to accept 
the offer of Messrs. Biemens to light and maintain in the streets four 
large 100-O.P. lamps by incandescent light during the same number 
of hours as now lighted and at the same price per annum as now paid 
for gas, and to bear the cost of the fittings in the first instance. 


Cork.—A local correspondent says that electric lighting 
is making great progress. The latest important addition is an 
installation at St. Augustine’s Church, just completed by Messrs. 
Handley & Shanks. 


Coventry.—A party of members of the Coventry Tech- 
nical Institute Engineering Society paid a visit on Tuesday evenin 
to the Corporation electricity works, where they were received an 
conducted over the premises by the manager, Mr. G. S. Ram. 


Darlington.—The Corporation are now inviting tenders 
for tbe erection of electricity works buildings. 


Dawlish.—A representative from Messrs. Taylor and 
Field, electrical engineers, will attend before the Council on the 19th 
inst. and give particulars re electric lighting. 


Devonport.—From the 35 applications sent in for the 

t of resident electrical engineer at £300 per annum, Messrs. C. Н. 

ess and E. G. Orkell were selected to appear before the Electric 
Lighting Committee. 

We understand that the Committee has now selected Mr. Furness. 
His appointment waa to be discussed by the Council yesterday, and 
if passed Mr. Furness will enter upon his duties on June 1st, and in 
the meantime will devote hie leisure to studying the problem of a 
site for the central station, the so!ution of which is said to be one 
of the greatest troublesof the Electric Lighting Committee. Prof. 
Kennedy, who has hitherto been the professional ad viser of the Com- 
mittee, is to be retained as consulting engineer. 

Ata meeting of the Town Council yesterday Alderman Btanbury 
was to move that the Council proceed to the lighting of all the main 
roads in the outer wards with electricity forthwith. 


Douglas,—The Town Council has decided to adopt electric 
li um tor the borongh at an estimated cost of £12,000. The Oom- 

ttee been asked to formulate а scheme on lines laid down by 
Prof. Fleming, and submit details to the Oouncil. The question was 
discussed of Approaching the Tramway and Electric Power Company 
to do the work, but the motion received little support. 


Dudley.— The Jorporation have decided to spend 
£7,500 in Providing an electric lighting station, and it is to be 
erected under the superintendence of Mr. Reginald Wilson, by whom 
the Council have been guided. The matter has been somewhat 
hurried, in consequence of the unexpected development of the 
onan Naat between the Electric Traction Company and the Cor- 
po on. 


Dundee.—The electrical engineer has reported the 
addition of 10 new consumers and 876 lamps durin . The 
number of units generated was 68,503, and the Goal used 606 tons 
odd, or 928 lbs. per unit generated. Ооа! is 9з. 11d. per ton. 


Durham.—With reference to the application of the 
authority for a provisional electric lighting order, the Board of Trade 
has refused to give the Council power to sell absolutely, or even to 
lease the pro wers. The Council is communicating with the 


posed po 
а of Trade with the object of getting them to reconsider their 
ecision. 


Edinburgh.—The Electric Light Committee has passed 
the following resolution:—'' That the Committee cannot recommend 
the Council to depart from the statutory provisions of the electric 
lighting order at the present stage, and beg to recommend in the 
meantime tbat no special or separate fund for renewals should be 
formed apart from the reserve fund already established for that and 
other purposes, conform to the resolution of Council, February 28th, 
1897." In another resolution :—“ The Committee further recom- 
mend that the reserve fund should be made up to its maximum as 
soon as may be convenient.” 


The Electric ht Committee has agreed to obtain estimates 
for copper and cable to connect the new station at M'Donald 
Road with the rest of the system throughout the city, at a 
probable cost of £28,000. Estimates were considered for the erection 
of four new boilers for Dewar Place station, and these were remitted 
to the engineer to consider and report. It was stated that there had 
been 3,682 8-O.P. lamps applied for since last meeting. 


Fulham.—The Vestry will make application to the 
London County Council for their sanction to borrow the sum of 
purpose of carrying out the eleotrio lighting work, 40 applications 

u out the elec в. 
wars received for the post of clerk of works. = 


Grimsby,—On 6th inst. a Local Government Board 
inquiry was held into the Oouncil’s application to borrow £43,500 for 
electric lighting purposes. 


Halesowen.—The Council has adopted a report by the 
General Parposes Committee, in which it is stated that a letter had 
been received stating that the Board of Trade had written to the 
clerk's agents that they had determined not to allow any electric 
lighting orders, including transfer clauses, this session. e clerk 
had written to his agents that it was very im t that the Council 
should have the means of dealing with the electric lighting question 
in the best way for their district, and asking them to press the Board 
of Trade as strongly as possible to allow the transfer clause. 


Hampstead.— The Vestry has agreed to lay mains for the 
рр So carais to pane consumers in Adelaide Road (Primrose 
n to Eton ; Bt. Outhbert's Road, and Woodchurch 


Hebden Bridge.—An installation has just been put in 
for the lighting of Balem W Ohapel by Mr. В. 8. Blackburn, 
comprising a dynamo for supplying 200 16-O.P. lights and а set of 
accumulators. 


Hereford.—The city surveyor has issued a description of 
the proposed electric lighting installation. It will be a three-wire 
low , consumers to be supplied at 220 volts. There 
will be two 30-feet x 7 feet 6 inches Lancashire boilers, with Mel- 
drum's forced draught, two Belliss compound two-orank engines of 
150 B.H.P. each, and two 100-kw. Silvertown к horse-shoe under 
type dynamos, with drum bar armature, each giving an output of 440 
to 500 volts and 200 amperes at 450 revolutions per minute; also а 
battery of 270 chloride R type cells, having a capacity of 660 
ampere-hours when discharge nine hours, and the various steam 

lant accessories, ing transformers, &o. This is for private 
ghting only a£ present. 

A Local Government Board inquiry was held last Friday with 
reference to the loan of £20,000 for the cost of the installation. 


Hull.—4A short circuit across the outer mains of the Old- 
Town three-wite system led to a failure of supply on the morning 
of the 1st inst. This caused considerable inconvenience to the 
Hull News and Eastern Morning News, whose printing presses are 
worked by electric motors. In co uence those ager were 
delayed several hours beyond publishing time. previous day 
there was а short on the mains in Park Street. 


Ingleton.—The Electric Lighting Company hopes to be 
able to light the town by the end of the summer. e sources of 
water supply have been rex рш by representatives of Mesars. 
Gilbert di & Oo., of K A large proportion of the required 
capital has been subscribed locally. 


Liverpool.—At last week's City Council meeting the 
minutes of the Electric Powerand Lighting Oommittee, which were 
approved, included а recommendation that the contract with 

der's Cable and Construction Company, Limited, for the mPpIy, 
laying, and maintenance of underground electric mains be 
for a further period of two years from May 6th, 1899; and a recom- 
mendation that, as from April 1st, 1899, the following prices be 
charged for the supply of electrical energy :—For lighting, 4d. per 
unit; for power up to 3,000 unita per quarter, 2d. per unit, and for 
each unit over 9,000 unita 1d. per unit; for on lighting of 
streets, 2d. per unit; for Corporation lighting of buildings, &c., 3d. 
per unit. 

Lowestoft.—On 7th inst. а Local Government Board 
inquiry was held into the application of the on for leave to 
borrow £30,000 for electric lighting. Mr. Hawtayne explained the 
scheme. \ 


Luton.—The Town Council has had another long debate 
on the electric light question. The strongest on has been 
offered to the municipal project, but the stage has been reached of 
securing the approval of the Board of Trade for the scheme. The 
committee recommend tbat tenders be invited for the execution and 
completion of the works, and after а discussion of details the question 
was postponed for a month. 


Middleton.—At the meeting of the Town Council last 
week Alderman Walker, on the minutes of the Gas and Electric 
Light Committee, said they hoped soon to come to some definite 
arrangement with the Manchester Corporation with regard to the 
supply of electricity for the tramway scheme, which would then be 
proceeded with. 


Motherwell.—The Police Commissioners have approved 
plans of the proposed electric lighting station, and Prof. Kennedy 
was instructed to push on the work as rapidly as possible. 
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Manchester.—On the morning of the 10th inst. there 
was & failure in the Corporation electric supply in the neighbourhood 
6 A local paper says there was something wrong 
wi e : 


Musselburgh.—The Town Council last week signed an 
agreement with the Drake & Gorbam Electric Syndicate, whereby 
the company pledged themselves to supply electric light to the burg 
at 6d. per unit, and for public lighting at 4d. per unit. 


. Newington.—After a brief discussion, in the course of 
which such questions as trade union wages and “ hole-and-corner ” 
appointments were introdueed, the Vestry referred back the proposal 
to empower the Electric Lighting Committee to appoint the requisite 
working staff for the electricity station for £1,120 a year. 


Newport.— The Borough Council has been served with a 
writ at the snit of Mr. Stephen Sellon, applying for an injunction to 
restrain the Oorporation from working their electric lighting 
machinery во as to cause annoyan^e and inconvenience to him in his 
business. Unless a settlement can be arrived at, the action will be 
defended, and а committee will consult with the town clerk in the 
conduct of the defence. In a report from the consulting electrical 
үөт it is stated that the cost of shuntiag operations in the 
delivery of coal would be reduced by the use of an electric capstan, 
to е about £200. Further particulars are to be brought up on the 
poin 

Perth.—Mr. Hawtayne's report upon the offers made by 
various companies for the transfer of the Council's provisional order 
has been considered, and the Council has decided to keep the matter 
in its own bands and carry out the work. Mr. Hawtayne has been 
instructed accordingly. i 


Provisional Orders.—In the House of Commons on 
Tuesday leave was given Mr. E. tchie to bring in a Bill, and it was 
read a first time, to confirm oertain porem orders relating to 
Glossop, Ilkeston, Cromer, and other places. 


Rothesay.—The Council on Monday agreed to proceed 
with the electric lighting of the harbour and front of the town, and 
to accept the offer of Messrs. Lowdon Brothers, for the sum of £2,501 
198. 2d., the work to be completed in 13 weeks. 


St. Annes,—The electrical engineer to the Council has 
presented his estimate for the installation of electricity in St. Annes, 
and it is stated to be more than twice the amount the Council pro- 
posed originally to outlay. The Council had the matter before it 
again on 5th inst. 


' Salisbury.—There is some feeling locally in favour of 
the municipal purchase of the undertaking of the local electric light 
company.” 

Shrewsbury.—Since the electric light undertaking was 
taken over by the Corporation the Lighting Committee have carefully 
considered what steps should be taken to put the works and mains 
into a thoroughly efficient state, so as to meet the increased demand 
from private consumers, as well as to proceed with the lighting of the 
streets and public buildings. After conferring with Mr. Johnston, 
the electrical engineer, the Committee state they are of opinion that 
four arc lamps should as soon as possible be installed in some of the 
main streets, vis, two on Bride Hill, one on Мато} Head, and one in 
Mardol The estimated cost of laying down the necessary cable and 
providing and fixing the lamps is E159. The desirability of the elec- 
tric light being used in such public buildings as the Mayor's Courf, 
police station, baths, froe library, and waterworks is, the Committee 
state, evident, and to supply the several buildings named it will be 
necessary to extend the cables, each of which would be available for 
connections to be made for the use of private consumers. The cost 
of this extension is estimated at £250, and the Committee recommend 
the work to be put in hand as early as possible. The Committee 
‘state it will also be necessary to considerably extend the works and pro- 
vide a reserve both of boiler power and generating plant, and they esti- 
mate the necessary diture upon plant and extensions at £4,130. 
Atam of the Town Oouncil on Monday sanction was given to 
these extensions 


South Shields.—At the last Council meeting it was 
resolved to reduce the prices of current from 7d. and 3d. to 7d. and 
y; also to extend the mains, putting down 
h tension feeders, and low tension distributors 
10,000 yards of street frontage. Application is to be made to 
Government Board for leave to £21,150 to carry out 
the extensions as advised by the engineer. The following tenders 
-were accepted :—Mossrs. Ferranti, switchboard, £1,047 28.; British 
Insulated Wire. Company, cables, £3,606 18s. 10d,; F. Lumsden, 
‘buildings, £2,296. Sanction was received from the Local Govern- 
ment Board for the recent application for borrowing £19,564. 


Southampton.—The Electric Lighting and Tramway 
Joint Committee having considered the report of Mr. Manville as to 
new works, recommend the Council to apply to the Local Govern- 
ment Board for power to borrow £17,159 for the purpose. 


Southport.—Mr. C. D. Taite, the Corporation electrical 
engineer, has estimated that £55,000 will be required for the neces- 
sary extensions to the electricity works during the next two years. 
The principal items in this outlay are rendered necessary by the prc- 
vision of electric tramway plant and buildings. The undertaking is 
continually increasing, and whereas the number of consumers in the 
[cendi March, 1895, was only 72, the number for the year ending 

» 1899, is 520, whilst there are now 35,487 8-O.P. electric lamps 


connected, compared with 5,940 four years ago. The Electricity Com- 
mittee have resolved to apply to the Local Government Board 
for power to borrow £55,000. · 


Stretford.—The Council have decided to apply to the 
Board of Trade for the renewal for a period of two years of the 1897 
provisional order. The question of electric lighting and haulage, 
which was on the agenda paper at the last meeting, and a resolution 
to the effect that a consulting engineer should be appointed at a 
salary not 5 £300 a year, to advise the committee with a 
view to the prep on of а definite scheme, was dropped, owing to 
the absence of Mr. Wardsle, who had given a notice of motion. 


Sunderland.—At the County Council on Wednesday, 
the chairman of the Electric Lighting Committee stated that the 
revenue for the past half-year was £6,883 ; the gross profits £1,657, 
and after paying the g fund, &o., there was a net profit on the 
working of £320—a result which the Courcil thought eminently 
satisfactory. . | | 


Tunbridge Wells.—The minutes of the Lighting Com- 
mittee adopted by the Council last week contained the following :— 
The engineer presented a report with respect to the extensions neces- 
sary for the provision of the machinery required for an additional 
10,000 8-O.P. lamps, together with a plan of the proposed en - 
ment of the central station, and it was resolved that the plan 
referred to the Works Committee for their consideration, and that 
the electrical engineer be instructed to ascertain at what price Messrs. 
Ferranti would supply another alternator, similar to the one recently 
supplied by thom. The electrical en r presented a report, sug- 


ginee 
gesting that the Corporation should take steps for the enlargement of 


their area of supply under the electric lighting order, and the Com- 
mittee recommended that the further consideration of the matter be 
deferred. The engineer reported that the National Electric Free 
Wiring Company had commenced work in the borough, and a copy 
of 3 with the consumer under the arrangement with the 
к Electric Free Wiring Company was submitted to the Оош- 
m . d 


Ventnor.—A letter received from Edmundsons' Electricity 
Corporation suggesting that they be instructed to improve the street 
lighting by introducing additional arc lamps for certain thorough- 
edis in lieu of gas lamps has been referred to the Lighting Oom- 


Wallasey.—A Local Government Board irquiry was to 
be held on Wednesday respecting the application of the District 
Council to borrow £10,000 for electric lighting purposes. 


Walsall.—The Electric Lighting Committee has reported 
to the Town Council that with a view to encourage the use of large 
quantities of current, they have resclved to allow additional dis- 
counts, Where the total yearly consumption reaches 10,000, but not 
15,000 units, 10 per cent.; where the total yearly consumption reaches 
or exceeds 15,000 unite, 124 per cent. This is in addition to the 

resent discount of 24 per cent. for payment within one month. 
The Walsall Theatres Company, Limited, have just decided to put 
the electric light in St. George’s Hall, Walsall. j 


West Derby.—On 7th inst. au electric lighting installa- 
tion was inaugurated at the Mill Road 5 It has been put 
in by the Guardians at а cost of about £7,000. "he installation con- 
sists of 1,400 16-O P 110-volt lamps. There are two boilers of the 
dry-back return tube type, each 7 feet 0 inches in diameter by 13 feet 
long, and having two flues. Steam pressure, 125 lbs. per equare inch. 
The boilers are manufactured by Messrs. Fawcett, Preston & Co., 
Liverpool. The generating plant consists of three quick-revolution 
steam engines by Mirrlees, Watson & Yaryan, each coupled to a shunt- 
wound Wilson li dynamo, capable of giving 300 amperes at 
110 volts. For supplying current at night and during the time the en- 


gines are not at work a battery of accumulators of 900 ampere-hours 


capacity is provided, arrangements being made either to charge the 
batteries through a booster from off the lighting circuit or direct 
from any one dynamo. The wiring throughout the building is run 
in insulated steel conduits on the distribution board system. The 
contractors were :—E room plant, Mr. Scott Anderson ; batteries, 
the Chloride El Company; wiring, Messrs. Woodward & Oraig, 
Glasgow. The electrical t is to the designs and specifications of 
Mr. Thomas L. Miller, of Liverpool. 


Weybridge.—In view of the Council’s opposition to the 
proposed provisional order of the Walton and Weybridge Electric 


Works Company, Limited, the Board of Trade writes that it is not 


intended to proceed with the application for the order. 


Whitechapel.—At a recent meeting of the District Board 
of Works, Mr. Wright, the electrical engineer, intimated that the 
work of laying mains was about to commence, and he also suggested 
that Mr. Tapper, of Brighton, be appointed resident electrical engi- 
neer. It was stated that the streets of the district would be lighted 
by electricity in September. Mr. Wright's communication was 
referred to the Hlectric Light Committee, with power to act. 


Whitefield.—Householders are to be circularised by the 


District Council asking if they are prepared to ute the electric light 


in the event of it being provided. 


Winchester, —The Town Council at their monthly meet- 
ing on April 6th agreed, on the recommendation of Committees, to 
accept the tender of Messrs. E. Н. Gudgeon & Co., of Lewisham, to 
fit the municipal buildings and clock tower at the Guildhall with 


‘electric light for the sum of £98 17s. 94. ; and the tender of the same 


firm for lighting the public reading room, library, and schoolof art 
for £115 10s. = | | 
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The electric light has just been installed in the Winchester Ооп- 
tional Ohurch, and a proposal for introducing it into Bt. 
omas's Church is being оныда ка: 


Windsor.—At the Easter Vestry Mr. Churchwarden 
Harmer stated that, after an average over ten 


saving effected by lighting Holy Trinity Ohurch and its 
city in of gas, was £13 per year. 


years, the 
clock by 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Barnsley.—The Tramway Committee recommend that 
the Town Council vigorously oppose the application now being made 
to Parliament by the British Electric Traction Company. 

Blackpool to Poulton-le-Fylde.—A scheme to extend a 
.Bystem of electric railways from Blackpool to Poulton-le-Fylde and 
on to Carleton to join the Blackpool and Fleetwood system is in 
course of development. 


Cardiff.—The Council has appointed the chairman of the . 


Tramway Committee and the borough engineer to visit towns, and 
prepare а report regarding the generation of power for tramway 
traction. 


Chatham.—A local correspondent says that there is very 
little doubt that in a short time electric trams will be running through 
the districts of Chatham and its popular dockyard suburbs of New 


an order (subject to the confirmation of the Board of hy 


are to be connected by one long main line; 
another will run from the Military Road, Chatham, by way of the 
Brook, onto Luton. From here a branch line will run up Chatham 
Hill and join the terminus at New Brompton. A very important 
line, and one that will be an immense advantage tothe dockyard em- 
ployés, will be that which will ran from Chatham and New Brompton 
to the upper and lower dockyard gates, both to the Chatham and 
ое ends of the yard. Another line will run to the new pier 
at Gillingham, and will сиу реке to the important works of 
the Royal Engineers’ School of Engineering, the Royal 
Engineers’ Submarine Mining and o Works, and the Brennan 
Torpedo . When the lines are completed every facility will 
26 [еше for Chatham, but unfortunately Rochester does not join 
e scheme. E 


Traction Company, proposing to steps next session to promote a 
onal order under tbe Tramways Act; Auc а lottor from the 
clerk of Coatbridge, stating that his Council had resolved to 

th Airdrie Council as to the prospects of a scheme to 

& tramway in the two burghs. A letter 

Oo., electrical 


Glasgow 
еш Act, which the British Schuckert Company, of London, 
would su 
2 by Ooatbridge Town Council was the only one before them, 


bold enough to go in for anything else, and consequently asked that 
the Council consent to meet the Soatbridge Corporation as requested. 
This was unanimously agreed to. 


Eastbourne.—In addition to the p 8 of the British 
Electric Traction Company for the construction of tramways here, 
inquiries have been received from another source as to the possibility 
of the Corporation consenting to an application for power to con- 
struct Aha "M The ова чк has replied that the боон m 
is apply wers, an oppose any company а 
The borough en м has been instructed to prepare plane or tram- 
ways or light railways for certain routes. | 


Electric Tramear Accident.—A Reuter’s telegram from 
Nancy, dated 6th inst, says that an electric tramcar was passing 
along the Rue 8t. Jean there when the brake broke and the vehicle 

ed down the street at full speed, colliding at the bottom of the 
incline with another tram. Fourteen persons were slightly injured. 


Glasgow.—The Tramways Committee have just ap ved 
of a report by Mr. John Young as to the conversion of six additional 
car routes for electric traction. The Committee are asking the Cor- 
poration for instructions to teke s to proceed with the work. Mr. 
Young's estimate is as follows :—Paisley and Parkhead route, 
£35,000; Paisley Road and Possilpark route, £11,400; Pollokshields 
and Garscube Cross route, £2,800; Maryhill and Mount Florida route, 
£54,050; Langside and Seamore Street route, £4,900; Paisley Road 
and Oatlands route, £2,150. Total, £110,300, less cost of renewal of 
lines in ordinary course, £55,000 = £55,300. These estimates include 
permanent way, alterations and renewals, bonding, ducts for feeders, 
and overhead construction. Depóts for cars, &c., at Kinning Park, 
Whitevale and Maryhill, would cost £13,814. 


— — —— 


With res 


In respect of the appointment of Mr. Parshall as consulting 
in connection with the conversion of the tramway 
system, Mr. Paterson ask»d the convener at the last meet- 
ing of the Corporation whether the appointment would preclude the 
estimating for work by firms all over world. He it was well 
known that the person proposed to be appointed was committed to a 
firm in America—at least, had a predilection in favour of that firm. 
Mr. Paton said he was to hear such a statement regarding a 
professional man. It was evident that Mr. Parshall was meant. There 
was not a shadow of foundation for any statement which indicated 
that Mr. Parshall was committed either to any firm in America or in 
this country. It was one of the stipulations that, if Mr. Parshall 
were appointed, all his specifications were to be on the plan that the 
work was to be open to anybody who chose to offer. 


Greenock.—The Special Tramwayn Committee of the 
Police Board have decided to invite Mr. Young, manager of the 
Glasgow tramways, to visit the town and inspect the tramway system 
ma report as to its condition, with special reference to municipalisa- 

on or leasing. 


Electric Tramway Com 
tbey would be 
to law. 


¢ the compauy were behaving shabbily in not completing 
The work should have been finished 


until August. The on ought to let the company know that 
the people of Hyde had quite enough of this delay. Mr. Alder- 
man Oldham said the delay was caused through the electric light 


company as much latitude as was reasonable, and it would be for the 
committee to consider the advisability of opposing any further 
extension of time. 


Manchester.—At a meeting of the Tramways Committee 
transacted arose on а from Mr. 


UE alors that сан question of electrical installation in the 
city. He shows that the main lines of the m advocated for 
Glasgow by Mr. Parshall 


stations 


electrical (рше of the city has been insti 
anticipation at some future time it would 3 in the 


Manchester with a combined generating station ler the two purposes 
chester а com on for the two purposes 
of tram-haulage and electric lighting be able to beat G w in 


cost of production if the latter adopt the system of separate produc- 
tion. He also considera that with a combined station there will be 
great economies in staff and supervision, that the losses from idle 
plant will be smaller, and that the expenses of laying and 
maintaining sub-stations will be less than with separate generating 
stations. Manchester the type of machine used is absolutely 
identical for the two purposes, so that it will not be necessary to pro- 
vide the double staff of attendants spoken of by Mr. in his 

These were the principal arguments on both sides which the 
Tramways Committee had to discuss. After a prolonged consideration 
of the several points at issue, a sub-committee was appointed to confer 
with tbe Electricity Committee and to obtain such expert advioe and 
assistance as may be deemed necessary. 


Neweastle.— Mr. Laws, the city engineer, has reported to 
the Tramways Committee of the Newcastle Corporation as to whether 
in the streets in the centre of the city some system other than over- 
bead traction is practicable to be worked in conjunction with the 
overhead system in other streets. After saying very strong things 
against the overhead wire, and making remarks about conduit, sur- 
face contact, and accumulator systems, Mr. Laws sums thus:— 
“ Unless ex opinion condemns the conduit as unworkable in this 
climate, it should be adopted as against the trolley, certainly in the 
major уа of the town. If the Council comes to that opinion, the 
' Simplex,’ or some modification of it, is the most promising, and fail- 
ing that, ' The Love.' But, again, unless t opinion condemns the 
' Accumulator’ as worked at hagen, it proved to be 
financially impossible, that is preferable to either conduit or 
trolley.” 


Worcester.—The City Council has agreed by 17 votes to 
13 to authorise the Streets Committee to obtain expert advice as to 
the probable cost of taking over the tramway undertaking, and as to 
the probable cost of adopting electric traction. 


(Continued on page 602.) 
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THE ELECTRIC LIGHTING OF LEITH. 


A POINT of particular interest connected with the constrac- 
tion of the Leith Corporation electric lighting station is the 
short time occupied in erecting the buildinge, constructing 


and setting up the plant, and the getting of the station to 


work. 

The tenders for plant were asked for in December, 1897, 
and the contract placed in January, 1898. Possession of 
the ground for the engine house was not obtained till May 
28th, 1898, when the building operations were at once com- 
menced. The street lighting was switched on by Provost 
Bennett on December 23rd, 1898, and shortly afterwards 
the public supply was commenced. No consulting engineer 


is fitted to the furnaces, enabling a low class of fuel to te 
employed with economy. The economiser, of Green'a make 
with 480 tubes, has the scrapers driven by an electro-motor 
of the enclosed type. The shaft is exceedingly well built 
and of ample proportions, baing 150 feet high and 10 feet 
in diameter, with the usual fire-brick lining. 

Two feed pumps were supplied and erected by Mosis. 
Carruthers, of Glasgow, who also supplied and erected ‘the 
feed pipes, tank, &c., together with a very ingenious valve 
switchboard for regulation of the various feeds and suctions. 
The steam dyramos, balancers, boosters, switchboard, accu- 
mulatore, steam and exhaust pipes, were supplied and erected 
by the India-Rubber, Gutta-Percha, and Telegraph Works 
Company, of Silvertown. 


GENERAL VIEW 


was employed, the whole of the scheme being arranged by 
and carried out under the supervision of Mr. W. A. Bryson, 
the burgh electrical engineer, to whom great credit is due for 
the manner in which he has overcome the many difficulties 
accompanying the carrying out of the work in the limited 
time. The Electricity Committee and their active convener, 
Bailie Manclark, spared no efforts to this end, 

The following general description will give an idea of the 
capabilities of the installation :— 

The boilers, which were supplied by Messrs. Sinclair, of 
Leith, are of Lancashire type, 80 feet x 8 feet, and suitable 
for a working pressure of 160 lbs. to the square inch, 
are fitted with Hopkinson’s high steam and low water and 
also dead weight safety valves, and Meldrum’s forced draught 


oF Power HOUSE. 


The generating plant consists of five Belliss-Silvertown 
steam dynamos, one having an output of 60 kw. at 500 
revolutions, and four of 92 kw. each at 450 revolutions, the 
working potential being 460 volts. The engines are of Messre. 
Belliss's latest type, and are fitted with the usual forced 
lubrication. The dynamos have bar dram-wound armatures 
with shunt-wound fields, and are fitted with continuous ring 
lubrication to end bearings, The engines are supplied with 
steam by a completely duplicated system of steam piping, 
with all necessary valves, for isolating any particular boiler 
or engine, 

The steam mains are of lap-welded steel 10 inches in 
diameter, drained by means of four Royles patent expansion 
traps. The branch steam pipes are of copper throughoat, 
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those to the engines being connected to Y-pieces on the 
engine separators. The exhausts are carried in a trench 


eS SM ү 


эу ТУ 
"E 
LS 


BoinLER HOUsk. 


of ample size, and are of copper from engine exhausts 
to below the floor plates, where the exhaust valves are placed ; 
the main exhaust is of cast-iron 18 inches in diameter, and 
is carried to the top of the shaft. 

Provision is made in the main exhaust for the attachment 
of calorifier pipes, so that the exhaust steam can be used for 
heating the new swimming bath adjacent to the station. 
These baths also form the feed tank for boilere, an arrange- 
ment obviously beneficial to the baths, and giving a large 
reserve of feed water to the electric light station. The whole 
of the steam pipes, flanges, &c., are covered with magnesia 
sectional covering, and the exhaust with skye diatomite. 

The balancer, which is capable of transferring 150 amperes 
from one side of the system to the other, is combined witb, 
and drives two boosters for accumulator charge and dis- 
charge, each booster being capable of giving 90 amperes at 
90 volta; both balancers and boosters are fitted with carbon 
brushes. 

The awitchboard is divided into three main panels, the 
left being positive, the centre for the middle wire, battery, 
balancer, and booster, and the right being negative. The 
board is arranged for three feeders, each of °5 square inch 
area, each feeder having both + and — duplex fases, with 
mica screens, ammeter, and bus bars. The five dynamos are 
connected through automatic cut-outs (minimum) fuses and 
ammeters to their respective bars. The centre panel contains 
the voltmeters, with double pole switches, the booster bus 
bars, balancer starting switches, interlocked battery regu- 
lating switches and booster switches, ооовіег field switches 
and middle wire, booster and balancer ammeters. The 
dynamo, booster bar, and battery voltmeters are of Lord 
Kelvin’s multicellular pattern, and the feeder voltmeters of 
the Weston illuminated dial type. A recording ammeter is 

laced between the middle wire and earth. The shunt 9 — 
ating resistances are placed in a very commodious cham 
underneath the switchboard gallery, the switches being 
carried on a shelf running along the top of the gallery rail 
ia front of the switchboard. 

The switchboard frame is of wrought-iron, the slates are 
enamelled on both sides, and are held to the frame by brass 
bolts. Around the switchboard is a very handsome screen, 
designed by Mr. Simpson, the burgh architect and designer 
of the buildings. 

The accumulators are of the E. P. S. type, 256 in number, 
having a capacity of 750 ampere-hours at 100 amperes dis- 
charge. They are contained in a spacious accumulator room, 
situated immediately over the switchboard, and exceptionally 
well ventilated. The connections between the accumulators, 


dynamos, &o., and switchboard are insulated with vuloanised 
India-rubber and lead covered. 

The engine room contains ample 
врасе for ап addition of 1,500 H.P., 
and the a ment of steam and ex- 
haust pipes allows for such addition 
with the minimum of apas A 
travelling crane capable of lifting 8 tons 
is provided. Ample accommodation for 
the engineer and his staff is provided 
in the station. 

The contract for the underground 
mains, aro lamps, and posts was given 
to the British Insulated Wire Com- 
pany, and includes three feeders, each 
of 5 square inch section, and one sub- 
feeder of 3 equare inch section. The 
distribution cables are triple оопоеп- 
tric, 15 x 15 x 1 square inch seo- 
tion. The pilot cables are triple 7/20 
conductors, and the arc lamp leads 7/15. 
The mains are all lead covered and 

. served, but not armoured, protection 
being given by means of tempered steel 
plates laid directly over the cables. 
Fased feeder boxes are provided at feed- 
ing and distributing pointe. The street 
lighting consists of 74 arc lamps of the 
Crompton - Pochin 10-ampere type 
arranged nine in series. That the light- 
ing has every chance of success is 
proved by the fact that before the 
station was running application for 
over 5,000 lights been received, во 


FEED VALVES IN COMBINATION VALVE CHEST. 


that the town of Leith has every reason to congratulate 
itself on having joined in the march of progress, and we 
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wish every success to the new venture. It is also only fit- 
ting that we should add our congratulations to the convener 
and to the burgh electrical engineer, in his double capacity 
of consulting and resident engineer, the success attained 
being also а strong testimonial to the abilities and industry 
of Mr. Best, the Silvertown Company's engineer-in-charge, 
and the other contractors engaged on these works. 


ELECTRIC PIPING. 


(Concluded from page 539.) 


Havine established the fact that tubing in some form or 
other is necessary to secure safe wiring, Mr. Bathurst is not 
long in arriving at the truism that we must employ iron to 
resist iron, but he thinks that plain iron piping is only the 
intermediate stage on the way to insulating conduit, for the 
reasons which we have already quoted. But there is one 
int which we should like Mr. Bathurst to answer satis- 
actorily; in the course of wiring many buildings with an 
iron piping system, it is often necessary to cross girders or 


Systems have to вау on this point, and no doubt there are 
many consulting engineers and architects who have had 
different conduit systems under their supervision, and their 
opinions would be valuable. 

Of course, the great aim of everyone nowadays is to bring 
all things within the reach of the masses, and the only way 
to do this is through the medium of the pocket. No trade 
has been more strangled by legislative enactments and petty 
bye-laws than the electric wiring business, with the result 
that until recently the electric light has been almost entirely 
at the disposal of the rich only, and if progress has been 
made for enabling the great middle class to share its advan- 
tages, it is only due to the fact that (1) the cost of supply 
has been reduced, and (2) free and municipal wiring has 4 
introduced, by which the consumer is enabled to pay off the 
cost of wiring his house in instalments, although he has to 
pay more in the end. But wiring per se has not been 
cheapened, and any scheme which aims at this end is worthy 
of consideration, as it will, of course, if adopted, benefit the 
community at large. | 

It is, of course, within the knowledge of everybody con- 
versant with electrical matters, that one means towards 
cheapening the cost of wiring is to “earth” the so-called 


THE ELECTRIC LIGHTING OF LEITH.—SWITCHBOARD. 


stanchions, or to dodge gas and water pipes. In these cases 
the use of “normal” bends, such as are listed, is quite 
impossible, and this is where gas piping has such an advan- 
tage to offer, as it can be made red hot at a forge, and “ set 

to the exact curve required. Those who have used some of 
the patented systems of piping have experienced this diffi- 
culty, and have expressed the opinion that these systems are 
only suitable for wiring the usual run of houses. Bat, 
perhaps, there may be some satisfactory reply to this allega- 
tion which it would be of interest to hear. Of course the 
many arguments and points made by Mr. Bathurst 
against plain iron piping—such as ridges in the interior 
due to the welding, and all the risks resulting from 
frayed wires, burrs, insufficient fusing, condensation, &c.— 
may be more or less overcome by the use of weldless 
steel tubes, or other systems of tubes in vogue, and 
a properly designed and carried out scheme, allowing for a 
well sub-divided fuse system, efficient bushing of all fuse, 
and switchboards and patrasses well soaked in paraffin wax— 
so as to reduce all leakage to a minimum. It would be 
interesting to hear what the advocates of other conduit 


“return” wire in an installation, thus reducing the number 
of insulated wires by about one half, although the first cost 
cannot actually be reduced for various reasons found in 
making a practical “earthed outer” system. Several of 
such systems have been in existence for a long time, 
but their use has been exclusively confined to private plants 
owing to the taboo which the supply companies have put 
on any system of “earthing.” However, all these so-called 
“concentric” systems of wiring, of which those owned by 
Messrs. Mavor & Coulson, Mr. J. D. F. Andrews, and 
Messrs. Sharp & Piper are the best known, consist of solid 
cables in which the outer is made up around, and protects 
the inner; and the only case we know of in which a tube 
is actually used as the return circuit is a system of 
insulated wires inside Muntz metal tubes recently devised 
by Messrs. Handcock & Dykes, and installed in several 
buildings where the supply has been private. The question 
of “ earthing ” one pole of installations supplied from public 
mains is a very large one, and no doubt the companies have 
had excellent reasons in the past for refusing to sanction 
this, the chief ones being electrolytic troubles due to earth 
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currenta between various earthed points on one main at 
different potentials, and the dangers arising should any point 
on the opposite main become accidentally earthed. These 
objections cannot, however, be put forward in the case of 
alternating current low tension systems worked off trans- 
formers, although should the primary circuit of a trans- 


former inside a house become “ earthed " certain dangerous. 


conditions might arise. 

There is no doubt, however, that if it can be proved that 
an “earthed " conduit or tube system can be installed more 
cheaply than wires in wood casings, the whole question is 
deserving of reconsideration, with a view to discussing the 
methods which the promoters of such a system would suggest 
and adopt, so as to avoid the usual “earthing " troubles, and 
thus get over the opposition of the electric supply 
companies. 


DIAGBAM FOR COMBINATION DISCHARGE CHEST. 
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THE ELECTRIC LIGHTING or LEITH. 


It is claimed by Mr. Bathurst that “earthed outer ” wiring 
offers a solution which should be equally acceptable to all 
parties involved, namely, fire insurance authorities, supply 
Btation engineers, the electrical contractor, and the general 
public, which will obviate the main necessity for so many 
rules and regulations. Certainly, if Mr. Bathurst can put 
forward evidence and facts which will result in such a general 
understanding, he will have achieved more than the Czar’s 
eirenicon. f course, in fighting for the principle of 
“ earthed outer he fights for other systems than his own, but 
there seems no reason why the insulating steel conduit should 
not form as good an “ earthed” system as concentric wires 
specially made up—and certainly a cheaper one. It remains 
to be shown how the system works in actual practice, as 
regards conductivity of the “outer” and absence of electrolytic 
troubles, As regards the former qualification, it must be 
noted that no special sockets or contacts are considered 
necessary as in other “ earthed outer ” systeme, the ordinary 


screwed joints being made; and it is claimed that so long 
as the conduit is soxswed into the oonpling sockets 
as tightly as possible, the ohmic resistance is practically 
the same whether the screw have been 
cleaned or have been left very dirty and filled with 


compound. The italics arg.:our own, and it. would 


seem to us that it is just om that тегу condition that 
the whole question of conductivity.rests. No doubt the final 
tightening up between the threads is sufficient toensnre the best 
of contacts, but here, again, we are at the mercy of the work- 
man. One such joint not tightly screwed up, would, we are 
sure, result in dangerous overheating with perhaps serious 
consequences. Even if the dirt were burnt out by the heat. 
the contact would not ba improved, and it seems to us that 
overheating of the outer tube would quite neutralise all the 
benefits to be obtained by the incombastibility of the inner 
lining. Naturally the jointa in the conduit form a source of 
added resistance also, but as the metal is more heavy 
at these points this resistance is partly neutralised, and 
it is claimed tbat, supposing under practical conditions we 
have a joint every 8 feet, the total increase in resistance 
in an ordinary run of, say, 50 feet from a distribution 
board would be only about one-half per cent., which is prac- 
tically negligible. Here it would appear that the case quoted 
is rather below than above what might be actually 
experienced in practice, for it is not usual to have 
a run of 50 feet from a distribution board with 
only about six joints in the conduit. This is assuming only 
a straight length, whereas there are sure to be some bends 
and boxes with two joints each, as no one ran would control 
one light only. It would therefore be quite legitimate to 
double the number of joints, which would make the volta 
dropped equal to 1 per cent., quite exclusive of what would 
be dropped from the main switch to the distribution 


Such а drop would, we hardly think, be а negligible 
quantity under norma] current, and would cause some differ- 
ence in the light between light and full load. Besides this, 
it would mean a difference of potential on the “earthed 
outer" at two or more points in a building, which would 
tend towards creating an earth current if the building were 
damp, to say nothing of what might result if there were gas 
or water pipes touching the steel conduit ; and it is not quite 
certain that the varnish which is laid on outside the insu- 
lating steel conduit would act as an insulator for any length 
of time. As a matter of fact, these coatings cannot be 
depended on in actual practice, as, if they are 
not chipped off in the store by the pi being 
bundled together, they are damaged either in transit, 
whilst lying about in the building, or in erection. 
And as we have shown, it is quite possible to get electro- 
lytic trouble in the house itself if there is any appreciable 
dro in the “earthed outer.” | 

he next point to consider is what would be the effect of 
installing this system in various houses along the mains. 
Of course the term “earthed outer" is rather a misnomer 
unless the outer is actually earthed " at various points in a 
house, but then to do this would be only to court the risks 
we have just drawn attention to, and which the insulating 
varnish is intended to obviate. We must, however, always 
assume the worse condition of things, and so we think we 
are justified in supposing it possible for the “ earthed 
outer” to be in actual contact with earth at various points 
along the line. Supposing then that the street mains are 
most carefully protected everywhere from possible contact 
with earth—even by laying them in а trough filled with 
granite and bitumen, as at Brighton, we fail to see how 
small earth currents could be prevented from passing between 
the various houses, due quite possibly to nothing else 
than to the fall of potential along the mains in 
connection with their ohmic resistance. Certainly the 
chance of this happening would be more remote on a three- 
wire system if the “earthed outers” at every house were 
connected to the neutral maiv, but even then we can never 
obtain perfect balance in practice and an appreciable current 
is always flowing; and at a point where the “outer” made 
actual “ earth " there would be small earth currents straying 
out more or less round the mains to the next “earthed ” 
point, and so on. Or we might imagine a case of two 
neighbouring houses, one with an earth at the ingress 
point of the installation and the other with an “earth” at 
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the. furthest light—both “earths,” of course, on the outer 
casing. Under such а condition of things there might bs 
possibly a difference of potential of 1 volt between two 
earthed points on one main not 50 feet apart. If the en 
were three-wire the earth current might be small, but if two- 
wire it would be greater, and in any case the earth would 
act as a feeder to the furthest light in the second house. 

In putting forward all these criticisms, it must not be 
supposed that we wish to throw oold water on any scheme 
which would tend to cheapen and ир the electric 
ligbt, and be the means, possibly, of enabling us to dispense 
with a t many restrictions at present existing. It is 
only with the object of giving the promoters of such a 
scheme the opportunity of satisfactorily proving that the 
objections to “earthing” are based on unsound argumenta, 
or can be overcome by the adoption of methods which they 
have up their sleeves, that we take up the position of the 
man in the street, and we do not see why—if such reasons 
can be adduced as to satisfy the electric supply authorities 
that “earthing” can be permitted with safety—it should 
not ultimately become the universal practice. 

We understand that it is claimed that the insulating steel 
conduit, when installed on the “earthed outer” system is 
so simple to put up, that any ironmonger can take up the 
work with success, and we have seen circulars and testimo- 
nials to this effect. Of course, this would apply to any other 
system of electric wiring if the ironmonger liked to take it 
up, and, in fact, there are few suburban ironmongers now 
who do not call themselves electrical engineers. But screw- 
ing piping is one thing, and a proper appreciation of Ohm’s 
law and electrical wiring is another thing, and we deprecate 
seeing the electric wiring trade thrown into the hands of 
ironmongers, сорав, and furnishers, wbere it generally 
becomes degraded, and gets а bad name. For we have 
insisted all along, and we repeat, that however simple and 
cheap a system of wiring may be as regards the material 
used, and the time taken to instal it, the work must be pro- 
perly done, or else the most expensive materials are useless. 

nd in order to do the work properly, skilled men should be 
employed who understand something more than the screwing 
of pipes, the “ slinging ” of casing, or the twisting of wires 
together, and who can be trusted to take as much interest in 
the proper execution of their work as in the advent of 12 
o'clock on Saturday. If piping is to be “earthed,” it must 
be screwed and fitted by electricians, not by gas-fitters, and 
it is therefore better on the whole to leave electric wiring in 
the hands of those who make it a speciality, and who do not 
have their attention diverted by the sale of saucepans, calico, 


or B. | 

The makers of insulated steel conduit are nothing if not 

аш, at xy Bin in some of their theories, and for rank 

егеву and boldness of idea, we have come across nothing 
like the advance which they propose to make—at any rate 
in the wiring of houses. However, this is an age of pro- 
gress, and we are startled by nothing new which we see or 
hear now, but for all those who wish to advance too quickly 
it must ba pointed out that it is a curious thing that the more 
liberties and the more improvements we get, the more rules, 
laws and enactments are made to control them. To prove 
this it is only necessary to compare the statute book at 
the beginning of the century the statute book as it 
18 now. 

However, to return to our subject. This indefatigable 
firm having evidently noticed with concern the recent rise in 
the price of India-rubber, and being also imbued with а due 
5 of the value of their insulating lining — seem 
to have been much troubled by the fact that people who use 
insulating steel conduit are still obliged to wire it with insu- 
lated wire. With apologies to the late Lewis Carroll, we 
might say :— 

The wireman and the ter 
Were at an installation 

They wept like anything to see 
Such waste of insulation. 

' If this were only cleared away, 
We'd need no regulation.’ 


And so, not content with wishing to cheapen the cost 
of house pong by abolisbing the return wires, they would 
wish to depend entirely on the internal insulating lining of 
their conduite, and use bare copper wire. 


AL REVIEW. 


However, it is far from our wish to cast ridicule on such 
an idea. We must all keep ap with the times, and if it can 
be shown that the insulating lining is a good insulator, and 
continuous, that it is absolutely non-hygroscopio, and that 
water will not condense within the conduits, that it is 
perfectly impervious to the arc, and that it is impossible 


to get a short circuit from the inside copper wire to the 
outside steel casing, we see no reason why a copper wire 


should not be employed in connection with an “ earthed 
outer ” as well as an insalated copper wire. We understand 
that a complete system on these lines has been worked out 
and ted, and there is no doubt that it opens a field for 
considerable economy in erection and material. The making 
of jointe will be considerably simplified, there will be no 
insulation to wx: or {о tear, and above all, there will be no 
fuses to put the light out at inconvenient momenta. The 
system will then be directly comparable with gas-piping in 
regard to ош will present certain advantages over gas 
in to risk. 

Any overheating of a wire will be manifested by a bitu- 
minous smell, which will not explode, and it will then only 
be n to send for the electrician or ironmonger to 
discover the cause. A partial short circuit, or what is the 
eame, a leak to earth from the inside wire, will be burnt out 
inside the conduit as soon as the arc has become too long, or 
a dead short circuit would frizzle up the inside wire instan- 
taneously, and if this were not a main wire there would be 
no danger of all the lights in the house going ont. Possibly 
the outer steel casing would not overheat dangerously in such 
a case, although the varnish might melt, and it would only 
be necessary to draw in a new piece of copper wire. Pre- 
sumably, although we have no details as to this, there would 
be no soldered joints at all, all branches and connections 
being made from contact poe on porcelain bases iu the 
tapping or joint boxes, and we can picture the gentleman of 
a scientific turn, when the light goes out at his dinner table, 
calling for a screwdriver and a piece of co wire, and 
making a new connection from one box to another with almost 
as much ease as he did in the days when he had to insert a 
new fuse. 

There is, however, one important point which occurs to us 
immediately : if the distribution system is adhered to (and 
everyone agrees that this is the best), it will be пеоевкагу to 
run а separate conduit containing the sub-mains to every 
floor from the main switchboards to the sub-boards, as 
obviously two bare wires controlling different floors oould not 
be in the same conduit ; and the same applies to the conduits 
containing the distributing wires. It would, therefore, be 
necessary, in order to have a properly sub-divided switch 
control, to more than double the amount of insulating con- 


‘duit, which would be a decided set-off against the saving in 


insulated wires. | 
Or this could be avoided if the Tree system were em- 


| plored, when it would be necessary to have a switch to every 


ight. But then this system is antiquated and inconvenient, 
and would entail a great deal of labour and material in con- 
nection with joint boxes in inaccessible places. Altogether 
we are rather in the dark about the matter, and our only 
desire is to have “more light.” Anything in the nature of 
an advance in science must b» well discussed before it can be 
considered an improvement, especially when it concerns our 
everyday life and our purses, and more particularly when it 
intends to sweep away many ideas which we have become 
used to, but which may be, after all, only fads. We have 
for so long, for instanoe, looked on a fuse wire as the slender 
thread that stands between perfect security and complete 
combustion that we mentally cling to it, and would as soon 
do away with it as buy a boiler without a safety valve. 

All, however, except the most bigoted are open to con- 
vincement, and we think that the best method which Mr. 
Bathurst conld pes p to arrive at this end would be for him 
to erect a lathe and plaster structure in an open place, wi 


wire 
it on his Bare-Copper-Wire-inside - and - Insulating-Steel- 


Conduit-System (or what, for short, he calls “Electric 
Piping,") connect it up to xis own engine and dynamo, and 
then turn it over to a committee of electrical engineers, who, 
by judicious short-circuiting, would endeavour to set the 
structure on fire. In the meantime, we shall be glad to 
receive the views of those who have anything to say for or 
against the general principles put forward in this article, the 


present time being a highly propitious one for ventilating 
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ideas on these matters, and we trust that the discussion 
which we invite will tend towards the benefiting of tbe 
electrical and general community. 


‘ELECTRIC TRACTION AND MOTIVE 
| POWER NOTES. 


(Continued from page 590.) 


Lincoln.—The Electricity Works Committee has received 
Mr. Vesey Brown's report on the question of electric power for tram- 
ways, and the plan showing the suggested routes has been considered. 
The Local Government Board has sanctioned the borrowing by the 
Oorporation of £19,000 for electric lighting. The committee had re- 
solved further that the electricity works, buildings, planta, stores, &о., 
be insured against fire in the sum of £10,000. 


Milan.—On Maroh 7th was opened a broad gauge electric 
railway between Milan and Monza, a distance of 8 miles. The 
carriages are of the American saloon type, with roofed platforms at 
the ends, and are supported on two bogies. The body of each carriage 
is 17-8 metres long, 26 m. high, 2:85 m. broad at the centre, and 
2:15 m. broad at the platforms. Each carriage contains two oom- 
partments, one for smokers and the other for non-smokers, both 
and each second-class compartment is similarly 
sub-divided, 24 seats. Hach of the platforms is divided into two 
compartments, of which the front is for the driver, and the inner to 
give access to the carriage. All the compartments are connected by 
a central corridor. The interior of the carriage is lighted by 10 
16-candle-power lamps, two for each compartment of eight persons. 
The lamp in the driver's cabin has an opalescent e, to better 
illuminate the road in front. The carriage carries, in addi- 
tion, five signal lamps of 25 candles each. Besides a hand 
brake, each carriage has a Westinghouse brake arrangement, and 
in connection with the latter a com air receiver for actuating 
an alarm whistle. The outer axle of each. bogie is connected by spur 
gear with a velocity ratio of 20:61 to the electro-motor. The motors 
are eri Ames with shunt magnets, in which the four coils are 
arranged They are supported at one side а Cross 
bar on the bogie frames and at the other by the axies of wheels. 
Both supports are rendered elastic by spiral springs. Tach carriage 
hasa large and a small accumulator battery, the former of which 
supplies the motors and the pump motor of the Westinghouse brake, 
and the latter the electric lamps. 'The large battery contains 65 
elements, which in series discharge at 275 to 235 volts. One charge 
suffices for three double journeys (48 miles), but at a stretch 60 miles 
can be done. The total weight of a carriage is 58 tons, 17 tons of 
which are due to the асат The regular speed is about 30 miles per 
hour, but this oan on on be increased to 37. 


Plymouth,—It is hoped that the lighting plant will be 
som nam within а month, and June is said to be the probable time 
for the opening of the electric tramways. 


Sheffield.— The Tramways Committee, havi 
the queation of the trolley wire supplied by the Bri 
Houston pir er on the Nether and 
resolved:— That if an expert, to be named by the Oorporation, 
certifies that the wire put up by the British Thomson-Houston Oom- 
pany is as good for the purpose for which it is to be employed as wire 
of the description contracted to be supplied by Messrs. F. Smith and 
Co. for the Walkley section, this Committee will recommend the 
Council to accept the wire supplied—the British Thomson-Houston 
Company to bear the cost of the examination and by the 
expert.” The tender of the Wheeler Oondenser and Engineering 
Oompany, of London, for thesupply of two condensers for the Kelham 
Island power station at a total sum of £1,346 has been accepted. The 
Committee have also resolved :—" That as tho regulations of the 
Board of Trade do not permit of persons standing at the ends of 
electric tramcars, the designs of the two sample cars to be ordered 
from, Messrs. G. F. Milnes & Oo. be modified, as shown on the design 
now produced by the tramways electrical engineer, providing seating 
accommodation for six smokers." 


Southampton.—The Tramways Committee has recently 
submitted to the Oouncil a report of the deputation which has 
visited various towns to investigate the electric traction system. The 
electrical engineer also reported on the Oommittee’s recommenda- 
‘tions, which he summarised as follows :—(1) That double lines be 
-used wherever possible. (2) That side poles and centre poles be used 
in all positions favourable, but span wires are not recommended. 
(3) That fixed stopping places be adopted throughout the entire 
system, and that suc stopping places be denoted on the lamp columns, 
at а distance of about 220 yards apart. (4) That the Corporation 
adopt a type of car similar to car No. 450, in use by the Liverpool 
Corporation, and that Меште. Kincaid, Waller & Manville be 
instructed to prepare a specification with such modifications, 
‘including longitudinal seats, as may be necessary, and to obtain 
tenders to be submitted to the Corporation. (5) That in view of the 
recommendation to immediately order tbe rolling stock, Messrs. 
Kincaid, Waller & Manville be instructed to prepare plans and 
specifications for the necessary alterations to the Shirley depót. 
(6) That time recorders be placed at each terminus, as at Dover. 
1eport has bzen adopted by the County Council. 


TELEGRAPH AND TELEPHONE NOTES. 


The All-British Cable Scheme.—The Times says that 
ata | узе meeting of the Liberal Party at O:tawa the Government 
decided to ask Parliament to make a contribution towards the con- 
struction of an all-British Pacific cable. The general belief is that 
Canada will pay five-eighteenths of the cost, the Home Government 
a similar proportion, and the Australian Oolonies four-ninths. 

A later despatch from Ottawa says that Sir Oharles Tapper, in the 
House of Commons on 12th inst., congratulated the Government on 
having reached a decision regarding the Pacific cable, and hoped that 
the arrangement was a satisfactory one. Не had long held the view 
that the construction of the cable involved no obligation whatéver 
upon Canada; in fact, the time was not far distant when the cable 
would be a source of revenue to the country. Sir W. Laurier 
expressed his appreciation of Sir Oharles Tapper’s complimentary 
remarks. The details of the arrangement with the Imperial Govern- 
ment and the Australian Colonies will not be forthcoming until the 
Pamala Government has introduced its Bill, which will be in about 
a fortnight. 


Cable Rates to India.—On Wednesday, at a meeting of 
the Liverpool branch of the British Empire e, under the 
prosidenoy of the Earl of Derby, a resolution proposed by the L»rd 

yor was adopted, calling attention to the excessive rates charged 
on ciblegrams between the United Kingdom and India, and requesting 
the Council and the League to use every means in кот pomer to 
obtain a substantial reduction. In view of this resolution the report 
oe Indo-European Telegraph Company will afford interesting 


ing. 

Proposed German Telegraph Line to India.—In con- 
nection with the cable concessions recently obtained by Garmany 
from the Porte, which we understand form the beginning of a system 
of telegraph wires to be carried as far, at any rate, as Kuweit an 
Bushire, the Persian Gulf, we learn that the German cruiser 
Arcona, from Ohina, called at the head of the Persian Gulf, where 
she remained at Bushire and the neighbourhood for some few days. 


The New Pacific Cable.—The Berlin correspondent of 
the Standard gives the following interesting details about the tele- 
ph cable which the New York Pacific Cable Company proposes to 
y between the United States and the Philippines. It is to be 
11,000 miles long, ie to touch at Hawaii and the Carolines, and con- 
nect the Southern Ladrones, being thence extended to Manila. The 
"ut cf the cable amounts to 28 tons per mile. A sixt:enth part 
Of the actual distance of the necessary connection will be allowed in 
excess, in order to make up for the unevenness of the pea bed. The 
cost is reckoned at $1,000 per mile, and as soon as Congress has given 
ite consent to the slight concessions still demanded, the company is 
ready to commence work. Тһе starting point according to the com- 
pany’s plans, will be Monterey in California, and the. point the 
town of Manila on the Island of Luzon. Two pe will probably be 
t on the completion &nd laying of the cable, but the survey of 
6 route across the Pacific to Manila will probably be begun imme- 
diately. The importance of such а cable connection cannot be dis- 
puted. The new besides increasing the speed of communications, 
will reduce the cost from 60 to 70 per cent. A telegram of 40 words 
ftom Was to Manila now costs 3262 per word, and takes 
about two to three hours in transit. At least half a 
day, therefore, is necessary for an exchange of s. With 
the new connection a telegram of the same length to Manila 
will cost at first only $30, and, according to the calculations of the 
Cable Company, would reach its destination in not more than half au 
hour. United States troops are quartered in all the islands named, 
and the advantages of rapid communication are obvious. Indeed, 
the heads of the Army and Navy Departments at Washington would 
themselves have to establish such a connection if Congress cannot 
come to terms with the New York Oable Company. The disinclina- 
tion of the United States Government to lay the cable at its own cost 
is explained chiefiy by the circumetance that the previous surveys in 
the Pacific are not n sufficient to afford a clear comprehension of 
the technical difficulties. Another difficulty, hitherto, bas been the 
want of intermediate stations in the Pacific, as the islands which 
would have served the purpose did not possess a government of their 
own. This hindrance is now, according to American opinion, removed. 
If Hawaii, Wake Island, Guano, and the: Philippines can be utilised 
as landing places for the cable, there would be no extent of cable 
between these points so long as to constitute a difficulty. None of 
these sections would be as long as the French cable, which is laid 
from Brest to Oape Cod, on the coast of usetts, and 
which is 3,250 es in length. The longest section of the 
roposed Pacific cable would be that from Ban Francieco to 
waii, amounting to only 2,098 English miles. From Hawaii to 
Wake Ieland is 2,040 miles; from Wake Island to Guano 1,290 miles; 
from Guano to Manila 1,520 miles. With regard to the depth of the 
Pacific, no trustworthy figures are as yet available. The diff:rence, 
as compared with the Atlantic Ocean, is, however, not supposed to be 
very great. The cable recently laid from Hayti to the Windward 
Islands lies 18,000 feet deep, whereas the greatest depth between San 
Francisco and Hawaii does not amount to more than 18,300 feet. 
The greatest depth between Hawaii and Manila is put at 19,600 feet, 
but this calculation is not confirmed as yet by unbiased measure- 
ments. However, in the opinion of experts, there are no depths on 
the route of the projected cable which would greatly exceed those at 
which cables have already been laid in other seas. The question of 
the cable will certainly be an important item at the next Congress. 
Meanwhile the Naval Administration ought to have soundings teken 
along the projected route, so that Congress may have more accurate 
information about the technical feasibility of the cable. 


-—— — —— 


 "Telegraphic Cable Communication.—In the House of 


Commons on Monday, Mr. Webster called attention to the present 
subsidies given to certain cable companies, and argued that it was 
desirable that all cable communication between the various parte of 
the British Empire should be under Imperial control. To various 
cable companies subsidies amounting to £94,241 were annually paid, 
and, without saying a word an to these companies, the 
pioneers in this mode of communication, he said we had now reached 
a time and condition of things when a better service could be estab- 
lished without any subsidy. Buch was tho opinion arrived at after 
conferences between the home Government and colonial Governors 
and Premiers; and, if Great Britain and the Dominion of Canada 
would defray two-tbirds of the cost of a Pacific cable, the colonies of 
New South Wales, Queensland, and Tasmania would contribute the 
other third. Indicating the route of a m sent over the Eastern 
Extension Company's line from Australia to Canada, he showed how, 
by a Pacific cable, a distance of 4,000 miles would be saved, and the 
cost reduced from 8s. to 3s. a word. Such a line would, no doubt, 
have а preference, and take away some of the large profits of 
the Eastern Extension Company, but the projectors that 
the company were entitled to compensation or a fairly-estimated 
purchase price. He showed, says the Times report, the points of 
connection of the proposed trans-Pacific line from "Vancouver to 
Australia, and insisted on the advantages of a cable circling the globe 
with its connections on British territory everywhere. There would be 
no necessity to lay all tke cables in one year. He believed the cables 
would bs absolately self-supporting. The cable rate to Australia 
had been reduced from 94. 4d. per word to 4s, 9d., but if 
reduced farther to 3s. no less than £190,000 a year would be saved 
to the mercantile community. The reduction would naturally lead 
to the expansion of comm business with our colonies. The hon. 
member pointed out from the Postal Guide some of the striking 
anomalies and differences which exist in the cable rates to various 
parts of the world. The tariffs were „расону probibitive. No 
ae ipi a cable to a Оша раф ы е т о ке 
obliged by very pressing business. e great advantage o system 
he advocated would be a double route of cables extending throughout 
the British Empire. If we did not construct these routes very 
quickly and take the advice of our colonies others would do it. The 
Americans had already made a survey of the Pacific, and the French 
had laid the first link of a chain destined to connect Australia with 
North America. The system, if carried out by the State, would be 
carried out in such a way as to give encouragement to business, 
because the State would endeavour to still farther reduce the cable 
rates. Besides, the State could obtain capital at a cheaper rate than 
any company. A remunerative tariff would greatly increase facilities 
and reduce charges. Even if the Eastern Extension Oompany lost 
half its present profits it would still be aparing ошо. e cables 
would be great auxiliaries from the Imperial defence point of view. 
It would be desirable, he maintained, to have direct lines of com- 
munication with Hong Боор заде Oape Town, Simon’s Town, 
Bombay, Madras, and other important coaling stations. 


Telegraphic Interruptions and Repairs:— 
Down. 


CABLES. Repaired. 
Amason Company's cable— 


Oable beyond Gurupa... June 11th, 1898  ... - 
French Company's cab 
- Paramaribo-Cayenne ... Feb. 10th, 1899  ... April 10th, 1899. 
enne- .. March 10th, 1899 ... өө 
006 April 10th, 1899 #09 eee 
LANDLINNES. 
Communication between 
Mossamedes and all In- » March 16th, 1899 ... 
55 
Oomm on ween 
Salonique and Monastir, f March 23rd, 1899 ... sis 
Siberian landlines between— | 
B Kun bene ] April sth, 1899  .. April 9th, 1899. 
Biegowestsohensk- April 10tb,1899 .. April 11th, 1899. 
Blegowostachensk- April 12th, 1b»dꝛ. 
Fao landlines between | 


The Telephone Question.—On 10th inst. a meeting of 
representatives of the Oorporation of Li 1, the Dock Board, the 
Chamber of Commerce, and the Professional and Trade Associations 
in Liverpool mw resolutions recording their t dissatis- 
faction with the Government scheme for d g with the 
‘telephones, and expressing the opinion that it is desirable, 
not only in the interests of trade and commerce, but of the whole com- 
munity, that the telephone system of the country should be placed 
under the control of a Government department, so asto have it 
extended, developed and cheapened with the least possible delay. 
The meeting endorsed the resolutions passed by the City Council and 
the Liverpool Chamber of Commerce. Sir Thomas Hughes, chairman 
of the Parliamentary Committee, moving the resolution, said that 
‘the Government scheme to give the Liverpool Corporation power to 
compete with the National Telephone Company and surrender the 
system to ће Government in 1911 at a price which the Government 
t fit to fix wasan undertaking upon which the Corporation would 
not be likely to embark. The Government should now force the com- 
‘pany to accept reasonable terms, or be subject to effective competi- 
‚Чоп, Oopies of the resolutions are to be forwarded to Ministers, the 
local members of Parliament and to county borough authorities and 
chambers of commerce generally. 
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Wireless Telegraphy.—Now that this subject has oome 
into such ш» and public attention, it may be as well to 
remember that so long ago as 1831 James Bowman Lindsay, of Dandee, 
conceived the idea of conveying electric signals across water without 
the use of connecting wires, and actually did so convey them across the 
ү than 40 years ago. He even went so far as to express the 
opinion that signals might be so conveyed across the Atlantic, and in 
the printed коша of the British Association for 1859 his method 
of so doing is briefly described. Lindsay was an extraordinary man. 
From a humble weaver he advancad to the position of science teacher, 
and in the advertisement sonouncing the opening of classes, which 
rd poche in the Dundee Advertiser of April 11th, 1834, he predicted 
the electric light and the use of electricity for driving machinery and 
other purposes. In 1835 he publicly exhibited an electric lamp in 
Dundee. Besides the successful efforts of Lindsay, in 1856 Dr. 
O'Shaughnessy, Director and Superintendent of Telegraphs in India, 
sent messages across the River Sone, in Bengal, without the use of 
connecting wires or cables. | | 


CONTRAOTS OPEN AND OLOSED. 


OPEN. 


Austria,—April 28rd. Tenders are being invited until 
the 23rd inst. by the municipal authorities of Brunn for the supply 
of four Edison dynamos (model K) of 200 amperes and 110 volts 
capacity, one small and two large Gramme dynamos for arc lighting, 
three boilers of the Dafuis type to work at a pressure of 105 lbs. 
and one 100-H.P. steam engine with Oolmann valve gear. Tenders 
to be sent to Der Magistrat, Brunn, whence particulars may be 
obtained. | | 

Battersea.—June 7th. The Vestry went tenders for the 
supply of mains, water-tube boilers, steam dynamos and engines. Bee 
" Officia] Notices " this week. 


Belfast.—April 20th. The Electric Committee want 
tenders for mechanical stokers, economisers, pipe work and condens- 
ing plant. See our Official Notices” March 8106. 


Belfast.—April 27th. The Electric Committee wants 
кн ig road-work and laying cables, &c. See Official Notices 
week. 


1 20th. The Corporation is inviting tenders 
for the supply, fitting, and connecting up of electric light fittings, 
suitable for a 200-volt supply; also taking down existing fittings, for 
which allowance is to be made. Particulars from the City Engineer 
on payment of one guinea. 

ration want tenders 


Edinburgh.—April 24th. The Co 
for а 12 months’ supply of steam coal, arc lamp carbons, cast-iron 
pipes, &c. See our Official Notices" this week. 


Epsom.—May 8th. The District Council wanta tenders 
for various plant for its electricity undertaking, including boilers, 
dynamos, boosters, batteries, switch crane, mains and road- 
work, arc and incandescent lamps, and for the lighting of the station. 
Bee our “ Official Notices ” April 7th. 


Hampstead.—May 18th. For the purpose of extensions 
at the electricity works, the Vestry wants tenders for two 500-kw. 
steam. five switchboard panels, boilers, feed water heaters, 
Weir s feed pumps а 50-kw. exciter, water softening plant, air pump 
and condenser, Green's economiser and overhead crane. See Official 
Notices" April 7th. 

Kingston-upon-Hull.—April 25th. The School Board 
wants tenders for an light installation for the Central Higher 
Grade School, and School cf ce in Brunswick Avenue, Beverley 
Road. Particulars from Mr. O'Donoghue, clerk, School Board Offices, 
Albion Street, Hull. 


london Apn 24th. The London Сой Council re- 


quire tenders for supply of engineers’ goods and al stores. 
Fall particulars may Ds obtained on cation to the Olerk to the 
Oouncil, Oounty Spring Gardens, S. W. | 


Peterborough.—April 20th. The Corporation wants 
tenders for Lancashire boiler, steam аса balancers and boosters, 
switchboard, battery, piping, cables, &c. 

Рераг—лри ош The HONTE of Works vant pyran 
f and ве batte 

or engine on Plant, : A equipment an 


lighting. Bee “ Official Notices 


Reigate.— May 1st. The Town Council wants tenders 
for water-tube boilers, pipe work, two 100-kw. and one 30-kw. steam 
alternators, overhead crane, sub-station equipment, switchboard, 
mains, lamp-posts, &c. See our “ Official Notices" April 7th. 


St. Helens (Lancs.),—April 19th. Tenders are wanted 
for the construction of about six miles of tramways in sections, for 
the Electric Supply and Tramways Committee. Plans and form of 
tender on application to Mr. Geo. J. C. Broom, M. I. O. E., borough 
engineer, on payment of £2 2s., returnable as usual. 


South Shields.—April 20th. The Corporation is inviting 
tenders for the supply of steam and water pipes and valves, and a 
15-ton overhead traveller. Specifications, &c., from the Borough 
Electrical Engineer. | 
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Spain.—April 20th. The municipal authorities of Santiago 
are inviting tenders for the supply and erection of the plant for 
а central power station to be erected near the town to utilise the 
S lie соге Tambre for LR ачыш ed electrical 
energy for gand power purposes. | ma 
from, and tenders are to be sent to, El Presidenté del Consejo de 
Administracion Santiago, Spain. 


Stockport.—April 19th, The Gas and Electricity Oom- 
mittee wants tenders for an electric storsge of 130 cells, 
oa of 750 ampere-hours. Bee our Official Notices " 


Sunderland.—A pril 21st. The Guardians require tenders 
for the necessary wiring, lampe, &c., аз well as all cables, stoneware 
casings, and boxes in connection with the lighting by electricity of 
the new Workhouse Infi . Plans and specification a£ the offices 
of Messrs. W. & T. R. Milburn, architects, 20, Fawoett Street, 
Sunderland. 


Sutton and Howth (Ireland).—April 20th. The Great 


Northern Railway Company wants tenders for works in connection 
with their line between Sutton and Howth, near Dublin, inclu the 
supply and laying of feeders, returns, &c., rolling stock, overhead 
сопре, battery and booster, &c. Bee our "Official Notices 


West Ham.—April 21st. The Council want tenders for 
two 1,500-I.H.P. engines, and two 800-kw. alternators and exciters, 
or two 800-kw. 1,500-I.H.P.steam alternators and exciters. fee our 
* Official Notices” March 31st. 


West Hartlepool.—April 15th. The Corporation invites 
offers from those prepared to undertake free wiring of premises. See 
our “ Official Notices " March 31st. 


CLOSED. 


M‘Oartney, MacElroy & Oompany for the overhead line construction, 
care, and instruments at a total cost of 


e 
the construction of the line will be £31,218, a sum which 
is considerably under the estimated cost. 


Canterbury.—4At the last Council meeting the Lighting 
ttee and Mr. Hammond recommended that the following 
tenders, subject to the consent of the Local Government Board, be 
for the extensions :— Alderman Mason, the Obairman of 

the Committee, explained that, as prices in the electrical world were 


Bection. | 


Plant. | . Name of firm. Amount. 
b e. — ái T ————— REESE ——————— a: 

А. | Boiler houte plant.—One boiler | В. Taylor & Sons, 
complete, mechanical stokers. arsden 4s . £707 10 

B. Engine house plant.—1 160-kw. | India-Rubber, Gutta- 

steam dynamo; steam, ex- Percha and Tele. 

haust, &c., pipes; condenser, graph Works Com- 

and accessories; centrifugal pany, Limited, Bil- 
pump and motor; tools, psint- vertown ws 2,622 0 

ing, &c. 

D. Underground mains, cables, &c. | Western Electric Co., 

North Woclwich .. | 1,314 0 


rising by leaps and bounds, it was thought desirable to secure con- 
tracts without delay, subject to the approval of the Local Government 
Board. They might thus have some prospect of the ma- 
chinery delivered within the space of 12 months hence. e report 
was confirmed. The tenders for the switchboard extension, Section 
O, are still under consideration. 


Dundee,—The Tramways Committee on 4th inst. opened 
the tenders for the supplying of electrical plant for the tramways. 
The tenders were for the combined compound engines and dynamos, 
a triple expansion engine and dynamo, and also four Lancashire 
It is understood that the successful tenderers were: For 
the two compound en and dynamos, and also for the combined 
triple expansion en and dynamo, Messrs. Lowdon Brothers, 
Dundee. The aggregate price of both contracts is, it is understood, 
Mn £9,700. With regard to the four Lancashire boilers, А tender 


f 


Section. Plant. Name of firm. Amount. 
G. Public arc l'ghting .. | British Insulated Wire 
Company, Limited, 
Pretcot P és 969 16 
I. Condensers and air- pumps. | Blake & Knowles, 
i Limited, London 567 0 
J. ; Cast-iron water pipes. ee | Stanton Iron Works 
| Company, Limited, 
Alfreton © EN 400 0 
K. Steel steam, exhaust feed and | Ashton Frost & Со, 
drain pipes. Limited, Blackburn 


1,185 0 


— — ——— — 


—ͤä——ͤ ä— ͤ M — — — 


Hammersmith. — Tenders as under have been aocepted 
by the Vestry :—Messrs. Babcock & Wilcox, for supply of three water- 
tube boilers, according to specification, £3,920; Messrs. J, Musgrave 
and Oo., for supply and erection of two vertical according to 
specification, £7,284; Messrs. Siemens Bros., for supplying and fixing 
two alternators, according to specification, £5,684 ; . Callender, 
for supply of cables, according to specification, at schedule of prices ; 
Mr. James Ritchie, for supply of cast-iron pipes, acoording to speci- 
fication, at schedule of prices. 

Hereford.—The Town Oouncil have accepted the tender 
of Messrs. W. P. Lewis & Oo., for the erection of electricity works 


buildings at £2,752. I¢ is hoped that the supply may be available 
by early in October. | 


FORTHCOMING EVENTS. 


Friday, April 14th —At 9 p.m. Royal Institution. ' Earth Currents 
` and Electric Traction,” by Prof. A. W. Rücker. 
Thursday, April 20th.—At 8 p.m. Institution of Civil E 
The seventh “James Forrest" lecture, by Prof. J. A. 
E , subject “ ” Lecture to be repeated 
on Friday, 21st inst., at 4 o'clock. 
Friday, April 21st.—At 5 p.m. Physical Society. Agenda:—1. “On 
' ' the Effect of а Bolid Conducting Sphere in a Variable 


Magnetic Field on the tic Induction at а 
Point Outside.“ Ву Mr. О. 8. Whitehead, M.A. 2. 
'" Demonstration of Richards’s Method of Standardising 


NOTES. 


— MIC 


The Helios Electrical Construction Company.— 
This is the latest addition to the large electrical manufac- 
turing concerns in this country, and will shortly open 
offices at 49, Cannon Street, E.C. The Helios Company, 
whose works are equipped with the most modern machine 
tools and appliances, are in an exceptional position with 
regard to quick delivery of every kind of plant required for 

Amongst their standard 


lighting and power gag 
` specialities are a whole ine of 200 and 500-volt motors, 


open and enclosed, and a line of single-phase motors that 
will start on full load without disturbing the supply service. 
The company has appointed Mr. A. C. E chief 
engineer. It may be expected that Mr. Eborall, who partly 
received his practical training at the works of Mesers. Brown, 
Boveri & Co., and who has devoted mach time and attention 
to single and polyphase work, will be quite at home with the 
firm in question, who have done an enormous amount of 
work iu these directions on the Continent. 


Brussels Electrical Exhibition,—The Brassels Elec- 
trical Exhibition is to be opened by the King on Jane Ist. 
Owing to the whole of the space having been applied for the 
Minister of Telegraphs has granted the entire building of the 
magnificent * Nouvel Hotel des ере во that the area 
for space will be doubled. This building will be turned into 
a Central Telephone Exchange after the Exhibition, and will 
be one of the largest in the world ; the telephone wires will 
be gradually put underground. The entire system of tele- 
phones now in Belgium belongs to the Government, and is 
under the control of the Director-General of Posts, State 
Railways, and Telegraphs. The Minister of State Railways, 
Posts and Telegraphs has issued a decree stating that all 
goods for the Exhibition shall enter the country free of duty, 
and that the State railways will reduce the carriage on their 
lines for same by 50 percent. A special circular will be 
issued and sent later on to all exhibitors giving the exact con- 
ditions of transport. 


Royal Institution.—At а meeting on Monday the 
special thanks of the members of this Institution were 
to Sir Benjamin Baker, K.C.M.G., for his donation of £50, 
and to Nobel’s Explosives Company for a donation of £105, 
to the Fund for the Promotion of Experimental Research at 
Low Temperatures. The first Hodgkins gold medal given 
by the Smithsonian Institution has been conferred on Prof. 
Dewar for his work on the liquefaction of air. 
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The Copper Market.—Mesars, Н. R. Merton & Oo.’s 


last fortnightly report upon the state of the copper market 
is not quite so favourable, from the consumers’ point of view, 


as the preceding one. The price of G.M.B.'s has advanced 
20s. per ton during the fortnight ending March 31st, and at 
the latter date stood at £70 per ton. Supplies have, however, 
been considerably in excess of deliveries, and during the 
month of March the stocks of refined copper in European 
ports, and afloat thereto, have increased from 24,826 tons to 
28,497 tons, a gain of 4,171 tons. This increase has been 
chiefly in the stocks held in London and at French ports. 
The total supplies in March were 21,225 tons as compared 
with 18,716 tons in February. Of this total America has 
sent 11,468 tons; Spain and Portugal, 2,285 tons; Chili, 
1,800 tons; Australia, 1,400 tons; and other countries, 
4,277 tons. The latter is the only one of these totals which 
is above the average; but it is reassuring to find that 
countries outside the ring of copper producing countries 
are increasing their ah Saige to Europe, since it lessens the 
chances of success for those who are attempting to corner the 
market. On the London metal market there seems to be an 
impression that at present much of the buying is of an 
interested character and is merely in response to advices 
from New York speculators. Oar advice to buyers is there- 
fore to simply cover their requirements, and to trust that all 
attempts to corner the market will fail owing to the increasing 
number of prodacing mines. No new copper mining com- 
panies have been floated since our last note on the subject. 
Since December, 1898, we have, however, given details of 
the prospectuses of six new mining companies, haviog an 
aggregate capital of £2,430,000, namely :— 


1. с ELI tio | of Chili eee [EN 9900 

2. per Corporation bs eos , 

3. Mid Moonta к PE T .. A 130,000 

5. Copper King 350,000 
‚ UO , 

6. Balla Balla 6096 250,000 


The development of these mines with the new capital 
must, in time, have а marked influence upon the world's 
supply of copper. With reference to the renewed attempts 
by New York speculators to force up the price of the metal, 
we may-call attention to the following condemnation of 
such attempts, which recently appeared in one of the New 
York technical papers :— 

With the improved conditions of business and the active demand 
here and in Europe, in electrical, shipbuilding, 
and other work, a rise in price was to be expected. Until quite 
recently the кореш was a natural and legitimate one, and the 


the quotations up to 20 cents, which is quite possible under present 
conditions. The inevitable result will be to curtail consumption and 
to turn manufacturers to other metals wherever they can possibly be 
used. Moreover, there will be a general opening up of old mines 
which have been abandoned as unprofitable and an exploitation of 
new ones, which will be sure to increase production to a point beyond 
the real demand. The inevitable reaction will be ааа to 
speculation and injarious to investors in new and old mines which 
cannot be worked at a profit under conditions. The 


With these remarks we entirely agree. 


Wireless Telegraphy.—The Times says that a French 
warship, upon which experiments will be made with wireless 
telegraphy, has arrived at Calais, and the experiments will 
be made between different points in the English Ohannel and 
the South Foreland. The French Government has under 
cohsideration the question of adopting the system generally 
for use in the navy. 

On Saturday last a committee from the General Post Office 
Telegraph Department went down to the South Foreland to 
inspect the Marconi system by which messages have been 
sent across to Boulogne. It is stated that Mr. Marconi will 
try his system from the Newhaven cliffs to the Dieppe cliffs. 
It is also stated that the Wireless Telegraphy Company has 
been «у bre by the representative of & proposed чуй ни 
' which desires to acquire the sole rights of establishing wire- 
lesa N communication between England and 
America. The proposal is understood to be made in all 
seriousness, and there is every possibility of it being carried 
to a practical issue if the company and the syndicate can 
only come to terms. The directors of the company will con- 
sider the matter shortly. 


Personal,—Mr. D. F. Sugrue, superintendent for South 
Wales of the British Electric Traction Company, has ben 
appointed a magietrate for the borough of Swansea. 

It is annoanced that the Board of Trade have appointed 
Mr. A. P. Trotter (at present Government electrical engi- 
neer for Cape Colony) to be electrical adviser to the Board, 
in place of Major Cardew, who has resigned. 

r. Martin C. Olsson has resigned the position of assistant 
engineer at the Belfast electricity works, he having made 
arrangements to join the firm of Messrs. Coates & Son, 
Limited, of Belfast and Dablin. | 

Messrs. Veritys, Limited, have appointed Mr. M. B. 
Cotterell to the management of their branch at Manchester, 
at present quartered at 29, Princess Street. The district 


covered inclades the North of England, Ireland, and part of 


Wales. Mr. Cotterell, who first joined Messrs. Veritys in 
1887, has for the past 23 yeara held the position of assistant 
general manager at their works at Aston. On leaving the 
works Mr. Cotterell was presented with a very handsome testi- 
monial by the staff and employés. Mr. A. A. King remains 
Messrs. Veritys’ chief outside representative in the North. 

Mr. Henry Courteen, recently the managing director of 
Brown & May, Limited, left the service of the company on 
the 80th ult. Mr. H. A. B. Trevor has succeeded him as 
general manager. | | 

Mr. Н. НавКаупе, Assistant оге ше Engineer of 
Postal Telegraphs, Oardiff, has been appointed superintend- 
ing engineer, Manchester, in the place of Mr. J. Doherty, 
superannuated. 


The Telephone Service.—Correspondenta of the Times 
continue to express their views on the Telephone Service. 
General Webber repeats the observations which ‘he has made 
from time to time; Sir John Lubbock quotes Mr. Varley's 
articles from our columns, and feara that the Telephone ВШ 
would involve pecuniary logs, and be a serious check to the 
progrees of applied science; Mr. Н. D. Kimber, а member 
of the Wandsworth District, Board of Works, takes exception 
to municipal exchanges, and recommends the entire system 
being in one and the same, and that the paramount authority,” 
concluding with the observation :—“ It cannot surely be gain- 
said that the ideal national service of telegraphs must ba one 
that is built up by one master mind as one entire and oompre- 
hensive quem, and worked as such under one ent." 
Mr. F. Faithfull Begg contends that it would be wise to 
recognise now and at once that immediate consolidation is 
the only reasonable plan, and that by that means alone can 
endless public inconvenience and vast ultimate waste of 
money be avoided; Mr. Provand replies to some of the 
points raised by Sir John Lubbock, and asserts that the 
whole history of the National Company proves that it is 
incapable of competing with any properly-organised com- 

y, it knows well it can only succeed as a опор: 
General Webber sends а further communication in reply to 
the other correspondents, and finds that they have not 
studied their subject even so far as to show that they have 
read his letters to the Times in 1898 ; Mr. F. E. Baines, late 
Surveyor-General (Telegraphs) G.P.O., advocates purchase 
of the company’s plant, Sir John Lubbock makes a short 
reply to some points raised by Mr. Begg. | 


Lectures.—A special evening oourse of lectures and 
laboratory work on “ Alternating Currenta ” commences on 
May 1st at King's College. D. 

n 28th ult. Dr. Fison delivered the third of а series of four 
lectures on electricity at Bournemouth. His subject was 
* The Dynamo." The last of the series will be on Wireless 
Telegraphy." | | : | 

Before the Aberdeen Mechanical Society, on 4th inst., two 
papers were read by associate members competing for the 
prizes offered by Mr. Walter Dixon, electrical engineer, of 


‘Glasgow. Mr.G. F. Rose secured the рез for а paper 


on “ Electricity in Coal Mining," and 
second prize for * Electric Welding." 


G. Anderson 


Presentation.—Mr. John Pilling, who has been appointed 
borongh electrical engineer at King's Lynn, was last week 
made the recipient of a handsome presentation from the staff 
at the Bolton Corporation electricity works, where he was 
chief assistant. The presentation took the form of a hand- 
some marble clock, with side ornaments. 
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Wages Dispute in the Engineering Trade,—On 6th 
and 7th inst. a conference of the executive committees of 
the National Federation of Engineers’ Employers and the 
Amalgamated Society of Engineers: was held at the Hotel 
Métropole, London, for the purpose of considering a wages 
dispute in the trade which has arisen in Mid-Lancashire, 
Halifax, and Newcastle. . The terms of settlement decided 
upon at the conclusion of the engineers’ great strike some 15 
months ago were that all cases of local disagreements 
between the masters and men should be submitted to the 
executive committees of their respective organisations. 
Accordingly the committees met to discuss the first dispute 


of any importance which ‘has oocurred since the general. 


strike. Mr. R. Sinclair Scott presided. The dispute has 


occurred through the operatives in Mid-Lancashire, Halifax, 


and Newcastle-on-Tyne asking for an inorease in wages of 
2в. а week. The masters refused to acoede to the request, 
and the matter was referred to the committees. The dispute 
affecta about 6,000 hands. Information was communicated 
to the press at the close of the conference that a reoom- 
mendation had been jointly agreed upon, whicb, in due 
course, would be submitted to the parties concerned. The 
terms were not divulged. 


Obituary.— We learn with considerable regret of the very 
sudden death of Mr. Andrew J. McGeoch, a partner in the 
firm of William McGeoch & Co., brass founders and elec- 
trical fittings manufacturers. Mr. McGeoch was staying at 
Bournemouth over Easter with his family, and on Tuesday 
last week, while returning to his boarding house, he was seen 
to fall. A medical man, who was near at hand, declared that 
life was extinct when he saw the deceased. After the fall it 
ceems that be never spoke again. The medical evidence 
showed death to be due to syncope from failure of the heart’s 
action. The deceased was over 50 yeara of age and was 
previously in good health. 

We regret to announce that Mr. F. L. Hutchins, of the 
firm of Messrs. Murray, Hutchins & Stirling, died at his 
London residence on the 6th inst. in his 72nd year. For 88 
years Mr. Hutchins, as legal adviser to the India-Rubber, 
Gutta-Percha, and Telegraph Works Company, had been 
closely connected with electrical development in its telegraph, 
telephone, light, and power applications. An able man, a 
kind colleague, his loss will be severely felt by the Silvertown 
Company, by his ners, and by the friends he leaves 
behind. To his family we tender our sympathy. 


Machine Tools.—Before the Society of Arts on Monday, 
a inst., Mr. Ewart C. Amos read a paper on the above 
subject, 


The Paris Exhibition.—We are informed that a sub- 
committee consisting of the following gentlemen bas been 
appointed in connection with the British Electrical Section 
of the Paris Exhibition of 1900 :—Mr. W. H. Preece, C.B. 
(chairman), Sir Henry Mance, C.I.E., Mr. Alexander 
Siemens, Mr. Henry Edinunds, Mr. J. J. Swan, Mr. 
H. Thomson Lyon (secretary). * 


Sentence.—Mr. Justice Grantham on Wednesday sen- 
tenced Claude T. J. Vautin, metallurgical chemist, to six 
months’ imprisonment without hard labour. The case has 
been ref to in the REVIEW on several occasions. 


Hooper’s Core.—It is of interest to hear that Messrs. 
Hooper’s Telegraph and Indis-Rubber Works, Limited, are 
thipping to China next week, for the Great Northern Tele- 
graph Company, a farther 230 tons of two-core and single- 
core cable containing Hooper’s core made in 1870-71, which 
has now been re-sheathed. Tests have shown it to be as 
good as when first made. 


85 5 e . 

uart of Ap este gave judgment in the appeal of 

defendants АЕ the case at the Castner-Kellner АПЫН Com- 
ny, Limited, v. The Commercial Development Corporation, 
imited. The сазе was reported in our issues of March 3rd 

and 10th. The Master of the Rolls and Lord Justice Rigby 

were of opinion that the judgment ought to be reversed, and 

judgment was entered for the defendants accordingly. Lord 
ustioe Vaughan Williams disagreed. | 


The Penalty of Greatness.—The editor of the Syren 
and Shipping has entered а timely protest against the pub- 
lication in the daily preas of a lot of theoretical and non- 
gensical twaddle from hysterical survivors when such 
disasters as that of the Sella arise. But the worst offenders 
are the writers on the editorial staffs of these very papers. 
Take, for instance, the Pall Mall Gazette of last Monday. 
Discussing wireless telegraphy, the scribe tella us that tri 
are now being made with a moving vessel and a fixed point 
on shore, and if they come off a vessel will always be able to 
know where she is in a fog. 


A Marconi station on the Casquete, a receiver on the approaching 
Stella, and there will be no more disasters like Maundy Thursday's. 


Such is the simple safeguard of the P. N. G., and Marconi 
has much to answer for. Nevertheless, as Marconi’s signals 
will affect his receiver up to a distance of 30 miles, how is 
the poor benighted fog-bound captain to know whether he is 
within that distance of. laud or only 80 yards from the 
signalling station ? And how is the operator, who can see 
nothing, to tell the captain whether he is close in shore or 
miles away? No, the P. H. O. does not go far enough. It 
must have a skilled electrician in addition to the telegraph 
operator, a man who can exactly measure the resistance of 

e ether between 1 and shore, if the skipper will only 
make sure that his end of the ether is properly “ earthed,” 
and then bya simple calculation we arrive at the i 
distances between station on shore and vessel at sea. We 
commend this addition to our contemporary’s admirable pro- 
posal with the deference we invariably feel for the P. H. G. 
As а correspondent to the Westminster Gazette aptly 
pats it :— 

With the growing efficiency of journalism there has arisen a 
tendency, among writers of по расса! ехрегіепое, to rush into the 
discussion of technical affairs with an air of omniscience which would 
sit awkwardly even on competent men. 


Appointments Vacant.—The Belfast Electric Oom- 
mittee is wanting an assistant electrical engineer at £150 per 
annum. See “ Official Notices” this week. 

The Sheffield Corporation wants a mains superintendent 
at £250 а year. See our Official Notices,” 


Electric Lighting at Buckingham Palace.—In the 
House of Commons on Monday Mr. Caldwell asked when the 
installation of the electric light at Backingham Palace, which 
was estimated to cost £11,000, and on which £38,500 had 
already been expended, was to be completed. Mr. Akers- 
Douglas, replying to the various questions asked, explained 
that the amount which they were taking this year for the 
extension of the electric light in Buckingham Palace was an 
amount on aooount. A further sum would probably have to 
be expended before the full service was complete. This 
matter was very carefully gone into by a committee some two 
or three years ago from the point of view of safety from fire, 
a was decided that, as far as possible, electric light should 

used. 


The Education of English Workmen.—The giving 
out of the Atbara Bridge contract to America provides 
„Viator with a text for a letter to the Times on the above 
subject, in which he oom the education of the British 
workman with the American and Continental, much to the 
disadvantage of the first named. He quotes the statement 
of an English electrical manufacturer, whose workmen 

have not the necessary library education to qualify them to 
become first-rate workmen. They have left school at 11 or 12 years 
of age, and they read with difficulty, and hardly write more than 
their names. y could not follow the simplest lecture on a scien- 
eee and as to reading a manual, it might as well be in 

LA 


At Zurich, says “ Viator," after a lad of 14 has entered a 
technical or trade school, he is obliged to spend two morn- 
ings a week at a literary school, во as to keep up and improve 
his general knowledge. A deplorable state of things exista, 
he says, in the trades .of А жечу watchmakers, dentists, 
jewellers—all beaten out of the field by French and German 
educated artizans. 


Appointment се understand that Mr. Stephen Kirk- 
wood, of Edinburgh, has been appointed assistant engineer to 
the Lancaster Corporation electricity works. 
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NEW COMPANIES REGISTERED. 


Neild's Sleeve Electric Joint Syndicate, Limited 
(61,364).—This company was registered on April 4th, with а capital 
of £5,000 in £1 shares, to adopt an agreement with Harry W. Neild, 
and to carry on the business of i , mechanical engineers, 
and makers of electrical apparatus, telephone and telegraph instru- 
ments, cables, wires, &c. Tho first subscribers (each with one 
share) are:—James Myerson, 112, Leighton Road, Kentish Town, 
clerk; Wm. H. Harton, 53, Tytherton Road, Upper Holloway, 
accountant; Harry W. Neild, 27, Tyson Road, Forest Hill, engineer; 
C. О. Ohristopher, 5, Victoria Road, Norwood, gentleman; Frederick 
C. Pallett, 87, St. John's Road, Upper Holloway, registrar; Oharles 
H. L. Alder, 6, Lancaster Place, Hampstead, solicitor; H. W. Allason, 
194, Holland Park Avenue, W., gentleman. Registered without 
articles of asscciation. 


Ferrolite Electric Syndicate, Limited (61,976) — 
This company was registered on April 5th, with а capital of £30,000 
in £1 shares (8,000 "A" and 22,000 B), to acquire Provisional 
Patents Nos. 92,070, 23,306 and 23,307 of 1898, granted to Oharles 
Levetus for “improvements in and relating to galvanic and other 

ies,” to adopt an agreement with Edward L. and Charles 
Levetus, and to iei on the business of electricians, mechanical 
electricity, and electrical apparatus manufac- 

turers. The first subscribers (each with one pi are :—Edward 
L. Levetus, 37, Vittoria S'reet, Birmingham, agent; Al L. 
СоШте, 31, Lawrence Lane, Cheapside, solicitor; Vang Page, 
Haldon House, Mottingham, Eltham, Kent, clerk; Henry O. Sawyer, 
Stanford, Muswell Avenue, Muswell Hill, N., clerk; John M. Bell, 
18, Oambridge Road, Eastbourne, book-keeper; Ernest J. White, 12, 
Delamere Street, Paddington, clerk; George L. Laming, 161, Whit- 


Road, Bowes Park, N., clerk. The first directors (to num- 


tington 

ber not less than four nor more than seven) are Hymen Levetus and 
Edward L. Levetus, who may appoint other directors ; qualification, 
£500 ; remuneration as fixed by the company. 


Young & Marten, Limited (61,380).—This company 
was registered on April Sth, with a capital of £275,000 in £1 
(150,000 6 per cent. cumulative preference), to acquire the business 
carried on H. Marten, at Stratford, Leytonstone and 
Walthamstow, in Essex, at St. Andrew’s Wharf, Millwall, Middlesex, 
and elsewhere, as Young & Marten," to enter into an agreement 
with the said vendor and to carry on tho business of iron and brass 
founders, metal workers, boiler makers, lead smelters, machiniste, 
fitters, mechanical, electrical and sanitary engineers, stove, grate and 
range manufacturers, motor car and cycle manufaeturers and dealers, 


Scoresby Street, x „ glass merchant; Hrnest 
, Tylney House le Lane, Snaresbrook, clerk; Frank W 
Marten, Tylney House, Eagle Lane, Snaresbrook, k; Edward M. 


Edwards, 162, Romford Road, Stratford, E., manager; Benjamin 
Oarter, Woodford Road, нн, E., salesman; Richard Letby, 
55, Darenth Road, Stamford Hill, N., traveller; and Percy B. Wood, 
403, Romford Road, Forest Gate, E., cashier. The first directors (to 
number not less than three nor more than five) are 
chairman, Frank W. Marten, Ernest Marten, Edward M. Edwards 
and James Olark; qualification, £500; remuneration as the company 
may decide. 


to adopt an ent wi 


hen Sellon, civil engineer ; 
Donington House, Norfolk Street, W. O.; 
Wm. M. Murphy, 39, Dame Street, Dablin, public works contractor ; 
John Lewis, 40, Olaylands Road, Olapham, S.W., clerk. The first 
directors (to number not less than three nor more than six) are to be 
n by the subscribers; qualification, £100; remuneration as 
fixed by the com 
Street, Strand, 


Longford Wire Company, Limited (61,884).—This 
registered on April 6th, with a capital of £100,000 in £1 
shares, to acquire the business of the Longford Wire, Iron and Steel 


on the business of 
wire drawers, wire weavers, me and electrical 
er gineers, machinists, boiler 
verters, бс. The first subscribers (each with one share) are :-—Edwin 


gton 

Sankey Street, Warrington, chemist; John L. 
Parkinson, Bewsey Chambers, Warrington, chartered accountants ; 
Wm. Richardson, Marson Street, Warrington; coal merchant. The 
number cf directors is not to be less than t nor more than seven ; 
the first are John Geddes, J.P., Obarles J. Holmes, J.P., John L. 
Tunstall, Ricbard T. Fairclough, J.P., and James F. Dutton; quali- 
ae £200 ; remuneration, £30 each per annum and a share in the 
pro 

Chatsworth Arc Lamp and Electric Lighting 
Syndicate, Limited (61,392).— This company was registered on 
April 6th, with a capital of £26,000 in £1 в, to acquire certain 


H. Marten, 


e Bournemouth, 


y. Registered office, Donington House, Norfolk. 


British and foreign rights granted. to Haldane G. Coteworth in con- 
nection with the manufacture of атс lamps, an 100-hour enclosed arc. 
lamp, a 40-hour donble earbon lamp, aod a photographic lamp, te 
enter into кп agreement with Arthur Ormsby, and to carry on the 
business of electricians, engineers, lamp makers, and suppliers of- 
electricity. The first subscribers are:—Haldane G. Cotsworth, 125, 
Merton Wimbledon, electrical engineer, 10 shares; Alfred 
Haynes, 42, The Broadway, Wimbledon, grocer, 5 shares; Geo. A. 
Wright, 28, Belle Vue Road, Wandsworth Common, B.W., secretary, 
5 shares; Obas. G. L. Cator, 7, Southwick Place, London, secretary, 
10 shares; Alexander Gascoine, 124, Chancery Lane, W.C., engraver,. 
5 shares; Arthur Mc cken zie, 23, High Street, Peckham, secretary, 1 
share; P. О. J. Macphee, Merton Park, Surrey, gentleman, 1 share. 
The number of directors is not to be less than two nor more than 
six; the subsoribers are to appoint the first; qualification of first. 
directors, 10 shares; of others, 150 shares; remuneration, £1 each. 
per board meeting attended. Registered office, Arundel House, 
Arundel Street, Strand, London, W.C. 


Edison-Bell Automatic Phonographs (Western 
Counties), Limited (61,408).—This company was registered on 
April 7th, with а capital of £11,000 in £1 shares, to acquire a license 
from the Hdison- Bell Consolidated Phonograph Company, Limited, 
for the sale, exhibition, and use of the Automatic Phonograph, with 
he penny-in-the-slot attachment in Somerset, Gloucaater, (part of) 
Carmarthen, Pembroke, Oardigan, 
Brecon, and Radnor, and to on the business of electricians, 
electrical, mechanical, and me ical engineers, бс. The first 
Subscribers (each with one share) are: —Lasoelles Carr, Penarth, | 
tleman; Lewis Morgan, 100, Cathedral Road, Cardiff, solicitor ; 

T. Box, 42, Cathedral Road, Oardiff, solicitor; Patrick 

W. Garey, 52, Newport Road, Cardiff, gentleman; John W. 
Courtis, Buildings, 8t. Mary's Street, Cardiff, stockbroker: 
Herbert A. Astbury, 65, Oathedral Road, Cardiff, bank manager; 
Harry Western Mail Chambers, Oardiff, solicitor. 
ber of directors is not to be less than two nor more than five. The 
subscribers are to appoint the first; qualification, EI CO; remunera- 
tion, £100 per annum and a share in the profits divisible. | 


t 
Devon, mouth, Glamorgan, 


= CITY NOTES. 


Ernest F. Moy, Limited. 


Tax report of the directors states that a profit of £489 18s. 644. bas 
been earned during the year, and the directors recommend that this 
be dealt with as follows:— 


10 per cent. dividend on 3,500 ordinary shares . #950 00 ` 
6 per cent. dividend on amounts M up on preference 
shares (calculated from the the instalments 


were received) less income-tax ab. ae 5 8 7 
10 per cent. of profit to general reserve account... 49 0 0 
Income-tax on ра 188. 851. ... 85 . 16 6 8 
And that the be carried forward to next year 
accounts o „„ „ „ we „ 08. 95 Di 
| £489 18 8j 
The directors again ose to 10 per cent. of the profit to the 
reserve eoe тыь will g up the reserve to £126 


. Duringt six months they ро 
to refuse а large number грата and it has bsoome absolutely 
neces to raise further capital and to increase the sizs of the works, 
in order to cope with the increasing volume of business, and for the 
realisation of these objects an general meeting has been 
called, vide the enclosed formal notice. 


Elmore’s German and Austro-Hungarian Metal 
Company, Limited. 


Tun annual report states that the directors submit the accounts of 
this company and those of the Metall" Company made up to 
December 31st. The accounts of the former company require little 
comment. The directors endeavoured to carry out the scheme of 
conversion of the debenture stock, but owing to the lack of support 
piven by the shareholders, they were unable to do so. They were, 

owever, able to issue £7,512 at par, redeemable at par, and £8,000 
in addition was taken up by one shareholder at par, redeemable at 
1 per cent. premium. The directors propose to such con- 
version until June, 1900. With regard to the " Company's 
accounts, both sales and profits show a considerable increase as 
compared with the previous year. The directors of the '' Metall" 
Company, having in mind the largo cash requirements of the com- 


y for the purchase of copper, believe it would be, under сто пагу 
Ше шал. in the intereste of the company not to орау а dividend, 
but, in view of the long period taken to re the dividend-earning 
stage, they declared a dividend, after setting aside the legal reserve. 
The amount to be received by the Austrian Company from the 
„Metall“ Company is M.150,000, or £7,500, from w has to be 
deducted the amount of the charges (£3,235 3s. 4d.) of the past year. 
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From the balance the directors recommend Mo ere of an interim 


dividend of 73 cent., or 9s. per share, free of tax, to the 
shareholders. one-tenth of the net profit due to the 
shareholders being too small for division will be carried forward to 
their credit. In future the accounts of the “ Metall” Company will 
not be published. ! 


Guildford Electricity Supply Company.—A satisfactory 
was presented at the annual meeting of the Electricity Supply 


report 

Company. At the end of the first year there were 52 customers, and 
an output of 15,000 units. The statistics for the second year recently 
completed showed that the customers numbered 79, while the output 
was over 29,000 unite. It was stated that the cost per unit to the 
company had fallen from lid. to about 54d. During the past year 
the price to customers in Guildford had been reduced from 8d. 
unit, with varying discounts, to 6d. net. The directors jéportod “a 
balance of profit on the revenue account, after an allowance of £150 for 
depreciation, of £149 odd. The report was adopted, and the retiring 
directors were re-elected. | 


Automatic Telephone Company, Limited. — The 
adjourned meeting of this company was held last week at Winchester 
House. Mr. Ma E. Alexander occupied the chair, and after some 
remarks, а resolution was passed forthwith removing Mr. Margowski 
from the office of managing director. A proposal to amend the 
articles so as to alter the voting power in such manneras to prevent 
Mr. Margowski from outvoting the general body of shareholders was 


also agreed to. It was further decided that the committee should be 


authorised to take such steps as they might be advised are necessary 
to enforce the resclutions nassed at the meeting. | 


The Indo-European Telegraph Company.—The 
directors, after adding £15,000 to the reserve fund, have determined, 
subject to audit, to recommend the payment of a dividend for the 
six months ended December 31st, 1898, of 17s. 6d. per share, making 
with the interim dividend already paid 6 cent., and a bonus of 
20s. per share, both free of income-tax, & in all 10 per cent. for 
p year. Thedividend and bonus will be payable on and after May 

next. 


Blackburn, Starling & Co., Limited.—The nominal 
capital of this company which takes over the business of Mr. Joseph 
Blackburn, contractor, electrical manufacturer, &o, of Nottingham, 
is £12,000 in £1 shares, and subscriptions have been privately invited 
for an issue of 8,500 shares at par. The offices of the company are at 
Gresham Works, Waterway Street, Nottingham. 


Eastern Extension Telegraph.—Subject to confirma- 
tion by the shareholders, the directors have declared a dividend for 
the quarter ended December 3166 last of 2s. 6d. per share, together 
with a bonus of 4s. per share, or 2 per cent., making a total distri- 


bution of 7 per cent. for the year 1898. The dividend and bonus will 


be paid on 27th inst. 


Oriental Telephone and Electric Company, Limited. 
—The directors have resolved to recommend to the shareholders, sub- 
ject to final audit of the accounts, a further dividend of 84. share, 
free of income-tax, making, together with the interim divi paid 
in October last, 5 per cent. for the year ended December 31st, 1898. 


Caba Submarine Telegraph Company, Limited. 
—The Popi теп = icr at T mr de eek 
a nas 8. 8 on во shares, 
er free, for the half-year ended December 31st. 


Stock Exchange Notice.— The Committee of the 
London Stock Exchange have granted a special settlement for the 
balance of the 6 per cent. preference shares of the British Insulated 
Wire Oompany, Limited, for April 12th. 


Metropolitan Electric Supply Company.—Mr. James 
Carr Saunders has been appointed a director of this company. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending April 8th, 1809, were £602 108. 10d.; aggregate to date, £3,128 4s. 7d. 


The Bristol Tramways and 


Oarriage Company, Limited.—The receipts for the 
week ending April 7th, 1899, were 22587 163 10d. ; corresponding period, . 


1808, 42,810 9s. 0d. ; inorease, 4777 7s. 10d. 


The Обу and Booth London Raflway Company.—The reoeipte for the week 
ending April 9th, 1899, were £976; week en April 10th, 1898, £884; 
increase, £92; total receipts for half-year, ‚ £10,251; corresponding 
period, 1898, £15,826 ; increase, £425. Miles open, 8j. 


The Dover Corporation Blectric Tramways.—The receipts for the week 
ending April 8th, 1800, were £214 Os. 9d.; week ending April 9th, 
1808, 2119 2s. 7d.; increase, £94 18e. 2d. Total receipts to date, 1899, 
£2,109 198. 9d. ; corresponding period, 1898, £1,514 17s. 2d.; increase, £595 
2s. 7d. Miles of track open week ending April 8th, 1899, 8; week 
ending April 9th, 1898, 8. Car miles run week ending April Sth, 1899, 
4,201; week ending April 9th, 1898, 2,627. Number of cars, week ending 
April 8th, 1899, 11; week ending April 9th, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, April 7th, 1899, were as follows:—D. U. T. Co., horse cars, 
£2,168 бв. 3d. ; ditto, electric cars, £1,252 188. 8d. ; D. 8. D. Co., electric cars, 
£994 2s. 10d.; total, £4,405 18. 4d.; corresponding week last year—D. U. T. 
Co., horse cars, £32,467 58. Ed.; ditto, electric cars, £406 18. 0d.; 
D. 8. D. Co., electric cars, £449 бв. 74. ; total, £8,822 18e, 8d.; increase, 
£1,06288. Id.; aggregate to date, £45,955 198. 2d.; ditto last year, £42,440 148. 2d.; 
increase to date, £3,515 5s. Od. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week 
March 29th, 1899 
1898, £10,712, Miles of track open, 6} 
of cars, 16. | А . 
The Liverpool Overhead Railwa Compan Ahe receipts for the week ending 
April 9th, 1809, smoun to 1,654; corresponding week last year, 
e а inorease, £185. 1898 includes Good Friday; 1899 includes Easter 
onday. 


The South Staffordshire Tramways Company.—The receipts for week ending 
April 7th, 1809, were 2928 17s. 6d.; aggregate receipts for 14 weeks, 
48,588 158. 7d.; week ending April 8th, 1896,£600 6s. 0d. ; aggregate receipts 
for 14 weeks, £8,061 108. Id. 


STOCKS AND SHARES. 


Wednesday Evening. 

Tus four-cornered contest to decide which company shall have the 
honour (and profit) of supplying the City with electric light has been 
the main feature of interest to the market during the early part of 
this week. Some shyness in making prices, a slight disinclination to 
deal at all until matters assumed a more settled position—these are 
the two principal results of the weeh's work. Within the Stock 
Exchange there is a pretty general impression that the City of 
London Oompany will successfully maintain the monopoly, with 
whose loss it is threatened by the Charing Cross, the Smithfield, and 
the Metropolitan Oompanies. To back this view House men 
point to the special meeting of the Court of Common 
Council last Monday, when it seemed to be made clear 
that the Corporation is unfavourable to any change which might 
involve farther difficulty when the time arrived for tke company 
to be bought up by the City. The Board of Trade inquiry on Tues- 
day, when Sir Courtenay Boyle humorously described bimself as 
being in the position of the lady who listened to three eloquent 
suitors for her daughter's hand, but who was unable to get her 
daughter to tell which of them abe preferred, only served to make 
the market a little fidgety, with the result of a general decline. City 
of London fell ? to 17}, Charing Cross shed the same amount at 11, 
but recovered to 113. Other London shares remain about the same 
as when we last wrote. St. James’s and Pall Mall Electric bave 
risen 7s. 6d. to 172, but County of London are unsffected by the 
“complaint” which its promoters lodged before the Select Oom- 
mittee of the House of Oommons, and which was directed against 
the Board of Trade because the latter refused to grant the company 
powers to supply various suburban districts with electricity. South 
London are harder at 38. The new issue of Chelsea 4j per cent. 
debenture stock, in which a special settlement has jast taken place, is 
quoted 114—116. 

Among telegraph shares the Globe Telegraph Trust announces a 
quarterly dividend of 3s. per share on the ordinary capital, which is 
payable on April 29th, free of income-tax. The preference share- 
holders will receive 2s. 6d. at the same time. No change is noticeable 
in the price of the ordinary, which is eteady at 18. Indo-European 
shares will receivea dividend of 17s. 6d. per share, plus a bonus of £1 
per share, which makes 10 per cent. for the year, or the same as has 
been paid for 1896 and 1897. The price is nominally 58, but little or 
no market can be found. 

A slightly better feeling has sprung up in the market for electric 
railway shares. Oentral London fully paid can now be sold at 10. 
City and Bouth London stcck, however, is still quoted at 68}, the 
market in this being also extremely limited. 

The Midland Electric Corporation for Power Distribution, Limited, 
will probably make a place for itself in the London Btock Exchange, 
where at present it is almost unknown. The company bas just 
issued а pamphlet outlining its objects, and adds an interesting 
account of ite application to the Board of Trade for supplying elec- 
tricity, &c., to the southern parts of Staffordshire. The ground is 
one which is barely served at all at the present time, and the com- 
pany appears to possess а good scope for work. Other provincial 
descriptions are hardly mentioned. 

Doulton preference shares are 26s. to 27s , and although the special 
settlement tcok place а week ago, they have not yet been 
to the Official List. It is thought that when the trifling alteration 
in the company's papers is made which is required by the Btock 
Exchange Committee, the official quotations will quickly follow. 
Babcock & Wilcox are lower at 334, but Glasgow is taking very little 
interest in the shares, and London looks to the North for inspiration 
in them. Electric Construction are quoted at 23, and of Henley's 
there is а small seller about at 26. К 

In the tramway section there ís а good deal of quiet strength. The 
Anglo-Argentine dividend of 2s. 3d. per share, making 3? per cent. 
for the year, as against 3 per cent. in 1897, is considered distinctly 
good, bat the price is virtually the same at 4,,. British Electric 
Traction remain at about 19, and there is not much life in them. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock " Вайпеш done 
Present . or Dividends for Closing. соза aring 
res NAME Sbare| tho last three years. Apen n | queda "Арага, 
1896. | 1897. | 1808. Highest.| Lowest 
124,400l| African Direct Telegraph, 4 95 E ss ese vee | 100 | ... T .. |100 —104 |100 —104 sei — 
25,000 | Amazon Telegraph, shares 898 өз ‚| 10 š 2 8— 4 8— 4 " А 
125,000 Do. do. 5% Debs. Red. dus ө» eee | 100 —. | 87 — 92 87 — 92 
905,560?) Anglo-American Telegraph  ... з ie Stock E2 18s| 8 $ £8 Өз 65 — 68 65 — 68 674 | 66 
8,047 ,2201 Do. do. 6% Pref. ase ee .. |Btock|£5 6а 6 6 95 1174—1184 |118 —119 119 | 118} 
8,047,220 Do. do. vi Ni i кеё ... [Stock] ... .. |188. | 144— 16 14 — 143 148 | 143 
205,151 Brazilian Submarine Telegraph "M ..| 1079517 9$ | ... | 152— 16}ха| 152— 164 164 | 163 
75,0001 Do. do. Debs. "апа series, 1906 .. | 100 | ... ies eee |110 —114 [110 —114 a кез 
44,000 | Chili Telephone, Nos. 1 to P^ 000 .. sas бы 066 5 4 4 any 21— 8 21— 8 s is 
10, 000, 0006 Commercial Cable ses "t T T .. $100 | 8 8 8% 185 —195 xd|185 — 195 190 | 188 
1,892, 5281 do. Sterli 500 year 4 % Deb. Stock Red. Stock Р * acm —106 xd/104 —106 1062 | 105 
224,850 Consolidated Telephone Construction and Manufacturing | 10/- 14 м 155 1 x - T 
16,000 Cuba Telegraph ... eco ~ bee 00 eee soe 10 8 7 9 — 1 9 — 1 eee seo 
6,000 Do. 10 % Pref. és»; ^ es eec ees .. | 10 [10 10 i 18 — 19 184— 194 ET бай 
12,981 | Direct 108 Telegraph  ... i -— 5 4 4 sis 4 — 5 xd 4— 5 aes 
6,000 do. 10 Cum. "Pref. 5 10 10 .. | 10 — 11 xd| 10 — 11 ove 20а 
90,0001 De do. 4% 95 Debs., чо. 1% 6,000 . 50 43 44 . |106 —1099% |106 —109% vil "" 
00,7101| Direct United States Cable eee * | 20 34% ees 124— 12jxd| 12 — 123 124 124, 
120,000 Direct West India Cable, 4 % Reg. "Deb. eee 006 100 ТҮ eee eee 108 —106 108 —106 eee ove 
4,000,000 | Eastern Telegraph, Ord. Stock . ves eee Stock 64% 7 $ .. |179 —184 177 —182 180 | 1701 
1,795,000 Do. 80 Pref. Stock 100| .. | ... 102 —105 102 —105 1044 | 102 
89,900 | Do. Debs., yable Angast, 1890... 100 5 b 99 —102 99 —102 Ves TY 
1. 482, 2681 Do. Mort. Deb. Stock ^. Stock 4 4 125 —129 125 —129 125 ae 
250,000 "d Iw Astralasia, e China lagu Т ..| 10 |7 7 18 — 184 | 18 — 183 183 | 184 
us. u 1900, ann. 
16,2001 drgs. m reg. 1—1 040, 8 .976—4,826 100 5 % 5 % 99 —]108 09 —103 s.e. eec 
64, 400 Do. do. Bearer, 1,060—8,918, 4,827—6, 100 | 6 $ 5 100 —1083 100 —108 M Suy 
820,000: 2: 5 S. Л 50 ae a Ыы” „Stock 4 4 .. |125 —129 |125 —129 iin. ЕТ 
astern an can Te egraph, ort. eb., 
85,1002 1900 red Mesa dres., tog: Nos. 1 to 2, 848 100 5 % „ TT 00 —108 00 —108 ose еее 
48,5001 Do. do. bearer, 2,844 to b, 100 | 5 ees 100 —108 100 —108 eee ees 
802,000: 35 4% Mort. Dabs., No. 1 to 8,000, red. 1909 100 | 4 T *. 1102 —105 102 —106 site ida 
200,000} Do. & ны Dres Mt. Debs. (Mauritius Bub. 5 1—8,000 | 25 4 T .. |104 —107% |104 —107% ses ese 
190, 227 Globe абера ыг TT eee 0 00 eee ees 10 44 4 бе 123— 18} 122— 18} 183 123 
180,043 Do. 6 % Pref. eee eee ese 10 6 6 6 102— 17} 164— 174 174 174 
150,000 Groat Northern logre raph, 8 0477 125 fi m бз. . | 10 10 10 зо — 81 зо — 81 304 
ax an ermu able, st Mort. De 
= ps nid dur qur to 1500, Red. ) * ERE ч > - " 1s 
1 000 uropean elegra (Ty) vee 10 10 — 5 — 60 see е 
100, 000 London Platino-Brasilian Telegraph, 6 % Debs. .. . | 100 6 6 5 .. 108 —111 108 —111 ‘ea 
490,000 National Telephone, 1 to 490, 000 oo eee 0 00 [Ir 5 53 6 6 5 4 — 5 4 
15,000 Do. 6 Cum. 1st Pref. eee eee eee 10 6 6 6 11 — 18 11 — 18 12 111 
15,000 Do. 6 V Cum. 2nd Pref. ... eee 10 | 6 6 6 1l — 13 11 — 18 128 
950,000 Го. 5 $ Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 52 5} 441 43 
1,829,4711 Do. 31 Deb. Stock Red. Stock| 33 8i 34 99 —101 99 —101 101 99 
71,604 | Oriental Telephone and Nleo., Nos. 1 to 171,504, fully paid 1|5 6 UM i— 1 i— 1 
100,000l1| Pacific and European Tel., 4 Ф Guar. Debs., 1 to 1,000... | 100 | 4 4 105 —108 105 —108 T 
11,889 Reuter's eec [III 000 00 eee eos 8 5 5 01— 71 7 = 8 7 eee 
8,881 Submarine Cables Trust #00 eee eee eee 0006 Cert. #06 ee 140 —145 140 —145 141 0 
58,000 | United River Plate Telephone гел eee eec eec 5|5%|6% S os 
151,7881 Do. do. 5 Debs. 0 00 [I eee Stock eee ee 104 —107 104 —107 ee 0 00 
200, O00 West African Telegraph, 5 Y De 100 5 $ 15 Ф 99 —102 99 —102 ek eos 
80,008 | West Coast of America, Nos. 1—90, ,000 and. 58 001.—88, 008 ove — 1 — 1 1 eec 
150,000 Do. do. 4% Debs., 1—1, 500 gus. b Bras. Sub. E 100 T M . |108 —106 108 —106 s eec 
889,521 | Western and Brazilian Tel ph 4 95 Deb. Stock Red. ... Stock) ... ec 100 —109 |106 —109 1073 TP 
88,821 West India and Panama T ph eoe 2 00 ese eee 10 1 4 . 2 Tem 2 TEU 24 
84,568 Do. do. do. 6 Y Cum. 1st Pref. ... 106 6 104— 11 104— 11j 
4,000 Do. do. do. 6 Oum. 2nd Pref. eee 10 6 6 е 9 — 10 9 — 10 ee 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 5 5 .. 106 —108 105 —108 T T" 
168,100} Western Union of U.B. Telegraph, 6 % Ster. Bonds ... | 100 6 6 .. |100 —105 100 —106 гаа T 


ELECTRICITY SUPPLY COMPANIES. 


80,000 Oharing Cross and Strand Hlectricity Supply œ| 5/6 * 7 * 892, 11 — 12 |10j— 11 1198 114 
20,000 do. do. 4% Cum. Hes б 6 — d 6 — bote e 
84,000 cons en leor Supply, Ord., 559 |6916 % 71— 71— 8 8 ( 
100,000 do. 9 Deb. Stock Red... - [Stock Д | 4 .. Ml4 —116 114 —116 dis ose 
00, 000 Ону of "London ооо Lighting, Ord. 40,001—100,000 .. 10 7 J 10 6 17 — 18 | 164—17% | 18 | 16 
40,000 Do. 6 Y Oum. Pref., 1 to 40,000 ... 10 | 6 6 6 16 — 16 16 — 16 153] .. — 
400,000 Do. 65% Deb. Stock, ‘Berip. p. (iss. at чаш) ай) „| б 5 . 124 —129 [124 —129 T T 
40,000 бошу of Lond. & Brush Prov. E 10 né | wi | nil | 11 — 12 11 — 12 1! lly 
20,000 do. do. ^" 40,001 —60,000 10 6% 6 Ф | 14 — 16 xd| 14 — 15 144 | 14 


17,400 РРА Bleo. бер: Ота. 8 117, 400 


5 — 52 54— bus eee 
19,661 оше оше 1 une Supply, a 101 to 19, 661 5 of J 


6% | Si— 9% | 8 
d 10 


. "Oo 


12,000 1% Cum. Pref. ... 517% 9 — 9 — 10 ot oes 
110,000 | London — Supply УТ Limited, Ord. а 8, ... : газ at 4 — 4 3 

48, 050 Do. д. do. 0 % Pref. 5 ... . 6 $ 7 — 7 65 65%, 
100,000 Do. do. 4% 1st Mt. Db. Stock Rd. Stock 105 —107 |105 —107 без n 
62,500 Metropolitan Blectrio Supply, 101 to 62,500 з . 10|5 * 6 * 5 [4 17 — 18 xd| 17 — 18 178 174 
22,500 55 Nos. 62, 501 to 85,000, £7 paid 10 *. |18 — 14 xd; 18 — 14 132 
220,000 Firat Mortgage Debenture Stock | ... 449 | 4% *. 117 —120  |117 —120 ен 

6,452 Notting p Blectrio hting eee eee eee 10 4 6 6 164— 173 164— 173 

81,980 | Bt. James’s and Pall Mall Electric Light, Ord. ... 5 10175 14% па 17 — 18 174— 18} 18 17§ 
20,000 Do. do. 7 95 Pref., 20,081 to 40,080 5 7 7 7 » — 10 Е — mie гае 905 
65,000 | South London Electricity Supply, Ord., £3 paid ... eee is: a 8i 38 3} 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 zii 5 9 12 Ф 12 Ф + a 1 16 — — 16 16 153 


* Subject to Founder's Shares, verpool Exchange. 
Unless otherwise stated all shares deferred used as 
t isa aha sl share are Fly paid. ot d Dividenda gaia tn dated share warrants сайы Daing аке 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock | Business 
, Present NAMB. or Dividends for 3 Closing daring week 
Issue. аме the last three years. April 5th. April 12th. Aprili e 1 
60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000  ... san E 1: 10 X 10 X1 34 3 — 83 ze is 
90,000 Do. 4} % 18 Mort. Deb. Stock Red. vss Stock 95 —100 xd| 95 —100 


80,000 | British Electric Traction. 100. | 6 99 194— 20 xa] 182— 194 | 199 | 18H 


Do. do. 6 95 Cum. Pref. 80,001—40,000 
10,000 { (issued at £2 10s. prem. all pa.) . 10 .. s .. |182— 144 | 18$— 14} 14 | 131 
200,000 Do. do. 5 9€ Perpetual Debenture Stock ... |Stock| ... E .. {125 —128 xdj126 —129 127 | 1263 
90,000 | Brush Eleol. Enging., Ord., 1 to 90, 0 ũũrU᷑UH! TT Vi 8| wl nil sid li— 2} li— 23 25 1j 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 2, nil 49%. ... 2— 2% 2)— 23 270 
125,000! Ро. do. 4j 95 Perp. Deb. Stock ... |Btock| ... а .. 110 —114 110 —114 on 
E Aug as 5 8510 c Ens ea Red.. Stock ex .. 102 —106 паи Vis s 
20, ender's Cable Construction 8 8, Nos. 1—20,000 ... 5 | 10 1 .. | 124— 184 | 1 1 184,| 13 
90,000 Do. do 4$ 95 1st Mort. Deb. Stock Red. |Stock A > *. 114 —117 |114 —117 a ге 
85,250 | Central London Railway, Ord. Shares 925 es ss 100 ж M 9$— 10j 9$— 10} 10$ | 10 
178,808 Do. do. do. £8 paid acl ДО] aes ies T 72— 8i 1@— 8} iss ei 
61,088 Do. do, Pref. half.shares £8 pal 34— 4 3— 4 
71,447 Do. do. Def. do. £5 paid oe eee 44— 4i 41— 4i 75 ps 
680,000! | City and Sonth London Railway... Stock 1A 14% 24% 68 — 70 68 — 70 69 | 68} 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10 43— 6} 4$— 6} qs d 
82,098 тороп & Со., Мое, rios e: Rm -— 8| .. Би С. 81— 3j 81— 3% 36 
o. st Mort e в., 1 to 900 of 
100, 000 { £100, and 901 to 11 ,000 of 250 Red. eee m 0.0 ‚Фе 98 — 101 98 —101 ec 
99,201 | Edison & Swan Utd. El. Lgt., © A" shares, £8 pd. 1 to 90, 281 5 53 6 | 2— 23 2— 2 28 | 2} 
17,189 Do. do. do. “д” Shares, 01—017,189 b БФ 6 4— 5 4— 6 
844,028 Do. do. do. 4 95 Deb. Stock Red. ... | 100 E 97 — 99 97 — 99 972 971 
112,100 | Electric Construction, 1 to 112,100 ... T 2| 6 6 6 21— 28 21— 98 2:.| 2 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000 днё 2, 7 T 7 e 3— 84 8 — 3$ 
140,300 Do. do. 4% Perp. Ist Mort. Deb. Stock ... [Stock M 108 —106 [108 —106 
91,196 | Elmore's Patent сор Depositing, 1 to 70,000 ... 2 i— 2 i— 3 B 
07,276 | Elmore's Wire Manufacturing, 1 to 60,385, issued at 1 pm. 2 4— 2 i— T 


9,6001 | Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 e] 10] 7 
15,000 | Henley's (W. T.) Telegraph Works, Ord. ... РА „| 10 | 10 


8,000 Do. o. do. 7 % Pref. 10 7 184— 1 184— 194 183 | .. 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 4 112 —116 [12—115 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works .. | 10] 10 10 Ф| 214— 2 214— 221 224 224 
300,000 3 Di HN pw do od 4% 1st Mort. Debs. | 100 | ... | ... A 101 —105 8 Е 102} | .. 
П way, eee eee eee 10 10 — 103 1 —1 * oe 
10,000 io do. Pref., £10 paid ive e. | 10 85 5 55 148— 144 | 148— 141 - 
87,850 Telegraph Construction and Maintenance ‘08 12 | 16 15 15 $ 87 — 41 35 — 39 394 | 854 
160,000 Do. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1900 ... | 100 iss R . |105 —108 |105 —108 ses 
18,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,00 КО. жа a 185 92— 10} — 10} - . 
18,400 Do. do. 5% Cm. Prf. Nos. 6,601 Чо 20,000 5 .. ds pos 5#— .6ixd| 52— 6} T iss 
540,000} Waterloo and City Railway, Ord. Stock 224 . 100 ... A 8 95,109 —112 109 —112 111 | 10% 


t Quotations on Liverpool Stock Ex changi: Unless otherwise stated all shares are full d. 
Dividends marked $ are — lata part or one y l Togn baring ated ай abe үре 


ham Electric Supply, Ordinary £5 (fully paid) 10}. National Electric Free Wiring 108. paid, §—4. 
British uminium, Ordinary, 104—113 7 & Pref., 12—18. Smithfield Market Electric, 31—44. 
RM 44%, Debentures of £100, 105—108. *T. Parker, £10 (fully paid), 16. 


Kensington and Knightabridge Electrio Lighting, Ordinary "api" 
ully quoi 13—134; lst Preference Cumulative 695, £5 
(rally арав an 55 107—110. Dividend, 1898, 


Kaka From заь ш Share List. Bank rate of discount 3 per cent. (February 2nd. 1899). 
MARKET QUOTATIONS, Wednesday, April 12th. 
CHEMICALS, &c. | This week. | Last week, | crease or | METALS, &o. (continued). This week. | Last week. . rer 4 
| Decrease. , Decrease, 
a Acid, Eremitae 50 .. рег ot. 5/. | 5/. | - | f Ebonite Rod - - .. per Ib. | 8/- 8/. 
a,» Nitrio 50 es .. рег owt. 22/. | 22/- 23 | f " Sheet P „ per lb, 5/- 5/- 
а „ Orxalic. vx .. per cwt.| 82/- | 82/- | P» | g Copper Bars .. рег ton #80 £80 
a „ Sulphuric .. = „ рег owt. 5/6 6/6 м | g „ Wire (basis price) .. per lb. 94d. 94d. 
a Ammoniac, Bal .. .. рег owt. 87/- 87/- $e | 9 н Sheet +» рег ton 480 £t0 
а Ammonia, Muriate (grey) per ton £19 £19 2 g » Rod * * .. per ton £80 £80 
m (white) .. per ton £926 £26 | = n German Silver Wire per lb, 1/6 1/6 
= Bleachin powder ө .. рег ton £515 | 4515 | хи h Gutta-percha, fine * .. per lb. | 6/- 6/- 52 
a Bisulphide of Carbon ,. per ton £15 415 | - h India-rubber, Para fine per 1b. 4/3; 4/4 id. dec. 
a Borax - T .,. рег ton £16 10 £16 10 - á Iron, Charcoal Sheets .. per ton | £15 £18 | L 
a Benzole (90 9|) * * .. per gal. 7/- | 7/- í „ Pig (Cleveland warrants) per ton | 47/114 48/9 94d, dec. 
a „ (50/90 °/,) ee „ per gal. 5/6 5/6 i , Forgings, according to size рег ton From #11 | From #11 T 
a Copper Sulphate .. T .. per ton £925 10 £925 10 4 , Scrap, heavy ^ per ton | 50/- to 55/- | 50/- to 55/- T 
a Lead, Nitrate e à .. per ton £9310 | #2810 s i „ Wire galvanised No. 8 . perton| #976 £9 5 2/6 ine. 
X - „ White Sugar... .. рег ton £80 10 £30 10 ә | о Lead, English Ingot .. . per ton #14 19 6 | 214 126 | ve 
» Peroxide .. ‘o .. perton | £2710 | £2710 em | Sheet .. рег ton £15 10 £15 10 
e Methylated Spirit per gal. 2/9 | 2/9 "B i Mica (uncut slabs 8” long) .. per lb. 6/6 6/6 
a Manha, Bolvent (90. y^ at | m Manganin Wire No. 28.. .. рег lb. | 8/- 8/- 
O.) per gal. 5/6 | 5/6 | T | gMercury e . per bottle| £8 5 £8 5 
a Potash, Bichromate, in casks. . per Ib. Bid. Bad. | * p Phosphor Bronze, ‘plain castings per lb. | 1/-tol/4 Jj- to 1/4 
a РА Caustic (75/80 % .. рег ton #94 | 424 > p * rolle d bars & rods per lb. | I/ to 1/4 1/. to 1/4 
»" Bisulphate ү „ рег ton £85 £85 T " rd strip & sheet per lb. | From1/2 | From 1/2 
á Shellac э ae «+ per owt. 68/- | 68/- | m А ; Platinum * җе +. per oz. #3 10 £8 10 
a Sulphate of Magnesia éo per ton £4 10 £410 | * p Bilicium Bronze Wire .. .. per Ib. 10d. to 1/1 | 10d. to 1/1 
a Bulphur, Sublimed Flowers .. per ton £615 | #615 и í Steel, Magnet, acc'd'g to deso’ "P' n p.ton | From #15 to £40 
a » Recovered ee .. рег ton #5 15 | £515 | vs í Bteel, Бағыт in bars ,. £58 £58 
„ Lump per ton £55 | £55 | Бө g Tin, block . E .. per ton £115 £115 
a a Boda, Caustic (white 70 8% o •. per ton £710 | £710 * | 9 „ foil .. - .. per lb. | 1/6 1/6 
a „ Orystalss .. per ton £8 | £8 Y | m „ wire Nos. 1 to 16 Per Ib, | 1/6 1/6 
a „ Bichromate, casks „ per lb, | 8d. | 8d, - p White Anti - fric tion Metals 
METALS. & | | ‘White Ant” brand per ton | £40 to £65 | £40 to £65 
„&. | | ј Yarns, Cotton, Single 101b, 38475. pr 1b. 7а. 75d. 
b Aluminium Wire, in ton lots. рег ton | £994 | £994 | j „ Flax, 6 or 8 lea.. per lb. 4d. 4d. 
b Sheet, in ton lots.. per ton £191 £191 M j " Hemp, 8 ply 10 Ibs. per lb 84d. 444. 
p Babbitt’s metal ingots . per ton | £65 to £180 | £65 to £190 ^ r E Russian, 10 lbs. per Ib. | 444. | 44d. 
c Brass (rolled metal 9" to 12”) basis per lb, | 734. x. es * Jute, 180 Ibs. rove per ton 412 £12 | et 
e „ Tube (brazed) ..  .. perlb. 104. 10d, j Manila 24 thread per ton £84 10 £85 10 | #1 dec. . 
» Wire, basis e Por Ib, Bd. Rd. k Zino, Sheet (Vielle Montagne bnd. -) p.t. | £31 | #81 T 
Quotations supplied ру Quotations supplied Quotations d пу 
a Messrs. G. Воот & Co. f The F Gutta-Percha, and k Mesars. Morris Ashby, Limited. 
b The British Aluminium Company, Ltd. Telegraph Works Company, Ltd, 1 Mesers. — Wake & Oo. 
c Mesars. Thos, Bolton & Sons. Жем» ashes, а eee i m Messrs. W. T. Glover & Co., Ltd. 
d | f Messrs. Jackson & Till. a Messrs. P. Ormiston 
e í Messrs. Bolling & Lowe. o Messrs, Johnson, Matehey & Oo., Lis. 


. j Messrs. Henry C. Yeo & Оо. p The Phosphor Bronze Company, Lid. 
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THE VICTORIA ACCUMULATOR. 


Tun following report on the above battery, by M. Paul Dupuy, con- 


sulting , of Paris (dated March 17ch, 1899), is to us 
by the Brass and Copper Company, Halifax :— 
* In October, 1898, I received two d reports made in January 
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Discharge of Cell D."— Weight of plates, 10 kgs. = 99 lbs. Weight of cell (complete), 14:5 kgs. = 83 lbs. Average rate of discharge, 29778 amperes, Average rate 


of discharge, 56:6 watt-hours. 
Dise 


Average capacity, 212 ampere-hours. еме ca 
karge of Cell B.“ Weight of plates, 10 се 


8. = 92 lbs. Weight of 


com 
,49:96 watts. Average capacity,193:45 ampere-hours. Average capacity, 805 


“In examining the figures of this report, I came to the conclusion 
that the accumulator showed considerable progress over other 


in I 

mort of Mr. O. E. Spagnoletti, late president of the Institution of 

Electrical Engineers, and dated March, 1897; also the report of 

Mr. G. J. Gibbs, electrical engineer to the Power Transmission and 

ction Syndicate, Bradford, whose figures correspond absolutaly 
with those made by Mr. Bappey. 

„Without entering into details (the examination of which will 

follow), we may say that the figures of the different tests corroborate 


0 
ohm. Average ampere- 


respect. In order to be thoroughly satisfied and 
on to say that these figures are correct, I notified 
that I would make a trial I also stipulated that the experi- 
be carried out in Paris with instruments that 
are calibrated by us. These tests have been made under my personal 
su in the School of Physics and Industrial Chemistry in the 
Ойу of Paris by Mr. Gasnier, chief of the electrical laboratory of 


Diseharge of Cell “ B."—Internal resistance at start, 0017 ohm. Internal resistance at finish, 
O48 А Д hours, 78:5. Average watt-hours, 148`95. Weight of plates, 10 kgs. 
Weight of cell complete, 38 lbs. = 14:5 kgs. Capacity per kg. of plate, 144 watt-hours.. 


pacity, 40916 watt-hours. Average per kg. of plates, 40°91 watt-hours. 
ete, 14°5 kgs. = 92 lbs. Average rate of discharge. 94:18 amperes. Average rate of 
9 watt-hours, Average per kg. of plate, 88-09 watt-hours. Average potential, 9 volts, 


The useful energy in watt-hours per kilo. of element is 25 watt- 
hours. 

„We have remarked that in every test made the efficiency of the 
Victoria accumulator diminishes very little in proportion with an 
increase of the rate of discharge. 

" As example :—At the rate of 1:36 amperes per kilo. of energy it 
is 77 per cent. At the rate of 5:25 amperes per it is 76 per cent. 
At the rate of 8°15 it is 50 per cent. 

" To givea clear idea of the value of the Victoria accumulator, we 
have, with Mr. Gasnier, made a comparison of it with the Fulmen 
accumulator, the data of which we obtained from the official report 

Mr. 


on the trial of the electric vehicles made by 
Forestier, of the Automobile Olub of France. 


хы ——————— —— — 


Fulmen. | Victoria. 
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Discharge in five hours. 


1110 


decimetre of positive surfaca  ... 1 141 
Normal rate in amperes per kilo. of 
i e 5 iss | 7 2 68 
verago potential per element 
Nora. ай 5 jas 9 1:96 
energy in watts per 
kilo. of cell... ... ie c cage ВТ 5˙9 
Specific жрк in ampere-hours 
Specific . of in 626 tt-hou eee 18 137 
energy watt-hours 
kilo. of cell... wae "m a 25 26:6 
Total weight рег kilowatt .. | 200 197 
" ï hour ... 40 39:3 
м А H.P.-hour| 29:4 | 28:8 
Thickness of plates іп millimetres ... | 4 76 to 8 
Total positive surface per kilo. in | 
square decimetres ... vs — 2:81, 19 
Volume in cubic decimetres per kilo- 
watt-hour ... see s 


лч из 


— —Ó— — - - af, — М 


“16 will be seen with the plates of double thickness 

. and the total volume 14 per cent. less, the Victoria 

accumulator gives better results than the Falmen, 
' which is actually considered to be the lightest and 
the most popular accumulator for traction. 

* This shows that with the same ht the mecha- 
nical strength of the Victoria accumulator is much 
greater, the cost of maintenance is less, and the life con- 

} y increased. 

“These are the principal factors which constitute 
the present difücalties in electric traction, and the 
Victoria accumulator is certainly a real progress on all 

have preceded it. 

“ How is this superiority obtained ? 

“The reply is simple. Allowing that the Victoria 
grid is most ingeniousl and has some re- 


“ ‘This invention appears to me to have considerable technical 


— — 


612 


— id — — — — č e e om —. - RE — 


THE ELECTRICAL REVIEW. 


[Vol 44. No. 1,116, APRYL 14, 1899. 


value. My personal tests prove to me that the formation of the 
plates, pasted with this new active material is done very easily. The 
new process could be considered much superior by reason of the great 
power of reaction of the carbides contained in this substance and 
added to the active materia). I consider this vastly superior to 
other processes employed up to the present, where coke and carbon 
are mixed with the salte of lead.’ | 

“ Тыв, therefore, is the real reason of superiority of this new 
accumulator. We may add in passing that we have noted the quick 
manner in which the te hardens, and the tenacious manner in 
which it adheres to the grid, which is а consideration not to be 
overlooked, owing to its important bearirg on the long life of the 
accumulator. 

" We have also made comparative tests at the tramway works of 
the Department de 1л Seine, and the figures so obtained are infinitely 
superior to those shown by the Laurent-Cely accumulator, which is 
in practical use at these works. 

The capacity of the latter is 8 ampere-hours against 134 obtained 
from the Victoria accumulator. 

"OomwmcLuSION.—' The results of the Victoria accumulator are 
obtained from different reports and prove beyond question that 
the Victoria accumulator is the best [е produced, and I am convinced 
that the success of this battery can be considered certain." 


ELECTRIC TRACTION AND ITS APPLICA- 
|. ION TO SUBURBAN AND METRO- 
POLITAN RAILWAYS. | | 


By PHILIP DAWSON. 


(Concluded from page 572.) 


THERE are, therefore, three distinct types of elevated railway equi 
ment, the steam locomotive using 10 to 15 cent. of the, ate 
weight for traction under heavy traffic conditions, the electric loco- 
motive using 30 to 35 per cent., and the multiple unit syetem using 
any amount desired up to 60 per cent. of the train weight. 

The transportation expenses of the South Side Elevated Railway in 
Ohicago for July, August, and September, 1897, when steam loco- 
motives were employed, were 28 cents per car mile, while in the 
бате months of 1898 they were 1:9 cents per car mile, or a saving of 
nearly 0:9 cents, or about 93 per cent. 


m Mernoporitan DisTRICT, LONDON. 
Average speed in miles per hour 


^ 184 
Maximum 5 Heu fes Vs „% 27 
Minimum time between consecutive trains ... 2 minutes. 
Average í " s ... 9$ to 4 minutes. 
Tota] weight of train ... e oo — . 161 tons. 
Average carrying capacity... -— w ... 450 passengers. 
Weight of locomotive ... ave oa Suk . 47 tons. 
Average distance between stations ... bed . . 2,600 feet. 


Time required in seconds to reach 25 miles an hour, 
. . Starting from a standstill 222 Р ... 80 seconds, 


The figures in the above table show at once the great advantage to 
be gained by electric traction, by means of which speed of 25 miles 
an hour could be obtained in 10 seconds, and by simple ealculation it 
is easy to ascertain that this would greatly increase the average 
speed, and therefore decrease the time necessary to do the distance. 

The characteristic difference between the acoeleration curve of a 
train hauled by a steam locomotive and one driven electrically is that, 
whereas the acceleration where steam is used as motive power 
increases at first, slowly following s curve which is nearly tangent to 
ine са or time sxis, e acceleration ЗЫ асо case of elec- 

ic propulsion is represented by a straight line rising very rapid] 
and forming a very small angle with a vertical axis. dd nd 

It may be interesting to mention a few details regarding the two 
large wer síatiohs which are now being equipped in New York, 
and which will operate the two large tramway systems of that city, 
namely, the Metropolitan and the Third Avenue. The Metropolitan 
station is now under construction, and will contain 11 direct-con- 
nected sete, each of 3,500 kilowatts, room for extension being allowed, 
and a capacity having been foreseen of nearly double that amount. 
The following gives ре oper in of the General Electric Com- 
peny's dynamos which be used. 

The machine will have a frequency of 25 cycles per second, at 
6,600 volte. It will have 40 poles, and will run a speed of 75 revo- 
lutions per minute. It will be of the stati armature , the 
core being built up of laminations 014 inch thi Each tion 
has two dove-tail projections which fit in corresponding slots in а 


` * Society of Arte, March 22nd. 


. Copper field windings. The field 


heavy cast-iron spider. Spaces are left between the laminations at 
intervals through which currents of air are driven by the rotating 
field and circulating by intimate contact with core and windings. 
The armature winding consiste of form-wound coils placed in slots in 
the core and retained by wooden wadges, the edges of which fit into 
recesses in the teeth. The field frame consiste of а cast-steel ring 
supported upon a cast-iron spider; to this are bolted laminated core 
of sheet iron, the pole pieces of which project over and support the 
winding consists of copper strip 
wound on edge with paper insulation between turns. The insulation 
is such as to stand a test of 4,000 volts alternating between the 
winding and the core. The exciting E.M.F. is 125 volts. Tae col- 
lecting rings are of copper, and carbon brushes are used. The arma- 
ture windiog is tested to 12,000 volts alternating. The temperature 
rise of the machine, after 10 hours’ ran at full load, is well under 
40° C. The efficiencies are as follows :— . 


Per cent, Per cent. 
1} load .. i wu 90 1 load өз .. 925 
Full load... ...  .. 955 lod .. ...  .. 88 
J load  .. ve .. 95 Inherent regalati ia 9 


The steam engines which drive these dynamos are crogs compound 
Allis vertical engines, 46 inches high and 86 inches low pressure 
cylinders, and 60 inches stroke. They will develop 4,500 indicated 
horse-power at the rated economical ,and will be able to work 
continuously at 6,002 horse-power if required, and for a short space 
of time they are to be able to work at 7,000 horse-power. The crank 
shaft is of solid steel, bored and forged, with a hole 16 inches 
diameter the entire length, and it is 37 inches in diameter where the 
wheel aud armature are located. The diameter of the shaft in the 
bearings is 34 inches, and tke length of the bearings 60 inches. The 
fly-wheel will have cast-steel centres, and the rim will be built up of 
steel plates riveted together. The rim will weigh 225,000 lbs, and 
the engine iteelf, complete, about 600 tons, and it is believed that as 
good resulte as 12} lbs. of steam per indicated horse-power will be 
easily obtained. There will be several sub-stations, in which will be 
located step-down transformers of 300 kilowatts each, which will 
lower the voltage from 6,600 volts to 350 volte. At this pressure the 
current will enter rotary converters of 900 kilowatts each, and will 
be delivered in the shape of а continuous current of 500 volta to the 
tramway system. 

This company operates some 250 miles of tracks, and carries, 
approximately, 250 million passengers every year. 

e Third Avenue Road is now са іп equipping all existing 
horee and cable lines with electric on, and ee has 
just given out a contract for a power station which eventually 
contain 16 3,0CO-kilowatt generators. The generators will be very 
similar to those described above, and are being built by the Westing- 
house Company, who are the sole contractors for the whole work. The 
engines will be marine type, vertical, and are being built by the 
Westinghouse Machine Company. Sub-stations with rotary trans- 
ferers will be used, as in the case of the Metropolitan system. 

To give an idea of what may be done as regards power transmis- 
sion the following few figures may be useful. The first attempta at 
this class of work were made during the Frankfort Exhibition of 
1891, 300 horse-power being satisfactorily transmitted a distance of 
106 miles with a pressure of 30,000 volts. Since that time electrical 
power transmission has largely increased, and the resulta obtained 

avo been very satisfactory, 4,000 horse-power at the present moment 
are regularly transmitted a distance of 85 miles to the city of Bacra- 
mento, Oalifornia, at a pressure of 30,000 volte, where they are trans- 
formed into low pressure three-phase and continuous current for 
lighting, power, and traction purposet. At Telluride, Utab, 1,000 
horse-power are transmitted 55 miles at a pressure of 40,000 volts; 
4,500 horse-power are transmitted a distance of 40 miles to Salt Lake 
City at а pressure of 15,000 volte; 1,400 horse-power are b trans- 
mitted 35 miles to Fresno, California, at a pressure of 11,000 volts; 
2,000 horse-power are being transmitted 30 miles to West Kootenay, 
British Columbia, at a pressure of 20,000 volts; 10,000 horse-power 
are being transmitted from Niagara to Buffalo, а distance of 29 
miles, at a pressure of 10,000 volts. All the plants are working and 
giving satisfaction, and have nothing experimental about them, and 
uos = 1 n such. 

e designing and carrying out of a large system, there are three 

ints which are frequently overlooked, and which may cause a 
disastrous failure. These are good and adequate bonding; thoroughly 
good insulation, both mechanically and electrically ; and trucks suited 

or the work for which they are intended. 

As regards the bonding, the bonds used should be flexible, but, at 
the same time, should contain no solder or brazed joint, and they 
should beexpanded against the side of holes drilled in the web or 
foot of the rail, and held in place by pins. Bonds of this descrip- 
tion, when properly applied, can be absolutely relied upon, the con- 
tact resistance of the bond with the rail not being greater than tho 
resistanca of the solid bond. 


DISCUSSION. 


The CHArRMAN (Prof. О. A. Carus-Wilson) said they were all much 
indebted to Mr. Dawson, who was well-known as one of the leaders 
in the introduction of electric railways into this country, for gi 
them so much interesting information on a subject which was now 
universal interest, and he hoped for а good discussion. The author's 
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remarks on the subject of the drop in the feeders, and the different 
methods of overcoming this difficulty, were of great interest, and he 
might say that this question was of more importance to us than to 
American engineers, since in this country, fortunately or otherwise, 
we had a Board of Trade, and had not such a free band as they bad 
in America. One of the methods suggested was the use of the nega- 
tive booster, which was practically & series generator with the fields 
in series with tbe feeder, so that the generator added just as many 
volts as was necessary to compensate for the drop in the feeder. 
Mr. Dawson had dismissed rather peremptorily the three-wire system, 
bout which there was a good deal of difference of opinion. He 
understood that this system was going to be tried on the extension 
of the City and South London Railway, and he trusted that 
it would not prove а failure in this case. He hoped there were 
some present who would take up the cudgels on behalf of 
polyphase motors, as he did not himself feel disposed to 
acknowledge that they were out of the question for railways 
running over short distances, where rapid acoeleration was required. 
In considering the question of the amount of energy required for 
operating trains under the circumstances dealt with in the paper, the 
question of the efficiency curves of the motors was really not of much 
im , because the speed of the motor was continually changing, 
and the value of ite efficiency at a certain speed did not go for very 
much. The real question was, what was the least amount of energy 
in watt-hours per ton-mile required to cover the giyen distance? On 
the Central London Railway inclines were being used outside the 
stations, so that the engines might have the benefit of the incline 
daring the process of starting. ulation showed that the value of 
these grades was greatest when they acted daring the first few seconds, 
but this was practically impossible, and he was inclined to think that 
rather too much was made of the advantage of these inclines. He 
understood that a difficulty had occurred in connection with the 
es on the Waterloo and City line, which was virtually a switch- 
railway. It seemed that the equipment was not sufficiently 
powert to haul the train up the steepest grades backwards, being 
gned simply with a view to the trains running in one direc- 
tion only In any railway where grades were used, the 
equipment should be able to haul the trains in either direc- 
tion in case of y, such as might occur when a single line 
had to do duty for two. Mr. Dawson thought that steam locomotives 
were unable to compete with electric motors in rapid acceleration ; 
he hoped there were some steam engineers present who would take 
up that question. Steam engineers did not seem to realise the im- 
portance of designing locomotives for short runs with rapid accelera- 
tion. It might be quite correct that such a curve as been shown 
was a fair average sample of what a steam locomotive could do at 
present ; but he thought that if steam engineers set to work toimprove 
the се, they might get а curve more nearly approximating to that 
of the electric locomotive. The process going on during the time 
that a steam locomotive was getting up speed was one about which 
little was known, and very few рше had been made with 


resting to hear that on that railway, when ateam was employed, the 
cost was 2:8 cents per car mile, and that when electricity was substi- 
tated it fell to 19 cents. In that connection Mr. Sprague's method of 
multiple unit control bad been referred to, and he should be glad to hear 
more particulars about it, as it a to effect a great reduction in 
the cost of operating a train. He understood that the method consisted 
in having a single motor man located at one part of the train who, by 
& system of switches, operated a number of motors, which might be 
laced on every axis; so that one man conld do the work of many. 
ere was also the advantage of having a motor on each axle, which 
eatly increased the adhesion effect. He was not behind anyone in 
is appreciation of what the Americans had done ia connection with 
electric railways, but he was sorry to see so many large contracts go 
across the watez—especially that for the Central London Railway. 
The advantage to be looked for from papers such as this, was that 
Englishmen might be so well posted in what Americans were doing 
that they would be able to beat them on their own ground. 

Mr. GasTER said trains had been working for some time in 
Switserland on the three-phase system. The circuit was conveyed to 
the three-phase motor direct without rotatory converters. The 
London Central Railway has made use of the polyphase current, but 
uses rotary converters, which, according to Mr. Parshall’s design, 
ought to work with very high efficiency; but there were special 
facilities there, the elettricity being generated by water-power and 
conveyed а good distance. The question of bonding was very 
important, as it prevented а great drop of voltage, but it was a question 
wW was the best method, and in many respects be thought that of 


electric welding stood first. England was very much behind with. 


regard to electric traction, but he thought the chief reason was that 
they had so much money invested in steam, which had been thoroughly 
tested and proved successfal, and they did not liko the change until 
they were perfectly sure that they would get & good retarn for their 
money. Positive ше, such as had been given in the paper, showing 
the saving effected by the introduction of electricity, would have a 
very important effect on the public mind. | 
Mr. E. KrnBuRN Scorr thought they ought to have a clear under- 
standing of what was meant by a short distance; was it such a distance 
as that between the stations on the Metropolitan or District Railways? 
The railways which had been referred toin Switzerland were working 
very well indeed, and he considered the traffic was going to be dealt 
with entirely by the three-phase current. The railways, of which 
hotographs had been shown, were not in many cases lines in which 
he stations were at all close together; those in California, for 
instance, were a fair distance apart. There they started with а three- 


2 - 2 


phase current, and they might as well go thr uzh with it, and put 
three-phase motors on the cars, and do away with rotary converters. 
He suggested that we should not be in too great a harry to copy the 
American overhead system of distributing, or we might find that by 
the time we had introduced it they had dircarded it in favour of the 
conduit system, which was already being introduced in the Washing- 
ton and Third Avenue lines. It would also be a pity not to give the 
three-phase system a trial. Ha believed it would accelerate quite as 
quickly as a continuous current; and that, for such distances as were 
required in London, it would be quite as economical asa combination 
or the three-phase and continuous. : | 

Sir H. Твсемли Woop said one important conclusion which might 
be drawn from this paper by the general public was that the time had 
come for insisting on electric traction on the metropolitan railways. 
He was in Chicago when the South Side Elevated Railway was con- 
structed—not six years ago. It was to run from Ohicago to Jackson 
Park, and it was not ready until the World's Fair had been 
for some time. It was then worked by steam; it was a new 
furnished with new plant. Yet the owners had found it to their 
advantage to give up АП the steam plant they had and work it 
electricity. It was an overhead line, and he did not suppose that it 
mattered two pins to the passengers whether they were drawn by 
steam or electricity; but that was not the case in don. Here we 
were taken through tunnels in ап atmosphere which nearly asphyxiated 
one, and the public had a right to demand that if other means of 
traction could be substituted for steam, the alteration should be made. 
It might be said that the Chicago line was a small one, and therefore 
the abandonment of the plant did not not so much matter, but then 
they might refer to thé New York Elevated Railway, which had 

ranning a many years, and that also had found it worth 
while to abandon the old plant and substitute new. Such examples 
ought to make Englishmen ashamed of themselves. He wished Mr. 
Daweon had incladed in his illustrations one or two of the common 
American electrio tramways which ran from the half-finished towns 
of the west or south into the backwoods. Before any roads were 
made a line was laid down running into the country, and rapidly 
drew around it a number of outlying subarban houses. A year or 
two ago, when he was in Tamps, which at that time was 
developed as a watering place, he found that there was not 
into the surrounding country on which a human sm iyu walk, or 
a horse or vehicle travel; but there wers several ex y equipped 
electric tramlines on which you could go a mile or two into | 
country, and walk back through the woods. 

Mr. Твемгктт CARTER said he should not like it to be supposed . 
that in America the trolley system was being given up for the conduit 
system to any appreciable extent, or that the former system was not 
perfectly succeseful The conduit was only adopted for special 
reasons, as in Washington, where it was obligatory; but directly the 
lines got outeide the district of Columbia the trolley system was used, 
notwithstanding the delay which was incurred in transferring the 
cars from one system to the other. Some of the local authorities 
insisted on the conduit system, but there was no failure of the trolley 
system. . i 
. Mr. JAMES BwiNBURNRB said the growth of electric traction was so 
rapid that it would be a kindness to engineers if Mr. Dawson would 

ve a lecture every few months showing how far it had . Ia 

land they were apt to take a sort of parochial view, and neglect 
what was being done in other countries, so much so that those who 
did know what was going on abroad were sometimes rather ashamed 
of their own country. e were kept back in Hingland by a kind of 
conservatism, which objected to anything new, and also by too much 
officialism. But, after all, that kind of pigheadedness which kept us 
back at the beginning had one result, that when we did make a 
start we generally did our work very well, better often than it was 
done in other countries; and an industry which had got past the 
youthfal age was often carried on better in England even than in 
America. He did not wish to say anythi t the A 
for whom all who knew them had an immense respect, bat they had 
rather a way of putting down a station and making it go somehow, 
and then pulling it all up and putting down a batter one. We could 
not do that in England; if we made a mistake onoe, it practically 
gagged the industry at the start, and in some respects it was batter 
to go slowly. Оде of the most important questions with regard to 
large power distribution for electric railways was the use of the poly-: 
phase system. Tne polyphase motor on а car had two drawbacks—-- 
first, that it wanted three contacts instead of two, and the second was ' 
said to be that you could not get enough torque at starting. He 
could not see why this shculd be, and had never got a satisfactory 
answer to the question. With a direct current, if you wanted to get 
а large torque, you gave it as large an armature current as you couid, 
and as large field excitation as possible; you increased both elements. 
Bat a polyphase motor would do that equally well. He did not care 
which was the armature and which was the field; you had the two 
elements in the polyphase. One was connected to the line and got 
the alternating current, and you could increase the field, or the induc- 
tion, by reducing the number of turns, and in that way you got one 
element. The other element had an induced current in it, and 
that depended simply on what resistance you put in the circuit 
to start with. There was no inherent reason why you should 
not multiply the two effects in the polyphase as much as in the 
direct current motor. Не could never find out what the 
real difficulty was from that point of view. Another subject 
of some importance was that of .electrolysis. Wier -eléctrio: 
traction was first proposed in England everybody was against 
it, and the first objection made was to overhead wires, which obscured 
the blue light of heaven and obstructed the traffic, and so on. That 
was now got over, because when people found that this mcde of trac- 
tion was adopted in all the most beautifal towns of the Oontinent, 
there was no wsthetic.reason why it should not b» employed oa the 
Underground Railway or along the Old Kent Road. Then a new 
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egati 
might be difficult to work. This was a matter in which they 
gone ahead immensely in America, and when Mr. Dawson gave 
next periodical lecture he hoped he would tell them how the gas 
water pipes were getting on, if there were any left at all Surface- 
contact пепо did not get over this difficulty at ‘all; they опу got 
over the . of the trolley. There were three small 
points mentioned which seemed to be looked u 

one, the feoder booster, which was proposed first 


into use because we did not have any motors. With regard to steam 
locomotives, the difficulty of acceleration might be put easily. 
In an electric motor you could always, by increasing the two ts, 


future than the present, perhaps because that was more interesting. 
With regard to polyphase working, they might take comfort from the 
fact that, if there was any future for it, they were in one 
important case in London with polyphase generators, eo that if found 
possible, later on, to carry the 


uestion of alternate current traction was being worked ont in 


were all watching with great interest the experiments 


u Railway and elsewhere. 


e, and the те 
Mr. Brown on the Jungfra 
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were some difficulties, it must be remembered 
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ances had to be inserted in the motor circuit. With an al 
back E.M.F., which was not 


While we are glad to benefit by all this experience, we must not be 
misled into su that had been reached, or that the pre- 
is neoessarily best for English conditions. 


they 
could reduce that fall by four, and bring it down to three, well 
Within the Boned of Trade Lea! р 


q 
tserland, where so many good things in alternating work had been : 


such distances as between the stations on the District Railway. 

The experiments hitherto made with three-phase motors, for 

which they were much indebted to the 

Mr. Brown, had been on lines running longer distances, and 
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account of the great expense parr ia. i 
about 200 kilowatts to make a weld. With reference 
system, he might sa 
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to the conclusion that practically there were a 
reete, a very few towns, where conduits 
quiet the chief reason being the enormous cost, whi 
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one safégaard. 
—good bonding and heavy returns. That was why, when you Ж 
long-distance transmissions, you must uss polyphase В Бн ` 
Otherwise, the amount of copper would be too great. s 
The posed a hearty vote of thanks to Mr. 


Dawson, which was rid. unanimously. 


INSTITUTION OF ELEOTRIOAL ENGINEERS. 


Tus Hrssina or тни Execraic Аво. Ву Mrs. Ayrron. (Bead on 
March 23rd, 1899.) 
(Continued from page 568.) 
During the course of his 1899 ex ents, Luggin® observed that 
the are hissed when the crater the whole of end 


1 5 hail 

somew to "8, an 

ticular кеш! tous thal wih lasing es Qe caer Mirage 
more than covered the end of the tive carbon—that it overflowed, 
as it were, along the side. How far this is true will be seen from an 
examination of figs. 4, 5, 6 and 7, which show the shaping of the 
earbons under various conditions with silent and hissing arcs. These 
figures have all been made from tracings of the images of actual 
normal arcs, burning between carbons of various sizes. For 4 the 
diameters of the carbons were the same, but the currents and 

of arc were different. Fig. 5 is the image of a short hissing aro. 
For fig. 6 the positive carbons were all of the same size, and the arcs 
of the same length, but the current had four different values, while 
for fig. 7 the current and the length of the arc were the same for 
both (a) and (b), but the diameter of one of the positive carbons was 
twice that of the other. The figures were carefully chosen with 
special reference to the shaping of the positive carbons. For 
normal arcs the shape of the end of a tive earbon, even taken 
quite apart from that of the negative carbon and of the vaporous arc 
itself, is capable of revealing almost the whole of tbe conditions under 


* Wien Sitzungsberichte, 1889, Vol. xcviii. p. 1,192. 
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silent or hissing, burning with a large or with a small current for the 
size of the carbon. 


in the second, the tip would be үе cylindrical for some dis- 

urnt away а part of the cylinder, 
making the tip look as if it had been sheared off obliquely. Com- 
paring now the tips of the positive carbons when the arc is silent and 


SILENT. 


HISSING. 


Fic 7. 


Cannons.—(a) Positive, 18 mm. cored; negative, 15 mm. solid. 
(b) Positive, 9 mm. cored ; negative, 8 mm. solid. 


Length of arc, 5 mm.; current, 25 amperes. 


when itis hissing in all the four figures, 4, 5, 6, 7, we find the same 
difference. Wi 


positive carbon only, the arc is silent; when it not only covers the 
end, but also extends up the side, the arc hisses. Hence, the arc must 
be at the hissing point when the smallest increase in the area of the 
crater will make it begin to cover the side of the positive carbon, and 
this can only be when the tip of that carbon has very nearly the same 
cross-section for some little distance from its end—in other words, 
when its sides are nearly vertical. | 
I shall now proceed to show that the extension of the crater up the 
sideof the tive carbon is not the effect but the cause of hissing; 
that, in hissing is produced by the crater becoming too large to 
occupy the 1 = uy of the positive carbon, and by its, therefore, 
ранча Ра up | 
This seems an absurdly simple and inadequate cause to produce 
such complicated phenomena as those belonging to the hissing aro, 
but it is the true one, nevertheless. Before I proceed to prove this, 
I will show how the laws for the largest silent currents with normal 
arcs, which have been already obtained from the electrical measure- 
ments on pue 3 and 5, may be deduced on the above hypothesis from 
figs. 6 and 7.. 
In fig. 6 we have a series of four normal ares of the same length, 
between solid carbons of the same diameter, but in (a) the 


current is 6 amperes, in (5) 12, in (c) 20, and in (d) 30 amperes. The . 


bluntness of the tip of the positive carbon may be measured by the 
obtuseness of the angle, a B d. In (a) the tip is very blunt, and the 
area of the crater is certainly less than any but the smallest cross 
section of that tip; therefore the arc is silent. In (ö) the 
tip is less blunt, but the arc is still evidently silent; in (c) the angle, 
A B С, is much more nearly a right angle, and it is plain that а very 
small increase in the area of the crater would cause it to burn up the 
side of the tip, therefore the arc is near the hissing point.: In (d) the 
angle, 4 В O, is practically а right angle, the tip of the positive 
car is cylindrical, and the crater has evidently burnt partly up 
its side. Thus, keeping the коп of the arc constant and gradually 
increasing the current must gradvali Fue fe to a hissing point. 
Next, I have shown elsewhere * that with a constant current the 
end of the positive carbon becomes rounder and blunter, and occupies 
& larger portion of the entire cross-section of the carbon rod the 
more the carbons are separated. Hence, the longer tbe are, tbe 
greater must be the area of the crater, and consequently the greater 
must be the current, before the crater extends up the side of the 
ve carbon. Consequently, the longer the arc, tbe greater is the 
silent current. É 


y, it follows that when tbe current and the length of the are 


have been increased to such an extent that the tip of the positive 
carbon occupies the whole cross-section of the carbon rod itself, no 
further increase in the size of the crater is possible withont a of 


it extending up the side of the positive carbon. Hence the st 


silent current for a positive carbon of a particular diameter cannot 


* The Electrícian, 1895, Vol. xxxiv., p. 614. 


a viris 
: light Eom the crater is also 
What so 
origin, viz, the combination of carbon with 


hissing arc. When the crater occupies the end of the . 


exoeed a particular value, however long the arc may be made. And, 

, similar reasoning used in conjunction with fig. 7 tells us that 
the thicker the positive carbon the greater mast bs the silent 
current for a cular length of ато, which was one of the results 
deduced from the curves in figs. 2 and 3. 

Consequently, the fact that hissing occurs when the crater covers 
more than the end surface of the positive carbon and extends up its 
side, combined with our knowledge of the way in which the tive 
carbon shapes itself in practice, is sufficient to enable us to deduce 
all the laws given elsewhere, which govern the largest current that 
will flow silently with the normal aro under given conditions. 

It is also now obvious why, when the arc is not normal, it may be 
made to hiss with small currents, or be silent with quite large ones. 
For suppose, for instance, the end of the positive carbon were filed to 
а long fine point, then а very small current would makea crater large 
enough to extend up the side of the and produce a hissing arc. 
Whereas, on the contrary, if the end were filed flat, so as to have as 
large а cross section as possible, quite а considerable current could 
flow silently even with & short arc, for in that case it would require 
the current to be great for the crater to be large enough to fill up the 
whole of the end of the positive carbon. 

We come now to the question, why should the arc hiss when the 
crater burns up the side of the positive carbon—what happens 
then that has not ha ed previously? In pondering over this 
question, he pore ty occurred to me that, as long as the crater © 
occupied only the end surface of the positive carbon, it might be pro- 
tected from direct contact with the air by the carbon vapour surround- 
ing it, but that, when the crater overlapped the side, the air could 
penetrate to it immediately, thus causing a part at least of its surface 
to burn instead of volatilising. Man mstances at once seemed 


circles I had observed, and Mr. Trotter’s stroboscopic ; how 
were they caused but by draughts getting into the arc? en the 
humming noise, which I long ago described as sounding like the wind 


rushing through а 
the critical sise ? 


one direction, sometimes in another, according as the draught was 
blown from one side or the other. Then finally the air would actually 
reach the crater, burn in contact with it, and the Р.О, would fall and 
y inr ра зад hether silent or hissing, the outer envel f the 
open arc, whether silent or the outer envelope o 
on is always bright green. With the hissing arc the 
ht green or greenish blue. 
hts should have а common 
air? For the outer 
green light is seen just at the junction of the carbons and carbon 
vapour with the air, and the inner one only appears when air can get 
direct to the crater. . | | 
Again, why does the arc always hiss when it is first struck ? . Is it 
not because a certain amount of air must always cling to both carbons — 
when they are cold, so that when the crater is first made its surface 
must combine with this air? i 


ly as that the two green 


і LC 


v с, Upper carbon; Ring of sheet asbestos; д Р, Asbestos fibre 
G L, Graphite lid; у s s, Joint of sodium silicate and Plaster of Paris; 


ғ P, Fireclay pot; r c, Fireclay cement; s s, Sodium silicate and 
Plaster of Paris cement; L c, Lower carbon. 


Fic. 8. л 


t. 


The cloud that draws in round the crater when begins would 
be a dulness caused by the air cooling the part of crater with 
which it first came into contact, the ht spots being at the 
where tbe crater and air were actually ing together. In 
everything seemed to point to the direct contact of crater and air as 

the cause, por not of the hissing sound, but of the diminu- 
tion in the P.D. between the two carbons, which is the important 
расо кю плешу eee | "AME. | 

One easy and obvious"method of testing this theory immediately 
presented itself. If air were the cause of the hissing phenomena, 
exclude the air, and there would be no sudden diminution of the 
P.D. between the carbons, however great a current might be used. 
Accordingly I tried maintaining arcs of different lengths in an en- 
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closed vessel, and increasing the current up to some 40 amperes. No 
sudden diminution of the Р.О. could be observed with any of the 
currents or lengths of arc employed, althongh when the same carbons 
were used to produce open arcs, the sudden diminution of 10 volts in 
the P.D. between the carbons occurred with a current as low as 14 
amperes for a 1 mm. arc. 

deed, so far from there bsing any sudden diminution in the 
P.D. when the current through an enclosed aro is raised to higher and 
higher values, the P.D. appears to slightly increase for large 
ipee of , i вае, hese 1 myself 

was, of course, im int experiments, to avail m 
of an ordina closed аге lamp, since в current of only some 5 or 8 
amperes is that is used with such а lamp, whereas to test my 
theory it was necessary to employ currents up to 40 amperes, although 
my carbons were of smaller diameter than those fitted in ordinary 
commercial enclosed arc lamps. Accordingly I constructed little 
electric furnaces, dome made out of fire-clay crucibles with lids of 
graphit? sealed on, as in fig. 8, some moulded ont of fire-clay with 
mica windows inserted, so that the image of the aro could be pro- 
jected on to & screen, and its wp e кер! gre some constructed 
of iron lined with asbestos. Some tubes inserted in them 
through which the air could be admitted when required, ko. 

It was found that when the vessel was entirely enclosed, the pres- 
sure in it was so great, on the arc being first started, that occasion- 
ally the lid was blown off. Oonsequently the space between the 
positive carbon and the asbestos was let open till the arc was 
well started, and then was tightly closed. This sudden increase of 
pressure probably took place when the carbons were first brought info 
contact, for Mr. Beaton,* while conducting some experimente for 
Messrs. De la Rue and Müller in 1879, observed that when the arc 
was completely enclosed the increase of pressure when the carbous 
were first brought into contact was far greater than could be 
accounted for by the rise of temperature of the gas in the vessel, and 
that tha pressure fell, the moment the carbons were separated, almost 


to what it had been before contact was made. This fact was con- 
firmed by some experiments made by Stenger f in 1885. This first ` 


great rise of pressure may, of course, be partiy caused by the gases 
occluded in the carbons being ре on the 5 started, 
but а complete investigation of phenomenon has not, as far as I 


am aware, yet bsen 
(To be continued.) 


INSPECTION OF ELECTRICAL CAR 
EQUIPMENT. - 


To emphasise the necessity of careful and thorough inspection of car 
equipment, Mr. A. B. Herrick in the Street Railway Journal mentions 
that he has found the repairs to the 22 feet cars on two roads he has 
examined to be the same as on an 80-ton locomotive of the Pennsyl- 
venia railroad, doing an equal mileage with a fall train of freight 


сага. 

Сат equipment is subject to vibration, jars, and severe electrical 
aud mechanical stresses, not to name dust, and defects of the elec- 
trical portion of car equipment can only be made apparent in many 
cases by means of instruments. He has found the resistance of the 
rheostat of the controller to be four-fold what it should be. The 
resistance usually increases with age and it may thus happen that 
the car will refuse to start in the first position of the controller. 
Starting on the second position causes excessive stresses and heating, 
and also gives a disagreeable acceleration, especially with motars of 
large torque. This condition is the A geni cause of many break- 
downs, and it is often found that armatures, fields, and oon- 
troller are being constantly repaired when the only fault is in the 


resistance. i 

The contact resistances in the controller, and the carbon brushes, 

give unreliable and variable results when measured with low 

test current, and it is necessary to pass 
current when testing so as to urs пота the contact resistances to 
normal, and it is most convenient to employ current from the railway 
circuit. But the current varies much and the bridge method is not 
suitable under 0'1 ohm, nor at the other extreme over 500,000 ohms. 
It is useless in meas accurately low resistances. Nor is 
Thompson’s method suitable except separating the differential 
coils electrically, so that the resistance between the two resistances 
to ba tested will not interfere with the accurate comparison of the 
resistances to be tested. 

An inspection test is simply a measurement of the equipment on 
each notch of the controller. road fixes ite maximum and 
minimum standard for each type: of equipment, a considerable range 
being at first allowed. Maintenance means the keeping of different 
controller points within the allowed standard, any part which fails to 
pass being removed before it is crippled, and at once repaired. 

Field resistance will usually lower with age owing to annealing 
effects, but if it lowers more than 1 per cent. it is due to turns being 
short or to carbonising or leaking of the wire insulation. The result 
is to make an armature revolve more quickly in a weaker field, and 
to become. overloaded in its effort to run the car and to carry the 
other motor. The result will be a burned out armature. 

A leaked field is a prevalent source of trouble. Asbostos 
has heen tried under the cotton winding, but this may so. 
enlarge the wire as to prevent sufficient of it bsing wound on. 

* Philosophical Transactions, 1879, p. 159. 
Wicdemann’s Annalen, 1885, Vol. xxv., p.31. 


Another method is to slush the coils, when being wound, in a solution 
of chalk, magnesia and water. This , and prevents short 
i are used for the same purpose. Іа any oase 
dried after treatment so as to expel moisture 
or solvent. Drying ovens should be well ventilated, or much moisture 
must inevitably remain in the coils and high insulation cannot be had 
unless the oven з well ventilated. 
А The ааа са шош bei rise 038 opal cent. for each 
egree tigra ease о perature, an e temperature test 
is pe made by measuring the resistance when hot, The drop in 
volts across one field when running is the best method of testing 
whether the motors are taking equal loads when connected to а series 
controller. When in series they are taking the same current 
and the across one field should be halved when thrown into 
multiple, if ur current is going to each motor. A difference of 
8 per cent. the maximum inequality allowable. With the 
differential method each coil takes the drop-off of one field of each 
motor, and the handkstands at saro in case of equality. As the speed 
increases, if the. hand moves from sero, the inequality i 
air-zap difference. i 


ort 
circuit through the commutator ring. Detection is easy by a bar to 
bar test of the commatator, and may b» made by means of а brush 
holder yoke clam on the spindle with insulated brushes on the 
bars. By revolving these brushes round the commutator 
there should be constant reading all round if correct, but 
if wrongly connected there will be a change in values when 
the brush rests on a wrongly connected section. Two bars 
short-circuited will give lower readings than normal when they 
lie between the testing brushes. An armature ground will bs shown 
when one of the measuring terminals is connected to the shaft, the 
grounded ooil giving the lowest reading on the commutator: For 
insulation test the connections are as for a ground. The test plugs 
are removed and the dial turned to insulation test and plugs inserted 
шер receptacles when the insulation is at once read in 
megohms. 

Controller faults are bad finger contacte, short, circuits of fingers, 
grounds, burnt-out segments, and misconnections, carbonised fi 
„partitions which may cause destructive arcing. The burning of a 
second resistance, causing an open connection on the first step will be 
indicated by the first contact being bright. | i 

A bad flash at either loop contact, where the loop is cut around the 
field, shows an open or poor field connection. А successful 
needs to be keenly alive to all such external evidenoes of internal 
troubles. Historically, the first step in control was the simple rheo- 
stat in series with one or two motors as required. 

Next came the placing of motors in series with each other, and 
with the resistance, and next the placing in multiple with resistance 
cut-out. At this point comes the so-called K controller which places 
ре of the resistance in series with the two motors in multiple. The 

type places one motor directly across the line potential with full 
resistance iu series with the , which is cut out step by step 
until both motors are directly across the lioe. No. 14 type hasa 
separate resistance step in series with each motor, and these are cat 
ouf alternately in the series and multiple controller positions. 


With a two-motor equipment in а 20-foot car, the car wire circuit is- 


217 feet long, and а No. б wire has given а 12-volt drop in this 
circuit alone. A few shillings extra spent on wire would save more 
than hundreds spent on the line. 


Generally the weak points shown by over a thousand expsriment al 


tests are (a) Two-way connectors are responsible for much trouble. 
Every break in the continuity of the conductor system is provocative 
of discontinuity of operation. (b) A motor is not any better than its 
field. (c) Careless brash inspection causes more burned-out arma- 
tures than poor motormen. (d) Maintenance is more economical 
than waiting for breakdowns. The trend of recent improvements is 
towards the abandonment of insulators which oxidise or carbonise 
and become, in time, conductors. 

Finally, high potential alternating insulation tests, usually con- 
sidered a satisfactory means of testing, usually develop the faults 
they detect and curtail the natural life of rms Да and fields. 


THE DIVIDEND EARNING PROSPECTS OF 
STREET RAILWAY COMPANIES. 


We have no desire to damp the ardour of those who are interested 


in the promotion of electric traction schemes in this country. It is 


undoubtedly true that compared with Switzerland, Germany or the 
United States, our country has made slow progress in the adoption 
of the new motive power for traction purposes. We cannot now 
stop to consider the reasons for our position in the rear. The one 
fact upon which all are agreed, is that we are behind, and everyone 
of our own countrymen is desirous that we should improve our 
position as quickly as possible with the aid of British en and 
British manufacturing firms. Bat, we hope that those companies who 
are acting as pioneers in this movement and are obtaining concessions 
from municipal and other bodies will not over-estimate the value of 
these concessions on transferring them to the subsidiary compan 
Over-capitalisation has been the bane of far too many indnstrial 
developments in the past, and we hope that the electric traction 
boom may escape its blighting influence. Inorderto show that there 
is need for care and discretion in estimating the value of tramway 
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and street railway concessions, we give below some figures from the 
1898 пр of the Massachussetts Street Railroad Commissioners. 

This State possessed in 1898 1,644 miles of street railroads, aud, 
during the year, 330,900,000 passengers were carried—an increase of 
22,200,000 upon the numbers for 1897. The total investment in the 
companies owning theze street railroads was 14,3 24,000 as compared 
with £3,591,000 ia 1888. 

The capital invested in these companies had therefore quadrapled 
since the introduction of electricity as a motive power. The average 
cost per mile of main street track had been £1,005, distributed as 
follows :— Construction expenditure, £4,695; equipment, £1,865; 
lands, buildings, power stations, £2,444 

O? the 103 companies operating strzet railroads in Massachussetts, 
only 49 paid dividends in 1898. 32 of these paid 6 per cent. or over, 
the highest dividend of 8 per cent. being paid by 11 companies. The 
remaining 17 only returned 6 per cent. or under, to their shareholders. 
Тое average rate of dividend рма by these 49 companies was there- 
fore 6 17 per cent; the capital represented by them was £7,010,000. 
This rate of dividend is not striking, and is much below that 
which some promoters’ statements in the country would lead one 
to expect. The point upon which we would lay especial emphasis, 
however, is, that 54 companies paid no dividends at all. The capital 
of these companies is stated to have been £1,100,8CO, but there is 
some discrepancy hera between the total investment and the respective 
shares of the paying and non-paying companies. £14,324,000 — 
£7,010,020 leaves £7,314,000, or over half the capital invested, as 
non-dividend earning. Possibly the discrepancy is due to some 
considerable portion of the total cip'tal being in the form of bonds. 

We may return to this subject at a future date, but we hope these 
figures will receive the attention of all interested either as promoters 
or shareholders in electric traction schemes in this country. 


TRAIN RESISTANCE. 


WRITING to the Street Railway Journal, Mr. J. B. Blood doubts 
somewhat the accuracy of Lundie's formula for resistance, owing to 
the method used in finding it. His chief obj:ct, which seemsa fairly 
reasonable one, is that a train when coasting is not under the same 
conditions as when being hauled. Vehicles are running free; there 
is, of course, little or less pull оп the draw bar outside the proper 
centre line, and vehicles are not pulled to one or other rail. They 
run freely and presumably take a line of different resistance— 
probably of least resistance. He considers that the best system of 
making tests is to use electric motors. 

different formule he considers that of Searles to be a 

is formula is:— 
P = 4'82 w + '005 v? w? + :00047 v? r? 


Comparin 
good one. 


where w = weight of train and engine. 
B = weight of engine only. 
v = speed in miles per hour. 
P = resistance in pounds. 


Assuming a locomotive to weigh 35 tone, this becomes 
в = 482 + 005 x? + 6 x. 


where м is the speed; R, the total resistance in pounds; and т the 
train weight in tons. It is a low-speed formula. 

Nelkner, in Bavaria, found в = 625 + 004 м2; also a low-speed 
formula. 

Dodd proposed в = 7 + ‘20 м for train only. 


Lundie proposed в = 20 M LE MN 
proposed & 4+ 20 M + 85 } T 

He obtained bis basis of figures from cars using elcctric motors and 
the eight extra bearings per car will increase resistance, so that the 
formula should give results too high for free cars. Mr. Blood con- 
siders the error of neglecting the motor friction, &c., is 41 per cent. 
of the actual train resistance, so that Mr. Lundie's figure of 12 Ibs. 
per ton for 20 miles velocity should really be 8 5 lbs. for free care. 

While it is probable that using the second power of the velocity is 
correct it does not perbaps matter so much at small velocities, while 
above 50 miles velocity it gave too high results. Hence the reaction 
iu favour of only admitting speed at its first power as Lundie has 
done. Rankine did the same, but most of the earlier formula makers 
used the second power of м in the second term of their equations. 

There arc three main factors: Journal resistance, approximately 
constant at all speeds; track resistance, which varies with the speed ; 
and wind resistance, which varies as & function of the apeed to a 
power between first and second. A general form of the formula 
would thus be: 


м" 
R=B+WM+A—.,, 
T 


where B is the journal coefficient, w the track coefficient, a the air co- 
efficient, and n the exponent which must be experimentally deter- 
mined by resulte. B will vary from 3 to 6 according to excellence of 
bearings and pressures on them. With good rails and wheels w will 
ba `15, and would increase as conditions were less favourable. 4 de- 
ends on the cross-section of the train, ard n, as above stated, is to 
: ie by trial It must be above 1, and is probably less 
Ia applyiug the most reliable data in his possession, he finds that a 
formula which would represent good practice would be: 


R= 4 + 15м + 30 к 


It appears to be immaterial for trains over 200 tons at less than 
40 miles per hour if n be taken at its first or second power, which 
seems to explain, possibly, the change in the speed formula as weights 
have grown heavier. 

Letters are published also by other engineers who have taken the 
opportunity of discussing the Lundie formula. They are chiefly un- 
important, but Mr. G. W. Knox considers that Lundie finds resulte 
much too small for tramway work, where rails are dirty. He made 
testa some years ago on rails nearly new and others b&dly worn. For 
the same weight of cat 44 tons at 129 and 10 miles speed the 
resistances on badly worn rail were 438 and 40 lbs. per ton, 
and on nearly new rail at 12 and 114 miles 26 and 30 lbs., 
while at 86 and 8:8 miles for worn and neatly new rails he 
found 37:2 and 24 2 Ibs. Roughly, therefore, the old rails required 
5) per cent. more traction, and the acceleration was, of course, less 
rapid. In the bad rail the wheels were sometimes running on their 
flanges. He emphasises the false economy of bad track, and when 
some of our electric lines bave been at work a few years it will be 
interesting to observe the increase of traction for same number of 
cars as shown by the coal bill or the indicator. We think it would 
be found to pay to make better use of а groove plough and а track 
sweeper than appears to bs the case on some tramways, A clean 
groove and a clean topped rail must be very efficient coal econo- 
miseras. 


THE STRENGTH OF BOILERS. 


Ix his new capacity as engineer to the Manchester Steam Users' 
Association, Mr. Stromeyer is beginning to find out something about 
boilers, and the tendency of his remarks in a paper read before the 
Iastitute of Naval Architects was that we made boilers too strong. 
The strength cf fist plates as per formula, and their actual strength 
as seen in the end plates of Lancashire boilers, where unsupported 
areas 10 inches from stay to stay are standard, was ‘compared, and 
generally the author appeared to be of opinion that English boilers 
were too heavy and strong. American practice, with no batter 
material, and with inferior workmanship, allows much higher pres- 
sures than English practice. The ratio is about 80: 100. On the 
on LA River even heavier pressures are allowed. It is un- 
doubtedly a fact that in English practice there is a very large 
margin of safety, and our present high pressure boilers 
are infinitely safer than the poorer constructions of 20 or 30 
years ago. Inthe days of iron boilers a 7 feet diameter shell ү; 
thick was allowed 56 lbs. pressure if single riveted and 75 lbs. if 
double riveted, and, moreover, the holes would be punched and the 

lates badly bent. Since that time holes have been drilled, plates 
kavo been more carefully bent, and there has been much attention 
given to the question of riveting, but steam pressures are not pro- 
portionately greater after due allowance has bəen made for steel in 
place of iron, and for the absence of the drift as used on carelessly- 
punched holes. 

Very little increase has been allowed for improved workmanship 
and materials. In America boiler plates are stamped with their 
ultimate tenacity in pounds per square inch of cross-section, aud 
pressures allowed accordiogly. We cannot quite approve of thie, as 
the tendency is towards high tension material to the possible neglect 
of ductility, and it is an axiom of English boiler making that duc- 
tility should come first. Indeed, the strength of a plate may in a 
sense Ъз left to take care of itself so long as the ductility is properly 
secured. Somewhat higher tensile strength is allowed in furnaces 
where rigidity is of greater value than in shell plates and ductility 
less called for. But it must never ba forgotten that ductility is after 
all vital in furnaces, even though it may not be called for until an 
overheating collapse takes place. It is thea that ductility steps in 
and saves the plate from rupture by stretching under load. Mr. 
Stromeyer’s paper is an endeavour to grapple with & somewhat vexed 
question. He is certainly right in stating that our extreme caution 
does handicap us in competition with foreign work of equal nominal 
strength, but actually less by probably 20 to 25 per cent. 


TOO MUCH INDIVIDUALISM. 


Tun Engineer very pointedly and accurately accuses Great George 
Street, Westminster, of having practically ruined British locomotive 
building. Thisiseo. By Great George Street we understand that 
class of engineer which draws out rigid specifications for work which, 
in the first place, demands a full set of new drawings, then patterns 
and templates. All this means time and money, and rapid delivery 
is impossible. As a result there can be no stocking of standard 
parte, and when there is a push for locomotives the orders go to 
America, and engines are turned out there to standard designs like 
tin tacks, and, of course, cheaply acd quickly. Taough ioferior in 
workmauship they are good machines, bat they are not so good as 
our own locomotive builders would produce on similar linesand with 
the same freedom. The marvel to us is how the Great George Street 
clique can have the effrontery to put forth such specifications. It is 
not in locomotives alone, but in every branch of business that the 
same evil is found. The kind of specification we mean is familiar to 
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all. Full of the most absurd regulations and clauses it is impossible 
to make to it. Possibly one of the contributing causes is that 
engineers—of the sort—are so plentifal that they feel constrained to 
make their individuality felt, and this they do with & vengeauce, but 
they secure no respect, neither any admiration for their constructive 
and mechanical ability. In many cases their specifications are mere 
colourable plagiarisms from out-of-date books, and betray an utter 
absence of knowledge of present day methods, and even materials. 
We frequently find most elaborate drawings of works to be carried 
out on lines which are almost antediluvian. An utter absence of 
scientific knowledge is only too obvious. Yet contractors who know 
better are not allowed to have a say in anything, and are frequently 
compelled to go out of their way to purchase out-of-date material 
at double the price they could afford to supply materials doubly as 
d 


The evil has been more pronounced, perhaps, in the case of loco- 
motives for abroad than in other items, and the result is simply 
disastrous. There is not a single locomotive works iu Grest Britain 
to-day which can be called large. No growth has been possible under 
the chilling effect of Great George Street, which has controlled and 
checked the business. 16 would not matter вэ much if the same 
conditions were imposed on the foreigner. But when the pinch 
comes and orders must ba placed for rapid delivery, the American 
works gets it without conditions. We believe that the same evil 
inflaence has attended upon and ruined our bridge building business, 
and we bslieve it will be found that the Atbara bridge has gone to 
America through similar reasons to the above. American bridge 
building has been standardised. Our own bas been held in Great 
George Street trammele, and we have no hesitation in saying that 
any good engineer with an American text-book on the subject could 
get out designs for railway bridges better than the majority which 
emanate from Great George Street. Yet both in locomotives and 
bridges England ought to hold the field. The best English bridges 
and locomotives are not excelled anywhere. Why cannot they all be 
the best? The answer is, Great George Street specifies otherwise. 


ELECTRIC LIGHTING IN THE CITY. 


BoaBD or TRADE INQUIRY. 


(Concluded from page 575.) 


On Tuesday morning Sir Courtenay Boyle, Permanent Secretary ot 
the Board of Trade, resumed the inquiry at the Guildhall into the 
applications made by the Metropolitan Electric Supply Company, 
the Oharing Oross and Strand Electric Supply Corporation, and the 
Smithfield Markets Electric Supply Company, for provisional orders 
within the City of London. 

Mr. OnawForD, the City solicitor, in answer to Sir C. Bovrz, stated 
that a special meeting of the City Corporation had been held the 
previous day, when a series of resolutions were passed. One resolu- 
tion was, that the Corporation would prefer at present to with- 
hold evidence, so leaving them free to consider the question of 
undertaking the establishment of its own supply. A question 
had arisen regarding the contract entered into between the 
City of London Company and the Commissioners of Sewers, 
and Mr. Danckwerts had given the opinion that the contract 
between the Corporation aud the City of London Oompany was null 
and void. Further, the Corporation did not desire to express any 
preference for one or other of the companies applying to institute а 
supply in competition with the present purveyors. The Corporation 
was farther of opinion that the Board of Trade should not dispense with 
the content of the Corporation unless in the case of an application from 
one who was prepared to accept the insertion in the provisional order 


ofsuch terms and conditions as would secure the immediate and. 


fature interests of private consumers and the public; that should the 
Board of Trade decido to grant competition in the City it should be 
subject to the Corporation having the right to putchase the whole of 
the undertaking, whether within or without the City, on terms to be 
previously agreed upon by the Corporation and set out in the pro- 
visional order, and that provision should be made in the provisional 
order to guard against the possibility of competition between two 
competing undertakings to the disadvantage of the electric light con- 
sumers and of the City of London. 

Mr. D. J. Ross, the City of London engineer, said he had had a 
great deal to do with the installation of electric light. There was no 
doubt that the placing of electric lighting mains in the City would 
cause serious inconvenience to the public. When the City of London 
Company laid their mains he knew that £30,000 was spent in replac- 
ing the pavements. He thought that competition would cheapen the 
light. The mains of the City of London Company were laid beneath 
the footways, and he did not think there would b» any room for 
further mains. If the mains had to be laid below the carriag» way 
the public inconvenience would be greater. АП failures in the public 
electric ligating were penalised. In 1892, when theservice was not 
complete, the fines were £119 on a total payment of £3,341; in 1893, 
£136 on £11,916; in 1894, £138 on £12,785; їп 1895, £136 on 
£12,819; in 1896, £362 on £12,841; in 1897, £352 on £12,955; and 
in 1898, £156 on £12,927. Hethought that showed that the company 
were in & better position to meet itsobligations in 1898. 

Mr. Pops (for the City of London Company): If a second com- 
pany were to come in the inconvenience would be largely increased ?— 
It would be largely increased from the fact that the carriage-way 
would have to be used. 

Further examined by Mr. Рорв, Witnzss said that the public 


lighting was entirely ruled by agreement. He believed that the 
nu which already existed were sufficient to meet any demands in 
the City. 

Mr. Внтвєвз WILL: Do уоп think that competition in electric 
lighting in the City would be a public advantage?—I can scarcely 
answer that. 

Is that because you have not inquired into the question or because 
of your public pcsition ?—U atil all the circamstances connected with 
competition are stated it is very difficult to express an opinion. 

Farther cross-examined, Wrrarss said he should say there were a 
great many more pipes and mains in the streets of the City than in 
the Strand or Westminster. In Cheapside it was difficult to find 
room for a tube. 

Replying to Mr. Влгкопв Browns (for the Smithfield Company) 
Wrrness said he did not know about the Smithfield Company's under- 
taking. He did not know that the Smithfield Company had offered to 
supply electric light to the public buildings in the City. He had no 
knowledge of what penalties had been recovered from tho City of 
London Company by private consumers. 

In reply to Mr. FiTzaERALD, Witwess said he had always con- 
sidered the charge by the City of London Company for public light- 
ing ER be very low. Hecould not tell any place where the charge was 

igher. 

By Mr. Gray (for the Corporation): The number of complaints 
when the company laid its mains were not so many as they might 
have expected, and that, he supposed, was because they expected 
advantages from it. 

Sir C. Bozr$: Can't you give me any idea of what number of 


. customers would take the light if the cost was lower as compared 


with the present 7,000 customers of the City of London Company ?— 
Icould not. The premises аге occupied by persons of so many 
different occupations that it is impossible. 

Mr. Porm, Q.C., addressing the Court for the City of London 
Electric Lighting Company, said that it seemed to him that the atti- 
tude of the City Corporation was one of the main factors in the case. 
He did not think it was for him to discuss whether the agreement 
between the Corporation and the company was а valid one or not, 
because that was a question for the Corporation and the company 
only. The simple question was this—is the attitude of the Oity of 
London that of consent to competition within the City area? It it 
was not, then he should contend that no such special circumstances 
existed in that case as to justify the Board of Trade in dispensing 
with that consent, and that therefore Clause 1 of the Act of 1888 
practically would decide this question. 'The mere question of the 
advantage of competition would not justify the Board of Trade in 
putting aside the consent of the local authority, and he could 
find no other ground put forward by the applicants for 
orders except the common ground of the advantages 
of competition. The question was whether the Board of 
Trade should disturb what the Board of Trade had so far allowed 
without the consent of the contracting parties or of the local 
authority. It was obvious that there muet be a t inconvenience 
in allowing another company to come into the City and break up tbe 
streets. The City of London Company had taken upon itself fo lay 
mains over the whole area of the City whether the demand was remu- 
nerative or not, but if either of the applying companies were allowed 
to come in they would only break up the principal streets where there 
was likely to be a remunerative demand. He contended that it 
would not be fair to allow another company to come in, and it would 
have been wrong of the City of London Company to expend its capital 
in the lavish way it had had it not rel.ed on the agreement which had 
been entered into. As far as he could judge from the resolutions 
passed by the City Corporation, he took it that they meant that if the 
agreement was a valid agreement they certainly would not bs parties 
to breaking it. If, on the other hand, the sgreement was void, 
it seemed that the Corporation would look on the whole field 
being open, and they wished to be allowed to consider their position 
in the matter. The position of the City Corporation at t was 
that they wished to be left alone to decide what they should do in 
the matter if the agreement was found to be void, and that certainly 
could not be taken to be a consent to other companies coming into 
the area. As faras the companies applying were concerned, he could 
only вау, “а plague on all your houses.” Не would leave it to his 
friends to decide on their own merits and to find out which was the 
worst. He failed to find any special circumstances in the case which 
would justify the Board of Trade in d ing with the consent of 
the local authority and introducing a new element into the City. It 
was obvious that the introduction of another company would com- 
plicate matters as regarded the question of purchase, and he con- 
sidered that the Corporation were wise in being asked to be left 
alone. The strength of his case depended on the company's 
present position with the Corporation and the absence 
of the consent of the Corporation to the introduction 
of competition. Bat, further, he would point out this—that even in 
the criticisms which had been brought before the Court as to the ser- 
vice and administration of the company, no strong case had been made 
out of failure in the discharge of its duty tothe City as to justify the 
Board of Trade saying that the City of London Company was unable 
or unwilling or too careless to carry out its duty to the public, and 
that that therefore was a ground for introducing someone else who 
would be in a position to correct their shortcomings. The City of 
London Company was now expending capital to improve ite service, 
and he contended that it was deserving of the greatest consideration. 

Sir Countmnay BOYLE asked if the Corporation had decided to say 
anything. 

Mr. Gray said that unless a statement was made which the Cor- 
poration decided to deal with they had no reply to make at all. He 
had nothing to reply to what Mr. Pope had said. 

Mr. FITZGERALD (for the Metropolitan Company) said the position 
of the Corporation had been consistent throughout, but it wasevident 
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that the Corporation looked to competition, because they said they 
wished to withhold evidence until they had considered the question 
of providing their own supply. They could only do that by the 
agreement being set aside. Further, the Corporation had resolved 
that they had no preference for either of the applying companies, and 
also that in the event of the Board of Trade granting an application 
it should be on condition that the question of purchase should be set 
forth. Counsel proceeded to set forward the advantages of competi- 
tion and the failure of the City of London Company to meet the 
demands made upon it owing to a November fog. He considered 
that special circumstances had been shown why the Board of Trade 
should allow competition. If competition was to be allowed, he thought 
it would be between the Metropolitan Company and the Charing 
Cross Company, and the question was which company was in the best 
position to compete. His company had obtained а site at Willesden, 
which practically precluded them from being pce against as a 
nuisance, and they would shortly be in a position to supply the whole 
of the City with electric current, and leave a large margin for future 
increases. On the other hand, the Charing Oross Company had two 
stations—one just behind the Strand, and they were always liable 
to be proceeded against as a nuisance. The Charing Oross Compavy 
admitted that at present they were not in a position to supply the 
City. All the Charing Cross Company could say was that they had 
sites in view, and under those circumstances he said that the Metro- 
politan Company had the necessary capital, land, and credit to give 
a сн supply, and should be the company to be granted an 


order. 

Mr. Внтвквв WIL. (for the Charing Cross and Strand Electric 
Supply Corporation), said that the fact that the City and Cor- 
poration had decided to stand by the agreement so long as it 
held good, and had thereby tied its own bands, was a sufficient 
reason for the Board of Trade dispensing with the consent of the 
Corporation. If the Charing Oross Company were to bs allowed to 
compete, they would be willing to keep the generating station supply- 
ing the City separate, so that the Corporation could purchase the 
whole City undertaking. His company could show а remarkably 
good record in the past, both as regarded its activity and the reduc- 
tions it had made in its charges. The price at which they were pre- 
pared to supply the City would Ъз at once an advartage to the 
citizens. They had certain plant on order which, whea erected, 
would enable them to increase their capacity to 360,000 lampe, 
whereas their present demands were 142,000 lamps. It wassaid that 
that margin would be required for the growing demands of the dis- 
tricts they had at present, but the company were quite pre- 
pared to erect a new station, bat, of course, they could not 
be expected to and buy a costly site until they koew 
whether it would be required. The evidence showed that many 
houses in the City would be lighted by electricity if the price was 
reasonable, and his company was prepared to supply at а reascnable 
price. With rgard to а new site for generating electricity for the 
City, be would bs» prepared to give the position of the site to Bir С. 
Boyle before an order was made ia his favour. The fact that the 
Metropolitan Company had got ite large station at Willesden was 
against the Metropolitan Company, because the City Corporation 
could not purchase that site. Then the Metropolitan Company had 
a very large area at present, aud the Board of Trade m'gat well pause 
before adding to their obligations. Then one of the dir.ctors of the 
Metropolitan Company was the engineer of the City of London Elec- 
tric Lighting Company, and ke contended that the only way to secure 
effective competition was to allow a company to come in which was 
not in such friendly relation to the compauy in possession. As 
regarded the Smithfield Markets Company, it would appear that 
they simply made the application as an act of self-protection. 

Mr. Влттосв Browser, QC, cn behalf of the Smithfield Markets 
Electric Lighting Company, contended that monopoly should be swept 
away іп the City of London. They had had 15,C00 signatures of 
people in the City all wanting competition. Competition must come, 
and the only question was from whom the competition should come. 
The Smithfield Company wasin the City and had been encouraged by 
the Corporation, and was in the best position to offer effective com- 
petition. His company's st-ck stood at par now, and they were pre- 
pared to find the necessary capital to compete in the City at an 
earlier date than any other company. 

Sir О. Boyrs said he would like to ask the counsel for the City 
Corporation whether independently of the power given under the Act 
of 1888 any local authority would have power to purchase any portion 
of an undertaking outside its district. 

Mr. Gray: That is by no means clear. We might ourselves have to 
apply for a provisional order in order to do that. 

ir CounTENay Boyce said he meant not with a provisional order, 
but whether with a provisional order or without such order a local 
authority had power to purchase a portion of an undertaking outside 
its district. He understocd that the City Corporation had different 
powers from other local authorities. 

Mr. Gray, after consultation with the City solicitor, said it was 
understood that the City Corporation had the power to buy outside. 

Bir C. Воүгв: That will answer my purpose if I have that from 
the Oity solicitor. 

Mr. Gray said he wished to state most explicity that the Cor- 
poration did not recognise the Smithfield Company in any shape or 

orm. With regard to the applications, the Corporation had main- 
tained the strictest neutrality. 

This concluded the inquiry, and Sir Counrgnay Bovrm said the 
matter would receive his most carefal consideration, and the Board 
would communicate with the Corporation before comiog to any con- 
clusion. He added that after listening to the addresses of counsel, 
he was like the lady in the story book who bad heard the eloquent 
addresses of three suitors and did not know which to consent to. 

Mr. Porm: Perhaps she consented to neither. 

The inquiry then ended. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


4 NEW PATENTS, 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo, 
Electrical Patent Agente, 322, High Holborn, London, W.O., апа 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
Should be addressed, 


6,562. “Improvements in or relating to current regulators for 
electric batteries.“ M. E. Fur p. Dated March 27th. ( Complete.) 

6,582. Electrical fursaca with peripheral heating by means of 
electrical resistances.” D. Lancs, R. L. E px BoURGADRE, and L. 
Sonmitz. Dated March 27th. (Complete) [Dato applied for under 
Patents, &с, Act, 1883, S.ctión 103, August 29.h, 1898, being date of 
application ia France ] 

6,593. “Improved combination brake coupling for electrically 
connecting railway vehicles fitted with vacuum brake for com- 
munic:tion or sigaalliag purposes.” D. ComsiNGHaM. Dated 
Ma ch 27th. 

6,604. Improvements connected with motor road vehicles and in 
electric igniting apparatus for explosion engines.” Р. M. JusTICE. 
(The Pope Manufacturing Company, United S:ates.) Dated March 
27th. (Com plete.) 

6,624. An improved switch or push for use in connection with 
electrical intercommuaicstion on railway trains." A. Saimcs. Dated 
March 28*h. 

6,631. "Improvemen'sia and relatiog to electric switches and 
the like.” L. В. Copp and P. N. CHíaTTEBLEY. Dated March 28th. 

6,647. “Improvements in wall plugs for electric lighting and 
hoating.” A. P. Іонрвева and G. O. Lux DRA. Dated March 
28th. (Complete.) 

6684. “Improvements in carbons for electric arc lamps.” D. 
Bacon. Dated March 28th. (Complete ) 

6.685. "Improvements iu voltaic cells." 
Dated March 23th. (Complete.) 

6,687. “Improvements in porous diaphragms for electrolytic 
cells and methods of producing the same.” H. H. Dow. Dated 
March 28th. (Complete ) 

6,690. "Improvemeat in method of and means for varying the 
speed of direct current motors.“ B. G. Lamme. Dated March 28th. 
(О „е applied for under Patents, &c, Act, 1883, Bec. 103, September 
3:d, 1898 being date of application in United States.) _ 

6,691. "Improvement in systems of electrical distribution and 
regulation" B. G. Lamme. Dated March 28 h. (Date applied for 
under Patents, &+., Ас”, 1:83, Sec. 103, September 28:b, 1898, 
being date of application in United States.) 

6712.  " Line circuits and apparatus for telephonic inter- 
communication.” G. ABOILARD ET Crm. Dated March 28th. 
(Date applied for under Patents, &c , Act, 1883, Sec. 103, August 30th, 
1898, beiog date of application in France.) 

6,801. “Ап improved indicator for dynamom:ters" W. J. 
Моьрнү. Dated March 29;h. 

6,809. “А method of and appara‘us for the transformation of two- 
phase electric currents specially applicable to electric welding.” 
R. J. WALLIS-JoBES and W. B. Esson. Dated March 29th. 

6,816. “Improvements in electric cigar lighters” W. F. 
KEssLER. Dated March 29th. (Complete.) 

6,819. "Improvements in electric switches.” W. F. Jongs. Dated 
March 29.h. 

6,820. ‘Improvements in or in connection with trolley or like 
current collectors for electric railways and tramways.” В. MaGRINI. 


R. О. A. Нанвсн. 


(В. Villa, Italy.) Dated March 29th. 


6,833. "Improvements in step-by-step printing telegraph instra- 
ments.“ L. M. CAsELLa. Dated March 29th. 

6,847. ' A safety device for contact rods of electric cars with 
overground line.“ L. Новев. Dated March 80th. (Complete.) 

6,873. ‘Improvements in or relating to accumulators or secondary 
batteries." Р. PagsTwiCcH. Dated March 30th. 

6,883. “Improvements in apparatus for the production of electric 
discharges." M. Orro. Dated March 30th. (Complete.) 

6,886. “А new or improved system of wiring electrical installa- 
tions.” Е. Валтновзт. Dated March 30th. (Complete.) 

6,894. "Improvements іа or relating to electrical measuring in- 
struments.” J. 8. TownsEND, H. A. WiLSON, and J. A. MoCLELLAND. 
Dated March 305b. 

6,960. Improvements in electric aro lamps." Н. Gopsar. Dated 
April 1st. 

6,963. "Improvements in electric cut-outs.” 
Dated April lst. 

6,982. “Improvements in apparatus employed in wireless tele- 
graphy.” G. Maroon: and the WiBELESS TELEGRAPH AND BIGNAL 
Company, Ілмітар. Dated April ist. 

6,992. “Improvements in switching contrivances for two electric 
incandescent lamps connected up together.’ W. SCHLOESSER and 
Н. MozgnEes. Dated April 186. 

7,001. "New or improved means for cutting down the current in 
incandescent electric lamps.“ A. E. Вкан Tz. Dated April 1st. 

7,005. ‘Improvements connected with electric storage batteries.” 
P. M. Justice. (The Pope Manufacturing Company, United Sates.) 
Dated April 1st. (Complete.) 


Н M. DABBAH. 
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ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo. 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, 94. (in stamps). 


1897. 


6,251. “A combination watchstand accumulator or storage battery 
and electric lantern.” В. F. Warma. Dated March 10tb, 1897. 
Watchstands.—The watch is hung on a hook on tbe front of a box 
which contains an elccirio accumulator. On the base of the stand is 
arranged an electric accumulator. On the base of the stand is 
arranged an electric lantern which casts ita light on the face of the 
watch. 2 claims. 


6,353. ‘Electrical switch or contact maker or contact breaker.” 
F. F. TzATMAN and W. Donovan. Dated March 116, 1897. A 
cylinder or drum, having a number of fiat faces and mounted on a 
spindle, suitably operated, carries contacts. These are connected or 
cross-connected, as by wires, in any desired order or arrangement, 
ard engage with fixed contacts, of which there may be any desircd 
number or arrangement according to the purpose of the switch as 
for controlling motors, &c. The apparatus may be used for holding 
a supply of fuses, the wires being connected across so that when one 
fuses a alight turn of the drum brings the next into position. A 
Mi wheel engsging]8 pin holds tbe switch in position. 2 
claims. 


12,089. “ Apparatus for controllirg electric motor generators at a 
distance.“ SizmEns Bros. & Co., LIMTrR D. (P. T. J. Estler.) Dated 
May 15th, 1897. Relates to means for controlling, as from the gene- 
rating station, motor generators situated at a distance. The primary 
from the generating station is connected to the armature and also to 
a few coils cn the field magnets of the motor, so that on switching 
on the current the motor can start. The generated current on the 
conductor is at first cut off from the distributing circuit by a switch, 
but flows through a solenoid, the core of which is attached to a lever 
pivoted, and loosely connected to a rod reciprocated by an eccentric 
on the armature shaft. This rod carries ratchet teeth, engsging when 
the rod is thrown over by the action of tke solenoid with a wheel, 
thus moving the arm, and connecting the conductor with a contact, 
which is broken at the same time. 


12,09). “ А self-locking electrical signalling instrument.” 
S1memexs Bros. & Co., Ілмітер, and G. Forrest. Dated May 
15tb, 1897. Relates to a relf-locking indicator or visible signal- 
giving instrument, which is so arrarged that, when operated by a 
current to displsy a signal, it is locked in that position until another 
signal is received. The signal indications are marked on the pivoted 
screen, which is normally Iccked to the right or to the left of its 
central position by a pin on the spring-controlled lever. The lower 
end of the lever is engaged by a pin on the tongue, which is pivoted 
on 8 permanent magnet. The cores of the electro-magnet are pro- 
vided with yoke pieces, which are normally separated at their upper 
ends by a piece of brass or other non-magnetic metal. Whena 
current is passed through the magnet, it attracts the keeper on the 
lever, and so releases the pin from the screen. The keeper, by con- 
necting the yoke-pieces, во strengthens the magnet that it attracts 
the polarised tongue to the opposite side, and so moves the screen to 
display the proper indication. When the current is broken, the 
lever is returned by its spring to Icck the screen in the position to 
which it has bcen moved. 


12,128. Improvements in apparatus for working railway points 
and signals by electric power.“ F. W. WELB and A. M. THOMPSON. 
Dated May 17th, 1897. Two tiers of levers for the points and signals 
respectively are connected to tappet lcckirg аттат gementse, and also 
to the switches and check lock, where is a battery, a motor for 
operating and locking the points, a detector switch and a signal 
switch. Pairs of carbon blocks spring - carried on а detschable section 
of the rod rub over the carbon blccks, which are insulated from the 
frame, and are readily removable therefrom. The check lock con- 
sists of pawls, which are liberated from tappets on the ccntinuation 
of the rod by electro-magnets. The motor shaft drives the shaft 
through worm gearing and two clutches, which act in opposite direc- 
tions. These clutches are thrown in and out by а cam-wheel on the 
shaft, and are arranged to let the motor run free after one revolution 
of this shaft in either direction. Oa the sides of the wheel are two 
cam grooves shaped to act throagh bell cranks at proper intezvals on 
the rcds which move the points and lock them. The point lock may 
also be connected with a safety bar. Squared shafts and connections 
are employed, so that the armatare and its shafte may be readily 
replaced. The locking bolt, which acts at both ends of its travel, 
and the safety bar, are worked by a three-armed crank, and rods 
which are connected to a detector bolt which engages two detector 
bars. Al ver switch operated from the bolt, closes the circuits, which 
are connected to the check lcck and the signal switch respectively. 
The signal is operated by a long pull magnet, which at the end of its 
stroke operates a switch to threw in' a return circuit, including a re- 
eistance, во as to diminish the current to that required for holding the 


signal The firet movemert of the point lever sends a current to the 


motor which operates the switcb, which in turn, by the detector 
mechanism, sends a return current to the check lock and allows the 
movement cf the point lever to ba completed. The signal lever may 
then be operated. 

12,134. "Improvements in the harging of elcctroliers ane other 
electric fittings." E. A. Оглвемонт and F. H. Royce. Dated May 
17th, 1897. Supporting lamps.  Electroliers and other electrical 
apparatus are hung во that they can be turned one or more, or less 
1evoluticne, but return automatically to their original positions when 
released. The supporting tube and a ceiling plate ate provided with 
oppositely-threaded parte, connected by bearing balls in & threaded 


sleeve. Stops limit the travel of the balls. In another form, the 
supporting tubs has a collar resting on a horizontal ring of bearing 
balls, within the ceiling attachment, and a helical spring connects 
this attachment with the tube. 


18,730. ‘Improvements in and relating to motor vehicles for 
electric railways and tramways.” §8.H.SHort. Dated August 12th, 
1897. Relates to electric locomotives and motor vehicles, bearings, 
rheostats, and brakes of fig. 1 (sheet 2) shows the bearings for the 
motor shaft and driven axle. Liners o, made in halves with their 
junctions out of the line of thrust, are held in box castings u by dowels 
v. The box for the axle a is in two parts. Wells L in each box 
receive lubricant, and a spring s which presses waste against the axles 
through openings in the liners. Fig. 2 (sheet 3) shows the rkecstats. 
Hubs a, with forked arms B, are strung on an axis in s casing, and a 
coil of strip iron with insulating material is wound in a mica trough 
in the arms. Tte ends of the strip are held by the clamp E, to which 
the inner end ғ of the adjacent coil and the wire p leading to the 
motor circuit are connected by binding screws. F'ig. 1 (sheet 4) shows 
the brake. Bars p of copper pass through insulating tleeves in the 
rim of a brake wh-el B, end are short-sircuited on copper rings Е. 
Brake shoes к bearing on the periphery of the wheel are hung on the 
ends of a magnet core which is energised from any suitable source, 
such as the trolley wire, or by causing the motors to act as generators. 
When the core is excited, there is an electric braking action in the 
induction bars p; as well as the frictional effect of the shoes x. This 
brake wheel may be mounted on the motor axles or on an inter- 
mediate or wheel axle. 24 claims. 


18,01. “Improvements in electric switches." E. W. LLOYD and 
L. Newrrr. Dated August 18th, 1897. Consists of a combination 
of a double knife switch aud circular switch, and is adapted to con- 
nect any one cf a number of generators to the circuit, being especially 
suitable for use on board ship. A carrier having a hollow spindle free 
to rotate, has pivoted to it two knife switches, and alsothe handle. А 
yoke embraces the handle and switch arms, and the spring gives а 
quick bresk. The fixed contacts may be connected to the generators 
and to the circuits. 3 claims. 


18,865. “A safety device for use in connection with carriages pro- 

Hed by electricity." Hon. R T. D. Ввооанам and W. О. Banszy. 
Dated August 14th, 1897. Relates to electrically propelled carriages, 
and the object is to prevent unauthorised persons from atarting the 
carriage when left by tha driver. For this purpose a key box, with 
two open contacts inside, is interposed between one pole of the bat- 
tery and the switch controlling the motor. A key of spccial design, 
which may be varied so that each key will fit only its own bx is 
provided, to be inserted through the keyhole for connecting the two 
contacts inside. When the driver leaves the carriage he takes his 
key with him. 2 claims. 


18,957. Method designed to facilitate the coupling of wires for 
conveyirg an electrical current on railway trains.” G. R. POWELL. 
Dated August 17th, 1897. Couplings for railway vehicles are so 
arranged in connection with ordinary couplings that contact is made 
when the vehicles are coupled. A coupling arranged on the pipe 
coupling of a vacuum brake is as follows:—Tne wires are led at a 
suitable point into the tubes and connected to contacts embedded in 
insulating material in the interlocking parts. The contact is free to 
move and rests on a rubber spring. A hood or cover is preferably 
fitted over the coupling to protect the contacts when the parts are 
detached. In chain couplings the conductor is interwoven with the 
links, and then led alcng a groove in the ho:k to a suitable contact. 
A means is described for obtaining an air-tight joint when the wires 
are passed within the vacuum pipe. A tube having a snitably shaped 
head is paseed through the hole, a waeher being interposed. A core 
of rubber is fitted in the tube, and the wires passed through holes in 
it. A gland screw is next fitted and ccmpresses the core. The joint 
is made tight by a shaped washer and nut. In a modified arrangement 
a tube screws into a hole in the pipe. 4 claims. 


19,307. ‘Improvements in or connected with electric arc lamps.” 
F. S. WonsLzy. Dated August 20th, 1697. Relates to arc lamps 
with differentially-acting coils for use in serier, are pr vided with 
short-circuiting devices on the cores of the series coils, o ing 
when the arcs fail. An iron block is placed so that under such 
circumstances the core is drawn into contact with it by the action of 
the shunt coil, in opposition to а spring. Iu the fom described, a 
spring contact, carried by the core, then shor:-circuits the carbons by 
contact with а connectit g piece b tween the series coil and carbons; 
the current is thus maintained through the series coil, and the core 
and block held togetber magnetically. In а modification, the block 
is insulated, and itself makes the short-circuiting contact with the 
core. 3 claims. 

19,696. “Improvements in electrical ploughe." E. EDWARDS. 
(The firm of T. Gansel, Germany.) Dated August 26tb, 1897. 
Relates to electric ploughs or digging machines in which the shears 
or digging tools are provided with helical blades and are rotated by 
gearing. The frame is supported on a front steering wheel operated 
by means cf the gearing from the band wheel and on two driving 
wheels driven by the band from the shaft. The shaft can ba driven 
in either direction by a train of gearing from the motor, which is of 
ordinary construction. Current is supplied to the motor through 
main conductors conn( cted to the springs carried by а swivelling 
bracket and in contact with insulated rings connected to the motor. 
The tools, cf which any suitable number may be employed, are 
mounted so as to alternate with each other in frames suspended from 
the shafts connectcd together by links and connected by a link toa 
nut travelling on a stationary screw operated by gearing from the 
hand wheel either to lift the tools out of work or to adjust the depth 
of work. The tools are individually driven by bevel gearing from 
shafcs driven by belts from the shaft. The implement is covered by 
в roof on which the supporte for the rings are mounted. 5 claims. 
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STEAM PIPES. 


Іт took marine men a long time to find out that brazed 
copper pipes were not safe for high pressures, even if they 
were at all passable for low pressurer. A paper by Mr. 
Milton, of Lloyd's, was read at the late meeting of the 
Institution of Naval Architects, which appears to show that 
Mr. Milton, at any rate, is aware of the faults of copper 
piping. He points out that of numerous accidents to pipes 
which have been investigated by the Board of Trade, no failure 
has been proved to be due to original weakness. All have 
been due either to faulty design, lack of drainage, vibration, 
or insufficient provision for expansive movements or developed 
defects. Pipes are usually either of copper or iron or steel 
lap-welded. 

. Oast-iron has been used even at ses, and also seamless 
steel. At one time nearly all pipes were of copper, with 
longitudinal brazed lap joints. Except in very large 
pipes, there was but one seam. Up to 6 or 7 inches 
copper pipes are now seamless. Flanges are usually brazed 
on. Lack of confidence in copper pipes is plainly indicated 
by the various syatems of lapping with wire or rope or 
banding at short distance spaces. Copper has been used so 
much because of its supposed ductility, but ductility may be 
reduced by impurity or even by treatment and working. 
Annealed copper is so soft that it will take a permanent set 
at a stress of 2 tons per square inch, and it will show an 
elongation in 8-inch specimens of 30 or even 40 per cent. 
But any leas stress than the ultimate of 13 to 14 tons will 
harden copper, and copper may be thus hardened until its 
elastic limit is raised from 1:769 tons to 15:56, and its ulti- 
mate strength from 13:08 to 16°18, the elongation at the 
same time being reduced from 48:18 to 17:88 per cent. 
according to teats by Unwin. Apart from the variation in 
elastic limit the ultimate strength is practically the same 
in each case if calculated on the ultimate cross sectional 
area. 

Continual bending and straightening will harden copper 
wire, while sheet copper may be cold rolled or hammered so, 
and tubes by drawing to a thinner gauge. Antimony is an 
objectionable impurity, and bismuth in small traces is very 
prejudicial. Copper should, if good, stand bending round 
close with no sign of cracking, or thinning to a knife edge 
without opening out in edge cracks under the hammer. 

Brazing solder is an equal mixture of zino and copper, 
with sometimes half of 1 per cent. of tin. Heated red it 
can be pounded up in a mortar, and this being so is fair 
evidence that brazing cannot be deemed very safe even at 
the temperature of modern steam pressures. The fatal 
accident on the Prodano, to which we drew attention a few 
months ago, is ample proof that though brazing may perhaps 
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be sometimes found good after years, it is not to Ъз solely 
depended upon, the zinc, under certain circumstances, 


passing quite away, and leaving the copper as a spongy mass. 


Zino is not a metal that can be depended upon if exposed to 
chemical aotion. It is volatile, singularly tender to acid, 
and generally unsuitable. 

For wrought-iron or steel pipes the weld is always a lap, 
and the welding is done by rolls at one heat in all but the 
larger sizes of pipe. Free welding iron is preferred to one 
having mere tenacity, soundness of weld being of first 
importance. The great advantage of such pipes is that the 
exigencies of manufacture usually demand a thickness far in 
excess of that prescribed by the mere pressure to be borne. 
Such pipes are therefore very likely to be safe, having a 
large margin. Our own experience of the pipes of the best 
firms is, that unsound welds are rare, and it is usual to rely 
on the welds. In steel, however, one sometimes finds, says 
Mr. Milton, that the weld is reinforced by a riveted cover 
strip, but experience has shown mild steel to be practically 
as reliable as iron in respect of its welding property, so that 
rivets are only a source of possible leakage. 

Having £o large a margin of strength, such pipes cannot very 
conveniently be tested to near their elastic limit, but they 
шау be proved to three or four times their working prea- 
eure, and it has been proposed to make each pipe a little too 
long, and to cut off the end and open out and test for sound- 
ness of weld. Usually the flanges of these modern pipes 
are screwed on, but sometimes welded. 

Pipes may be had bent to a radius of three bores when 
below 6 inches diameter, or four bores when from 6 to 12 
inches diameter. Mr. Milton states that cast-iron had been 
used with success iu many vessels, and it. could be relied on 
even though a rigid material. Now, cast-iron is not ко rigid 
as wrought-iron. Its extension is greater under strese, and 
it is an error to speak of its rigidity. The trouble with cast- 
iron is that its elastic limit is soon reached, and fracture 
occurs at small deformation, but rigidity is rather an incor- 
rect term to apply.  Brittleness would better convey the 
objections to cast-iron. 

The Board of Trade rule for copper pipes is: Thickness in 


inches — CTS + 1%, P being in pounds per square inch, 


6,00 
and D the diameter in inches. For seamless pipes the rule 
is 3 600 + 35. Ordinary practice takes these thicknesses as 


minima, and bends are made one gauge thicker than would 
be used for straight lengthe, to allow for bending. 

Steam at 200 lbs. pressure has a temperature of 388° F. 
At 800 lbs. the temperature is 422° F. The coefficient of 
expansion of iron or mild steel for a range of 860? is *0024, 
of copper, 0087. The boiler also, when hot, may stand 2 to 
4 inch higher than when cold, and all these causes of move- 
ment must be met in the design. Iron pipes are usually 
allowed expansion joints, Copper pipes will acoommodate 
themselves, but too frequently this ability is frustrated by 
design. Very severe stresses may be set up, ard these appear 
to be concentrated near to the flanges. Oopper pipes thus 
become ‘hardencd near[the flanges, and this is shown by the 
frequent failare by cracking round the pipe near a flange. 
Mr. Milton asks that pipes of copper should be properly 
annealed. At present annealing is a partial and perfunctory 
operation. 


steel; below that, of solid drawn copper. 


When expansion is provided for by special staffing box 
expansion lengths, care needs to be taken that the pipe really 
can move in the staffing box, and the pipe must be anchored 
so that movement takes place correctly. The joint may also 
have proper safety stays to prevent blowing out. This is 
essential where a bend may happen to allow the pipe to move 
endwise too freely. But such safety stays are not a part of 
best design, and if fitted at all should be carefully adjusted 
so that when cold the safety flange is not tight on the stay 
whereby it would prevent contraction. 

The stays should thus be adjusted cold and the nuts 
pinned to prevent ill-advised attention. Finally, steam 
pipes must be so supported as to be free on their supports to 
move under the influence of expansion stresses. Where а 
pipe rests on a bracket or roller there ought, we may add, 
to be placed a friction piece to take the wear due to 
movement. 

Drainage must also be free, so that no water can accumu- 
late in pipes. Dead lengths of pipe are often simply con- 
densers, and become full of water, and cause water hammer 
action and fractures. 

The present Admiralty requiremente, said Sir J. Durston, 
in discussion, were that above 14-inch pipes should be of 
Steel pipes up to 
9 inches are to be solid drawn. Above that size they may 
be welded, but must then have a butt strap over the weld. 
Mr. Seaton altogether discarded апу idea of depending on 
the flexibility of copper. He had also very grave doubts of 


the wisdom of gun-metal or bronze valves, seeing that tin, 


which forms a part of these alloys, b:comes plastic at 410°, 
and steam may be at a temperature of 420°. The general 
experience of the speakers who joined in the discussion was 
all in favour of iron or steel for pipes. Such pipes do not 
appear either to burst or to corrode, and they must surely 
engender а feeling of safety which cannot possibly exist with 
high pressure steam and copper piping, unless such copper is 
solid drawn, and even then the stresses at flanges are very 
severe. Flange stress in all pipes is severe, and there must 
be many cases where greater flexibility would be secured by 
the method of sockets, the making up lengths being arranged 
as long threads with back nuts. Should any engineer decide 
to try socketed and screwed pipes in preference to flanges, we 
would advise that the pipes be ordered to butt together in the 
middle of the socket, being faced true on the ends, and a 
thin joint ring of copper could be placed between the meeting 
ends. 

If desired, all sockets might be back nutted at both ends, 
and sockets ought, perhaps, to ba longer than usual. The 
pipes of the best English firms, like Jas. Russell & Sons, may 
perhaps be sometimes dearer than those of foreign makers, but 
an experience of many thousands of feet of this firm’s make has 
convinced the writer that no foreign makers can surpass 
them in reliableness ard absolute accuracy and interchange- 
ableness. Pipe makers are far too careleas as to their 
diameters. There is a Whitworth etandard for the external 
screwing of wrought pipes which ought to be adhered to as 


` rigidly as is the Whitworth solid ordinary thread. We regret 


to say some makers do not so adhere to standards, and it is 
well known that wrought-iron pipes differ so widely as to be 
non-interchangeable, and some makers do not even adhere 
to interchangeablenees in their own productions. 
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"BIGNALLING ON SINGLE LINE 
RAILWAYS. 


In dealing with the traffic of single lines of railway, many 
considerations have to be taken into account in connection 
with the signalling of trains which do not require to be 
considered in ordinary double-line working. The older form 
of staff and ticket working is giving way to the more 
modern method due to the introduction of such instru- 
ments as Webb & Thompson’s electric train staff, and 
Tyers' Tablet. The reason for the change is obvious to 
those acquainted with railway working, and consista in the 
facility for the handling of traffic provided by such 
instruments as those named, rather than from any increase 
in the safety of working. Where the old staff and ticket 
system failed was in the inability to turn a section into 
either “up” or “down,” as circumstances rendered necessary. 
With any of the forms of instrument now used in preference 
to the “staff,” this desirable result can be obtained, so long 
as means are taken to counteract the unbalancing of the 
symbols of authority to proceed, by the preponderance of 
. traffic in one direction, beyond the capacity of the instru- 
ments. 

On single lines where there is a preponderanoe of traffic in 
one direction, either as a whole or for a period only, other 
points of interest, besides unbalancing of the contents of the 

ruments, have to be considered. One very important 

- point is the length of the section. Where traffic has to be 
dled in batches of trains proceeding in the same direction, 
the shorter the sections аге the greater the number of trains 
which may be travelling at the same time, in the ваше 
direction, between two extreme points, such as, for the sake 
of clearness, the ends of the line. Under the older form of 
staff and ticket working this was often accomplished by 
supplementing the staff by “block” working. The last 
train of any batch carried the “staff,” previous trains being 
each given a ticket. At all points between the staff stations 
the trains were under “ block ” rules, and were signalled and 
stopped or forwarded as occasion might necessitate. The 
intermediate block stations were, generally, points at which 
traffic might be picked up or left, but they were not passing 
in the sense that trains travelling in site directions 

could each other. Practically the combined system was 
such that the “staff” controlled the direction, and the 
“ block " the passage of traffic in the section. Obviously 
there was no limit to the number of intermediate block 


points. | 

The ‘problems set for solution by the later forms of 
apparatus for single line working were :—Given a certain 
number of symbols at each end of a section provide means 
to ensure that :— · 
(a) One symbol may be withdrawn from the instrument, 
at either end as may be required, but not more than one, for 
any one section, at the same time, 


(b) Symbols for one section shall not be capable of being 


used for any other section. 

Where such instruments are made use of at intermediate 
rer mary, Жин уси. however, there are other conditions 
that must be satisfied. Under ordinary arrangements, staff 
sections are entirely independent. At an intermediate 
station, therefore, it would be possible for the signalman to 
liberate symbols on both sides of him, and he would thus 


have two trains аро from opposite sides on the same 


line of rails. If the intermediate station is-non-passing the 
resulta are obvious. 


The problems to be solved in such & case are, given three 
consecutive staff stations provide means for :— 

(a) Turning the line constituting a staff section into “up” 

or “down” as may be necessary. | 

5) Preven the two seotions being turned to “up” 

“down” at the same time. кл 
© Preventing a second train being sent into a section 
until the previous train, in that direction, has out of 


the section, although the symbol carried by the first train 
may have been put into the instrament at the far end of the 


section. 

(d) Allowing, under the above conditions, of the free 
working of the a tus controlling the second section in 
the i h the train is travelling. 

These are the problems which have to be solved in order to 


safely use the modern form of single-line ap at an 
intermediate non-passing station; and Mr. Hollins,.of the 
Great Eastern Railway, having been asked to design 
apparatus which would enable these instrumenta to be used 
under the conditions set forth above, publishes the resulta for 
Tyers’ No. 6 Tablet in the March issue of the Railway 
Engineer with the least, possible comment. 

The means adopted for overcoming the difficulties are 
ingenious in the extreme, and show great resource in design. 
. Mr. Hollins attacks the problem on what ir, probably, the 
only vulnerable point for the class of control adopted, and 
attains his objects by manipulating the main batteries at the 
intermediate station as necessity may require. 

The list of additional apparatus is somewhat formidable, 
but it is not all used for the purpose of control, although it 
is indirectly n on account of the methods adopted. 
The following apparatus is all additional to the ordinary 
instruments and batteries :— 


(Intermediate.) 


Station B.“ Station C.“ 
2 5-bar commutators. 1 5-bar commutator. 
2 telephone buzzers." 1 telephone “ buzzer,” 
3 condensers. 1 condenser. 
9 induction coils. 1 induction coil. | 
With circuit breakers. 
: 2 batteries. 
2 telephone receivers. 1 telephone receiver, 
2 telephone receiver 1 telephone receiver 
Switches. 8witch. 
9 microphone trans- 1 microphone trans: 
mitters. i 


: Bration A.“ 
1 5. bar commutator. 
1 telephone “ buzzer.” 
1 condenser. 
1 induction coil. 


1 Battery. 
I telephone receiver, 
1 telephone receiver 


1 battery. 


. switch. 
1 microphone trans- 


These are all for purposes such as are usually fulfilled by 
belle, or gongs, but, in addition, they provide a means. of 
conversation. The apparatus specified below is all at station 
“В” and constitutes the locking and releasing apparatus. 


4 rail treadles. 
4 rail treadle line wires. 

4 rail treadle batteries. 

1 press key. 

1 press key battery. 

8 polarised electro-magnets operating 8 switches, 
2 plunging contacts. | 

2 contacts operated by position of indicators, 


Briefly stated, Mr. Hollins arranges the apparatus so that 
when the line is required to be prepared for the entrance of 
a train at, say, station “A,” the usual manipulation of the 
instruments not only releases the symbol at “ А,” but breaks 
down the main battery at B" working, for the purpose of 
release, to C.“ This is effected by the action of either 
“В” or “A” independently, and there are, therefore, two 
chances against failure. Since, for the section “ B "—* C,“ 
for trains from “О” to B," * B" is the controller, there is 
no possibility of the section B—C being made a “down” 
section, say, during the time the section A—B is an “пр” 
section. 

Daring the time the train is between “A” and “B” things 
remain as described. On arriving near B " the train passes 
over 8 rail treadle which is provided with a separate battery 
and line wire to an electro-magnet operating а switch con- 
tact in the cabin. Under normal conditions no change is 
made by the current set up at this treadle, the direction of 
the current being such through the electro-magnet ав to close 
the oontact operated by the latter. Passing a little further 
the train, before reaching the cabin, operates a second rail 
treadle, the current from which through the electro- 
magnet already referred to, and causes the latter to open the 
switch operated by it. This contact governs the use of both 
* B's” main batteries to “A” and “С,” and the opening 
prevents “ В” from performing any operations involving the 
use of those batteries. This control is in addition to that 
obtained by the manipulation of the instruments between 
“A” and * В” to obtain the entrance of the train at “ A.” 

When the train arrives at the cabin the signalman may 
obtain the symbol from the'driver, and may even insert it in 
the proper instrument, but, owing to the action due to the 
second rail treadle, he cannot clear the section back to “A” 
until the train has performed further operations. 

The construction of Tyers’ No. 6 Tablet, which is the 
instrament illustrated, is such as to allow of a tablet being 
withdrawn without the aid of the local battery operated 
by the signalman. Hence, although “ B’s” main batteries 
are broken down, he is able to obtain a tablet for the train to 
proceed to “ О," with the concurrence of the signalman at 
that point. Po . 

Continuing the consideration of the progress of the train; 
as it proceeds from the cabin towards “O” it passes over a 
third rail treadle, which, like the second, acta to oren the 
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switch operated by the electro-magnet. This third current 
from rail treadles has, therefore, no effect other than has 
already been produced. Passing on still further the train 


operates a fourth treadle which closes the switch. The train, 


however, is then past all signals controlling entrance to the 
section B—C, and is therefore clear of section A— B. 


The two main. batteries at B,“ which were broken down - 
The main 


by the operation of the second treadle, are now 
во far ав the switch oonsidered is concerned. 
battery to “ О,” however, is still broken down ав the result of 
the operations to enable the train to enter the gection at “ A." 
All that now remains to be done is to restore the section 
A—B to the neutral oondition. This is done by “A” 
replying to the eignal indicating the clearance of the line. 

Besides the four treadles operating the switch governing 
both main batteries at “ В,” a press key and battery are shown 
in connection with the line wire of the two closing tread les. 
This key is presumably in the cabin, and is apparently 
intended for use in case of failure of the last treadle for an 
one train. It is not, however, so stated, and is not referre 
to in the text. 

Careful consideration of the arrangements, generally, show 
how fully the conditions formulated for working to an 
intermediate non-passing station have been met, and with 
what ingenuity the usual points of the design of the ap- 
pus have been utilised. Attention may, more particularly, 

drawn to the division of control between the actual 
instruments used for ordinary working, and the position 
of the train. 

Further oonsideration would seem to indicate the existenoe 
of & weak link in the chain, from the provision of the press 
key in the cabin. Given a train at * B,” anywhere between 
the closing treadles, but not on either of the opening ones, it 
would seem to be possible for the aignalman, after obtaining 
the tablet brought by the train, апа before obtaining one for 
the advanoe section, to, by using the press key, accept а 
train from either one or the other of the stations on each 
side of him. Of oourse, this would be an unusual course for 
him to take, but accidents are always the result of unusual 
1 f the diagram shows that f th 

on of the or the purpose 
of operating the switch in connection with the Кай 
and press key, three of the five batteries used might be 
dispeused with by putting the other two in between the 
instrument circuits and their respective lines. Of course, 
the reason for the arrangement shown may b: the fact 
that an earth fault on the line wire of the closing treadle 
circuit might prematurely release B's main batteries, if 
the treadle bitteries were in the positions indicated. 

Of the arrangements for thé use of a telephonic call in 
lieu of the usual bell or gong it is unnecessary to remark, 
as they are in no way connected with the safety of working 
further than that the change seems to have been ancy Pu 
order to carry out the scheme of re-arrangement. 
arrangement of the apparatus is very ingenious and, 

robably, is the first instanoe of the application of con- 
ensers and “shocking coils” to railway signalling. 

Consideration of the conditions n for the safe 
working of such cases as are under notice, shows that there 
are other points from which the question of effeotive control 
may be approached. In ordinary double-line signalling, the 
signalman at any cabin is prohibited from accepting an 
“Та line clear” signal from the rear cabin when the Home“ 
signal at the advance cabin is less than 400 yards ahead, 
until the signalman at the advance cabin has the 
same signal from him. In some cases the line wire of the 
rear section is carried throngh to the advance cabin so that 
the signalman there may know what is being done and act 
as & check against error. In ones case the line wire 
is carried to two cabins in advance of that at which it would 
ordinarily stop. The ingre of such а rule to the 
changing of either of two sections working to an 
intermediate, non-passing, single-line staff station, from the 
neutral condition, would have all the weight it now has in 
the operation of double lines, and the means necessary to 
ensure that the line constituting the first section, for the 
time being, shall not be cleared to the rear cabin until the 
train is under the protection of all the signals at the inter- 
mediate point need be very simple. Such a rule is already in 
force for sections of line containing ‘wo consecutive non- 
passing staff stations, but it is capable of extension. 


Considered in connection with through traffic, é.¢,, traffic 
which does not require to stop at the intermediate station for 
purposes of its own, intermediate staff stations are distinctly 
inferior to the“ block" stations which, under the older system 
were established for similar reasons, in that such traffic has, 
necessarily, to loge time in order to exchange symbola. That 
To will ultimately prove the best which combines the 
absolute safety of the older form of staff and ticket, combined 
with block working, for dealing with traffic in batches, with 
the facilities for change of direction of traffio provided by 
the more modern forme. 


HEAT AND LIGHT. 


By W.B. HEDLEY, M.D. 


Ar the present moment there is a sort of “heat wave” 


passing over some branches of medical practice. It is a 
matter of observation that in certain painful and disabling 
affections, whether of the muscular, articular, or nervous 
structures, the application of the highest temperature that 
се лаг can beer (250? to 850° Е.) is often attended with 
excellent results. Опое the impulse has been given, all sorts 
and conditions of heating apparatus have been promptly 
supplied, varying from a glorified poultice in the shape of 
the electrotherm, or of hot air imprisoned in a metal box, to 
the fierce energy of direct luminous radiation. Medical men 
are bewildered in their choice, bat on the whole they show a 
tendency to adhere to the traditional principle of the 
pu in other words, to apply heat by means of some 

ot medium, forgetting, perhaps, that no such medium is 
necessary, and that heat travels not by the air, but by the 
ether, or, more strictly speaking, that heat radiation is not 
a transference of heat, but a transference of energy, which 
becomes heat on encountering a body in its path. 

This heat wave in medical practice is nothing new. It is 
one of many such waves that have followed each other in 
more or leas succession, both in ancient and modern 
times. Oonfining our attention to the present century, the 
first of these waves originated in the practice and precepts of 
a certain Dr. Gosse,of Geneva, who, in 1826, published a book 
on rheumatism, ‘ Des Maladies Rheumatoides.“ He there 
refers to heat as * the soul of the treatment,” and insiste that 
all other remedies are of secondary importance. Of oourse, he 
calls heat “ caloric,” and speaks of it as an “imponderable and 
incompressible fluid.” It is evident that Ae, at least, had no 
idea of radiation; still his practice was fairly up to date. 
The next such wave, and one of a far greater amplitade, 
occurred about the sixties," when Mr. Urquhart, under the 
auspices of many eminent medical men, introd the 
Turkish bath into England, or more correctly speaking, re- 
introduced it after it had fallen into disuse for 15 centuries. 
It is to be remembered that for the first tbree centuries of 
the Christian era something very similar had flourished in 
England under Roman rule. The Turkish bath needs no 
description. Ita mode of heating by hot air blasts and radia- 
tion from heated plates, and Ив temperatures varying from 
120 to 240 F. in ita hottest rooms, are known to all. 
Shortly after this a more localised form of bath, hot air 
boxes and “steam box bathe,” became common in bydro- 

thic and similar establishments, The direct descen- 

nt of these hot air boxes is а copper 99 heated by 
gas jets placed underneath it, which was brought to notice 
about seven or eight years ago. It began by being “air 
tight and steam tight," but early in ita career these require- 
ments were discarded, and it now offers itself only as a 
means of applying “superheated air" to various parta of the 
body, althongh it still retains its steam pressure gauge and 
ки mysterious p and valves, whose raison d'être is not 
quite evident now. It easily reaches a temperature of 250 F. 
and more. But amongst its drawbacks was a serious 
one, Viz., the necessary proximity of the patient to so large 
a number of gas jets, which, by their imperfect combustion, 
seriously contaminated the air, and often prostrated the 
резен. With a view, amongst other things, to obviate this 

whack, I then used an oblong rectangular box, made of 

electrical heating plates (Crompton’s), with enamel insulation. 
This was a great improvement in convenience and comfort, but 
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for the following reasons I soon discarded it. Tyndall has 
pr the far greater intensity of heat when the heat proceeds 
rom а luminous source. By investigating the radiations from 
the obscure band of the spectrum in the case of a platinum wire 
gradually heated to incandescence, he has shown that as the 
ight rays are added, the heat rays become more intense. I 
ascertained that this principle had been made use of in elec- 
tric cooking, and at once adopted and adapted the appa- 
ratus. The heaters are Mr. Dowsing’s “ heat lamps," with his 
reflector. Each lamp takes 2 to 23 amperes, and four to six 
such lamps are sufficient to apply a radiant heat bath to the 
whole body. By this means & temperature of 850 F. is 
quickly shown in a thermometer placed midway between two 
heaters 12 inches apart. With luminous heat to begin with, 
it is obvious that by suitable screening and diffusing arrange- 
menta, any other form of heat can be easily obtained, either 
the ordi direct radiation of the luminous filament, or 
any special part of the spectrum (e g., red) or obscure radia- 
tion from a metal plate or heated air. Such an apparatus is 
d adapted to any part of the body, or to the whole 


y. | 

Another electrically heated a tus which has lately 
been brought to notice consists of a metal case or receptacle 
or box of a variety of shapes and sizes, containing in its 
interior naked platinoid resistance wires stretched on sup- 
ports. Apart from the fact that naked wires must prove a 
source of inconvenience and danger, and that they seem to 
carry back electrical heating to the crude attempts of 20 
years ago, it is evident that such an apparatus must rely 
chiefly on heated air, and that, therefore, according to the 
foregoing views, it is constructed on entirely wrong lines. 

With the foregoing points in my mind, I was not a little 
interested and surprised in reading Mr. Urquhart’s book on 
the Turkish bath в few weeks ago to find that I had been, 
io some extent, anticipated. He seems to have fully appre- 
ciated the difference between “conducted beat” and “ rays 
of heat.” Having described how, in Berlin, his attack of 
rheumatism had not been cured by a temperature of 150, he 
had his couch dragged directly in front of a large German 
stove. The thermometer then rose to 175, and the relief of 
his symptoms immediately followed. 

The following is an extract from page 33 of his book :— 
** At this time I attributed the result to the difference between 
150 and 175, I have sinoe seen that the difference lay much 
deeper, having been brought up close to the stove merely for 
increase of heat, an unexpected effect followed. The body 
was ex to the rays of heat. These rays have distinct 
properties from transmitted heat, as I have ginoe discovered." 

About the same time a certain Mr. Scriven, in one of his 
di hr speaks of the greater curative value of ** rays from a 

-hot stove.” That such views were not followed up was 
probably owing to the then practical difficulty of getting any 
manageable form of luminous heat. We now have the 
advantage, which they had not, of being able to utilise sub- 
stances incandesced by electricity. 

The influence of light (apart from heat) upon vegetables 
and animals has always been an interestiny problem. It is 
a matter of common observation that a plant deprived of 
light grows sickly, ceases to fructify and dies. Onimus 
experimenting on vineyards found that if part of the ground 
were oovered, thereby diminishing the light although 
increasing the local temperature, the grape did not there 
come to maturity. The action of light upon the vegetable 
cell is to fix the carbon and hydrogen as cellulose, i aped. 
and fatty matter by decomposing carbonic acid. In other 
words, the energy of light is trangformed into the of 

i iation, chiefly in separating oxygen from carbon. 
rimenting on vegetables with the electric arc it has 
been found that although this light increases growth and 
hastens maturity, it is hurtful if brought too near or oon- 
tinued too long. Its effects seem to be due to the rays on 
the right of the spectrum, whereas really it is the least 
refrangible or calorific rays that most largely influence 
vegetable nutrition. 

There is an old saying that where the sun does not enter 
disease does, in other words, the miorobicidal power of 
light has oe been recognised. Buchner, investigating the 
inflaence of light upon bacteria, found that water containing 
about 100,000 bacilli to the cubico centimetre, failed to furnish 
а culture after having been exposed to sunlight for an hour. 
It has also been shown that light has a distinctive action on 


the poison of diptheria. A similar effect upon certain other 
bacilli has also been noticed, and the various kinds of light 
show in this reapect a decreasing power in the following 
order :—Sunlight, arc light, acetylene gas, incandescent lamp, 
petroleum gas, diffused daylight; even the candle is not 
without a certain bactericidal power. But whilst giving due 
weight to the foregoing points, it must not be forgotten that 
light increases the virulence of certain microbes. 

Whereas in the vegetable kingdom the action of light effects 
reduction processes, the animal body under the action of light 
oxidises the elements furnished by the vegetable, decomposing 
them into carbonic acid and water. Farther, whilst it is the 
least refrangible or red rays of the spectrum that influence 
the reducing processes in the vegetable, it is generally con- 
sidered that it is the violet and ultra-violet rays that influence’ 
the pond of oxidation. Every tissue of the body is per- 
meable to light—skin, muscle, tendon, bones. Light pene- 
trates the tissues, and is stored up there. 

It is not difficult to prove that physiologically light 
influences the nervous system, the nutrition of the 
cell and the composition of the blood. I have system- 
atically used the agency of light, aro lamps taking 20 
to 50 amperes. It will improve ansmio conditions and 
favourably inflaence nutrition; it will diminish pain in 
neuralgia, sciatica, and lumbago, and it is useful in 
rheumatism. It is also stated that concentrated light will 
favourably affect ulcers and lupus. The two latter, perhape, 
by the ozone produced by the arc. It is well known that 
an aro lamp in action will effectually disinfect certain 
unsavory places. It is stated, but I have not verified the 
point, that electric welders are xp ra edlen free from 
rheumatism. At the same time we all know, and no one 
better than the electrician, that the electric light has a good 
deal to answer for in the production of ophthalmia in the 
shape of injury to the retina, and to the oornea, with reflex 
effecta on the conjunctiva. This is the work of the violet 
or ultra-violet mm. and therefore it has been Dope to 
obviate the evil by the use of uranium glass, which, 
becoming fluorescent, changes tbe more refrangible or actinic 
rays into waves of а different length. 

The injurious effect of sunlight upon the skin is also a 
matter of common observation and a moet interesting point. 
But, apart from direct experiment, it is not always quite 
easy in dealing with the animal body to separate the effects 
of heat and light. | | | 

Perhaps light absorbed by the body may partly become 
heat, the shorter wave lengths of light being “d ed” into 
the longer wave lengths of heat. This question has been 
dealt with by Dr. Bowles in his interesting study of the 
effects of sunlight on the skin.* | 

March 21st. 


THE PESOETTO STORAGE BATTERIES. 


YET another high-capacity accumulator, this time hailing 
from Turin. We are as yet unable to give details as to the 
leading features of construction in the new cell—or cells— 
for there are three forms of it, devised for different applica- 
tions. But we have before us the catalogue and prioe list of 
the Società Italiana dí Elettricità giá Cruto, which, by 
reason of the extent of the information it puta forward, is 
quite a new departure in accumulator prioe liste. This com- 
pany, with & pes up capital of nearly £100,000, is the oon- 
ceesionnaire for the Pesoetto patent, and, judging from its 
catalogue, it appears to have set about its work in a very 
thorough way. The catalogue, we may mention, is in the 
French language. | 

The close о аан accurate information which is 
given in this ly and tastefully got up brochure rela- 
tive to the available capacity of the three forms of the 
accumulator—and more especially that devised for traction 
—under very varied conditions, must be taken as oonstitut- 
ing to a certain extent the credentials of the new accumu- 
lator. This information, in fact, almost compensates for the 
absence, pro. tem., of the details of construction; for we may 
assume that the apparatus is essentially a lead accumulator, 


* Part of the above is from a paper by the present writer on “ The 
Therapeutics of Heat.” 
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à ozydes rapportés, and with a sulphuric acid electrolyte, and 
its performance is a proof that the details in question have 
been carefully worked out. 

The three kinds or forms of the accumulator are :— 

Form P.—Station batteries for charge and discharge at 
normal rates, specially intended for lighting. : 

Form P R,— Station batteries for rapid discharge, specially 
intended for the distribution of electric energy and a8 regu- 
lators for large stations. 

Form R P R.— Batteries for rapid charge and discharge, 
specially intended for traction. 

The first category comprises batteries from 1 P to 35 P, of 
which the weights (which, by reason of the odd spongy lead 
plate, are not simply multiples of the weight of 1 P) and the 
prices are given. Then the rate of discharge, in amperes, 
and the capacity in ampere-hours, are given for each battery, 
under six different conditions, viz, when the rate of dis- 
charge per kilo. of plates is `8, 1, 1:25, 1:50,-1:75, or 2 
amperes, the corresponding periods of discharge being 13 
hours 40 minutes, 10 hours 42 minutes, 8 hours 24 minutes, 
6 hours 51 minutes, 5 hours 54 minutes, and 5 hours. In 
this form of battery tbe rate of charge is constant, at ? 
amperes per kilo. of plates. The values given indicate a 
555 flat curve of rise of capacity with time of 
discharge, and also a comparatively very high ratio of 
capacity to weight for a stationary battery. Thus, taking 
the capacity per pound of plates in the case of the battery 
10 P, this varies ав follows, according to the above-mentioned 
periods of discharge :— 

5, 4°86, 4:80, 4°67, 4°60, and 4:54 ampere-hours. 

Users of the battery, however, will naturally want to know 
the capacity per pound of cell complete, which, as we have 
previously insisted, should always be given in catalogues like 
that under consideration. The required information may be 
found by reference to а separate table, which informs us that, 
the weight of plates in the battery 10 P being 14:5 kilos., that 
of *l'Elément avec Bac” is 23:24 kilos. The weight of the 
electrolyte is given as 9 kilos., and if we add this to the 
precediog weight, we obtain 32:24 kilos. as the weight of 
the kat:ery complete with electrolyte. These figures, how- 
ever, give в very low ratio of weight of plates to weight of 
battery, viz, m = '45; во much so, that we are inclined 
to think that *"l'Elément avec Bac" must really signify 
* Battery with receptacle and electrolyte.” In this case the 
ratio would be 624., i.e., somewhat higher than that of the 
E.P.S. “L” or “T” cells. This ratio, and the fact that 
the proportion of electrolyte is unnecessarily high, are not of 
real importance in stationary acoumulators, but are never- 
theless of some interest in considering a new cell. 

Formule are given for calculating the rate of discharge 
and the capacity required in a battery to work a given number 
of incandescent lamps of given candle-power for a given 
number of hours; so that, by referring to the table, the 
purchaser can select the battery most suitable for the work. 

The second category, that of stationary accumulators for 
rapid discharge, gives particulars of batteries from “8 PR” 
to “35 P R” under six different conditions of working, viz., 
when the discharge takes place in 4 hours, 3 bours 16 
minutes, 2 hours 45 minutes, 2 hours 23 minutes, 9 hours 
5 minutes, or 1 hour 52 minutes. The rates of discharge 
per kilo. of plates corresponding to these periods are 2:5, 3, 
9:5, 4, 4:5, and 5 amperes. The maximum rate of charge is 
8 am per kilo. of plates. 

Using British units, for the sske of more ready com- 
parison, the useful capacity per pound of platea corresponding 
to the above periods and rates of discharge are :— 


4°54, 4°45, 4°89, 4:31, 4°28, and 4:25 ampere-hours, 


Approximately, these values apply to all the “Р Б” cells; 
but they are derived from the battery 27 P R. For a rapid 
discharge battery—and a discharge in less that two hours, or 
even within 4 hours, brings it within that category—these 
values are undoubtedly high. We may add that the ratio 
between weight of plates and weight of cell complete may in 
this case be taken as *6, and that the time capacity curve of 
this cell is remarkably level, a fact which shows that the 
active material is sufficiently accessible to the electrolyte, and 
T i rates of discharge are not so high as to “ distress ” 
e ce 


Of paramount interest, at the present moment especially, 
is the R P R, or rapid charge, as well as rapid discharge 
cell, specially designed for traction. Let us at once say that 
the ratio of weight of plates to weight of cell complete is in 
this case as bigh as 76, the battery comparing well in this 
respect with the Falmen and “Chloride” traction oells, 
The table in which the capabilities of this form of- cell are 
set forth is very extended and comprehensive, and may well 
betaken asa model forfuturecataloguesof traction cells. Seven 
batteries—from 1 R P R” to “7 R P R”—are quoted; and, 
for each of these, four data are given under nine different con- 
ditions as regard rate and time of charge, and under five different 
conditions as regard rate and time of discharge. Each 
battery of from one to seven sets of plates can thus be 
studied under 45 different aspects. In addition to this, the 
table gives the utilisible watt-hour capacity per kilo. of 
plates (multiply by 76 for watt-hours per kilo. of complete 
cell), the weight of plates necessary to give one kilowatt- 
hour or B. of T. unit of energy, and the weight of plates 
necessary to give 1 kilowatt or B. of T. unit of power. 

Taking the lowest rate of charge, viz, ‘91 ampere 
pound of plate, or *69 ampere р und of battery complete 
(or, what is the same thing, the highest period of charge, 
viz., 74 hours) the capacities per pound of plates, correspond- 
ing to five periods of discharge аге as follows :— 

Time of dis- 

charge ... 5 h. 36 m., 4 h. 35 m., 3 b. 52 m., 3 h. 20 m., 2h. 55 m. 
Ampere-hours 6:36 6:25 6 12 607 5:98 

Going to the other extreme, and taking the highest rate 
(and lowest time) of charge, viz., 9:1 amperes per pound of 

lates, or 6:9 amperes per pound of cell (the period of charge 

ing then only 15 minutes), the capacities per pound of 

plates for five different periods of discharge, in the case of 
the 7 R P R battery, are :— 


Time of dis- | 
charge . . 1 h. 36 m., 1 b. 18 m., 1 b. 6 m., Ob. 57 m., O h. 50 m. 
Ampere-hours 1:83 1-78 1°76 1°73 1717 


It is & question whether it can be advantageous to employ 


‚ acoumulators under conditions in which the apparent capacity 


becomes reduced to а mere fraction of the normal capacity; 
but these figures, which apparently can be depended upon, 
must be of interest from a theoretical, if not from a purely 
practical point of view. 

We propose in our next issue to give some particulars as 
to the construction of these batteries. 


THE ALTERNATING CURRENT ARC. 


THE experimental demonstration last Friday at the Inetito- 
tion of Electrical Engineers of the results of Messrs. Duddell 
and Marchant on alternating arcs, printed in the last number 
of the Journal, will not easily be forgotten by anyone who saw 
it. Apart from its own extreme interest, it was an admirable 

ndant to Mrs. Ayrton’s paper, immediately preceding it. 

he Council of the Institution are to be congratulated on the 
euccess of their recent arrangements for reading together 
groups of papers on the same or closely allied subjects, as 
was done with the three on wireless telegraphy, and with 
these two on the arc. Mrs. Ayrton's paper and that of 
Messrs. Duddell and Marchant mutually assisted and illus- 
trated one another, and the interest of each has been greatly 
increased thereby. To those of our readers who have not 
seen the paper, nor were present at the demonstration, we may 
explain that the authors have worked for some years investi- 
gating the circumstances of alternating electrical currents 
through arcs, and have brought. this paper describing their 
results to the Institution of Electrical Engineers. 

Several of the most important properties of alternating 
current arcs have been made known by previous observers, 
amopg whom M. Blondel has been, perhape, the most inde- 
fatigable worker, and the present piper begins with a short 
notice of others on the same subject which have already been 
published. For the p of their investigation the 
authors desired to ascertain the wave forms of three quan- 
tities, viz., the alternating electromotive force imposed on the 
circuit, the potential difference between the carbons, and the 
current through the arc. Besides these, the character of the 
rest of the circuit and the dimensions of the arc were also 
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noted, but the intereet of the paper lay mainly in the records 
for different arcs of the above three-wave forms. It is, of 
course, by no means the first time that the forms of such 
curves have been obtained, and rather more than a year ago 
we fully described an instrument designed by Prof. E. B. 
Ross, and exhibited before Section A of the British Association 
at Toronto, which he employed for plotting curves of the 
kind. The results of this instrument are of а very high 
order of accnracy, and the best yet obtained by the method, 
which is that of plotting together a series of pointa 
of known phases obtained from different waves by a 
впосевгіоп of separate adjustments. In the case of a 
Steady wave form, repeated without any change an inde- 
finite number of timer, so that the value of the ordinate at 
any given phase is the eame in each period, this method leaves 
little to be desired. In the case of the arc, however, the 
present authors кооп found that the wave form, though 
stable, is not steady, and that no curve built up point by 
int from different periods could be accepted as represent- 
ing the wave at any one time. Moreover, it was necessary 
for their -pu that all three wave curves should be 
recorded together. Another consideration that led them to 
the course they ultimately adopted was one of time. Life 
· seemed hardly long enough to investigate all the cases they 
had in view with а point by point construction. These oir- 
cumstances drove them to the oscillograpb, an instrument 
which has been already used for this by M. Blondel, 
but on account of irregularities introdaced by the instrument 
itself has not been hitherto regarded as accurate in com- 
ison with the point by point curve tracers of Joubert and 
. The oscillograph is a galvanometer whose deflection 
always represents the instantaneous value of the current, and 
to do this the moving part has to follow closely and without 
the slightest delay the most rapid and violent, as well as the 
minutest, changes in the current. A description of the 
mode in which these conditions were met is given in the 
paper, with illustrations of the oonstruction of the appa- 
ratus. It will be sufficient here to say that they have 
obtained а most satisfac instrument. A new one just 
ра by the Cambridge Instrument Company was 
exhibited, though not used, at the meeting, and was said to 
much better qualities than the ones the authors had 
in use. The acouracy of ‘this last had been proved by the 
close agreement of the continuous record of a steady alternat- 
ing current obtained by it, with points plotted by the method 
of M. Joubert. The sensitiveness of the instrament is such 
that small irregularities of the main curve whose periods do 
not exceed one five-thonsandth of a second were clearly 
shown on the screen. Three beams of light reflected from 
& mirror revolving in unison with the alternating source, 
and then from the mirrors of the oscillograpb, gave on the 
screen at the Eleotrical Engineers' meeting three continuous 
lines. One straight and horizontal was the zero line of refer- 
ence, the axis of the wave curves, and the other two were 
periodic wave curves giving the values of the current through 
an aro under examination, and the potential difference 
between the carbons. An enlarged image of the aro itself 
was thrown on another screen, so that the whole performance 
could be easily followed by the audience. It is difficult to 
convey an adequate idea of the striking character of the 
demonstration. The curves published in the Journal, though 
valuable‘ records, are merely dry bones, and lose all the 
literally palpitating life of those shown on the screen. The 
latter were like living animals compared to the skeleton and 
the stuffed skin of the printed paper. The sight of these 
wave lines constantly changing in form and yet always per- 
fect and continnous was most fascinating. Among other 
effects the authors were able to show the gradual changes in 
the wave forms while the arc was being lengthened; and the 
sudden flash of the current curve to the zero line, and of the 
P.D. carve of the carbons up to P.D. curve of the distri- 
bution system at the instant when the arc broke was most 
striking. The applause of the meeting was evidenoe of a 
‚ degree of interest and appreciation that must have been very 
gratifying to the authors. | 
We do not like to leave this subject without commenting 
on one or two of the more striking results. The moat 
remarkable point about the P.D. curve of an alternating aro 
is the flat top, descending from and ascending to a sharply 
defined peak at each end, while the flat part, or plateau, is 
the seat of constant little irregular wavy movements. This 


seems toshow that along the flat part the aro is really a hiss- 
ing arc, using the term in what we believe to be Mrs. Ayrton’s 
sense of an arc is which energy is transformed at constant 
difference of potential. The sharp drop in the P.D. of the 
carbons from the peak on to the undulating plateau, as well 
as the steep ascent to the closing peak, seems to have some 
bearing on the point, as Mrs. Ayrton’s hissing arcs were 
always obtained with a ar: of 9 or 10 volts from a pre- 
viously existing silent arc. They were, however, always the 
result of admitting oxygen to the crater, and it is not clear 
how this can occur in these alternating arcs,  Hissing arcs 
are, moreover, much leas steady than silent arcs, and the exist- 
ence of irregularities on the line of the plateau lends some 
support to this view. 

Of all the curves shown, that which elicited most applause 
was between carbon and an p of zinc. In tbis the car- 
rent is purely unidirectional, and no current can pass through 
an arc which has ziuc as the positive electrode. The fact is 
well known. Zino arc dischargers have proved to be of the 

test possible value in saving overhead power lines from 
estruction in lightning storms; but & demonstration on the 


Screen that not only cannot an arc be maintained with a 


positive zinc electrode, but that actually no current at all 
passes during that half of the period when the zinc is posi- 
tive was most striking. In this part of the period the P.D. 
curve of the aro was identical with that of the supply circuit, 
and the current curve with the zero line. In the other half 
of the period, when the carbon is positive, the P.D. curve of 
the arc had the usual flattened character, and the current 
curve resembled a distorted sine curve. 

Sinoe this paper was read we have seen M. Blondel'a paper 
on oscillographs given before the French Association for the 
Advancement of Science at the meeting at Nantes last year. 
This has much interest in oonnection with the present subject, 
and we hope to print some account of it shortly. 
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LEGAL. 


THE CasrNRR-KELLNER ALKALI Company, LIMITED, v. THE OOM- 
MBROLL DEVELOPMENT CORPORATION, LIMITED. 


In the Court of Appeal on 13th inst., before the Master of the Rolls 
and: Lords Justices Rigby and Vaughan Williams, judgment was 
PM in the Appeal by the defendants in this action from an order of 

. Justice Bigham, who had granted an injunction with respect of 
the alleged infringement of letters patent granted to Mr. Oarl Kellner 


- foran invention of improvements in the electrolytic apparatus for 
alkaline carried 


decom 
on at 


ts. The businesses in question were 


plaintiffs’ 

their bebalf that Kellner’s patent was bad because th 
from a prior patent, Castner's, it involved no substan invention 
within the statute of monopolies, nor was any substantial increase of 


utility shown over Castner’s patent. 
; Q.C., Mr. McConkey, and Mr. 


Mr. T. Terrell, QO., Mr. Ast 
the appeal, and Mr. Fletcher 


J. H. Gray appeared in support 
Moulton, Q.C., Mr. Bousfield. Q.C., Mr. J. Graham, Mr. A. J. Walter, 
and Lord Robert Cecil were for the dents. 

The MASTER OF тнв RoLLs, in giving judgment, said that the 
action was brought for infringement of patent, but it was brought 
under very unusual circumstances. In the firet place, the plaintiffs’ 
patent—Kellner’s, 1894—has never been used for any commercial 
puros nor, indeed, at all, except, perhaps, by way of experiment. 

ts non-use was not explained by the fact that, although new and 
novel, it had been superseded by а later invention. But such was not 
the case. The patent sued он һай not been used because а prior 
patent belonging to the plaintiffs had been found to answer their 
Р 8 better; but this prior patent was not relied upon by the 
plaintiffs in the action. In the next place, the defendants had not 
yet begun work, so that no infringement in fact, by whatthey actually 
did could be proved. They had, however, constructed some appa- 
ratus according to another patent—Rhodin’s, of 1896—and they had 
admitted tbat they intend to use the ap s. But it was obvious 
that if in practice it were found desirable to depart from some of the 
directions contained in that specification, such departure might have 
& very material bearing upon the question whether the 
really infringed the plaintiffs’ patent. His Lordship made this 
observation because Rhodin’s specification referred to the slow rotation 
of one of its component parts, wbereas it seemed plain that much 
better results were obtained by quick rotation of tbe same part. If 
the defendants’ a tus were at work, bis Lordship was satisfied 
by the evidence that the part to which he was referring would be 
rapidly and not slowly rotated. But if this were so, the effects pro- 
duced would be so different, that the question of infringement would, 
in his opinion, assume a totally different ct. Again, when the 
defendants began to work, they might find it better to keep what 
were called their bells , and to rotate the trays and troughs 
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in which they stand. They were under no ob on to work pre- 
cisely as told by Rhodin. Butif such modification were made, the 
question of infringement would be totally different from what it was 
if they were to assume that the defendants intended to make no 
departure from the directions contained in Rhodin's specification. 
Again, when com the processes described in  Kellner's 
and Rhodin’s ons, Mr. Terrell made a important 
admission ia favour of the plaintiffs. He admitted that if there 
was no distinction between a rotary movement and a to and fro 
movement described in fig. 1 of Kellner's specification, then there was 
no practical distinction between his Na and theirs. This 
admission was not referred to by Mr. Justice Bigham, and it is very 
important as plaintiffs’ patent is for an a tus and not merely for 
a method for making soda. Bat to treat this admission as an admis- 
sion by the defendants, as they would use it, will necesearily amount to 
an infringement of the plaintiffs’ patent, even if it was valid, a 

to him to be pushing admission much further than was just to 
the learned counsel who made it, or to his clients who would suffer 
the consequences of it. He passed then to consider the first point 
which arose in this case, and that was the nature of Kellner's inven- 
tion as disclosed in the specification. The invention was 
for an improved АРБАГА, and the real nature of that 

ear. It 


shall be in contact with part of the mercury for a time, and then be 
shifted to another part, which, whilst the mercury is acted upon b 
the salt water and converted into an amalgam of mercury an 
sodium, or be brought into contact with the fresh water so as to 
decompose the amal into mercury and soda in solution. That 
was Kellner's invention, and, so far as he could judge, ít was novel 
апа useful. Kellner showed in his provisional specification one mode 
of carrying it out, namely by a to and fro motion of the vessel or 
bell containing the salt solu on, but it was quite competent for him 
to point out in his complete specification any better method of 
presenting the mercury first to the salt water and then to the fresh 
provided he kept the mercury as quiescent as possible. His last point, 
пе о, үм: one of the essential -— ч. us ы, i 
means g a stationary mercury са , the t 0 
the bell, and the non- shifting of the formed in it, 
the care taken to make in the lower ends of the bells 
so as not to displace the mercury, and the. descriptions i 
how to work the apparatus whilst the mercury cathode itse 
remained at rest, so that tke aim of the founder was to keep 
the mercury as quiet as possible consistently with the moving of the 
bells of salt water over its surface. This үн Мы important in 
order to Оі Sree Kel|ner's invention from Castner’s prior inven- 
tion, in which the mercury was moved rapidly from the mouth of 
one compartment containing ealt water to the mouth of the other 
containing fresh water. His Lordship had carefully studied Kellner's 
47 cation and also the evidence of the rts called on both 


process 
| turbed 
otherwise than to the least possible кеш T moving bells of salt 
water over it was outside, and not fairly wi 


ship did not attach importance 
to fig. 6 in the com specification, in which the position of the 
salt water and the water were reversed. That was a modifica- 
tion consistent with the real invention described in tae provisional 
specification. Further, he was not prepared to hold (especially havin 
regard to the admission made by Mr. Terrell ss already mentioned 
that the mere substitution of a rotary motion for a to and fro motion 
of the bells would not be equally within Kellner’s invention as 
described in his provisional specification, provided always care were 
taken to keep the mercury still, but the claim No. 3, and figs. 7 and 
8, to which i£ referred, was, in his opinion, an entire departure from 
iini essential 5 invention as pm y 5 Наа 
e mercury was in onally not kept as as possible, but might 
be moved and disturbed to any extent. This was quite inconsistent 
with the original idea. An invention for an apparatus for keeping 
the mercury still was not an invention for an apparatus for keeping 
the mercury moving. Claim No. 3 covered inventions, and was 
such a departure, and such an extension of Kellner's real 


before they commenced a 
fresh action on an amended fication. In his opinion the judg- 
ment ought to be reversed and judgment entered for the defendants, 
with costs, and the plaintiffs must pay the costa of the appeal. 

Lord Justice Ridgr said he Proposed in his judgment to deal 
exclusively with the question of the validity of the patent sued upon, 
Kellner’s of 1894. If, as in his opinion was the case, that patent 
could be shown to be invalid, it, would be an academic question 
whether on the supposition of its being valid there wonld be an 
infringement, and he did not p to enter into the question at 
all. The grounds alleged for holding the patent invalid were dis- 
conformity and want of subject matter. He should deal mainly with 
the first of these, which depended upon а comparison of the pro- 
visional and complete specifications according to the true construc- 
tion of each. This construction was entirely for the Court. Experts, 
however eminent, had nothing whatever to do with it, though their 


cathode," which 
eom mercury, 


of 
cathode, or а cathode com of stationary mercury. He 
had come to the conclusion that the first was the true 
paren d differing in this respect from Mr. Justice Bigham, who 
adopted the second. The difference was crucial, because the recond 
‘meaning was the only one which rendered it possible, however difficult, 
to take further steps, which Mr. Justice Bigham had taken, for 


p took to be “ stationary " with reference to поа 
unmoviog objects, and he attributed to it & very different 
exceptional meaning of stationary with reference to the containing 
vessel. In his judgment it was not only startling but quite inadmis- 
sible to say that the ultimate development of an invention which 
must rely for its validity upon an inventive departure from a 
existing state of things would be to bring them back to precisely 
pre-existing etate of things as was done by the claims in fige. 7 and 8 
of Kellner, when the bottom of the ber was rotated. Mr. 
Moulton did not attempt to grapple with any of these difficulties. 
Indeed, it very soon became plain that he had no intention of 
grappling with them. His conclusion was that the actual modifica- 
tion of apparatus exactly described and claimed in figs. 7 and 8. At 
any rate, when the bottom containing chamber was made to revolve 
under the cells rigidly connected with one another was nota legiti- 
mate development of the invention, the nature of which was shown 
by the provisional tion, and that the patent was therefore 
void for disconf . That was the main ground of his decision 
as to the invalidity of the patent. Going to the question of subject 
matter, even if it could be shown that the objection of disconformity 
failed. there would remain that of want of subject-matter. Oom- 
paring figs. 7 and 8 of Kellner's with fig. 1 of Oastner’s patent, 

ound in that modification of 7 and 8, viz., the motion with which 
the cells remained still and the bottom alone was made to rotate, sn 
exact corréspondence between Castner and Kellner up to the point 
where the question arose how to move the cathode. 
Castner effected this by a stirrer, of helical 
blades mounted on a rota shaft passing down the apparatus. 
All that Kellner did was to substitute for this rotating stirrer к 
rotation of the bottom of the vessel containing mercury. There was 
no clear evidence of any advantage over Castner in this pigs арачы 
Farther, the modification introduced by figs. 7 and 8 by moving the 
bottom of the vessel, so far from being shown to be an important 
improvement in practice from former apparatus, had never been used 
at all, and there was no e of experience or even experiments 
that it would practically work at all as a commercial success. In his 
jadgment the Kellner patent was void from want of subject matter, 
so far as concerned the B acters modification of apparatus which 
had been dealt with, and the claim No. 3 founded thereon, and there- 
fore the whole patent was void on this ground also. 

Lord Justice VAUGHAN WILLIAMS said that he had the misfortune 
to differ from the other members of the Court, and as he did not 
think that the Kellner patent was bad from disoonformity, he 
regretted to say that he should necessarily have to go into the whole 
question both of the merits of the Kellner t and of the alleged 
5 of the Kellner patent by the Rhodin patent. In order 
tod vig the piri MT f 

ч t an or letters paten in particular a 
—— з cut by Oastner. The main features of the Oastner 
patent seemed to have been (1) a single chamber divided into two 
sections, one for sait and water and one for pure water, by s partition 
not extending quite to the bottom of the vessel, and sealed by thé 
mercury at the bottom of the vessel; (2) a continuous electric current 
passing through both chambers ; (3) the adjustment of the proportion 
of amperes passing through the chambers vely by a division 
of the continuous current; (4) the change in the location of the mer- 
cury relatively to the two chambers by the flow of the mercary round 
and round the containing vem! produced by the propulsion of 
paddies attached to a central revolving shaft; (5) the maintenance 
of an average minimum of ‘2 per cent. of um throughout the 
mercury by the cburning produced by the propelling p . The 
idea of Kellner seemed to have been this :—He had a large dish with 
mercury atthe bottom. On the top of this mercury he had movable 
celis, with the lower edge just dipping into the m so as to seal 
the bottom of the cell and prevent any liquid which might be placed 
inside the cell running out at the bottom. These cells he filled with 
salt and water. The whole of the vessel outside these cells he filled 
with pure water, so that the whole of the mercury which was not 
covered by the salt and water contained in the movable cells was 
covered with pure water. He electrolysed the salt and water 
by а current passed through the salt and water to the 
cathode formed by the mercury. This current was not con- 
tinuous, and did not, as in the case of Oastner's patent, pass on 
through the pure water. He then by shifting the bells containing 
the salt and water electrolyte about on the surface of the mercury 
caused patches of the mercury to be alternately covered by the salt 
and water electrolyte and the pure water respectively, thus charging 
with sodium the patch of mercury covered by the salt and water 
electrolyte and discharging of sodium the same patch of mercury 
when subjected to the pure water by the shifting on of the cell con- 
taining the salt and water to the adjoining patch, which, prior to the 
shifting had been covered with salt and water. In order that 
the shifting of the cells should not by reason of the dipping of the 
lower edge or lips of the cell into the mercury carry with it the patch 
of mercury which was under the cell at the time of the shifting of 
the cell, Kellner made in the lower edge of the cell a series of notches 
or openings or serrations, The mercury in Kellner's apparatus had 
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the motion of the cell containing the salt yte. 
to and fro motion. In the complete specification he made several 
additions which his counsel called “developments of the invention, 
identified by the provisional specification,” but which the opposing 
counsel contended were “ departures from the provisional specifica- 
tion amounting to disconformity.” These were the substitution 


conformity,” and also relied on it on tbe question of utility, alleging 
that the apparatus would not act without it, whereas the plaintiffs 
in case 


yte, and pure 
water respectively; (3) the manufacture as far as ible of. the 
mercury in а still condition free from agitation. idea of the 
Rhodin patent seemed to have been to adopt the Kellner idea so far 
as it related to the movement of the salt electrolyte in a rigid vessel 
over the top of a stationary cathode, but to m it so as to enable 
the use of a stronger electric current than that w could be used 
with the Keliner invention. 

Dealing with the defences set up in the action, his Lonpenr said 
that he thought the view taken Mr. Justice Bigham as to the 
meaning of the words in the Kellner provisional ification, 
" mercury oathode" was right. It was clear that prior to 

: t inventors had always tried to get over the 
difficulty arising from necessity of quickly taking away the mercury 
when cbarged with the sodium deposited by electrolysis by causing 
the mer thus ch to fiow in a vessel containing it—the 
earlier inventions caused the mercury to flow when changed into а 
separate vessel or chamber where it was discharged of the sodium, 
by contact of the m with pure water, sometimes 
assisted by an elec current passing through the 
second аз well as the first chamber, and sometimes 
with the current only through the salt and water 
in the first chamber. Oastner made the merc flow in a single 
vessel underneath two rigid chambers, part and parcel of the same 
vessel. He read the word “stationary” as qualifying the word 
“ mercury,” and the words stationary mercury" q ing the word 
“cathode.” The various defences set up by the defen ts were 
these :—-(1) Denial of infringement; (2) denial of the validity of the 
patent on the ground (a) of want of novelty by reason of the antici- 
petions set forth in the culars, te want of subject matter, (c) 
want of utility, (d) want of invention, (e) disconformity. With rd 
to the defences of disconformity and denial of infringement, which 
5 Pad оня A Метра ваа 8 

өсі on e rst use acd 8 
introduced the rotary instead of the to and fro movement. It seemed 
to bis Lordship that there was nothing in this, because if the inven- 
tion of Kellner consisted of moving about a rigid body over stationary 
mercury in the sense in which he read those words, it seemed 
to him to be a legitimate development ќо .вау that in addition to 
movement by the “toand fro” method the movement of the 
chamber over the stationary mercury might be attained by the rotary 
movement of the chamber over the stationary mercury, or by the 
rotation of the mercury dish over the chambers. In either case there 
was no flowing of the mercury relatively to the dish containing it. 
He thought that Mr. Justice Bigham was right, and that there was no 
disconformity even in the case of the rotation of the bottom dieh, 
because the mercary, even in this case, was stationary relatively to 
the dish containing it. As to the suggested disconformity, by reason 
of the claim in r of the t electrode in the combining 
chamber, his Lordship thought there was nothing in it because it was 
limited by the words at bebe ars of claim 4, "In apparatus of 
the kind specified in pre claims" His Lords further 
thought that assuming as he did that claim 3 was not bad for discon- 
formity, assuming, that is, that there was no distinction batween the 
rotary movement and the to and fro movement, the infringment by 
the defendants of the Kellner patent was clearly established, even 
apart from important admission of the leading counsel for the defen- 
dante, an admission which, for his own part, his Lordship thought he 
was right in making. Indeed, if it were not for the denial of Rhodin he 
should have thought it tolerably clear that Rhodin’s patent was framod 
by someone with Kellner's and Castner’s patents before him, seeking to 
extract the best portions of both. The total combination in the Rhodin 
apparatus seemed to his Lordship very different from the total com- 

tion in the Kellner apparatus. The result was arrived at by the 
application, in part, at all events, of very different principles, but if 
Kellner’s patent claimed, as hie Lordship thought it, the use of 
stationary mercury relatively to the vessel containing it, and divided 
chambers, one of which was rotary, he thought that there was a clear 
infringement, and not the less so because Rhcdin might have improved 
upon Kellner's apparatus by applying it to a novel and more effective 
apparatus. Dealing with the defence of anticipation, his Lordehip 
said that the only anticipation seriously urged was the Oastner pro- 
cess. It was said that the Kellner patent was anticipated by the 
Castner because the movement of the chambers above the mercary 
was & mere mechanical equivalent for the flow of the mercury under 


urrent 
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the chambers. He (kis Lordship) thought, not having regard 
to the object in view, Castner wanted to produce churning 
of the m ; Kellner wished to avoid it. Oastner's process 
did produce churning; Kellner's, to a large extent, avoided it, 
and was intended so to do. Then it was ssid that Castner's double 
cbansber was an anticipation of Kellner’s double chamber. His Lord- 
ship thought that Oastner’s double chamber was fixed, and а part of 
a single structure. Kellner's was detached and movable, being, in 
fact, one of two rigid structures. Then as to the defences of want 
of invention, want of utility, and wantof subject matter, which more 
or less hanged together in his Lordship's opinion, all failed. Hs 
thought there was sufficient ingenuity to constitute an invention 
éntitled to a patent, and that the invention was not only ingenious 
but useful. It offered a method of producing caustic soda with a low 
electric current by dealing with surface „ров of sufficiently sti. 
mercury, and that he considered was a distinctly new meth He 
camé to the conclusion that the plaintiffs’ spparatus was proved by 
the evidence to have sufficient utility as rding theoretically a 
novel alternative mode of producing caustic soda by an electrolytic 
mercirial process. For these reasons he thought the judgment of 
Mr. Justice Bigham right. | 

The appeal was then allowed in the usual way. ` 

Mr. Q.O., for the defendants, asked that the particulars 
of objections shouid be certified, for otherwise there would be a diffi- 
culty with the texing master in allowing them. 

A long discussion followed, with the result that their Lordships 
admitted that they were not so conversant with these matters as tbe 
courts of first instance, and decided that the matter should be men- 
tioned to them at some later date, when they had made 
inquiries on the t. 


ASHWELL & Nessrr, LIMITED, v. STANTON. 


In the Queen's Bench Division of the High Court of Justice yester- 
day, before Mr. Justice Wills and Mr. Justice Ridley, sitting as a 
Divisional Court, this case came on for hearing. 

Mr. Manisty appeared for the appellants and Mr. Ernest Pollock 
for the defendant. 4 

Mr. Manisty said this wasa motion by Mrs. Stanton to set aside 
the findings and judgment of Mr. Pollock, the officia] referee, in an 
action tried before bim at Leeds, by which he gave judgment for the 
plaintiffs on their claim for £500, and for them on the defendant's 


‘counterclaim. The action was brought by the plaintiffs, who were 


manufacturers of electric light and heating apparatus at Leicester 
and Noitingbam, to recover £500 in respect of work done under two 
contracts. The defence was that the work had not been completed 
in secordance with the terms of the contract, that the work as done 
was defective, and further, there was a counterclaim that the work 
u done on the terms of an express assurance given by the plaintiff 
the work should be completed on November 4th, 1697, so as to 
erable the defendant to open certain business premises in Leeds on 
that date, and that relying on the faith of that assurance, she incurred 
much expense in advertising the opening of the premises, &c., and 


. the work was not completed by that date. Mrs. Stanton carried on 


various extensive businesses as a retail bootmaker in Liverpool, South 
Bhields, Darlington, Nottingham, Middlesborough, Derby, and other 
places, and she contemplated opening new premises in Leeds. She 
accordingly acquired a site and erected large premises, e ages 
some £22,000. She entered into contracts for c lighting an: 
heating with the plaintiffs. The premises were not ready until 
December, and the electric light until December 10th. 

Their Lordships suggested that the parties should settle the case 
amicably, and after a consultation, Mr. Pollock said that his friend 
had met him and said he might keep his judgment on the claim for 
£500, and they left the question about the difference in amount 
between two dynamos to an engineer. i 

An argument then took place with rega:d to a question of insurance, 
and Log judgment was reserved on another minor point of law 
sine dic. | 


Tus NaTtoNAL Company ron THE DISTRIBUTION OF ÉLBOTBICITY 
Bt Ввсоираву GATOR, LruITED, v. Јони Drxom GIBBS 
лир HENRIEITE OmNzstum RULLE (THa wire OF SYLVAIN 
Juan Baptista RUELLB AND THE ADMINISTBATRIX OF LUCIEN 
GAULABD.) 


'THIS case came before Mr. Justice Cozens-Hardy in the Ohancery 
Division on the 17th and 18th inst., and was an action wa A by the 


plaintiffs for fic performance of two agreements of May 25th, 
1883, and October 31st, 1888. 
It appeared that by thesgreement of May 25th, 1883, made between 


Lucien Gaulard and the defendant Gibbs, the vendors of the one part 
and the plaintiff company, it was agreed that the vendors should sell 
to the plaintiffs the exclusive privilege of using and vending certain 
inventions in connection with the manufacture and construction of 
secondary generators for the distribution of electricity and other 
a tus connected with electric ич for which the vendors had 
obtained letters patent in the United Kingdom, France, Belgium, 
Italy, Austria, Spain, New Zealand, India, Canada, Victoria, New 
South Wales, Queensland, South Australia and Tasmania, and also all 
the said letters and patents and privileges and the benefit of certain 
inventions and improvement for the sum of £230,000 to be 
paid as to £200,000 in 20,000 shares of £10 each of the 

laintiff company, fully paid up, and £20,000 in cash. It was 

urther а that the vendors should, at the expense of the plaintiff 
company, establish a title to the inventions and letters patent and 
pu eges and should transfer the same to and cause the same to be 
egally vested in the plaintiff company, and that tbe assignments to 
the plaintiff company should contain а covenant by the vendors that 
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all the letters patent were valid and all such otber covenants as might 
be required by the plaintiffs for giving effect to the sale. Bya 
further agreement of October 31st, 1883, made between the vendors 
of the one part and the plaintiff company of the other part, the former 
agreement was altered and varied so that the vendors should be 
peid by the plaintiff conipany in lieu of the £20,000 in cash а moiety 
of the moneys to be realised by the plaintiff compeny from 
licenses or concessions or agreements of any kind to use or work 
the inventions in question until such moiety should amount 
to the sum of 410,000, and the further sum of £1,000 residue of the 
sum of £20,000 cash in 1,000 preferred shares of £10 each, fully paid 
up. The plaintiffs alleged that they had allotted to the vendors the 
shares in question, and had paid to the defendant Gibbs 
£984 in cash, and to Gaulard £1,788 in cash in pursuance 
of the agreement, but that the letters patent and privileges 
had not, in fact, been transferred to or assigned to the plaintiff com- 
pany, nor were the letters patent and privileges, in fact, valid. The 
laintiffs algo said that various persons taken proceedings in 
rance, the United States, Germany, and Austria impeaching the 
validity of the lettere patent and privileges granted in those 
countries, and as a result of those proceedings the letters 
tent in respect of the United Kingdom had declared to 
void the Brevets d'Invention in respect of France, Ger- 
many, and Austria had been declared to be invalid, or restricted 
to such an extent that the remaining claims were of little or no 
value. The plaintiff company had paid a large sum in respect of 
costs, which they asked that the defendants might be ordered to 
repay, and also for so much of the purchase money paid to the 
defendants by пеш ш plaintiffs) as was p ly attributable to 
the patente which been declared to be wholly invalid, and of a 
due proportion of so much of the pee money as was properly 
8 which been declared to be partially 
v 2 | | 
Mr. Fletcher Moulton, Q.C., and Mr. Gore-Brown sppeared for the 
шщ. company, and Mr. Eve, Q.C., and Mr. Rowden for thé 
endants. 


Mr. FlxTo RAA MOULTON said that Gibbs and Gaulard were people. 
- a8 


who were very well known in the early stages of electric lighting 
partners in the system of distribution. The plaintiffe estimated that 
the value of the patent by what had taken place were reduced by 
£50,000 in the United Kingdom. The learned counsel said that by 
the Gibbs and Gaulard invention it became possible to distribute 
electricity over very much larger areas than it was possible'to do by 
the direct current, and which enormously diminished the expense of 
electric light installations by . That was the fundamental 
t for tbe distribution of electricity by secondary. generators. 
the patent was valid, the whole of the persons setting up installa- 
tiona by secondary generators would have had to take patents from 
the plaintiffs. At the present moment one-half of the installations 
over England were by this system, and by this system the reduction 
of cost of installations would be something like 25 cent. His 
Lordship would see that the value of the fundame d con- 
trolling the whole of that was enormous. If he (co ) said that 
that patent was worth £1,000,000 he should not be exaggerating. . 
His Lonpanm: What is the defence ? | 
Mr. EvE said that the defence was that there had been a release 
the joint contractor, and that the action could not be maintain 
The defendants also said that the thing was res judicata. His Lord- 
ship would find that as long ago Ав 1884 the parties chose to appeal 
to the French jurisdiction, and the case was subsequently dealt with 
by the French Conrts, and he thonght he should show his Lordship 
that all the points raised in the present action were decided in the 
French action. The last defence set up was that the plaintiffs had 
not carried out their part of the agreement. The defendants also 
counterclaimed for the amount found due to them in the French 


P 7 г 
His LonpsHIP: Is there any pe about the joint covenant ? 
Mr. Ети said there was, and = thought it would be convenient to 


deal with that point before the were 
ы. ш дыы каш Чан he did not think that that defence was 
pleaded. 


His LorpsHip said that if the point arose on the documents, there 
was no reason to plead it. He thought that the point went to the 
s root of the action, and that he ought to hear counsel upon it 
at once. 

A long legal argument then followed as to whether when letters 
patent were granted to two persons, and one died, the grant passed 
to the survivor. Mr. Fletcher Moulton submitted that the t of 
letters patent to two persons was such a grant, that if one died his 
executor took all his rights under the patent. The first thing they 
bad to look at was the nature of the property before they began to 
consider the words of the grant for а grant of that kind, the analogous 
joint tenancies and tenancies in common were utterly inapplic- 
able. 

Further ments upon the point having been addressed to his 
Lordship by Mr. Gore-Brown, Mr. Eve and Mr. Rowden, his Lord- 
ship said he would consider his judgment on it. 

6 further hearing of the case was adjourned till after judgment 
on the point raised was given. 


ASHLEY v. PickuP & Co. Amp Phon. 


Bzronm Mr. Ambrose Jones, sitting as arbitrator under the Work- 
men's Compensation Act, in the Bury County Court on 18th inst., tbe 
case of Bamuel Herbert Ashley,of 22, Grove Street, Rochdale, v. J. Н. 
Pickup & Co, Limited, electrical engineers, of Bury, and Harry 
Lloyd Price, of 79, Mosley Street, Manchester, was heard. 

Mr. Cockorort, who appeared for the applicant, said that at the 
time of the accident the applicant was working on a planing machine. 
Two of the applicant’s fingers were cut off while he was at work, and 


— 


PARLIAMENTARY COMMITTEES. 


Nornru-West Lompom Ramway BILL. 


Railway Bill. The object of the Bill is to empower the company to 
construct underground railways to be worked by electricity from the 
Marble Arch to Oricklewood. = 


Mr. Barroon Browns, Q.C., who with Mr. Shaw Mr. 
Hutchinson а for the promoters, the clauses of the 
Bill The proposed line, he said, would be four miles in length, and 


connect this railway with the Central don Railway being con- 
structed along the Bayswater Road and past the Marble Arch to the 
Gity. The line would also connect with the Baker Street and 
Waterloo Railway now being constructed. The capital 
powers would be £1,500,000 and borrowing powers of 
£50,000. It was estimated that the line would cost £1,065,183. 


1 
Е 
Е 


odate 350 
lifte to be provided at the stations—vis , at the Marble Arch, 
ware Road, Hall Road, Kilburn, Brondesbury, and 
would raise 250 atatime. The object of the London Oounty 
the Bill was to get the company to insert clauses 
ve rates and at hours 


слави аы 
са А 
І . Рввемлм, Q. O., who appeared for ће London County Ооппой, 
said that after further consideration the County Oouncil had 
to accept 2d. instead of 244. as the return fare, and 1d. as the 
both applying to any distance. 

Mr. BALFOUB Browns said that another contention of the County 
Council was that workmen’s trains should be run up to 8 o'clock in 


themorning. If this was done many persons well to pay would 
be carried at choap rates. 
A number of witnesses were called in su of the Bill .Bir 


Henry Oakley expressing the gm that line would return a 
minimum of 3 per cent., while Benjamin Baler stated that the 
line would cost £450,000 a mile. NA 

The ОнА1ВМАН said the Committee had decided to allow the return 
fare of 24d., the single fare of 13d., and the intermediate fare of 14d., 
but олон for workmen's should be extended from 7.30 to 
8 o' 

The various clauses of the Bill were then considered, and those 
affected by the decision of the Committee allowed, and the Bill was 
ordered to be reported to the House. 


KmswsrxGTON AMD Norrmd Ниш, Enzgormio Ілантма BILL. 


Тнв above Bill promoted by the Kensington and Knightsbridge 
Electric Light Company and the Notting Hill Electric Ligh 
Company, was arranged to be considered by a Select Committee 
the House of Commons on Monday, but on rday the 
„ 51 6 5 
quently was reported as unopposed. power sought for 

Bill is to enable the two com to unite in b a generating 
A AES WEE 
separate cap 6 of a e 
companies will pay for current cost, 
providing for the sinking fund which will redeem the whole of the 
cost in 31 years, the station to belong to the companies in proportion 
to the amount paid by each. 


Baker Br AND WATERLOO RAILWAY. 


On Monday Mr. Jeffreys presided over a Select Oommittee of the 
House of Commons to consider a Bill by the Baker Street and 
Waterloo Railway to extend the authorised railway from Baker Street 
to Paddington and St. Pancras. Mr. Pember, Q.C., Mr. E. 

Q O., Mr. W. J. Noble and Mr. Shaw represented the company i . 
Lewis Coward was for the Vestry of St. Martin's-in-the- ; Мт. 
Balfour Browne, Q. O., Mr. E. Moon and Mr. A. Neilson were for the 


Grand Junction Canal Company ; Mr. Q.O., and Mr. Clode 
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represented the Gordon Hotels Company; Mr. T. W. Wheeler тере 
sented Mr. A. Tatham and Miss Tatham; Mr. Littler, Q O., Mr. 
Balfour Browne, and Mr. Freeman, QO, represented the Metro- 
politan Railway Company ; the Ecclesiastical Commissioners and the 
Great Western Railway Oompany, and the Metropolitan Electric 
- Bupply Company, reserved an appearance; Mr. Worsley Taylor 

represented the Charing Cross, Euston and Hampstead Railway 
pt : and Mr. Freeman and Lord Robert Cecil appeared for 


addington Vestry. Other opponente of the Bill reoeived an. 


appearance. 

Mr. Paas, QO, in opening the petitioners’ case, said the object of 
the Bill was to obtain power to make certain extensions of the Baker 
Btreet and Waterloo Railway, an electric railway which was sano- 
tioned by Parliament in 1893, and also to provide for an extension of 
time for the completion of the railway. The Actof 1893 authorised 
the construction of an un und line from Baker Street to 
Waterloo, The capital was £1,250,000. In 1894, owing to the fact that 
the Great Central Company was then known to be coming to London, 
an extension of the line was authorised weetward, stretching to 

Square. That was for the purpose of ipd gs | the rail- 
way to communicate with the Great Oentral station at Marylebone. 
At that time Parliament thought fit to extend the time given by the 
Act of 1593 for the purchase of the necessary land and the comple- 
tion of tbe works authorised. The object of the present Bill was to 
authorise some small but im t extensions of the lines authorised 
in 1893 and 1896, and also to authorise а still further extension for 
the time limited by Parliament for the completion of the line. The 

extensions were (1) a line which, in the first place, passed 
from Harewood Square to Paddington station, for the purpose of form- 
ing an underground communication with Paddington station, which 
would then pess on in а north-westerly direction, . 
a point close to Portsdown Road, where a station would form 
v carriages could De kept when not in use; (2) an extension start- 
ing from the neighbourhood of Portland Road Station to Buston, the 
object of that being to form a communication with Euston, so as to 
enable arriving at that station to fiad their way to or 


passengers | 
from Waterloo Station. There was another small extension to the 


South, or, rather, an alteration, which was rendered necessary in con- 


ent intended to give to the com- 
erp should be 


re, 
opposition. In 1893 the intention was that a 
station should be formed in the neighbourhood of Trafalgar Square 


close to Spring Gardens. The site which Parliament then authorised . 


to be taken was found to be inconvenient, and, he believed, not suffi- 
ciently large, and therefore the idea had been abandoned of form- 
ing a station there, in lieu thereof it was intended, if 
Parliament granted powers to make an und und station at 

uare and the necessary subways from that station 
reachiug to the surface. The ular subway which was objected 
to there was one which would come out just at the corner of the 
Grand Hotel. He believed the London ro pend Council approved of 
would e 


the hotel ч would be interfered 
the subway would only touch about 4 or 5 feet of the hotel cellarage. 
The p Trafalgar Squate subway would be an advantage not 
only to the company but to the public. The next object of the Bill 
was to obtain an extension of time both for the acquisition of the 
land and the completion of the шыш Вор the acquisition of 


necessary 
se tp The people who had spent the £300,000 were the London 
Globe Finance Oompany, of which the Marguis of Dafferin was 
chairman, and he would also be the chairman of the railway com- 
pany. The Bill asked for power to raise £1,400,000. In addition to 
the cost of the line there would be subways to Euston and elsewhere, 
and ee ee eee south of 
the Thames w would be Sa pene of providing the necessary 
electrical power forthe whole of the line. It would be impossible to 
devise a rudis whol would afford direct communication 


from the Great 
petition the Bill was the Oharing Oross, Euston, and Hamp- 
stead Railway Oompany, whose principa! ground of objection was to 
the competition between Huston and Oharing Cross. dentally it 
might be that the line would compete bet ween these points, but that was 
not the main object of their Bill. The North-Western Railway were in 
favour of the Bill. The reason why the Ecclesiastical Oommissioners 
had reserved an appearanee was because - were the freeholders of 
land on which they p to erect the Paddington station, but he 
believed they would not oppose. The objection of the Gordon Hotels 
Company was to the subway at Charing Oross, but that subway could 
do no damage to the Gordon Hotels Company. The outside interfer- 
enoe with the cellars of the tenants of the company's shops in 
Northumberland Avenue would be about 3 feet. 
The CHAIBMAN: Will the subway be open to the public? - | 

Ж Mr. Paan said the public could use the subway to cross the street, 
similar to that of the Central London Railway at the Mansion House. 
The line proposed to pass some distance under the Grand Junction 


, but Gordon. 


with. With regard 


h, 1899, and for the: 
904. The reason this 


. from 18,000, 


greater 
orthern lines through London to the south. The first. 


Сапа] at Paddington, but there was no intention to interfere with{the 
working of the canal. He was told that the Great Western Company 
were not opposing the Bill, but, on the other hand, were anxious to 
see the connection made with Waterloo. The only object of the. 
appearance of the London County Oouncil was to try aud get special 
provisions made for cheap trains. The sompen asked to be left 
under the general law. The opposition from the Metropolitan Elec- 
tric Supply Company bad been practically settled. The objection of 
the Metropolitan Railway Company was to the competition which . 
would be caused, and they stated that from their experience there 
was not sufficient traffic to make the undertaking remun rative. The 
Paddington Vestry objected to the proposed terminus station and 
workshops as being injurious to the na pacha ga The main objec- 
e Vestry of St. Martin's-in-the-Fields was to the proposed 

Oharing Oross subway. | 

At the conclusion of the opening statement the Committee adjourned 
till Tuesday. 


The consideration of the Bill was resumed by the Select Com- 
mittee on Tuesday. 

Mr. Frepx. Hannon, general manager of the London and North- 
Western Railway Ооарару, said he had made himself uainted 
with the proposed route of the Baker Street and Waterloo Railway. 
There was a considerable traffic of passen between Euston and 
Waterloo which his company dealt with by omnibuses. They had 
through fares with the London and South-Western Railway. There 
was formerly a service from Willesden to Waterloo, but generally 
passengers crossed London. The proposed line was bound to give 
great relief to the street traffic of London. His company would like 
to see the line come to Euston, as suggested, as it would be a great 
convenience to passengers. The directors of the London and North- 
Western Company were willing that a subway should be made to 
Buston Station. | ! | 

By Mr. Еввимли, О.О.: At the present time the Huston, Charing 
Oross and Hampstead line was authorised, but that did not give com- 
munication with Waterloo. 

Re-examined, Wrrurss said that the scheme of the Euston, Charing 
Oross and png E ar line had been about for years, but nothing had 
been done with it, he belleved. The proposed line would give access 


to their pa 
End sho 


the cost of making the new railway, it must 
be remembered that the making of these underground railways was 
a new undertaking, and the promoters must necessarily work to some 


passengers to the Marylebone Station, and y the 
advantage it would be to them to get direct to Paddington. i 
Mr. Оюн mansger the London and South-Western 


. , 
Railway Company, said the traffic to and from Waterloo had increased 
in 1888 to 28,000,000 in 1898, and а large proportion 
of that traffic went west. The new line would be an enormous 
advantage to the public. The Waterloo and City Railway, which 
had only been open 44 months, had carried 14 ons of passengers, 
while the number would have been greater if there was more rolling 


Sir Bansaxın BAKER gave evidence of his connection with the 
undertaking. He said he was not ble for the laying out of 
the line, but he was o called in to give an independent esti- 
mate of the cost and see whether there was a sufficient margin bstween 
the Parliamentary estimate and the capital for the other things 
which had to come ont of that margin. had been thus associated 
with all the other electrical railwa He asked that Messrs. Vigers 
and Sons should be associated with him in respect шенеу 


on, and asa result he found 


works. The estimated cost of the railway was £575,000 
Oontractg had been made for the construction of the autho por. 
i ) undertaking, and в had been taken to acquire the 
necessary Property. Tney were sinking the shafts for the Piccadilly 

way. With regard to the extensions asked for in the pre- 
sent Bill, they found that the people of Paddington were oppo to 
having the generating station in that parish, and so they made 
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arrangements with the London and South-Western Railway Com- 


pany to have a site on the south of the Thames. With respect to the 
ine going under the Grand Junction Canal at Paddington, it was 
ludicrous to say that there would be any engineering difficulties or 
any danger in tunnelling un 
proposed depót at Paddington there would be no nuisance to the 
inhabitants. 

‘The Сналтвмах: There would be no steam engine works there? 

Wrrurss said there would be nothing of the kind. 16 was neces- 
sary to have a place for washing the carriages and so on. 

Mr. PEMBEB: It will be their dressing room in fact ?—Yes. 

The ОнмївмАлн: Will the machinery necessary for repairs be driven 
by electricity ?—Yes. 

Oontinuing, Wrrxrss said the subway for Charing Cross was not in 


the original Bill, but was suggested by the public subways at the 


Mansion House. The subway at Charing Cross would be similar in 
principle to the Mansion House subway. There would be free access 
to the ү to the subways. 
By Mr. LrrrLEB, Q.0.: The railway went beyond Euston to 
Seymour Street, but that was for a back shunt. | 
Mr. Lrrrrng: There is nothing to prevent you going on to St. 


Pancras and Pentonville, and joining with your railway the City and 


South London extension ? —Well, I am really much obliged to you for 
the suggestion. It never occurred to me before. | 

Farther cross-examined by Mr. Lrrrrnn, Wrrurss said he was not 
aware that the Central London Кайта 
from the publico. He was told that Mr. Whittaker Wright, of the 
London and Globe Finance Company, had not publicly stated that 
the company would get £800,000 out of the Baker Street and 
Waterloo Railway Company, but that the company would get that 
out of the railway and other undertakings. 

By Mr. Ғавемли: He first became actually concerned in advising 
the company immediately the London and Globe Company started 
with it; that was about 18 months ago. 

The Committee adjourned. 


CORRESPONDENCE. 


The Cost of Supply to Single-phase Motors. 


The interesting article with the above title in yout current 
issue sums up very concisely the main points connected with 
the operation of present-day single-phase induction motors. 
Bat one of the most important points was not referred to, 
namely, the effect of the starting of these motors upon the 


regulation of the supply system, and, incidentally, upon the 


temper of the central station people. | 

Within the last two or three years the present writer bas 
had occasion to ‘professionally examine and report upon 
quite a number of single-phase motors of various designs 
and sizes, and has come to the conclusion that, generally 
speaking, central station engineers are by no means eager to 


have a motor load of this natare upon their circuite, and, 


moreover, in some cases they actually discou it. Now 
it cannot be denied that such a state of affairs ia highly unde- 


sirable, and it becomes very necessary to see exactly why it 
should be. The first reason, in the opinion of the water is 
due to the large wattless starting currents that modern singlc- 
phase motors invariably take, even when running up on the 
very necessary loose pulley, and the cause of this is due, in 
fully 75 per cent. of the troublesome cases, to the policy of 
the motor makers in retaining the pure short-circuited form 
of rotor for too many sizes. To illustrate what is meant, 


a concrete example may be quoted. А 50-cycle motor of, 


вау, 5-H.P., and having a squirrel cage or similar rotor, 
can be quite well designed to run up to full speed with its 
belt and loose pulley at a current consumption not much 
exceeding the full load current. 
wound rotor, that is, if the rotor conductors are connected 
up as a three: phase star winding with the three ends brought 


to slip rings on the shaft, and if а non-inductive resistance. 


is used in each phase at starting in the well-known manner, 
the motor will not only run up quicker, taking a starting 
current of about three - quarter. ita former value, but this 
starting current is not by any means а wattless current, 
that is, it will not affect the pressure regulation of alter- 


nators and transformers to anything like the same extent. 


as a wattless current of the same value would do. With 
most types of motor above 8 H.P., especially for high 
frequency circuits, it becomes а matter of necessity to 
use a rotor resistance in. order to get the motor to 
run up at all. What central station engineers should do 
is to insist upon every motor above a toy size being 


provided with a suitable non-inductive rotor resistance for 
starting, in which case the latter would not affect the system 


der shallow water like that. As to the 


failed to obtain its capital 


If this same motor has a 


if the generating and transforming plant was suitably 


designed. The apparent beauty and simplicity of the equirrel 
cage construction and its modifications have misled people far 


too long. Asa matter of fact its use should be given up for. 
кере motor above 4 H.P. that bas to bə run from 
lighting mains. | | 


The second reason for the unpopularity of the single- 
phase motor is due, of course, to the ie idle current | 
the motor is running, especially when underloaded. In 
the article referred to, the case is put very clearly, but the 
figure there given as the average power-factor of a lighting 
station with motors on its circuite, namely, 50 per cent., ir, 
in the writer’s opinion, somewhat too low for stations using 
reasonable frequencies. For distribution at 50 to 60 cycles, 
65 per oent. is nearer the mark, while above these frequencies 
the single-phase motor becomes very nearly uncommercial 
from the power factor point of view. The only possible way 
to get better power factors is to generate and distribute at 
reasonable frequenciee—why frequencies higher than 60 as 
an outside figure for any purpose are any longer tolerated is 
very difficult to understand. The relative advantages and 
disadvantages of 50—60 cycles аре with 100 cyeles are 
so obvious that everywhere but in England the use of the 
higher frequency has been given up. · 
There is jus& one other point that may be profitably 
referred to, that is, the relative suitability of generators and 
transformers for ranning combined lighting and motor loads. 
With single-pbase plant, unless specified otherwise (which is 
usually not the case), the makers supply plant whose pressure 
regulation is all that is asked for on a lighting load, that is, 
a load of power factor 95 to 100 per cent. Bat both with 
generators and transformers, the pressure drop at full load 
is invariably three or four times as great ou a motor load as 
on a lighting load. The practical bearing of this upon the 
erformance of the motor is as follows :—Su a trans- 
ormer is taken from thé stores at random to supply a single- 
base motor with current. It may bə quite good enough 
rom the regulation point of view when used for lighting, 
but this becomes a very diffrent thing when supplying the 
motor. The drop will be much greater, and as the torque 
of ап induction motor depends very approximately проп the 
equare of the impressed pressure, the motor is hardly able to: 
carry its full load, let alone an overload, and, moreover, the- 
starting will be bad. Again, а motor working below its 
rated voltage invariably has & lower power factor than would 
otherwise result. So that not only from the user's point of 
view, but also from that of the central station, it becomes of 
great importance to employ apparatus properly designed for 
its work. A good -illustration of what the writer means 
is afforded by a case that recently came under his 
notice in London. A oertain 74-H.P. 100-cyole motor 
(squirrel cage rotor) was intended to be supplied from 
в transformer of ample size, and of quite modern and good 
design when used for lighting purposes, under which oondi- 


_tions its full load pressure drop would ү, һе їп Ше 


8 of 2—3 per cent. But on the full current being 
taken from it for the parpose of supplying tha motor in 
question, the drop was found to be 12—15 per cent. The 
practical consequence of this was that the motor under these 
ccnditions not only had great diffculty in starting, but it 
would not carry even a portion of its rated load, — 

To ES up, when planning a HE D supply for light- 
ing апа a proportion wer, three principal points must 
be borne in mind if оош to be successfully nsed. 
They are (1) use reasonable frequencies ; (2) use generators 
and transformers rated upon a power basis rather than upon 
8 lighting basis; and (3) insist upon a non-inductive rotor 
resistance being installed with every motor. 
| А. C. Eborall. 

London, April 14th, 1899. 


Electrical Motor Carriages. 


There seem to ba ко many obstacles to the ultimate firm 
establishment, and apparently inseparable from the early 
life of a new industry, such as the adverse state of the law, 
the over-sanguine inventor, and, lastly, the essional com- 
pany promoter, that those who are most interested in the 
matter, and one who has largely contributed to the years of 
labour necessary in making the electrical vehicles a practical. 
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success, take all these things. as a matter of course. Bat 
when a gentleman of the standing of Sir David Salomons 
atates (assuming that he has been correctly reported in the 
toyal Magazine of this month) that the electrically pro- 
pelled carriage is an impossibility, ib is to be pardoned: if 
the remark is not allowed to unchallenged: And one is 
almost inclined to thing that it was made without due con- 
sideration, as was the case when the same gentleman, in esti- 
mating the cost of propulsion by electricity a year or 80 ago, 
based his calculations on the cost of electric current at 44. 
unit, whereas at that very time it was to be obtained in 
ondon at 1d. per unit. QNM сш | 
That one does not see many self-propelled carriages on the 
streets here is not evidence that they are unpraotical Our 
natural caution in adopting new ideas, and our love of horses, 
are enough to account for this; although as a lover of 
horses myself, one of the last uses I would put a horse to 
would be the hauling of a tranicar or an omnibus, and I 
think that many of the horses one sees in cabs are fit sub- 
jects for. anyone's. compassion, and the sooner their use ів 
сос unnecessary by the introduction of electricity the 
tter. = ex 2 | 
In spite of the long start which the automobile movement 
has bad on the Continent, and in view of the fact. that it is 
only during the last two yeara or во that one was allowed to 
run a motor vehicle on the streets here at all, it is a very 
significant fact that the principal systems’ of electrical 
vehioles which have been adopted in Paris are of English 
origin. "es E oa 
The argument which Sir David is reported te have used 
when discussing the "*inutility " (sic) of electrical motors, 
* jt is as if one should go for a fast drive and expect the 
horses to gallop along with a load of ngers ag well ag a 
dczen sacks of coal," is not to the point, and one is tempted 
to remark that the horses would go very fast indeed if they 
had no load at all to carry. Bat why Sir David should try 


to prove the matter by wishing to carry accumulators (repre - 


sented by the sacks of coal) in a horse-drawn vehicle, I fail 
to understand; for when we earry a set of accumulators in 
our electrical vehicle, we do not want to carry a horse, but 
do without them. e E Т 
In conclusion, І can only say that regarding the weight of 
an electrical carriage it is now quite possible to produce one 
capable.of carrying two persons for a 40-mile journey, the 
total. weight of the carriage being under 12 cwt. at в cost far 
electric current of two shillings (23.) and an annual expense 
for renewal of accumalatora of £20, TANE. 
Thanking you for your oourtesy in inserting this letter. 
and apologising for taking up so much of your valuable 


space. 


Tze Automobile Club, S. W. 
April 17th, 1899. 


C. Oppermann, , 


m 


Dry Core Cable. 


In the Elektrotechnis-ha Zeitschrift for Maroh 21st, 1895, 

a dry core cable is described in which the insulating material 
is a cotton gauze, the mean capacity being 053. mfd., 
insulating resistance 10,000 megs. per kilometre at 15 C. 
Three miles of a seven-strand cable, double lead covered, 
and wire armoured, were laid in Cologne. | | Е 
After laying, the following particulars were obtained:— 

| Рев Км Ar 15°. Е 


— — 


No. Ins. res. in megs. Cap. in mſs. Resist. in ohms. 
JJ; PETER ELITR Ee | à х 
ín pa 
A 1 8,626 053 | 598. 
2 9.500 054 Е 612 
3 9,509 | 053 6˙22 
4 9.570 i; 051 8 56 
5 9 570 054 ! 6 28 
6 9,85) 054 | 6:28 
7 053 | 599 


А — |. 19140 


The ‘cable: Was | manufactured by Frank Oloatb, Cologne- 


Ni a | ` . P © 

This cable is similar to the Leno cable mentioned in 
Messre, O’Gorman & Cozens-Hardy's letter in your issue of 
the 14th inst. „ м8 CMM. NE 
: | Telephone Cable Engineer. ; 


field. T o 


E - Primary Battery Charging. - -© — 
. Would any of your readers give me the necessary propor- 
tions for charging а’ primary battery, which is of rather an 
obsolete type? ^ ^^ ` fq c M E QE 
An iron jar with a copper top which screws down to the 
Jar, from the bottom of the oover is suspended by a eopper 
bar a cross ef zinc. Into the jar must be pub oxide of 
copper and a solution of caustic potash. The battery is used 
for working an electrical tapper for the generating of 


acetylene gas. 


E. А. C. : 
me ` ^MHomopolar Dynamos. 

The following experiments undertaken some years ago 
may be of interest, Му original idea was, that if it were 
possible to.pratect one-half of each coil ia.a-Mordcy alter 
nator from the magnetic effects of the rotating field magnet, 
then the machine would give out current unvarying in 
direction. The machine shown in the drawing was the out- 
come of this idea. "The rotating magnet consisted of а bar 
magnet of circular sc ction, forming one pole, while the other 
pole was a tube as shown in the figure.’ This was arranged 
torun in bearings... The conductors in the;first-gage were 
iron tubes through which ran copper conductors, insnlated, of 
coarse. These copper wires were:soldered to their iron tubes 


eic 


gt the bottom end and. projected at. the top énd, so- thai, they 


^. Endview showing 


|. showing arinature conductor in position. conductors connected in series, 


^ Side view of field magnet, top part section, 


E об бА. | Roe т ; Бб 
KT М m S e a’ б Я & КРЕ ' 


could be soldered to the outside of the next iron tubs;: The 

idea was that a P.D. would be established between the ends 

of the iron armature condnctors, but that the inner copper: 

wire would be less affected by the field and form a return, 
as in, the Gramme. armature, This, of ootiree, was not so, 

as' might have been inferred from the behaviour of sunk 

conductors in ordinary armatures. A great many other 

experiments, in which the iron conductors were arranged to 

be in a strong rotating field, while the copper return leads 
were arranged to be in a weak part of the field, produced no 

resulta. E E T SE Eu S | f E | * 

Working out the precise ‘reasons: why suck a maobine: 
should fail would no doubt form a pretty exercise. I may 
вау the outer pole wis slit во as to ensure rotation of the. 

MEC bonn т „Charles Turnbull. . 
St. George's Lane, Canterbury. pe a з оу 
` AL уы 1 i qa т» ty * 
„ P at 
„ Eleetrie Piplng. ^. - е ets 

As one Whó has had some little experience of insulated 
steel conduit, under the ‘above heading, I should like to 
explain away, if possible, what are pointed out ав some of 
its disadvantages: - - . € Е : | 5 . . 

The writer of the articles mentions that the burr caused 
by using the ordinary pipe- cutter in cutting BB fikely to 
extend inzide the insulation. 

Now, I find the best and quickest way to out this steel 
conduit is by using an ordinary hand hack-saw with a 
Lancashire blade. обу does it cut the tubing off 
gquare, but: it leaves no burr, go that it is not necessary to 
trim the. end with a file beforeoscre wing. 

‘Again, in the comparison as to bending properties, any- 
body who-has worked steel conduit, wil agree: with me 
that gas barrel is not in it. The extra small bends that 
can Ъз obtained by making the gas barrel hot, are of very 
little service for pulling through purposes, whereas the bends 
and sets. made in the steel conduit, while 0014, are much. 
more natural and suited to the purpose of drawing through. 
The bends and sets can be made (without injury to the 


insulation) by boring a hole a little larger than the tube to 
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pulling it slowly to the required angle. In the small sizes 
(rid and lesg) it can easily be bent over the knee. For 


tinuons tube from the cut-out board to the lampholder. 

In the comparison of sizes of insulated conduit and gas- 
pipe, the advantage is in favour of conduit. 

In using insulated conduit. we can safely use а wire of 
lighter insulation than for a plain metal tube. A wire of 
tis ame V EM 
quite enough for ordi voltages, w ina 
metal tube the risk of condensation alone would make it 
unsafe to use this wire. 

In conclusion, I might point out that in my noe of 
dyer two years, working solely on insulated conduit, I have 
‘never come across а defect caused by dampness or condensation 


in it. | 
Albert B. Butt. 


The Ambleside Tenders. : 

I beg to endorse that your correspondent, Mr. 
33 5 1 to forma d tender, &o. 

would certainly be as engineers, 1n preparin 

Nabe fur ind would give this matter their consideration. 
for instance, the inconvenience that I was put to some 

few weeks back. Both my clerks were taken bad with in- 
of business, the 


5 out myself, thus losing an appointment which in all 


was overcome by printing the speci 
ад 5 gesta. If this matter be taken up, 
as it should, by some of manufacturers, I am sure 
it will prove a boon to all. you will find space for 
this letter in your valuable oolumns. 

( X Secundus. 


Croydon. 


Wireless Telegraphy. 


I should be glad if any of your readers oould give me 
some information ов x ing рш ги 

. What patent rights, if any, are either Signor 
Marconi or the Wireless Telegraph and Signal Compan 
With respect to either the form, arrangement, or method 
of application, of the apparatus пол ш аро оеша 
their system of wireless telegraphy, such & as 
was described by Signor Marconi in his lecture before the 
Institution of Electrical Engineers ? 


infringe any EE patents ? | 
Lastly, whether the Wireless Telegraph and Signal Com- 
pany possess the sole right of establishing. wirelem telegraphy 
or commercial purposes ? ен 
А, ash. 


Re Improved Nernst Lamp. 

In your last week's edition I read of ап шоо form of 
Nernst el&btrolytical lamp, devised by Herr Rasch, of 

Nurenberg, Which does not require а high tem A 

far as my information goes, this latter point is correct, but 

you omitted to mention that it requires a minimum voltage 

far in excess of what would be admissible or obtainable on 

ало в for all pratica! parposes the ранын of having 

exoluding for a ti e possibilities of 

it introduced on apse and pooh dm — 

` | P. H. Oppenheimer. 
P. B. 


. statement 


THE INSTITUTION OF ELEOTRICAL 
ENGINEERS. 


Ar the last meeting of the Institution of Electrical. Engi- 
neers, held on the evening of Thursday last week, 
discussion on Mrs. Ayrton's paper, “The Hissing of the 
Electric Arc,” was oonoluded, and some most interesting 
experiments were shown by Messrs. Duddell and Marchant 
in describing their investigations, given in full in the paper 
published in the Journal, “ Experiments on Alternate Oar- 
rent Агов by Aid of Oscillographs." 

After the President had announced that the annnal general 
meeting would be held on Thursday, May 25th, 1899, Prof. 
Fleming resumed the discussion on Ayrton’s paper. He 
remarked that there are many points in connection with the 
arc which are only properly investigated with the aid of some 
preconceived theory. It was astonishing that, after the lapse 
of nearly a century, we should be in such a state of ignorance 


organ d all the phenomena of the arc. The first thing - 


that struck one in looking at a constant current arc was the 
want of symmetry: the essential phenomenon consisted in 
the conduction of current through a column of vapour. The 
precise action appears to be a phenomenon similar to the eleo- 
trolysis of liquids. By starting with a provisional hypothesis 
that the vapour is electrically broken up into two ions, that is, 
that the separation of the carbon vapour into two ions; the 
velocity of the — ion is much greater than the + ion, and 
we should have an accumulation of — carbon ions on the 


If a part of the cushion of — ions was burnt а Дн 
{ег current would ensue, 
on of ions. Не had the 


carbons, attributing this to the oontinual and very rapid 
delivery of ions building up the crater. 
Hissing must be due to intermittency, and hissing produced 


by carbon а& hig 
bining with bon at high temperat f experimenta 
ining with саг mperatures. If experime 
were made on this point such as chlorine, bromide and 
e their presence would produoe 
issing. 

He ead long held the opinion that back E.M.F. in the 
aro did not exist, but that the apparent back E.M.F. was 
simply one of the factors necessary for an electrolytic 


process. | . 
Captain Abney could not say that he had done anything 
in the field Mrs, Ayrton had so ably filled, although he 

done a great deal of work on the arc. The paper was 
simply carried on from point to point, and reasoned out in 
the moat admirable way; he thought everyone must come 
to the opinion that the oonclusions were right. The 
hissing arc had a sad interest for him, by rale of thumb he 
had come to the conclusion that there was a change going 
on; long before Trotter's day he had been bothered by the 
image. VVV 
gested iments might be made with a split speotro- 
Scope and rota ting sectors. He had observed a phenomenon 


in the aro immediately before hissing oocurred that might 


be due to an oscillation in the arc, The phenomenon of 


hissing certainly was acoompanied nearly always by rotation, 


which was excessively annoying in his experiments. 

Prof, A said that Dr. Thompson had criticised the 
had made on a previous occasion respecting the 
increase in current which followed the lengthening of the arc. 
Dr. Thompson took exception to what was said, and had 
observed that what should have been stated was that if you 
lengthen the arc you must increase the current to keep the 
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potential difference constant. Prof. Ayrton thonght that 
was 8 distinction without a difference, and likened it to a 
question whether the motor is in front of a car or the car 
behind the motor. The same criticism might have been 
made out of a current through a wire, althongh he did not 
want to say that the action was the same. oppose P.D. were 
taken as 554 volte, and one aro with 4 mm. length required 
or took сара on increasing the length to 5 mm. the 
current would be 11 amperes. On the other hand, if the 
conductor had been, say, a piece of lead wire, on pulling it 
out and increasing its length the pressure would have dropped 
if the P.D. were not to alter. 

He would break a lance upon what Oaptain Abney had 
referred to—the slow rotation of bands seen on the carbons 
before the arc hisses, or hums even. Dr. Thompson had 
said that he soap this had been pointed out by Trotter. 
On looking over the Royal Society poper and article in the 
Electrician he had been unable to any reference what- 
ever. Here Dr. Thompson referred Prof. Ayrton to his 
* Cantor Lectures” at the Society of Arta. | 
. Mr. Trotter invited Prof. Ayrton to see the rapid rotation 
of the “comma” in his laboratory. The had no 
recollection whatever of the slow rotation of dark bands 
which could be geen without rotating sectors at all. He did 
not know that Dr. Thompson had grasped that the region 
of instability was quite altered in different aros. The length 
of arc was not altered. The region of mental and electrical 
blankness in which he was floundering was cleared by Mrs. 
Ayrton’s explanation that the arc was ready to tamble down 
one of the inclined planes shown on the curves, but which 
one depended entirely on the outside resistance of the 
circuit, whether down a line shown or a steeper line. 

* Life is short and arcs are long.” He would not allow 
himself to delay the meeting by talking of the methods used 
in carrying out the experiments in the paper. One of 
the peculiarities Mrs. Ayrton adopts is the method of 
studying the known by searching among the unknown. Of 
books, as she herself said, she is profoundly ignorant, but 
me на be learnt y careta а than та 

тв. Ayrton, in replying to the discussion upon her paper, 
her gratitude for the 5 granted to елен 
she modestly termed “ ће very small amount of scientific work” 
it contained. The HS eri а great пеп) noises, and noise 
is one important part of the hissing aro, the interesting part was 
best shown by the blank region on the curves, Mr. Morley 
asked if hissing arcs gave out less light than silent ones. 
‘The author had made no experimenta, but Blondel in 1898 
* 10 per cent. to 20 per cent. lees 
light than normal, although the power supplied also falls. 
0 experiments had been made on alternating aros. The 
enclosed arc used in these experiments was not what was 
commercially known as an “ enclosed aro," and the differing 
еге of the carbons was due to this fact, Blondel in 1893 
noticed the green flame in the arc; he had done more 
work on the aro than any other single individual. He 
suggested that a hissing arc was disruptive. Mrs. 
Ayrton briefly dealt with Prof. Fleming’s suggestion as to 
carbon ions, and closed by again thanking the members for 
the way her paper had been received. 

The president (Mr. J. W. Swan) remarked that Mrs. Ayrton 
was not a member of the Institution, but he did not know 
of any legal disability debarring ladies from becoming 
mem 

Messrs. Duddell and Marchant followed with the beautiful 


iments illustrating their and the discussion was 
BEST paper, 


As the discussion was adjourned at the rag eee of Mr. 
Mordey, we shall give the remarks with those of other 
speakers, 


Motors on Public Supply Circuits.—The one thing 
necessary to develop motor business on 9 ng ic supply mains 
is to i: ly electricity at something like 1d. or 14d. per 
unit. he Oork system has not been in existence more than 


six months, yet the aggregate horse-power of motors oon- — 
neoted to the mains is over 200 H. P., which shows in a 


striking manner the advantages accruing to low charges. 


en үш; by Mr. Leonard Andrews and Prof. Ayrton. ` 


. whole month confirmed these results. There is also 
very appreciable saving in fuel. | | 


BUSINESS МОТІСЕВ, ёс. 


Electrica] Wares Exported. 


Alexandria ..Value £496 Adelaide sà . Value £875 
Amsterdam E n „ . Teleph. mat. .. 1,250 
Bangkok .. «e T oe 467 Amsterdam cé ve 70 
Bilbao a = > - 88 Auckland. è 879 
»  Teleg. mat ee 790 Bangk "M 883 
ee ees ee ee . "1 Bilbao ee 30 
Buenos Ayres - oe .. 965 Bombay “> 48 
"E Teleg. mat. .. 200 Boulogne .. "n 95 
Calcutta  .. 8 és .. 196 Calcutta "X 98 
Cape Town 1,487 Cape Town ‘ie 78 
Colombo 848 Colombo < 182 
Durban 1,701 Copenhagen T 68 
leg. mat. 1,097 Durban А - ‚407 
East London я 518 East London ME 536 
Flushing у T ХЕ 8 Fremantle .. e 272 
Gibraltar. Eleo. cable .. .. 200 Gibraltar. .. s - 950 
Gothenburg .. oe 188 | Gothenburg X 105 
Hamburg .. - sd vie 10 Hobart EN ө 95 
Hong Kong .. 2s р . 14 Hong Kong. Am 90 
Launceston.. io v an 14 Malta.. oe ch 98 
Madras s% n Us . . 3918 Melbourne FAN 161 
Malta.. Vs НА 54 Piræus d ки a 71 
atal.. ө - <a - 78 Port Elizabeth .. vs 96 
р” Teleg. mat. x we 5105 Rio Janeiro. "ét ` $1 ae 
assages ee еә ee ee » eg. та £ 
Perth .~ a EP 2d .. 200 Rotterdam. Teleg. mat. es 25 
Port Elizabeth 160 ee * ee 81 8t. поето e eleg. mat. eo 129 
Port Said ,. x v. is 13 Stockho eleg. mat. . . 900 
n eo e? ee oe ‚845 Вуйпеу ee. ee ә 1,180 
Rio де Janeiro - . 20 „ Taleg. mat. 192 
Rosario. Teleg. mat. .. 60 Toronto 92 
Bantos ee ee ee ee 2 26 Wellington ee 995 
Beville ee ee ee ee 100 
Shanghai se ee ee ee 271 
н “ Тее mat. .. 850 
Bingapore. Teleg. mat... 45 
87 35 a T v. js 650 
8 John's, N.B. ee ee ee 10 
8 olm. Teleg. mat. . 183 
BY j 2A in vs x . 441 
7 ients са oe ЕД vs 85 
Wellington .. 86 
Yokohama ..  .. " .. 585 | 
Total 5% 414,881 Total га 27,971 
Foreign Goods Transhipped. 
Monte Video. Teleph. mat. .. 49 
Sydney. Teleph. mat. 74 
Total oe oe £88 
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Adelaide ..  .. Value £884 Alexandria. ..Value £64 
Alexarg@jria. Telep. mat. "ES 16 Amsterdam s ys . 90 
Ams ee ee oe ee 60 Bangkok "M ee ee ee 29 
Barcelona .. ix T T 4l | Buenos Ayres oe a m 85 
* Bombay 0005 o. 888 " Peleg. nat. 190 
Bonlogne 84 | Calcutta ee ee . eo 11 
Calcutta: 899 Саре Town DE" 
Cape Town. 189 Chinde у 18 
Colombo 51 Colombo .. 984 
East London 51 ‹ Вау b 
Flushing 86 | Demerara .. .. “u 
Genoa oe PE ee .. 500 ee Ye 21 
Gibraltar ee ee ee ee 199 н Teleg. mat. eo $8 
Malaga аа ee an .. 196 | Genoa е sa kx . 985 
Madeira T 40 Hong ко: А T si . 1,020 
Melbourne ss 185 | Labuan. Teleg. mat. .. 42 
i Teleg. mat. ш Launceston.. ES és Er 
а ee ee 

Port Elizabeth  .. 610 Melbourne .. 170 
val.. ie T T .. 815 Mome Video » "0 
Rio Janeiro.. se ees ee 68 | ee ee 7 
Stockholm. Teleph. таё .. 100 Reval.. 25 94 
уйпеу Я ee . 847 | Rio de Janeiro 79 
Trieste. Teleg. mat. „ 400 osario sa vs ag я 9 
Trinidad .. .. .. .. 16 | St. Petersburg .. 55 
Yokohama .. Tm ex oo 226 ” Teleg. mat. .. 196 
| Sydney eo $ oe ee 103 
| al iso 100 
We ә 984 
‚| Yokohama .. 96 
Total m 46, 870 | Total 9,459 

Foreign Goods Transhipped. 
Oporto et ee ee ee £191 Durban. Elec. mat. ee ee £20 
| New York. Elec. machinery .. 105 
Total ae .. 4191 | Тоба! ee .. £198 


— ct 
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Acme Circulators.—The Steam Boilers Circulators 


Com ; Limited, Manchester, 

which by means of illustrations and brief letterpress expl on 
they give a very clear description of their circulator in its peso 
to the cross water-tubes of T. and Cornish boilers for the 
more rapid hg of steam, A note is included of a recent test 
made on two boilers, 24 feet x 6 feet 6 inches, situated side 


menoed to blow off steam at 60 1 


from the lighting of the fires, and the other with nine circulators 
fitted, in 4 hours 40 minutes. This represents a 


R 
э» 
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Bankruptey:Proceedings,— Аса sitting of the London 
Bankruptcy Oourt held last Friday before Mr. Registrar Brougham, 
Edward Baldwin Pym, electrical engineer, formerly of Bar Ohambers, 
Scarborough, next of Bram well Gardens, South Kensington, and now of 
Burnham, attended for public examination upon accounts showing 
liabilities £3,744, and. assets xd. In the course of his, evidence the 
debtor sald he had been entitled, under the will of hís uncle, to a life 
iaterest in £10,000, but that had been terminated by the bankruptcy 
proceedings. He only owed about £130 in respect. of the electrical 
business, and а sum of £1,800 owing to his brother-in-law was to be 
paid by his wife when she succeeded to some property to which she 
was entitled. His business st Scarborough was not воссеваѓа], and 
he had been concerned in various bill transactions. The exemination 
was concluded. „ m E AME d 

A statement has been is.ued by the Offcial Receiver for Hudders: 
field (Mr. J. Arthur Binns) to the creditors of James E. Btott.& Co, 
trading as electricians at 10, Wood Btreet, and Byrom Arcade, 
Huddersfield. The gross liabilities ate estimated at £731, and the 
assets,.after the payment of preferential. claims, at £274, having а 
deficiency of £323. The debtor attributes his failure to K se on 
contracts and on the manufacture of electrical fittings, s. 

The first meeting in re J. E. Stott, electrician (J. E. Stott.&.Co., 
Haddersfield), be held on April 24th, at 12 noon, at the Offieial 
Hoceiver's chambers, 19, John W Street, and the public examina- 
tion on April 28th, at 2 p.m., at the County Сорт, Huddersfield. ~ 


`. Books Received. —* Inwood’s Tables for the Purchasing 
era &e.,"by W. Schsoling. Crosby Lockwood.& Bop, London. 
8. n д ` $ * . | " , ex . VE "m » ы * 
“The Electrical Transmission of Energy." A manual for the 
саца of electrical. сітооібе, by A. V. Abbott. Second edition. 
London: Sampson, Dow, Marsten & Uo, > = e 1 ne 
Car Fatality.— A dock labourér was killed through being 
knocked down by an electric ear in St. James's Street, Liverpool, on 
6th inst, The jury attributed no bláme to anyone. . dps ci 


Carbide Manufacture in Bosnia.— What is claimed 
to be the largest calcium carbide factory in Europe has just been 
atarted at Jajce, Bosnia, by the Bosnian Electrical Ocmpany, of 
Vienna. Water power is utilised. The existing electrical plant; 
which has been supplied by Messrs. Schuckert & Oo., of Nurembourg, 
has a capacity of 2,000 H.P., and it is shortly to bə increased to 
8,000 H.P. c 

Catalogue.—Meáshs. W. J. Edwards & Co, of Birming- 
ham (who have just removed their London office:and warchonse from 
31, Holborn Viaduct, to 59 —61, Hatton Garden, E. O.), send us a оору 
of their new catalcgue of electric light fittings. It. contains а 
number of designs, some of which are very pleasing, of electroliers, 
brackets, standards, pendants, and other electric light fittings which 
they make in brass, copper, bronz a, and wrought-iron. 


Charge of Forgery.—At the Mansion House ‘befote «the 
Lord 1 last Saturday а young labourer named Creighten.was 
remsnded on a charge of attempting to obtain, by means of a forged 
order purporting to be signed by Mr. Leo Sunderland, the agent to 
the Brush Electrical Engineering Company, Limited, 33, Victoria 
Street, Westminster, four coils of wire and one coil: of cable to the 
value of £10; ‘and further with obtaining, on the 11th inst , four 
coils of cable to the value of £9 9з. 8d., and on the 12th inst. two 
coils of cable and four coils óf wire, worth £9 1s. 8d., the poverty 
of the India-Rubber; Gutta-Percha, and Telegraph Works Company, 
Limited, 106, Cannon Street, by means of similar forgeries. . — 


Correction.— Messrs. O’Gorman & Cozens-Hardy ask us 
to say that they are not connected ia any way with any manufactur- 
ing firm. Through a misunderstanding they allowed th»ir name to 
apptat in the current issue of the Directory їп t uh a way is (o.convoy. 
this impression. | E^ ox Be." ca TES. 
‘Electric Pamping.—Ao eleotric pamp has been fixed at 
the South Rhondda Oolliery, in South Glamorgan, et a distance of 
900 yards from the bottom of one of the ‘shafts. tt is worked by 
meana of a generator on the surface aud throws the water to a spot 
500 yards distant. 


. Free Wiring.— The Corporation of Tunbridge Wells 
having entered into a contract for free wiring with the National 
Electric Free Wiring Company, Limited, of Faraday House, Chariog 
Cross Road, London, W.O., this company has opened temporary 
premises at Bedf;rd House, Mount Zion, during the building of a 
permanent showroom. Several idstallation orders are already in 
hand, including motors for printing works, &c. The Salisbury. 
Elsctric pl» Company have also entered into а contract with the 
National Electric Free Wiring Company, Limited, and the latter 
company has commenc d operations, the temporary address being 
Town Mill, Sslisbury. A similar contract for free wiring at North- 
ampton has; been sealed between the Supply Company and the 
National Electric Free Wiring Company, Limited, whose, tempofary 
address is care of the Electricity Worke, Angel Lane, Northampton. 


: Fuel Eeonomisers, — We understand that the largest 
single order for fuel economirers that bas ever been placed, has 
recently been givan out by the East End Electric Railway Company 
for the new power station at New York, United States of America. 
Keen competition existed amongst the various makers, but in the 
end the well-known Green's improved modern economiser: was 
rerepa "This is an important and amounts to about 10,000 


A German Company.— Messrs. Garbe, Lahmeyer & Co., 
of даси, haye recopstructed their business and formed it into 
al liability company with & capital of 3,000,000 marks. The 


= 


directors will be Herr Heinrich Garbe, and Herr Clemens Adam, 
the former chief engineer; and Herr Max Maller will act as adviser 
to the company. The managers of the company will be Herren 
Commerzieorat; Gustav Talbot, Carl Springafleld, and Arthur Pastor. 
The ccmpany is now known as "D.uteche Blektr’s:ta's—Werke Zu 
Aschen—Garbe, Labmeyer & Oo.” | | | 


Liquidations, Dissolutions, and Other Notices.— 
The Coventry Electric Tramways, Limited, wil] meet at 17, Hertford 
Btreet, Coventry, on May 17th, to hear an account of the liquidation 
proceedings from the liquidator, Mr. E. T. Peirson. ` 

Messrs. A W. Jackson and F. J. Coleby .(Jackeon & Ooleby, elec- 
trical engineers, Ttayer Street, Manchester Square, London) have 
dissolved partnership. Mr. Coleby will carry cn the business and 
attend to debts, &c. 

' Mesers. F. & A. H. Hcdgson (F Hcdgson & Oc., electrical engineers, 
56, Gresbam Btreet, E.C.) have dissolved partnership. 


. A New German Aceumulator Company.—The Minerva 
Accumulatoren-Fabiik Gesellschaft is the title of а company which 
has just been formed in Berlin with a capital of £5,000. 


Private Telephones.—Although the telephone is becom- 
ing increasingly regarded as an indispensable feature of commercial 
life, and its application as refiected in the reports of the National 
Telephone Company is growing by leaps and bounds, there is reason 
to hope that the future extensions will far ontahine the past advances. 
Nót only will advances be made in excbange lines, but it is believed 
that there is very considerable room. for development in the direction 
of private telephone installations. There are thousands upon thou- 
sands of warehouses in this country we imagine, which have noup-to- 
date method of communicating from department to department or 
from room to room, and it is sometimes hinted that the trade does 
not push the business thoroughly and bring it before the attention of 
likely users. Those who have tried proper methods appreoia'e 
the advantages which they carry in their train, and they would not 
care to relinquish their use. Various firms have for many years been 
doing their best to improve private telephone apparatus, and have 
thus brought it to the high degree of perfection which characterises 
it to-day, when.the fitting-up is properly done. Among the more 
recent inventions in this field is the Handoom" intercom- 
munication telephone of the General Electric Company, Limited, 
for which is claimed ite all-round adaptability to any condition 
of fixing that may arise. As regards neatness of appearance 
and finish, we should think the apparatus, в specimen of which 
is before us, good enough for any cfüce, however palatial in its 
furnishings. From our illustration it will be seen that the instru- 
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ment can be fitted to almost sny position, this being largely due to 
the fact that the automatic switch hook of. the ordinary form оѓ 
telephone is entirely dispensed with, so that the band combination 


can be ded or laid down in any рио ‘that may bs con- 
vonient. The switching arrangement for ing the bell aud 


closing the telephone and microphone circuits is contained in the 
handle cf the hand combination, and takes the form of a lever which 
has to be kept pressed whilst using the instrument. Inside the con- 
taining case is the induction coil, call buzzar, and the necessary con- 
necting terminals. The number labels are arranged so that they can 
be adjusted to read in any direction according to the position in 
which the iostrument is fixed. As tbe wires leading into the instru- 
ment may come from any direction, it ie not possible to make a bard 
and fast provision for their entrance to the interior of the instrument. 
Provision is therefore made for an entrance on each side and one at 
the bottom of the onse. These entrances are closed by s small 
nickelled plate, and all that is necessary is to remove the plate from 
the side at which it is required to enter. The Handcom” set can 
be used in connection with any of the General intercommanica- 
tion instruments. It is made for wall, desk and other use. 
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Removals.—It is stated that Mr. Norman H. Edmond- 
son, electrical engincer, has just removed from Queen Street to 
Market Street, Morecambe, baving “bought ont" the sheriff and 
stopped the sale announced on his premises for April 10th. 

Mr. James Wilson, electrical engineer, &c., has just remcved from 
147, Bt. John's Hill, Battersea, 8.W., to Ferrier Worke, North Street, 
Wandsworth, 8.W. | ME 

Messers. Bax, Slatter & Co., Limited, of 1, Basil Street, Sloane 
Street, B. W., notify that on and after April 8th all communications 
ehould be addressed to Foresters’ Hall, Clerkenwell, B.C. 


Rise in German Electrical Prices.—The Berlin 
correspondent of the Financial News says that the German Elec- 
tricity Works are announcing, through the medium of a circular, that 
in consequence of the higher prices of raw materials they have 
decided to increase by 5 per cent. the prices of various electric 
ош The circular is ed by tbe seven most important works 

n Germany, viz., Messrs. Siemens & Halske; the General Electricity 
Company, at Berlin; Schuckert & Co., at Nuremberg; the Helios 
firm, at Cologne; Kummer, at Dresden; and Lahmeyer & Co., at 
‘Frankfort. Only a few smaller concerns bave not yet made known 
their decision. Their adhesion to the “ring,” however, is very 
probable. | 


St. James's and Pall Mall Electric Light Company. 
· — Тһе amount of electricity sold by the company for the quarter 
ended March 25th is returned at 1,101,987 unite, estimated to produce 
£21,061, as against 1,016,643 units, which produced £20,036, for the 
| g period of last year. A further reduction of charges 
was made from January 1st last. 


Theft.—On the 15th inet. Mr. Loveland Loveland, G. O., 
sitting at Newington, sentenced W. Clark, J. Williams, and J. Smith 
to twelve, eight, and four months’ hard labour respectively for havin 
stolen а атас ну of electric light cable, the property of the Orys 
Palace Electric Supply Oompany. Two others named Gunning and 
Rodd were acquitted. | | | 


The Wehuelt Interrupter.—On 12th inst. at a meeting 
of the Hunterian Society at the London Institute, Finsbury Circus, 
Messrs. Harry. W. Оох, Limited, exhibited the above interrupter 
working with one of their 14-inch spark coils. The tube used was a 
Cox Record. ‘There were 24 2-volt accumulators employed, and no 
resistance was used. The tube worked with perfect steadiness the 
whole of the evening and the intenupter was almost noiseless. It 
was pronounced a great success, and proved beycnd a doubt that it is 
рон le to use this interrupter for long runs with the ordinary tubes. 

current tsken was from 5 to 6 amperes. A number of interesting 
examinations were made. 


Wire V have received from the 
mpany a pamphlet on their wire rope preserving 
compound named Glissantoiine This composition is claimed not only 
as а preservative but as а lubricant, and an experiment by Mr. 
Biggart is quoted which showed that while an unlubricated e stood 
16,000 bendings before fracture commence d, а constructed on the 
lubrication principle stood 38,000 bends over the same pulley. In 
wire rope the cores and the wires are thorovgbly crated 
with compound. A sample immersed 12 weeks in a solution 
of brine—one salt to three of water—was unaffected. Other samples 
were all unaffected after immersion of 10 weeks in exhaust steam ; 
10 weeks in water at 140°; 22 days in strong solution of sulphuric 
acid; the same рео in the solution at 280° F.; 12 weeks in sea 
water; 17 weeks in the open air; and 12 weeks just buried in earth 
and to moisture from a hot water overflow at 140°. Two 
weeks in strong ammonia solution sleo left no effects. It is also 
claimed that a rope сэп be recoated should the material in time be 
-worn off or absorbed by dust. 


ELECTRIC LIGHTING NOTES. 


Ambleside.—At last week's meeting of the Council the 

' Electric Light Committee that Mr. Charles Hopkinson had 
considered tenders for the electric light installation. The total 

amount of the tenders recommended by him as most favourable was 

43,111. This sum provided for a large development of the number 
. of lighta before the machinery and meins would be overloaded. The 
committee recommended that application be made to the Loosl 

. Government Board for authority to borrow £4,000, to provide for the 
£3,111, buildings, professional charges and extension of mains. Nego- 

tiations with the Windermere Company had b:en progressing fcr а 

supply in bulk, but after discussing the figures with Mr. Hopkinson 

the committee decided that the offer made by them would not be to 
the advantage of the Council to accept. Mr. Hopkinson then 

addressed the Council, saying that after the death of his elder brother 

he bad been instructed to work out the details of the scheme, and he 

found it would be distinctly advantageous to the Council to adopt 

the continuous system and gave his reasons for arriving at this con- 

clusion. The tenders he bad got in were more favourable than he 

had expected, and there were 24 in number, and he named the ones 

recommended for acceptance. He timated the total capital re- 

quíred at £3,800, which would include the contracts for the three 

departments of work. Oalculating the loan at 3 per cent. for 30 years 

would make it £194 per annum, labour £130, gas £100, repairs re- 
newals and 5 £160, making a total of £574. e Win- 

dermere Electric Supply Company had cffered to supply the bulk, 

giving two terminal wires intoa meter, and gi 


| ving а current аб 
2,000 volts. They offered it now at Sid. per unit, though their 


original price was 4d. Taking it at the lower figure it would come 
to £593, as маши £574 for the Council to supply theirown. A long 
discussion followed, and it was ultimately ded to adjourn the 
matter for a fortnight. | 


Alderley Edge.—New works аге now being ereoted on 
land at Belmont, near Alderley Edge, for the Alderley Edge Electric 
Supply Company. It is hoped that the village will be lighted during 
the coming summer. 


Ashton.—The Corporation hopes to be ina position to 
supply current in a few days i 


ув. | 
Asylum Lighting.—The governors of the Richmond 
(Dablin) District Lunatic Asylum are protesting against the action 
of the Board of Control in accepting the tender of а Belfast firm for 
the supply of electric light to Portrane, inasmuch as the Board of 
Governors, although responsible for the management of the Asylum, 


have not had any opportunity of examining or reporting upon апу 


such tender, and they request the Board of Control to submit thogó 
tenders to the Board of Governors. | | Е 


Barnsley,—Mr. S. E. Bastow, of Hull, has been appointed 
clerk of works in connection with the construction of the electric 
lighting. plant, and to afterwards run the plant. The mains are now 


Beckenhani,—The British Insulated Wire Company has 
submitted names of bondsmen to give recurity for the proper carrying 
out of the electric lighting contract. The Board of Trade has sanc- 
tioned the proposed system of electrical supply. 


Belfast.—The engineer’s summary of the electric light 
rental for quarter ending March 31st, shows that the quantity of cur- 
rent consumed was more than double that cf the corresponding роо! 

‚ рет 


of last year, and that the average price for lighting was 5j 
unit against 61d. in the е роо quarter of last year. 


Bermondsey.—At a meeting of the Vestry on Monduy 
Mr. Cox, chairman of the Electric Lighting Committee, reported 
that the first reading had already taken place of the Bill to confirm 
the provisional order granted by the Board of Trade, and that the 
Bill had been referred to the examiners of petitions for private Bills. 
The Committee stated that in the event of the Bill being read 
a second time and opposed in Committee, it would be necessary to 
brief counsel to support the Vestry's case, and they had instructed 
the clerk to retain counsel for that Commenting upon the 
position, Mr. Ocx remarked that they were two months ia advance of 
last year, so that the Vestry stood а better chance of getting the Bill 
passed than last. year. It was decided to approve the action of the 
Committee. The Electric Lighting Committee fartk er reported that 


_the Board of Trade have made an award in the appeal of the London 


Electric Supply Corporation againit the disapproval by the Ves 
of the laying of mains cn both eides of several streets. The award is 
as follows :—" (1) That mains are to be laid on one side of the street 
only, ко in Bermondsey New Road, between Grange Road and 
the boundary of-the parish of Bermondsey ; (2) That where the 
undertakers bave already laid trunk mains the new mains shall be, 
as far as possible, laid under or over the trunk mains; (3) That 
in case the un . require hereafter to lay a main on the 
other side of any street to that in which they may have laid mains 
under thie decision for the purpose of supply to one or more oon- 
sumers, they shall serve a notice aud plan upon the Vestry, as required 
by Bection 14 of the order of 1889.” Commentirg upon this decision, 
the Electric Lighting Committee stated that, with the exception of 
Bermondsey New Road, they had been successful in preventing the 
company from laying mains on both sides of the stre:ts. The London 
Electric Supply Corporation had given notice of intention to con- 
struct transformer boxes in certain streets. It was decided to approve 
the works subject to the c vers of all boxes at the street leve 

“ constructed of the Patent Safety Tread Company's patent ma 

in lien of the concrete covers fixed in two cases." i 


Birkenhead.—The chairman of the Watch Committee 
said last week that it was not intended to extend the street electric 
lighting at present owing to the expense. The Parliamentary Com- 
mittee is considering the Government telephone proposals. 


B:otle,—Yesterday evening (20th inst.) the public inau- 
guration of the municipal electricity works took place. The inu 
subsequently dined at the Town Hal by invitation of the Mayor 
(Councillor W. R. Brewster). | | 


Bradfurd.—At last week's meeting of the Gas and 
Electricity Supply Committees, a discussion arose on the charges to 
consumers for electricity chi: fly for motive power purposes, and Mr. 


4A Н. Gibbings, the electrical er gineer, is to report upon the matter. 


It is suggested that a tender amounting to £3,000 be accepted for 
new batteries at the old works. 


Bridgend.—The English Industrials Company, Limited, 
has offered to take over the provisional order for the district and pay 
the Council 5 percent. of the annual net profite of the undertaking. 
The company offers to lay mains over the whole of the compulsory 
area Wi 18 months of the date of the transfer. The Finance 
Oommittee is considering the matter. 


Bristol.—The Electrical Committee has been again going 
into the question of maia extensions, and bas decided to lay mains 
for the lighting of a portion of Rupert Street, and on to Horfield, 
also from Chantry Rad to. Hurle Crescent. 


Cardiff.— Messrs. S. F. Walker & Co. are asking for a 
supply of 4,500 units per annum for motive power purposes if they 
can get it at 2d. per unit. Mr. Applebee says that the charge is at 
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present 24d., but he suggests that when the quantity exceeds 4,000 
units the charge should 2d. The firm guarantees а revenue of 
£37 10s. per annum, and to lay the mains down Severn Read will 
cost £20. The matter is being further considered by Mr. Applebee. 

To lay mains necessary for lighting the new Presbyterian Ohurch 
at Roath Park, Cardiff, will cost £875. Mr. Appiabes advises that if 
the mains are extended the streets traversed should be lighted 
electrically and the residents canvassed. 


Calcutta.—Mesers. Crompton & Co. have received а 
cablegram from Calcutta, stating that the supply of electrical energy 
for lighting and power has been commenced in that city. This is said 
to bə the first occasion of the supply of electricity a central 
generating station in India. 


Chatham.—The Council has decided to ask a number 
of firms to tender for the wiring and fitting of the Town Hall for 
electric lighting. 


232 ðà Vu a yous tapes nM Ao Do M 
д i th t t as to 
сой, &o. of lighting the village electrically * 

~ Cheltenham.—The official inauguration of the electric 
lighting of the Corn Exchange took place on 11th inst. There are a 
number of clusters of three 150-0.P. lamps from the roof surmounted 
by large reflectors, and a number of brackets and other fittings with 
lamps of various O.P's. 


Mill (Tangchow), besides general lighting at Port Arthur. 
Darfield.— At the last Council meeting the olerk 
foetus the OSLA applying or powes ы apply the ота 
e & or su 
with electric light, the 1 Board Lad decided not & 
proceed any further with the inquiry, in consequence of the heavy 
cost of the proposed plant and maintenance. 


Devonport.—The Council last week confirmed the 


appointment of Mr. Furness as resident electrical engineer. It has 
been resolved to proeeed with the lighting of all the main roads in 
the outer wards by electricity forthwith. The capital outlay will be 
£7,000, and this will form the nucleus, so to speak, of the general 
electric lighting scheme. Mr. Furness will bring up a report on the 


Dollar.—The Burgh Commissioners on Monday con- 
sidered a letter from Mr. W. T. Parves, of Edinburgh, asking to be 
allowed to submit an electric light scheme. The Commissioners 
decided to favourably consider any scheme. | 


Dorking.—The Finance Committee has considered Mr. 
Trentham's report on electric lighting in which he says that electric 
lighting could not pay at Dor in the first year, but it might in 
the second and certainly would in the third if the were 
carefully designed and managed. He recommends a site in Station 
Road. The estimated cost of the scheme M per at £19,833. The 

k was deferred for two 


Douglas (1.0.M.).—The Town Council on 12th inst. 


decided, by 14 votes to 5, to esta an electrical on 
the lines suggested in Prof. F 8 А special ttee 
was appointed to report to the Oouncil in due 

Dublin.—The application of the Dublin Оо rporation {о 


Parliament for a ВШ to greatly its boundaries has forced 


upon the Oorporation the idea of the absolute necessity of dealing 
with the electric lighting of the city on & more 5 basis 


than hitherto. The site in Fleet Street, at the back of the Bank of 


available for new works at the House Fort, which, though 
some 3 or 4 miles from the centre of the city, combines the immense 
advantage of absolute freedom from nuisance, coals delivered by ship 
into the bunkers, and the Irish Sea for the condensing pond. Anxious 
to place themselves in а position to convince Parliament that they 
were in earnest, the committee applied to Prof. Kennedy to lay a 
scheme before them; bat when the representatives of the committee 
interviewed the Professor, he had taken his ticket for New York, and 
failing Prof. Kennedy, the work has now been entrusted to Mr. 
Robert Hammond, who already has two important electrical under- 
takings in hand in the immediate neighbourhood of Dublin, curiously 
enough within the area wbich the Dublin Corporation is to 
annex, viz., Rathmines and Pembroke. са еаресе that the initial 
outlay upon the new site, with the mains on 
wake, will be £100,000. 

Dudley.— The wiring and lighting of the Corporation 
supply station for tramways and lighting is being carried out by 


Mesers. Whittaker Bros. The plant for running the tramway system 
ia nearly completed. 


Dunblane.—The convener of the Lighting Committee 
- has reported that his committee have had a joint meeting with 
Bridge of Allan Commissioners with a view to both places joining 
for a supply of electric light. It was said that it would not pay 
either of the two places to provide an installation, but, joining 
eae the Edmundson Company is willing to take the project 


that follows in its 


‘for electrically lighting the new hospit 


take over the work. 


Ecclesall.—The Guardiang 1 the scheme 
mises, have decided that they cannot adopt са sent in view of 
, have 
the increased cost compared with gas. | 


Edinburgh.—The Council has remitted to the Electric 
Lighting Committee to as to the charge to be made for 
electrical energy for the year 1899-1900. 


Electric Light and Harbour Defences.—In the House 
of Commons on Monday, in reply to Oolonel Kenyon-Blaney, Mr. 
Powell-Williams said the electric light service in each section of a 
fortress is under the section commander, through the officer in charge 
of submarine mining defences, who isa Royal i The fire 
commander is under a Royal Artillery officer, who is also € the 
immediate orders of the section commander. The general 
commanding are ble for the efficiency of their harbour 
defences, and there is no reason for supposing that they are dis 
satisfied with the electric light service. 

Enniskillen.—The Council has asked a local firm to 
furnish estimates for the lighting of the new Town Hall by gas and 
electricity. 

Falkirk.—In relegating the consideration of the question 
of new gas works to the gas engineer and „ the Gas Oom- 
missioners have instructed them to bear in mind the possibility of 
the introduction of the electric light. In the course of a ditcussion 
one speaker who had conferred with an electrical engineer 
purong бота ш at the water works for driving the 


Felixstowe.—A Stowmarket firm is said to be negotiating 
wag purchase of land for the erection of an electric lighting 
on. 


Falham,—The tenders submitted to Mr. Medhurst’s 
specification for electrical plant, &c., came be fore the Vestry on 
ednesday. They are as follows :— 


The General Electrio Company, Limited is nS rum Ч 10 


The Brush Electrical Engineering Сотрепу, Limited 983 

Messrs. Ferranti, Limited. "M es ne es . 49,989 17 2 
Messrs. Johnson & Phillips T ee se T .. 49,937 6 0 
Messrs. John Fowler & Co., Limited .. эз * 60,815 2 6 
The British Insulated Wire Company, Limited 61,524 8 6 


Garston.—At the District Council meeting on 17th inst. 
the legal adviser that the Garston District Electric Lighting 


Company had agreed to the insertion of the clause in the agreement 


prov oing пее ше company should bear the full costs of applying 
or the sanction of the of Trade to the transfer of the Oouncil’s 
electric lighting order to them, whether granted or not. A letter 
was read from the Liv l District Lighting Oompany offering to 
veral members having remarked that the 
terms of the Liverpool District Company were too high, the agree- 
ment т the Garston Company (Messrs. Atherton & Nesbit) was 
approv 


Grimsby.—The Local Government Board inquiry having 
been held, the Oouncil has authorised the Public Lighting Committee 
to invite tenders for the building of electric lighting plant and for 


Heckmondwike.—The Electric Lighting Committee has 
agreed upon its which is unanimously in favour of the adop- 
tion of an electric lighting scheme for the town, in accordance with 
plans prepared by Mr. Hawtayne. 

Hendon.—It is stated that as a result of the Board of 
Trade inquiry, an arrangement has been arrived at for the assign- 
ment of the provisional order to the Electrical] and General Engineer- 
ing Company as soon as granted to the Council. 


p speciai sedie to quain of ringing ар ө fl pota 
the provision of a central station for the generation of electrical 
distributing and feeder mains, 4o. with power to obtain тереь advice 
S alt Sle i Si try ы Ты 
Oouncil have refused a number of offars to take over the order. 


Iiford.—The Council, through committee, is arranging 
for the purchase of land in Ley Street for electric light station, 
tramways depót, &с. Mr. Hawtayne’s supplemental report on elec 
tric lighting has been adopted, and he is now getting out specifica- 
tions for inviting tenders. Application is being made ito the Local 


Islington.—The Vestry have decided to acquire certain 
property in Newington Green Road for the purpose of a sub- 
transformer station. The Electric Lighting Committee reported at 
the last meeting that Messrs. Johnson & Phillips had discovered an 
error in their tender for the supply of carbons, and that they were 
therefore unable to complete the contract for that article. On the 
recommendation of the committee it was decided to accept the 
tender of Mr. Oscar Scholsig, 8, New Broad Street, E.C., for carbons 
in lien of the other firm. Tne committee recommend the Vestry to 

the salary of Mr. О. Н. Yeaman, assistant electrical engi- 
neer, from £200 to £250 per annum, and by two further annual in- 
crements of £25 each. 


Keighley.—The Council has decided upon the Low 
Bridge site for electricity works, and an electrical is to be 
engaged to prepare plans and estimates and to superintend the laying 
down and running of the undertaking. 

(Continued on page 647.) 


‘Government Board re loan. 
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HAMMERSMITH ELECTRICITY WORKS 
EXTENSIONS. 


"THE electricity works of the Hammersmith Vestry, which 
were opened in November, 1897, have now been extended, 
and already the capacity is more than doubled. The station 
commenced. running with three sets of 125 kw. each and а 
small 25 kw. day-load plant, but owing to increasing demand 
it soon became necessary to arrange for additional machines, 

Most electrical manufacturers have of late been experi- 
encing considerable difficulty in turning out work with 
desiruble rapidity, owing to the large number of orders in 
hand and also owing to the arrears left to be worked off after 


itself in the predicament of some other undertakers who 
find it necessary either to apply for Parliamentary powers for 
compulsory purchase of sites upon which to extend their 
works, or to erect a second station. The extension just 
carried ont consists of an enlargement of the engine room 
by 66 feet x 27 feet, where two new E. C. C.-Robey 300-kw. 
steam alternators are now in position. Space is also left for 
a third set of like capacity with Ferranti alternator and 
Robey engine now on order. 

We show in one of our illustrations an interior view of 
the station, in ita extended state, with the three 125-kw. 
Ferranti-McLaren steam alternators in the distance, the two 
new machines appearing in the foreground. These two 


GENERAL VIEW. 


the termination of the engineers’ strike. It is therefore not 
surprising that before the contractors were ready to lay down 
the extension sets the original Hammersmith machines were 
heavily overloaded every night, latterly to the extent of 30 or 
40 per cent. 

The site of the Hammersmith supply works is splendidly 
situated for extensions, there being something like seven 
acres available, The outlook for electricity supply business 
is so promising, that Mr. G. G. Bell, the engineer and 
manager of the works, is confident that before many years 
have flown the greater portion of this land will be occupied 
in some way or other for the purposes of the undertaking. 
There is no likelihood of the Hammersmith Vestry finding 


300-kw. sets nightly run away with;the whole: of the: load, 
the maximum being 550 kw. The old machines are kept in 
reserve. The three rectifiers for the purpose of street arc 
lighting originally stood in the main station, but these have 
now, for the sake of convenience, been placed in a special 
off-room to the right, and two new rectifiers which differ 
somewhat from the original machines as will be seen later, 
have been introduced to meet the extended street lighting 
which was inaugurated on March 27tb. 

The class of consumer supplied consists chiefly of second- 
rate shops, and the day load is very small, being on an average 
50 kw. 


When the station was erected, room was allowed for an 
F 
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extra water - tube 
boiler, and this has 
now been supplied. 
A new boiler house 
and coal store are 
also in course of 
erection. A Green’s 
‘fuel economiser 
(144 pipes) is placed 
in the main flue. 
As the president of 
the newly consti- 
tuted Smoke Abate- 
ment Society is a 
resident of the 
Hammersmith dis- 
trict, one is tempted 
to inquire what the 
engineer - in - chief 
hag to say about the 
smoke question. 
It seems that with 
Welsh coal and 
hand firing the 
works enjoy a prac- 
tical immunity from 
black smoke. On 
one or two excep- 
tional occasions 
complaints have 
been lodged, but 
generally speaking 
there is little 
trouble. 

The new Babcock 
and Wilcox watr- 
tube boiler is of 212 
H.P., and is com- 

lete with fittings. 
t forms one of 
a series of three, cet 
in continuous bat- 
tery, and all of 
equal power. It 
has a heating sur- 
face of 2,437 equare 
feet, and a grate 
surface of 44 square 
feet. The general 
construction fol- 
lows the well- 
known type of 
Messrs, Babcock 
and Wilcox’s 
double-drum boiler, 
in which a series of 
4-inch tubes, sloped 
at an angle of 15°, 
are connected to the 
front and rear end: 
of the steam and 
water drums by so- 
called headers. 
Wrought - steel is 
used throughout in 
this boiler with the 
exception of the 
mud drum, which 
is of cast-iron. 

An important 
acoessory, forming 
part of the boiler 
roper, is а super- 
eater, composed 
of long tubes, 14 
inches in diameter, 
and bent into the 
form of a long 
“U,” the ends bein 
simply expande 
into wrought - steel 


SiNGLE SET. 


RECTIFYING Room. 


boxes. The super. 
heater has a heating 
surface of 340 


lected in the boxes 
and passes from 
these through three 
4-inch diameter 
pipes, which con- 
nect to а oros 
above the boiler 
drums, from this 
through the stop 
valve and isolating 
valve to the steam 
piping. A crosi- 
drum, 20 inches 
diameter, is placed 
above the t team and 
water drums from 
which saturated 
steam can be drawn 
from the boiler. 
Access is obtained 
to the ioterior of 
the boiler by the 
usual binged doors, 
while the entire 
exterior surface of 
the tubes can be 
effectively c'eaned 
from soot at any 
moment by the 
opening of a cock, 
which allows st:am 
to issue in the 
form of fan-shaped 
jets above and 
around every tube 
in the boiler. The 
fittings include a 
deadweight safety 
valve, a high and 
low water alarm, 
6-inch and 24-inch 
steam stop valves, 
two f cheok 
valves, enabling the 
boiler to be fed by 
a duplicate main, 
besides the usual 
pressure and water 
gauge fittings. A 
saddle gangway 
runs across the top 
of the boiler, per- 
mitting easy access 
to the steam stop 
valves. 

Steam is supplied 
to two vertical cross 
compound conden- 
sing engines, by 
Robey & Co., Ltd. 
of Lircoln, with 
cylinders 173 inches 
x 85 inches x 2 
feet stroke, work- 
ing at 150 revolu- 
tiong per minute 
with а steam pres- 
sure of 140 lbs. 
рег u” The high 
pressure is fitted 
with Richardson 
and  Rowland's 
patent Tripp cut- 
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off motion, automatically controlled by the governor and 
adjustable when running, the low pressure with ordinary slide 
valve, with Mayer's cut-off for hand adjustment. Both high 
and low pressure cylinders are fitted with steam jackets con- 
nected to traps, a jacketed receiver is placed between the two 


BERRY TRANSFORMER. 


cylinders and all are lagged with non-conducting material 
andi covered with blue steel which gives a neat and finished 
appearance. The cylinders are mounted оп cast-iron 
stamdards and stayed with bright steel colamns in front, the 
standards forming the guide for the crosshead. All bearings 
are lubricated from overhead tanks with distributing pipes, 
and the oil is returned to the tanks by pumps on each 
engine. Suitable splash guards prevent oil from splashing 
on to the alternator and exciter. A large steam separator is 
fixed on each engine bedplate close to the stop valve and 
connected by copper pipes to a steam trap, as are also the 
drains from the cylinder jackets, receiver, steam cheste, &c. 
All bearings are white-metal lined. The nominal H.P. is 500 
non-condensing, and an emergency load of 600 H.P. when 
condensing. 

From the line of engines in the main building the steam 
is carried direct to one of Ledward’s patent evaporative con- 
densers, designed to condense 20,800 lbs. of steam. This 
plant is arranged in duplicate, and the connections are made 
to allow of extension in the future without interfering with 
continuous working. The condenser is connected by branches 
to the upper or inlet ends in such a manner that the steam 
as it descends to the outlet to the air pump is condensed, and 
passes direct to the air pamp. The form of pipes used is 
claimed to give a larger amount of cooling surface per 

und of steam to be condensed than any other type. 

ith this condenser a vacuum of 26 inches to 28 inches 
of mercury is steadily maintained. 

To the left of the main station is an annex, in which a 


steam driven combined feed and air pump and electrically 
driven circulating pumps are in position. The air pumps, 
which have been supplied by Messrs. W. H. Allen, Son 
and Co., of Bedford, are of the well - known twin single 
acting type driven by a compound engine, the air pamps 
being connected directly to the crossheacs of the pistons by 
means of side rods and cross bars, the piston rods themselves 
being connected to the double-throw crank by means of 
ordinary connecting rods. The cylinders are compound, the 
diameters being respectively 9 inches and 14 inches, both 
having a stroke of 8 inches. The air pumps are 16 inches 
diameter x 8 inches stroke, and are fitted with gun-metal 
liners and gun-metal valves, seats and guards, the valves 
themselves being of India-rubber. A heavy fly-wheel is fitted 
to the crankshaft to ensure steady rotation. A governor is 
also fitted to prevent the engine racing in case of accident. 
The at which this plant runs is about 110 revolations 
per minute, and at this speed it is capable of dealing with 
21,000 lbs. of steam per hour. Two circulating pampe are also 
supplied of Messrs. Allen’s “Conqueror” type. They are 
4 inches diameter and have discs 15 inches diameter. Each 
pump is driven by an alternate current synchronous single- 
phase motor, and is capable of discharging 10,000 gallons 
p2r hour against a total head of 51 feet when running at a 
speed of about 960 revolutions per minute. The exhaust . 
pipes run up through this room to the condenser on the 
roof. 

The alternators are constructed by the Electric Construc- 
tion Company, Limited, of Wolverhampton. Each alternator 
is built between the beds of the engine, the normal output 
being 135 amperes, with 2,800 volte, and maximum load 
158 amperes, 2,300 volts, at a speed of 150 revolutions per 
minute. The periodicity is 50 per second. The insulation 


New RECTIFIER, 


resistance between the armature and frame is not less than 
10 meghoms, and between the magnet coils and machine 
frame not less than 5 meghoms. 

The armature is stationary and built in 20 segments, each 
capable of baing separately taken ont and replaced when 
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necessary. The iron core is of ample section and composed 
of the very best charcoal iron sheets not more than 015 inch 
in thickness, insulated from each other, the laminations 
b3ing in the plane of the magnetic fields. The core is 
thoroughly insulated from the frame of the machine, and 
the coils again insulated from the core by means of tubes, 
composed almost entirely of mica. The conductor will not 
carry more than 1,500 amperes per square inch of section. 
The field magnet poles are the revolving part of the machine 
and are 40 in number, consisting of a cast-iron fly-wheel 
with steel pole-pieces securely fixed thereto; the current 
density in the field magnets is not more than 800 amperes 
per square inch. It is specified that, after ten hours running 
at normal output, the temperature of the armature shall not 
rise more than 60° F., and the magnet coils not more 
than 30° F. above that of the surrounding air. The terminals 
are erected on porcelain slabs at least 12 inches apart, and 
are thoroughly enclosed. The collector rings are of phosphor 
bronze, in two segments for coupling on the shaft. Each 


— m = 


ua РН" 
— iir И 


AIR PUMP. 


ring is provided with two sets of brushes and brush-holders, 
either set being ample for transmitting the maximum 
current without heating, contact being made by adjustable 
springs, and each brush being provided with’an insulated 
hold-off catch for keeping it away from the rim while the 
alternator is in use. 

Each machine has its exciter driven by ropes from a 
Beparate pulley on the main sbaft and is able to excite both 
alternators at maximum load without undue heating or 
sparking. All machines work in parallel, but arrangements 


are made in the main switchboard for running separate 
engines on separate circuits in case of necessity. The third 
set now erecting has a Ferranti alternator with copp2r disc 
armature. 

The extensions to the high tension switch gear were carried 
out by Messrs. S. Z. de Ferranti, Limited, and comprised the 
addition of 10 panels arranged to deal with 10 feedera, the 


CIRCULATING PUMP WITH S:NGLE-PHAsE ALTEBNATING CURRENT 
Мотов. 


feeder panels on the old portion of the switch gear being 
re-arranged во аз to be made capable of dealing with alter- 
nators. The extension of 10 panels is exactly identical in 
every respect, with the original switch gear installed. 

In regard to the street lighting, the current is rectified 
from 2,800 volts, alternating, for the purpose of lighting 
the three circuits of Brockie-Pell aro lamps which have 
jast been completed. The two extension Ferranti 
rectifier sets are each capable of dealing with 50 lampe, and 
two extension sections of switch gear are also applied for 
dealing with these rectifiers. The rectifiers are as shown 
installed ia a separate rectifier room, and the old rectifiers, 
together with their switch gear have been removed and placed 
alongside the extension machinery. 

The extension rectifiers themselves are in principle iden- 
tical with the rectifiers originally supplied, but modified in a 
few details, which modifications are shown by reference (о 
the illustration on page 641. 
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We understand that rectifiers in accordance with this 
photograph have given such satisfactory results that Messrs. 

erranti are enabled to standardise their manufacture, and 
by во doing can place upon the market a more finished article 
in reasonable time, 

. There are now 150 arc lamps in regular use on the street 
lighting circuite, and this allows two of the rectifiers to be 
held in reserve. Each arc lamp pillar is also fitted with two 
92-C.P. incandescents for lighting after midnight. 


—— MM M—MáÁ— — —— E 
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Edmunds’s automatic switch is fitted in the base of each 
post for switching in the incandescents as required. 

The main feedera and distributing cables have been all 
supplied by Callender's Cable and Construction Te" 
For the purpose of the new private lighting six new sub- 
stations have been erected. Current is transformed from 
2,200 volts to 110 volts in Berry transformers, supplied 
by the British Transformer Manufacturing Company, of 
London. 

Each transformer is of 25 kw. nominal output. They are 
used in sub-stations or road boxes as required, either in 
parallel or in charge of separate circuits. The insulation 
was tested to double the working pressure applied after the 
transformera had run for 12 hours at full load inside the 
water-tight cases. We give the efficiency curve, as plotted, 


Messrs. Callender’s Cable and Construction Company, the 
total cost of these being £16,000, 

On the occasion of the inauguration of the extension in 
March, Mr. A H. Preece, the consulting engineer, showed that 
the firat completed 12 months’ working had been exceedingly 
satisfactory, the revenue being £9,225 and the working 
expenses £5,467, leaving a balance of £3,757, or a gross 
earning of 94 per cent. on the total capital. 

We are perhaps giving expression to what everyone having 
any knowledge of the subject would expect, when we say 
that Hammersmith is repeating the experiences of other 
authorities who have launched out upon such undertakings. 
The Vestry is able to congratulate itself upon the possession 
of a very promising installation, which is making rapid 
strides under the efficient control of Mr. Bell. 


ө 
—— . . аа аа 


WILLANS & ROBINSON ENGINES, 1,000 Horse-Powrer ON Lerr HAND. 


from the readings taken by the makers after 12 hours' run at 
fullload. It will be noticed that the efliciency reaches 96 per 
cent. at J load, and is highest—98 per cent.—at 3 load, a ve 


satisfactory result on a periodicity of 50 cycles per second. 


The tests were carried out at the Hammersmith station. The 
above 25-kw. transformers are enclosed in water-tight cases, 
and occupy a space 3 feet 6 inches high x 1 foot 9 inches 
in diameter, dimensions which are very convenient for road 
box working. 

А new 20-ton overhead traveller has been supplied by 
Messrs. Marshall, Fleming & Jack. 

The cost of the first extension is about £40,000, bringing 
the total capital expenditure, to date, up to £72,000. 
Farther extensions are now in hand, and within the last 10 
days contracts have bꝛen placed for three new Babcock and 
Wilcox boilers of 500 H.P. each, two Musgrave vertical 
compound condensing engines of 1,000 H.P. each, and two 
Siemens iron core aiternators of 600 kilowatts output at 100 
revolutions per minute. The extensions of street mains will 
be carried out by the Vestry, the cables being supplied by 


ENGLISH ENGINES ON THE MOVE. 


WE intimated last week that Messrs. Willans & Robinson 
had under test the first engine they have made of the 8 V 
Bize, indicating 1,000 horae-power at most, economical load, 
1,200 H.P. as maximum continuous load, and 1,500 H.P. as 
emergency load. It is intended for dynamo driving for 
traction work, and is one of a set of eight ordered for the 
Liverpool electric tramway scheme. At the same time there 
was on the E bed an engine of 3 R size, to indicate 
from 500 to 600 H.P., one of the two ordered for the City 
and South London Railway Company. 

We believe that the engines turned out by the Rugby 
firm last year amounted in the aggregate to 40,000 horse- 
рон this year they anticipate an output of at least 60,000. 

e know of one firm of contractors, not 100 miles from 
Victoria Street, who have placed orders for the last-men- 
tioned figure, and all the engines are to be of American 
manufacture. 
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The reasons which have led to the importation of engines 
from the United States are supposed to be generally under- 
stood, but whether we attribute these to the partiality of 
certain consulting engineera, to the inability of English 
engine makers to guarantee delivery at short notice, or, 
indeed, to quote even for the class of goods demanded for 
electric traction, Messrs, Willans & Robinion are making 
strenuous efforts to anticipate the requirements, 80 far as 
wer is concerned, of those who have the giving 
out of large power tramway contracts. Therefore the far- 
seeing directors are constructing engines of 2,500 H.P., to 


motive 


be soon followed by others of 5,000. 
Last week wa had the pleasure of seeing both the engines 


above specified in operation, and in common with other 


interested visitors, including Mr. Chamen, and two of his 
Glasgow elders—we mean bailies—Mr. Faraday Proctor, Prof. 
Capper, Mr. Hammond, Mr. Aldridge, Mr. Cunningham, and 
several members of the Press, of complimenting Mr. Robinson 


which pass close to, but do not touch, other fixed blades 
upon the inside of a casing which is free to move on the 
shaft, bat is kept from doing so by means of weights 
at the end of a lever, The power is put on the brake 
by forciog more or less water through the brake, the 
supply of water being regulated by a valve, and is 
measured by putting known weights at a definite distance 
from the centre antil they balance the tendency of the 
casing to tarn round on the wheel. The nearer the mixture 
of water and air passing through the brake approaches 
to solid water the greater is the power absorbed by the brake, 


which will absorb as much as 800 H.P. The brake as we 
saw it had one drawback, viz., that it was carried on two 
bearings of its own, the friction of which is not measured, and 
therefore tells against the engine. This friction being a very 
variable quantity, Messrs. Willans & Robinson are going to 
re-arrange the brake entirely, so as to do away with the 
bearings. 


WiLLANS & ROBINSON ENGINES.—FROUDE HypRAULIC BRAKE. 


and his colleagues on their enterprise and determination to 
spare no ¢fforts to keep the firm not only abreast, but ahead 
of the times. 

To the 8 V engine there will be coupled direct a Siemens 
10-pole dynamo having an output of 1,420 amperes at 460 
to 550 volts. The emergency load, as we have already stated, 
is 1,500 I.H.P., and the speed the engine is designed to run at 
is 230 revolutions per minute. The governing variation from 
full to no load is guaranteed not to exceed 1} per cent., and if 
the whole load is thrown off during one second the momentary 
variation should not exceed 5 per cent., but this, of course, 
very largely depends upon the weight of the fly-wheel. As 
the engine has not yet been coupled up to its dynamo, nor so 
far provided with its own fly-wheel, proper governor trials 
had not, at the time of our visit, been carried out. 

The emergency load of the 8 R engine is 585 B. H. P., 
and the most economical load is 470. The speed of this 
engine is 320 revolutions pər minute, and it was coupled 
to an hydraulic brake consisting of two parts, viz., a disc 
fast on the shaft and provided with projecting blades 


THE ROCK FALLS AT NIAGARA. 


EARLY on the morning of Friday, March 81st, the earth in 
the northern section of the city of Niagara Falls trembled 
as though shaken by an earthquake, and when full daylight 
came, it was discovered that the earth’s trembling was occa- 
sioned by a great avalanche of rock that had occurred in the 
Niagara gorge near the Buttery whirlpool rapids elevator. 
The weight of the mass that fell was many hundred thou- 
sand tons, and together it formed the greatest rosk slide that 
has taken place from the Niagara cliffs in many years. At 
the point where the avalanche occurred the cliffs have an 
almost straight descent of 200 feet, so that the rock break- 
ing away from the top of the bank fell with its unbroken 
force down on the tracks of the Gorge electric road and the 
buildings at the foot of the Battery elevator. The greater 
part of these buildings were smashed into kindling wood, 
and about 40 feet of the lower part of the elevator shaft 
was torn away, thus rendering it impossible -to operate the 
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elevator cars. One of the buildings had just been rebuilt, 
following its destruction by the fall of an old elevator shaft, 
which was torn from the cliff by a high wind some few 
weeks ago, and so disaster followed disaster. 

The mass of rock on the electric road tracks was like a 
small mountain, апа the force of the fallen mass had ruined 
the road-bed at that point and directed the rails almost into 
the rapids. One t piece of limestone that came from the 
extreme top of the cliff fell directly upon the tracks and 
crushed all beneath it into a shapeless mass. Had it gone a 
few feet, further this great rock would have plunged into the 
rapids, but there is no doubt that much of the rock that fell 
did go into the rapids. An examination at the top of ths 


on the line. However, that the avalanche occurred at such 
an early hour as 5 a.m. is extremely fortunate, for since the 
Gorge road has not been in operation the Buttery elevator 
has regained much of its old time prestige as a point from 
which to view the famous whirlpool rapids, dy through- 
out the day many people are about at all hours, So, 
had the rock fallen during business hours of the morning 
or afternoon, it must have caught somebody beneath 
it and crushed their lives out. Near the spot where the 
slide occurred there has recently been some quite heavy blast- 
ing, which may have had a terdency to loogen the rock that 
fell, but the majority of people believe that the result was 
principally the effect of frost and spring weather. | 


WILLANS & ROBINSON ENGINES, WITH FROUDE DRAKE ATTACHED TO SMALLER ОХЕ, 


bank revealed the fact that another great body of rock was 
preparing to fall, the seam between it and solid rock gradually 
opening. Policemen were stationed to guard all points of 
entrance to the gorge and also the locality about the loose 
rock in order that venturesome persons might be kept out of 
danger. Later on this mass of ro:k was blasted away by 
order of the mayor of the city. 

This fall of rock has awakened anew the dangers of 
operating an electric road along the water’s edge beneath 
the bluff. While there are numerous places where rock falls 
are looked for and expected, this was not one of them. In 
fact, the old elevator and the present elevator were located 
at this point owing to the recognised apparent solidity of the 
cliffs. The avalanche of March 31st is evidence that there 
is no telling just when or where tons of rock are likely to 
slip from the cliff into the gorge. Fortunately the Gorge 
road has not been in operation during the past winter, so the 
rock fall cannot be said to have in any way interfered with traffic 


THE JUNGFRAU MOUNTAIN RAILWAY. 


IT need hardly be said that the application of three-phase 
current working on the Jungírau Mountain Railway is of 
great interest to all engineera, because, unlike шару of the 
reputed three-phase systems, the Jungfrau line provides an 
example of the actual use of three-phase motors on the cars. 
The section in operation at the present moment is part of a 
larger scheme, which will eventually carry the line through 
a series of tunnels to the summit of Jungfrau. Power is 
transmitted 8:5 km. from Lauterbrunnen to the point where the 
line commences, the current being three-phase and trans- 
mitted at 7,000 volts to the transformer stations placed at 
each terminus of the line, where the pressure is reduced to 
500 volts. Rieter & Co.'s turbines are employed at the 
main power house, there being two groups of 500 H.P., 
running at 380 revolutions per minute. There are two over- 
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head wires, the rails acting as the third circuit, and it will 
be noticed from the illustration that the locomotive i is fitted 
with four trolley poles. The overhead work is not of an 
elaborate character, the wires being merely suspended from 
wooden posts. The locomotive weighs 12 tons, is fitted with 
two motors of 125 H.P. each, and usually draws two passen- 
ger cars at an average speed of 8'5 km. x hour. пеша, 
оп а line where the maximum grade is 24 ре cent., 
rail is employed, it being of & {еш type vented. by Mr 
Strub, the chief engineer of the 

Work is being carried on continuously on the remaining 
sections of the line, and in the boring of the tunnels electricity 
is АЫ an important part, both in operating drills and in 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 688.) 


Jedburgh.—It is stated that the Town Council had 
before it last week a letter from Messrs. Lorain & Purves, consulting 
engineers, Edinburgh, to get a provisional order for the 
installation of the light into Jedburgh free of charge by а 
55 Havick und Melna —— Conmfttes will will 
a an 10. e 
make further inquiry and report. 


King's Lynn.—The Corporation want an assistant elec- 


trical engineer, fitter driver, mains jointer, &c., for the electricity 
works. our “ Official Notices” week. 


Kilmainham (Ireland). ipis District соп has 
тавони Byndicuie ic "tor the elactrio lighting’ of the township. Mr. 
O. W. Sax appeared D 
on the subject. 


una Figo d x Connell last week agreed to ask 


the Board of gre e с clause giving them 
power to transfer thelr 5 ent in their o lighting order. It was 
stated that the Board not like the clause, because it had not 
worked well in practice. 


tional plant at once. The cost 404 the. 
approximately £24,086. In addition to the purchase price of 
the land necessary for the extensions will have to be provi for, 
and the Oommittee recommended that application be made to the 
Government Board to sanction a loan of £30,000 for the 
of carrying out the extensions The report was adopted. 
the past year the electric lighting ting undertakigg made con- 
‘siderable progress, the number of 8 O Нурзат понад 
ош 7,000 to 12,800. The supply to private consumers increased by 


100 per cent. 
London, E.C.—The City Press learns 


” that the City of London Electric 
ap the Corporation with a view to up 
for the discussion of the questions at issue between the two on 
the subject of the future of the electric lighting of the City. . Some 
weeks ago ne tions which were in progress were 
pE dnd cid aid to the decision of the Board of Trade to 
open a public inquiry into the position of affairs. 


Maidstone.—Last week a committee advised the Council 
to pare pad a provisional scheme submitted by Messrs. Kincaid, Waller 
for the erection of electric light and dust destructor 
атаме The Oouncil, however, passed an amendment 
the scheme be not adopted, but referred back to the committee 

Pl cea “ a more reasonable scheme, free from the objections to the 
one. 


Manehester.—The кышу Committee on Tuesday 
considered the estimates for the current year. Theestimated income, 
chiefiy from sales of current, is £82,500. After meeting all expendi- 
г» it г anticipated there ‘will be а surplus balance of £8,115. To 

will be added £2,000 from last year's account, making а total 
dispo balance for the year of £10,115, of which £10,000 will be 
to the city fund. Inthe year ust closed there was an actual 

Profit of £16,754, out of which £12, was paid to the city fund, the 
remainder being held over. The estimated expenditure on capital 
account for the year is £203,400, the principal items being Dickinson 
Street station, £26,900, Bloom. Street station, £18,200, Stuart Street 
station, £40,000, cable stores, E10, OCO, and mains, £86,200. For 
Hag lighting there is an estimate of £2,000, receivable from the city 


Morecambe.—Messrs. S. H. Heywood, of Ducie Street, 
Manchester, are busy with several important installations at More- 
cambe, including the West End Pier and Olarendon Hotel. At the 
last meeting of the District Council the tenders of Mr. James 

mechanical stokers 


Proctor, of Burnley, for for use at the electricity 


works was 


‘engineer, Mr. Parkinson. a works were 


-converted into incandescent lamps. 


“pany has 


accepted. Mr. Councillor John Brown presented a report 
on the progress of the electric light works, under the ditection of the 
opened on June 28th, 1898, 
for public lighting, with on 8 engine in operation. The number 
of lamps switched on was 66, until the end a July, 
priváte consumer was 3 


ps 
асана 1 kop pilan 
u arc an 
= чы | shat the deficit would 
be, Mr. Brown said the accounts had not been made out yet, but he 


hoped there would be none. 
dir, etal ri week Ше Electric Lighting Committee 
sted lengthy report, further 
particulars regarding the staff th — for the elec. 


regarding the staff 
icity undertaking. : Their ran Mo T and 


ате now empowered to engage the various officials and 


Nuneaton.—It is stated that as 


icate h pproached 
it "vila торс 


Oldham.—At the last Council 3 Councillor 
Johnson drew attention to the following in the minutes of the Elec- 
tric Lighting Committee :— 

That the condensing engines supplied by Messrs. Carrick & Wardale for 
the electric lighting station be репе 
be instructed to write, informing the 
factory in their working, and requesting them to make an offer for the same. 
Mr. Andrew was also instructed to write Prof. Kennedy, informing him of the 
decision of the Committee, requesting him to state what оше type of engine 
he recommended. 


Oswestry.— The Council has confirmed the ар 
of Mr. Hawtayne to report upon the value of the un 
Oswestry Electric Lighting and Power Company. 


Paddington.—The Metropolitan сто Su оа 
са to the Ves] of intention xx 
number of streets in the parish. 


Partick,—The Electric Lighting Committee has been 
5 to make fall inquiry as to a suitable site for a station, and 
G the Oommittee as to the 


Coe —The District Board has received the formal 
consent of the County Oouncil to the position of the electric lighting 
station in Glaucus Street. The Oounty of and Brush Oom- 
pany bave written to say that they have ded to no 


үсе ни that part of their Bill seeking powers to ligh the Р 


Ramsbottom.—A member of the District Council last 
week suggested that an electrical expert should be engaged to survey 


‘the district and prepare an estimate re electric lighting. 


Redditch.—It is stated by the chairman of the Pra pare 
Committee that the electric lighting scheme will be in working 
for public and private supply in five or six weeks’ time. 


RhyL— The Board of Trade has decided to allow: the 
to ingert a clause in the electric light order empowering the 
Oouncil to lease the undertaking if they so desired. 


Ross.—The District Council on Monday decided to ask 
the solicitors to the promoters of АЙ electric lighting scheme for the 
в lay full particulars of the proposal before the next 
meeting. 

Rotherhithe.—At last Friday's meeting а resolution was 
brought forward for that body to Apply for & provisional order for 
electric lighting. After а discussion of some the matter was 
adjourned for 12 months, the surveyor at the end of that time to 
report on the capabilities of the dust destructor, &0. 


mendation of the committee the Vestry sanctioned the expenditure. 


Shoreditch,—At a meeting of the Vestry on Tuesday Mr. 
Frost asked whether the members would have to wait until the 
annual report was circulated before they were acquainted with the 
actual position of the electric lighting undertaking during the year 
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ended March 25th. In reply, Mr. Adams, the Vestry's accountant, 
stated that the electric light and refuse destructor accounts could 
not be made up at present, because the liabilities hád not yet been 
passed by the Lighting Oommittee and brought into the accounts. 
‘That would not be done for two or three weeks, when the accounts 
would be issued with the report of the Lighting Oommittee. It was 
decided on the recommendation of the Lighting Committee to sanc- 
tion an expenditure of £2,350 on establishing two new arc light 
circuits of 20 lamps each in the neighbourhood of Nile S'reet. In 
"tbis connection the Vestry referred back to the committee a proposal 
to obtain the arc lamp columns and carriers from the previous con- 
‘tractors to the Vestry in this class of goods. s 


Shrewsbury.—The recently-purchased undertaking of 
"the Shropshire Company is to be considerab'y extended under muni- 
cipal control, and £4,139 is to be spent in this way. The electrical 
engineer have drawn up estimates which have зеп considered by 
‘committee. | | ; 


e Sierra Leone.—Among the passengers who left Liver- 
pool on Saturday by the Batanga were віх Royal Engineers, who were 
going out to instal a system of electric lighting in the forts and other 
places. They came from Chatham. | 

Sleaford.—The expert’s report re electric lighting is in 
the hands of the Council. | i 


'Southport.—Oa 11th inst. the Town Council had a long 
discussion on & recommendation of the Electricity Committee that 
application be made for borrowing powers for £55,000 for extensions 
of the plant and mains, £15,000 being required for traction purposes 
in connection with the tramways, which they expected to be in 
‘operation in 12 months’ time.—Mr. Alderman Griffiths opposed the 
‘application on the ground that they had no information before them 
a8 to the probable revenue to be derived from the extra expenditure. 
"It was not sound trading that they should extend an estate which 
‘only paid 1 рег cent., at the expense of the gas estate, which paid 5 
per cent. It was stated that the net profit for the year on the elec- 
tricity estate wad £1,950, this being the first sum available for the 
relief of the rates. It was eventually decided to refer the. applica- 
tion back in order to consult with the Finance and Tramways Com- 
mittees. - б. ү | А il Е 


Sunderland.—At а recent Council meeting it was stated 
that the electricity undertaking showed for the past year а grcss 
revenue of £6,683. This, after paying sinking fund and interest, 
leaves a gross profit of £1,657, while the total current expenses were 
1,385, leaving а net profit of £320. Most of the tradesmen in the 
centre of the town have now adopted the light, and there is a grow- 
ing demand for electricity in many outlying districts. 


` .§winton.—After pressure being used by the Swinton and 


Pendlebury District Council the Board of Trade has agreed to re- 
insert the transfer clause in the Council’s provisional order. 


. Taunton.—The Council bas decided to invite the Moni- 
cipal Electrical Association to Taünton during their visit to Bristol 
in June next. | | ~ 
. Tavistock.—Tavistock is amongst the towtis which ma 
be described as anxious for the introduction of the electric ligh 
There is a. good deal of dissatisfaction with the charges.of the gas 
company and the inadequacy of the public lighting, and a supply 
‘of electricity at a moderate price would be eagerly welcomed. 

Teignmouth.—The District Council has given approval 


to the provisional order for electric lighting. | 
- + Torquay.— The receipts of the electric light undertaking 


for the quarter ending March 25th, in connection with the Corpora- 


tion electric light undertaking, exceeded those of the preceding 
quarter by over £140, the totals being £919 and £777. 


Wallasey.—On.12th inst. а Local Government Board 
inquiry was held into the Oouncil’s proposed loan of £10,000 for 
Clectric'lighting, = ^"^ — d a | 

West Hartlepool.—At last week's meeting of the Town 
Council the Electric Lighting Committee recommended the following 
Beale of charges for supplying electric light :—Not exceeding a con- 
‘sumption of 1,000 units per annum, 5d. per B. pf T. unit; 1,000 and not 
exceeding 3,000, 42d.; 3,000 and not exceeding 4,000, Ad.; 4,000 
And not exceeding 6,000, 43d.; 5,000 and not exceeding 6,000, 4d. ; 
and that a rebate of 5 per cent. be allowed upon the excess where 
6,000 units shall be exceeded. This was agreed to. | 


Whitby.—The District Council has resolved to purchase 
asite for electricity works for £1,540, 
Е | | . R s | = 


— 


TRACTION AND MOTIVE 


_ ELECTRIC 
: POWER NOTER. 


Alva.—At their monthly meeting last week, the Alva 
Burgh Commissioners had under consideration a letter from Mr. 
Purvis, Edinburgh, with referenoe to the installation of electric 
lighting in the town, and the building of a light L1 between 
Alva and Tillicoultry. A favourable view was ressed by several 
of the members, es with regard to the light railway. At 
present, although only two miles separates these two towns, there is 
: no railway connection, and when the River Devon overflows its banks 
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and floods the rosd, travellers have to journey vid Alloa, a distance 


of nine miles by rail. A special committee, consisting of Provost 
Thomson and Bailies Arnot and McNicol, was appointed to lcok 
into the matter. | 2 О 
Ashbourn.—4At the last meeting of the District Council 
a letter was read from the Light Railway Commissioners stating that 


‘they had submitted an order to the Board of Trade approving of the 


Derby and Ashbourn light railway. The overhead trolley system will 
be employed. ' -. ee Sout i | 
Ayr.—The- Council bas considered а proposal by Drake 
and Gorham Electric Power and Traction Company, but is not 
inclined to bind itself at present. | 


Ваһ —Ву 8 votes to 7 the Sarveying Committee has 
rejected the recommendation of the joint committee that applications 
be made to the Board of Trade for poweri to erect lines under the 
Light Railways Act. The electric traction question is, therefore, 
shelved for the time being, but we suppose that is so only so far as 
municipal enterprise is concerned. : 


. Belfast.—At last week’ meeting of the Council in com- 
mittee, Alderman Rt. Hon. W. J. Pirrie, J.P., brought forward some 
suggestions which be bad formulated to enable the Oouncil to come to 
a decision regarding the desirability of acquiring the street tram- 
ways. He produced estimates for the purchase of the lines, com- 
pensations to officials, &c., complete electric trolley installation and 
equipment. The proporals were submitted to a special committee to 


. consider and report u 


The town clerk (Sir Samuel Black) Las drawn up the following 
statement prepared by himeelf :— Pw 


Когон ESTIMATE OF VALUE Or TRAMWAYS AN THEY MAY ВЕ PURCHASED 


l | IN 1903. 

57 miles of single line at £4,000 .. - a s- * .. £148,000 

180 cars at £100 en x RE e - . 18,000 . 
1,040 horses at £20 .. ks "m hs - T us 20,£00 
Harness and stable fittings per horse .. » s 2 5,200 
Stable ard buildings si bs s on Vd " 50,000 
Fixed price of goodwill .. $ Р e v “з 2,000 
| Total Be - is .. £239,000 

PES | Ir Now PURCHASED AT PRICE or THE Dax. 

~. Capital of the company, 24,600 shares. Ss 25 .. £246,000 
Premium at present price, £8 .. не es га “> 196,800 
Debentures s 2 ee 60,000 
З * — — 
I £503,200 
Being an addition on estimated value of £268,800 
Conversion and electric power .. 8£0,000 
£852,800 

Interest and sinking fund thereon (80 years) at 45 25. per cent. £48,492 
Depreciation on electric expenditure at 10 per cen wo 85,000 
Loss of rent .. ; ©» - va - ре T 5,000 
Requiring a net profit yearly till 1907 of £88,493 


| | Bradford-Leeds.— On 19th inst. the Board of Trade 


took into consideration the above light railway proposal, and 
interested parties were invited to be present to make their objections, 
Bristol.—The Bristol Chamber of Commerce annual 
reviews the history of the year in matters connected with 


electric traction, and says the citizens and the tramways company are 


alike to be congratulated on the prospects of the immediate conver- 
sion of the whole of the Bristol system to electrical working. 
Experience of the St. George and Fishponds electric lines proves 
that electric tramways are an important agency in the development 
of suburban districts. ‘The total authorised electric lines іп and 


-around Bristol cover but little less than 30 miles of route. ‘The 


espital expenditure of the company already exoeeds £700,000, and 


when the works are completed it will total about £900,000. The 


resi ve funds of the company are now £81,000, and the last dividend 
paid was at the rate of 7 per cent. per annum. The total revenue 
receipts last year were £145,505, and the net profit £40,439. The 
company carried on their cars and 'buses during the 12 months 
924,855 passengers. - 

The Bristol Tramways and Carriage Company is pushing for- 
ward with the electrical equipment of its lines. Mr. George 
White states that the line from St. Augustine's to the railway 
terminus will be ready for running by the first-woek in July. The 
new central station which will be needed for supplying the converted 
lines and for the- new lines will not be ready во soon. А good deal of 
work was in the site at Counterslip before ieu nra, 


necessary 
could ba erected, and in order that the wharf might be 


a large coffer dam had to be fixed so that the artisans might work 
below the level of the river. The St. George power house can, how- 
ever, furnish enough current for the station line, and thus the company 
are enabled to open that much-used section without waiting for the 
completion of their Counterslip undertaking. 

Dover.—A Board of Trade inquiry will be held on 26th 
inst. in regard to the Council's application for sanction to borrow 
£7,350 for additional works and other matters in connection with the 
Dover Corporation Tramways Order, 1898. 

. Dundee-Broughty Ferry.—0On 14th inst. Sir Courtenay 
Boyle, at tbe Board of Trade, heard objections to the confirmation 
of the Dandee and Broughty Ferry light railway order. The hearing 
stands adjourned until 29th inst. ; 


Eastbourne.—On 11th inst. the Town Council instracted 


‘the borough engineer to prepare plans for tramways or light railways 


for certain routes. The daily press says that an electric tramway 
scheme for certain routes avoiding the parades bas been practically 
decided upon. " 
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. Exeter.—Negotiations have been re-opened with à view 
to the transfer of the Exeter tramways to the Oity Council, who are 
anxious to acquire the undertaking and equip it for electrio traction. 
It is too ar et to speak with any assurance of the prcbable result 
of the nego ions. here can, however, be no doubt that Exeter 
and its suburbs would be greatly b:nefited by an extension of the 
tramways, and by such an improvement in the means of operating 
the cars as electricity would introduce. 2 


..Glasgow.—A Lords’ committee on Tuesday passed the 
preamble of the Bill promoted by the Corporation to extend its tram- 
way system to a number of importaut areas lying outside the muni- 
cipal boundary. The only point contested in the Bill had reference 
to the town of Paisley. The Corporation have, however, come to an 
agreement with the Corporation of that town to acquire the tramway 
undertaking when it falls to be purchased by the Paisley Oorporation 
three years hence, and the Corporation of Glasgow will work not 
only the chor system but also the line of tramways running through 
the county of w and connecting Glasgow with the Paisley 
system. . | ' 
Greenock.—The Police Board Special Committee on the 
14th inst. considered the report of Mr. Young, manager of Glasgow 
tramways on the questions of municipalising or leasing. It is stated 
that Mr. Young is of opinion tbat the Corporation should take over 
the system, and that the tramways could be worked by them at a 


profit. . я 

Ingleton.—In addition to the electric lighting scheme now 
on foot, jt is stated that a movement is in progress for the construc- 
fion of an electric railway to the summit of Ingleborosgh. The 
scheme will come under the Light Railways Act. 


Lambeth.—The Vestry at the last meeting considered a 
letter from the London County Council asking for the consent of the 
Vestry to the Council's application to the of Trade for the 
experimental use of mechanical traction on the tramway between 
Westminster Bridge and Tooting. Mr. H. J. Bmitb, vestry clerk, 
stated that notwithstanding this request, the Oounty Council 
were presenting at this late period of the session a petition asking for 
permission to introduce a Bill to authorise the use of the cverhead 
trolley, the conduit, or the surface contact system on the Council's 
tramways, and that the Council were seeking to dispense with tha 
consent of the Vestry as the road authority, and that the Council had 
not even given any intimation to the Vestry of the intention to over- 
ride the latter’s authority. Mr. Н. White expressed surprise that 
the Oouncil were trying to supersede the Vestry. As one of the 
members who recently met a sub-committee of the Highways Com- 
mittee of the London ig Oouncil, in conjunction with repre 
sentatives of the Streatham Vestry and the Wandsworth Board of 
Works, he mentioned that the Oouncil placed no scheme before 
them. The chairman of the sub-committee wanted to hear the 
views of the three authorities, and hinted at the desire of the Council 
to introduce the overhead trolley system. The speaker stated that, 
as far as he was concerned, the beth Vestry would 
overhead wires, wrereupon the chairman suggested that something 
else might be used on the Lambeth section and the overhead trolle 
commence at Olapham Riee. The representatives for Streatham an 
Wandsworth immediately rose and objected to this, and they all left 
the conference under the impression that the Council would outline 
some scheme, so that the different local authorities might have, an 
opportunity of considering the question on its merits. e speaker 
was surprised to hear the Oouncil were now going behind their 
backe, and he hoped they would strongly oppose the trolley system.— 
Mr. Wightman said the Oouncil were trying to steal a march upon 
them; it would have been more straightforward for the Oouncii to 
have informed them what they intended to do. He moved that the 
Vestry clerk should be instructed to take immediate steps to oppose 
by counsel in committee the application to dispense with the Stand- 
ing Orders of Parliament, and that the Council should be informed 
that the Vestry were prepared to consider the application to the 
Board of Trade on the Council ifying the motive power proposed 
to be used and the manner in which it was intended to apply it.—Mr. 
Philpot having seconded the motion, Mr. Willis stated that he 
believed the bəst system the Council could adopt was the surface. 
contact method. If they waited 12 months he believed they would 
get that instead of the trolley. After some further discussion the 
resolution was unanimously adopted. 


Light Railway Routes.—In the House of Commons on 


Tue ‚Вт J. Maclure asked the President of the Board cf Trade 
whether his attention had been called to the issue of orders for the 
construction of light railways along main thoroughfares in populous 
districts, and whether, in view of what had Ain, p been done in this 
respect, he would consider the propriet of suspending any further 
orders until the opinion of the Law Officers of the Orown as to the 

ty of the action of the Board and of the Light Railway Oom- 
missioners in this matter could be ascertained. Mr. Ritchie: No, 
Bir; the Board of Trade were advised at the outeet upon the legality 
of the course which has been adopted, а course which has now 
become well-settled practice. AR 4 


_ Middlesex County Council.—The Middlesex County 
Oouncil are about to teke steps to constitute themselves the electric 
and light railway authority for the county, and hava instructed their 
surveyor to prepare plans of roads suitable for light railways. They 
one also asked local authorities to proceed no further with existing 


Newcastle-on-Tyne.—After his return from America’ 
Prof. Kennedy proceeds to the Oontinent, and he will not be able to 
furnish his report until the end of May or beginning of June. A 
South of England electrical firm has written to the Council with 
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reference to electric trams, and an interview is to be granted by the 
new Tramway Committee. In the event of the овоо Bill 
passing through the House, Mr. Charles Hopkins will be appointed 
chief superintendent engineer, and an assistant superinten 
neer will be engaged at £500 per annum. These recommen 
bave to come before the Counci a EET . 
Norwich.—The Tramway Committee brought ор at 
Tuesday's Council meeting a recommendation that upon an че 
ment being entered into by which the Corporation secures full rights 
to regulate the traffic of the Norwich Electric Tramways Company 
in Bt. Stephen’s Street to any extent which, in the judgment of tbe 
Corporation, the public interest may require, permission be given to 
the company to make a tramway іп the thoroughfare naméd, and that 
the town clerk be directed to эх the Corporate real to such agree- 
ment. П. Рн PUE 
Oldham.—The Oldbam, Ashton-under-Lyne, and Hyde 
and District Electric Tramway Company have given notice of their 
intention to apply to the Board of Trade under the above tramways 
order of 1896 for an extension of time for thé completion of the 
works authorised by the said order to August 7th, 1899. : 


Perth.—The Ccmmissioners have appointed a committee 
to enter into negotiations with the Perth District Tramway Company 
for the purchase of the tramways. It was stated last week that the 
proporal arose out of adiscuesion in regard to the application by the 
ccmpany for leave to introduce electric traction, and also for the 
extension of the lease to 28 years. They granted the first request, 
but refused the extension of time. The motion had been delayed 
from the last montbly meeting in order that they might have the 
report of Mr. Hawtayne, the city's consulting electrical engineer, 
before them. Mr. Hawtayne had strongly recommended that tho 
two systems should be combined. 


Richmond.—At the last meeting of the Richmond Town 
Council, Alderman Thompson moved that a confererce be held with 
neighbouring authorities aś to the advisability of uniting іп а system 
of electric or light railways in the locality combined with | 0 
lighting, in connection with the dust destructor scheme. The pro- 
poral was defeated by ome yote. 


- Rouen —An order for- six large Westinghouse steam 
engines and 15 dynamos has just been placed for the power station 
in connection with the Rouen electric tramway. . ^ +. 


 Southampton.—At the- Council meeting. last week the 
Electric. Lighting and -Tramways (Joint) Committee reported 
having -coneidered а 1 of Mr. Manville, in relation to 
the most economical methed of supplying electrical energy 
to the tramway system. . The proposal he made to the Electric 
Lighting Committee to utilise the existing machinery for the 
supply of the current to. the tramway system by the use 
of a battery of accumulators for the heavy times was, he 
was convinced, the most economical way to supply carrent to the 
trams, at ldast, while the syatem was & mall one. As regards capital 
cost, such a scheme would be very much cheaper than installing 
fresh boilers, steam pipes, engines, and other auxiliary machinery 
devoted solely to the tramway system. As regards maintenance, the 
cost would be certainly no greater than if separate plant were 
installed and worked, involving the firing of additional boilers ао 
heavy load time, and probably necessitating the employment 

another stoker and engine driver, during one shift, not to talk of the 
dris amount added to dd o the anit by е additional interest 
and repayment of capi volved on the much larger capital outlay. 
The question was rabod as to wk ether the loss in the e 
would not be excessive. That was not so. An at present proposed 
the accumulators, so long as the spare lighting plant was in working 
order, would only do half of the work of the trams during heavy load 
times; and whilst undoubtedly. on this half of the work а loss of 
25 per cent. in the energy generated will be made, this represents a 
loss of only 123 per cent. on the total tramway- load during 
the four heavy hours of lighting, or on -the total tram- 
way supply for a һу. of, say, 14 hours, say а los ‘of 


g engi- 


about 34 per cent. on whole tramway supply, which was, of 
ocurse, quite insignificant. . Further, this loss of e would only 
be incurred during the dark months of the wioter. During. the rest 


of the year the maximum lighting losd supply would be fortunately 
reduced so as to enable the light ag engines ta. supply the tramway 
load during the heaviest hours of the day without any help from the 
accumulators. In the Шиш кеп the tramway load was much in- 
атас ча race it 5 nad {ше 1 the 

esira bility of putting in a ' generat t, eit or thé 
additional tramway load thus involved, or for the wholé. In that 
event the accumulators now installed for the tramway load enn be 
most economically applied to meet the increased demand for 
lighting, which would Serie arite, in place of installing further 
boilers and engines that would otherwise be necessary for this pur- 
pose. As to the successful use of the combined system of steam 

eneration and accumulators for electric supply, this was exemplified 

y the very successful installations of the type in some of their prin- 
cipal cities, such as Manchester, Birmingham, Edinburgh and several 
London municipal and companies’ stations, not to speak of the 
numerous large installations this description on the Continent, and 


he several cases of the use of such systems in purely way gene- 
5 not used for any other purpose, such as Blackpool, 
Douglas and Leeds, very many on the Continent of E , and some 


! ery 
in the United States. The Joint Committee, having fully considered 


the report and estimate of the proposed new works, recommended 
the Council to adopt the report and estimate of the Electric Lighting 
Committee, and to apply to the Local Government Board for sanction 
to borrow the sum of £17,169. Councillor Lauder was against. The 
Oouncil last week adopted this report. M 
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. Twickenham.—The Twickenham District Council have 
come to terms with the London United Tramways Company, under 


their district. 


West Ham.—A deputation from the Town Counoil 


inspected the Glasgow electric trams a few days ago. 


. Wolverhampton. — Mr. J. W. Bradley, the borough 
engineer and surveyor, bas supplied to the Press a few interesting 
pton. 


рассола g the proposed new tramways for Wolver- . 
He says that the will be constructed on the most 


improved and substantial 55 with heavy steel flat 
bottomed girder тай, buried in 6 es of Portland cement concrete, 
then e setts or wood blocks set in рз тоо will form the 
Бе surface immediately adjacent. пели 1 


ving and concrete underbed. The side 


pol 
£48,000, and the car depôts, cars, &c., another £40,000. It 93 
11 ve some of the tramways ready for use about 


í 
І 
i 
Г 
b 
$8 
E 
i 
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TELEGRAPH AND TELEPHONE NOTES. 


The Atlantic Cable via the Azores.—In view of the 


Imperial Telegraphic System.—It is stated that an 
important meeting, at w 20 members of Parliament who have 
interest in Imperial questions have to attend, 
| use of Commons 
on Tuesday, 25th inst., to consider a scheme to be submitted by Mr. 
Henniker Heaton, M P., for chea g Imperial telegraphic com- 
munication. A daily A paper. says that whether the hop. member for 
Oanterbury's plan is or not, a motiẹn will Бе орсо that 
the Governments of India, South Africa, Australis, and New Zealand 
e s a осе ra the aome чете with the object 
u presen cable rates, which; for social messages, 
are d as prohibitive. Some Indian, Australian, and South 
African merobants will address the meeting. 


Manchester Telephones.—By 89 votes to 21 the City 
Council has decided to send a deputation to the Postmaster-General 
tion of the Mutual Telephone Company for a 
licence. 8 Committee had previously reeolved that it was 
not to do so, but the Council has not approved. 


The Pacific Cable.—On Tuesday last in the House of 
Oom Mr. Hogan asked the Becretary of State for the Oolonies 
whether Her Majesty's Government had now arrived at an under- 
standing or sgreement with the Governments of Oanada and 
Australasia in reference to the construction of a Pacific cable, as 
recent proceedings in the Parliament of the Dominion of Oanada 


would seem to suggest.—In reply, Mr. Ohamberlain aid: No, sir; 
sideration." | 


the matter is still under con 


The following extract from the М, Post indicates the reason 


viding the 
management in accordance with the contribution. It is eatisfact 

to know that the matter is at last receiving some attention, and it 
might be well for some member of Parliament to press for a few 
further particulars.” 


The Proposed German Telegraph Line to India.— 
In the convention recently concluded between the German Empire 
and Roumania for direct and rapid communication between Berlin 


e company : 


and Constantinople, via Bucharest, Toherbavoda and Oonstanss, 
provision is made for a reduced tariff for the consignment of telegraph 
material for cables and landlines. 


"The Telegraph Wire Export Trade.— March proved to be 


& very quiet month as regards the exports from this country of tele- 


graph wire and apparatus connected therewith, the month's peri 
ments only attaining a value of £21,870, as compared wi 

Saat, and no less than £135,583 in the corre- 
sponding month last year. The fluctuating character of this 
trade is well shown by the returns for the first quarter of the 


present year, which are sum below :— 
1899. 1898. 
January .. £811,466 £89,929 
February .. 659,424 75,276 
March.. 21,810 183,588 
Three months .. £893,760 £248,788 ^ 


It will be seen, however, that, taking the quarter as a whole, it has 
been an active one, the total being largely in excess of that recorded 
for the same period of last year. 


Telegraphic Interruptions and. Repairs:— 
CARLES. Down, 


Я Repaired. 
Oompany's cable— | 
Oable beyond Gurupa... June 11th, 1898 . - 
F'rench Company's ca | 
Oa enne- ove March 10th, 1899 00е eee 
Мара Т? .. April 10th, 1899 ... "m 
LANDLINES. | 
Communication 
Mossamedes and all In- + Maren 16th, 18999. s 
белл Bd 
mm on ween 
sale toes cad ича March 23rd, 1899 ... m 
Siberian landlines between — 
Blagowesuchenk-) April 19th, 1809 . April 13th, 1899. 
Irkontak-Werkhne | April 17th, 18 
Fao perg eil April 11th, 1899 ... April 15th, 1899. 
Majunga-Tananarive . . April 19th, 1899 ... April 13th, 1899. 
Baigon-Bangkok evt April 17th, 1899 ove ese 


Telephone Progress in the West of England.—The 
report of the Bristol Ohamber of Commerce presented to the annual 
meeting held on Wednesday, the 19th inst., contained references to 
the telephonic system of Bristol and the West of England. Early 
in the year, the document says, serious complaints reached the 
Oouncil of the Ohamber of the interruption to communication on the 
trunk lines between Bristol and Plymouth. Accordingly, representa- 
tions were made to the General Post Office authorities upon the sub- 
ject, and the answer was to the effect that just prior to the date of 
the complaint several working parties were en on the lines, 
which probably caused the interruption, but now that the lines were 
in order, the postal authorities hoped that no further difficulty would 
be experienced. There are, however, the Oouncil of the ber 
said, on frequent occasions very serious dclayr, which point to the 
necessity for the early provision of additional trunk lines between 
Bristol and the towns in the West of um iin Representations 
were aleo made to the Council of the Chamber u e inefficient 
trunk line service between Bristol and London. e secretary to the 
Chamber of Oommerce communicated with the Bristol postmaster 
and surveyor, and was informed tbat the department would lose no 
time in completing and bringing into use a second trank line between 
Bristol and London. With reference to the nationalisation of the 
telephone system, the Oouncil expressed their views in the follow- 
ing resolution :—'' That having regard to the disadvantages arisi 
out of the present working of the telephone service under the d 
control of Government and the National Telephone Oompany, it is 
the opinion of the Oouncil of this Ohamber that the Government 
should take immediate steps to acquire the undertaking of the 
e company upon just and reasonable terms as between the 
nation and the company’s shareholders.” А 


The Telephone (Question. — The Nottingham City 
Council has passed a resolution apis A objecting to the scheme pro- 
рова бу е Тас Becretary to the Treasury for dealing with the 

hone question, on the grounds :—(1) That no provision is being 
made out of Im funds for the large cial towns, as is pro- 
posed for London; (3) that London su bers will get the benefit 
of Imperial expenditure, and be free from the 10 per cent. royalty 
provincial subscribers have to рау; (3) that the proposal to allow a 
municipality to compete until 1911 with the National Telephone 
Company, where the company is well esta in а town, can only 
end in & loss to the rates, and inconvenience to the public, and 
that, if the competition is to be carried on, it should be by Govern- 


ment. 
The Council of the London Ohamber of Ootmetoe proposes to urge 
u the Government that it is undesirable that the Postmaster- 
should licence the. Councils of county boroughs, as proposed 
in the Telephone Bill now awaiting second reading, to provid 
агт of public telephonic communication, pending the report оѓ 
e Joint Committee about to be appointed by the two Houses to 
consider the whole question of m pal trading. 


Telephones in the States.—A Bill for the regulation 
of telephone charges in the Btate of New York, drawn ар by the com- 
mittee a ted for that purpose by the New York Bosidof Trade and 


! 
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Transportation, was recently introduced simultaneously in the Senate 
and the Assembly. A daily тера per says that the ВШ provides that the 
telephone rates io cities of 1,000,000 inbabitants and over shall not 
exceed $125 a year; in cities of 500,000 to 1,000,000, not to exceed 
$85; in those of 100,000 to 500,000, not to exceed $48; those of 
20,000 to 100,000, not to exceed $36; from 8,000 to 20,000, not over 
$30; and in all places having less than 8,000 inhabitants, not to 
exceed $27 а year. The charge for local m at public or рау 
stations is fixed not to exceed 10 cents for tbe first five minutes, and 

5 cents for each additional five minutes. Provision is made that the 


rates may be raised if the telephone com is not making, in 
addition to the amount paid for interest on ded indebtedness, а 
d greg of 10 per cent. upon all cash ca wbile, on the other 

it may be lowered if the company is making a profit of more 


than 10 per cent. 


Wireless Telegraphy. —In the House of Commons on 
19th inst, Bir R. Penrose Fitzgerald asked the President of the 
Board of Trade whether, in view of the fact of dies 
telephonic cables between li htahips and the shore having taken 
from time to time, he w consider the desirability ` si adopting 
the wireless system for one or more of the light-vessels recommend 
by the Royal Commission on Electrical Communication, and not con- 
nected by cable at the nt time. Mr. Ritchie, in reply, said: 
Tho possibility of adop g the wireless telegraphy system between 
light-vessels and the shore p" & very important ques and is re- 
ceiving very careful 5 ы I am not yet in а position to 
express an opinion with regard to it. 


CONTRACTS OPEN AND CLOSED. 


Austria.— April 28rd. Tenders are being invited until 
the 23rd inst. municipal authorities of Brunn for the supply 
of four Edison dynamos (model K) of 200 amperes and 110 . — 
capacity, one mall and two large Gramme dynamos for aro lighting, 

three boilers of the Dufuis type to work at a pressure of 105 lbs. 
E one 100-H.P. steam engine Hiis Colmann valve gear. Tenders 
to be sent to Der Magistrat, Brunn, whence particulars may be 
obtained. 


Battersea —— 7th. The Vestry wents tenders for а 


supply of mains, water-tube boilers, steam dynamos and engines. See 
Notices " April 14th. 


Belfast. Apri 27th. "The Electric Ocmmittee wants 


tenders for road-work and laying cables, &a. See Official Notices” 
April 14th. 
Raling.—May Ist. 
supply and and Shar of two Lancashire 
ries. See Official Notices” this 


Edinburgh.—April 24th. The Corporation wants tenders 
for а 12 months’ supply of ateam coal, arc lamp carbons, cast-iron 
pipes, &с. See our Official Notices" April 14th. 


Epsom.—May 8th. The District Council wants tenders 
for various plant for its electricity undertaking, including boilers, 
dynamos, boosters, batteries, switchboard, crane, mains and road- 
work, arc and incandescent lam ES for the lighting of the station. 


u Bee our Official Notices” Ap 7th 


France.—May 4th. "Tenders are being invited by the 
ph Authorities in Paris for the supply of 
insulated electric cable. Particulars may be 

us-Becretariat d'Etat des Postes et des Tele- 


сарве, Вла de Grenelle, 103, Paris, to whom tenders are also to be 


Кашаа: —May 18th. For the purpose of extensions 
at the electricity works, the Vestry wants tenders for two 500-kw. 
steam alternators, five switchboard , boilers, feed water heaters, 
Weir's feed pumps, а, a 50-kw. exciter, water softening plant, air pamp 
and condenser, Green’s economiser and overhead crane, See “ Offcial 
Notices” April 7th. 


London.—April 24th. The London County Council re- 
TUM tenders for the red of engineers’ goods and stores. 
"ss obtained on ation to the Olerk to the 

Oouncil, County Bpring Gardens, W. 


Morley.—April 26th. The Corporation wants tenders for 


the wiring and fittings required at the public baths, Particulars from 
Messrs. Holtom & Fox, architects, on payment of £1 deposit. 


-Poplar Apri 25th. The Board of Works wants tenders 


and boiler house battery equipment and street 
tighten See “ Official N Notices March INE Pe 


Reigate.—May 1st. . The Town Council wants tenders 
for water-tube boilers, pipe work, two 100-kw. and one 30-kw. steam 
alternators, overhead crane, au on equipment, switchboard, 
mains, lamp-posts, &c. See our Official Notices” April th. 


The Council wants tenders for the | 
boilers with superheatefs i 


St. Pancras.—May 16th. The Vestry wants tenders for 
additional en „аш &o., at the Regent’s Park Station. See 
wee 


Sunderland,—April 21st. The Guardians require tenders 
for the necessary wiring, lamps, &c., as well as all cables, stoneware 
casings, and boxes in сана with the lighting by electricity of 
the new Workhouse гоа lans and specification at the offices 
S e кк burn, architects, 90, Fawoett Street, 


West Ham.—April 21st. The Council wants tenders for 
two 1,500-I.H.P. engines, and two 800-kw. alternators and exciters, 
or two 800-kw. 1,500-I.H.P. steam alternators and exciters See our 


^ “ Official Notices” March 31st. 


OLOSED. 


V week the Council confirm 
the Committee ply ofc give a contract to Messrs. Tinker#, 
Limited, for the su of t oertain y eee Market Hall and Market 
Square are to be lig 


Ealing.— Orders aun ыш "asd with Miss. Babcock 


and Wiloox for 2 8С0-Н.Р, water-tube boilers, fitted with super- 


61 — It is stated that the offer of Mecars. M' Dowall, 
Steven 00, of Milton Ironworks, is to be accepted for electric 


lamps to be erected on G w The same will 
lamp lasgow Bridge. posts will carry 


Gloucester.—In our note last week of anounced, oving of 
tenders Eo ander na ати incorrectly an ES 
а copyist'serror, that tho British Insulated Wire Oompany, 

ү дең allotted the contract for public lamps. We at to to eas 
stated that the tenders for this section of the work are still under 
conside ation. 


Rothesay.—The Town Council has accepted the offer of 
Messrs. on Brothers, Dundee, to fit up the electric light in- 
stallation for the froat of the town and har at a cost of £2,501, 
the whole work to be completed before the middle of July. 


Shoreditch.—The Veetry on Tuesday acce the tender 
of Messrs. Humms & Oo., for the suppl fiuid for the Electric 
Lighting Department, and that Mere Middleton Brothers, for 
engincer’s atores. 


Southampton. — For the wiring and fitting of. the 
Isolation Hospital with 402 lights and cables to allow for extensions, 
the City Oouncil has accepted the tender of Messrs. Lankester & Sons, 
Limited, at £599 15s. 


. Stockport.— We understand that Messrs. Me Lure and 


Whitfield, of 8 » have secured the Corporation's order for 
their extension plan sion plant, consisting of 3 140-kw. d os at 500 volts 
with They will be coupled d fo Willans and 


épare armatures. 
Robinson in The first plant consisting of 3 &6-kw. Mersey- 
Willans combinations has been working some time. 


FORTHCOMING EVENTS. 


Thursday, April 20th.—At 7.30 p.m. Civil and Mechanical Engineers’ 
» Hôtel Victoria, 8. W. Paper on “The Design 

of Wheels and Pulleys,” by Prot. Arch, Sharp, B. Bo. &o, 
Friday, April 21 21st.—At 5 p.m. Physical Society. —1, " Оп 
Effect of a Solid Conducting Sphere in a Variable 

— Field on the Induction at a 

Point Outside" By Mr. O. 
" Demonstrati 


Thermometers.” By Mr. R. A. Lehfeldt, D.Sc. 
At 7. ога Бе сми mete upon. Тув of Engineers 
an р ewcastle-u 
Php and General 


other arrangements, a pa “ Sho 
Establishment in orks and their 
Relation to Oosts and Estimates,” by Mr. W. E. Cowens. 

At 4 o'clock. lar Ewing will repeat his James Forrest ” 
lecture " Magnetism " before the Institution of 
Civil Engineers. 


Wednesday, April 26th.—At 7 30. Institution of Electrical Engineers. 
tudents’ meeting in the Library. A disenssion will be 
started by Mr. Р. 8. Miller. 


. and E. 
12 LAUS 55 of. discussion); " Oapacity 
Measurements of Cong Bu ubmarine Cables," by J. Elton 
. Young, member. 
Baturday, April 29th.—Institution of Electrical Engineers. Students’ 
visit to the Central London Railway. Particulars will 
be given on post cards, 


IRE 


i 


Electrical Plant Insurance.—A few weeks ago we 
referred to a move made by the National Boiler Insurance 
Company in the direction of electrical plant inspection and 
insurance against breakdowns. . We understand that the 
Engine, Boiler and Employers’ Liability Insurance Com- 
pany, Limited, have been doing this class of business for 
the past ten months. This company undertakes the inspection 
and insurance of electrical machinery ard fittings in mills, 
factories and private houses in the same way as it has acted 
with respect to steam engines and boilere. We are informed 
that Mr. L. Foster, who was for nine years with the 
Westminster Electric Supply Corporation, has been appointed 
electrical engineer to the company, and forms of application 
га; be obtained at the offices, 49, Queen, Victoria Street, 
E.C., or:at.12, King Street, Manchester 


- The Luminescence of Welsbach Mantles.-—In connec- 
tion with the Nernstlamp, & good deal of discussion has 
taken place as to the cause of the superior luminescence of 
the.oxides of rare earths used in the said lamp ard in the 
Welsbach mantles. In the Electrical: Review (N. V.), March 
15th, Prof. Elihu Thomson puts forward a theory esser- 
tially different from.that given by Mr; Swinburne in his 
paper at the Society of Arts. Prof. H. Thomson thinks that 
these oxides have’ no superiority over other refractory sub- 
stances in their emissive power, but they cause a combination 
of the uncombined gases in the flame by absorption in their 
pores and thus produce a higher temperature and conse- 
quently more intense light. In go pug this view, he 
states that in the oxidising flame of a blowpipe, or in the 
electric .arc, the rare oxides show no репо over other 
refractory substances, such as a carbon filament: The lime- 
light is much more intense when the reducing flame of the 
blowpipe is used, as he thinks, for the same reason. Mr. 
McTighe, in the following number of the Electrical Review, 
contests these views by pointing out that filaments of dif- 
ferent refractory substances placed in the reducing flame are 
not all equally luminescent. A filament of pure thoria gives 
a moderately good light, but one containing a very small 
5 of ceria emits a light of dazzling brilliancy. Mr. 
cTighe found that an intensely brilliant light may be pro- 
duced by platinum wire ganze on a modified Bansen burner. 
An air blast is added to the burner till the solid flame pro- 
duced over à Welsbach gauze tip is reduced to a field-of light 
blue cones of flame less than 3 inch high. A piece of very 
fine platinum wire gauze, mculded to dome shape, corre- 
sponding to that of the tip cf the burner, ard held so as to 
be just in the tips of the blue cones, emits a light of remark- 
able power, reaching some hundreds of candles Bq 
inch of gauze. The whole tubject evidently requires further 
investigation. | 


Earth Currents.—Before the Royal Institution last 
Friday, Prof. A. W. Rucker lectured on “Earth Carrents 
and their Relation to Electric Traction.” Referring te the 
effects of escaping traction carrents upon observatory instru- 
ments, he said that the instruments at Toronto and Wash- 
ington have been rendered quite useless from these causes, 
4howing-that the earth conveyed the electrical currents for 
long distances. through its crust. to- the great possible 
injury of scientifio research as conducted in such places. 
In the neighbourhood of London, he proceeded to say, they 
had been met in a very reasonable spirit by the promoters of 
electric railways in their efforts to get such a system of using 
the current adopted ав would ensure the return to the gene- 
rating station of waste electricity. .-With the continuance of 
this reasonable spirit and the advance in electrical tech- 
nology he was certain -that at Kew and such’ places the 

might view with less and less alarm and anxiety the growt 

of the great industries depende upon the use of electricity. 
Carrying the matter farther, the Professor suggested that as 


electrical currents had been unquestionably shown to be 


tranamitted for ‘long distances through the earth, the day 
might come when m-ans would be desired of signalling from 
one Bide of the earth to the other without wires, or even 
from planet to planet ! 
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Foreign Competition in Machinery.—The following 
letter from the pen of * Manufacturer” appears in the 
Times. It touches upon one of the most important phases 
of the spbject of foreign competition :— ! 


. It may interest the public to know that the delay in delivering 
machinery and iron structures by manufacturera in this country 
arices, to at least a considerable extent, from the over-abundance of 
our supply of engineering talent. . 

A new design is almost invariably submitted to the manufacturer for 
every elcctric installation or bridge he is invited to tender for, and it is, 
therefore, impracticable to anticipate wants and give prompt deliveries 
by having.macbires or girders or the seotions of iron required in 
stock. In America it is otherwise. There the manufacturers have 
standard designs to which they adhere, and decline to spend the 
extra time and coat involved in constructing machines of ltype; 
the engineer, in short, has to adapt his designs to the standards of the 

1 great is the competition ufactu: 

і ntry so gre e cem among man urers 
that each has to get up special designs, and (if he get the contract) 


. make new patterns - to carry out the ideas of the electrical engineer. 


Phis ‘system, it is evident, must add 
machinery as well as to the time requ 
delivery. 


tly to the «st of the 
for its construction and 


_A subsequent letter, presumably from the same writer, 
referring to Lord Cromer’s statement respecting the Atbara 
Bridge contracta, asks if it is possible to ascertain definitely 
the real cause why English orders for railway plant and 
machinery go the United States. He want? to kaow whether 
the tenders invited in Eugland were on a design and detailed 
specifications by Lieut.-Colonel Gordon or the railway engi- 
neer; whether the American tender accepted is on the same 
design, &c., or on a design and specification submitted: by 
the contractors, and, if the latter, whether tenders on a 
similar basis were invited from Eaglish bridge builders. In 
the course of this letter it is stated thaet:— = ` | 


In the United States, where prompt delivery is' usually more 
urgently cemanded than in this country; the railway engineer 
depends, in ordinary cases, on the manufacturer to supply, on his 
own derign and specification to meet the necessities of the case, the 
article required., Under this system it is very evident that the 
American manufacturer has a great advantage in cost and deliver 
both usually go together—for it is an axiom that the longer. а job is 
in tte shops the greater its cost. Manufacturers are always anxious 
to standardise the machines they make, and the great obstruction is 
the enginecr’s fertility in design | Tu e 


- Wireless Telegraphy and the Trans-Atlantie Cable 
Companies.—Tne Westminster Gazette has interviewed Mr. 
J. H. Carson, the manager of the Anglc- American Telegraph 
Company, as to the probable effect of the wireless telegraph 
experiments upon the existing cable companies. Mr. Carson. 
made it clear that British cable companies, while recognising 
the enormous scientific value of Marconi’s discovery, did not at 
present regard the new telegraphyin the light of arival likely 
to seriously encroach upon their commercial preserves. M 


"In the first place,” observed Mr. Oarson, “I fail altogether to 
understand how Marconi is to counteract the great curvature of the 
earth met with across the Atlantic; how he thinks he can erect 
two perpendicular poles high enough on the shore, which 
will permit of the current Беше transmitted in the way he demon-. 
stra'es. In France the Eiffel Tower has been telked of as a station, 
but it would surely require an Eiff.] Tower nearly reaching to the 
clouds for a trans-Atlantic wireless telegraph to be satisfactorily 
worked. There іва great difference between ' crose-Channeliog’ at 
90 or 40 miles and 'cross-oceaning' at 4,000! If he proposes to 
obtain the assistance of lightships, balloons, and other aerial insttu- 
ments in order to lessen the enormous distance iaterve between 
each station, the cost would be sometbing almost inconceivable. And 
whois to pay? Will the Government? Why, they won't even pay. 
us for experimenting in a mild way—and we dispatch 1,000 meesages 
on the duplex cable every day. It has cost us something like £90,000 
to mend a single broken cable; and from Englaud to New York, һу 
way of Valentia and St. John's, the laying of a cable comes to some- 
thing like £150 & mile, or one million sterling the whole distance; 
then there is the terrific expenditure involved in laying and main- 
taining four separate cables, and could we but seo our way to adopt 
cheaper facillties, the weloome would not be less than the reduction 


ті 


Lecture.—At Belfast, on 11th inst.; Mr. J. N. Finnegan, 
B.A., B.Sc., lectured, under the auspices of the Natural 
History and Philosophical Society, on Luminous Dis- 
charges in Rarefied Gases.” . | 
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Tesla on the Wehnelt Interrupter.— Tesla lets him- 


self out on the Wehnelt interrupter in the Electrical Review, 
New York), March 15th. Не invented this device two or 
years ago. This belated publication in our contem- 
porary would not, aecording to the generally accepted code, 
secure to Tesla the credit of being the inventor, bat Tesla 
evidently does not regret this, since he considers there is ro 
merit in the invention. It wastes, in his opinion, 90 per 
cent. of the energy, and is objectionable for other reasons 
which he does not specify. He mentions another interrupter 
based on a different principle which is incomparably more 
efficient, and also simpler on the whole: It comprises a fine 
stream of conducting fluid which is made to issue, with any 
desired ; from an orifice connected with one pole of a 
generator, through the primary of the induction coil, against 
the other terminal of the generator placed at a small distance. 
This device gives discharges of a remarkable suddenness, and 
the frequency may be brought within reasonable limits, 
almost to anything desired. He has used this device for s 


long time in connection with ordinary coils and in a form of 


coil of his own with resulta greatly superior in every respect 
to those obtainable with the form of device discussed. zm 


- More Orders for American Locomotives.—What with. 


the Midland Railway, the French State Railway, and other 
orders for locomotives, the American engine makers have 
reason to be filled with satisfaction just now. They are 
reaping a harvest on account of the disabilities of the 
English manufacturers. We have looked upon India as our 
own for orders almost ав much as the Midland Railway Com- 
pany. But the Indian Government has now placed an order 
for 45 locomotives with Philadelphian engine builders. They 
are of various sizes, and include several to be specially 


adapted for the mining districts. | 
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.Autematic Block Sigaalling.—We have received from ` 
Mr. C. E. Stretton a copy of a letter written by him to Mr. 
Little repeating ай offer made years ago to ! 
in gold if he can p:ove his right to call himself the inventor 


of block signalling in 1865, or that he has any just - 


claim against the Government. As this correspondence is, 
however, closed, we cannot publish the letter. ` 


чет Light and Fires.—Mr. A. H. Howard, the 
sulting engineer, says that the Hyde Park Court бге was 
not caused by fusion of electric light wires, as has Ъзеп 
reported. There is such a liking on the part of the daily 
press to attribute nearly all large fires to this cause that one 
might almost think they were gas shareholders. * 


ра з 


. Wireless INI is stated that the directors. 
of the Wireless Telegraph Company have agreed to enter 
into negotiations with the syndicate which desires to obtain. 
the exclusive rights of connecting Eogland and America by 
wireless telegraphy. . © | i. d 


ee 


Lord Kelvin.— On Tüesday, at the meeting of the Court- 
of Aldermen at the Guildhall, Lord K-lvin was admitted to 
the Freedom of the City through ihe Spectacle-maker’s 
Company. dE as 


Appointment,—We understand that Mr. W. C. P, 
apper, who was for nearly five years one of Mr. Arthur 
Wright's chief assistants at the Brighton Electricity Works, 
and who has since for some time been his chief engineer in 
his London. work, has now been appointed resident electrical. 
engineer to, the Whitechapel District Board of Works, to 
carry out the electric lighting of that district under Mr. 
Wright’s supervision. „ 4, gh 


y him 2500 


— 
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CITY NOTES. : 
The Cuba Submarine Telegraph Company, Limited. ` 


THE report of the directors for the half-year ending D:comber 31st, 

1898, to be presented at the fifty-fifth ordinary general meeting of 

shareholders, to be held on April 26th, 1899, states that from the. 
accounts it will be seen that the receipts amount to £27,489 17s. 11d., 
and the diture to £7,585 18. 9d., leaving a sum of £19,898 

163. 2d., which, added to the balance of £3,713 11s. 6d. brought from 

the last account, leaves £23,612 7s. 8d. at the credit of fevenue 

account. The traffic receipts show a considerable increase as com- 
pared with the corresponding period of last year, owing to the excep- ` 
tionally heavy Government traffic consequent on thé Spanish-American 
war. The sam of £10,000 has been added to the reserve fand, whith 
now stands at £120,000: The dividend. on the preference shares will 
absorb £3,000, and leave £10,612 7s. 8d., out of which the directors - 
recommend the psyment of a dividend at the rate of 6 per cent. рег: 
annum, and a bonus of 2s. per share, on the ordinary shares, both free, 
of income-tex, the balance, £4,212 7s. 8d., being carried forward to 
the cerrent half-year. At the date of the last report, the cables 
broken during the war had been repaired, with the exception of the 
Cienfaegos-Casilda cable and the 1891 cable between а and; 
Batabano. The repairs to these have been completed during the cur-: 
rent half-year, and the cost of the whole will form the subject of a 

claim against the United States Government, which will bs put for: 
ward as soon as the accounts have been prepared. MO SL 


x 


Indo-European Telegraph Company. 


Тнв report of the directors for the year 1898, to be presented at the. 
meeting to be held in London on 27th inst., states that the company's: 
revenue from all sources for 1898 amounted to £134,643, as compared 
with £130,347 for 1897, showing an increate of £4,295. The expenses 
were—on commercial and general account, £37,131; on maintenance 
account (expenses and charges), £37,215; total, £74,340, as against 
£69,379 for 1897, an increase of £4,967. Dedu these expenses, 
taking orcdit for £9,073 brought over from 1897, and debiting income- 
tax, there remains £67,203. From this amount £15,000 has been 
placed to reserve, and that, together with £10,625, amount of interim 
dividend, have to be deducted, leaving a balance of £41,577. The 
directors now propose the declaration of a dividend for the six mont! s 
ending December S1st of 17s. 6d.. per share, making, with the divi- 
dend already paid, 6 per cent., and- a bonus of 20s. per share, both 
free of income-tax, making in all 10 per cent. for the year, carrying. 
forward £9,702 to the credit of 1899. The balance carried forward 
is again large, but considerable additional expenditure upon main- | 
tenance account, which it is prudent to provide for, will, in all pro- 
bability, have to be made during the current year. The lines of the 
company continue to work satisfactorily, and the extension of the 
Wheatstone automatic apparatus, which in part accounts for the 
extra outlay on experses and charges for maintenance, has proved 
successful; th» system has now been established from Emden to 
om An additional wire has also b:en erected from Warsaw to 
dessa. ` | | i А 


“+ 


The Oriental Telephone and Electric Company, 
О, Limited. . . "en 
Тик report of the directors for the year ended Decomber 31st, 1898, . 
to be presented at the fifth ordinary general meeting of the com- 
pany, to be held at the Cannon Street Ноје], London, on Wednesday, 
April 26th, 1899, at 12 30 p.m., states that the revenue account shows 
a balance to credit of £10,955 33. 9d. transferred to profit and loss. 
Including the sum of £964 8s. 3d. brought forward from 1897, and 
after deducting £2,853 83, the amount of interim dividend paid in 
November last, there remaina £9,061 4s. for disposal. The directors 
propose to deal with this sum as follows :—Tv pay a final dividend of 
84. per share, free of income-tax, making 5 per cent. for the yaar, 
to transfer £2,000 to reserve, and carry forward £1,844 83. ith 
regard to the Indian subsidiary companies, the Bombáy Company has 
again paid 6 per cent. for the year, whilst the Bengal Oompany has 
paid 5 per cent., as against 7 per cent. for the previous year, carrying 
forward Rs. 20,000 as а precautionary measure against possiblé tem- 
porary outlay. The Telephone Company of Egypt has declared its 
usual dividend of 6 per cent. on its preferred shares. Tho company 
has recently entered intoan agreement with the Government of Eigyrt 
to continue the Government telephone service for a period of 25 years 
from January 1st current. Its business in favourably. 
The Chim and Japan Telephone Company hás paid its debenture 
interest, bat its accounts for the past year have not yet been audited. 
I point, however, to a larger surplus than in previous years. 
With & view to improving the bone service at Shanghai, which 
would have involved a large expenditure of money, the directors of 
that com , through its local manager, approached the Council: of 
the Shanghai Settlements some years ago in order to obtain, if pos- 
sible, a prolonged term of concession so as to justify the outlay. 9 8 
Council has now decided to grant а 80 years’ concession, but has 
invited tenders by publio advertisement. The directors of the Onina 
and Japan Telephone Company ba ve sent in a t ander, but the result 
sofarisnot known. Theelectric lighting branch of the company's 
business shows a small айр which bas been pigs piens toa 
suspense account to provide for expenses in connec а change 
of ma ment now being proceeded with in Oalcutta. Under 
Article No. 65 two. directors retire at the meeting, and these are 
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Mr. B. St. John Ackers and Mr. Henry Gréwing, who, being eligible, 
offer themselves for re-election. The meeting will also be asked to 

a formal resolution confirmin g the appointment as a ше of 
Me. H. Johnstone Griwing, an “hs consequent increase in the 
number of directors from five to 


The Guildford Electricity Supply Company, Limited. 


Ix presenting the annexed accounts and balance-sheet for the year 
1898, the directors point out that the balance of profit on the revenue 
account, after taking into consideration the allowance of £150 for 
FL rimari amounts to £149 2s. 8d. In the net revenue account 
рун raria ш ыы. nd dt 1698. © ‘Sines 
scant expenses, e en noe 
the general moeting lait year, the directors havo had mains laid in 
London Road and of Edgeborovgh Road and Olandon Road, 
end E Btreet, Bridge Street, Onslow Street and Chertsey Street, 
bave authorised the laying of further mains in Haydon 
win Mart т Road, York Road, Epsom Road and further of 
Edgeboroug Road. This extension of mains has necessitated further 
expenditure in machinery and plant. There are now 79 contracts 
with customers for supply of energy for electric lighting, as against 
52 in March last year. Some of the old customers have 
largely increased the number of their lights, and the directors 
expecting several new customers shortly. The direc- 
tore have during the past year reduced the price of current for 
lighting purposes from 8d. per unit, with varying discounts, to 
6d. net, and hope that this cbange will, in the long run, prove bene- 
ficial to the sbareholders as well as to the customers. It will be 
necessary for the company to continue spending more capital for 
mains, machinery, and plant, and ai tLis purpose further capital is 
required. Sbareholders are asked to increase their holdings, in order 
that hear гешу of I DAE commission for placing fresh capital 
сузо of the probable increased demand for 
деши energy in the near future, the directors are now applying to 
the Board of e for an extension of the company’s area of supply, 
and hope to obtain an order E the present Bession of Parliament, 
adding the rural parishes adjoining the borough of Guildford witbin 
a radius of three or four miles to the company's present area. It is 
considered most important for the fature of the company that this 
extension should be obtained. 


The ‘National Electric Free Wiring Company. 


general meeting of the shareholders of the above 
ela on Wednesday at the offices, 8 and 10, Charing 
the presidency of Mr. В. Btewart Bain, О.А. 
А 98 said the object of the meeting was to confirm the 
resolution passed on March 24th last for altering the name of the 
company. On that occasion he explained fully the reasons for the 
change, and he would now, therefore, content himself with formally 
proposing the confirmation of the 5 as follows :—“ That the 
name of the company be and it is hereby altered from the National 
Electric Free Wiring Company, Limited, to the National Electric 
oe Oompapy, Limited.” 
Mr, W. В. Da vixs seconded the resolution, which was carried. 


TRAFFIO RECEIPTS. 


The Blackpool apd Fleetwood Tramroad Com The receipts for the week 
ending April інь 1 s руй #998 175. 1 28,846 1s. 8d. 


The Bristol Tramwa F — — for the 
week ending April Mt. 1899, were £ 17s. 44. 
| 1008, (Easter week), £8,978 4s, 4d, ; decrease, £780 4, 
receipts for the week 


The Olty and Saum London Railway Company.—The 
ending April ann 1899, were £1,050; week ending A 17th, 1898, 2945; 
tal ; corresponding 


increase, to 
иы! m £i increase, £580. 
The Dover Blectrio Tremways.—The recel for the week 
mae я дрн 15th, 1899, were 4151 6s. 6d.; week — April 16th, 
rem rt t decrease, #99 0s. ба. Total receipts to date, 1899, 


1808, £1,606 4s. N.; ; increase, £566 
Qs. Id. Miles of track Open. week ending April 15th, 


The Dublin U nited Tramwa Company. —The гесе! for the week endi 
1809, 4 ollows :— un Cem 


were asf 
М с 

ding week last year—D. 0, T. 

Oa. а с; 175 [n En locia cars, 2640 10s. Od.; 

44, Os. Od.; decrease, 

r^ px 80.; ditto last year, £ 467 14a. 2d.; 

orked rng gas 18 miles 


Anoresse to же miles 6 horses, as againg} 11 miles а electrical and 81 
- miles by horses, e corresponding “по A ` 


Overhead Railwa wey pvp cy Pee receipts for the week endin 
а 1809, amoun 1,4 rresponding week last year 
decrease, 2839. 1998 includes Easter Monday. 


The Li 
April 
£1,786 ; 


The South Staffordshire Tram yg ы; company. —The recep for week ending 
2550 14th, m were 2614 7d. ; оо гои гесе pts for 15 weeks, 
208 4s. £ .; aggregate receipes 


eck en April 15th, 
for 15 woeks, 28,988 ES d Р 


STOCES AND SHARES. 


Wednesday Evening. 


Тнв market for electric lighting shares has found its business and 
attention confined almost exclusively to City of London's “Ойу 
lights! Оу lights !”—the cry has resounde 1 every day in the Mis- 
oellaneous Market of the Btock Exchange, but there has been more 
noise than business, and the parcels of shares that bave actually 
changed owners have been mostly in 20'sand 25's Oonsidsrably 
more pluck has been infused into the hearts of the buyers, and the 
price shows a rise of 15s. on the week a£ 177. Metropolitan Electricos 
rose in sympathy with City’s,” and at 174 mark an advance of the 
fraction. Oharing Oross have also put on } at 11j. County of 
London and Brush Provincial Ordinary are 11}, the price being a 
trifle lower on the throwing out of the company's Bill by a Oom- 
mittee of the House of Commons. We continue to hear reports of a 
coming new issue of capital by the Bt. James's and Pall Mall Oom- 
pany, but no details are at present available. The ordinary shares 
retain their last week's improvement and are still 18. 

The Oentral London's Bill was read for the third time in the House 
of Commons last Tuesday, but no change has occurred in the quotation 
of the shares, both the fully and partly paid being quoted 5s. either 
side of their par value. City and South London are a dull market at 
69, and very little business has been recorded in Waterloo and City 
Ordinary, the price of which is about 1104. 

It is when we come to the list of telegraph shares that the most 


. numerous changes are noticeable. A somewhat unreasonable fear 


has seissd telegraph shareholders, who are so frightened by the 


experiments in wireless telegraphy that they are clearing out of their 


holdings apparently regardless of cost. Naturally enough, the trend 
of affairs is soon discovered by the dealers in the market, who mark down 
prices as a precautionary measure, even though little or no stock has 
been offered. The weakness has been most pronounced in Eastern 


Telegraph Ordinary, and a sensational drop has lowered the price from | 


1794 to 1623, at which it is difficult to find a buyer. Eastern Exten., 
sions are down 14 at 164, despite its excellent report. A " bear’ 

attack upon Anglo-American Deferred has reduced the price to 13, 
and the ordinary stock has fallen to 62, fears of German competition 
accelerating the fall. The scare, we are inclined to think, has been 
overdone, and the man who is brave enough to buy Easterns at 163 


will probably not regret it. The Great Northern Telegraph Company 


proposes to pay a final dividend, bringing the rate for 1898 пр to 19j 
per oent., with £61,417 forward. 

The Manchester Carriage and Tramway Company has had a record 
half-year, the report lately issued showing that nearly £250,000 had 
been taken in tram and bus fares during the last six months. Most 
of the tramlines over which the company’s carriages run belong to 
the Corporation of Manchester, and in 1901, when the license expires 
the overhead system, with electric traction, is to supersede the 
present arrangement. It is a moot point as to whether the company 
shall be taken over by the Oorporation or not. From a financial 
point of view such a proceeding would most likely mean more profit 
for the Manchester ratepayers than they get now, but under new 
management perhaps the present success would be difficalt to main- 
tain. Manchester A " shares are 29}, the "B" 192, and the “О” 
issue 15. Bordeaux trams have been a strong market all the week, 
and at 19} there seems to be room for a further appreciation if the 
company is taken over by the Teutonic group, who are negotiating 
the matter. Anglo-Argentines relapsed a trifle after the digestion of 
the report. 

A final dividend of 8d. per share on Oriental Telephone shares 
p dere for the past year, but тери is unchanged at 

н 

There is & rise in Baboock and Wilcox to 38, and in Willans 

and Robinson to 10j. Ths American companies, however, have 


. had a bad week, and prices of traction shares slumped heavily 


in the fall which took place among American Railroad shares. : The 
reaction has brought a recovery in prices, but the market in New 
York is still suffering from the юнга boom ш « томас а 
February and March. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND. TELEPHONE COMPANIES. 
И Closing ^". Closing on ae done 
. Present NAMB. Dividends for atation, 
. : me last three years. pee 19th. | April 19th, April] "print, | 
. К. 1896, | 18917 Highest.| Lowest 
124, 4001 African Direct Telegraph, 4 Y Debs. "uod. 100 —104 |100 —104 985 
25,000 Amason T shares eee TP eee эз, ee E 8 = 4. ne 8 — II 
* 135,000 do. 5 V Debs. Red. ii . | 87 — 92 | 87 — 92 bs 
9086, 5001 Anglo-American Telegraph ... aes ... Stock f2 18в| 8 £8 9s| 65 — 68 60 — 63 xd 654 | 61 
8,047,220 do. 6 95 Pref. . |Stock|£5 68 6 6 118 —119 |109 —111 xd| 1174 | 111 
8,047,220 Do. do. r po ie ove oF 1 14 — 144 | 18 — 133 144 | 13 
206,151 |- Brazilian Submarine Telegra 10 7 7 * 152— 161 16 — 16 15j 15 
- 76,000 Do. do. 3,3. Debs. "һа series, „ 1006 oak ma 110 —114 |110 —114 уз 868 
44, 000 Chili Telephone, Nos. 1 to 44000 ei 5 4 $ 4 Ф | 85 T 
10, 000, 0000 ee о n 100 | 8 8 8 Ф |185 —106 185 —195 e T 
1,932,529] Do. do. 600 year 4 % Deb. Stock Red. Stock eo] .. [104 —1 104 —106 | 106 | 1056. 
- $24,850 | Consolidated Telephone Бс and 5 10/- | 2 14 iex $0 Å jos: 925 
16,000 | Cuba Telegraph ... 10 | 8 7 5 8 9 — 10 9 — 10 9j 92 
6,000 Do. 10 y^ Pref. oe TII [IT] 10 10 10 10 184— 193 19 — 20 eee TD 
13,981 | Direct "en Telegraph 825 5 4 4 is 4 — 4— 5 ik 
: Do. do. обра 5109 10 |... 10 — 11 91— 1 PME DE 
80,000 ро. Debs., EM 1 to 600 . 50 | 4 4 .. |106 —109% 106 —100 "M 85 
00, 71010 Direct United Bites Cable... b 20 |8 34% |... | 12 — 121 101— 114. | 18 11 
120, 000 Direct West India Cable, 44 V Beg. Deb. ue .. 108—106 102 —105 | ... бөз 
4,000,000 | Bastern Telegraph, Ord. Stock . Stock 64% 7 .. |177 —182 |160 —170 xd| 175 | 160 
1,795,000 Do. Pref. Sto 100 |... e doo. [102 —105 100 —104 xd 103 101 
80, 900 Do. 5 % Debs., paren August, 1899 100 | 5 5 .. | 99 —102 99 —102 T 
1,482,368] Do. : 4 $ Mort. De 2 Stock (е Btock| 4 4 .. [125 —129 125 —129 123 25 
250,000 | Eastern Extension, Australasia, and China Telegraph ...| 10 7 7 7 % 18 — 183 16 — 17 18&| 16 
аас Do. B % (Aus. Gov. Bub.) Deb., 1900, red. ann. x 
. 16,2001 100 5 5 % | ... | 99 —108 | 99 —108 
. | drgs., reg. 1—1, 040 8,976—4,326 
^ ‘64,4004 ^ Do. do. Qmd 1,050—8,076, 4 7.6, 00 100 | 5 @ 5 $ .. 100 —108 300—108 | .. 
830,000] Ро. Btock| 4 4 .. |125 —199 |125 —129 |125 
85,1001) [ Bestern and бо А б Telegra * b Mort, Deb., 100 6% | . ... |99—108 | 99 —108 
. 46,500 Do. 2 to bearer, 2,844 to b, 100 5 .. |100 —108 [100 —108 ies 
‘$00,000 2 Mort. Debe., Nos. 1 to 8,000, red. 1909 | 100 | 4 .. |103 —106 02 —106 гез 
50050005 Do. 43 . Mt. Debs. пенш Bb) 1-000 25 | 4 i .. [104 —107% 1104 —107 b. 
190,227 | Globe — an Trust is 10 | 43% | 43 eid lig— 124 | 123 117 
180,04 6 V Pre... 10 6 6 6 lej— 171 16 — 17 lei 167 
: - 160,000 Greet Northern To Telegraph, of cx өз» ..| 1010 10 та — 81 80 — 81 m TN 
93,600 | Halifax and Bermada Cable, 8 10 Мо Her 160] e |... . 200—108 e —202 101 
17,000 European Telegraph .. . 2 10 % 109, 10 % | 57 — 60 | 57 — во n 
- 100,0001| London Platino-Brazilian Telegraph, 6 % Debs. ... ... | 100 | 6 6. .. |108 —111 [108 —111 avi 
400, 000 National Telephone, 1 to ec. o5 o] 5 817 6. 44— 43 
15,000 ' Do. 6% Cum. let Prei. „| 10 [64 6 5 |6 & |11 — 13 | 11 — 13 12 | 118 
` 15,000 Do. 6 Y Cum. 2nd Pref. ... 10 6 6 6 11—18 11 — 13 Т ies 
> “260,000 Do. b Non-cum. 8rd Pref., 1 to 250,000 b b 5 5 А 41— 5} 4H 43 
1,839,471 Do. 3 Deb. Stock Red. Stock 3495 | 8495 | 34% | 99 —101 | 99 —102 | 100} | 99 
171,604 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|6 b 5 2— 1 i— 1 PA ki 
100,0001| Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 .. 105 —108 |105 —108 is E 
11,889 Reuter's eee -000 Ir) 66е ove 009 eee 8 б 5 eee 7 — 8 7 Б 8 — (D 
65000 erg vales per Tt. We Us see bis vee бег КУУ 5$, в; 4^. 1140 —145 |187 —142 fd - 
i 000 Plate elephone ooe eee eee 7. өе ene 43— 54 б eco 
161,78! Do. do. 5 Y Debs. ... coe one (SHOCK) ... |... .. 104 —107 |104 —107 sis oui 
200,0001| West African Telegraph, 5 Y 100|5%|59% | ... | 99—102 99 —102 iis m 
80,008 | West ом UE 3 Nos. 1—80, 000 and 58, 001—858, 008 24 | ... И Е i— 1 1— 1.| .. з 
. 150,000 Do. ао. 495 Debs. d gun, by Bras. Bras. Sub. Tel. | 100 | .. T .. |108 —106  j10d.—106 iis iis 
880,521 | Western and Brazilian T h 4 „Stock Red. ... [Stock] .. 106 —109. |106 —109 106 ev: 
88,821 | West India and Panama T "m ae oes oe 101 3951-4. | -2— 21 2 — 24 | 
94,608 Do. do. do.. 6 Y Cum. 1st Pref. ....|..10.,.6. 0 10Z— 11; 11 — 114 117% 11 
4,009 Do. do. 20, 6 V Cum. 2nd Pref. . 10 6 6 9 — 10 9 — 10 " 355 
. . 80,0000 Do. do. b rg Nos. 1 to 1,800 100 | & 5 106 —108 |105 —108 ss 
188, 1001] Western Union of 0.8. "Telegra 6% Ster. Bonds .., | 100 | 6 6 100 —106 |100 .—105 “© 
| ELECTRICITY SUPPLY COMPANIES. 
: 80,000 8 Oross and Strand Electricity Supp! ae 5 6 7 5 |8 Ф | 104— 113 11 — 12 1186 и; 
. 20, 000 do. do. al ч, Cum. . Prot. зв A 6 — 6 — 63 985 ii 
84, NA) Blectricity Bupply, Ord., 5 5 0 695, 7— 71— 84 8 | .. 
2 100,000 Do. Ф Deb. Stock Red... ‚ [Btook 4* 4 114 —116 |114 —116 PEE 
. 60,000 | City of London Bene Lighting, Ord. 40,001—100, s 10 10 6 164— 178 | 174— 184 18 17 _ 
- 40,000 ро Cum. Pref., 1 to 40,000 10|6 6 6 15 — 16 15 — 16 1518 14 
400,000 5 Deb. Stock, Sk; Bri. (ie at £118) all pei all paid — 45 b: . 124 —129 124 —129 1274 127 
40, 000 County of Lond. & Brush 10 ^ eil | nil 11 — 12 11 — 12 114 10H 
20,000 Do. do. do. 6% ^^ 10,001 60:000 10 16% 6 6 % | 14 — 15 14 — 15 кы Е 
~ 17,400 | Hdmundsons Elec. Corp., Ord. Shares 1—17,400 .. 5 .. 5 8.— 52 54— 58 576 
19,661 House- to- House Blectrio ekt Supply, Ord., 101 to 19,661 55 4 | 4 e 95 94 8— 9 ess Pree 
A p ae 8 „ its 2 1% 7 К 20; 9—10 2 pM 
. 110,000 on Electric рріу Jorporation, Lini S IET vis { 4 3 344 
Ec es Do. do. 6%, Pref. | Б. ., e l ee 7. 6 7 66 ва 
100, 000 do. do: 495 1st Mt. Db. Po Rd. |Stock i .. 105 —107 |106 —108 TE xn 
03,500 i Electric Supply, 101 to 62,500 ..| 10) 5 5Ь | 0 * 5 % 15 — 18 17 — 18 174 174 
2,600 Do. Nos. 62,501 to 85,000, £7 pad ...| 10. — 14 [18 — 14 RE 
"d Do. AX First Mortgage Debentare Btook nee 449 449 us 4115 117 —1 is EN 
. 7, 6,452 | Notting Hill Ilectrio Lighting ies 10 4 6 MI 17 - - 
©. 81,980 | St. James's and Pall Mall песо Light, Ord 5 10% 14 18 6 — 18h 171— 1 17§ | 17 
. 80,000 Do. do. 7 95 Pref., 20,081 to 40,080 57 1 — 10 dis ex 
. 85,000 | South London Electricity Supply, Ord., £3 paid „ — 5| us — 35 31— 84 38 34 
7 79,900 тенше Electric Supply, Ord., 101 to 80,000 <a 8 9 12 Ф 12 [4 15 — 16 15 — 16 15g 157 
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SHARE LIST OF ELECTRICAL OOMPANIES—Continued. 
ELECTRICAL санаар MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present or Dividends for Closing сосе: during week 
NAMB, Quotation Quota 
Issus, Share| the last three years. | April iach. April 19th. mE 0 1900. 
est | Lowest. 
60,000 en ' A" shares, Nos. 1—00, 00. 1 10 % 10 * з — 8i 8} е 
90,000 44 % ist Mort. in Stock "i PR А 0 95 —100 95 —100 
80,000 British ‘Blectric Traction 10 : a 6 Y 182— 193 | 184— 19 193 | 184 
› (issued at £2 10s. prem. айра), tee = isi 8% 
200,000 Do. do. 65% Perpetual Debenture Stock ... [Stock] . s .. |126 —129 |126 —129 
90,000 | Brush Elecl. Enging., Ord., 1 to 90, 000 m qui 8| wil nil d 1 24 li— 2 118| 1; 
90,000 Do. do. коеш х2 Pref., 1 to 90,000 2 | nü 49 .. 28 21— 2% 28 21 
125,0001 Do. do. 443 eb. Stock Stock ... ee , |110 —114 |110 —114 da дев 
50,000 Do. do. 2nd xd Deb. Stock Red.. |Stock| ... МР .. 1102 —106 |101 —103 m Da 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 | 10 & 125%) ... | 124— 18j | 12 — 18 184 | 12 
90,000 Do. do 43 95 1st Mort. Deb. Stock Red. |Stock) ... as we (114 —117 |114 —117 ei баз 
85,250 | Central London Railway, Shares „„ e s А 92— 103 | 9j— 10} 10 93 
178,308 Do. do. do. £8 paid " 10 X ; 7$— 8} 71— 8} . 
61,088 Do. do. Pref. half-shares £8 paid Ig lh! ees va in 81— 4 8$— 4 | ... iss 
71,447 Do. do. Def. do. 28 раіі ...| ... |... | .. |... .4 | 4— 4 4|. 4% 
630,000ї | City and South London Railway .. .. Stock 14% 19%] 24%) 68 — 70 68 — 70 68 66 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,600 25 рі. 10 ... Md m 4$— 5} 44— 6} 
82, 008 Crompton & Go., Nos. 1 to 82, 098 ove 8 TIS TID IIS 81— 8i 81— 82 е 
100.000 Do. 5% 1st Mort. Reg. Debs. „1 to 900 ої \ |. 08 —101 08 101 
, £100, and 901 to 11,000 of £50 Red. Se d^ rises Pu i т E 
90,861 dison & Swan Utd. El. Lgt., ‘ A” shares, £8 pd. 1 to 99, 281 5 6 “з 2 — 2i 2 — 2% 28 
17,189 Do. do. do. “д” Shares, 01—017,189 5 sf 6 & . | 4— 6 4 — 5 ss T 
344,023 Do. do. do. 4 % Deb. Stock Red. ... | 100 | ... T . | 97 — 99 90 — 98 974 | 97 
112,100 Blectric Construction, 1 to 112, 100 eee СО) eee 2 5 6 6 21— 28 2 — вое 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000 eee 2 7 7 7 Ф 7 Ф 8 €— 34 8 — eee 
140,300 Do. do. 4% Perp. 1st Mort. Deb. Stock eo. Stock] ... i .. |108 —106 |108 —106 “ 
91,196 Blmore’s Patent Depositing, 1 to 70, 000 eee eee 2 eee ТТ) ee 4—- 2 — 2 ee 
07,276 | Blmore’s Wire Manufacturing, 1 to 60 s issued at 1pm. 2| ... ^ М i— 1 r | T ces 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref. -» 1 to 9,000 "| 10 7 - 10 — 12 10 — 12 - 
15,000 Hee (W. d Works, Ord. ... T „1 10 | 10 12 14 254— 26) | 24 — 26 257 | 24 
,000 do о. 7 Pref. 10 7 7 1 193 1 — 1 P oe 
60,000 Do do. 4) Mort. Deb. Stock. Stock 44 4à .. |119 —115 112 —116 er 
60,000 | India-Rubber, Guite-Percha and Telegraph Works ..| 10 | 10 10 Ф| 10 Y 214— 224 | 21 221 | 214 
. Liverpoo Do. 1 ой Overhead В away, Ord 4 let Mort. Debs. 100 21 TP 31% 101 1030 101 —10⁵ 0 [ITI 
П 9 Zi 00е eee eee 10 1 1 1 т 1 [Ir eee 
10,000 ne do. ‚ Pref., £10 paid eee [Ir 10 5 5 Y: 14$— 141 1 14 oe 
M00 |. ма, 088, Вая Кок 1 to L60 Red i900 ., 100| | — [| an 19 — 10 f 1 |: 
; elegraph Manufacturing, o8 to M. 5 .. E viis 1 1 We p ets 
18,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 5| .. yes 54— 61 51— 64 qs ius 
540,0001 Waterloo and City Railway, Ord. Stock  ... * | 100! . bee 8 [4 109 —112 |109 —112 i isi 


t Quotations on Liverpool 8 fobange, Unless otherwise stated all shares are f d. 
Dividends m 1 — she lator part ot ene оет guiness all charos к 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


ham Blectrio баргу, ordinary Ordinary £5 7 paid) lop National Electrio Free Wiring, 10s. paid, §—4. 
British uminium, 0—11; 7 % 11—12. Smithfield Market Electrico, 3—4. 
Rd in nd 4% 3 of #100, 106—108. T. Parker, 210 (fully paid), 16. 


Knightsbridge Electrico Lig Lighting, D Bhares 
um ve 


E id) 18—134; 1st Preference 6%, £5 
y pu. " ва oe 107—110. Dividend, 1808, 
ч From 5 Share List. Bank rate of discount 8 per cent. (February 2nd, 1899). 
MARKET QUOTATIONS, Wednesday, April 19th. 
| | А 
М Increase or | ; | | Increase or 
CHEMICALS, &o. ` This week. | Last week. | Decrease. | METALS, &o. (continued). | This week. | Last week. — * 
a Acid, roe T .. рег сті. 5/. 40 T f Ebonite Rod T ee e+ per lb. 8/. 8/. 
а гіс - T e per owt, 23/- . ee f Sheet ee .. per lb. 5/- 5/- 
а „ Oxalic. - .. рег сті. 82/. 82/- өө g Copper Bars .. per ton £80 £80 
a " Sulphurio .* .. t. per owt. 5/6 5 / .. 9 n Wire (basis price) °ө per Ib. 94d. 94d. 
a Ammoniac, Bal .. per owt, B7/- B7J- g „ Sheet bs .. рег ton £50 £80 
, Ammonia, Muriate (grey) por ton £19 £19 7 " T .. рег ton £80 £80 
1 (white) .. per ton £26 £26 n German Bilver Wire * per lb. 1/6 1/6 
= Bleachin powder T +» per ton £5 15 £5 15 h Gutta-percha, fine ә per lb. 6/- 6/- * 
a — 2 e of — oe .. рег ton £15 £15 h India-rubber, Para fine per lb. 4/34 4/32 1d. dec. 
a B per ton £16 10 £16 10 { Iron, Charcoal Sheets .. per ton £18 £18 * 
a — (90 NENE - +» per gal. 7/- 7/- é »„ Pig (Cleveland warrants) per ton 48/1 47/114 144, inc. 
a » (50 T . per gal. 5/6 5/6 4 „ Forgings, еза ааа per ton | From £11 | From £11 T 
a Copper Soighase - - .. рег ton £25 10 £25 10 é , Scrap, heavy per ton | 50/- to 55/- | 50/- to 55/ * 
a Lead, Nitrate эө .. рег ton £28 10 £23 10 te í Wire galvanised No. 8. per ton £9 10 £9 7 6 2/6 inc. 
а » White Bugar T .. рег ton £80 10 £80 10 * g Lead, English Ingot  .. perton | £14 126 £14 12 6 és 
» Peroxide .. ee .. per ton £27 10 £27 10 ae 1 Sheet... «+ per ton £15 15 £15 10 58, inc. 
а Methylated Spirit per gal. 2/9 2/9 ne Mica (uncut slabs & long) .. per lb. 6/6 6/6 - 
a ON Bolvent (90 95 at m Manganin Wire No, 28.. .. per lb, 8/- 8/- 
O.) per gal. 5/6 5/6 ae g Mercury „per bottle £8 5 85 
a Potash, Bichromate, in ‘casks. . per lb. Е ota: ee p Phosphor Bronze, plain castings per lb. | I/ tO 1/4 1/- to 1/4 
a m.» Caustic (15/80 K^ es per ton £ 24 is p " rolled bars & rods рег Ib. | I/ to 1/4 1/- to 1/4 
6 a. Bisulphate ee .. per ton £85 £35 * p rd "ep & sheet per lb. From 1/2 | From 1/2 
a Bhellac А , рег owt. 68/. 68/- ҚА о Platinum .. . e+ per 02. £8 10 £3 10 
a Bulphate of "Magnesia . 50 .. рег ton £4 10 £4 10 * p Silicium Bronze Wire per Ib. 10d. to 1/1 | 10d. to 1/1 
a Bulphur, Sublimed Flowers .. per ton €6 15 £6 15 és í Steel, Magnet, acc’d’g to куу: р "n p.ton | From £15 to £40 
е " pecu T .. рег ton £5 15 #5 15 = í Steel, — in — - £58 £58 
+» per ton #5 6 £55 са g Tin, block . - «+ per ton £115 £115 M 
^ Boda, Caustio tio (white 70 0 per ton £7 10 £7 10 бе f n ЖОЙ . - «+ per lb. 1/4 1/6 2d. dec. 
а „ Crystals .. рег ton £8 £8 * n „ wire Nos. 1 to B s Per lb. 1/6 1/6 $ò 
6 „ Bichromate, casks por lb. 8d, Bd. be p White Anti - friction Metals— 
METALS. K “White Ant” brand : £40 to £65 | £40 to £65 
' е j Yarns, Cotton, Single 101b, banda ^ "ib. 74d. та. 
b Aluminium Wire, in ton lots.. per ton £224 £224 is j » Flax, 6 or les. per lb. Ad. 4d 
b Bheet, in ao lots. рет — £191 £191 T „ Hemp, 8 ply 10 ws. per lb. d. 
p Babbitt' s metal ingots per ton | £65 to £180) £66 to £130 6 e 1 * „ Russian, 10 lbs, per Ib. 44d. | E 
e Brass (rolled metal 9" to 12”) basis per Tb. 8d. 73d, id. inc. „ Jute, 180 lbs. rove «+ per ton £12 £12 23 
e „ Tube (brazed) .. „por Ib. 1044, 10d, Id. inc. j » Manila, 24 thread .. рег ton £88 10 | £84 10 £1 dec. 
» Wire, basis T „ per lb. 8а, 8d. +d. inc. k Zinc, Sheet (Vielle Montagne bnd.) p.t. £81 | #81 * 


Quotations supplied xd 
f The Indis-Rubber, Gutta-Percha, and | 
Telegraph Works Company, Ltd, 

g Messrs. James & Bhakspeare. | m Messrs. W. T, Glover А Co., Lid. 

h Messrs, Jackson & ТШ. | n Messrs. Р; Ormiston & Song 

í Messrs, Bolling & Lowe. | о Messrs. Johngoh, e Nx & Oo., Ltd, 

і Messrs. Henry О, Yeo & Co. | p The Phosphor Bro nze Company, Ltd, 
i | 


Quotations supplied by 


Quotations — by 
k Messrs. Morris Ashb , Limited, 


a Messrs. G. Boor & Co, 
b The British Aluminium Company, Ltd, 
: Messers. Thos. Bolton & Bons. 


1 Messrs. Zanders, W e & Co, 


m — 
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THE ELECTRICAL REVIEW. 


INSTITUTION OF ELECTRICAL EN GINEERS. 


Tas Ніззма or Tum ETTOrnIo Аво. By Mrs. Аувтон. (Read on 
March 23rd, 1899.) А 
(Concluded from page 616.) 

Some curves connecting the P.D. between the carbons with the 
current when the arc was completely enclosed in the crucible (fig. 8) 
are given in fig. 9. The carbons were solid, the positive bei 
11 mm. and the negative 9 mm. in diameter, similar to those u 
with the open arc experiments (fig.1). As this crucible—the first 
one made—had no window, the length of the arc could not be kept 
quite constant, but the distance by which the carbons were separated 
was noted at the g ct the experiment, and they were then 
allowed to burn away without being moved till the ead, when the 
distance the positive carbon bad to be moved in order to bring it 
tightly against the negative was noted. Measured in this way, the 
1 of the arc was 1'5 mm. at the beginning and 2 mm. at the end 
of the e ment. ge current та yep at 6 anpes ani 
creased to 39 am 8, ‘then as minis 

o a diminished to 5 
ampere when the arc was extinguished. The P.D. between the 
car for a given current seems to have increased as the length of 


` 


nitrogen was used, vis., no changa was produced ia the P.D. betweeu 
the carbons unless the pressure of the gaseous stream were large 
enough to blow the aro on one side, and then an increase and not a 
diminution in the P.D. was observed. 
If, however, the current was very near tho value that made an open 
arc of the particular length used start hissing, blowing either nitro- 
n or carbon dioxide through the positive carbon sonreti nes started 
ising; but this was due, nof to any direct action of the stream of 
gas on the carbon, but to the arc being defiscted by the gaseous stream 
aud burning obliquely up the side of the carbon, and thus allowiog 
the air to com» into contact with the crater. The proof of this was 
Меру кюшщ =ч ae the seg вне I. if air had been 
employed, and that the phenomena not disappear on stop- 
ping the stresm of nitrogen or of carbon dioxide. = 
This was not the cate with hydrogen, however. When that gas was 
blown down the positive carbon in ths open air, the arc would 
start hissing if the current were larga enough, and stop hissing the 
moment the hydrogen was shut of. Not only this, but the dimination 
in the P.D. hed a diffarent value from that рше by air, beiag 
only about 6:5 volts instead of 10 volts. Table IV. gives the current 
and the P.D. between the carbons just before the hy 
turned on, just after it was turned on, just before it was 
and just it was turned off. 


u was 
ed off, 
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Current in Amperes 
Fra. 9 . 
Curves connecting P.D. and current for nearly constant length of aro of 1:5 mm. to 2 mm. The arrows show the direction in which the 


current was varied. 


time during which the arc had been burning increased; this was 
undoubtedly partiy due to the lengthening of the aro, but was pro- 
bably also partiy de to the whole of the air in the crucible having 
been gradually burnt up or driven out through the slag wool and the 
asbestos ring by the pressure of the catbon vapour. 

Many other sets of curves were obtained, but all with the same 
result, vis., that, when once the crucible had been freed from air, no 
sudden diminution in the P.D. could be observed on increasing the 
current far beyond the value at which this diminution oocurred on 
lifting up the lid and allowing the air to have acoess to the'arc. 

The next thing to do was to try if an arc could be made to 
hiss and the P.D. tosuddenly diminish by blowing air at the crater 
when the current was so small that the crater remained well at the 
end of the positive carbon—in fact, to bring the air in contact with 
the crater artificially when a much smaller current was flowing then 
would usually produce hissing. I first tried inserting a carbon tube 
in the arc and оар through it, but this almost invariably blew 
the arc ont. Then Mr. ps, one of Prof. Ayrton’s assistants at 
the Central Technical College, su using & tubular positive 
carbon, and blowing the sir down it. s plan answered admirably, for 
when а current of 10 am was flowing with an arc of about 3 mm., 
во that the arc was quite silent, each puff of air blown down through 
the tive carbon was followed by a hiss and the characteristic 

nution of the P.D. between the carbons. With a current of 6 
amperes, however, I could get no hiss, but simply blew the aro out 
each time, probably because, with such a small current, the are was 
роо оа сану to be extinguished before the action could take 
р 


Oxygen was next tried, atill with the open arc, and again each puff 
pose a hiss and diminution of the P.D., the latter being exactly 

same in amount as when air was used, namely, about 10 volte. As 
my idea was that the diminution of the P.D. was due to the chemical 
combination of air with carbon at the temperature о? the crater, the 
fact of oxy producing the same diminution of tho P.D. as air 
seemed to show that nitrogen would produce no effect, and that all 
the effect produced by air was due to the уе in it. Accordingl 
I tried blowing nitrogen down the positive carbon of an open aro, an 
found that no change in the P.D. followed if the nitrogen was blown 
through gently, but that, beyond a certain pressure, the arc was 
blown to one side, and thus lengthened, so that the P.D. rose, and, if 
the pressure continued, the arc went out. 

This experiment proved two things—firstly, that it is the orygen in 
the air that causes the diminution in the Р.Р, with hissing ; secondly, 
that this diminution in the P.D. is not due to cooling, for nitrogen 
would cool the arc as effectually as oxygen or air. 

To make assurance doubly sure on ош" catbon dioxide was 
blown down the tubular positive carbon, with the same result as when 


CaA2BONS.—Positive, 11 mm. solid; negative, 9 mm. solid. 


Taste IV.—ErrBor or Buowma Hrproces DOWN А TUBULAR 
Ровгттув CABRBOX. 
CABBONS :—Positive, 11 mm. tubed; negative, 9 mm. solid; length of 
| arc, about 3 mm. 


P.D. between carbons in volte. 


Өш 
Before Н. was | After Н. was ! Before Н, was| After H. was amperes 
tu* ned on. turced on. turned off. turned off. © 

52 46 46 53 14 
53 45 47 52 12 
52 45 45 523 12 
52:6 46 46 53 и 
52 45 46 52 9 


Thus, the mean diminution of P.D, accompanying the hissiag 
caused by hydrogen being sent down the positive earbon of an aro 
burning in the air was about 6 6 volte, or about 34 volts lower than 
when the hissing was caused by air alone. 

In order to exclude all bility of doubt as to the effect of the 
various gases, I re the experiments with the aro entirely 
enclosed, so that the only gases that could reach it were those blown 
down the tubular tive carbon. The current was distinctly below 
3 ng only 10 or 11 amperes, and the are was from 
2 mm. to 3 mm. long. 

When air was blown down the positive carbon, each puff lowered 
the P.D. by about 10 volts, and the moment the puff ceased. the P.D. 
rose again. Next, oxygen was tried, with the same result. Thirdly, 
nitrogen with no t, or with the result that the aro was blown out 
if the pressure was too great. Oarbon dioxide had the same effect as 
ni , and lastly hydrogen was tried. 

This gas, however, gave a totally different result with the enclosed 
arc from that already obtained with the open aro; for whereas, as has 
been previously stated, hydrogen оше a distinct hissing of ita 
own when blown down the positive carbon in the open air, it pro- 
duced none when used in the same way with the enclosed arc. 

To prove that, in order to produce the sudden diminution of P.D. 
under discussion it was necessary for the activo gas to actually touch 
the crater, а tabular negative carbon was used, and each gas was blown 
up through it in turn, gently enough not to force the gas directly 

inst the crater. 

In по case was there any sudden diminution of the P.D., whatever 
was the gas blown through the negative carbon, and whether the aro 
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was open or enclosed. On the contrary, there was ya small 
increase, probably due to the lengthening of the arc by its being blown 
on one side. If oxygen or air were blown very hard up the negative 
carbon, they would either green hissing, or blow the arc out, or 
both; for in that case some of the gas got to the crater uncombined 
with the carbon vapour, and acted exactly as if it had been blown 
down the tubular positive carbon. 

V dinary way, the P. D 

1. en the атс begins to hiss e ordi way, the P.D. 
between the carbons diminishes by about 10 volts. 

2. If the air is excluded from the aro, this diminution of the Р.Р. 
So n тако DIAC: even when the current is nearly three times as 
great as would cause hissing in the air. 

3. If, however, while the air is exclnded, puffs of air are sent 
against the crater, the diminution of the P.D. does occur, even with 
currents much smaller than would cause hissing in the air. . 

4. If, instead of air, oxygen. is sent against the crater, the P.D. is 
diminished to exactly the eame extent ав when air is used. 

5. If, on the other band, nitrogen is sent against the crater, no 
diminution of tho P.D. is observable. | 

6. If air or oxygen is gently blown through the negative carbon, во 
са it cannot get direct to the crater, ло diminution of the P.D. 

ollows. 

Thus there can be no shadow of doubt that the sudden diminution 
of P.D. that accompanies the hissing of the open arc is due to the 
oxygen in the air getting directly at the crater and combining with 
the carbon at its surface. 

This explanation, like many another in science, solves certain diffi- 
culties, only to create others which may, perhaps, be yet harder to 
dealwith. Directly we know exactly how the diminution of P.D. 
accompanying hissing is brought about, we ask, “ How does this com- 
bination of gas and carbon, at the temperature of the crater, act in 
one a diminution of P.D. so sudden, so certain, following such 

finite laws as those we have been considering? Why do certain 
gases produce it and not others? Why does hydrogen act in the 
presence of air, but not when air is absent?” &c. 

These are questions that have been occupying me for some time 
past, and which will, I hope, be completely answered by the series of 
i aaa on which I am still engaged. These latter iments, 
although suggested by the investigation on the hissing of the electric 
arc, have already opened up a different field of inquiry, and the 
further results may therefore with advantage be reserved for a future 
communioation. 

It only remains for me to ress my high sense of the honour 
done me by the Institution of Electrical Engineers in asking me to 
read this paper, and to thank the many people to whom I am 
indebted for very kind assistance. 

My most sincere thanks are due to Prof. Ayrton for much criticism, 
for advice as to the methods of conducting the ents, and for 
invaluable help in the literary portion of the work, to Mr. Solomon 
for constructing with much ingenuity the first exclosing crucible, and 
for making the earlier experiments with it; to Mr. Phillips for assist- 
ing in the experiments and for drawing most of the diagrams, 
especially the admirably-executed coloured drawings of the hissing 
and silent arcs; to Mr. Carter for supervising, and to Messrs. Manuel 
and Pletts for very carefully constructing the apparatus for the 
experiments of this evening; and, lastly, to Messrs. Arundel and 
Bpencer for helping with most of the 5 kor the paper, and 
for conducting many of them alone, with great skill and patience, as 
well m for carrying out all those that have been shown to уоп this 
evening. 
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ECONOMISERS. 


THEBB are some correct remarks on economisers in the Engineering 
Times, the latest issue of which is more technical and less popular 
than earlier numbers. Asstated, there is more to be gained by the use 
of the economiser with high pressure boilers than with low pressure, 
because, though the total heat in the steam produced in the boiler 
may be very little different in the two cases, the water temperature is 
much higher, and the gases escape much hotter to the economiser, 
and there is more heat to be absorbed. Even where the economy in 
fuel is not of such serious importance there is the economy in boilers. 
With hot feed from an economiser the damage to boilers will be 
much reduced. This 5 the case with boilers at a high 
pressure, and therefore at a high temperature. | 
Our contemporary does not believe in the use of the return - pipe 
to introduce hot water in the economiser feed in order to prevent 
sweating. It would be preferable to heat the economiser feed b 
means of an exhaust feed heater as the i-pipe will sometimes fai 
Qaite so! But while we admit the superiority of the suggested 
method, if а t pipe fails, possibly а 1-inch pi 
tion is simply to heat up the lower ends of the pipes and the bottom 
boxes until they cease to condense out the moistc-^ of the furnace 
gases. A better system in large installations is to place vne economiser 
in sections and pass the water through the sections in series. This 
safeguards at least the later sections, and if sweating should occur it 
will be conoentrated on the first section and upon a greater area of 
this. The net result will be to destroy, say, one pipe over all its 
length in place of destroying in the same time, it may be three, four, 
or even six pipes over a sixth of their length which means ruin just 
as much as if the whole length had been corroded. But there 
need be no external corrosion if proper mansgement is followed. 
Brass pipes have been tried and failed entirely because of this 
external corrosion. With present high pressures the care necessary 
in making a cast-iron pipe is very Oar contemporary says 
nothing on this point. Why cannot wrought-iron pipes be employed ? 


| which would perform а certain amount of work 


will not. The inten- 


Because the external corrosion would be far more rapid than with 
cast-iron. Bat, given proper arrap ts so as to avoid the 
sweating action, and there should be no objeetion to the use of 
wrought-iron or mild steel tabes for high pressure economisers. 
Tubes are dearer, of course, than if cast, but by no means seriously ao, 
and a well kept and cared for economiser of steel pipes should be far 
safer than one of cast-iron, and would be safer against accident 
from a gas explosion in the fiues. There can be little doubt that 
certain economiser explosions were due to gas accumulations. 
In this respect we would always advise that there should be an air 
inlet damper to the main flue, which should be opened whenever 
banked up quiescent fires are to be broken up. By the air 
inlet and then the chimney damper, and keeping the boiler dampers 
closed, the flue through the economiser d be cleared of its acou- 
mulated gas before the boiler fires were livened up, and a length of 
air would be placed between bly explosive gases and the newly 
livened flames. Eoonomisers do undoubtedly prevent much incrusta- 
tion in the boiler, and require oocasionally to be bored out. Special 
appliances are used for this, which bore out several tubes at once. 
We fully believe that economisers are & good investment, saving 
not merely a considerable tage of coal, but much wear and 
tear of boilers. They have been neglected by electrical engineers, 
robably because а good deal of American influence has been 
Drought fo bear on electrical station design, and non-condensing 
engines and no feed heating are the salient characteristics. True, 
these features are rather those which characteriee the work of elec- 
trical contractors who have erected stations as quickly as рш 
ve 
economy. But such work is very much looked down upon by 
economical and experienced steam engineers who are accustomed to 
look to fine fractions in economy. It seems ridiculous to strive for 
the economy of high pressure steam plant, which is not so very much 
better than more easily maintained lower preseure plant, and to 


neglect an easy 10 per cent., or even 15 per cent. to be secured by a 
hot feed. 


MACHINE SHOP MANAGEMENT IN EUROPE 
AND AMERICA. 


American attitude of everlasting superiority. 
Europe and, preferably, when he can, in England. He finds а freedom 
in England denied bim in America and in Germany. But he cannot 
quite shake off his early training, and makes many statements which 
facts do not, we think, bear out. Taxation, which as income-tax no 
doubt hits him directly, causes him to overrate English taxation and 
underrate that of America. He is not correct, we feel very sure, 
when he claims for American mechanics higher nutrition than the 
English mechanico can purchase. Mr. Orcutt cannot be familiar 
with the high wages paid in English shops. He also overrates the 
average amount of education enjoyed by American children. The 
common school of America is not the equal of the English Board 
School. But is he right when he eays that the American child mixes 
with the children of social superiors ? This is, to some extent, trae; 
but it is only a partial truth, and it is untrue in the large cities. 
The poorer в are crowded into and actually the schools 
are much as here in respect of the results so obtained, for children in 
these districts go to the district school and are separated from the 
better class schools by this very fact. 


, according i 
e social grade next 
y the purely American or dollar 
any man accepting any 
parc But a Hrs 
osition in Germany appears to comprise chiefly the above ability 
A despise former. ж р, ; i ngineers are democratic in 
their work, but, regrets our author, are not so politically. We doubt 
the higher purchasing power of an hour's work in America, because 
we find men work longer hours to secure, in cities at least, an inferior 
living to that afforded in England. We have failed to find in America 
the refinements of life and comforts which are claimed, nor is food 
cheaper there than in England. And what there is tends to coarseness 
when abundant. We fully believe that the superiority of American 
mechanical labour in respect of its greater output is chiefly due to 
better organisation and the use of labour-saving appliances. This 
latter is largely а question of the influence of trades unions, and itis to 
their chilling influence and deliberate damping of a worker's powers 
in England that we find American products now coming forward so 
plentifully. Mr. Orcutt doubts if the Germans realise their loss due 
to militarism. He thinks but little of the discipline it secures for the 
crushing effect of too much hard discipline outweighs the benefit it 
may confer on organisation. ''Beneeless, bureaucratic ideas” is his 
expression for the all pervading effect of militarism. Do we not 
have our own War ОВ е? Nor is the German workman so thorough 
as the Englishman we are told. This is not saying too much for the 
German if the Englishman is not, asa rule, much better than most 
members of the A. S. H. who were out on the late strike. 
At the same time, Mr. Orcutt overrates the American apprentice 
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and his training. We do not think he does get the all round training 
claimed for him. He isa first-rate mechanic on fine work with a 
good special tool, and is, in fact, a specialist. Bat America is largely 
recruited from Europe for better class mechanics of all-round ability. 
Of German technical education we are asked to be suspicious. The 
German, as above stated, lacks the spirit of practical investigation, 
"i leaves this to the uneducated, which is just what he should not 


Social rot is the term used to designate the effect of England's 
support of trades unionism, although the benefits are recognised 
which bave been conferred on women and children by protective 

on. Now, we say boldly ourselves, that if the workers, the 
men of Great Britain would, as & mass, change about the ratio spent 
on their wives and children, and the amount spent on the publican, 
fhere would be no need for protective legislation. Working men's 
wives need not work but for the craving for unlimited beer which 


pervades the men. 
Wo do not wish to bind men down to a narrow teetotalism, but we 
are assured by our experi that the curse of drink is at the bottom 
of all England's industrial troubles. There is no country in the 
world with our resources, climate, physical energy, brains and general 
capacity, and it is all discounted by drink. Shop work is delayed by 
the Monday holiday, and the genera! depreciation the week tbrough 
of the men's The drink idea pervades all classes 
up to many works’ managers and proprietors, and even sober 
men are unable to keep a ship afloat when the drunken first 
mate is helping the equally drunken rtner to bore holes in the 
кире bottom. Mr. Orcutt and all the political economists may 
te pages and pages on the reasons for American success. In plain 
words America is successful because Germany is overloaded and 
ере oy her silly social prejudices and militarism, England by her 
ine workers, and so America, which has the English virtue of 
being Shar UAE and drinks sober German beer, gets the better of 


SCHUCKERT & CO. 


WHETHER we аге to ascribe it to their admirable system of technical 
education, or to some other cause or combination of causes, it is an 
andoubted fact that Germany has played a leading part in the 
modern development of electrical engineering. No better evidence 
could be found of this than the remarkable rise from small beginnings 
of some of the great electrical manufacturing companies of which 
our Teutonic neighbours can boast. About a year ago we gave a 
short account of the development of Siemens & Halske (ELtcraicaL 
Revraw, 41, p. 819) on the occasion of their 50 years’ jubilee, and 
now we propose to give some account of the history of auother large 
company, whose full title is the Elektrizitits- Aktiengesellschaft 
vormals Bchuckert & Co. These notes are derived from an elegantly 
got up and illustrated book published by the company on the 
occasion of its 25 years’ jubilee. 

Johann Sigmund Schuckert, the founder of this company, cannot 
be set down as the product of any pe gry system of technical 
education; his career reminds us rather of that of our own industrial 
heroes as immortalised in the pages of Smiles; individual initiative 
and self-help having been apparently the most striking character- 
istics of his early life. Born at Niirnberg in 1846, he entered as an 
5 at the age of 13, the workshops of Frederick Heller. He 

wed extraordinary talent for engin g, and distinguished him- 
self by constructing at that early date a model of an electric railway. 
As journeyman (in tbe literal sense of the word) he gained practical 
experience in some of the best workshops in Germany, working for 
short periods at Stuttgart, Hanover, Berlin (with Siemens & Halske), 
and at several other places. When later he returned to his native 
Nürnberg, he got the appointment of foreman at Krage's Telegraph 
Construction Works. During this time he studied techoical literature 
and taught himself English. Thus equipped, he went to America, 
where he worked in the workshops of Edison and many other electric 
engineers. We шау take it, therefore, to our credit, that Schuckert 
owed something of his practical engineering ability to the Anglo- 
Saxon гасе. . 

. Іа 1873 Schuckert returned to Europe with the object of visiting 
the Vienna Exhibition, but at that time he fully intended to return 
to the United States and to settle there, but his friends in Germany 
induced him to abandon this resolution and settle in Nürnberg. Here, 
then, in his native town, he started, in August, 1873, a small workshop 
in which he worked for some months without any assistants. From 
this emall ERE grew the great manufacturing company whose 
principa] esta ments at Nürnberg and Berlin, and sm branch 
establishments employ at the present time more tban 7,000 workmen. 
It was not till 1874 that Schuckert entered seriously on the 

construction of electrical machinery. At that date he successfully 
constructed а hand driven dynamo in spite of predictions of failure 
from a friendly science teacher. About the rame date he built а 
dynamo for electro-deposition which did its duty for 18 years till it 
was acquired by the employés of the firm to be p 
museum. 

In 1875 Bchuckert constructed his first dynamo forlighting. From 
this time he devoted himself to the improvement of the dynamo, 
replacing the G:amme ring by the flat ring. His works were enlarged 


in 1878 though at that time he had only 12 assistants and three 


apprentices. A few years afterwards Wacker, of Leipzig, was taken 
ih eee 

m esu uent deve ents of electrical engineerin 
the name of Schuckert was identified. 48 A 
succeeded in running arc lampe in series, improved the Krisik lamp, 


in the works’ 


Iu 1879 and 1880 he 


and installed the first continuous arc installation in Germany, by 
lighting the machinery hall at the Leipsig Exhibition. 
Having seen the Edison glow lamp at Paris, he took it up and 
soon after was fitting up combined aro and glow lamp installations. 
In 1882 instrament making was taken up, and in 1883 electric 
traction and search lights. A great advance was made in the 
construction of tbe projectors for search lights by the adoption: of 
Prof. Munker's apparatus for grinding parabolic mirrors. The 
Schuckert search light had an improved axial ment of carbons 
and prisms to convert the concentrated light into diffuse light; it 
was shown at the Ohicago Exhibition, and is used on the lighthouse 
а$ Sandy Hook. | | 
Towards the end of the eighties, power transmission to 
assume considerable importance in the business of the firm. To-day, 
two-thirds of the dynamos made by the firm are for this pu 
In 1887 the first city lighting installation was carried ont at 
Lübeck. This was followed by the lighting of Hamburg, Bremen, 
Hanover, and Diisseldorf. In 11 years 120 such installations were 
carried out by tbe firm. On account cf this great increase of 
business the firm was in 1888 converted into a joint atock company. 
- Attacked by a nervous disease in 1892, Schuckert retired from the 
business in 1893, and, after much suffering, he died in 1895. : 
The company continued to prcgress; accumulators for central 
Stations, transformers and motor generators for power transmission 
being some of the important advances with which it was associated. 
The electro-chemical industry also received their attention and man 
important works were installed. E 
We congratulate the company on its position at its 25-year jubilee; 
the phenomenally rapid development of Schuckert & Co. and ita 
causes deserve the careful study of those interested in the develop- 
ment of our national industries. "AE 


THE NICLAUSSE WATER-TUBE BOILER. 


Tum Niclausse boiler formed the. subject of а very optimistic paper 
before the Institution of Naval Architects at the hands of Mr. 
Robinson. It differs from the usual type of water-tube boiler in 
having its tubes constructed on the Field principle, the supply ot 
water to those tubes, which are exposed to the fire heat, being given 
through internal tubes—a system which was found very effective 
where the tubes were disposed vertically. In this respect the 
Niclausse boiler has some advantage over others. The tubes are fixed 
at one end only, and the other end is free to move. To effsot this 
the front header is necessarily double, the main or external tubes 
being fixed in the rear part of the header. The front division is thus 
the down comer and the rear division is the rising header; the inner 
tubes extending, of course, to the front. The inclination of the tubes 
is fiat, somewhat as in the Belleville boiler, of unfortunate experience, 
and, we confess, we do not like such flat inclinations. 
The external tube is closed at one end, and at the other it is 
screwed by а fine thread into а malleable head or lantern on which 
are turned two coned portions which fit tightly in the front and back 
parts of the header, and а central flange which fits easily in the 
central division. All the various points to which the author wished 
to draw special attention were first alluded to as at first almost in- 
credible or impossible to be made good and lasting, and then came 
the antithesis of absolute perfection. Marvellous! is it not? after 
the manner of a clever conjuror. Oae of these doubtfal points was 
the securing of the tubes by means of the two cones in two divisions 
of the header. To Mr. Robinson, who is going to sell the Niclausse 
boiler in England, and is also going to make it, this ought not to 
present so very terrifying a prospect. We think the use of suitable 
tools to turn and bore or grind these tapers ought not to be found a 
difficulty at the works of Messrs. Willans & Robinson. But we think 
Mr. Robinson’s terrifying attitudes are, after all, like the familiar 
terrifying attitudes of certain caterpillars, not very fearsome, but 
still strange and a little theatrical in a description of a piece of 
mechanical work. Exactly the same attitude is taken in drawing 
attention to the fact that the. furnace gases only make one pass 
between the tubes despite which the results are good. Now, there is 
no need to apologise for this single pass, even though other water- 
tube boilers may have а double or even a treble passage. This boiler 
has tubes about 7 feet long, and the grate is of the same length, and 
there cannot be conveniently made more than one passage of the 
gases. But where is the use of it? We find that the grate surface 
of one of these boilers is 45°75 square feet, and the heating surface 
is 1,340 feet. The ratio is thus the very usual one of 1: 30, or nearly 
во, from which it follows that the furnace gfécos were travelled over 
the usual proportion of heat absorbing surface, and the results ought 
not to require special remark. If the heating surface bad been only 
10 times the grate surface, and the gases had passed three times 
between the tubes some notice would have been warranted had the 
The advantage of the Niclausse boiler is that the tubes can be 
entirely removed from the front. This is an excellent feature and 
ought to present no difficulty at the coned joint if theée are put 
together with graphite grease. Ooned joints have been used by 
thousands on fuel economisers for years and need no apology. Trials 
made of a boiler brought over from France show an evaporation of 
{сою 959 to 11:2) lbs. per pound of coal from and at 212°, the larger 
rate being with the low rate of combustion of 12:94 lbs. per square foot 
of grate. Priming is stated as being so small as to be quite negligible, 
but no good reasons are advanced for this statement. ; 
: Two systems of testing the dryness factor were employed, the salt 
and the calorimeter. Without quarrelling with either method we 
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should wisk to know how the samples of steam were drawn from the 
boiler or the steam pipe. Steam sampling is so absolutely valueless 
as usually carried on—in fact, there is no recognised correct method of 
drawing а samp)e—that we cannot accept any figures of dryness as 
even А ly correct. 

vay fa ers ЛЕЛЕК 

E, ' appears abou ‚Те g gases 
512^ F., but at moderate rates of consumption it rejecta gases at 732° 
F., and should therefore be assisted by an econamiser. 

Some figures are given relative to the French cruiser Friant. This 
vessel has 20 boilers weighing, with casings and firebrick linings, 
гоо tee о wb their зрака and water, 256 tons. This does поё 
include the chimneys. weight named is thus only a third of a 
n equare foot of grate. There are four boilers of large sizə 
having 12 headers and 216 tubes each. The outside diameter of the 
tubes is 3 22 inches. i 


lessness of the remark that there was no flame in the funnels. One 
expect to see flame on tbe chimney side of а close nest of 
oold tubes. Another remark is eqvally useless, that the trials were 
made without auxiliary air above the grates. we ask what 
coal was used, because if it was bitum'ncus coal the non-admission 
was an error, and if non-bituminous no air was probably required. 
not the French 
yere осын ниш рос о dn 

the Niclausse 


flatness of inclination is tempting to the designer, who кашк 
moderate height or to be able to 


clein a large heating su in а total small capacity. 
We do not understand author when he claims for his boiler 
fieedom from deposit of Ное salts as though this were a quality of 


the boiler and not of the water. If the water contains lime it will 
be deposited, some of it in the receptacle in the drum, but if this 


special receptacle be removed as bed, any absence of the 
expected amount of t can only be due to the water bei apr 


or the evaporation of the boiler being small But the reader 
non-technical, induced to believe that incrustation isa quality of & 
boiler, not of the water fed into it. Altogether this is a 
pleader for the Niclansse boiler, but there is too much pleading in it, 
so mach, indeed; as to throw doubts on some of the claims, es 

as so much is put forward which is useless to the technical reader and 
e ta the non-technical. Only а day before this writ ng а 
boiler er complained to us that a consulting eer had called 
for tenders for a certain size of Lancashire boiler and had asked the 
makers to give А guarantee of а oertain evaporation, as though 
evaporation could be determined by the use of а certain make of steel 
plate or by some variation in the pitch of the rivets or the diameter 
of the safety valve. There is far too much of this kind of thing. 
Oae steam boiler is very much as another one once it has got up steam 
and is reasonably fitted. All know this, yet boiler records 
are being continually published. It would be more interesting to 
know how the Niclausse boiler bebaved with smoky coal and with 
forced draught. How much safer is it than the Bolleville with both 
ends of the tubes ifixed; what is the improvement in this respect of 
the compound tubes. Tables of performance in evaporation are 
useless. Let the grate surface and the combustion rate be given, and 
. be known. It is a little curious to observe that when a 

в 


to draw from the extreme bottom of the drum which should se:vo as 
& collector of deposit. Tbe Niclausse boiler is compact, it appears 
well made, the tube arrangement is rational, and we feel sure 
made by Willans & Robinson, it will be perfect in the 
workmanship, but we do not like its tube inclination. Perhaps, 
however, these boilers are intended for stationary purposes only. 


THE ELECTROLYTIC DETERMINATION 
OF LEAD. 


A METHOD for determining the lead in alloys and commercial metals 

t worked out by A. Hollard, who describes the 
5 Bre ia the Bulletin de la Société Chimique, Vol. xix. 
(22), p. 911. A mothod which is electrol will "POT interest 


attended to, lead can be easily and accurately determined as peroxide. 
Not more than 0:2 gramme of the metal should be present. The 
operation is conducted in a beaker of about 400 cc. capacity, in the 
upper part of which, d the solution of the mets! or alloy, а 
funnel rests. The cathode is a fiat platinum spiral, the anode a 
truncated cone of platinum, the upper diameter of which is 18 mm., 
the lower diameter 45 mm., and the height along the cone 63 mm.; 
the lower edge of this is fixed about 6 mm. above the spiral cathode, 


The surface of the anode should be roughened by immersion for some 
hours in aqua regia. 

Lead.—The metal is dissolved in 80 cc. of ordinary strong nitric 
acid diluted to 350 cc., and the solution electrolysed at the ordinary 
temperature by a current of 015 ris gis The cone must dip com- 
pletely under the liquid, snd the spiral should be close to the bottom 
of the vessel. The operation is over in 24 hours, when the cone is 
washed by being plun successively into two vessels of distilled 
water and dried in an air-bath, the temperature of which is gradually 
raised to 200? O., and maintained at that temperature for a quarter of 
an hour. The attainment of this temperature is essential, otherwise 
the it bas not necessarily the composition PbO. 

Lead in Commercial Zinc.—Dissolve 10—20 grammes, according to 
the purity of the metal, in such a quantity of nitric acid (allow 
3:5 со. of ng acid for the solation of each gramme of 
sinc) that the solution shall contain at the end 80 oc. of the strong 
acid ; then proceed exactly as above. The removal of the lead in this 

ay makes it easier to determine in the same sample the other impu- 
rities of the metal, especially the eadmium. 

Lead in Tin-Lead s and Commercial Tin.— If the alloy con- 
tains more than 4 per cent. of lead, it is treated exactly as for pure 
lead (the alloy should be very finely divided), allowing 2 oc. of strong 
acid for each e of oxidised. After solution, the whole із 
warmed to 90° O., till the stannic oxide collects at the bottom ; it is 


taking down lead out of the solutions or forming a protective Piers | 
round particles of the alloy. After cooling electrolysis is i 
on as above. The same treatment is applied to commercial tin. 
Lead in Lead-Antimony Alloys and Commercial Antimony.—The 
method csnnot be applied. The anode deposit always contains 
antimony oxide. 
Lead in Commercial Copper and its Alloys.—The sample must con- 
tain at least 1 gramme of copper. The amount of acid must be such 
as to leave free (1 gramme of copper needs 36 oc. of strong acid) 
14 oc. of strong acid at the end. whole is diluted to 350 cc., and 
a current of 0:3 ampere passed бог 18 hours. If lead be present in 
very small quantity, 10 grammes of the metal are taken for analysis. 


BIRDS OF PREY, BRUSH DISCHARGES, AND 
OTHER THINGS. 


LOUGHBOROUGH is in Leicestershire, and is famous for old 
pavements, ancient lights, about to be replaced by the light 
of the age, hosiery, the Brush Electrical Eugineering Com- 
pany Works, and the Falcon Engineering Society. The 
atter is the off-pring of the former, and on Friday evening 
last its members, supplemented by a number of friends, under 
the presidency of Mr. R. Percy Sellon, enjoyed their annual 
dinner at the Ball Hotel. 

The repast put before them would have done justice to 
Mr. Bryan's dollar dinner, but the peregrines, hobbies, and 
merling, unlike the larger and more rapacious spread eagles 
in New York, dined wisely, not too well. They were, more- 
over, spared the deadly after consequences of unlimited half 
pints of American champagne. | 

Mr. W. M. Mordey, who proposed the toast of The Society, 
amused his audience with a facetious preliminary canter ; 
then, going stronger, he alluded to the engineering future of 
this ошт special regard to electric traction, and he 
astonished his hearers by telling them that one power station 
in New York contained engine power to the extent of one- 
third of the combined public and private stations in England; 
then, finishing with & rush, he gave the youthful members 
the following good advice :—“ Always represent yourselves to 
be under-paid, become thorough workmen, every week 
read through, from oover to cover, a good technical paper.” 

Then, in reply, followed one of Hansard’s De й 

. Burder, а resident оѓ Loughborougb, in proposing 
the toast of “The Brush бап, ed us to understand that 
the Qaeen of Sheba, in one of her country rambles in olden 
times, asked а boy of the town for what Solomon was 
remarkable, and the boy replied :—'* For wisdom, 300 wives, 
and C00 porcupines.” We believe the officials of the Brush 
Company only lay claim, with perfect propriety, as we shall 
show later, to the first of Solomon’s belongings. 

Mr. Sellon told us that 10 years ago, when the Brush 
Company took over the Falcon Engineering Works, the 
bands numbered 250,and the wages amounted to £15,000 per 
annum; in the year of grace 1899, there are over 1,000 
employés and the wages bill totals up to the respectable 
figure of £75,000 for the 12 months. 
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He theroughly believed in the future of the company, 
which, a8 һе described it, is of no water melon growth ; 12 
have two very large and important contracts for electric rail- 
ways in London, and they were in the position of being 
able not only to manufacture the electrical part of the plant, 
but the rolling stock too. | 

Mr, Sellon gave also thoughtful references to American and 
trade rival competition and labour disputes, and good- 
humouredly likened municipal engineers to porcupines, во far 
as their prickly propensities went. 

Mr. Hodgkin, works’ manager, toasted “ The Visitore,” and 
the Mayor of Loughborough and Mr. G. C. Sillar responded. 
The toast list was completed by Mr. F. E. Andrews proposing, 
in feljcitous and affectionate terms, the health of “The 
Chairman, and during the evening Messrs. Watson, Kidner, 
Hazlehurst, and Cotton showed us that the students were not 
wanting in that vocal and humorous ability which has given 
to the world the de Reezkes and Chevaliers 


Here it may not be inappropriate to give a few lars 
of the works, throngh every department of which we were 


shavings, and floor boards; but when once inside, we were 
highly gratified with both the mechanical and electrical 
departmenta of the factory, and the excellent display of 
The Brash Co : the P 
'he mpeny propose to give reas an oppor- 
tunity this summer, when the present buildings are св. 
ted, of giving a full illustrated description of the Falcon 
orks, Meantime the following notes descriptive of the 
scheme of the shops may be of interest. 
Broadly speaking, the Brush Coinpany's manufacturing 
operations, which are now concentrated at Loughborough, 
fall under three heads— 


1. Dynamo machinery and its adjuncts for light, power, 


and traction. | 

9. Vertical steam engines and locomotives. 

8. Rolling stock for light railways and electric and other 
means of traction. | 

The works already oover an area of some seven acres, and 
their steady growth may be judged by the fact that they now 
employ just over 1,000 men, against some 250 men at the 
time the Brash Com | | the works from the 
Falcon Engine and Car Works Company in 1889, which 
company was then exclusively e in the manufaoture 
of steam locos. and railway and tramway rolling stock. 
The Brush Company, foreseeing the inevitable advent of 
electric traction in due course, have maintained this element 
of the business in existence, and with the nearer approach of 
electric traction in this country, have made, and are still 
making, extensive additions to the shops allocated to this 
branch of work. 

As regards the dynamo branch of the business, the com- 
pany have again and are e ing their shops to 
cope with the construction of the large nnits of direct current, 
polyphase and alternating plant which are coming in- 
creasingly into demand for traction and power distribution. 

-In particular may be mentioned a special shop for the con- 
struction of traction motors and accessories, which has been 
erected and equipped on the most modern lines with English 
and American labour-saving appliances, во as to insure uni- 


formity, high quality, interchangeability, and economy of 
manufacture | 


The steam engine business is chiefiy оошровей of the 
manufacture of the Haworth Universal vertical steam 
engines, which are being made in all sizes from 25 to 
1,000 horsé-power, and under equally favourable conditions 
as are those of the electric traction appliances. 

The works are very bugy in all three branches of manu- 
facture, and the company has placed itself in the unique 
position, so far as electric traction is concerned, that it can 
deliver out of its shops not only combined steam dynamos 
required for the generating station, but eleotrig tramoars 
completely equipped, from the motor to the truck and car 


7 


body, all of the company’s manufacture, ready to be dropped 
on to the customer's rails and start away from the moment of 


country. | ! 

Мт. O. E. Hodgkin is the works’ manager; Mr. F. E. 
Andrews, works’ secretary, and Mr. А. G. Hansard, works’ 
electrician—a worthy trio to whom we desire to express oar 
thanks for various kindly and considerate attentions. | 


GERMAN FIELD TELEGRAPH PEACE - 
ESTABLISHMENT. 


[COMMUNICATED.] 


. 


SIR August 8rd of 1893, the peace establishment of the 
German army consisted of 479,299 privates, not including 
aboat 10,000 one-year volunteers. Germany, however, in 
consequence of her geographical еа being more 
threatened by belligerent neighbours than any other country 
in Europe, and, above all, France and European-Russia com- 
bined having increased their yearly contingency of recruits 
to 550,000, as compared with only 227,000 in Germany, it 
became a necessity for the latter to strengthen her Army. 
This alternative has now been acoe by the German Con- 


increased, beginning with October Ist, 1899, so as to reach 
at the end of the year 1903 the number of 495,500 privates, 
These will bs divided as follows :— | "x 
: Infantry ..  .. e. . 625 battalions 
Pid dne ees 7 n 
Foot [XJ eee a 38 А 
9 troop 11 б 
Army Service 23 " 


The entire forces to be divided into 28 Army Corps. 

The “communication troop” comprises the railwsy 
brigade, the aeronautical section, and the field telegraph 
troops. The two former existed already before this new Act 
of Parliament, whercas the peace formation of telegraph 
he ad is quite new. These three branches being of a 
kindred service, they will be placed under the same ígepec- 
torate, by which they remain in direct contact with the great 
general staff of the Army. | 

Even as far back as the year 1879,.comparison had been 
drawn between the English and the German field tel 
organisation, pointing out that the former had a sound body, 
but no head, whereas the other had a recognised head, but no 
body. This was actually so, and the gonsequences of these 
shortcomings did not fail to show themselves in England b 


School, the Aldershot Telegraph Troop, 
Telegiaph Royal Engineers’ companies, with their Horse 
Guards’ staff superior, thus creating undesirable friction and 
shortcomings at mobilisations and otherwise. The oonse- 
quences on the German side could have been worse, as Ger- 
— — —ñ—ä—— 
eace establishment for an army telegra e Parliamentary 
ls confess this danger by admitting that “The 
formation of special field telegraph troops can no longer be 
retarded. With the growth of army masses, their guidance 
becomes unmanageable withont the aid of шар com- 
munication, and the ectablishing, maintaining, and attending 
of such requires a thoroughly efficient personnel, which. must 
be exclasively instructed for this service, and. which, at 
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present, does not exist. The mili organisation is com- 
Pelle, in view of the inoreased шалан of field commu- 
nication, to accept for her own use the highest possible 


Military telegraphy was hitherto carried on in caman 
by the Royal Engineers as a secondary service, to which eac! 
battalion designated a few men who oould only pay a limited 
attention to telegraphy. Sach insufficiently prepared troops 
had, in time of war, to be formed, with others, into telegraph 
sections for Army Oorps and Divisions. Each of -these 
sections consisted of a Telegraph detachment and an Army 
Service column, the former being composed of three Engi- 
neer officers, about 90 Royal Engineers, and from 7 to 11 
employé3 of the Postal Telegraph Service. That such a 
heterogeneous formation, which did not even exist in time 
of peace, would not answer satisfactorily all the manifold 
demands of a thorongh field telegraph service was only too 


evident. Eoonomical considerations, however, prevented 


the army adopting long ago a more satisfactory system, and 
the i e of mi f telegraphs, this head * nearly 
bodyless formation, had to do its best to attain the greatest 

ible efficiency within the narrow lines prescribed. All 
that could be done was to increase the number of telegraph 
sections of the war establishment, and to let them participate 
at the yearly army manœuvres. ; | 

А mili telegraph school was also established at Berlin 
in 1887, which yearly received for instruotion—from the 
cavalry, 20 officers and 83 sergeants and capitulators, and 
from the е Engineers 15 officers and 130 sergeants and 

rivates. The Cavalry Telegraph, independent of the Field 

elegraph Corps, has eharge of the 5 Ber- 
vice within the advanced zone of outposts. With this 
school was also aggregated, as an experimental field telegraph 
troop, the 5th company of the R.E. Guards and a detachment 
sie Army Service Carpe, with 40 horses for carriages and 
riding. E UU. 7 

Not only the gersonnel but also the material . was 
considerably improved under the old organisation, in spite 
of its experimental character. In this respect English as 
well as German field telegraphs obtained great furtherance 
from adapting the “vibrator” and “light field cables.” The 
sensitiveness of the former allows the telegraph to be worked 
with weak currents, and over lines with even very faulty in- 
sulation. Besides that, this rien is = justed and 
of small weight. The light field cables, on the other hand, 
are not only mechanically stronger, and therefore nore reli- 
able than any of the older types, but they considerably reduce 
the weight of the cable line material, so that the telegraph 
can now with certainty keep pace with an eee army. 
The lighter cable and more movable columna enable the field 
telegraph to operate closer to the enemy as was formerly the 
case, во that not only the headquarters of army corps and 
divisions can now be connected to the base of operations, but 
also brigades and detached forces can be included into the 
network of telegraphic communication in the field. 

The experimental field telegraph section of. the 5th Com- 
pany of the R.E. Guards connected with the Berlin зау 
telegraph school, having since the year 1896 been relieve 
of the many other duties of military engineering, received, 
besides a general military drill, an exclusively telegraphic 
instruction. This troop- soon attained a high efficiency, so 
that the new organisation could then'be decided upon such 
satisfactory result, This experimental 5th Company of the 
Guards will now form the stem of the new corps. The new 
field telegraph establishment will consist of an inspec- 
torate and three field telegraph battalions of, together, 10 
companies, and of ‘the following орн. 49 officere, 
7 surgeons, 8 paymasters, dde pap ta, including paymaster 
assistants, artificers, musicians and hospital mitia nis. besides 
1,839 privates, showing an establishment of 1,566 officers, 
non-commissioned officers and men. То this have to be 
added three battalions of the Army Service Corps, with full 
complement of men and horses for the саре equipment, 
consisting of 8 officers, 12 non-commissioned officers, 105 
men, and 144 horses. Besides these a fourth detachment of 
the Army Service will remain with the Oavalry Tele- 
graph School at Berlin, consisting of 12 privates-and 25 
horses. The total of the Army Service Corps thus to be: 
8 officers, 129 non-commissioned officers and men, with 169 
horses, giving & great total for the establishment, 
of the new German Field Telegraph Corps ef 1,698: 


officers, non-commissioned officers and men, with 169 


horses The formation of these troops will likewise begin 


with October 16t of this year. 


REVIEW. 


Continuous Current Dynamos in Theory and Practice. By 


J. FisHer-HInnen. Biggs & Co., Fleet Street, E C. 
This work deals principally with machines constructed. on 


the Continent, and is based on the author's practical experi- 
-ence as designer of dynamos at the works of Messrs. Farcot 


and at Oerlikon. In the preface the anthor appears to claim 
that his work is of & more practical character than 


use to those who have to take up the actual designing of 
d o machinery. We can ly endorse this claim, for 

though the book is undoubtedly a valuable one, it is more 
likely to be used in conjanction with, rather than in place of, 
existing standard works. 

In Ohapter 1 the fundamental principles on which the 
design of dynamo machinery is based are described in a 
manner which is commendably brief and clear; and in 
Chapter 2 the design of armatures is gone into very fully ; 
diagrams are given of the systems of ring and wind- 
ings mostly in use, eooentricities and historical examples 
being sensibly omitted. Armature reactions and sparking are 
briefly mentioned, being more fully treated in a later chapter. 
Sayer’s and Mordey's methods of:winding are described, but 
in a manner which is not very full or clear, and one of the 
principal adyantages claimed by these inventors, namely, the 
redaction of gap excitation and leakage, and consequent 
saving in iron and copper in the magnetic circuit, 
is not mentioned at all. Later in the book an 
example is given of a dynamo constructed on Sayer’s 
system, and attention is drawn to the lightness of 
the machine, but without any cause for this lightness 
к кг ed. Calculations for the various sources of 
loss in connection with the armature are given, including 
the frictional losses in the bearings; it is doubtful, however, 
if the calculation of these latter is of any practical import- 
ance, depending as it does upon a coefficient of friction, 
the value of which may be greatly varied by & change of 
lubricant, or even by a.change of the rate at which the 
lubricant is fed. Efficiency and heating are next dealt witb, 
and the chapter concludes with examples of the calculation 
of armatures for a given output, and with a table giving the 
leading dimensions of a number of armatures of existing 
machines, Chapter 3 is entitled Design of Field Magnets.” 
It is a very comprehensive chapter, ahd deals with a wide 
range of subjects. Calculations for series and shunt magnets 
are given, and here we notice a repetition of the old error 
that in a dynamo the armature reaction 8 the excitation, 
while in & motor it assists it. To obtain sparkless collection 
dynamo brushes must be moved forward, and motor brushes 
backward, and the forward movement of the brushes in the 
dynamo and backward movement in the motor both produce 


opposing ampere-turns in the magnetic circuits of their 


respective machines; therefore in a motor the armature 


reactions weaken the field, although not generally to the 
same extent as in a dynamo of similar size, as the angular 
movement of the brushes necessary for sparkless collection is 
less. Tramway motors are very fully treated, and graphic. 
methods are given for solving the various problems in con- 
neotion with them. In connection with shunt wound motors 
an excellent arrangement of starting switch is desoribed, 
which when stopping avoids interruption of the shunt circuit 
and ‘so prevents to the insulation ' the coil. The 
same arrangement was described in the ELECTRICAL REVIEW 
some years ago, and it is surprising that engineers in this 
country have not taken it up. In this and in the preceding 
chapter the author devotes considerable space to a description 
of the method of calculating the windings of a new machine 
by poen from the windings of an existing machine. 
Although it does not appear to be theauthor's intention, still 
we think that the prominence given to this method is liable 
to produce in the mind of the student an impression that this 
antiquated procedure is still in vogue in place of the accurate 
and expeditious Hopkinson method by which EE cati 
be caletilated without reference to previous machines. Chapter 
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4 gives a description of an ingenious permeameter of the 
author's design. Chapter 5 and section F of chapter 4 should 
be taken together as they relate to the calculation of magnets 
bythe Hopkinson system, and to the tracing of the charac- 
teristic curves. Examples with diagrams are given both for 
magnets with single and double magnetic circuits and the 
effect of leakage is also fully considered. In connection with 
this chapter a table of leakage coefficients for various types 
of machine is placed at the end of ths book. The valuesgiven 
area little higher than our experience has shown, bat this is 
in any case an error on the safe side, and would only lead to 
the speed of the machines coming ont a little slower than 
ve calculated, a matter to which customers do not usually 
object. 
Chapter 6 is an interesting and suggestive one on the sub- 
зв of armature reactions and sparking. А number of 
ormulæ are given, and there is also a table in which these 
formule are applied to a number of existing machines, some 
of which the author tells us work well, and some badly. 
Considering that calculations of this class have to depend 
upon arbitrary constants, it appears to us that they might 
be less elaborate, and a simple and definite relation 
established b2tween ampere-turns per coil on the armature 
and the strength of reversing field required to effect 
sparkless collection, constants being obtained for different 
types of machines. In this chapter there are described and 


illustrated several methods for balancing more or less effec- . 


tively the cross turn reaction of armatures. 
Chapter 7 describes several forms of machines for special 
oses, and Chapter 8 is an extremely good one on the 
mechanical construction of machines, Sectional drawings 
are given of the different parts, together with formule for 
the determination of their correct proportions and sizes. 
Among other details sectional diagrams are given of ball 
and roller bearings, and their advantages and disadvantages 
are fairly considered. A valuable section of this chapter is 
that relating to the formation of block windings for arma- 
tures, drawings being given which show the construction and 
method of using the wooden formers upon which the arma- 
ture coils are wound. | 

Chapter 9 is one which will be studied with interest by 
dynamo designers, containing as it does a large collection of 
well-executed and clear sectional drawings of machines of 
diffzrent sizes and types, most of them being of Continental 
manufacture. 

Chapter 10 contains particulars of the weight and cost of 
machines, and Chapter 11 concludes the book with a recapi- 
tulation of the principal formulz to be used in the design 
of dynamos. At the end of the book are a number of tables 
and curves, also a diagram sheet of the different types of 
magnetio circuits to which reference is made in various 
parts of the text, and there is & very full index. Without 
wishing to detract from the value of this work, we certainly 
consider that its study would have been rendered more con- 
venient and expeditious if tbe author had adopted for his 
dimensions the English units of inches, lbs. &c., instead 
of the Continental ones of centimetres, grammes, &c. As 
it is, the perusal of the text has to be accompanied by 
a continuous translation of the dimensions into English units, 
and we think this would have have been better if done by 
the author in the first instance. We would also suggest 
that in future editions a table of all the symbols used should 
be given, as when using the book as a work of reference it is 
a great waste of time to continually have to hunt through 
back pages to find out what tke symbols are intended to 
represent, If the table were printed on the outer flap of a 
double leaf it would, when extended, lie outside the volume 
and could be referred to without having to turn over the 
leaves. "These criticisms refer to comparatively small matters 
and do not affect the value of the work as a whole; in con- 
clusion, we may say that we consider this to be a very good 
work, and that it should be possessed by everyone who wishes 
to be up to date in the design and construction of dynamo 

ery. | 


Wireless сатар. Saturday last Mr. Ritchie, 
the President of the Board of Trade, inspected the Marconi 
ре at the South Forelard, ita action being explained 
to by Mr. Marconi. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo. 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
Should be addressed. 


7,041. ‘Improvements in electric arc lamps.” G. Sr. Јони Day. 
Dated April 4th. | | 

7,105. "Improvements in apparatus for controlling the reversing 
mechanism employed in telegraphing and the like by means of elec- 
trical rays or waves.” A. ORLING and C. G. G. BBAUNERHJELM. 
Dated April 4th. (Date applied for under Patents, &c., Act, 1883, 
Sec. 103, February 27th, 1899, being date of application in Sweden.) 

7,144 A new or improved electric apparatus for automatically 
regulating the physical condition of gases and liquids." H. SoHOLTzZ. 
Dated April 5th. ( Complete.) | 

7179. “Improvements in long distance electric signalling." 
D. V. Riogpax. Dated April 5th. 

7,204. ‘Improvements in electric motors and accessories iu con- 
nection with coin-freed and other electricity meters.” J. Rr DMAR. 
Dated April 6th. 

7,277. “Improvements in or connected with apparatas for 
measuring and recording electric currents.” Н Авон and ARON 
ЮгкствісгТү METER, Limitep. Dated April 6th. (Complete.) 

7,284. “Improvements relating to telegraphic, telephonic, and 
like systems, and to automatic switching apparatus therefor.” 
L. J. М. DaRDEAU. Dated April 6th. (Date applied for under 
Patente, &c., Act, 1883, Section 103, October 10:h, 1898, being date 
of application in France ) 

7,921. "Improvements in secondary battery plates, grids, and the 
like.“ W. A. Gent. Dated April 7th. 

7,326. "Improvements in electric telephony." C. ApaMS-RANDALL. 
Dated April 7th. | 

7,339. Method of operating typewriting, composing, or similar 
machines by means of Waise шпаа,” E. Твоме. Dated 
April 7th. (Complete.) 

7,345. “Improvements in multiple-contact telephone trane- 
mitters and the battery-circuit or circuits relatin; thereto." С. 
ADpAMB-RANDALL. Dated April 7th. | “ 

7,354. "Improvements in dynamometers.” 
April 7th. 

7,964. "Improvements in or relating to means for controlling and 
indicating the supply of electrical energy." Н. KUNEELMANN, О. E 
Francois and C. R. Louszay. Dated April 7th. 


G. J. dieses Dated 


7,971. "Improvements in electric safety devices." G. K. B. 
ErPBINSTONE. Dated April 8th. 
7,415. "Improvements in electrical cooking apparatus" J. B. 


Canv and M. Cary. (V. Delevy.) Dated April 8th. 


7,416. “Improvements in electricity meters and in prepayment 
mechanism for the same.” G.HooxHam. Dated April 8th. 

7,427. “A correcting transformer for simple or polyphase alter- 
nating electric currents. J. Imray. Dated April 8th. (La Societe 
Anonyme pour la Transmission de la Force par l'Electricitó, France.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Co., 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


130. “Improvements in multiplex telegraphy.” J. M. BARR 
Dated January 2nd, 1897. Multiplex systems in which alternating 
currents of uniform periodicity are imposed on the line. The sub- 
ecribere’ instruments are arranged in so that the product of 
their capacity and self-induction gives & constant of such value that 
electric resonance is obtained with the imposed carrents. As the 
capacity or self-induction of each subicribar's instrument is different, 
it is necessary, in transmitting, to employ a transmitter of such a 
character that it, together with the called subscriber's receiver, shall 
give the required constant of capacity and self-induction. 1 ? 


907. "Animproved device to be шей as an indicator signal or 
relay in connection with telephone switchboards and other analogous 
apparatus.” P. RasBipgm Dated January 12th, 1897. Indicators 
or relays for use with telephone switchboards,&c. A permanent 
magnet has one fixed polar extension and a sliding polar extension, 
which are held together by mutual attraction against the force of a 
coiled spring. The parte separate when a signal current is received 
by the opposing coil. The free end is formed as а push and a collar 
arranged to close a local circuit through contacts. The push may 
act as a visual indicator or operate a rotating label or shutter. In 
one form the magnet, д, may bea steel spring with the soft pole pieces 
attached ; in another form a bar magnet is provided with soft iron 
polar extensions. 6 claims, | 
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995. “Improvements in galvanic batteries.” W. S. Dom. Dated 
January 13th, 1897. Portable sealed batteries for lighting electric 
lamps on bicycles and for other puypores. The battery which com- 
prises a casing closed by a cover, and divided into compartments by 
partitions communicating at the top through openings. Each com- 
partment constitutes a separate cell, in which is placed a perforated 
carbon cylinder, open below ard closed above, and from the cover are 
suspended perforated rubber tubes, in which is placed a split cylin- 
drical zinc tube, in which is placed a depolarising cartridge of scdium 
nitrate. The cartridge is pressed down on to the ends of conducting 
wires by springs fixed to caps, which fit on the ends of the tubes, the 
said wires being supported by rubber pins. The electrolyte may be 
dilute sulphuric acid. Gas exits closed by spring caps are provided 
in the covers. The current may be brc ken by a switch fitted on the 
conductor from the carbon. 5 claims. | 


1,465. "Improvements in perforators for telegraph {ransmitting 
ribbons and the like.” E.R. Storm. Dated January 19tb, 1897. 
Perforating machines for preparing telegraph transmittirg ribbons, 
&c., are formed with keys wbich operate through pivoted levers and 
links to cause catch levers to hook over a raising bar. The levers are 
pivoted to bars provided with projections corresponding to the per- 
forations to be produced for any eignal. The projections operate on 
transverse base, so that when raised the particular bars carry with them 
their links to actuate the spscing and perforating mechanism. The 
poritive actions of the machine are performed by power through a 
fly-wheel and driving pulley, which are connected to a shaft by means 
of a clutch when the operations are to be performed. The shaft is 
E baat with the necessary cams for operating the various parts. 

e punches are mounted in slides and are operated by а 
receiving motion from а cam. "The punches are selected by means of 
sliding bars operated by the links, the bars being inserted asa backing 
behind the particular porn employed. The spacing mectanism 
coneists of а ratchet wheel having projections for the central row of 
perforations, or & pressure roll when no such perforations arc em- 

loyed, and an operative rack thrown in and out of gear by а cem 

ever, whicb, when it frees the rack, locks the wheel. The movement 
of the rack is limited by & number of pivoted bars whose rear ends 
form arack. The bars interlock in one direction and are operated by 
other bass controlled from the keys, the number of the bars moved 
саре on the perforations required for any signal. The paper is 
fed from a spool provided with a ratchet wheel and pawl, and passes 
over guides and through а clutch or gripping jaws before reaching the 
punches. Spaces are prcduced by two keys, one operated with an 
signal key soas to produce the spacing perforations simultaneously wit 
the signal perforations, and a second operated separately to produce 
spacing perforations only. 44 claims. 


1,771. “Improvements in electrically driven sheep shearing or 
hair clipping macbines.” W. Bames and W. Nong з. Dated 
January 22nd, 1697. The clipper is worked by an electrc-motor in 
an aluminium csse. The current passes from binding screws through 
copper brushes to colkctor rings on an ebonite disc, a push-piece 
being inserted to make or break the current. There is a stationary 
armature and a revolving field fixed to the spindle. Within the 
barrel commutator revolve the brushes, consisting of arc lamp 
carbons. The lever attsched to the upper cutter is worked by a 
crank pin on a disc adjustably and eccentrically mounted on the 
shaft, thus giving an adjustable throw to the crank. The motion cf 
the current may alto be varied by making the falcrum pin adjustable 
along the lever. 3 claims. 


2,378. “Improvements in and relating to pri batteries.” W. 
RowBOTHAM. d January 29th, 1897. Relates to a carbon-iron 
cell in which а mixture of sulphuric and nitric acids, or nitrates, is 
used as the depolariser. A large number of tubes of porous material 
connect the partitions and open at one end into the sealed chamber. 
Carbon rcds are contained in these tubes, are connected together and 
to the terminal by metal strips embedded in cement. The iron 
past are arranged between successive vertical series of porous tubes 

ater is circulated through the chambers of successive cells, and the 
dep larising liquid through the chambers. The cells are arranged in 
steps, the water and depolariser flowing from one to the next through air 
gaps. The pressure of the nitrous fumes generated at the carbon rods 
forces the exciting liquid through the porous tubes into the chambers 
in proportion to tbe amount of gas generated. (Patent not yet due 
for sealirg.) 2 claims. | 


2,534. "Improvements in or relating to systems of electric trac- 
tion" R. BELFIELD. (G. Westinghouse, 0.8.) Dated January 30th, 
1897. Relates to electric railways and tramways. Different parts 
of the line are worked with overhead or underground conductors or 
with batteries, to suit the lccal condition of urban, suburban, and 
country traffic. The batteries may be charged from the conductors 
and may supplement them. One part consists of a road contact 
system, with electro-magnetic switches, which may be employed. A 
shunt current flowa from the collector through the studs to the 
return to throw the switches in order to connect the main con- 
ductor to the secor.d series of power supply studs. 4 claims. 


2,801. ' Imprcvements in electrical transformers." A. F. BERRY. 
Dated Febroary 2nd, 1897. The core is formed of а number of 
L-shaped plates alternately inverted and arranged in radial grips, 
the centre being hollow. Intermediate grips with narrower plates 
are also fitted, and are held in position by woocen blocks. The core 
is clamped between perforated end plates, so as to allow a free circu- 
lation cf air. The whole is enclosed in a casing fitted with a cover. 
In building up the transformer, the | -plates are first placed in posi- 
tion on а central core or mandrel, then the insulating layers are fitted, 
next the coils (suitably insulated), and finally the | -plates to com- 
plete the core. The mandrel is then withdrawn and spring tubes 


inserted, the tranaformer being then completed as above described. 
2 claime. , 


3,488. “Improvements in secondary batteries." E. SoHATTHER. 
Dated February 101}, 1897. Plates or electrodes to be used ina 
horizontal position are made up о! a lead grid, which may be corra- 
gated and slots therein. Tne grid is covered on both sides with 
active material, which is in turn covered with a flexible, porous, and 
acid proof material, such as paper dipped in turgatate of soda. Oat- 
side the paper are placed rigid perforated slabs of porous earthen- 
ware, prepared wood, or. other material, the slabs on opposite sides 
being laid at right angles to each other, and the whole is beld 
together by stripe of rat bar cemented to the slabs. The orations 
in the upper slab are larger than those in the lower to allow of the 
escape of gas. 4 claims. 


3.812. “ An improved current collector for use in connection with 
electrically -pro vebicles, and for like purposes A. Huvecm 
and P. Branpt. Dated February 12:h, 1897. Relates to collectors 
for use with overhead conductors. A disc supported on а rod bya 
balland sccket or other joint, is pressed against & conductor by 
Springs. 2 claims. | 


i “ An improved iucandescence electric lamp for adver 
purposes.” I. PaPIA xX. Dated February 17th, 1897. Relates to 
means for advertising or attracting attention by means of incan- 
descent electric lamps. The bulb is made with stripes or chequers of 
different colours, as shown, and is mounted underneath a reflector 
made in scotions. The lamp is supported in a wall, &c., by & pin, 
connected to a toothed wheel, which is rotated bya motor. The 
lower part of the pin is connected to one filament terminal and the 
upper part to the other, and the connection to the leads is made by 
brushes. 2 claime. | 


4,391. "Improvements in electric heating devices." W. E. Huys. 
(А. D. Chedville, France.) Dated February 18th, 1897. Relates to 
electric stcves. А resistance wire is wound on & notched sheet of 
asbestos board, or on an asbestos tube. The ends of the md 
connecting wires are clinched by eyelets. Tae sheet is then en 
between two other asbestos boards, wh'ch are attached with silicate 
of potash. A tube may be enclosed in another a:bestos tube. The 
whole is then placed in а metal case, which may be cf sheet metal, 
folded and joined at its edges. Buch heaters may be used in electric 
ard other vebicles. 1 claim. 


1898. 


16,577. "Improvements in and relating to desk telephones.” 
M. Byna. Dated September 28th, 1898. Relates to improvements 
in telephone for desks. Oonsists of a box which carries the various 
connections, an audible signal, such as a buster or bell, and a trans- 
former within it. Outside is a bar carrying a sliding contact which 
may make contact with any of the contact knobs, a finger being 
attached to show the point or station of communication. An index 
is fixed to the case. e figures are printed or formed upon discs 
let into countersunk holes in the bar. Two hooks support a com- 
bined transmitter and receiver when the apparatus is hung on a wall, 
deek, &c. When the combined microphone transmitter and receiver 
are in use, & pressure switch establishes and maintains the requisite 
contacts. 5 claims. 


17,622. “Method of manufacturing incandescent electric lamps.” 
С. A. ALLISON. Dated August 12tb, 1598. Consists in flanging two 
tubes at one end only, one tube being larger than the other, softening 
the free edge of the larger, and drawirg out the edge at predeter- 
mined points to form outwardly extendirg folds, inserting in said 
folds the combined copper and platinum terminals at their points of 
junction and sealing them there, uniting the corresponding of 
the filaments, placing the inner tute within the outer, realing the 
edge cf the flange of the inner tube to the inner edge of the outer 
tube, sealing the edge of the flange of the cuter to the edge of the 
neck of the bulb, exbausting the air from the bulb, through the inner 
tube, and finally sealing the inner tube. 4 claims. 


17,525. A new or improved porous plate, body, or electrode." 
W. Н. Bzck. (J. Johnson and J. Robertaon.) Dated September 24th, 
1898. Electrcdes or porous plates are prepared by taking, for instance, 
lead, and heating it until it is melted, adding powdered or natural 
porous substance, such as pumice stone. The y mass formed 
then kneaded, similar to making dough. Whilst still in a pasty ccn- 
dition, it is moulded into any convenient shape, according to tbe uses 
to which the plate or body is required. 6 claims. 


17,984. "Improvements in and connected with electric railways 
and tramways.” E. Warwick. Dated August 19th, 1898. Relates 
to improvements in electric railways and tramways, particularily to 
the construction and arrangement of the trolley rail. When alee 
ground, the conductor is clamped by insulating blocks to brackets on 
the yokes, or is supported on insulating pieces placed in channel 
iron troughs running from yoke to yoke. Where the ends of the 
conductor meet together he provides a metallic coupling piece which 
is insulated from the trough or contiguous metal parts. In a surface 
system the troughs are so formed as to permit of their being secured 
to the railway sleepers. In this enge, as the conductor would be more 
exposed and unprotected than in a conduit, it is embedded in asphalt 
or other suitable insulator so that only that portion which comes in 
contact with the trolley wheel will be left naked. 5 claims. 


20,418. "Improvements relating to motors for electric railways.” 
8. H. Вновт. Dated September lst, 1898. Relates to motors for 
electric railway cars. Consists of the armature and shaft of a multi- 
polar mctor in combination with a suppoiting frame for the mag- 
netic poles of the motor field, said frame having bearings formed 
within the outer periphery of the magnetic ring of such field, the 
axle arrar ged to be receivcd in said bearings, and intermeshing gears 
mounted respectively on the shaft and axle. 5 claims. 
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The Pescetto Storage Batteries 22 ie) 885 m . 671 | 
Bteam Turbines rd киш. dés s ve. 672 „ n 
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Niclausse Boiler ... ase ais .* 677 , А e 
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Business Notions to, ia il | om om „ same. | | | 
The Exorbitant t "Charge ta Telegrams to > India and ‘the Far One of the articles in question, however, happens to touch 
ону Notes е: PM a on а subject of universal interest—a subject, as far as the 
Bee ini Cox Г га British nation is concerned, of Imperial interest. It is this 
. m dm MS : 698 to which we venture to briefly draw attention, as hitherto it 
and Almae ame рыша 7 17 у п Poeme to have passed unnoticed by the Pross. 

a Works’ Organisatio Wu aec uec cu 08 L'Ordre, in ita issue of April 4th, publishes a signed article, 
Ого against a Consulting Engineer ss yee 0 in which the writer incidentally voucheafes the following 
Gas Nagine Economy ТЕ «e E - Ses soe 705 interesting information :— 

Accidents ... - wis - ése ОЕ 
The 8 Юю Ми чи ло Хз ieu 706 On board all French warships exist certain sealed м 
1 м )) 8 8 which, in the event of war, it is che duty of commanders to 
Abstracts of Published Specifications - 708 open and act upon. 
These orders include not only precise information as to 
THE exact positions of all submarine cables, French and foreign, 
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but also full instructions in regard to the best means for 
destroying these same cables. The precise words of 
instruction quoted by the writer of the L'Ordre article are 
as follows :— 


Ce sont les cábles au grand-point indiquant la position exacte des 
câbles francais étrangers, avec indication precise des moyens à employer 
pour détruire les unes ou les autres de ces lignes. 20 ae 

(Italics in original.) | 


This, natarally, is a matter of vital interest to Great Britain. 
As long, however, as the French echemes are known to, and 
taken into account by, the English Admiralty, and adequate 
measures for the protection of British submarine cable 
systems especially of the important trunk lines—are 
included in the Admiralty schemes for war tactics, no great 
harm need accrue to England from the hostile intentions of 
her Gallic neighbour, 

Another matter to which the writer in L'Ordre has turned 

his attention is the non-advisableness of employing in the 
offices of French cable companies either Englishmen, or 
even British subjects who have become naturalised French- 
men, for—one is asked—what confidence, in the event of 
war, will France be able to place in men who, in their choice 
of nationality, have been guided merely by self-interest ? 
. It does not seem to occur to the writer of the L’Ordre 
articles that the average Briton would consider himself dis- 
graced were he to betray his employerr, and the country, 
from whom he is deriving pay and daily bread. | 

One can understand English cable clerks choosing to 
resign their posta in the event of war breaking out batween 
their adopted and their mother oountries—and very few 
heads of families could afford such heroism— but whilet 
drawing French pay they would soorn to stab in the dark, 
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as it were, by playing the low-down game suggested by the 


writer in the Paris newspaper. 

The journal in question ventures into detail in sapient 
prophesy of what is to be expected of the perfidious son of 
perfide Albion when that young gentleman enjoys the run of 
а French cable office in war time—war between England and 
Franoe, be it understood. 

May one be allowed to quote: 

i · La Compagnie a-t-elle songé à ce qu'elle pourrait faire 

si ces Anglais voulaient en cas de guerre em: e her la France de 
recevoir les noavelles d'outre atlantique. Un coup dans un appareil, 
une bobine brûlée et yora un burcau eéponiva de ses organes les plus 
indispensables. qu 
; ` (Italics i in original.) 
: This i in с old Saxon means that to. prevent the reoep- 
tion of war despatches of vital import to France, the son of 
Albion, above referred to, could, and would, by a furtive dig 
of a penknife at some internal connection or suspension, 
cripple the siphon recorder, or, by secretly disconnecting the 
duplex balance, and continuing to transmit currents, wither 
up the signalling coil. 

In the event of the cable office үйрү. їп the. unbridled 
luxury of a spare recorder, the cdblists Anglais, after wrecking 
one instrument, instead of plotting against the vitals of the 
spare one, is to make failure doubly sure by playing a much 
higher game. Fertile in resource he goes for the condensers ! 

- puisqu'il suffirait de remplacer un fil métallique par 
un ‘fil non 1 entre les vis de communication de deux des qon- 
denssteurs asses nombreux pour qu'il s.it impossible de trouver 
le point cà serait 1а "faute" . . . . Les mêmes observations 


s'appliquent aux piles Leclanché qui donnent le courant nécessaire aux 
cles. 


. This, one must presume, means that the cábliste Anglais, the 
chief phrenológical characteristic of whose cranium appears 
to be a pronounced bump of secretive and treacherous des- 
tructiveness, seizes some convenient opportunity for bending 
sharply, to and fro, a condenser connection of covered wire, 
so as to sever the conductor, without, however, affecting the 
outer appearance of the connection. 

One knows that the French employé who acted as 


technical adviser and informer to the Paris newspaper repre- 


tentative in no way worthily represents his good French 
colleagues, many of whom possess сои technical know- 
ledge. 

His idea that a secret disconnection between any two con- 
densers, ór between any two cells of a sending battery, would 
permanently cripple the working of а cable office, is er- 
tremely ridiculous, even without reference to the fact that 
the condenser outrage suggested would, under many con- 
ditions, merely modify the signals without interrupting them. 
The technical adviser evidently i imagines that боеры. аге 
joined up like battery cells, viz., in series ! i 
Truly it is hard to decide which idea is the more ludi- 
crous, that which ‘taxes the British cable clerk with treáche- 
rous intentions towards his employer, or that which pre- 
supposes the existence of a responsible cable official incom- 
petent to localise and rectify such puerile thongh malevolent 
trouble as that suggested by the Paris newspaper. 

The idea naturally presents itself that the French gentle- 
man who, in his suggestions to the L’Ordre representative, 
has evinced &o profound a misconception of cable office 
technica, must probably have been found not worth his galt 
by bis own French chiefs—which circumstance "might 
account for much bias. 


| However, i in inspiring the Paris Press with such mistaken 
notions as to the low standard of honour to be expected 
among the British personnel of French cable companies in 
war time, the wortby informer has rendered one good ser- 
vice. He has shown hat direction his own playful 
ingenuity would take in the event of his gaining access, by 
hook or by crook, to any British сае office. “ Forewarned 
ів forearmed !" | 


PM 


THE successful transmission of messages 
between South Foreland- and Boulogne 


Marconi Telegraphy. 


‘appears to have at length extract:d from scientific men in 
‘this country a somewhat tardy recognition of the merita of 
Signor Marconi's invetition ; at least, if we are to suppose 
that Prof. Fleming speaks for the scientific world im his 


letter to the Times of the 3rd inst. Prof. Fleming has seen 
Marooni’s apparatus at work at South Foreland, and he says : 

“No familiarity with the subject removes the feeling of 
vague wonder with which one sees a telegraphic instrament 
merely connected with а length of 150 feet of copper wire 
run up the side of a flagstaff, begin to draw ita megsage out 
of space and print down in dot and dash on the paper tape 
the intelligence ferried across 30 miles of water by the 
mysterious ether.” While pointing out the limitations of 
wireless telegraphy, Fleming considers that it should be with- 
out delay applied in marine signalling, in the many cases where 
communication by cable is impossible. When some method 


of detecting the distance of the transmitting apparatus has 


been devised, the value of the system in preventing collisions 
and shipwrecks ought to be immense. It would be rash to 
assert that this desirable improvement is impossible. Another 


improvement that ig much to be desired, is some means of 


corcentrating the stream of waves in one direction, or 
at least preventing the escape of the waves in undesired 
directione. Thie, let us hope, is also within the power of 
science. The proposal to transmit messages across the 
Atlantic appears to us to be rather wild; at least the con- 
ditions are by no means the same as in the successful ex- 
periments already carried out, since the ether waves would 
have to pass through a considerable mass of sea or earth, or 
else travel in a path very much removed from the orthodox 
straight line. M 


Electrict v. steam on the South Side Elevated 
Railroad, Chicago.—The New York Electrical. Review has 
received X following interesting ing figures res regarding the com- 
patin operation of the South Bide Elevated Railroad of 

cago by steam and electricity. The figures are for the 
months of November and December, 1897 and 1898, the 
first strictly comparative months ih the operation of the 
road. The road, including “loop” operation, 19:44 miles 
of track, in 1897 was operated by steam, and in 
1898 entirel y by the Sprague multiple unit electric system. 
In мено to all “Joop” ia giana there is a rental а 
equal to 10 per cent. on the gross pasdenger receipts of t 
road. This should be considered really as an interest charge 
not as an ö expense. For these two months the com- 
parative table following showa:—-(a) Ratio of expenses to 
earnings, including “loop rental, taxes, and licenses ; (5) 
ratio of expenses to earnings, excluding “oop” rental; but 
Б 5 taxes and licenses ; © net MAD: — 


(a) o І © 


a 


- November, 1897, team. 873 $10,603.80 
„ 1898, electric ... 57:3 Изи $39,448.56 
dc Dae bu 1897, steam. ~. 896 . 736 714.691 68 
„ 1898, electric ... 550 454 $86,355.68 ` 


— —— . — — — — 


vol. 44. No. 1,118, APRIL 28. 1899.] 


THE ELECTRICAL REVIEW. 


667 


INDISPENSABLE ACCESSORIES 


OF ELEC- 
TRIO TRACTION. : 


at 


By HENRY E P. COTTRELL, AMICE. 


IN the early days of electric traction motor cars were simply 
replicas of horse cars in design, and the general 
distribution of their essential parts was the same. 
The first modification introduced: was a progres- 
" E кш of the. 5 of the car 
Љоду to it strong enongh to support one 
end of the motors, the other being slung 
directly from the axles. A oomparatively short 
experienoe. showed, however, that an underframe 
of the horse car type could not be made suffi- 
ciently strong to satisfactorily support the | 
motors, and that the pitching of the car bodies in the ver- 
-tical piane interfered: most undesirably with the working 
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Fig. 1.—EARTC T Bemis TRUCK. | - 


The modern electric car truck owes its origin to the 
attempts made to overcome this difficulty, and without it &he 
t successful working of electric tramways, both in the 

ew World and the Old, could never have been adhieved. 


Fic. 2.—Earnty BRT. Tauck. 


The idea of а separate truck to carry the motors as. well as 
to support the car bodies once evolved, inventors turned their 
attention to cacy, new types and perfecting details, to 
removing defecta in the trucks as they became apparent, and 
to meeting ideal requirements, 


Fig. 3.—KHianty Рвскнам TROCK. 


_ The original type of independent track consisted of four 
‘pedestals or Joke, between the jaws of which the journal 
boxes were held, and to which were attached an under and an 
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- Fia. 4—Ёшат Рискнлм Extension Thu. 


upper frame, These frames were progressively strengthened 
vertically, horizontally, and transvereely,.to. enable them to 
support the motors which were suspended: thereto. by -cross 


a 
* 


lower 


bars. On the upper frame the car body itself rested. Figs. 
1, 2, 3, 4, 5, 6, 7 and 8 illustrate various steps in the evolu- 
tion alluded to. Nos. 1 and 3 bear the unmistakable imprint 
of the prototype horse car, the lower frame being evidently 
introduced to furnish the support for the motor platform. 
No. 2 shows how this lower frame was made more directly 

rt of the pedestals, with the object of reducing the bracing 

tween it and the upper framing, and it also shows the 


= E 


evolution of the principle of the double yoke.and curved 
framing. -Nos. 6, 7 and 8 are developments of ‘this ‘double 
yoke principle to meet the requirements of ап extended 
truck platform. EE 
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Tic. 6.—Brmis Ёхтикзон Truck. 


The trucks illustrated in Nos. 4 and 5 are examples of the 
first attempts to introduce the principle of the braced 
cantilever into the construction of trucks with an extended 
platform. The first dates back to the year 1890, aud repre- 


sents the type of braced cantilever with a strutted bracket 
which has been adopted with such success in railway bridge 


IJ. лар. Here the top frame of the truck wss-entirely 


issociated from the underframe of the car and lowered to 


Fra. 7.— Ввп No. 1 Твоск, 


the level of the under side of the pedestal forks where t 
became the top boom of the truck truss, the lower frame 
being kept on the level with the bottom of the pedestals and 
becoming the lower boom, the pedestals forming a part of 
‘the framing between the two booms of the truss. No. 5, on 
the ‘other hand, was an attempt to utilise the suspension 
pus le in the framing of the cantilever car truss,, the 

m in this case was the main boom of the truss and 


‘its projecting cantilever ends were stiffened by suspension 


Fra. 8. -Modoran Extension TRUCE. 


members passing over the p:destale; In railway bridge 
building this principle has also found numerous applicatione, 
bat it cannot be said to have been nearly as su ul as 
the strutted bracket previously mentioned. The two when 
zused in connection have; however, afforded most satisfactory 
results, ag instance the famous Forth Bridge which was 
built on the combination ef these two principles. | 
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There are three possible forms or combination of forms of 
truck to support car bodies:—First, the single four-wheel 
rigid base form; second, the multiple six-wheel radial or 
hioged form; third, the duplicated four-wheel rigid base 
form or double independent Ки The first for ordinary 
street motor сага has the merit of simplicity and economy, 
the second is expensive and liable to leave the track on 
reverse or S curves, while the third becomes necessary when 
the motor car expands into the large interurban railway 
motor carriage. 


To fulfil the requirements of electric traction a truck must 


the following qualities: — 


1. The weight must be reduoed to the minimum con- : 


sistent with rigidity and strength. 

2. The bracing must be so disposed ав to keep the truck 
atiff and true to form independent of the car body under 
the extremely severe strains produced by rounding sharp 
curves and passing from the level on to а gradient, and to 
counteraot any tendency in the car to droop at the ends. 

8. The journal boxes must be dustproof and self-lubri- 
cating, and r«quire a minimum of attention. 
la 4. The brake action must be simple and effective, 
powerful and easy of adjustment, the brake blocks must be 
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12. In addition to the desiderata mentioned under 7, the 
attachment of the car body to the truck through the spri 
must be such as to minimise wear and tear in the car body 
itself, ав well as in the wiring, and avoid possible motor 
destruction through sbort-circuiting. 

By far the greater number of cars on our tramways belong 
to the first, or “four-wheel truck type," with a rigid base 
reduced to the minimum length consistent with efficient 
support for the car body under all conditions of loading. 
This. is unavoidably necessary on the tramway installations 
in the older towns in Earope, where the streets are oompara- 
tively narrow and tortuous, and where the passage of cars 
with long bodies mounted on bogie trucks would be a ү 
tical impossibility. The American truck builders have 
specially devoted their attention to completely solving the 
problems involved by these conditions. The building of 
motor trucks was quickly recognised to be a speciality, and 
the builders became specialiste. The same methods were 


applied to developing and perfecting trucks which have been 


applied with such conspicuous success to machinery gene- 
rally in the United States. These methods consist essentially 
in perfecting details rather than in modifying or altering 
fundamental ideas, and in gradually &tandardieing these 


пт 
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Fie’ 13. 


readily and quickly replaceable, ard their position must te 
uneffected by the spring motion of the car itself. 

5. The general arrangement of the track must be such 
that the essential parts (i.s., motors, wheels, axles, journal 
boxes, brakes, &c.), can be easily and promptly got at for 
removal without dismembering the car. 

6. The car body must be attached to the truck во as to be 
readily removed by loosening a few bolts without jacking 


up. 

7. The sprirgs must be во di as to ensnre equally 

smooth car running when light or fully loaded, and prevent 
itching due to momentary inequalities of loading, or 
ongitudinal track imperfections, as well as rolling due to 
entering or leaving sharp curves or transverse track imper- 
fections, and, lastly, entirely do away with metal jars and 
the pounding of rail joints and switches. 

8. The wheels and axles must be of appropriate form and 
construction. 

9. All strains on bolts must be reduced to a minimum во 
as to avoid their working loose. 

10. Accurate construction must be assured to reduce cost 
of maintenance to a minimum. 

11. In the case of the single four-wheel truck, the wheel 
base must be reduced to between 5 feet 6 inches and 8 feet 
and yet efficiently support а heavily loaded car from four to 
five times the length of the wheel 


details in accordance with the requirements of practice, and 
not as is usual in Europe by indefinitely varying them to 
meet the requirements of each individual case. 

The first attempts to introduce the braced cantilever prin- 
ciple in track trusses, delineated in бра, 4 and 5, were due 
to Mr. Edgar Peckham and Mr. G. G. Brill герох 
These types were designed to inorease the spring of & 
truck, with a limited rigid wheel base, so as to afford adequate 
support to a car body of ever increasing dimensions both in 
width and length. 

The truck truss extended on the cantilever principle was 
very soon recognised to be the type which alone could afford 
satisfactory support to both car bodies and motors. Its chief 


and crowning merit lies in the combined stiffness and 


strength uced by the braced trusses of which it is oom- 
‚ posd. The fundamental principle of the braced cantilever 


truss beiog once admitted as the bəst for the extended truck 
platforme, the question of truck design resolved itself simpl 
into the perfecting of the details. The type embodi 
in fig. 4 proved susceptible of indefinite improvement, 
while that in fig. 5, for reasons mentioned below, did not, 
and it has practically been abandoned by the constructors 
for an unbraced cantilever bracket. 

The stiffening of the cantilever projections by suspension 
rods, as shown in fig. 5, was found in practice to 


distinct disadvantage of involving the constant taking up of 


induced the Brill 


by the Peckham 


constant, notwithstanding the lengthen- 
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the elongation of the rods by the tightening of the oouplings, 
and the constant liability of the cantilever projections to 
droop, while the repeated increase of strain thus thrown on 
the underframing of the car platforms tended to permanently 
pat them out of shape. The lower boom of the truss, as 
shown in fig. 5, was completed across the jaws of the pedestals 
by straps, bolted below them; these were directly liable to 
deformation through the drooping of the platforms, and the 
straps being bent, the distance b:tween the jaws of the lower 
ends of the pedestals was reduced so that difficulty was 
experienced in slipping ont the axle boxes. when the wheels 
required removal, and the springs in the yokes became prac- 
tically useless. 

These drawbacks 


Company to aban- 
don the stiffening 
of the cantilever 
ends by the sus- 
pension: principle, 
and to substitute 
unstiffsned solid 
brackets therefor. 
Figs. 9 and 10 are 
examples of the 
standard extension 
cars constructed 


and Brill Сош- 


рага in their 
atest practice, 
drawn to the same 
scale, from which 
their essential differ- 
ences become readily 
apparent. Fige. 11 

12 are diagrams showing the way in which the canti- 
lever truck trusses have been combined by the t wo companies 
with the stiffening truss under the car frames. For the purpose 
of extending the support afforded by the truck to the car body, 
the trusses have practically become part and parcel of each 
other. The essential differences between the two trusses are 
also clearly apparent from these diagrams. The support 
afforded to the car platform in the form delineated in fig. 11 
is obviously superior to that in fig. 12 
in ing additional strats outside 
the elliptical springs, an arrangement 
which admits of the angle of the 
inclined extension rods being kept 
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ing of the car platforms, while the 
arrangement in fig. 12 does not. The 


design in fig. 11 constitutes a truss in Ж Jb. 
connection with the truck in which — || [М мл ĩ5ĩ5V2dQ 
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in figs. 9 and 11 is much greater than zm 
that shown in figs. 10 and 12, and ЖИДЕШ И ЖЕ И И ЫЕ Sees 


that the inclination of the raking Ыр 


members of the extension truss is. 
much more favourable for affording 
support in the former than in 
the latter. Also that whereas the 


.underframing of the саг body serves to materially 
increase the strength and resistance of the same to bending 
moments at the ends or to counteract the tendency to . 
drooping in the former, this is not at all the case with the 


latter truck. TP 
Tbe adaptation of the extension vigas in the truss 
shown in figs. 9 and 11 is evidently the only practical 


solution of the problem involved in the ever increasing 


demand for longer car bodies supported on a single four- 
wheel truck of a limited wheel base. The following table 


Fic. 13.—35-Foor Орим Олв om PxokHau SINGLE TRUCK. 


gives the maximum rigid wheel base that can be employed 
on curves of restricted radius without danger of running off 
the rails under ordinary conditions of tramway permanent 
way, and without guard rails : — 


TABLE I. 


Minimum radius of curve in feet ...20 25 30 40 50 60 70 
Maximum rigid wheel base in feet. 54” 6 64 7 "7X4 8 85” 
To use a rigid wheel Басе of 64 feet on a onrve of 25 feet 
radius with safety, or one of 7 feet on a curve of 80 feet 
radius, it would be n to ensure that the line was laid 
exactly to gauge and also to provide check rails. Neither of 
| | these special pro- 
visions being prac- 
ticable on 9 
street tramways it 
is olearly apparent 
that the difference 
of a few inches in 
the length of the 
rigid wheel base 
may make all the 
diff-crenoe between 
‚ safe and uninter- 
rupted service on 
a given system and 
one constantly sub- 
ject to delays 
through the derail- 
ment of the cars 
circulating over it. 
Under the  con- 
ditiong generally 
met with in street 
service, it is found 
| | to be impracticable 
to lengthen the rigid wheel base much over 7 feet, and 
hence it is imperative to supplement this short wheel 
base by as long а spring base as possible, or in effect 
to substitute for the deficient wheel base an extended spring 
base so that the modern long cars should be Сиш оп 
their springs as far apart proportionately, as they would 
have been on the estals in which the axles worked, 
had the obsolete horse car arrangement been followed out in 


Fig. 14. 
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present instance. The height of the car platform on the 
sills above rail level is practically a fixed quantity in street 
tramways—in ordinary cases it amounts to from 27 inches to 
30 inches which may be said to be a maximum —80 that there 
is very limited space for the underframing and trussee, this 
8 is considerably less than the diameter of the wheels. 

he difficulty involved by these conditions becomes imme- 
diately apparent when it is remembered that the resistance 
offered by a truss to bending varies directly as the cube of 
its depth. The combination of the car underframe truss 
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with the track truss on the extension principle by which the 
extension rods instead of terminating at the extremities of 
the truck frame are carried below and aroand the lower 
member of this frame, and are stayed to the car sills by bolte 
passing throngh the truck pedestals and end springs, as 
shown in figs. 9 and 11, bas completely met and overcome 
these difficulties by utilising the space occupied by the truck 
trusses to secure the depth required for the car body trusses. 
This arrangement has afforded a practical solution of 
desideratum No. 11 mentioned ante as required by the ideal 
truck for electric traction pu , and has rendered it 
practicable to operate upon single trucks with a 7-foot rigid 
Wheel base, car bodies up to 35 feet in length (fig. 13). 
This length of body must be considered to be а maximum, as 
far as electrio tramways in the older cities of both Continents 
are concerned; bat it alao amply demonstrates the prac- 
ticability of construoting all the rolling stock required to 
work them with ordinary single trucks, and consequently of 
running them witha maximum economy of driving power 
which would not have been ible had swivelling or bogie 
trucks been unavoidable, the loss of power in these due to 
friction of wheels on track and friction of swivel plates, 
being necessarily greater than that in a single truck. 

A few words upon the relative advantage of a cer- 
vice conducted by single truck cars as compared with 
double truck cars may not be out of = The 
accompanying load diagram 
city electric tramway is typi 
shows distinctly that there are two maxima per 24 hours, 
one in the morning and one in the afternoon, when 
the number of passengers to be carried is greatest. The 
disadvantage under which a car of relatively smaller seating 
capavity, such as a single truck car, invariably must labour 
at these times is obvious; but this disadvantage has been 
overcome by adding, temporarily, a trailing oar to the motor, 
and this arrangement seems to afford the most practical 
solution of the difficulty in crowded centres with dense 
traffic, such as the older cities possess. The multiplication 
of the carrying units or the increased frequency of their 
circulation, is the most convenient ideal for a dense traffic, 
and if in addition to this multiplication of units, by the 
device of attaching a trailer to each motor car, the carrying 
capacity of the unit itself can be momentarily increased by, 
say, 50 p-r cent. (bringing it up to over 13 times the capacity 
of a double truck car), to meet the requirements of the 
morning and afternoon maxima, all that is possible will have 
been done to meet the requirements of the traffic in question. 
The cost of working a single track oar service with added 
trailer at the periods of maximum traffic is not greatly in 
excess of that of a double truok car service. The following 
tables give the relative cost of working on two tramways in 
the United States, the one with a single truck car service 
with trailer added on 26 per cent. of the trips, the other 
with a double truck car service, both having a daily average 
car mileage of 115. 


TABL II.—CosT PER 1,000 PASSENGERS CARRIED. 
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| Bingle : Double 
— | truck truck 
| care. cars. 
Motor cars, renewals of wheels and brake blocks | 194. | 234d. 
T railers Т ” a9 » 23d. » 
Motor cars, repairs and maintenanoe of trucks. 394. ' 404. 
Trailers 5 


| d. 
motors. | 69d. 
1354 
| 


7034. 
1344. 


Motor cars hn 75 


TABLE III. — POWER EXPENDED. 


Av "att. 
perce Weight. | hours per me 
== ua | ют. рар 
Bingle truck cars and trailer (added | | 
on 26 per cent. of trips) ..| 9528 ; 105 7:9 
Doubetruckearm ...  .. «| 36 11°75 59 


(To be continued.) 


fig. 14) of an ошау 
of most city work, and 


THE ELECTRIC CURRENT IN CHEMISTRY. 


IT is now almost a century since Volta, the Italian physicist, 
wrote the following words: — 

“T have made experiments, showing the transmission of 
the electric fluid. . . 1 have applied different metals to 
all sorts of animal bodies . . . . even to such sub:tances as 

per, leather, linen (well saturated with water), as well as 
o water itself .... The metals are not only conductors of 
electricity, but they also excite it, and this is a grand dis- 
covery.” 

It was, indeed, a “ grand discovery,” for it led to further 
investigation with the final demonstration that “ animal and 
metal electricity " were identical. What is more, it opened 
the way to the construction of the battery bearing the name 
of this honoured investigator, who little dreamed of the 
splendid achievements which were to follow the introduction 
into chemistry of the form of energy thus made so readily 
accessible, 

Volta failed to observe the decomposition which arose 
upon immersing the terminals of one of his cells in water. 
That was to remain for the keener vision of Nicholson and 
Carlisle. The chemical phenomena, exhibiting themselves 
constantly to Volt. while experimenting with his battery, 
were to him absolutely devoid of interest, yet they eventually 
attracted the attention of a brilliant coterie of investigators, 
whose discoveries could never have come in their most 
shadowy forms to Volta in his wildest dreams. In evidence 
of this may be mentioned the electrolytic decomposition of 
water, the deposition of the metals lead and silver (probably 
the beginning of e'ectro-chemioal analysis); the remarkably 


. mysterious and quiet passage of oxygen from the end of the 


silver terminal over to the zinc terminal, where it appeared 
as gas—all observed by Ornikshank; the discovery by Davy 
that the current set free hydrogen and oxygen from water in 
the proportion in which they united to form the parent sab- 
stance; the conclusion reached by Ritter that reduction 
invariably took place at one pole while oxidation occurred at 
the other; the evolution of Grothuss' theory in regard to the 
decomposition of liquids generally by the current—a theory 
bighly suggestive in various directions; (the esterification 
theory of Williamson is based upon the same idea of alternate 
decompositions and re-formations) and the magnificent con- 
quests made by Davy, culminating in the isolation of the 
iateresting and valuable alkali metals, sodium and potassium, 
giving to the chemioal world not only two new elementa, 
but also inciting students the world over to research in wide- 
reaching fields—a discovery pronounced by Ostwald to be 
* the close of the first act of the-electro-chemical drama.” 

Bat richer discoveries were to follow. We may recall the 
labours of Berz:lius and Hisinger, upon which was founded 
a theory now almost forgotten, and in ite day a retarder, in 
some measure, of the proper understanding of simple chemical 
combinations. Bat it was helpful, and contributed, at least, 
a mass of facts, applied successfully later in the solution of 
various chemical problems. Ў 

Then mention must be made of Becquerel, de la Rive, and 
Pfaff, who contributed much of lasting value during the 
controversy waged by the adherents of opposing schools in 
regard to the origin of tbe current, in the midst of which 
appeared the immortal Faraday, fixing the relation between 
the electrical magnitudes and the combining numbers of 


. chemistry, really taking the initial steps in the foundation of 


the quantitative period of electro-chemistry. Reference to his 
work might fill columns, but it is sufficient to mention his 
identification оѓ “ machine and Volta electricity”; his 
declaration concerning electro-chemical decomposition that 

* the effect is produced by an internal corpuscular action, 
exerted according to the direction of the electric current, and 
that it is due to a force either superadded to or giving direc- 
tion to the ordinary chemical affinity of the bodies present; 


bis suggestion, after wrestling with the nomenclature of that 


prevalent in electro-chemistry, of the terms anode, cathode, 
electrode, ion, &c. ; bis efforts to measure electricity when he 
wrote “ that the decomposing action of the current is coun- 
stant for a constant quantity of electricity,” and following 
this thought constracted an instrament which, “being inter- 
posed in the course of the current used in any particular 
experiment, should serve at pleasure either as & comparative 
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standard of effect or as a positive measurer. of this subtile 
agent.” Again, having repeated all his earlier experimenta 
with the most varying conditions, he wrote, “variations in 
the intensity . . . . produced no difference as to the equal 
action of large and small electrodes”; and when he had 
completed his volta-electrometers they were so arranged that 
* after the current had passed through опе it should divide 
into two parts; these, after traversing each one of the 
remaining instruments, should re-unite. 'The sum of decom- 
position in the latter two vessels was always equal to the 
decomposition in the former vessel . . . . exaotly the same 
quantity of water was decom in all the solutions by the 
game quantity of electricity.” When the current acted upon 
caustic soda or potash, magnesium sulphate or sodium 
sulphate, just as much hydrogen and oxygen were evolved 
from them as from the diluted sulphuric acid with which 
they bad been compared. And then there is his final declara- 
tion in regard to water “ that when subjected to the influence 
of the electric current a quantity of it is decompoged exactly 
proportional to the quantity of electricity which had 


Brief allusion must also be made to the electrolysis of 
molten salts, also conducted by Faraday. It has been said 
that the data communicated by Faraday, as the result of his 
years of observation of the action of the electric current upon 
chemical compounds, are ашп the most important in the 
history of electro-chemistry. They form the basis of all the 
quantitative laws which have been developed in this special 
field. They merit place side by side with the law of com- 
bining weights. 

Equally ip teh perhaps, both from a theoretical and 
practical standpoint have been the results recently won by 
the introduction of the current into the field of pure chemistry 
through the persistent efforta of untiring investigators. In 
the diffusion of solids in their solvents, van't Hoff perceived 
a simflarity to the expansion of gases; he succeeded in 
measuring that diffusive, expansive force bearing the name 
osmotic pressure, a discovery гше ran most important 
consequences. The варе relation : сеш gos volume, 
attending pressure and temperatures, vogadro to 
promulgate his hypothesis in regard to molecules—a thought 
considered as a fundamental in our science. This hypothesis 
van’t Hoff made bold to apply to solutions, and there resulted 
a theory for solutions analogous to that previously wrought 
out for gases. To-day molecular weight determinations are 
made almost daily in our research laboratories as an indirect 
consequence of this deduction. Indeed, the laws governing 
osmotic pressure, when applied in the most varied forms, 
remained satisfactory, except with solutions of salts, bases 
and acids. Their osmotic pressure was far beyond what 
could be expected from the theory of van’t Hoff. How was 
this to be explained? The answer came from Arrhenins 
(1887), who showed that the departure from law is due to 
dissociation, and that the dissociation of bodies in their 
solvents occurs only in the case of those which oonduct the 
electric current, i. s., with electrolytes. Compounds not dis- 
sociated in aqueous solation—which adhere to the law of 
osmotic pressure—do not conduct the electric current. There 
remained but a step to the assumption that the prodacts of 
dissociation, in aqueous solution, were identical with the 
substances termed ions, which in electrolysis appear at the 
electrodes. А logical query, consequent upon this declaration, 
Was :— 

Are, for example, free potassium and free chlorine P a 
sent in an aqueous solution of potassium chloride? Ostwald's 
reply to this question was :—“ What actually exista in the 
solution are single potassium atoms with enormous electrical 
charges. We do, not know what these are in reality, 
but this we know, that the chemical properties of substances 
are greatly altered by electrical charges. On the other hand, 
what we know as free potassium is a solid substance whose 
molecules consist of potassium atoms not charged with elec- 
tricity at all. . Assoon as the ium atoms 
in solution lose their charge, as they do, for example, when 
led by an electrio current to а platinum wire, where they can 
give up their electricity, potessium with its ordinary pro- 
perties is at once produced.” 

A further consequence of osmosis and that of free ions in 
solution is Nernst’s theory in regard to electric current in the 


voltaic cell 
(To be continued.) 


THE PESCETTO STORAGE BATTERIES: 


IN a commanication to the Associazione Elettrotechnica 
Italiana, dated so far back as October, 1897, Lieut.-Col. F. 
Pescetto gave some details relative to the secondary battery 
plates of the Société Italienne d'Electricité, constructed on 
the Cruto system. His paper has been reproduced in 
l'Industrie Electrique, and it would appear that the details 
in question are applicable to the Pescetto storage battery we 
mentioned—with special reference to the data furnished in 
the very elaborate catalogue of the company formed to con- 
struct and supply this battery—in our last issue. 

We hope that information of & more recent date and, we 
may add, of a more satisfactory character in regard to certain 

ints of practical importance, may be shortly forthcoming. 

n describing the grid supports for the active material, 

M. Pescetto says :— | 

The plate of the Société Italienne d'Electricité, on the 
Cruto system, appeared to me to be the one that most effec- 
tively conduoted the current into the mass of active material, 
and that enveloped every portion of it во ав to prevent its 
becoming detached, whilst at the same time it combined the 
conditions required for lightness. In this plate the bars have 
а transverse section (sic) very high in relation to the width. 
(This statement is not at all elucidated by the diagram repro- 
duced below, which accompanies the description.) With a 
knife (?) cuts are made in the bars, by means of which, on 
each face and for each y beri four prongs are produced, 
with their points in the direction of the centre of the hole. 
If the grid were simply of lead, the points would be very 
quickly corroded by the chemical reactions. They are ren- 
dered much more durable by sre lg rica for lead of an 
alloy of this metal inattackable by the electrolyte.” 

Now, unless the “ knife" above mentioned forms part of 
a rapidly acting mechanism; if, that is to say, the prongs 


have to be uced by hand labour, the process of manu- 
facturing the grids does not appear to be commercially prac- 


ticable. It would fail in practice by reason of too much 
main-d'œuvre. For there are already in existence grids 
prodaced by processes of casting, which are probably as 
efficacious in retaining the active material as those with the 
eight projecting prongs to each alveole, As to the alloy, 
inattackable by dilute sulphuric acid in which it constitutes 
the anode, we have heard of such a body, at intervals, 
during the last 18 years ; but experience has not shown that 
any alloy answers the required purpose better than pare lead. 
And we are told that, in the case of a grid of pure lead, the 
distinguishing characteristic of the Pescetto support would 
rapidly disappear by corrosion. 


We have no intention of entering upon a lengthy criticism 
of M. Pescetto’s paper, for it is quite possible we might be 
informed that the shortcomings insisted upon have for some 
time past been remedied. The superiority which is claimed 
for this form of storage battery is, probably, mainly 
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dependent upon the physical condition of the active 
material, brought about by the admixture with the oxides 
of lead of а subtance, termed by the writer the ulmate of 
ulmsn, obtained by boiling sngar with dilute sulphuric 
acid. This substance, brown in colour, is sparingly soluble, 
and would, no doubt, be eliminated from the peroxide active 
material, not merely in virtue of this so'ubility, but by 
oxidation. It is conoeivable that its gradual elimination 
would leave the active material in a condition of porosity 
allowing acoess uf the acid to the interior of the mass, and 
thus practically augmenting its capacity, without impairing 
the conductivity of the peroxide. This agglutinating 
material is said to confer a certain degree of elasticity to the 
plate, a statement which appears to suggest that it would 
resist the oxidising action of a lead anode in dilute sulphuric 
acid. But the elasticity in question, supposing it to exist, 
mnst be referred to the i physics! condition of the 
peroxide material, for it a quite certain that no com- 
pound belonging to the series which includes ulmic, humic, 
and geic acids could withstand the oxidising action above 
mentioned. | 

It is stated in the paper that, according to the experi- 
ments carried out during a year by M. Carmine Siracusa, 
the director of ithe manufactory Delonging to the Cruto 
Company, the specific (energy) capacity of the new cell 
varies, according to the rates of o and discharge, as 


Рев POUND OF PLATES. 
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Rate of charge, Rate of discharge, Capacity, 
amperes. amperes. . watt-hours, 

“90 2 09 11:8 
ditto. 3:90 109 
4 54 2 09 60 

ditto. - 390 5'45 

9 09 209 3'18 

3:90 3 09 

—€———— — 


STEAM TURBINES. 


By RANKIN KENNEDY. 


(Continued from page 899.) 
WE may consider the De Laval turbine as the modern per- 
fected free jet turbine; in it the high velocity has been 
accepted as inevitable, and by clever mechanical devices the 
difficulties of high velocity have been met and overcome, as 
far as they possibly can be, except in the oase of gyroscopic 


Fia. 12. 


effects on board ship; a flexible shaft is all right in a turbine 
on а fixed foundation, but it cannot resist bending, due to 
movements of its bad-plate. 

It is, of course, immaterial in free jet turbines whether 
the fluid entera by the side (or flows axially), the outside or 
the inside of the periphery of the wheel, that is, in the lan- 
guage of the hydraulic engineer, it makes no material dif- 


ference whether it is an outward, inward, or axial flow 
turbine. The choice between these forms is made for mecha- 
nical reasons and ease of construction ; the axial flow ad 
by De Laval seems to meet the requirements in a wheel, 
mechanically strong, and easily made. | 

We now turn to the pressure turbine; it has not yet been 
perfected, but is of great interest. Fig. 12 is a diagram 
showing a metal globe, fed by high pressure steam through a 
joint, c, in a pipe, P, free to move round the joint in a circle. 
The globe has a nozzle, o, on one side; we may thus get a 
pressure of, say, 100 Ibs. per square inch on the inside of the 
globe, the supply pipe being so much larger than the nozzle 
that the pressure is maintained constant. Now, suppose the 
orifice of the nozzle is half a square inch in area, it will be 


evident that on the side of the globe opposite the orifice there 
shall be a half square inch more surface for the steam to 
press against than on the orifice side, and this will give a 
pressure of 50 lbs. oma, Ps globe round in the direction 
of the arrows in opposite direction of the jet. 

It will be clear that the motion is purely due to unbalanced 
pressures, one side of the globe is reduced in area by the 
amount of the area of the orifice, hence the force ing on 
the opposite is unbalanced, this is the principle of action of 
pressure turbines. 

Fig. 18 shows by diagram an experiment proving that the 
two kinds of turbines may balance each in pressure, 
and is of value to us when we come to calculate the power of 
turbines, here a jet issnes from a globe and strikes on a curved 


blade, if they are properly adjusted there is no motion on the 
pivoted centre, c, for the back pressure on the globe is 
exactly balanced by the pressure of the fluid thrown agai 
the blade, this result greatly simplifies the arithmetic in our 
calculations later on. 

If we remove the curved blade, a weight to balance the 
back ат must be fixed on the end of the balance at w, 
and this weight will be proportional to the area of the orifice 
multiplied by the pressure. | | 

One condition of perfect action will be obvious, and that 
is the supply pipe to the globe, or more strictly speaking to 
the orifice, must. be so large that the full pressure is main- 
tained right up to the orifice, if the supply pipe is small the 
boiler pressure may be 100 lbs. while only 20 lbs, is main- 
tained in the globe. Old Hero seems to have realised this, 
for he placed the nozzles right on the boiler and let the 
boiler rotate, the boiler being one with the engine. 

Several attempts to make practical turbines on this 
pressure principle were made about 50 years ago in 


. elevation and 
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Glasgow district, one shown in fig. 14 was used for a fan 
blower, and another, fig. 15, was used for driving a circular 
saw direct. Eminent Scotch engineers, Ruthven, Nasmyth, 
Gorman, and the versatile Swede, Eriooson, made steam 
turbines much on the same lines as these illustrated. 

Fig. 14 has steam orifices on the end of curved supply 


pipes, it is safe to presume that full pressure was not main- 


tained behind the orifices, and that thereby much effect was 
lost, and that owing to the difficulty of balancing such a rnde 
wheel, the speed would be far below anything approaching 


that of economy. 
Fig. 15 isa design. The nozzles are formed between 
two disos by shaped pieces, с, с, с, c, making a hollow case for 


steam supply. 


Fig. 16. 


Realising that these wheels had to run at speeds beyond 


what these engineers could meet, with the limited means at 
command, the plan of patting several in series was soon pro- 
posed with a view to better economy in steam, at the 
obtainable velocities, but we need not here refer further to 
these early turbines. 

We find Parsons with a 1 for a pressure series of 
turbines in Patent 8, 854, 1893. Fig. 16 is an end sectional 
а side sectional view of three turbines in 


series. 
It will be at onoe obvious how the supply pipes, A, a, are 
made large enough. Fig. 17 js a motion of tus pipe. 1 show: 
the orifice, a. | МЕЕ 
steam enters by a hollow shaft at о! and c?, and then, 
{тош one com the 


; this increased volume of the steam 
ав it expands from one to the other; but, to be consistent, 


the supply passages should also be increased in area, thus 
introducing more mechanical difficulties. | 

It is of no use expanding the orifice beyond the area equal 
to the inlets of the steam; if the steam cannot be maintained 
at high pressure immediately behind the orifices, that is at c, 
in fig. 17, then the driving effect is obviously lost. 

More about this expanding principle in turbines will be 
said when we come to consider the calculations to be made. 

It may be pointed out that these pressure turbines work 
just as well И we put the pressure outside and let the fluid 
flow in; in fig. 16 the casing may be filled with steam at a 
pressure flowing into the orifices, the wheel would then 
revolve in the opposite direction, and thus a reversible tur- 
bine has been arrived at; for marine engineering work a 
reversible turbine is necessary. 

"These turbines now under discussion act es by pressure 

difference, require no guide blades, and like the free jet 


Fra. 17. 


impulse turbines are essentially very high speed turbines, so 
that all the balancing and other devioes required for high 
speeds must, be applied to them. 

In this form the turbine is not very snitable for 
series working. It already bæn pointed out how essen- 
tial it is to have full pressure behind the orifice. A glance 
at fig. 16 will show that after paming through the first 
turbine, the quantity of steam which 
has passed the smallest nozzles or 
orifices cannot possibly maintain a 

ressure behind the orifices of the 

size farther on, so that the work 
will be nearly all effected in the first 
wheel, that is the great drawback to this 
pressure turbine. 

It works perfeotly but with little 
economy as a single wheel. 

It v осот а € pad 

to depart from this simple form, 
iul to shape the orifices into curves 
and use guide blades, so that to some 
extent these tarbines become impulse 
turbines. 

Morton’s pressure turbines are of 
this class, and are of interest as de! 
how it is necessary to direct the flow o 
n from one turbine to the next when plaoed in series 


er. 

In turbines acting by difference of pressure only, the 
benefits derived from series working cannot be obtained on 
the system of expansion of the size of the orifices in each 
turbine as they near the exhaust end. Such expansion merely 
maintains the velocity of flow and reduces the pressure just 
where it is most wanted, that is at c, fig.17. The object of 
the series arrangement in correct designs is to reduce the 
v of flow and still maintain the pressure. 


the inner pressure in diagram 12 is 100 Ibs. per square 
inch, and the outer pressure atmospheric the velocity of fiow 


will be 880 feet per second, when the into which the 
steam flows is less than }ths or the initial pressure the velocity 
is about constant at 880 feet a second. 

The object then to be attained by series arrangements is 
to make the preasure into which the steam flows much greater 
than 3ths the initial pressure. 

The ini:ial pressure in fig. 12 is 100 lbs. per square inch, 
ths of 100 = 60 lbs., 40 Ibs. difference, a difference 
too great to reduce the velocity of flow appreciably ; 
if, however, we make the pressure into which the 
steam flows +%ths of the initial, Poths of 100 = 90 
= 10 lbs. difference, and put 10 turbines in series working 
at a difference of 10 Ibs. between each, we shall have still a 
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baok pressure of 100 lbs. on the series as a whole, but steam 
will be saved, for the velocity of flow will be reduced; how 
this difference of pressure is to be maintained between the 
turbines in the series we shall find later on. 


(To be continued.) 
—— 


PHYSICAL SOCIETY. 


ORDINARY MEETING, APRIL 21st, 1899. 
Ма. T. Н. BLak LRT, Vice-President, in the chair. 


A MATHEMATICAL paper on "Tum Errrcr or a Вор CoNDUCTING 
BPHEBB IN A VARIABLB Mae TI FIELD on THE MAGNETICO 
InpuoTion AT A Poner Оствірк,” was read by Mr. О. 8. 
WHITBHEAD. 


І: is an investigation of the magnetic induction at а point outside 
a solid induoting sphere waen magnetic disturbances are taking place 
in the dielectric envelope. An expression is given for the maximum 
value of the magnetic induction when the sphere becomes an infinite 
plate, and the inducing system consists of an alternating current in 
a circular circuit whose plane is parallel to the plate, i.c, when the 
maximum value of the induction tangential to the surface is zero. 
A second expression gives the maximum value of the magnetic 
induction normal to the surface for a point at considerable distance 
from the axis, and just outside the plate. In this latter case 
the msximum value of the induction tangential to the surface 
appears as a function of the msximum current of known 
frequency in the inducing circuit, the various dimensions in space of 
the system, and the permeability and specific resistacca of the plate. 
From these equations, taking the most authentic values of the 
involved constante, the maximum magnetic induction normal to the 
surface fora sea-water plate is 44 times as great as it would be for 
an iron plate, and more than 3,000 times as great as it would be fora 
copper plate. The paper also shows that, for the purpose of induc- 
tion telegraphy, to get the best effect the receiving coil should have 
its plane vertical, not horizontal, firstly, because the distance of the 
inducing circuit from the surface of the plate must in practice be 

smal! compared with the distance of the point from the axis, 
so that the maximum normal induction is small compare d 
with the maximum tangential induction; and secondly, because 
the maximum normal induction varics inversely as the fifth 
wer of the distance of the point from the axis, whereas 
he maximum tangential induction varies inversely as the fourth 
power of that distance. In conclusion, Mr. Whitehead applies his 
formule to the practical case mentioned by Prof. Lodge in the 
Journal of the Institution of Electrical Engineers, February, 1899, 
р. 805. Prof. Lodge there describes a horizontal receiving circuit, 
and states that, with no condensers in the circuit, ће “ was not neually 
able to hear anything” in the telephone. Mr. Whitehead calculates 
that under such conditions the theoretical value of the current in 
Prcf. Lodge's horisontal secon is 0066 micro-amperes, but that 
with a vertical circuit the received current would have been 33 mili- 
amperes. 

Mr. BLARESLEY observed that, as a rule, experiment preceded 
theory. He congratulated Mr. Whitehead upon having settled from 
bep a considerations that the vertical position of the receiving 
со 

Prof. EvEgnETT said that the very elaborate method of anzlysis 
adopted in the paper appeared to be very clearly stated. He would 
like to know whether the inducing coil ought to be vertical as well 
as the receiving coil. 

Me. APPLEYakD thought that experiment had left no doubt as to 
the best position of both coils. The early investigations of Mr. 
Willoughby Bmith, and the later work of Mr. H. R. Kempe and Mr. 
Preeoe bad proved tbat for the best effect both ooils should be ver- 
tical. But large vertical coils were difficult to fix, and expensive to 
maintain. It was this rezson, probably, that led Prof. Lodge to try 
what could be done with coils placed horizontally. 

Mr. WHITEHEAD, in reply, said that his formuls only applied to a 
horisontal inducing coil. He had not worked out the сме of what 
would happen if the inducing coil itself was vertical. In the Flat 
Holm experiments both circuits were straight wires, with their ends 
to earth, so that they really amounted to vertical coils. 


PARLIAMENTARY COMMITTEES. 


Bak en BrRBET AND WaTRRLOO RAILWAY. 


Sm BEN:AMIN BAKER was further cross-examined at the sitting of the 
Committee on Wednesday last week, and, in reply to Mr. Freeman, 
said that if the Vestry were agreeable there was no reason why they 
should touch the property of the Grand Hotel in connection with the 
Oharing Oross subway. 

Examined by Mr. WorstEy TavLo (for the Hampstead, Oharing 
Cross, and Buston Railway), Witness said there would probably be 
more traffic between Charing Cross and Paddington than between 
Waterloo and Paddington. 16 was proposed to run a three-minute 
Нун from Waterloo, the trains going alternately to Paddington and 

uston, 


Mr. Wirgeurmn, Q.O.: There are a good many underground electric 
railway schemes in the air ?— Yes; the more the better. 

Farther cross-examined, Wrrunes said he could not tell how much 
money had been spent on property. The tunnels p were 
larger than the South London Railway tunnels. The 
be the same візе as those of the Central London Railway. The depth 
8 Tn the line would be carried varied, but the average depth was 

e 

The Onaraman interposed, and said he did not understand that the 
old railway was opposed. 

ES пашан said his opporition came in to the extension cf time 
ae Or. ; 

Ву Mr. Cowanp: If the Vestry would assist the company aud sug- 
gest improvements to the proposed Obaring Oross subway they 
would try acd carry them out. 

The CHArRMAN: Do you mean, Mr. Coward, that if the company is 
prepared to make a subwav to the Post Office you are p to 
withdraw your opposition? 

Mr. Cowanp raid the Vestry objected to the Bill altogether, because 
the interference to traffic would be so great as they could not under- 
take the responsibility, but, of course, if Parliament said the Bill 
три, then they wanted to get all the advantages they could for 
the public. 

R2plying further, Wrrnzss said he would be prepared to make the 
subways required for the various mains at Oharing Cross to the satis- 
faction of the Vestry. His communications to the London and Globe 
Finanoe Company certainly showed no such margin of profit to that 
company as had been suggested. He thought the time would shortly 
come when no more lines as that now proposed would be made 
пеш the local authorities showed themselves more ready to assist 
them. 

The Снагамах: Will you make it quite clear to the Committee 
what will be the real cost of the line? The cost of the Oentral London 
Railway is £585,000 per mile; of the Baker Street and Waterloo 
Railway, £575,000 per mile; the Great Northern and City, £652,000 

mile; the North-West London, £485,000 per mile; the Great 
orthern and Strand, £502,000 per mile. 

Taen, according to these figures, this is somewhat an average cost ? 
— Yep, 

Does that £575,000 a mile include the stations at Paddington and 
all the subways ?— Yes. . 

And 14 cent. contingencies ?— Yes, all contingencies—electric 
lifts at stations, which do not appear in the Parliamentary estimate, 
drying shops, professional charges, and working capital for the 
company, 

We understand this money is being found by a syndicate of 
capitalists ?—As I understand, it is found by the don and Globe 
Finance Company. One of their directors, Lord Loch, will be the 
chairman of this company. Their idea is the only practical way of 
carrying out a railway, unless it is promoted by another railway 
company. It is necessary that some one should find the money for 
investigation, and if they are satisfied that it is a genuine concern 
bave the pluck to put their money into it as а lead to the public. 
When a certain amount of money is spent the public will see it isa 
genuine concern. 

Mr. BarLroun Ввотунии, QC : And then you unload ?— Oh, no; the 
alternative is to go on with omnibuses, 

The Onamuax: You will make arrangements with the vestries, so 
as to cause as little inconvenience to the public as possible ?—Yes. 

How do you propose to ventilate the railway ?—' There will be 
shafts with & number of lifts. These will be going up and down by 
electricity, and every time they go up they expel a great cylinder of 
air, and experience shows us that that is quite enough. If it 
шө to be aided by artificial ventilation, we could bave electric 

ne. e 

Bat if there was a stoppage in the tunnel; we have been told that 
the train in motion causes the ventilation ? —I went very carefully 
into that, for there were some alarm in consequenoe of a stoppage in 
the City and Waterloo Railway. It was said that the passengers 
broke the windows of the As a matter of fact, т were 
not in danger of suffocation, but got very hot in consequence of being 
penned up in the with the windows cloxd. From 
calculations made it is found if a train was full cf passengers in the 
tuonel, and both ends of the tunnel were blocked up, the passengers 
о die of starvation, but they would feel no inconvenience from 

e air. | 

Mr. Vidaxzs, of the firm of Vigers & Son, surveyors, said they had 
pe the lend for the stations at Oxford S:reet, Piccadilly, and 

sker Street, and had spent b:tween £170,000 and £180,000. He 
thought the estimates were ample. 

Lord Loon, chairman of the railway, and one of the directors of 
the London and Gi: be Company, said that when the railway was 
brought under the notice of the company two years ago, they in · 
structed Mr. Vigers and Sir B. B, ker to report to them, and as a 
result, they became responsible for the carrying out of the railway. 

In oross-examipation, Wrrness said the London and Globe Com- 
pany was formed for the promotion of mines, and that was their first 
venture in railways. When they took the matter up for the employ- 
"mes of their capital, the money market was in А depressed con- 

on. 

Mr. Н. LAMBERT, for many years the generai manager of the Great 
Western Railway Company, gave evidence in favour of the Bill, and 
said there had always been a want of communication between the 
railways cf the north and the south. 

Mr. W. R. GALBBAITH, engineer of the undertaking, with Sir 
Benjamin Baker, describsd the pro route and said it was 
nec as ary that they should have space for their sidings, &c., at 
Paddington. They could not get the spacs at Waterloo, because the 
South-Western Railway Company intended to construct another line 
similar to the City and Waterloo line between Waterloo and Olapham 
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Junction. The London and Globe Company had taken the whole of 
the capital. The original estimate for railway to Baker S'reet 
and to the Sheffield line was £1,090,000, and in addition they were 
responsible for the equipment estimated at £215,000, the Parlia- 
mentary and professional charges, &c., estimated at £100,000; 
interest during oonstruction, &o., £160,000, and working capital, 
450,000. That made £1,615,000, and so if the London and Globa 
Company issued the whole of the stock at par they would make a 
profit of about £150,000, or 10 ре cant. 

Tae committee adjourned, having expressed their intention of 
visiting the proposed Charing Cross subway. 


Oa Thursday Lord Loon, the chairman of the railway company 
and one of the directors of the London and Globe Finance Company, 
was called on the suggestion of the chairman, and was examined as 
to the financial position of the company. 

Mr. Рав: Are you satisfied that this line will be made in a 
N time in the event of the publio not subscribing ?—Quite 
satis 

Are you also satisfied that there is a likelihcod cf this company 
being a financial success ?— Yes. | 

D» you think if the public do not support thia, the London and 
Globe Finance Company will be quite able to? — Ves. - 

Mr. W. R Galbraith was recalled with regard to а plan which the 
Bt. Martin's Vestry had submitted, to have a subway from the Grand 
Hotel to the post office in the Strand. Wrrarss said that the subway 
could not be constructed as shown on the plan, because there was a 
large sewer which was on a level with the sub ways. 

The various counsel having addressed the Committee against the 
Bill, the Committee adjourned, 


Oa the Committee resuming on Friday, Sir T. G. Fa Dr., M.P., 

pn evidence against the Bill on the ground that the railway would 

ave a very detrimental effect on the neighbourhood of Paddiogton, 

and would tend to depreciate property there. He stated, however, 

"i he would not object if the line were to stop at Paddington 
on. 

Lieut. Gen. Lauris, M. P., and a member of the Paddington 
Vestry, gave similar evidence, as did Mr. F. Drr gunman, the Vestry 
clerk, who said that the inhabitants of Paddington were dead against 
the „рок terminal station for the new railway. 

. LrrTLEB, Q.O., then opened the case on behalf of the Metro- 
ре Riilway, who are opposing the Bill, and called Sir 
они WOoL»R Barry, who said he was the consulting engineer to both 
the Metropolitan and the District Railways. He did not think there 
was any need for the extension of the electric line to Paddington. In 
his opinion, the proposal to connect with Paddington and Euston 
was undoubtedly intended to abstract traffic from the Metropolitan 
system. The two lines would ran parallel for some distance. It 
had always ben intended that the Baker S:reet and Waterloo line 
should be a north and south line; but this was an attempt to make it 
an east and west line. The proposed communication with th» Great 
Central terminus would be accommodated 
line, while as to Euston that would be served by the projected 
Hampetead, Euston and Obaring Oross Railway. For nearly a mile 
tbe new railway would be within 200 yards of the Metropolitan Com- 
pany's inner circle. The net result of their proposals was that they 
would get a railway two miles long parallel with the Metropolitan 
Riilway Company and in direct competition with it—a position 
which he had never kaown sanctioned except where the existing line 
had failed in ite duty to the public. The witness then proceeded to give 
details as to the trials which were to be made with electricity on the 
Metropolitan and District lines. Both those companies, he said, had 
voted £10,000, which had been placed at the disposal of him- 
self and Mr. Preece for the purpose of ascertaining whether 
the Metropolitan traffic full-sizsd trains could bə suocesefully 
worked by electricity, under all the conditions of the Metropolitan 
rolling stock, bet K Station and Barl’s Oourt. He 


Station, and he hoped that in about four or five 
months they would have a train running. The ed Fa of the experi- 
ment was not to convince Mr. Preece or himself of the practic- 
ability of working the Metropolitan service electrically, because they 
were thoroughly convinced of that already, but before they made 
such & large change on so important a railway as the Metropolitan 
or the District, they had determined to thoroughly satisfy themselves 
that they had got the best kind of rolling stock and the best kind of 
conductors, and that they should gradually habituate the employé: 
and staff to the electrical mode of traction. When electrical traction 
was substituted for the 


tunnels cf 10° or 12° would be done away with. The present 
mean rate of travelling on the inner circle of 11:2 miles an hour 
would be ircreased to at least 14 miles, and the present time occupied 
by the journey round the whole inner circle would be reducad from 
70 to less than 50 minutes. That would make it possible toadd eight 
new trains to the service and increase the traffic capacity of the line 
by 35 per cent. 

Then Committee adjourned. 


Farther consideration was 
Committee, presided over by 


ven to the Bill on Tuesday by the 
‚ JEFFABYS, 


by an already authorised 


Mr. LITTLER, Q O., addressed the Committee on behalf of the Metro- 
politan Railway Company, against the Bill, and contended that the 
whole scheme was a being promoted by the London and Globe 
Corporation. He considered tha‘ it would be unfair to allow the 
extensions to Eu:ton and Paddington to compete with the Metro- 

tan Railway, which was going to large expense in experimenting 
n electrical traction, and which would enable that railway to better 
meet the demands of the traffic. 

After a private consideration, the Онлтамлм said the Committee 
had decided not to allow the extensions to Paddington and Euston 
asked for, but they would give an extension of time for the completion 
of the works, provided that the company constructed a subway from 
the Oharing Cross Post О сг to their station and another subway to 
Spring Gardens as arranged with the Lond >п County Council. They 
would grant the small line tothe Strand which the company required, 
and give the company power to take a portion of the roadway near 
the Grand Hotel, so as not to interfere with that property. 


GAT Мовтнави AND STRAND RAL WAT. 


А BarLzcT Committee of the House of Commons, under the chairman- 
ship of Mr. A. H. Brown, sat on Thursday for the purpose of con- 
ridering the Bill of the Great Northern and Strand Railway. Me. 
Balfour Browne, Q O., Mr. Fitzgerald, Q O., and Lord Robert Cecil 
appeared for the promoters, and various counsel appeared for the 
opponents, who included the Strand District Board of Works, the 
London County Council, St. Giles's District Board of Worke, the Great 
Northern and City Railway, the Dake of Bedford, St. Pancras 
Vestry, the Metropolitan Railway Oompany, and the Metropolitan 
Electric Supply Company. ; 

Mr. FaxxMAN said it was proposed that the railway should follow 
the same course as the proposed new straet of the London Oounty 
Oouncil from Holborn to the Strand. The Oouncil wished that the 
line should be constructed so as not to interfere with their proposal, 
which would have to be considered by the Committee after this Bill 
was disposed of, aad he asked that the Committee should reserve 
their decision until they had considered the Council's Bill. 

Mr. Browne said they did not propose in any way to prejudice the 
new street, and, in fact, to a certain extent, their scheme was 
dependent on the new street, for while the railway would have been 
brought to Holborn, they would have hesitated to have proceeded 
to the Strand had it not been for the proposed new street. 
ae CHAIBMAN intimated that the Bill had better be proceeded 


Mr. Batrour Ba“ waz said he did not hesitate to say that this was 
one of the most important Bills that had ever been promoted in the 
interests of the traffic of London for a very long time. The Bill 
was to empower & railway to be worked by electricity from Wood 
Green to the Strand. The line would consist of four separate rail- 
ways. The first would be from Wood Green to Finsbury Park, and 
would be 1 mile 3 farlongs and 9 6 chains in length. No. 2 railway 
was from Finsbury Park to King’s Oross, and the whole of that 
section would practically be beneath the present line of the Great 

Railway Company. Under these circumstances, as they 


rivate property at a very great depth, and they would have to pay 
for the 9 they took under „private property. Practically, to 

this point, there was little opposi 
way, they pro 


subsoil of the new street to be constructed by the London 9 
Oouncil until they came to their proposed terminus in the Stran 
There was not tho least difficulty in making the railway in such a 
way во as not to interfere with the street of the County 
Oouncil. Tae total length of the line would be 6 miles 9 furlongs 
and 7 chains, and would cost £2,287,903. It was promoted s y 
from the Great Northern way, but Mr. Jackson, the of 
the Great Northern, and three other directors of that railway would 
be on the board. There was no question as to the ease with which 
the capital could be raised, and, in fact, no question of finance was 
raised by the opponents. The railway was simply for pawengers, 
and they did not propose to carry goods. The capital provided by 
the Bill was £2,400,000, and the proposed borrowing powers £800,000. 
The borrowing powers would be used for the equipment of the line. 
The cost of the line would thus be £381,317 per mile. With regard 
to the necessity of the line there could be no question, for the con- 
tion of the London streets was becoming a pressing matter. The 
reat Northern Railway Company felt itself unable to adequately 
deal with the enormous suburban traffic, and the new line would 
be of immense aseistauc in с ping with it. The Northern and City 
Bailway which was to be constructed was pese doing for the 
Ойу what the Great Northern and Strand Railway proposed to do 
for the Strand, and he understood that they did not op the pre- 
amble of the Bill butonly a clause. The street scheme of the London 
Oounty Oourcil did not on their railway, and he thought 
that really they welcomed the railway. He contended that there was 
no real opposition to the Bill, although there might be criticism. - 
Bir H. mundi] жо manager of the Great Northern Railway, was 
called in favour of the Bill, and said in reply to Lord R. Cecil that 


if carried out the proposed railway would afford immense relief to 
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the traffic of; London. It was" intended to run trains at frequent 
intervals—poesibly 2} minutes... . . He had no doubt that the line 
would be greatly used, and he ted that there would be a return 
of 3 or 4 per csnt. on the capital . | 

Other evidence of a similar character was called. 

Mr. OHanrLES BTEBL, general of the Great Western 
Railway, said the Bill had been framed in consequence of tbe 
enormous congestion of traffic on the Great Northern line. Notwith- 
standing that a great sum of money had been spent on the widening 
of the Great Northern line the congestion was becoming worse. It 
was estimated that they would carry 6,000,C00 or 7,000,000 passengers 
а year on tbe new | 

Ia reply to Mr. Талгвот (representing the London County Council), 
Wrrurss said that if the new street from Holborn to the Strand was 
not made the pro section of the line from Holborn to the Strand 
would fall through. | 

Mr. Arex. Ross (engineer of the Great Northern Railway) said it 
was proposed to have stations at Wood Green, Hornsey, Наттїпдау, 
Finsbury Park, Holloway, Bingfield Street, King's Oross, Holborn, 
and Wych Btreet. The ling would be built at various depths from 
41 feet to 110 feet. There would be lifts at the various stations. 
Mr. GarBBAIrTH was also called, and stated that he had approved 
of the plan after careful examination. There would be no danger to 
ik dn property as the line would pass at a great depth below private 
pt rper! y. 

Mr. Faxzuan, Q O., replying on tke evidence of the County Oouncil, 
said it was not contended that the railway would not be a public 
advantsge, but his clients ought to retain the subsoil of the new 
street, which they were buying with hard cash. 

. The Oommittee decided that the preamble of the Bill was 
De and postponed the consideration of the clauses till the follow- 
g aay. 


CORRESPONDENCE. 


Electrie Piping. 


. The thanks of the electrical profession are certainly due to 
yon for calling attention to the electrical wiring queetion in 
our interesting article nnder the heading of “ Electric 
Piping.” It is to be hoped that consulting engineers and 
others with & tborough knowledge of the matter gained by 
rience will avail themselves of your invitation to digcuss 
this subject in the columns of the REVIEW. 3 

No doubt the eleotrical wiring industry has been much 
hampered in England bya multiplicity of conflicting rules 
and regulations, and the conscientious contractor who under- 
takes to wire a building, in some cases in accordance with 
three distinct seta of regulations, has found himself in a some- 
what untenable position. 

. As you very pointedly observe, Continental and American 
practice is almost entirely in the direction of iron and steel 
conduit, whereas in En ‚ оп account of grandmotherly 
enactments, petty bye-laws, and unreasonable restrictions, 
work is still largely being carried out on the antiquated 
methods of wood casing, compo pipes, or lead sheathing. 

Surely the first step to the simplification and uni- 
formity of wiring rules is that engineers should be agreed on 
the necessary requirements of an interior wiring system, and 
with all due respect to a high authority, the rat-tight, gas- 
tight, 5 water-tight arrangements can hardly be taken 
serious practical engineers. 

The оноп of ап interior conduit is to afford an 
efficient пош tection to the interior circuite, to 
preserve their insulating properties in a satisfactory manner, 
and the conduit itself xu d necessity be durable and inex- 
nsive in first cost and erection. These appear to be 
roadly the necessary requirements as distioct from mere 
advantages possessed by certain systems, such as lightness, 
compactness, simplicity in handling and fixing, &c. 

A conduit which is to afford complete mechanical protec- 
tion must necessarily be metallic, and when cost is a oon- 
sideration we are at onoe restricted to iron or steel. By 
using steel we may reduce the gauge, and so lessen the 
expense, always providing that an ample margin be left so 
that in the event of an accidental arc occurring in the 
conduit the circuit fuse would blow before the heat generated 
could raise the temperature of the tube to any harmful 
extent. | 

To prevent deterioration, and also to provide а smooth 
interior, the tube should be enamelled, or coated with some 
other preservative substance. 

Certain enamels an insulation resistance of some 
thousands of ohms for a film of but a few mills in thick- 
nese, but the insulation is not to be relied on owing to slight 


inequalities in the distribution of the enamel, nor is there 
any reason why this insulation should be necessary, as, if we 
start from the standpoint of a well-insulated cable, the 
function of a conduit should be, as previously pointed ont, 
to maintain that insulation and to preserve it from 
mechanical injury, bnt not to increase it. The running of 
well-insulated cables in insulated pipes is somewhat analogous 
to running vulcanised rubber cables on insulators in copper 
strip culverts, a procedure which would nullify the object of 
their existence, 

To preserve the insulating properties of cables in an 
efficient state it is n to secure a smooth and even 
interior surface, both for the conduit and for the accessories 
for safety in drawing through. 

y engineers specify that a conduit system shall be 
water-tight, and no doubt if there were no such thing as oon- 
densation, this would be an ideal system. It is, nevertheless, 

ractically speaking, an unattainable ideal, and there is no 

oubt that moisture due to sweating and internal condensa- 
tion, which, collecting at certain, and usually the moet 
vulnerable parts of the system, is much to be feared, and will 
often be the cause of endless trouble unless due provision be 
made for ita exit. 

With regard to expense, in this we must consider the cost 
of а system erected. Wood casing is most deceptive in this 
respect, as the labour involved in well-finished work is out of 
all proportion to the actual cost of the casing, which 
naturally appears very low. 

About 12 months ago the Simplex enamelled steel conduit 
system was put on the market, wha aen had been very 

oroughly worked ont in detail, it was to 
compete with wood 
material had hitherto held the field, namely, cost of system 
erected, and there is abundant evidence to show that in this 
the expectations have been fully justified. А 

Owing to my connection with the company, my remarks 
will no doubt be regarded as biased in its favour; but after 
all, the proof of the pudding is in the eating of it, and up 
to the present the Simplex Steel Conduit Company's 
gystem has fully justified its existence. 

The com has lately suoceeded in sccuring, in open 
competition with most of the Continental and American 
systeme, what probably is the largest order for conduit for a 
single installation that has ever been placed on the Continent, 
amounting to, in all, some hundred thousands of feet of 


tubing. A list has also been published containing the names 


of over 100 of the more important installations where the 
Simplex system has been erected during the first three 
months of this year, and our returns go to show that at the 
present time there are considerably over 1,000 installations 
in the course of erection on this system in Great Britain. 
In the majority of cases the contractors who have used our 
system have had to compete against wood casing, and they 
have done so, and continue to do eo successfully and 


крл. | 

n the advancement of our business we have not found it 
necessary to depreciate the value of others, although adver- 
tisements emanating from a well-known firm of conduit 
manufacturers have appeared at least in one of the electrical 
papers, showing some distorted and impossible situations 
where our conduit and fittings were placed to their detri- 
ment; however, this advertisement appeared for a short time 
only, as probably it did not have the desired «ff.ct, and 
happily the policy of belittling the manufactories of a qom- 
peting firm in order to boom one’s own goods is not one 
which finds much favour in England. 

Altnough at first the Simplex system encountered much 
opposition, which was chiefly directed to the longitudinal 
seam in the tube, as it was looked upon as a sine gud non of 
a conduit system, that it should be so-called water-tight, 
ce the fact that wood casing, which had to all intents 
and purposes been in use since electricity became а com- 
mercial commodity, was not only not water-tight, bat actually 
harboured moisture to а dangerous extent, this opposition 
has now happily greatly subsided, the results obtained by 
practical experience under the varying conditions of surface 
work, plaster and cement, having proved more convincing 
than all theoretical deductions, and most of our former 
antagonists are now our best supporters. The system has 
recently undergone considerable development in that it is 
now completely metallic throughout, and in this connection 


casing on the ground in which that 
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the company is mach indebted to fire insurance inspectors, 
C00 ing engineers, architects and contractors for ma 
‘valuable and practical suggestions; these new fittings 
accessories are now being exhibited at the company’s stand 
in the electrical section of the Agricultural Hall Exhibition, 
Islington. 

In conclusion, I may with advantage quote a statement 
attributed to one of опг prominent station engineers, where, 
after making light of the “fire bogey,” but condemning 
.wood casing on thé question of durability, harbouring 
moisture, &c., goes on to say:—' It would do a great 
industry much harm if exaggerated ideas about the danger 
of fire got abroad, and after all, the real question is, How to 
make the outside tion of wires permanent? The main 
point is the question of price, and it is useless reducing the 

pe of electricity per unit if the cost of wiring is to be 
ept up to £1 a light.” | 

This statement, I submit, touches the root of the wiring 
question, and is well worthy of the consideration of the 
committee who is to draft the new wiring regulations. 


L. M. Waterhouse, A.M.Inst.C. E. and E.E. 
The Simplex Steel Conduit Company, Limited, 
Birmingham and London. | 


I should like to offer some remarks on your interesting 
series of articles on “Electric Piping,” especially as some 
tests have recently been made оп it in the electrical laboratory 
here under my direction. With regard firstly to the 
resistance offered by the joints: You state quite correctly 
' that the total increase of resistance due to the resistance of 
the joints in an ordinary run of, say, 50 feet, with a joint 
‘every 8 feet, is only about one-half per cent., which is 
ically negligible." Sa we allow a drop of 2 volta 
m the main switch to the farthest a in the building, 
` and consider that 1 volt is ош from the main switch to 
the distribution board, and that 1 volt is dropped in the 
50 feet run of piping from the distributing centre, then the 
drop due to the extra resistance of the joints in this rnn will 
be one-half per cent. of this, that is, 005 volt. Taking 
your view that it would be ще legitimate to double the 
‘above number of joints to allow for bends and boxes the 
: drop in volts due to the extra resistance of the joints would 
only be 1 per cent. of 1 volt, that is, OI of a volt and not 
1 volt, as the wording of your article might lead readers 
to suppose. 2n | 
It was found that the joints could be easily tested in situ 
by means of a direct reading milli-voltmeter, and any joint 
‘which is not properly screwed home, and has therefore an 
abnormal resistance, can be at once detected. With reference 
to the insulating lining of the pipes being non-hygroscopic, 
а tquare inch of the lining material 50 mils. thick, after 
being dried in a steam oven, was exp to the air for 
12 hours, and gained 0026 of a gramme in weight, dae to 
the absorption of moisture ; this is equivalent to a gain of 
'24 per cent. by weight. I cannot say off-hand how this 
compares with other insulating materials of a similar 
Character, but I hope to be able to give you some further 
information next week on this point as well as the insulation 
resistance of the conduit under various conditions. 


EM Alfred Schwartz. 
South-West Polytechnic Institute, 
Chelsea.  * 


— 


The Niclausse Boller. 


In an artiole upon the Niclausse water-tube boiler in the 
last number of the ELEOTRICAL REVIEW, you ask whether 
it was in the French cruiser Friant, which is furnished with 
Niolausse boilers, that a tube split open and caused the death 
of several men? Allow me to answer the question. No 
such serious accident has ever happened in the Friant; I 
think уааг reference is to an accident in another ship of the 
French Navy, fitted with another type of water-tube boiler. 
In the Friant a tube once split open, but no such serious 
result followed; I think one man was injured but slightly. 
Mons. Bertin, at page 358 of the English translation of his 
book on Marine Boilers,” says only: Since the reception 
trials a boiler in the Friant has had a slight mishap, through 
` badly welded tube.” 


f inz Welsh coal, 


Was, I still think, a fact of some importance. 


batteries are all 


 &m sure every 


_ Notwithstanding this, Messrs. Willans & Robinson, 


‘Limited, the English makers of the boiler, are quite in 
agreement with you that solid-drawn tubes should be used. 


For reasons which need not be entered into, the use of welded 


_tubes in water-tube boilers has been common until recently, 
but the action of the English Admiralty in changing to 
-Weldless tubes is entirely to be commended, and ғо far as 
regards tbe Niclausse boiler, of our manufacture at least, no 


others are likely to be used. | | 

As your article is practically a criticism upon а paper read 
у me before the Institution of Naval Arcbitects, will you 

low.me to point out that the p was read nearly four 
years ago, when our experience of the boiler was limited to 
tests of one small. boiler sent over from France. I am still 
of opinion that it was a remarkable achievement to make 
two steam-tight jointe on the two opposite sides of the 
header, the tube passing through both. Considering the 
changes of temperature, and the fact that one side of 
the header was to be definitely hotter than the other, I 


venture to think it was not a add conclusion that even 


the good workmanship of Messra. Willans & Robinson, which 


you are so kind as to compliment, would ensure tightness. 


Success was achieved by the expedient of саше one of the 
two cones elastic, virtually a cap-leather in malleable cast- 
iron, and I really do not thiok шү paper spoke too strongly 
of that, ingenious expedient, which naturally had then for us 
a novelty which it has ceased to pe The form of the 
joint, and the material, may be changed, bat the principle 


of making one of the cones elastic will not ba departed from. 


With regard to the remarks in my paper that the trials were 


made without auxiliary air supply, may I point out that this 
was an important question at the time, aud that, in faot, it 


. has, at least until lately, bsen considered desirable to give 


such an air supply in the. Belleville boiler, even when barn- 
It is forced in by an air-compressor at 
considerable pressure, and the fact that the Niclausse boiler 
gave good results without this comparatively costly addition 


JT Mark Robiuson.. 
Victoria Works, Rugby, 
April 24th, 1899. 


. Signalling on Single Line Railways. 


With reference to your article on the above subject dealing 
with the modifications effected by me in electric tab'et and 
train staff . for non- passing stations on single lines 
of railway, writer of your very able artiole upon this 
question is quite correct in assuming that the press button 
or key and battery shown is for the p of releasing, and 
so avoiding delay, in case of failure of the otter treadles, 
until the telegraph lineman arrives and puts the apparatus 
right. I ought, of course, to have mentioned this, and also 
the fact that the key or button is in a small locked-up box, 
with a paper front containing instructions as to its use, and 
bearing a consecutive number. Such paper when torn to 
get at the key can only bs replaced by the telegraph line- 


` man, who is compelled to return such torn paper bearing its 


proper number, attached to his fault report. A record is 
ept of the numbers, and this device is in a great measure 
an effective check on the use of this press button or key. 
The writer of your article is also right in assuming that the 
urposely put near to each rail contact 
instead of in the signal cabin, to avoid accidental releasin 
through the wires getting earth between cabin and ra 
contact. | 
Do I understand the writer of your article to say that a 
safe, reliable, and effective alternative method has ben 
devised for dealing with non-passing stations by merely 


breaking the lines so as to prevent acceptance of trains 


whilst any one signal is in the “off” position? If so, I 
| railway officer would b> glad if the writer 
of this article would favour us with а diagram and further 
particulars. · AO. 

F. Hollius. 


Wireless Telegraphy. | | 
In reply to your oorrespondent, А. C. Nash, Signor 


. Marconi took out а patent in 1896 in England and various 


other countries with claims of such a comprehensive 
a E 


—— we . = — M > owe 


-character that he would practically have a monopoly of spark 
telegraphy if the whole of them could b3 upheld in the Law 
-Courta. It is astounding that his legal advisers could have 
allowed him to make some of these claims if they had even 
a moderate knowledge of what had been done by others at 
‘the time, but it would be still more astonishing if they tried 
Чо uphold them in a patent action. It is doubtful, to вау 
‘the least, if Signor Marconi could, by amending his patent, 
substantiate the one all-important claim to which, in the 
opinion of most people, he has a moral, if not a legal, right, 
viz., the use of the high wire. | | 
Although Signor Marconi speaks in e very confident way 
-of the реа form of coherer, choking coils, &c., he has 
devised as essential for success over long distances, no one 
‘who has worked at the subject attaches much importance 
to them. Nothing is really essential that is in any way a 
speciality of his except the high wire. He was the first to 
prove the great advantage of this by practical demonstrations 
on a large scale and is entitled to the credit he has obtained. 
His company has- been to great expense, and deserves to 
benefit financially, but no patent has been granted to it for 
‘the sole use of the ether for transmission of Hertz wave 
telegrams as the daily papers seem to suppose. 
if Hertz Wave. 


The Bristol Switchboard Specification. 


I venture to offer a few criticisms upon Mr. Proctor's 
specification for a new switchboard for Bristol, tenders for 
which have been lately invited. : 

. Mr. Proctor has thought it right not only to pT his 
requirements in ontline, but has submitted detailed drawings 
-of almost every part of the board. 

.. Where he has not submitted drawings he has defined the 

space available for the fitting, and in this way in general 

кое manufacturers from using any of their standard 
esigns. m | 

"The first result of this specification is that the Bristol 
Corporation will be saddled with the cost of the pre- 
paration of these drawings by their engineering staff, and 
the cost of the shop working drawings, patterns, jigs, 
templets, &c., necessary to enable the contractor to construct 
the board. ~— 7 PA 
In my opinion Mr. Proctor could only bs justified in 
taking such a course if he were nnable to obtain among the 
standard designs of manufacturers apparatus which would 
reasonably fulfil the requirements at Bristol. | 

I moet certainly consider that Mr. Proctor's designs are 
not in any single respect in advance of designs already on 
the market, and in шару respects I think that they are 
inferior. Bw | A 

. To give two illustrations—a design of an 800-ampere 
2,000-volt switch is given. This switch has a total break 
of 6 inches. It may be that it is not intended to operate 
this switch at full load, but firms tendering are required to 

_ submit a detailed drawing of the 400-ampere H.T. switches of 
similar design. It is true that it is stated that an alterna- 

tive design would be considered ; but it is specified that the 
switch shall be double break, and the s available is so 
limited that a sufficient and é ffiojent double break can hardly 
be provided. | 

` Again, the manner of insulating the penes, bus bars, &c., 
_ is either specified or drawn in detail. In the case of the bus 
‘bars there is a total creepage ebonite surface of } inch to 
slate and another J inch slate to earth. It is then specified 
that the insulation shall withstand a pressure to earth of 
` 8,000 volts for one hour. This insulation is not, in my 

opinion, sufficient, bat whether it is sufficient or not, 

Mr. Proctor should take the reponsibility of his own 

designs. Е | | | | f 

There is another direction in which Mr. Proctor appears 

. to shirk responsibility which should properly rest on his 
shoulders. He designs the resistance frames, specifies the 
energy to be dissipated by them, and designs in detail the 
space to be occupied by these resistances. He then further 
specifies that their temperature shall not rise so as to be 
dangerous to the surrounding cables or other works when 

- carrying full exciting current, 

I trust that Mr. Proctor will read these remarks, if they 

' meet his eye, in the spirit in which they are written. There 
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is no personal feeling whatever in the matter, but only a 


desire to protest against a system which is essentially so 

‘uneconomical. We talk so much about standandisation " 

and do so little. Р 
Engineer and Ratepayer. 


Installation Estimates. 


Can you, or auy of your readers, tell me through the 
medium of the Review, whether or not are any 
works published on estimating for installations, &o.? If 
80, their titles and by whom published ? 
ing you in anticipation. 

22 Subscriber. 


. [There is a chapter on “Costs and Estimates for Wiring" 
in Mr. H. M. Leaf’s book, The Internal Wiring of Build- 

ings," but we do not at the moment recall any special work 
devoted to the subject. Possibly some of our ers cal 
give the desired information.—Eps. ELEC. Бет. 


Paper Telephone Cables. 


In reply to Messrs. O'Gorman & Cozons-Hardy, I must 
вау I am surprised that my statement of the capacity of 
paper cables was not taken as I intended, i.e, as the result 
of an average test of an average cable, а 306 or a 408 wire. 
Auyone who knows anything at all about cables would not 
for one moment suppose that the capacity of a 612 wire 
cable would be the same as that of a 408 wire which is of 
the same diameter. The capacity of the large cables is not, 
however, во much higher than that of the smaller ones, not 
being above 0:087 microfarad per mile, as against 0'085 
miorofarad per mile for the smaller ones. These are the 
resulta of a number of tests of cables which bave been laid in 
the ground. The overall dimensions given by me are not 
wrong, as stated by Messrs. O'Gorman & Cozens- Hardy. 
Ву an oversight the word“ thousand was missed out; 
the working insulation should have read six to fifteen 
thousand megohms per mile. The insulation resistance of a 
, cable may be anything from 200,000 megohms downwards, 
according to the amount of moisture in it. Therefore, 
statements as to insulation resistance will, of necessity, vary. 
| | E. J. J. 
April 25th. 


CoRRESPONDENCE.—We have received letters on In- 
terior Conduit Wiring " from W. H. Isherwood and J. G. 
Burchell. Pressure apon our space compels us to hold these 
over until next week; also a letter by F. C. Wilson on “ Two- 

phase Motors.”—Eps. ELEC. REV. | 


LEGAL. 


Jandus Авс Lamp AND Execraio Company, Lrurrgp, v. BRANLAND, 
, Ривкш & Co. 


Ox Saturday, April 22nd, in the Ohancery Division of the High 
Court of Justice, before Mr. Justice Stirling, 

Mr. J. O. Gaa ax, who appeared for the plaintiffs in the above 
action, moved for judgment in default of , Oounsel said the 
action was one for restraining the def ts from infringing three 

tents for arc lamps, which patents were plaintiffs’ pro . There 
Bad been no defence put in by the defendants, and Mr. Graham said 
thatthe only judgment he should ask for was an injunction, without 
costs or any inquiry as to damages. g 

His Lon bent said he would grant the injunction as applied for. 


Tum ELECTRIO Organ Company, LIMITED. 


In the Ohancery Division on Saturday, before Mr. Justice North, Mr. 
Kerley moved for the appointment of а receiver in the matter of 

the Electrio Organ Company, Limited, of Norwich, on the ground 
that the debentures were in jeopardy. Counsel stated that the com- 
pany were unable to pay their debts, the company having lost 
£27,000, and some of the creditors were now in a position to issue 

execution, thus placing the securities in danger. The matter was an 
urgent one, and he asked that the Official Receiver of the Norwich 

Court should be appointed receiver. There was no opposition on 
bahalf of the company, and his Lordship made the order asked for, 
with leave to act at once, subject to affidavits of fitness, and the oom- 
pletion of the security forthwith. 


— Ce 
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Тнв ELECTRIC EXPLOITATION COMPANY. 


In the Companies Winding- up Court of the High Court of Justice on 
Wednesday, April 26th, Mr. Justice Wright, sitting as an additional 
judge ofthe Ohancery Division, had before him the petition of tbe 
Sussman Electric Miners' Lamp, Limited, who asked for an order for 
the compulsory winding up of the Electric Exploitation Company, 
Limited. Mr. Hamilton appeared in support of the petition, which 


was opposed by Mr. Dill. 


Mr. HauILTON said the petitioning company lent to the other com- 
pany on March 18th, 1897, the sum £600, which was to carry 


interest at the rate of 10 per cent. per annum, and to be repayable 
upon demand. As security for the loan the company deposited with 
the petitioners debentures to the nominal amount of £600, and also 
some thousands of deferred shares in the petitioning company. 
Damand had been made for the repayment of the loan, but 
the amount had not been forthcoming. 

Mr. Dr said he had two points to make in resisting the petition. 
In the first place, the petitioning creditors owed his cliente a debt 
considerably in excess of the debt owing to them for the price 
which the petitioners had received for the sale of some patents in a 
prccess to which the Exploitation Company had the right to one- 
third. Again, if a compulsory order was made nothing would be 
gained, as there would be no assets to wind up. As to the shares in 
the petitioning company, they were practically valueless. At any 
rate, they were not worth more than 2d. per share. 

Mr. Justice WRIdRT observed that even 2d. per share on several 
thousand shares would produce a certain amount of money. 

. Mr. НАмитон disputed that the shares in the petitioning company 

were valueless. As a matter of fact, it was always difficult to say 
. what would be the ultimate value of patents, but he was instructed 
that these shares were likely to be of considerable value. Ав to the 
share cf the Exploitation 1 in the patent process which had 
been sed of to a Belgium ompany that had not yet become due, 
and could not, therefore, bs treated as а debt. 

Io the result his LonpsHie made a compulsory order as asked for. 


BUSINESS NOTICES, &c. 


Awards.—At a scientific and industrial exhibition held in 
Coatbridge Town Hall, Messrs. McAuley, Olark & McLaren, Glasgow, 
bave obtained а Gold Diploma fora water-tight system of electric light 
wiring. Messrs. Anderson & Munro, also of Glasgow, have received 
а similar award for their electric appliances and machinery. 


Bankruptcy Proceedings.—A sitting of the London 
Bankruptcy Court was held last Friday for the public examination of 
Noah Mitchell, electrical belt maker, Regenv’s Street, W., who applied 

to pass upon accounts showing debts £758 17s. 9d., and assets nii, 
The debtor in 1888 married Mres. Palvermacher, who carried on 
business as a manufacturer of galvanic appliances at 194, Regent 
Street, under the style of J. L. Pulvermacher & Co. He acted as 
foreman and т of that business, and when in 1897 it was 
converted into J. L. Pulvermacher & Oo., Limited, he was appointed 
as manager of the company. In the course of his evidence the debtor 
said his failure was caused entirely by the adverse result of an action 
brought against him for the recovery of a valuable watch which was 
given to him as an agency commission. Three-fourths of his 
liabilities related to that dispute. The examination was concluded. 

At Brighton Bankruptcy Oourt last week Mr. Samuel William 

Paine was publicly examined. Dabtor, an electrician, of Gloucester 
Road, Brighton, commenced business iu 1893, entering into өг. 
ship without capital, but with about £70 worth of stock. After two 
years the partner took over the business, debtor ing А journey- 
man. In August last year he again commenced business, and d 
eight months his takings were £265 and his expenses £276. He 

a claim of £138 against a former employer, who, however, laid a 
counterclaim of £108 for rent and petty cash. Debtor denied 
receiving a cheque for £30 or £250 for apprentices since he had been 
in business. He also denied removing any fittings or fixtures. The 
examination was closed. 

The creditors of James Edwin Stott, of Wood Street, Huddersfield, 
electrician, trading as James E. Stott & Oo, met on 24th inst., at the 
office of the official receiver (Mr. J. A. Binns), Huddersfield. The 

gross liabilities amount to £731 1s. 3d.,and the estimated deficiency 
is £323 16s. 6d. Mr. T. Herbert Kaye, Huddersfield, was appointed 
trustee with a committee of inspection. 


Liquidations, Dissolutions, &c. — The Automatic 
Electric Meter Syndicate, Limited, resolved on March 30th, to wind 
up voluntarily, Mr. Gordon Saies being appointed liquidator. 

The Lithanode Electric Storage Company, meeting at St. Helen’s 
Place, B. O., resolved to wind ор voluntarily, Mr. H. F. Pollock and 
J. M. Richardson being appointed liquidators. 

Creditors of Messrs. Mather & Platt, Limited (1892), must send 
particulars of debts, &c., as at June 30th, 1898, to Mr. John Mather, 
8, King Street, Manchester, the liquidator, by May 31st. 

— Mesers. W. H. Holmes, A. Holmes, J. H. Holmes, L. W. Holmes, 
. and E. Holmes have dissolved partnership so far as regards W. H. 
: Holmes. The business of J. H. Holmes & Co., electrical engineers, 


` Newcastle-on-Tyne, will be continued under the old style by the 


remaining 
Lest week the Б Electrio Light and Power Company, 
Limited, whose und has been purchased by the Shrewsbury 


Corporation, resolved to wind up voluntarily, and appointed the 
secretary (Mr. Naunton) liquidator for the purpose. 


are of the first order, and the 


gives a special value to the book. We have not space 
the items in detail, but special reference should be made to data 


Electrica] Wares Exported. 
Werk ENDING APRIL 127H, 1898. | WEEK ENDING APRIL 11тн, 1899. 
.. Val 


Albany .. Value £15 Amsterdam T ue £20 
Amsterdam.. ET s .. 100 Boca .. zm m zm ee 15 
Antigua. Teleg. mat, .. .. 16 | Bombay .. .. „140 
Calcutta .. . .. ... .. 56 | Buenos Ayres  .. ..  .. 1,387 
Cape Town .. es 8 . . 1,102 ” Teleg. mat. . . 160 
Delagoa Bay „„ Г Calcutta „„ we 321 
Durban ic is TN .. 201 Cape Town ae - .. 508 
Gothenburg } e e „ 22 Copenhagen e e 49 
Hong Kong ся e .. 812 Durban ax з - .. 847 
La Plata ase .. 19 | East London .. „ 8,461 
Lisbon we ... 75 | Hamburg . .. 110 
North Atlantic. 'Teleg. cable.. 11,590 | Hong Kong ТИЕТ 183 
Port Elizabeth .. — .. .. 98 Lisbon. Teleg. mat. 80 
Bydney zc an ИК .. 658 Madras ix - T .. 196 
Wellington 100 Teleg. mat. — 184 


Malta, Teleg. instruments .. 1,450 
77 


Melbourne. Teleg. mat. А 8 
Nelson. Teleg. mat. .. 115 
stend ee ГЕ Ј ^. е ee 85 
Port Elizabeth  .. vs .. 110 
Shanghai... -— dk . 295 
Bingapore .. Vx x oe 20 
‘a Teleg. mat. .. ak 63 
Stockholm. Teleg. mat. .. 855 
Sydney ea vs а .. 885 
7 Teleph. mat. .. .. 106 
Trinidad  .. ve cà ss 18 
Wellington Ке ка .. 182 
Yokohama oe ee ee eo 890 
Total £14,958 Total s £12,352 


WEEK ENDING APRIL 19TH, 1898. WEEK ENDING APRIL l8TH, 1599. 


Albany. Telep. mat. Value 480 Aden. Teleg. mat. .. Value £50 
Alexandria .. os x - 84 » Telephones - .. 100 
Amsterdam.. x s Я 120 Alexandria .. d T ks 14 
j Teleg. wire ea 80 Amsterdam.. es a ae 54 
Auckland.. Є $5 vé 29 Anne - an 3 27 
Bangkok .. - Us .. 192 Ballek Pappen (Java).  Teleg. 
Barcelona .. M НА M 4l cable... es is .. 290 
Batoum. Teleg. mat. .. .. 180 Bangkok és es zb 11 
Beira. Teleg. mat. .. 1,155 Bombay are 88 
Bombay. Teleg. mat. .. s 50 is Teleg. mat 133 
Boulogne Е a .. 189 Boulogne ia as $5 18 
Buenos Ayres  .. m .. 220 Buenos Ayres vs 75 .. 906 
» "n Teleg. mat. .. 850 »" Teleg. mat. 441 
Calcutta "X "ES .. 887 Calcutta EN s ee 024 
Cape Town.. M 2 . . 9,160 Cape Town.. ve s ee 1,267 
Colombo a .. 808 Durban oa? Cs ae „„ 486 
Copenhagen 8 СИ . 66 East London .. æ. BB 
Delagoa Bay .. e .. 500 | Genoa G0 . 170 
Durban - T ЭР . 423 Hong Kong.. as za Sa 16 
East London СА RR .. 265 Launceston.. »s 925 " 15 
Genoa А PA Бе zs 70 Madeira i i s 29 
.Geraldton ,. өз a е 80 Madras £a v vs vs 11 
Hamburg X .. 110 Malta.. ee T s Y 51 
Hong Kong.. D A 28 Newcastie (N. S. W.) " .. 480 
Madras э wk NT .. 891 Ostend ys s a si 81 
Melbourne .. ae ks .. . 169 Port Elizabeth  .. T e» 1,004 
New York .. "T a . 150 Rio Grande do Sul га 30 
Ostend Же а ER ix 80 Santos ee өө vx . 140 
Port Elizabeth eo ee ee 1,728 Shanghai =. e$ е $$ 50 
Rockhampton - КИ > 9 Bingapore .. "m ae 19 
Rotterdam. Teleg. cable ee 16 » Teleg. mat. oe ee 69 
Bantander .. e е ах 98 Spezzia S ae os .. 246 
Shanghai jd .. 1,090 Btockholm .. re ee .. 425 
Singapore .. i <p . 150 Bydney . oe „ 1,678 
” Teleg. mat. "E eo 25 ” „ Teleg. mat. ee ee 685 
St. Petersburg + .. 60 Tientsin  ., oe T 11 
Stockholm.. sà T .. 275 Wellington $a es T 65 
Bydney © ee ee ee eo 150 ” Teleg. mat. .. ee 1,715 
Jientsin A" ix va 11 Yokohama .. s id .. 178 
Townsville .. ix m wa 67 Zanzibar. Teg. mat. .. i3 26 
Valparaiso .. ds iv .. 167 i 
Wellington . 10 a js 252 
» eleph. mat. is 
Yokohama .. Er - T 
Total £15,007 Total a 811,577 


Foreign Goods Transhipped. 


Yokohama ,, ... .. . £240 | East London. Eleo. lgt, fittings £416 


Books Recelved.—“ Fortschritte der Angewandten Elek- 
trochemie und der Acetylen-Iadustrie im Jahre, 1898," by Dr. Frans 
аы Arnold Bergstrisser Verlagsbuchhandlung (A. Kroner) in 

tuttgart. 

“The Commercial and Business Aspects of Municipal Electricity 
Briss Sp Alfred H. Gibbings Published by the author in 

. s г 

“The Tall Bailding under Test of Fire,” by Н. de B. Parsons 
(illastrated). British Fire Prevention Committee, London. 

"Fire Tests with Floors.” Particulars of experimental fire test. 
The British Fire Prevention Committee, London. Is. 


Catalogues, Lists, &c.—Messrs. P. R. Jackson & Co., 
Limited, have sent us a copy of their complete catalogue just issued. 
It is an excellent one in every The printing and paper 

ustrations very pien It 
is divided off into various sections, vis: Section A is devoted to gear 
wheels, fly-wheels, iron and steel forgings, castings, &c., а number of 
pages giving in tabulated form sizzs and other details of patterns for 
machine-moulded worm-wheels. (B) doals with pistons and rings of 
various sections. Electrical plant and apparatus have 20 sections 
set apart for them, dynamos and motors for different purposes and of 


` various types, electric haulage, lifting, winding, and pumping 


machines being among the numerous lines which are described, illus- 
trated, and dimensioned. There is a good deal of letterpress matter 


of a general electrical kind possessing considerable interest, and this 
to mention all 


regarding cost of installing and electric generating plants for 


680 
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ligh'ing and power, comparative cost of gas and electric lighting, 
notes on electrical engineering and the selection of electrical 
machinery, tbis last-mentioned being illustrated by а number of 
simple diagrams. There are notes on the care and working of 
dynamos, motors, and arc lamps, instruction for erecting and working 
accumulators, and tables and useful data which the electrical engi- 
neer requires at bis finger ends. We understand that the electrical 
and mining sections, which, it will be seen, contain much informa- 
tion which may be useful to the non-technical buyer as well as to 
the electrical engineer bimself, have been compiled by Mr. W. F. 
Jones, A.MIEE,MI.M.E. A large number of views are given in 
the book of various departments and shops at the works at Salford 
Rolling Mills. 

Mr. W. Patterson, of Walker Gate, Newcastle-on-Tyne, sends us 
lists of his copper wire gauze dynamo brusbes. 


Crystal Palace Company's School of Practical 
Engineering.—Tke award of certificates for the Easter term 
took place in the Lecture Theatre of the School on Friday last, 
AR 21st. Sir Jobn Jackson, F.R.S E., presided and addreseed the 
studente. 


Copper.—From the report of Mason & Barry, now issued, 
it appears that the total quantity of ore broken and raised at the 
mine during the year 1898 was 169,775 tons, as compared with 
177.549 tons in 1897, and the shipments during the eame period 
(inclusive of cre from the cementation works) was 285,441 tons, as 
against 267,290 tons in the previous year. The quantity of ore sold 
and invoiced for its sulphur value during 1898 reached 284,880 tors, 
against 272,498 tons in 1597. The average price of G.M. copper (in- 
cluding Ohüi bars) during tbe past year was £61 16:. 6d., against 
£49 21. 6d. in 1897, and £46 18s. in 1896. After writing off £36 823 
for depreciation of works, plant, &c., and allowing for the variation 
in the estimated value of the atocke on hand in this country, on the 
Continent, and in Portugal on December 31st last, and after deduct- 
ing management expenres, &c., the net profits on working account 
have smoonted to £37,850, which, with £8,202 received as dividend on 
La Sabina shares, £6,513 from sundries, and £6,872 brought down, 
makes a total available profit of £58,938, less £4,500 writtcn cff La 
Satina shares. A dividend of бз. per share is recommended, leaving 
£8,145 to be carried forward. The stocks of ore and copper precipi- 
tate broken, rais:d, and on hand at the date above mentioned were 
valued at £168,305, and the mine assets in Portugal after writing off 
for depreciation, £236,763. 


The “Cul-de-Sac” Lampholder.—We illustrate below 
а new lampholder known as the Oal-de-Sac, which is being ir- 
troduced by the Edison & Swan Company for bigh voltsge circuits. 
This holder was patented last year, and it is claimed to be a perfcct 
fitting for bigh voltage supply. The arrangement of the holder is as 
follows :—The brass b'ocks are embedded in the porcelain interior, 
which is in one piece, and held without screws or attachments of any 
kind by the simple passing of the plungere through holes in the 
porce O! patents taken out for improvements in holders within 
tbe last 20 years it must be seid that their name is Legion,” but it 
is a fact that the necemity for insuring perfect insulation has always 
been one of the main objects that inventore have kept in view. 


When used on high voltage circuits high insulation is even more 
necessary. It is claimed for the Cul-de-Bac " holder that its insu- 
lation is absolutely perfect, and there is no possibility of short citcuit- 
ing between the parts. It has neither screw nor bolt,the brass parte 
being held in position by the planger piece passing through а tunnel 
in the porcelain. The construction of the interior is shown in the 
illustration, the outer parts being the same as the Ediswan S holder. 
In putting the brass pieces and the porcelain interior together, the 
. plunger piece is pressed down by the thumb nail, and the brass piece 
pushed into the tunnel in the porcelain; when pushed home the 
plunger rises through the hole prepared in the porcelain, and the 
fitting is complete. 


Dinner to the Employés of Messrs. Elliott Brothers. 
A very interesting gathering took place last Friday evening at the 
Holborn Restaurant, when about 150 of the staff and employés cf 
the firm of Messrs. Elliott Brothers, 101, St. Martin's Lane, W.C., 
sat down to dinner at the kind invitation of Mr. Elphinstone, who 
was in the chair, supported by Mr. W. O. Bmith and Mr. Willoughby 


B. Smith. The very excellent dinner haying been thoroughly 
appreciated by the guests, the usual tcast of The Queen and Roy al 


Family” was proposed by the Chairman and met with true English 
response. The next toast, The Health of the Ohairman,“ was then 
proposed by Mr. Arthur О. Heap, who, on rising, said there could be 
no more fitting opportunity than the present for performing the 


pleasant duty which had been delegated to him by those assembled, 
in whose name be had to cffer bearty congratulations to Mr. 
Elphinstone and the lady soon to become his wife, from all 
associated with him in the firm, and to present to him on their 
bebalf the gold watch and rilver punch bowl, as а more substantial 
token of their goodwill. Mr. Elpbinstone, on rising to reply, was 
greeted with loud cheers and the singing of For he's a jolly good 
fellow." When allowed to speak, he expressed in a few heartfelt 
words his great appreciation of the kind interest felt in bis approach- 
ing marrisge and cf the valuable and us ful tokens cf that interest. 
He concluded by expressing a hope that they would bave many a 
eimilar social gathering, and that he and hia future wife would often 
be seen amongst them. Мт. E. B. Btringer then proposed the 
“ Buccers of the Firm.” He referred to the past 100 years, in which 
the fi'm had had many successes, and alto in a very neat 0 7 to 
the double «vent of the year, e g., the marriage of Mr. E!phinstone 
and the moving of the works to the new premises with which the 
firm bad provided themselves at the Century Works, Lewisbam, and 
which was to take place so сооп. Mr. W. O. Smith, who replied to the 
last toast, was listened to with great attention and apprecistion by all 
N He said it was now some 20 years since the firm had taken 
t into their beads to build а factory; at the one they now occupied 
in St. Martin's Lane, ihe accommodation was too small for their 
requirements; they had therefore gone further afield and procured 
land in Lewisham, on which they had erected the New. Qentury 
Works, now almost complete, and were equipping it with modern 
plant and conveniences to enable them to maintsin the name which 
the firm bad earned in the past. He referred to the anxiety which 
such а cbange gave the heads of the firm, and to the keen competi- 
tion which now existed throughout the trade. He expressed a hope 
that the employés, would be great gainers; firstly, by being able to 
live close to the works with better light and in fresher air; snd 
secondly, because they would be able to meet in the summer for out- 
door sports, and in the winter for social evenings, which at the 
present time was almost impossible on account of men living so far 
away. Mr. Smith concluded by giving the toast of The Employes 
of the Firm.” This was replied to in suitable worde by Mr. G. 
Lawler on behalf of the foremen, and by Mr. Bicknell on behalf of 
the men. Mr. Spratt then proposed The Health of Mr. Willoughby 
Smith,” who, in reply, said that trough he was not now activel 
«ngaged at Bt. Martin's Lane, he still maintained the interest whi 
he took formerly in their welfare. Daring the evening a very suc- 
cessful smokiog concert was given by members cf the staff and the 
men. The musical arrangements wero in the hands of Messrs. Perry 
and Trollope, and Mr. Longman kindly presided at the pianoforte. 


Electric Street Sweeping.—The new cleansing superin- 
tendent to the Sheffield Oorporation is stated to have invented a 
methcd of street eweeping in which the brushes and other parts are 
worked by electricity. 


Electric Wiring Prices.—Electrical engineering firm: 
in the city cf Bradford have received the following letter from a 
Iccal firm of electrical engineers: | 


4 


In consequence of the ridiculously low prices in vogue at the present time for 
wiring, we should be glag if you would let us know in course of post whether 
pon would be agreeable to attend a meeting, at somé early date, to discuss the 

st ways and means of adopting a standard rate of prices for electrical! wiring, 
and the advisability of forming a standard rate of wages for wiremen, as 
agitated for by the Trades Union.—A. J. Harnis & Co. 


Electrical Progress in Italy.— The Rome oorrespon- 
dent of the Financial News says:— 


Electricity is p'aying a prominent part in the development of our industrial 
life, and every day we witness the application of it in various forms. Electric 
lighting is the order of the day throughout the country. Small rural places 
which never found the means of defraying the cost of a public gas illumination, 
and were satisfied witb oil lamps, have suddenly awakened to the advantages of 
electric lighting, and have adopted it. Horses and steam power, which used to 
propel nume.ous omnibus and tramways, have been replaced by electric 
traction, and our municipalities are daily petitioned for the granting of similar 
concessions. Evidently there is no end to the adaptability of electricity, and & 

atent has just been taken out by Captain Stassano for a process to produce 
ron and its derivatives by means of special electric furnaces. A group of 
capitalists and manufacturers of Brescia, Turin, and Rome, confident in the 
future of the patent, have formed a company for its exploitation, called the 
Società Elettrosiderurgica Camuna. The capita! is ,000 lire, of which 
600,000 lire has been issued in shares of 1,000 lire each. 


In re Williamson & Joosepi; Limited— Joseph v. the 
same Company.—Oa Thursday last week, in the High Court of 
Justice, Chancery Division, before Mr. Justice North, this, a deben- 
ture holder's action, came on for hearing.—Mr. Ingpen, for the plain- 


tiff, asked for the appointment of a receiver and manager.— Mr. T. H. 


Attwater, for the company, consented.—Mr. Justice North made the 
appointment. 


The Midland Electrical Power Scheme.—The S/atist 
says that the above company, which was i pud in June of 1897, 
with a capital of £200,000, is being fostered by a triplet of electrical 
contractors — Crompton and Co., Limited; Thomas Parker, Limited; 
and the Oallender Oable Oompany, Limited. 


New Business.—Mr. W. P. L. Harrison, has commenced 
businese as an electrical engineer, &., at Beaumond Cross, Newark, 
under the style of W. P. L. Harrison & Co. | 


Personal —Mr. Douglas L. Wells, M.I.E E., of Brussele, 
has been elected a Member of the Société Belge d’E'ectriciens, 
of Belgium. 

Mr. J. A. Kelman has been X Deren managing dicector of the New 
Zealand Electrical Syndicate, Limited (City of Wellington Electric 
Lighting) and has resigned the cffice of secretary, which bas been 
filled by the appointment of Mr. William Lewis. 
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Removal.—Mr. Arthur Koppel (manufacturer of portable 


railway material), has removed from 96, Leadenball Street, to more 


commodious соев at Peninsular House, Monument Street, E. O. 


The Scotch Water-Power Scheme, — A House of 
Commons Committees on 20th inst. had before it the Highland 
Water-Power Bill It is proposed to raise the waters of Loch 
Ericht 14 feet above their present level by constructing a dam at one 
end of it. The waters would then be conveyed by tunnels and 
aquedacts to the head of Loch Leven, and there used for generating 
electricity. The promoters believe that the provision of a cheap 
motive power will bring together а manufacturing community on the 
sbores of Loch Leven. The Bill is opposed by the Perth Town 
Council, Sir J. Stirling Maxwell, Sir J. Ramsden, Sir R. Menzies, 
avd the Tay Salmon Fishing Board. After hearing evidence the 
Committee adjourned. 


South African Electrical News,—The following items 
of electrieal newe appear in the last issue of the British and South 
African Export Gazette :—Two dynamos, each of 90 amperes, 550 volte, 
and a new switchboard, all manufactured by the Electric Construction 
Oompany, Limited, have been added to the electric equipment of the 
Wolhuter gold mine.—An electric light installation for the strong 
rcoms at the Government buildiogs, Pretoria, has been decided upon.— 
Extensive additions tothe electric light installation of the Legislative 
Assembly buildings, Pietermaritzburg, are being made.—The question 
of lighting Port Elizabeth by electricity has again come to the fore 
by an application from a Mr. Stevenson, representing a syndicate for 


a concession. The authorities, it may be remarked, at first called for 


tenders, and finally decided to carry out the work themselves, but 
have subsequently taken no steps in the matter.—The water and 
electric lighting scheme of the municipal authorities of Aliwal North, 
Oape Colony, involving an expenditure of £25,000, has been sanctioned 
by а public meeting of the ratepayers. 


Spon's Architects’ and Builders" Price Book.—The 
new edition for 1899, just published, includes a section on electric 
lighting giving reliable data as to prices so far as it adheres to the 
lists of the Edison & Swan Co., but the editorial portion is hardly 
up-to-date. Іа the sixth line of the introduction 16-0.P. lamps are 
spoken of as costing 4s.; in an estimate on 355 they are counted at 
3s. 9d.; while а reference to the list on page 359 shows the price to 
be 18. 9d. On 
central station supply shows a considerable saving in favour of the 
former by supposing the charge for current from a station to be 8d. 
for lamps burning very long hours. 


Theatre Lighting.—Mesers. Mossop & Co., of Queen 
Victoria Street, have been engaged to fit up the electrio light instal- 


lation of the Holloway Theatre, now in course of erection in Holloway 
Road, N. | 


Trade Announcement.—Mr. W. A. Shaw, electrician, 
wie has opened premises at 38, Hannah Street, Porth, Rhondda 
y. 


* Unbreakable" Pulleys—We understand that the 
Unbreakable Oo's. pulleys are driving the exhibits of the Scottish 
Laundry карр шсш of Galashiels, on Stand No. 4 at the 
British Trades Industrial Exhibition now being held in the Winter 
Gardens, Southport. 


The Weir Feed Pump.— We have received from Messrs. 
G. and J. Weir а pamphlet relative to their boiler fecd pumps. 
Used largely for many years for marine purposes, in which the pump 
has amply proved its serviceableness, the makers are now makirg a 
land type. They claim that quick running boiler feed pumps are 
not satisfactory or reliable tbough they mmy be cheap in first cost. 
They are cheap in that only. To be steady and reliable а feed pump 
must be slow running even though it must be larger and more expen- 
sive. The Weir pump is a single direct-acting pump with a valve 
gear of the positive type, ї e., the pump will start from any position. 
It has grouped water valves, fl.nge area and small lift for easy 
working, and small slip, works expansively, and generally is made on 
the modern system of interchangeability. For stationary purposes 


the pump is made from 54 to 93 inches diameter of water cylinder, and 


from 15 to 24 inches stroke, the smaller siz3 cccupying a floor space 
173 inches x 19 inches, with a height of 764 inches, the larger eize 
23 inches x 30 inches floor space, by 9 feet 6 inches high. The 
speed is considered best at 12 double strokes per minute for boiler 
feeding, and at that speed the theoretical delivery for the two ex- 
treme sizes is 1,703 and 8,521 gallons per hcur, off which not more 
than 5 per cent. need be deducted for slip. The steam valve is 
double, a main valve to distribute steam to the cylinder and an 
auxiliary valve to work the main valve, the auxiliary being driven by 
а lever from the pump piston rod and moving across the main valve 
in a direction at right angles to the motion of this. The main valve 
can (nly come to rest at full travel, so that the pump will always 
statt by turning on the supply valve. Beth valves are simple slides, 
bot the main valve is round faced and works in a bored seat. The 


auxiliary valve works on the flat back of the main valve and admits. 


steam through ports in the valve. This steam finds its way to 
3 into which the ends of the main valve fit as pistons. ue 
e main valve is steam actuated, and it can be varied at starting so 
88 to admit steam for full stroke, but otherwise the valve cuts cff 
steam at three-quarters stroke, but how this is effected in a self- 
moving valve is not in any way stated in the pamphlet, | 


page 356 the comparison of private lighting witha 


ELECTRIO LIGHTING NOTES. 


Aberdeen.—Fonr electric aro lamps are to be erected at 
Qeen's Cross in connection with the West End scheme. 


Ashton-on-Wersey.—Mr. John Shaw, J.P., electrical 
engineer, has been unanimously re-elected chai'man of the Urban 
District Council. 


Asylum Lighting.—At the annual meeting of the North 
Wales Asylum Committee of Visitore, the Building Committee have 
been empowered to obtain tenders fcr the electric lighting of the 
asylum. These will be submitted toa meeting cf visitors which is 
to be held to enter into а contract. 


. Bangor.—The City Council have adopted the recom- 
mendations of the Lighting Oommittee approving of the tenders for 
proceeding with the electric lighting work. It was remarked in dis- 
cassion that if there was any further delay the Council would lose 
some very good customers. Already one had been lost, and the other, 
it was anticipated, would set up works of their own if nothing definite 
was done row. The matter has been on the tapis now, it is under- 
stocd, for quite four years. The Council has further resolved to 
bcrrow £4,500 to erect а refuse destructor, and another £2,000 for the 
purchase of electric meters and extra mains as may be required. 

The amount of the tenders accepted on Mr. Medhurst's recommenda- 
tion was £13,052. Mr. Medhurst was last week appointed to prepare 
pisns of dust destructor and subsequently to carry out the work. 


Barmouth.—At Barmouth a letter has been received from. 
the Board of Trade by the Urban District Council, stating that in 
view cf the Council's representations, they would decline to proceed 
with the application for the provisional order for lighting the town 
with electricity. In the event of the Council applying for an order, 
they would not be prepared to allow a clause empowering the Council 


do transfer its powers to a private person. 


" Barking.—At the last Council meeting it was stated 
that the electric lighting installation was nearly completed, and that 
the demand for current had far exceeded expectations. 


Bath.—The Council on Tuesday decided to apply to the 
Local Government Board for a farther loan of £8,000 for electric 
light main extensions. | 


Beccles —The Publio Lighting Committee having con- 
sidered Mr. Medhurst's report re electric lighting, do not recommend 
the Oourcil to adopt a scheme at present. The report set ont a scheme 
for public and private lighting at £12,487. 


Beckenham.—The Counoil's officials have been inter- 
viewing the Local Government Board with a view to bringing pres- 
sure to bear upon them to sanction the electric lighting loan without 
further delay, so that the work may be put in band at once. Pf 


Bedford.—The electricity works bave had several sub- 
stantial additions to the сау а well as the lighting loads lately. The 
second of the two 24.B.H.P. single-phase alternating current motors 
laid down to pump the town sewage was started this week. Weare in- 
formed that they are both giving every satisfaction. Three large new 
buildings but recently erected—the County Theatre, County Hospital, 
and Y.M.O A.—representing an aggregate of 2,500 8-C.P, lamps, are 
all supplied from tbe Corporation mains. The applications from new 
consumers continue to steadily roll in, necessitating a substantial 
addition to the present plant in the near future. 


Belfast.—Mr. McCowen recently snbmitted {о the 
Electric Committee a map of the proposed exteusions. Tenders for 
steam pipe work, condensing plant, economiser, mechanical stoker, 
wiring of Council Ohamber, and wiring of Free Library were opened, 
initialled, and referred to the engineer for report. The engineer was 
instructed to prepare and submit to committee estimates for extend- 
ing the system. 


Bradford.—The electric lighting installation at St. 
John's Ohurch bas jast been successfully carried out by Messrs. 
Rhodes & Webster. The body is amply lighted by seven 5.light and 
one 3 light electroliers, and over the choir stalls two 5 light elec- 
troliers, also there are several other lights and fittings in various 
portione of the charch,.chancel, and vestries. All the fittings are of 
a special church design, green bronzed and copper relieved, and fitted 
with clear crystal shades. Messrs. Rhodes & Webster also recently 
carried out a similar installation at St. Jude's Ohurch, Bradford. 


Brechin.—It is expected that the Angus Electrio Light 
and Power Company will be supplying current within a year. 


Bury St. Edmunds.—Messrs. Crampton & Co., a Cam- 
за йш of 3 are opening a branch establishment in 
tree 


Camberwell.—The General Purposes Committee of the 
LT reports that it has had under consideration a letter from the 
Board of Trade, asking the Vestry's reasons for objecting to the 
application of the County of London and Brush Provincial Electric 
Lighting Company for the use of extra bigh pressure, by raising the 
permissible voltsge from 5,000—5,500 to 6.000— 0,600, and stating 
that the Postmaster-General, the London County Council and the 
local authorities cver all the districts in South London, with the 
exception of Oamberwell, to which the Board's consent to the use 
of extra high pressure refers, have acquiesced in the amendment asked 
for. The Committee is of opinion that if the company carries out its 
Jegal obligations to provide a generating station in Camberwell for 
the supply of this parish alone, the voltage of 5,000—5,500 it already 
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possesses power 0 provide will be ample for the parish, and the 


extra 20 per cent. is entirely unnecessary. Further, that having 
regard to the al purchase clause inserted in the Camberwell 
order, this objection is not one which concerns either of the other 


authorities mentioned, but only this Vestry, which therefore strongly 


1 
urges this objection. The Board of Trade also inquired the Vestry's 


tion for permission to adopt the 

g current system, of the continuous cur- 
rent. The Committee is of opinion that 16 is desirable to have both 
systems in foroe in the parish, and the London Electric Supply Oor- 
poration use the alternating current. It was formerly the practice 
of the Board of Trade to require that when one company supplied 
by alternating current, the other cémpany should supply continuous 
current. Herco their opposition. 


- Chelmsford —The Chelmsford E'ectrio Lighting Oom- . 


pany offered to sell its undertaking to the Council for £40,000, but 
the Council's electrical expert advises that £24,000 is a fair sum. 


Cleckheaton.—A long letter from the E'ectrical Power 


_ Coatbridge.—At a recent Council meeting complaints. 


were made of the gas lighting, and one speaker said he thought 
it was about time they considerad electricity for street lighting. The 
question of purchase of the undertaking of the Scottish House- to- 
House Electricity Company may shortly come before the Council. 


Cults:—A sub-committee of the Aberdeen District Com- 
mittee of the County Council has been consi offers for the 


lighting of Cults village by acetylene and electricity. Messrs. P. O. 


Middleton & Oo. are being asked for farther details regarding their 
offer for supplying an electric lighting installation. 


Dawlish.—Last week Mr. Taylor (Field & Taylor, 
electrical engineers), waited upon the Oouncil and gave details 
respecting the electric lighting of the town, and estimated the cost 
of a thorough installation of 1,000 lamps at £2,700. 


Dock Lighting.—The Mersey Dooks and Harbour Board 
Works Committee has resolved to provide certain electric lights at 
the new Oanada Graving Dock at an estimated cost of C700. 


Dublin.—An installation has been put down at the 
Freeman Journal offices, comprising a Orossley gas and a 
m e namo for 140 16-0.P. lamps. Mr. H. F. Clayton carried 
out the w | 


Exmouth,—A special meeting of the Council was held 
last week for the purpose of hea | 
engineers, London), relative to the lighting of the town by electricity. 
The consideration of the matter was referred to a committee. 


Falham.—We understand that the Electric Light Com- 
mittee, after considering the tenders for the various plant, &o., for 
the electric lighting installation, recommends the acceptance of that 
of the General Electric Company at a total of £44,968. 


Glasgow.—The Electric Lighting Committee have just 
given а report on the lowest cost at which they will supply current 
for extensions of the electric lighting of the streets. They state that 
if the Watching and Lighting Oommittee resolve upon an extensive 
scheme of street arc lighting, it may be possible, by grouping several 
circuits of arc lamps at distributing centres for various Cistricts, to 


lessen the cost of labour, and, consequently, to still farther reduce 
the priceto be chargcd for each lamp, but the prices following do not 
apply to the existing aingle-carbon arc lampe which are now charged 
at £18 per annum. For donblc--arbon lamps similar to those recently 
erected along the Springburn route they propose :— Р 
R. d. 
If the lamps are kept lighted the whole night  .. af .. 140 0 
If each alternate lamp is extinguished at 11.80 p.m. and left 
out for the remainder of the night T i4 one . . 19 0 0 
If each alternate lamp is extinguished at midnight and left out 
for the remainder of thenight .. КЕ к у» .. 12 5 0 
If each alternate lamp is extinguished at 11.90 p.m. and 
relighted at 5.80 a.m. $5 re m 85 НИ . . 1810 0 
It each alternate lamp is extinguished at midnight and 
re ighted at 5.80 a.m. M ix ee se - . 1815 0 
At the last meeting of the Corporation, Bailie Maclay, replying to 
a question, said that the method of charging for ele otrio light would 
be considered at the end of the current year. 
Glossop.— The Board of Trade has consent zd to reinstate 
the transfer clause in the Council's provisional order. 
: Hampstead.—The Vestry will lay mains for the supply 
of electric current to private consumers down Hermitage Lane to 
the Castle, Ohild's Hill, the consent of the Hendon Urban District 
Council having been obtained. The атс lighting machine required 
for the completion of the scheme for lighting West End Lane has 
been ordered of Messrs. Siemens at £715. The Lighting Oommittee 
has been empowered, as a matter of urgency,to open the tenders 
which are now being invited for the supply of plant for the propos d 
extension of the central electric lighting station. This course was 
said to be rendered necessary because certain plans cannot be drawn 
until the nature cf the machinery is decided upon. If the building 
is to be erected before next winter no time must be lost in its com- 
mencement, 
Hawick.—The Board of Trade have made and issued a 
poe order for confirmation in Parliament, to the Urban Elec- 
Supply Company, Limi 


Mr. Taylor (of Field & Taylor, 


Heaton Norris.—The chairman of the District Council 
V glad to know the Board 
of Trade had at last gran em a provisional order for the electrio 
lighting of the district, and that the Council intended to have the 

ht installed as soon as possible. How it was ta be done, 
however, they did not yet know. 


Huddersfield.—A Local Government Board inquiry was 
held on 20th inst. re the Council's proposes loan of £50,000 for eleo- 
trio lighting purposes. Mr. A. B. Mountain (electrical engineer) said - 
the additional generating plaut proposed would put them ia a posi- 
tion to supply 66,000 8-O.P. lamps, or an increase of 10,000. The 
ра; inoluded in the last application for loan was not yet running. 

e trouble was that they could роб get their plant in time, and 
they were bound to look ahead. Daring the past winter the demand: 
for eleotric current had been so great, that er had actually been 
running without any spare plant whatever. e present power of 
the plant was for about 34,000 lamps, and they were working up to 
32,000. The last application for a loan was in 1896. The plant under 
that application, which wonl3 Li Bri power up to 50,000 lam 
should have been ready in October last, but he should say it would be 
two months before it was ready. He had sabmitted maps and plans 
of the proposed extension of mains. He gave details of the estimate. 
as follows:—Beven Lancashire boilers, complete with fittings, mecha- 
nical stokers and euperheaters, £5,250; one fael economiser, £700; 
coal elevating and conveying arrangements, £1,200; two 600-unit 
steam alternators, complete with exciters, £14,000; steam exhaust, 
feed wator, and condensing pipes, £750; feed pumps and condensing 
appliances, £1,750; switches and regulativg apparatus for generating 
station, £1,000; transformers, meters, swi'ches, &o, aud connecting 
EOM iE Longwood! 1 0 3 to mains, соо өере ы 
supply wood, £5,000; ormers, meters, &., Conn 
up consumers iu Longwood district, £2,000; total, £50,000. The 
total da e mains was about 10,000 yards, The loans they had 
already sanctioned were £50,000 in 1892 and £50,000 in 1896. 
The department had no demand for publio lighting at present ; it was 
simply private lighting for which the new mains would be laid at 
present, The chairman of the Electricity Committee stated that the 
profit on the undertaking during the year ended December 31st, 1898, 
was £2,437, and the whole of this amount was transferred to depre- 
olation and contingencies fund. 


Ilford.—The School Board. is asking the Council its 
charges for current for lighting all the schools by electricity. 


Islington.—The Electric Lighting Committee is to report 
as to the desirability of extending electric lighting to the fol- 
lowing roads:—Hornsey Road (to parish boundary), Stroud Green 
Road, Orouch Hill, Blackstock Road, Gillespie Road, Drayton Park, 
B*. Paul's Road, Newington Green Road (to parish boundary in 
Newington Green), Mildmay Road, Mildmay Park and Ball's Pond 
Зь and to bring up estimates of the respective costs to the 

eg y e і z 


Italy.—A new water-power generating plant has jast 
been completed and put in operation in the Frigid> valley, 
near Massa. The plant comprises three large Pelton turbines, con- 
structed by Messrs. Riva, Monneret & Oo. of Milan, and three 
alternators by Messrs. Brown, Boveri & Oo,of Baden. The ourrent 
is being distributed to the towns of Massa and Sa:z ina for lighting 

urposes, and shortly current will also be supplied to the town of 

arrars, not only for lighting purposes but also for the operation of 
an electric tramway. 


Lane End.—The Wycombe (Borough) Electric Light 
and Power Company, Limited, completed the installation and 
switched the current on at tbe village of Lane End last Friday night. 
The station is owned by Mr. Richard Smith, chair manufacturer, and 
the steam is supplied from bis #ғ соогу boiler, specially desigaed to 
consume the shavings, sawdust, &c, from the factory. The dynamo 
is by Messrs. Thomas Parker, 220 volts, 75 amperes; the engine is by 
Robey & Co. and ie of 12 nom. H.P., the switchboard being of 
Eduiundscns' type, with accumulator regulating switches, &c. The 
cables are Oallender’s three-core, lead covered and steel armoured. 
There is also a amall vertical boiler erected to supply steam when the 
fsctory boiler is not in use. There are at present connected to the 
mains the post office, principal shops, hotel and the largest of the 
dwelling houses. Mr. Smith expec's to connec: seven large dwelling 
bouses in the district also. А set of accumulators is to b» put down 
before the winter season. The work has been entirely carried out by 
the Wycombe Company under the supervision of Mr. E. Bslthoute, 
manager and engineer. The village is five miles from Wycombe. 


Limerick.—The extensive new drapery premises opened 
here by Mesers. Wm. Todd & Oo., are fitted throughout for electric 
lighting. The generating plant comprises two 36-B.H.P. Orossley 
gas engines, driving two Taunton dynamos, each having an output of 
200 amperes at 100 volts, and there ie a battery of 55 Tudor cells 
with a capacity of 643 ampere-hours. There are 80 Jandus lamps in 
the various departments, and 150 incandescents of 25 and 16 OP for . 
the workrooms and domestic rooms, &c. An “ O:is" elevator, worked 
by a 4-H P. electric motor, communicates with the three up 
storeys. The whole of the work was carried out by Messrs. Handley 
and Snanks. 

Leeds.—The Sub-Lighting Committee recommends that 
North Street, as far as Sheepscar Police-station, should be lighted 
by means of electricity, and that the electric light should also be 
extended along Wellington Street to Wellington Road. 


Lynn.—At a recent meeting of the Electric Lighting Com- 
mittee, Prof. Robinson reported the receipt cf tenders for meters, vis, 
Aron Meter Company, £5 10s., Thomson-Houston, £5 бе, Ferran 
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£5 5s., Long-Schattner, £4, the latter being a new prepayment meter, 
which is likely to prove of much ee seal. consumers, and he 
advised 50 Ferranti and 20 Long-Schattner meters. He was authorised 
to obtain them accordingly, also to obtain from Messrs. Spagnoletti 
and Crookes an estimate for wiring and fittings for the theatre. This 
course bas been approved by the Council. Prof. Robinson has 
reported as to the progress being made with the buildings and plant. 
The А are nearing completion, and part of the latter has 
arrived. 


Maidenhead,—To-day (Friday) a ballot is to be taken at 
Maidenhead on the electric lighting question. The voters are asked. 
to state whether they are in favcur cf the electric lighting being 
undertaken by the Corporation or by a private trading company. 

The El:ctric Lighting Committee has recently advised that Messrs, 
Barstall & Monkhouse be retained as consulting ergineers to pre- 
pu plens of the scheme for tbe Local Government Board ; also to 
nvite tenders for the necessary works. 


Marylebone.—At the last meeting of the Vestry the 


clerk asked that the seal should be affixed to the Vestry's petition to 
the House of Lords against the Central Electric Supply Bill. Mr. 
Brcoke-Hitching, in moving that this should be dope, stated tbat the 
company proposed to obtain powers to lay mains through Maryle- 
bone streets without making any return to the Vestry. Mr. Lewis, 
having seconded, Mr. White stated that the material point was as to 
whether the Vestry would succeed in the House of Lords. The pro- 
moters of the scheme were taking advantage of the recommendations 
made by a joint committee of both House», and it was no use for the 
Vestry to go to Parliament saying that it was outside the area of. 
supply, and to ask the House of Lords to refuse. If they were going 
to law it would be better to put forward clauses for the protection of. 
the Vestry, а», for instance, a purchase clause, but he thought they 
would signally fail. Mr. Obick stated that the Electric. Lighting 
Committee were doing what Mr. White suggested. Iu the first place, 
they were opposing the preamble. If they failed in that they wanted 
to determine the route of the mains, and to compel the company to 
remcve them in the event of the roadway being required by the: 
his for other purposes. The resolution to affix the seal was 


Mill Lighting.—The electric light is about to be adopted 
ч Messrs. T. & Н. King's large flour mills at Great Ohesterford, 
0х. 


Monmouth.—Last week the electrical engineer reported 
to the Council that the applications for current were coming in so. 
rapidly that the present furbins plant would be insufficient, The, 
next Council meeting will oonsider the еч of adding a third. 
turbine in order to cope with the demand. It is stated that current 
will be switched on in a few days. 


Newport (Won.).—At the electricity works the first: 
section of the new electrical machinery is on the ground. The first. 
set of plant is expected to be ready in six weeks. АП the steam pipe. 
work in connection with the new machinery is completed. 


Nuneaton.— With reference to the offer made bya syndicate: 
to the Nuneaton Electric Oompany, the company has asked the 
Council whether the town were desirous of exercising their option of 
perse It was stated that £10,000 would buy the company's 

sines and lay the mains. The Council appointed a committee of 
five to investigate and obtain the advice of an engineer. 


Paignton.—The District Council has considered a pro- 
posal by Edmundsons Electricity Oorporation to apply for a pro- 
visi order to lay down works to supply electricity, the charge to 
be 3d. per unit for public lighting, and 8d. for the first hour, and 4d. 
after for private consumers, the Council to have the option of pur- 
chase after 10 years. The communication was favourably received, 
and referred to a special committee. ds 


Peterborough.—The Town Council have received about 
50 tenders for electricity plant in connection with the proposed public 
lighting soheme. 


Richmond (Yorks).—Mr. A. A. Campbell Swinton's report 

to the Town Oouncil on electric lighting says that the water power 
available at the old paper mill was variable, but it would be sufficient: 
to light with electricity the 150 lamps now burning gas. Gas is at 
present sold at 3s. e wr 1,000 cubicfeet. To make the scheme pay 
е диет sh have not less than 3,000 8-O.P. lamps. 
i t and mains capable of supplying these would cost: 
altogether about £7,000. Mr. Bwinton questions whether such a 
rumber of lamps would be taken up in a small town like Richmond. 
He suggested that the Corporation should leave the matter alone for 
a few years, as the кису of electric lighting was to beoome 
Сагара. After discussion the Council meeting, in which the 
opi nn was expressed that 16 would be best to wait awhile, the 
ma 


Settle.—The Rural District Council has given consent to 
the application of the Ingleton Electric Lighting and Power Com- 
pany to the Board of Trade fora license to supply electricity for: 
ighting and other purposes within the townships of Ingleton and 
Taornton-in-Lonsdale. | | 


 fheffield.—It is stated that Mr. Alfred Lucas has, 
tendered his resignation of superintendent of mains to the Sheffield. 
Electric Li r aving accepted a Bheffield and district 
mansgership with the British Thomson- Houston Company, who are 
now equipping the electric trams for this обу 


Commons. 


Spain.—La Sociedad Industria Electrics, of Barcelona, 
has secured a contract for the establishment of a large water-power-: 
driven central station at Colmenar Viego. The plant, which will 
have a capacity of 2,000 H.P, will comprise four large lioriz»ntal: 
turbines, coupled to tri-phase alternators. . ·' Moe tad 


Stockport.—The Infirmary Board has decided to light 
eu HENI by electricity. A eub-committee has the matter in 
nd. | 83 | 


West Ham.—Last: week a Local Government Board 
i'quiry was held regarding the Council's application to borrow 
£51,000 for electric lighting purposes. The electrical engineer stated 
the electric lighting scheme was inaugurated on Decembar 10th, 1898, 
and the Oouncil were now supplying 12,000 8-0. P. lamps, although 
they had laid down machinery for supplying 15,000. The epginer, 
exciters, and alternators were estimated to cost £17,000, and three, 
boilers, condensers, and piping, £8,500. The Council rad now 80 aro 
lamps, but they intended to it orease them to 160, which would be 
placed along the High Street, Stratford, and the Woodrange Estate. 
and in Victoria Dock Road. Mr. Steinitz explained, in regard to the 
£10,000, that the Council wished to have that sum in reserve for 
purposes of free wiring when necessary. | 


Woking.—A meeting of ratepayers was held the other 
day re the electric lighting question, and the following resolution was 
d :—" That this meeting of ratepayers of the perish of Woking: 
reby request the Urban District Council to treat for, with a view 
to purchase, the electrio light undertaking, on the understanding that. 


any ponu made, or loss incurred, should fall upon the Station and: 
Maybury ward.” Major Cardew was among those who addressed: 
the meeting. 


Ystradyfodwg (Maerdy).—Petitiong on behalf of the 
Ferndale Gaslight and Coke and Waterworks Oompany and owners 
and ratepayers in Y NIE to be heard by counselagainst. 
this Electric Lighting Bill when the Committee st»ge is reached, 
have been deposited in the Private Bill Office of the House cf 


+ 
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ELEOTRIO TRACTION AND MOTIVE . 
POWER NOTES. ^ | 


Bath.—Again last week the Council had a discussion on 


the electric tramway question. The principle of municipalisation 


was confirmed, but nothing particular was done, as no application can’ 
be made until November next. The Mayor thinks that six months’ 
more consideration is desirabie. E 


Blackpool.—It is stated that the fixing of the overhead 
wire for the new trolley system has prooeeded with considerable 
expedition, and the wire i$ now completed from the south end to the 
Foxhall Hotel. | | : | 


Bradford and Leeds.— An important appeal came before 
Bir Courtenay Boyle at the Board of Trade last week under peculiar 
circumstances. The Power and Traction Company proposed to make. 
a light railway, 53 miles long, between L2eds and Bradford, but both. 
towns objecting to an independent company ooming within their 
boundaries, the Light Railway Commissioners sanctioned only а mile 
and a half, which would connect the two towns with the proposed 
extensions of tramways. Both Leeds and Bradford have Bills in 
Parliament this session to make lines practically to take the place of. 
the light railway, but Bradford has agreed to purchase the order and 
make the line if it is sanctioned by the Board of Trade. Mr. Pem- 
broke Stevens submitted, on behalf of Leeds, that the p line 
connecting the three miles of tramways of Leeds by a mile and a half 
loop line joining on to two miles of tramway of Bradford could not 
be а light railway, but а tramway, which ought to be sanctioned I 
Parliament under the Tramways Act, and not under the Light Rail-. 
ways Act. Mr. Balfour Browne, Q.O., said that if such schemes as 
this had to be sanctioned by Parliament, with its consequent expense, 
then the Light Railways Act would be по use. Bir Courtenay Boyle 
acked if there was a precedent for a municipality making a tramway. 
out of its own boundary. Mr. Balfour Browne replied that only on. 
Tuesday a Committee of Parliament had sanctioned Glasgow Oor-, 
porron making seven or eight miles of tramway outside its own. 

joundary. Віт Oourtenay Boyle said, according to the Times, the. 

uestions raised were too important for him to decide on that occasion. | 
They would have to be carefully weighed by the Board, and he. 
would inform the parties when a determination of tke points had 
been arrived at. | | - 


Cardiff.— According to Alderman Carey, the Cardiff 
Corporation will have to spend £260,000 on electric traction, and 
they will take over the tramways in 1901. | 


Chester.—The fnture of the tramways is engaging the. 
attention of the Improvement Committee of the Ohester Town 
Council, and Mr. Thurefield, the electrical engineer, has been 
instructed to report on the question of electric traction. | 


Colombo.—At the end of March the Maradana-Borella . 
section of the electric tramways was publicly opened. The Colombo: 
trams are b:coming increasing'y popular in spite of the opposition, 
offered by the Rickshaw coolies. Оле of the first cars run on this, 


‘ 


. new section zeceived a handful of stones at its head light. 
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Dudley.—A Local Government Board inquiry was held 
at Dudley last Friday into the Council’s application to borrow £7,500 
for the purposes of electric lighting. The deputy townclerk explained 
that the Corporstion obfained an electric lighting order in tbe session 
of 1897, and in March, 1898, resolved to carry out its provisions. The 
British Electric Traction Company then beld the existing tramway 
from Dodley to Stourbridge, and in 1897 they sought to obtain 
powers for a light railway within the borough, and also to interfere 
with the Corporation's rights urder the Tramways Act respecting 
the matter of purchsse. This application was opposed by the Oor- 
poration, and the result was that an arrangement was made and an 
agreement entered into between the Corporation and 'the company. 
Under this agreement the Corporation retained the right to supply 
the company with the necessary electrical energy for the tramway 
and the proposed light railwsy within the borough. The company 
bad commenced re-laying the main line. The first outlay was mainly 
for the supply of energy for that portion of the tramway in the 
borough running to Stourbridge, but the Corporation had under con- 
sideration the construction and equipment cf a complete scheme of 
electric lighting in the borough as provided by their order, to which 
the Board of Trade had given their approval. Tbe Oorporation had 
also retained the right of purchasing that portion of the tramway to 
Stourbridge within the borough, the length of which was atout two 
miles. Since the posting of the notice of that inquiry the Corpora- 
tion bad decided to borrow an additional £1,000 for the purchase of 
the land for the electrical generating station. Notice of this had been 
forwarded to the Local Government Board, and now formed a part 
of the subject of thatinquiry. The land was freehold, and the cost 
of it was exactly £1,000. Mr. R. Wilson (electrical engineer) gave 
details of the electrical equipment. Mr Morris stated that the work 
was well in hand, and the Oorporation would be able to supply the 
electrical energy as soon as the company were ready with the line. 


Dudley and Wolverhampton.—Althongh the British 
Electric Traction Company have been practically working the Dudley, 
Bedgley, and Wolverbampton tramway for several months, the actual 
legal possession of the concern by the company did not take place 
until Saturday. The company have decided to construct four 
additional passing places on the line between Dudley and Wolver- 
hampton, to enable them to run a more punctual service. Mean- 
while, they will push forward their application сс рота to enable 
them to reconstruct the whole line for el traction. It 
is expected that these powers will be obtained in a few months, and 
directly they are secured the company will commence active opera- 
tions. The system, when completed, will include light railways from 
the Sedgley line to Bilston, Willenball, and Darlaston ; from Dudley 
dria and Kingswinford, and from: Stourbridge to Wollaston and 

ver. А : $ > 


The French Orleans Railway.—The Consular Journal 
contains the following curious paragraph :— 

The Orleans (France) Railway Company, that experimented so freely some 
time ago with electrical locomotives, bas just concluded a series of experiments 
with steam engines lent by tte Northern and Eastern Railway Companies. 
These have been so satisfactory, that they have ceased to coquette with elec- 
tricity, and the continuance of steam traction has been decided on. They 
intend very shortly to reduce the Paris-Bordeaux journey by one hour. 


Greenock.—The Police Board Special Committee has 
just considered the re of Mr. Young on the tramway system, also 
offer of Mr. Murphy, and the amended proposals of the Greenock 
and Port Glasgow Tramways Company. ter considering these, the 
a agreed to 5 to ma а uit ot Резо 
laegow Tramways Company ge quit өе 
their lease next year that of theline from Hue End to Barry- 
burp, and that they be notified at the same time that, in terms of the 
Act of Parliament, the Police Board will acquire the line from Bae 
End to Boundary Street. The board have also been recommended 
by the ocmmittee to apply to Parliament, if necessary, for powers to 
acquire the portions of the system above referred to on behalf of the 
Oorporation, or for authority to lease them. Daring the discussion 
it was stated that the offer made by Mr. Murphy was folly £1,000 a 
year better than that of the Tramways Company, the figures being 
&8,С00 as against £2,000. Mr. Young's report favours municipalisa- 
tion, but there is said to be considerable feeling in favour of Mr. 
Murphy's offer. 

On Tuesday the board resolved (by 11 votes to 10) to 
intimate to the Greenock and Port Glasgow Tramways Company 
that the lease shall cease and determine as on May 15th, 1900, 
that the Police Board mean to acquire that portion of their 
tramways situated within the burgh of Greenock; that the Special 
Committee be appointed to make arrargements with Port Glasgow 
end Gourock local authorities; and the Greenock and Port Glasgow 


Tramways Company for the purchase of or for ranning powers over 
their part cf the respective tramways outside the burgh; that 
роо be made to the Board of e for consent to purchase 
an 


for working the tramways within and outside the burgh; that 

meantime the Committee be appointed, if need be, to oppose the 

сов and Port Glasgow ways Bill in the House of 
отпоре. 


Halifax.—On 20th inst. the Tramways Committee 
received deputations from the Queensbury and Northowram District 
Councils urging the extension of the electric tramway system to their 
respective districts. The Corporation already run cars to Booth 
Town, and it was s sted that the line should be continued from 
this place to the Granby Inn, Queensbury, a distance of 23 miles. The 
Northowram Council suggested that the Oorporation should continue 
tbe intended line to Stump Cross forward to the extremity of the 
ets boundary. The additional line would be abcut one mile in 
ength. 
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Liverpool.—On 24th inst. the new stretch of eleotric 
tramway along Lord Street, from Bt. George's Ohurch to Paradise 
Street, was open fortrafüc. The cars negotiated the sharp curve into 
Paradise Street with ease and safety. | 


Llandudno.—The Urban District Council has had corre- 
spondence submitted to it bearing on the terms for thesupply of the 
electric current for working the Llandudno and Colwyn Bay light 
railway. It appears that the Council Oommittee had submitted 
terms to the directors, which openedjwith the quotation of 24d. per 
unit up to 250,000 units. The directors, however, urged that those 
rates were quite impracticable, and expressed а to leave 
the matter of Pee to arbitration. If the Council themselves elected 
to undertake the supply of electric energy, they suggested county 
rates, opening with a quotation of 12d. per unit up to 100,000 units, 
&c. The committee had adjourned the matter pending further inves- 
tágation, апа the Council endorsed this ос. 


London County Council and Light Railways.—On 
the recommendation of the Highways Committee, the London County 
Council on Tuesday agreed to invite the Middlesex County Council 
to appoint віх members to act in oo junction with six members to be 
appointed by the London wie | Oouncil, as а joint committee of 
tke two bodies, to consider and deal with all matters relative to the 

romotion and carrying into effect of light railway schemes affecting 


th counties. 

- The North-West London Railway Bill.—The St. 
Marylebone Vestry at the last meeting received a letter from the 
solicitors in reference to the proposed electric railway from Marble 
Arch to Cricklewood. The solicitors stated that they submitted 
tothe promoters of the Bill for the insertion of clauses 
which been embodied in s Bills, and so far as they were 
applicable to the present case ; also a clause requiring that the com- 
pany should not take or use any lands in the parish for the site cf 

proposed station at Marble Arch. After considerable negotiation 
and when the Bill came before the committee, the promoters 
to the insertion of the last clause in the Bill. The station, the 
сот. 01а 360, would now be situated in Oonnanght Mews, Paddington. 


Ormskirk and Southport.—On 25th inst. Mr. R. H. 
Scotter, O.E., of Southport, appeared before the Ormskirk Urban 
District Oourcil to give some details of the scheme which he has 
originated of an electric light railway between Ormskirk and South- 

rt. А syndicate known as the British and Foreign Light Railway 

yndicate was registered on the 18th inst., with a capital of £5,000, 
to carry out the initial scheme. The distance is about eight miles by 
road between the two places. At present trams зип to Kew Gardens 
from London Square, Southport, a distance of about two miles, and 
over these the syndicate p to seek running powers. From this 
pus the proposed line will follow the road, with the exception that 

t will pass through Scarisbrick Village to skirt the Oount de Oasteja’s 
grounds. The motive and SR. рон will be electricity, the 
generating station being at Ormekirk. The passenger cars have 
overhead seats, and will ba constructed on the American bogey prin- 
ciple, while the light goods waggons are specially adapted for the 
agricultural needs of the neighbourhood. A feature will be the 
collection of produce at the farmsteads wherever possible, and its 
transference to the light railway without reloading. The gauge is 
adapted to run in harmony with the Lancashire and Yorkshire line, 
of which the light railway is intended to be the feeder and auxiliary. 
The Council generally approved of the scheme. 


Portsmouth. — The town clerk has received the 
following:—" The claims of the Portsmouth Street Tramways 
Oompany and the Provincial Tramways Oom „Limited, 
made in accordance with Sections 6 and 7 of the above Act, 
and in рны of three notices dated December 3166, 1898, given 


2. For the tramways and undertakings of both companies in the 
parish of Cosham (including 


£124,914 14s. 54. 3. com on for loss of net profits which 
m pe have been obtained by com if their undertakings 
remained until the earliest dates next after 


December 31st, 1899, on which the same could, but for the provisions 
of Section 7 of the Oorporation's Act of 1898, have been purchased 
the local authority under the ions of Section 43 cf the 

ways Act, 1870—£19,771 63. £306,450 18s. 6d. Note— 
The harness used in connection with the omnibuses and carriages, 
consumable stores, stable equipment, machinery, plant, tools, farnitare, 


fittings, and sundries, are notincluded in the above claim. Itiss 

that they should be taken over at valuation on the date of the 

transfer. Dated this 18th day of A 1899. For the Portsmoath 
y and Provincial Tramways Oom- 

) J. Barber Glenn. To the Portsmouth 


The Potteries Tramways.—It is stated that the overhead 
electrical lg rp of the Potteries Tramways was last week 
d by Major Oardew on behalf of the Board of Trade. А 
number of trial runs have been made. The inspector expressed 
himself well satisfied with the system. - 


Russia.—The horse tramways in the town of Kazan are 
being converted into electrical lines. The central power 
at present in course of erection will comprise three Baboock & Wilcox 
boilers, three 350-H.P. Corliss engines, and three 250-kilowatt Dulait 
dynamos. The boilers are to be fired by liquid fuel, brought by 
steamers on the Caspian to Kazan. 


(Continued on page 689.) 
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BOOTLE ELECTRICITY WORKS. 


Tue works of the Bootle Corporation, which were formally 
opened last week, differ only in detail from the ordinary 
three-wire. system. It is interesting to note, however, that 


arrangements. have bsen made to supply eleotricity to such . 


portions of the Liverpool Corporation tramway system which 
lies within the Borough of Bootle. 
. Mr. Thos. L. Miller, of Liverpool, is the consulting 
engineer to the Corporation, the whole ot the work having 
been carried out under his supervision. 

The electricity supply works of the Corporation are situated 
in Pine Grove, on the banks of the Leeds and Liverpool 


equare x 6 feet thick. For a height of 25 feet above 
ground level the chimney is square, the remaining portion 
being octagonal. 

The supply is on the three-wire direct, current system, 
the pressure at consumers’ lamps being 220 volts. 

There are three boilers of the Lancashire type by Danks 
and Co., Oldbury, they are each 7 feet 6 inches diameter x 
28 feet long, with two flues each 3 feet diameter at furnace 
end, tapering to 2 feet 6 inches diameter at back end ; each 
flue being fitted with four conical cross tubes. 

The necessary boiler mountings are by Hopkinson, 
Huddersfield, and there is a Green's economiser consisting of 
192 tubes. 

There are three compound condensing engines by Belliss, 


GENERAL VIEW OF INTERIOR. 


Canal, and adjacent to the Corporation destructor yard. 
Coal can be obtained direct from the canal, and there is an 
ample supply of water for condensing purposes. 

The buildings have been designed by Mr. J. A. Crowther, 
the borough surveyor, Bootle, the engine room being 32 feet 
wide x 42 feet long, the boiler house 50 feet wide x 62 
feet long, the battery room 33 feet average width x 56 feet 
average length, and the pamp room 32 feet ы х 82 {ее& 
long. 

All the buildings are on the one floor, there being no 
second storey, and the end is temporarily fitted with corru- 
gated iron to allow for extensions being readily made. The 
whole of the area is covered to a thickness of 2 feet with 
concrete, and the buildings are of a plain and substantial 
character, being built of common bricks with red pressed 
brick dressings. The chimney is 7 feet internal diameter, 
150 feet high, and rests on a bed: of concrete 30 feet 


Birmingham, two of them developing 125 I.H.P. when 
running at 450 revolutions per minute. 

The condensers are of the ejector type, by Korting Bros., 
one being supplied with each engine. 

The dynamos are by Thomas Parker, Limited, Wolver- 
hampton, and are three in number, two of 75 kilowatt 
capacity, and one of 150 kilowatt capacity. They are of two- 
pole type, and direct coupled to above engines, and are con- 
structed to give any E.M.F. between 440 and 500 volts when 
running at the specified speeds. They are shunt wound, the 
regulating switches being placed on the switchboard rail. 

There is & balancing transformer, consisting of two 
balancing armatures directly connected and working in sepa- 
rate fields. This is connected across the outer mains of the 
three-wire system at the switchboard omnibus bars, end also 
conneoted to the centre wire. It is capable of balancing the 


whole system, so that with a current of 100 amperes in centre 
F 
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wire, in either direction, the difference of E.M.F. at feedin 
points between the two sides of the syatem shall not ex 
4 volte, Directly connected to the balancing transformer, 
one at either end, nii two battery charging transformers, or 


“boosters,” eac 
capable of an out- 
pat of 130 am 

at 75 volts, and ar- 
ranged to give any 


E.M.F. from 10 to | 


75 volt& on open 
circuit, and capable 
of running with any 
current from 0 to 
180 amperes at any 
voltage between that 
given above. 

Two motor-driven 
centrifugal pumps 
are placed in pump 
room, and arranged 
to draw from the 
tank under pump 
room, and to deliver 
respectively 14,000 
and 28,000 gallons 
of water per hour to 
the overhead tank, 
from which the sup- 
ply to the conden- 
sera is taken. 

The switchboard 
is arranged for con- 
nection of four 
dynamos, four 
feeders, two bat- 
teries, one balancing 
transformer, two 

, and also 
for the middle wire 
connections from 
feeder points Nos. 2 
and 4, the middle 
wire being perma- 
nently earthed at 
thestation through a 
recording ammeter. 
The switchboard is 
arranged on three 
slate ‘panels carried 
in steel frames, and 
cased in on the 
outside with 
varnished teak. 
The instruments 
and apparatus in 
connection with the 
battery, the balan- 
cing transformer 
and the boosters, 
are arranged on the 
centre panel, to- 
gether with the 
voltmeters and their 
switches. The in- 
struments and appa- 
ratns on the nega- 
tive side of the 
dynamos and 
feeders are arranged 
on the panel to the 
right of the centre 
one, and those on 
the positive side on 
the left panel. 

Ia the circuit of 
each dynamo there 
is опе automatic 


switch, fitted with fuse, and arranged to drop when the cur- 
reat falls below 10 amperes, and interlocked with this is & 
shunt switch, by which the field is closed through a non- 


From a photograph by] 


coils for 


BOILER FEED PUMPS. 


VIEW OF STREET ARC LAMP. 


[H. Dowden, Bootle. 


pressure, 


inductive resistance when circuit is opened, one ammeter, 
one 25-way multiple contact switch with suitable resistance 
lating shunt circuits of d 
In the circuit of each feeder is two р each pro- 


mo3. 


v a switch 
by which the fuses 
can be used singly, 


panel three hori- 


eon ш bars 
of wrought - copper 
are fixed, eda: 
upper ones being 
ond with screw 
holes placed opposite 
the plug holes in the 
vertical feeder and 
dynamo bars, and 
the lower one being 
provided with screw 
holes placed opposite 
the plug holes in 
the vertical dynamo 
bars only, so that 
any dynamo may be 
connected to the 
traction board. 

On the centre, 
or battery ue 
balancing panel, is 
placed one double- 
pole starting switch 
and fuse in the cir- 
cuit of the balancing 
transformer, inter- 
locked with multiple 
pole starting switch, 
two multiple way 
switches for regula- 
ting the fields of 
the transformers, 
one ammeter in the 
circuit of each 
balancing armature, 
one middle wire 
ammeter, and one 
recording ammeter 
connected up in the 
earth circuit. 

In the circuit of 
each battery is 
one single 14-way 
charge and dis- 
charge switch, one 
battery ammeter, 
one registering 
meter, reading 


for placing battery 
either on to the 
“ ter" to be 
charged or the 


mains. 

In the * booster " 
circuit, one multiple 
way switch for regu- 
lating fields of 
“ booster.” 

The feed pumps 
are of the Worthing- 


ton type, each having a capacity of 1,500 gallons of water 
per hour against boiler 


The feed pipes are 
arranged to draw from feed tank, and to deliver through 
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small heater, and thence through meter to economiser, or else The mains are paper insulated, lead covered, and are 
past both heater and economiser to boilers. They are of laid in earthenware troughs, and run in solid with 
cast-iron with copper connections to boilers. bitumen. 

Thesteam pipes are steel, with branches 


riveted on the ring main, being 8 inches 
diameter x J thick. Branch pipes 
from boilers are 6 inches diameter, and 
the bends copper. The main exhaust 
pipe is 16 inches diameter. 

Condensing water pumps draw from 
brick feed tank, having a capacity of 
22,500 gallons, this being placed under 
pump room, and connected with canal 

y two inlets, each being provided with 
a coke filter, and deliver into a cast- 
iron -tank of 7,500 gallons capacity 
placed on roof of pump house, to give 
n head for condensers. From 
this tank а 10-inch diameter cast-iron 
supply pipe is taken, from which 
branches to the condenser on each 
engine are led. 

A travelling crane by Carrick and 
Ritchie, and capablé of lifting 8 tons, 
is provided in engine house. 

Tbe batteries are of the well-known 
“R” type manufactured by Ше 
Chloride Electrical Storage Syndicate. Bon | p SS 

These cells are constructed, as most — ———— 
of our readers know, upon a combina- From a photograph by [H. Dowden, Bootle, 
tion of mechanical and chemical | Ы BALANCING TRANSFORMERS. Ew | 
principles, embodying the advantages 
of the Planté and Faure types of plates, 


and are now in extensive use. There are two batteries, The feeders laid are as follows :— 

consisting each of 125 celle, capable of maintaining 

a discharge of 100 amperes continuously for five hours, or No. 1 '6 equare inch. 
300 amperes for one hour, with a final E.M.F. of 1°86 volts c - i " " 
per cell. The cells are contained in glass boxes, which rest No. 4 e Ч 


on wooden trays supported on glass insulators, and they are 
suitably arranged on stands for easy inspection. The stands Neutral wires being run from the station to Nos. 2 and 3. 


are formed of iron frames, with pitch pine bearers to carry Distributing mains are of the following sizes, viz. :— 


the cells. 
Large siz: 25 ‘125 25 sq. in. 
Medium siz3 15 10 15 „ „ 
Ordinary sizs 10 06 10 „ „ 
Small sizs 06 06 06 » n 


A total of 92 10-ampere lamps have 
been sanctioned, the lamps being of 
Johnson & Paillips’ make, fixed on poles 
made by Lucy & Co., each pole being 
arranged with brackets for two 16-0.P. 
incandescent lamps, with © Friedreau ” 
lens reflectors, which will be switched 
in at midnight, when the arcs are 
tarned off. In the extended scheme, 
for which application is being made 
to the Council for borrowing powers, 
the public lighting will consist of 232 
10-ampere arc lamps, each fitted with 
two 16-O.P. incandescent lamps, and 
223 converted gas lamps, in which 
16-C.P. incandescent lamps in 
* Friedreau" lens reflectors will be 
placed. 

The Wright system of charging has 
been adopted, ani as the district is 
almost entirely residential, it will be 
interesting to watch the development 
of the system. 

The tandera accepted by the Corpora- 
tion were as under: — 

Buildings. Mr. Walter Musker, Bootle £6,598 
| Boilers, economiser, steam dynamos, 

! condensars, condensing water 
umps, balancing transformers, 

! ters, feed pumps, piping, and 
М accessories—Mesers. Thos. Parker, 

: Limited, Wolverhampton ... 11,791 
: Storage batteries— Chloride Elec- | 

trical Battery Syndicate, Limited 1,049 

Mains—British Insulated Wire Co. 10,650 


MOTOR DRIVEN CENTRIFUGAL Pumps. i £30,088 
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THE EXORBITANT CHARGES FOR TELE- 


GRAMS TO INDIA AND THE FAR EAST. 


NoTWITHSTANDING the frequent and strong expressions of 
рк opinion against the high charge made for telefffitms to 

ndia, the companies concerned have made no concession 
whatever on this point, and at the last International Tele- 
graph Conference declined to accede to the recommendations 
to them on this subject by many of the delegates there, 


including the representatives of the Indian Government 
соса Department. We understand that а meeting 
attended by some 20 members of Parliament, who have taken 


especial interest in a йн questions, was held on Tues- 
day last to consider a scheme proposed by the member for 
Canterbury for cheapening Imperial шари communica- 
tion and to deal with a motion that the Governments of 
India, South Africa, Australia, and New Zealand ghould hold 
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a conference with the Home Government with the object 
of reducing the present high cable rates, which for social 
messages are regarded as prohibitive. 

At this meeting Mr, Henniker Heaton, M.P., showed how, 
by the construction of a short line throngh Afghanistan, 
from Merv to the Indian frontier, messages for which 4s. a 
word is от charged, could be sent to India for about 54d. 
per word. 

A meeting was held recently of the British Empire 
League, under the chairmanship of the Earl of Derby, and 
a resolution calling attention to the excessive charges for 
cablegrams between the United Kingdom and India was 
adopted. The Times of India, of the 31st alt., gives a full 
report of the address presented at Bombay to the Viceroy of 
India by Mr. Allan Arthur, in which the case for a reduction 
of the high rates charged: by the joint-purse companies for 
telegrams between England and India is very ably set forth. 


t. 


BoorLE ELECTRICITY WORKS.—SWITCHBOARD. 


In the course of this address Mr. Arthur states that he has 
received “telegrams from every chamber of commerce in 
India pressing the Bengal Chamber to urge the importanoe 
of this question on the notice of Your Excellency.” Mr. 
Arthur further pointed out that as far back as 1893 the 
Government of India declared that * the reduction of the 


tariff to India, is a measure of Imperial importance." 


It will be seen from the above that the protest which we 
have во frequently made in these columns for many years 
back is justified by the evidence afforded by these and 
by similar objections made by various important pablic 
bodies. The subjeot was lately brought to the attention of 
Parliament by Mr. Webster, but no notice was taken, 
officially or unofficially, of the statement made by him, in 
view, possibly, of the much greater public urgency of the 
policing of the West End parks and the extension of Rotten 
Row, to which subjects the House of Commons mainly 
devoted ita attention that mare 

We have always maintained that the Jowering of charges 


BALANCER = Booster 


(Н. Dowden, Boot 


for telegrams to India is well within the power of the com- 
panies interested, even apart from the fact that the decrease 
of rates elsewhere has almost invariably been followed by a 
corresponding increase in the number of messages sent, 
which, after the period of transition, during which the 
natural re-arrangement of traffic takes place, has more than 
compensated for the reduction made. 

A glance at the accounts of the companies interested will 
prove that their financial condition is such as to warrant 
their following the example which has met with such snc- 
cessful results in other quarters, Telegrams for India, and 
for points beyond, such as Australia and China, are carried 
as far as India by two companies which have a joint-purse 
agreement, these are the Indo-European Telegraph Company 
and the Eastern Telegraph Company. The former of these 
is the proprietor of landlines, which running through various 
European countries also passthrough Turkey and Persia joining 
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the system of the Indian Government telegraphs at Teheran. 
The report shows that with a capital of £425,000 this oom- 
ae eg paid a dividend of not less than 10 per cent. for 
the 18 or 14 , and besides this has at nt a 


reserve fund of no less than £307,276, which is equal to over 
70 per cent. of the capital of the company! This reserve 


fond, which in the case of a submarine cable company would 
be looked on as very much more than ample, is ridiculous 
when applied to a landline system, which is kept in an 
efficient pur qms b pend repair un drin e 
necessary, on which a very large outlay recently 
been made, the cost of which is paid ont of the gross 
apnaal revenue. Such a financial state clearly admits of 
the concessions which the public have во long demanded. 
As regards the Eastern Telegraph Company, the money 
invested:in the submarine cables used for communication 
with India is, of course, much greater than that required 
for the construction of a iandline system which does an 
equal amount of work and as other sources of revenue 
besides Indian traffic are at the command of this com- 
pany, it is difficult here to make such a clear state- 
ment of affairs as in the case of the Indo-European 
Company. It may be perhaps sufficient if we refer to 
an analysis of the proportions in which the money on a 
telegram to Anstralia, vid India, is divided out. From a 
source which we believe to be authentic we draw the follow- 
ing conclusions :—A telegram from London to India, vid either 
of these joint-purse routes, costs the public 4s. per word, but 
should this telegram be destined for Australia or the Far East, 
the 4s. per word is, as far as Eastern Telegraph Company is 
concerned, carried over their lines for at most 38. 04d.; thus 
the Indian public are placed at a disadvantage, as the 
have- to contribute 25 per cent. more per word towar 
the carriage of telegrams from India to London than is 
id by the telegrephing publio in some of the countries 
ying to the eastward of India. In this at least, 
it seems that those interested in India may fairly claim 
а revision and reduction of the existing rate. The capital 
of the Esstern Telegraph Company, which owns about 
28,000 miles of submarine cable, is about 7,250,000, on 
which they have paid 5} to 7 per cent. during the last 10 
years, and the reserve fund is about £1,300,000, or, вау, 18 
per cent. on the capital. Comparing this with the financial 
condition of the Indo-European Company, with its 70 per 
ceni, reserve fund, &c., it is clear that were the joint- 
purse system non-existent, the competition between these 
two companies would long ago have resulted in reduced 
rates to India. Telegrams for China and Japan are to a great 
extent carried by the Great Northern Telegraph Company, 
running through Russia and Siberia, which company paid a 
dividend of 124 per cent. for the year 1898, carrying forward 
£61,417. This, however, has not an immediate bearing on 
the subject we are dealing with, but is only an additional 
indication showing how profitable telegraph business to the 
Far East is to the existing companies. With conditions 
such as those detailed above, it is not astonishing to find that 
Germany is making preparations to share in such a remune- 
rative business, and that the Emperor himself is much inte- 
rested in the project. We learn that the Eastern Telegraph 
Company have made vain attempts in Constantinople to 
hinder the progress of the German scheme. | 
In the above, perhaps, may be found the real reason for the 
recent sudden drop in the shares of the Eastern, and Eastern, 
Extension Telegraph Companies, which the City editor of 
the Times says is generally ascribed to the progress of the 
Marconi system, although he himself is of opinion that it 
is more likely that shareholders are beginning to recognise 
that these companies are unlikely to escape without loss from 
the competition by which they are threatened through the 
construction of a cable to Australia and the Far East acroes 
the Pacific Ocean." | 


Memorial to Clerk Maxwell.—Our readers are again 
reminded that a subscription has lately been set on foot for 
the purpose of ovens & memorial window, to com- 
memorate the work of Clerk Maxwell, in the parish church 
of Corsock. Half guinea subscriptions will be gladly 
reoeived and acknowledged by Rev. George Sturrock, The- 
Manse, Corsock, near Dalbeattie, N.B. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 684.) 


| Sheffield.—It is ttated that the next sections to be taken 
in hand by the Tramways Committee for electrical traction will be 
Brightside and Heeley. The precise time for beginning the work 
will depend on the progress made with the actions now in hand, 

namely, Ecclesall Road, Intake and Pitsmoor. 
have 


South Staffordshire—The Board of Trade 
approved the plans of the Electric Traction Company for the con- 
struction of light railways in the Old Hill and Oradley Heath 
districts. E 

Swansea Valley.—The British Electric Traction Company 
intend applying for powers to extend their electric tramways from 
their Mo terminus through Woodfield Street and across 
Morriston to Olydach and Pontardawe, and very probably right 
through the valley. 


very enthusiastic way, the New York pepers have been championin 
the cause of underground railways. I 
ате not at all liked by the public, and as additional facilities for traffic 
have become absolutely necessary, the Journal and the World have 
been coming forward with their millions of dollars and inducing the 
ublic to be large sums as well, so that underground lines may 
proceeded with. ME | i 


- Worcester.—The directors of the Worcester Tramways 
Oompany. have secured the tion of the British Blectric Trao- 
tion Company, with a view to the extension of the tramways in the 
city, and the adoption of electricity as motive power. 
tions are being conducted with Mr. B. Garcke, mansging director, 
and Mr. J. A. Lycett, superintendent of the Birming district, 
with а view to ultimate amal . It is contempla*ed to recon- 
struct the existing 3 feet lines on a 3 feet 6 inches gauge, and to 
extend them to Rainbow Hill Cemetery, London Road, and Whit- 
tington orchard and Kempsey, Fernhill Heath, Ombersley, 
Powick and vern, and the overhead wire system will be used. 
The Corporation are at present considering the advisability of taking 
over the tramway ren in the city, and an engineer has been 
employed to advise whether negotiations should at once be opened 
with the tramway company, or wait until the expiration of the lease 
in three years’ time. 

Yeadon.—The District Council has decided to invite the 
Councils of Horsforth, Rawdon, and Guiseley, toa joint. meeting to 
formulate a scheme for serving the district with trams. 


TELEGRAPH AND TELEPHONE NOTES. 


The All-British Cable Scheme.—-A Reuter's despatch 
from Ottawa, dated April 19th, says that Mr. William Mulock, the 
Dominion Postmaster-General, has 


conditions:—A Board of Commissioners to be created under the 
legialative sper of the British Parliament, and the cable pro- 
perty to be vested in such board in trast for the benefit of the 
respective Governments sharing in the undertaking, and in propor- 
tion to their respective interests therein; the board to issue deben- 
tures for the necessary payment of capital, and the said capital, 
principal, and. interest to form a first m e on the property and 
; all the landing pointa to be in British territory; the 
number of the Commissioners and their tenure of office to be deter- 
mined from time to time by the interested Governments, each baving 
appointments of a number pro to their contribution; the 
respective Governments to be interested in the profits and losses in. 
the same proportion.. Finally, the Governor in Council is to be 
authorised on behalf of Canada to guarantee the payment of five- 
eighteenths of the principal and interest. ЭЕ. 
from Ottawa inform us that English des- 


Recent tel 
tches cab to Oanada indicate some misapprehension as 
the oe of the Pacific cable resolu of which 


Mr. M , Postmaster-General, has given notice in the 


House of Commons. An examination of these resolutions does 


not warrant the conclusion that any other Government has 
decided anything in regard to the Pacific cable question. The rerolu- 
tions simply give a practical turn to the cable discussions which have 
extended over ten years, by empowering the Canadian Government 
to negotiate and contract with any other British Government willing 
to co-operate towards establishing Pacific cable communication. Oa 
this subject the Canadian Gazette writes as follows :— 


Officialdom can hardly plead that it has no experience of the practical value 
in pounds, shillings, and pence of the means of immediate and independent 
cable communication with ро of the Empire. In the саве of the West 
Indies alone, the Admiralty, if we mistake not, could produce figures which 
would demonstrate that direct cable facilities permitted economies more than 
sufficient to cover the amount of the subsidy which secured them. In the 
Pacific cable project vested interests have again to be taken into account. 
Monopoly will always fight to the last ditch. But neither the prejudices of 
officialism nor the exolusive aims of existing corporations should be allowed ta 
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overrule Imperial necessities. The time has fully come for action, and White. 
hall's response to Ottawa's pledge of generous co-operation must be speedy and 
decisive if Imperial responsibilities are to be adequately discharged. 


On Monday last Mr. Lowles asked the Secretary for the Colonies 
whether, in view of the categorical declaration concerning the Pacific 
cable made by tbe Government, and the equally favour- 
able deolarations made by the Australasian colonies, he could now 
state the intentions of the Imperial Government with regard to thia 
project. In reply, Mr. Chamberlain said; No, sir; Iam sorry to say 
I am not yet in a position to make any statement. | 

Yesterday's Times contained the following: — We understand 
that a decision has been reached in the matter of the Paciflo cable 
scheme, and that Her Majesty's G.vernment have decided to oon- 
tribute, in the form of a yearly subsidy, the full amount which they 
bave been recommended under the report of the Pacific Cable Oom- 
mittee of 1896 to guarantee for the construction of an all-British cable 
running from Vancouver by Fanning Island to Fiji to Norfolk Island, 
whenos it will branch to Qaeensland and New Z aland” — | 


Cheap Imperial Telegraphy.—In one of the Com- 


mittee Rooms of the House of Commons on Tuesday night a con- 
fererco was held, on the invitation of Mr. Henniker Heaton, M.P., 


between members of Parliament and Oolonial 5 on the 


gabjrot of cheapening the present rates for cabling to British pos- 
sessions. Sir Edward Sassoon presided. The members present 
included Mr. Asor ft, Mr. Hogan, Oolonel Milward, Bir J. Leng, Mr. 
Kimber, Mr. William Johnston, Mr. Cochrane, Mr. Arnold. Forster, 
Bir Н. В King, Sir Oharles Cameron, Sir A. Scoble, and Bir J. W. 
Meclure. Among the other gentlemen present were Bir Andrew 
Clarke (Agent-General for Victoris) Sir David Tennant (Agent. 
General for Cape Colony), Sir Lepel G:iffia, and representatives from 
Ceylon, the Straits S:ttlements, and the India Tea Asociati n. Mr. 


Henniker Heaton said that from London to Vancouver, a distance of 
for tclegraphing was 1s. 6d. a word, whereas - 
9, 


6,000 miles, the ch 
from London to India, which, by was a shorter distance, the 
charge was 4s. a word. He suggested (says the Times repoit) that 
the landlines already in existence shoula be coupled up, so that by a 
few short sopping Honos across the sea one could telegraph mainly 
across the to all our colonies in Africa and Asia, and even to 
Australia. A landline was constructed at a fifth the cost cf а sea 
cable, and its carrying capacity was much greater. He know that 
there was s strong f g in favour of an all-British 
graphic communication; but we allowed our mails to India to be 
carried throngh France and Italy, and ke did not, therefore, see why 
we should object to a land telegraph route. The saving would ba 
enormous. For instance, he could send a telegram from London to 
the Russian frontier of Germany for 2d. a word; that telegram could 
be re-transmitted throogh Russia to Merv for 24d. a word; then 
there was only a short line needing to be constructed through Afghan- 
istan to enable one to telegraph from Mery to India for Id. a word, or 
in all about 54d., as against the present 47. а word. Another landline to 
India might be vid Constantinople tothe bead of the Persian Gulf, and 
thence to Karachi. He regretted very much that when Mr. Cecil 
Rhodes proposed to construct a landline from Cape Town to Oairo, 
no hand of assistance was held out to bim at Cairo by the British 
Government. A telegram from London to Malta was only 4d. а word, 
and from London to Tunis only 3d., whereas from London to Cairo 
it was 1s. 7d. Mr. Cecil Rhodes had zu: gested to him that there 
should be a landline through France and Spain to Gibraltar, and then 
after crossing the Straits, along the north of Africa to Cairo. It was 
sleo possible to link up a route to Australia, requiring only about 850 
miles of sea cable. Last year £498,477 was paid for cabling between 
Eogland and Australis, and the cabling to India exceeded £300,000, 
Altogether £2,400,000 was paid annually for cabling between England 
and various parts of the British Empire and America; and he 
believed that, if all the land routes were linked up and utilised, this 
cost соп) be reduced by at least 75 per cent. He hoped the G.vern- 
ment'would appoint a Royal Commission, кн largely of busi- 
ness men and representatives from India and the colonies, to inquire 
into the whole system of telegraphic communication between Great 
Britain and various parts of the Empire, with the object of cheapen- 
ing and facilitating such communication. A conversation followed, 
in the course of which it was pointed out by Mr. Arnold-Forster and 
Bir Fortescue Flannery that, if the land routes became successful, 
they might kill the sea cables, which, for strategic reasons, would be 
very undesirable. Sir Lepel Griffia said that, as a naval nation, we 
must lay the peut stress on the sealines. Eventually а resolu- 
tion, proposed by Mr. Ascroft, and seconded by Mr. William Johnston, 
was agreed to, forming the members of Parliament and others present 
(except such as signified their unwillingness to join) into а committee, 
with a view to steps being taken to facilitate the formation of a cheap 
Imperial telegraph system. Votes of thanks to Mr. Henniker Heaton 
and Sir Edward Bassoon were passed. 


The Fall in Cable Shares.—On this subject the 


Westminster Gazette writes the following: 


A good deal of dread seems to have taken possession of holders of telegraph 
shares in connection with the successful experiments in wireless telegraphy. 
In s^me са es the fall in prices is really assuming serious proportions. Thus 
Eastern ordinary stock, which early last week was quoted at about 180, has 
declined to 160, and Eastern Extension shares have given way from 181 to 17. 
In the latter case the fall has occurred notwithstand ng the issue of a very 
satisfactory report showing gross receipts of £200,431, as compared with £275,142 
in the corresponding period last year, accompanied by а reduct on in working 
cost from £102,844 to £100,055. It is whispered, however, that the fall in these 
special securities is not so much due to the somewhat remote prospect of wire- 
less telegraphy affecting their earnings as to the competition which may arise 
from the construction of & cable to Australia and the Far East across the 
Pacifle Ocean. Nervousness on this score can easily be understood, but there 


are nevertheless those who deolare that Easterns at their present reduced price 


look very cheap. 
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The German. American Gable—President M'Kinley is 
tated to have approved the project of a new cable between Germany 
and the United States. Its termini may be Baden and New Yo:k. 


Glasgow Telephone Lines.—At Glasgow, on 19ch inst., 
an inquiry was opened before Sheriff Berry, at the instance of tha. 
Lord Advocate, on behalf of the Postmaster-Ganeral, in which bis: 
Lordship is asked to intervene between the Post Office authorities: 
and the Glasgow Corporation as to laying telephone lines under the 
city streets. Mr. К. Ruigie, advocate for the obj:ctors, said the 
Postmaster-General urged that he was entitled to tha authority 
whether the Corporation was willing or not, and he was not to agree 
to the condition that the Corporation would only grant that consent 
providing it was not to be made applicable to the орм any: 
private company. The Oorporation’s position was it was not 
jadicious to give a company right to use their streete, because such. 
would deprive them of the control of the streete. This application 
was a fraud on the Corporation., Befused permiesion by the. 
municipality, the telephone company incited the Postmaster-: 
General to apply in his own name. Two points came out 
in the statement of Mr. Fleming, advocate for tbe Post- 
master-General. These were that it was the intention of the 
Government to give on as to a wire communicating between 
Douglas Street and the central exchanges of the telephone company, 
and that if the present proposal was carried into effect the Post- 
master-General would receive rental or a percentage upon traffic in 

of the use ої these wires. Mr. Thomas Shaw, Q. C., M.P., 
contended that there was the same veto against operations by the 
Postmas:er- General as was provided by the Act of 1892 against 
private companies. Mr. Henry Johnstone, Q O., said what his Lord- 
ship bad to determine was whether this municipality or any other 
was entitled to dictate to the Postmaster-G aneral what use he would 
make of pipes laid down under the streets under his statatory 
powers. The telephone was part of the telegraph system, and the: 
Postmaster-Gzneral had power to grant licenses and apply for way- 
leaves from municipalities. She:iff Berry announced that he wuld. 
give bis jcdgment in a few days. ó 


Islington Telephones.—The Vestry at the meeting on 
Friday considered a report from the Works Committee in reference to, 
the proposal of the National Telephone Oompany to establish a large 
exchange for 4,000 subscribers in Islington, provided that the Vestry: 
would give the ne facilities for laying underground wires. 
The company had asked for an interview on the subject, but as the 
proposal depended upon the Vestry conceding the right to place the 
conductors underground, the Works Committee stated that the 
failed to see that any object would be served by the p 
interview. The Vestry 1 the action of the ittee in. 
informing the company to effect. | 


The Persian Gulf.— The Times of India referring to 
the report that Russia has secured interest in а port in the Persian 
Gulf, says that it is unlikely that Russia will make a move at present, 
but it urges the British people to realise that the Persian Gulf is the 
real centre of political danger in Asia, acd adv.cates an increase in 
the number of British political officers in the Gulf and the laying of 
cables connectirg Muscat, Bandar Abbas and Linjah. 


Telegraph Rates to the West Iadies.—The rates for 
telegrams to plsces in the northern division of Cuba have been: 
reduced to 2s. per word, and for places in the southern division of 
that island to 2s. 11d. Telegrams for Santiago and otber parts will 
be charged at the rate of 3e. 1d., and those to Porto Rico at 4«. 2d. 

word. These rates will be chargeable by whichever of the five 
existing routes the telegram may be sent. | 


` Telegraphic Interruptions and Repairs:— 


OABLES. — Down, Repaired, 
Amason Company’s cable— | : 
Oable beyond Gurapa... June 11th, 1898 |. 888 
French Company's cables— 
Oayenne-Pinheiro ... March 10th, 1899... eee 
Opening of new о ое d 
FHiguerote, Ven: suela April 21st, 1899 i5 
Para-Maranbam |... ... April 10th, 1899 ... е 
Communication between 
Mosramedes and all In- > March 16th, 1899 ... T 
land ОВ es. 
Communication b.t veen 
eee March 23rd, 1899 096% eee 
Siberian landlines between— 
Irkostek-Werkhne] April 17th, 1899 ... April 19tb, 1899 
Baigon-Bangkok .. April 17tb, 1899  ... April 19th, 1899 


Wireless Telegraphy.—A special demonstration of 
wireless telegraphy was given by Signor Marconi at the South Fore- 
land, on 20th inst., in the pressnce of the Naval Attaché to the 
Оһіпевз Legation in London, who is to report to the Chinese Govern» 
ment on the working of the system with a view to its adoption in the 
Ohinese Navy. AD | | - 
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CONTRAOTS OPEN AND CLOSED. 


OPEN. 


. Battersea.—June 7th. The Vestry wents tenders for the 
supply of mains, water. tube boilers, steam dynamcs and engines. See 
* Official Notices " April 14th. i - 


Derby.—May 8th. The Corporation is just inviting 
tenders for the works in the superstructure in connection with the 
extensions to the electric lighting station, Bowter Road, Derby. 
Mr. Arthur Eaton, architect, 6, St. Jamos's Street, Derby. 


. Ealing.—May 15th. Last week we stated in error that 
the Baling Council had placed an order with Messrs. Babcock and 
Wilcox for two 800-H.P. ,&c. This should have referred to 
Halifax, for which town the plant has been ordered. Asa matter of 
fact, Ealing ів поч inviting tenders for two boilers with superheaters 
and artes, as may be ascertained on reference to our “ОВ за. 
Notices” for last week, and to-day. | 


Ealing.— May 15th. The Council is inviting tenders for 


steam, exhaust and other piping, &c., switchboerd and connection’, © 


&c. See “ Official Nolices " this week. 


Edinburgh.—May 15th. The Corporation wants tenders 
for the supply of copper atrip for electric conductors. See our 
'" Official Notices this week. PUE 


Epsom.— May 8th. The District Council wants tenders 


for various plent for its electricity undertaking, including boilers, 
dynamos, boosters, batteries, awitcbboard, crane, mains and road- 
work, arc and incandescent lamps, ard for the lighting of the station. 
Bee our Official Notices” April 7th, 


Fleetwood.—May 16th. The District Council wants 
tenders for lamps and lamp-posts for street arc and incandescent 
lighting, and also for wiring, switchboards, lamps, &., for the Town 
Hall, Free Library, Market, and Slaughter House lighting. See 
“ Official Notices” this week. 


sent. | 


France.—May 9th. Tenders are being invited by the 
French Post and Tele Authorities in Paris for the supply of 
20 kilometres of iron pipes 65 mm. diameter, for pneumatic pipe 
lines, in four lots. Tenders to be sent to Le Sous Secretariat d'Etat 
des Postes et des Telegraphes, Rae de Grenelle, 103, Paris. 


Hampstead.— May 18tb. For the purpose of extensions 
at the electricity works, the Vestry wants tenders for two 500-kw. 
steam alternators, five switchboard panels, boilers, feed water heaters, 
Weir’s feed pumps, a 50-kw. exciter, water softening plant, air pamp 
and condenser, Green's economiser and overhead crane. Bee “ОЙ 
Notioes " April 7th. 


King's Lynn.—May 15th. The Corporation wants 
tenders for electric wiring and fittings for the Municipal Technical 
Bchool See our “ Official Notices” this week. 


London, W.—May 8th. The St. Marylebone Guardians 
want tenders for electric light wiring and fittings for the new front 
blocks of their workhouse, Northumberland Street, W. Bills of 
quantities anda form cf tender, &0., upon D to Mr. A. 
Saxon nell, F. R. I. B. A., architect, 22, Southampton Buildings, 
Ch Lene, W.O, and depositing with him а £10 Bank of 
England note, returnable as usual. | 


London.—May 11th. The Great Eastern Railway Com- 
pany wants tenders for stores and materials. For details of the 
тои сее (including telegraph materials). Вес" Official Notices", 

week. 


Reigate.—May lst. The Town Oouncil wants tenders 
for water-tube boilers, pipe work, two 100-kw. and one 30-kw. steam 


alternators, overhead crsne, sub-station equipment, switchboard, 


mains, lamp-posts, &с. Bee our “ Official Notices April 7th. 


Southampton, — May 5th. The Corporation invites 
tenders for the electric lighting, wiring, and fi for the Muni- 
cipal Lodging House, Southampton. Detailed cations obtained 
from Mr. W. B. G. Bennett, borough engineer, Municipal Offices, 
S»uthampton, on payment of £1 1s., retarnable as usual. 


St, Pancras.—May 16:h. The Vestry wants tenders for 


additional engines, dynamos, &c., at the Regent’s Park Station. See — 


Official Notices " April 21st. 


CLOSED. 


Aberdeen.—The Gas and Electric Lighting Committee 
recently accepted a tender of the Westinghouse Electric Company 
to supply an engine and dynamo at £3,256, and one of Messrs, 
Ba & Wiloox for two boilers at £2,086. beue s 


` Bangor.—The following is a list of the tenders that 
have just been accepted by the City Oouncil in connection with the 
electrio lighting scheme :— Boilers, R. Hornsby & Sons, £1,490 15s. ; 
steam pipes, &., Mirrlees, Watson, Yaryan & Oo., £1,157; steam 
dynamos, &c., John Fowler & Oo., £2,143; switchboard, &., Dobson 
and Curtis Bros., £563 11s. 7d. ; accumulators, the Chloride Electrical: 
Storage Syndicate, £920; mains and branches, the British Insulated 
Wire Company, £3,858 ; buildings, James. Hamilton & Воп, £2,920; 
total, £13,052 бе. 74. А | 


Brighton.—The Council bas given an order to Ње Tudor 
Accumulator Company for a battery of 400 amperes capacity, costing 
£727, The oompany will purchase the lead cf the old battery, which 
they estimate will bring in £250 to £300. 


Chester.—The Counoil has given a contract to Messrs. 
Lucy & Co. for the supply of 28 Jandus атс lamp-ports for the sum 
of Es 88. each. Mains are to be laid for incandescent lighting in 
Qaeen’s Park (£300) and in Dee Hills Park at £31. 


Doncaster.—The Council sitting in committee has 
accepted the following tenders in connection with the electric light- 
ing scheme :—For pumps, Messrs. Tetlow Brothers; for engines and. 
dynamos, Messrs. Mather & Platt; for storage batteries, the Electric — 
Power Storage Company ; for electrie instruments, Messrs. Edison 
and Swan; for wires and cables, Messrs. Oallender’s Cable Company. 


Glasgow.—Mesers. Henry Pooley & Son have secured a 
contract from the Corporation for the supply and erection of a 20-ton 
railway weighbridge for the Oorporation’s new electiic generatiog 
station on the south side of the city. | | 


London.—The Metropolitan Asylums Board bas accepted 
the tender of Mr. J. Appleby, of Cornwall Road, B. B., for boiler and 


engine house and chimney shaft for electric light installation at the 
Northern Hospital at 22,620. 


 FORTHOOMING EVENTS. 


Saturday, April 39th.—Institution of Electrical Engineers. Studente! 
visit to the Central London Railway.’ Particulars will 
de given on post cards. "uc 
Monday, Mey lst.—At 8 p.m. Röntgen B:ciety, at 11, Chandos 
7 Btreet, Oavendish Square, W. A lantern slide demon- 
tration will be given by Lynn Thomas, Eq , F. R. O.. 
(of Cardiff), on “ Fractures of the Forearm.”  Blides 
and photographs will also ba shown illustrating thd 
work cf a sectorless Wimshurst machine, by W. Ootton, 
M.D. (of Bristol). 
At 5 p.m.— Annual meeting of the Royal Institution. : 
Tuesday, Мау 2nd.—At3 o'clock. Royal Institution. Prof. Silvanus P. 
Thompson on “Electric Eddy-Carrente" (Тое 
Tyndall Lectures—Lecture I.) 
Wednesday, May 3rd.— At 7.30 pm. The Institution of Electrical - 
Engineers. Students“ meeting. Paper on The Enclosed: 
Arc,” by L. R. Morshead, student. 
At 8 pm—S<ciety of Arts. Æ'heric Telegraphy,” by 
. Н. Preece, O.B., F. R. B. 
Thursday, May 4th.—At 8 p.m. The Institution of Electrical Engi- 
neers at tbe Society of Arts, John Street, Adelphi. 
" Electrio Locomotives in Practice and Tractive Ra- 
sistance in Tunnels, with Notes on Electric Locomotive 
Design," by P. V. McMahon, member. | 
Saturday, May 6th. — The Institution of Electrical Engineers. 
Students’ visit to be paid to Messrs. Siemens Bros. and 
| nee Train leaves Oharing Cross for Charlton at 
.20 a. m. 


. NOTES. 

Municipal Electrical Association.—A special general 
meeting of the Municipal Electrical Association was held at 
the Westminster Palace Hotel on Tuesday afternoon, when 
representatives were present from Coventry, Derby, Stockport, 
Newington, Woroester, Paisley, Burnley, Bolton, Hudders- 
field, Shoreditcb, Sra cori Sunderland, Wolverhampton, 
Blackpool, Southend, Hall, Bradford, Willesden, Bristol, 
Liverpool, Islington, Brighton, &o. The Association had 
under consideration the provisions of the Electric Lighting 
(Clauses) Act, 1899, and decided to take steps to oppose the 
Bill, as they considered that some of the clauses were 
inimical to the interests of the industry. The Association 
also consilered the interim report of the Dangerous Trades 
Committee, ав affecting electricity generating works, which, 
after discussion, they remitted to the Counciljof the Asso- 
ciation for a report. | : 
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Electrodes for Secondary Batteries.—A method of 
ucing electrodes for secondary batteries on what appears 
to be a somewhat novel principle has recently been devised 
in Liége, by which the slates are cylindrical in form instead 
of flat. The flat plate, says Industries and Iron, is pro- 
duced by rolling or casting in the usual way with the ordinary 
ribs for the peroxide or active material.” The plate, there- 
fore, as completed, presents a fluted surface, which is filled 
with the peroxide in the 5 way. Then the plate 
thus formed is bent into the shape of a hollow cylinder with 
the ribs or grooves directed inwardly and parallel to the axis 
of the cylinder. The longitudinal edges of the bent plate 
are soldered together provided with a metal strip for the 
terminal. It will be seen from this description that the 
action of bending the plate into a cylinder must have the 
effect of closing the grooves to some extent at their edges, 
thereby enclosing the “active material” in a very simple 
manner. | 


letter to а contemporary by Mr. J. Johnston, of New 
York, gives some information on this point. He says that 
to his knowledge “three experta, not perhaps of such eminence 
as Mr. Swinburne, but certeinly capable eleotricians and 
accurate observers, worked on this lamp for many weeks, and 
finally abandoned it as absolutely impracticable for com- 
mercial purposes.” Asa contribution to the history of the 
subject, Mr. Johnston mentions that Van Gestel and Beck 
ytes heated 


parna, Nos. 322,024 and 822,088. This is evidently a 
evelopment of the experiments of. Le Roux (ELECTRICAL 


ground and mixed in a plastic mass with magnesium chloride. 
The mixture is moulded under heavy pressure, and is saffi- 
ciently strong to be supported wholly by the carbons without 
enclosing case. | 


Blondel's Coherer.—M. Blondel, who considers that the 

arooni co is deoidedly better than other forms that 
have been used, has made experimenta with the view of 
determining the cause of this superiority, and as a result 
has himself devised a coherer which he considers is in some 
respects superior to the Marconi instrament. He found 
that the metal particles must be such as to form on their 
surface a thin layer of oxide. The thickness of this layer 
of oxide is of the greatest importance; the coherer will not 
work well if it is too thick, nor if it is too thin. Marconi 
has attained success by using mixtures of metals (nickel, 
silver, and mercury); but Blondel finds that a better result 
may be arrived at by using alloys. The alloy must contain 
an oxidisable metal and a non-oxidisable metal, the propor- 
tions of these being adjusted so as to give the required 
degree of oxidisation. Alloys of silver with nickel or copper 
(for instanoe, the American or Swiss nickel coins) give the 
best resulta, Blondel adds to the glass tube of ni a 
side tube or pocket in which a reserve quantity of filings is 
kept, so that when the Jayer of filings between the silver 
electrodes is fatigned by prolonged uee it may be shaken out 
into the pocket and replaced by fresh filings from the store 

in the pocket. n 


Appointments.—Mr. A. P. Hudson, late an assistant 
electrical engineer in the Post Office service, has been 
appointed assistant engineer to the Stafford Corporation 

roma d department. | 

Mr. J. A. Fraser, formerly with the Brush Electrical 
Engineering Company, Limited, has been appointed resident 
electrical engineer to the Oldham, Ashton, and Hyde Electric 
Tramway, Limited. 


Wireless Telegraphy.— On 24th inst.. experiments were 
made at the South Fore in the presenoe of а French 
Commission with & view to demonstrating the possibilities of 
communicating between а moving ship and the land. The 
receiving and transmitting instruments on board the dee- 
pus vessel Ibis were in a cabin, the wire to take the current 

ing connected with the instrument room from tlie top of 
the mast, about 150 feet high. The messages were trans- 
mitted to the 75is from the South Foreland, from Wimereux, 
and from the East Goodwin lightsbip, as also from the gan- 
boat to each of these pointe, and in each instance they were 
recorded with unerring distinctness, the French com- 
missioners expressing the greatest satisfaction with the 
system. Hitherto one of thechief objections raised to wire- 
less telegraphy has been that it is impossible to concentrate 
the current—in other words, to “cut out and prevent the 
message from being received at other stations where 
installations exist within an equal radius other than 
the one for which it was originally intended. Signor 
Marconi has now discovered an ingenions but simple 
arrangement by which this difficulty can be overcome, and it 
was on 24th inst. tested before the French Commission and 
at South Foreland. Messages were first sent from the bis 
to the South Foreland, aud, ав Prof. Fieming pointed 
out on his recent visit, were received simultaneously by the 
Goodwin lightship. Signor Marconi’s new invention was 
then tried, and the m es sent to the Foreland were con- 
centrated there, and received at no other point, the light- 
ship un cut out. A similar experiment wes made with 
the ligh ip, the ships communicating with each other, while 
the Foreland was cut out. As a further test of this impor- 
tant invention messages were sent simultaneously from 
рее and the lightehip to the Sonth Foreland, where 
only the Boulogne message was taken by the receiver, the 
other being cut out at will, This experiment was also tried 
on board the Ibis and from the other pointe, in each instance 
with complete suocess. It is stated that negotiations are 
proceeding with a view to placing Newhaven and Dieppe in 
communication by means of Marconi's system of wireless 
telegraphy. The expense of the installation is likely to 
be defrayed by the London, Brighton, and South t 
Railway Company on the English side, andthe North-Western 
Railway Company on the French side. 


Marriage.—ELPHINSTONE-WakE.—On 25th inst., at St. 
Cuthbert's Church, South Kensington, George Keith Elphin- 
stone, son of the Hon. E. Buller Elphinstone, to Katherine 
Amy, daughter of Colonel A. J. Wake, late R.A. After the 
ceremony а reception, which was largely attended, was held at 
No. 1, Cromwell Road, S.W. 


Chemical Theory of the Lead Accumulator.—The 
simplest theory of the changes occurring in the lead accu- 
malator is expressed by the equation PbO + Pb 2 H 80 
=—2РЬ8О +2 Н O. On charging, the reaction occurs 
from left to right, on discharging, from right to left. "This 
proc: would be a fully reversible one, but many of the 
changes which ocour in the accumulator when at work are 
not apparently in keeping with this simple view of its 
action; this is more especially the case with the behaviour 
on charging and discharging, as the E.M.F. is found to be 
slightly higher during the first than during the second opera- 
tion, thus causing a considerable loss of energy. Theauthor 
traces this loss to the changes which take place in the con- 
centration of the acid, and consequent diffusion and con- 
vection, and also production of concentration currents in 
the cell. Taking these changes into account, the above 
theory of a fally reversible reaction in the sense given is 
5 The above is an abstract of a paper by 
E. Dolezalek in the Ann. Phys. Chem., 1898 (II.), 65, 
894—920. ШЕ 


Royal Institution.—On Tuecday, May 2nd, Prof. 8. A. 
Thompson, F.R.S., will deliver the first of a course of two 
lectures at the Royal Institution on “ Electric Eddy Cur- 
rente.” These are the Tyndall Lectures. 


Electric Launch for the German Emperor.—It is 
stated that the Emperor William has ordered an electric 
motor boat from the Imperial Dockyard at Kiel, to be ready 
for the regatta there this year. mE 
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Institution of Civil Engineers.—The Council of the 
Institution has made the following awards for papers read 
and discussed before the Institution during the last session : 
George Stephenson medal and mium to Mr. R. A. 
Hadfield ; Telford medal and premium to Mr. J. T. Milton; 
Watt medals and premiums to Sir Albert J. Durston, K.C.B., 
and Mr. H. J. Oram ; Crampton prize to Mr. Francis Fox; 
Manby premium to Sir William Roberta-Austen, K.C.B. ; 
Telford premiums to Messrs. J. M. Dobson, W. G. 
Kirkaldy, and A. P. Head. The presentation of these 
awards, together with those for papers which have not 
been subject to discussion, and will be announced later, 
will take place at the inaugural meeting of next session. 


The Royal Society. Among the papers down for read- 
ing yesterday afternoon were the following :—Mr. A. A. C. 
Swinton, “The Luminosity of the Rare Earths when 
Heated in vacuo by means of Cathode Rays.” Mr. Н. A. 


Wilson, “On the Electrieal Conductivity of Flames oon- · 


‘taining Salt Vapours.” Prof. J. C. Bose, “On a Self- 


recovering Coherer and the Study of the Cohering Action of 


Different Metals. 


Obituary.—The death is announced of Dr. Carte, J P., 
chairman of the Dublin United Tramways поша. апа а 
directcr of the Cork Electric Tramways and Lighting 


Company. 


The стае against a Consulting Esgineer.—With 
reference to the report of the tion of Henry Cleaver, 
. which appears on page 708 of this issue, we hear that the 
prisoner was yesterday again before the Cheshire Court, and 
was remanded for another week to enable the police to com- 
plete the whole of their evidence against him. 


Concer: t.—To-night Mr. J. Cecil Bull will preside at the 
Freemasons’ Tavern on the occasion of the annual Bohemian 
concert of the staff of the City of London, the Metropolitan, 
and the London Electric Lighting Companies. 


Railway E dor P ae reference to the recent 
accident near Forest, not far from Brussels, the Belgian 
Times and News says :— 

As а result of the recent commissicn held by the Belgian Minister 
for Railways, it has been decided to adopt the entire English system 
in T a to signals—the continual whistling which is so ann 
will be almost entirely done away with. Tbe subject of the 
M tan Railway here was laid before discu by the 
Chamber of Deputies. Nothing definite has so far been decidad 
upon. | 


Locomotive Doiler Testing.—The common difficulty in 
all boiler tests is the exact determination of the bulk of fuel 
in the fire before and after the test. In a locomotive it is, 
writes Mr. H. H. Maxfield, easy to b» wrong sufficiently to 
make а 10 per cent. difference on an ordinary test run. In 
place of thns estimating the fuel, he proposes to start with 
a banked fire containing usnally about 500 lbs. of coal; then, 
with coal supplied in 100-Ib. weighed bags, he would make the 
test run, return to the round house, and clean and bank the fire 
again. It would be easy to make the bank near to the size of 
the starting bank, and even if 100 lbs. out in the estimate, 
the difference on a run would not exceed, say, 2 per cent., 
and may easily be kept within 1 per cent. by being careful 
in the Аат This plan is pro 88 the result of 
observations of express locomotives between Jersey City and 
Philadelphia, when about 8,000 lbs. of coal will be fired on 
the trip, 1,800 lbs. having also been added to make up the 
fire after spreading the bank, and another 800 at the terminal 
ttation, and, say, 400 to get up the bank after cleaning. А 
series of testa made on this system, and compared with the 
more laborious system of drawing the fire and starting de 
novo with weighed coal, have been found to give results so 

‘close to the more careful latter method, as to warrant the 
adoption of the system for all general tests. The careful 
all-weighed system introduces too much work into the round 
house for it to be used for any long series of tests, and if the 
bank system is fairly accurate, as it appears it should be, it 
should be useful, and might be also employed for stationary 


ments of consumers. 2, That 
more ready to adopt the latest improvements in plant and 
machine 


‘reply to the mon 


tions are now being invited for the vacant chair. 


pany, Limited (61,428). 


^ Grosvenor Terrace, Camberwell 
Stone Buildings, Lincoln's Inn, barrister; Oecil Brooks, 18, Fairholme 
Road 


A German View of Municipal v. Private Ownership 
of Central Lighting Installations.—The annual meeting 


.of the shareholders in the Berliner Elektriciläts Werke was 


held in Berlin on January 10th. In view of the 
recent discussion at the Society of Arts upon muni- 
сіра] enterprise and its shortcomings, the expression of 
German opinion given below is of interest. Negotiations 
between the officials of the company and the city authorities 


. for the transfer of the lighting station to the city bave been 


carried on for some time, but no definite understanding has 
been reached. The difficulty ie, of course, connected with 
the amount to be paid to the company. New regulations 
have, however, been introduced into the agreement of 1888 
between the company and the city authorities, and these 
came into force on January lat, 1899. The capital 
of the company is to be doubled by the issue of 
£630,000 new shaves, The Allgemeine Company is taking 
one half of this new issue, and is to obtain as a 
quid pro quo orders for machinery valued at £2,500,000. In 
the course of his address to the shareholders Herr Rathenau 


stated His reasons for thinking that municipal ownership 


would be disadvantageous, and that the present system in 
Berlin was preferable. These were two :—1. That bureau- 
cratic government does not lend itself to meeting the require- 
private companies are 


ry and to seek improvements in output. In 


ly argument urged by the sup- 


porters of municipalisation, Herr Rathenau stated that 


— 


m his opinion monopoly was impossible in the eleotrio 


lighting industry, reeing that consumers could always 
return to gas lighting, or could erect private lighting plants, 


. when prices became too high. 


Lecture.—At the Carmarthen Chamber of Commerce 


Mr. J.. O. Howell, electrical engineer, Llanelly, has been 
lecturing ор “ Electricity... ' m 


Appointments Vacant.—Prof. Andrew Jamieson having 


resigned the professorship of electrical engineering at the 


Glasgow and West of Scotland Technical сое. applica- 

i he mini- 

mum salary is £400 per annum. See our Official Notices” 

The British Electric Traction pany want a contract 

or estimating engineer to take of the contract depart- 

ment. For particulars as to duties, &c., see “Official 
Notices this week. · 


Only a Slip of the Pen.—A ndent wishes to 


know what a contemporary means by Joule’s experiment 


for determining the mechanical efictency of heat. The 
writer in question, evidently in one of those moments of 


mental aberration peculiar to him, wrote “efficiency” instead 


ol equivalent, but why our correspondent should appeal 


to us we fail to understand. Only а fortnight earlier the 
same gentleman attributed the Serrin arc lamp. to Sellon, 
and yet he believes himself to be as infallible as the Pope. 


* U. 2 


К : 
NEW COMPANIES: REGISTERED. 


Electric Timber Seasoning and Preservation Com- 


O. Johnson 5 to carry on the business of 
timber and wood porters, exporters, preyarers, pre- 
servers and seasoners, electricians, electrical and mechanical engineers, 
suppliers of electricity, and manufacturers of electrical apparatus. 
The first subscribers (each with one share) are:—F. O. Oross, 33, 
1, S.E., accountant; H. B. Weaver, 11, 


West Kensington, arobitect ; F. D. Head, 159, Victoria Street, 
S. W., barrister; Lawrence Weaver, 83, Gloucester Place, Port man 
Square, W., architect; E. Choat, Grosvenor Villa, Loughborough 
Road, Brixton, 8.W., clerk ; Geo. Brown, 28, Handforth Road 


— 
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Lancashire Dynamo and Motor Company, Limited Auer)" incorporated in Belgium, to adopt an agreement with the 
. (61,447).—This company was registered on April 11th, with a capital Continental st, Limited, and to carry on the business of incin- 


of £100,000 in £100 shares, to carry on the business of mechanical, descent light and gae fitting manufacturers, suppliers of gas and elec- 
electrical and bydraulic engineers, machinery manufacturers, tool tricity, electricians, electrical, mecbanical, neis general engineers, 
makers, steel, iron, and bracs founders, boiler makers, millwrights, &c. The first subscribers (each with one sh )are:—J. T. Norman, 
electrical apparatus manufacturers, chemists, builders, &c. The first Avalon, Patnoy Common, S. W., consulting chemist; A. J. H. 
subscribers (each with one share) are :—Nicholas Kilvert and Henry =. R-bertson, Moredum, The Park, Highgate, chartered accountant; 
V. Küvert, Mark Lane, Withy Grove, Marchester, lard refiners; 4. J. Stanton, 2, Listria Park, Stamford Hill, N., cashier; H. Gunter, 
A. Tongue, 86, King Street, Manchester, chartered accountant; Wm. 13, Elm Grove, Hammersmith, secretary ; Н. G. 8:ерһепвоп, 31, 
Oherry, Spring Clough, Worsley, near Manchester, manager; Edward ` Lombard Street, E. C., solicitor; E. Turkington, 11, Dovecote Avenue, 
Pilkington, Olifton "House, Clifton, near Manchester, colliery pro. Wood Green, N., clerk; C Mackintosh, 4, Wetherby Gardens, Sonth 
prietor; William W. Pilkington, The Hasels, Prescot, Lancashire, Kensington, solicitor. The first directors (to number not less than 
lass manufecturer; Arthur P. Wood, Wynthorpe, Worsley, near three por more than seven) are to be nominated by the subscribers ; 
Manchester, engineer. The first directors (to number not less than qualificstion, £100 ; remuneration, £150 each per annum, and 4200 
four nor more than seven) are the first four subscribers; qualification, forthe chairman. Registered office, 17, Old Broad Street, E.O. 


M uM ED Percent ig aid. Doer eim MM р cabanas Vaughau & Son, Limited (61,526) —This company 
Buildings Fennel Street, Manchester diac iade. ge was registered on April 15th, with a capital of £50,000 in £1 shares, 
| to carry on the business of mechanical and electrical engineers, 
Adams-Randall Telephone Patents, Limited (61,457). machinists, tool makers, iron, brass and steel founders, and manufac- 
—This company was re on April 11th, with a capital of tarers of челе in соха hoisting apparatus, va sri | dug 
. are :— Wn H. Vaughan, engi- 
Бакова of а telephone, telegraph, and рана light, heat, and оле nesr; John T. Vaughan, engineer; and Miss Henrietta Vaughan, 
supply company. The first subscribers (each with one share) are:— — fno тав. асое 5 | смз 
Jobn б. Ho bem 217, Barlafeld Road, 8 W. clerk; Wom. M. Parker, ham, Denk manager, and Mra. Elisabeth Markham, Lineoln and 
d П L вес s „ J DroOaaGDben $ 7 ? 
25, Albion Square, Dalston, N.E, clerk ; Wm. Lloyd, 8, Mountgrove Lindsey Bank, Lincoln; Mrs. Gilbert T. Sadler, Hazeldens, Erddig 
Road, Olissold Park, N., clerk; Joseph C. Oolledge, St. Stephen's 
~ Chambers, Telegraph Street, E.O., colonial broker; John В. Hall, 45, 
"Chateworth Road, Brondesbury, N.W., secretary; T. G. Holloway, 
17, теше Road, wee ipee The im directors (to number not 
‚ less than three nor more вїх) аге to be nominated by the sub- ; : А : 
beribers; qualification, £100; remuneration, £50 each per annum. 211 y e Vicio stadia. is сто 8 1 
Registered office, 65, New Broad Street, Е.О. | | acq rene) М: , 


at 12, Golden Lane, E.O., as agent for O. Conradty, of Narnberg, and 

Southampton Cold Storage and Lairage Company, tocarry on the business of electricians, electrical and mechanical 
Limited (61,494).—This company was registered on April 14th, with ' engineers, electrical apparatus manufacturers, and suppliers of 
а capital of £250,000 in £1 shares (195,000 preference), to enter 


electricity. The first subscribers (cach with one share) are:— 
-into an agreement with Arthur S. Baker, Howard O. Cooke, Tom Н, George Strong, 40, City Road, E.O., fancy box maker, L. G. Sloan, 
Roberts, John M. Brown, and Robert H. Brown, jun, and to carry . manufacturers manager; B 
on at Southampton and elsewhere the business of cold storage ware- 
housemen, ice merchants, cattle slaughterers, electricians, suppliers 
of electricity, mechanical engineers, electrical apparatus manufac- 
turers, shipowners, cattle importers, &с. The first subscribers (each 
wish one share) are:—A. B. Baker, 27, Produce Exchange, New 
York, U B.A., merchant; H. O. Cooke, 7, Ranleigh Avenue, Barnes, 
B.W., merchant; J. M. Brown, West Barns, Dunbar, 8.8. manager; 
` R, H. Brown, jun., 42, Lancaster Road, West Dulwich, accountant: 


Road, Wrexham. The firat directors (to number not less than two 
nor more than five) are Wm. H. Vaughan, John T. Vaughan and Thomas 
Foster; qualification, £100. 


Sloan Electrical Company, Limited (61,528).—This 


socre 
ton Par 


company. 


T. H. Roberts, Donington House, Norfolk Street, W.O., solicitor ; Е 
L. J. ы, "7000709, сеп Bow 5 Lancashire, | 

accoun ; and E. Cousens, gaden treet, E. O., accountant. ; 

The first directors (to number not less than three nor more than CITY NOTES. 


seven) are to be nominated by the subscribers; qualification, £500; 
remuneration, £100 each per snnum, and an extra £150 for the 
chairmgn; Arthur 8. Baker and Howard О. Oooke are mansging 
directors, and John M. Brown is the advisory director and manager 
for America. Registered office, 9 and 11, Fenchurch Avenue, E. O. 


Compass Trading Company, Limited (61, 499).— 
This company was registered on April 14th, with a capital of £5,000 
in £1 shares, to acquire the business of Edward Mann, of Palace 
Chambers, 10, Bridge Street, Westminster, and to carry on the busi- 

ness of general engineers, contractors, financial, commission, and 
‘general agents, company promoters, and manufacturers of and 
dealers in telegraphs, telephones, electrical apparatus, &o. The 
first subscribsrs (each with 100 shares) are:—Charles A. Rollason, 

13, Berners Street, W., engineer; Wene бту Fletcher, 123, Abbey Road, 

N. W., architect; Alfred W. Paul, 13, Nicoll Road, Harlesden, N. W. 
gentleman; Edward T. Pimm, 34, High Street, Harlesden, licensed 
victualler; Emanuel J. Hale, 129, Rucklidge Avenue, Harlesden, 
- gentleman; George В. Rollason, 26, Greenhill Road, Harlesden, 
engineer; Wm. P. Fearn, 3, Delahay Street, Westmicster, solicitor. 
The first directors (to number not less than three nor more than 
ten) are Edward Mann, Westley H. Richards, and one to be 
nominated by the subscribers; qualification, £100; remuneration as 
the company may decide. 


‘Heaton & Smith, Limited (61, 509).— This company 


The British Electric Works Company, Limited. 


‘Tn is the title of a company, the prospectus of which has been adver- 
вей during the past week. It is formed to purchase for £142,000 (pay- 
able as to £40,000. in ordinary shares, £45,000 in caah or ordinary 
shares, or partly in both, and the balance in cash) the establishment of 
an electrical manufactory, freehold land, buildings, and plant, plus 
certain leasehold property and stock (£5,000), valaed at £110,688, 
thus leaving £31,112 as the purchase price of the remaining assets, 
namely, certain patents, goodwill, &. As the factory has been but 
recently completed and equipped, there can be no statement of profit 
other than those estimated, and there is, therefore, a. great deal that 
is problematical about the prospectus. The objects of the company 
are, according to it, to manufacture switches, telephones, terminals, 
and lampholders, and other electrical accessories, also motors and 

- controllers for tramway and other purposes. | 
In all these departments of the electrical industry there is, as most 
of our readers know, considerable competition already, and-as tele- 
phonic instruments are specially mentioned, we may direct attention 
to the fact that, although there are some English factories devoting 


was registered on April 14th, with a capital of £25,000 in £10 shares, 
to acquire and carry on the business of electrical engineers and elec- 
trical apparatus manufacturers carried on aa Heaton, Smith & Oo." 
at Sydney Street, Salford, Lancashire, and to adopt an agreement 
with Harry Nuttall, Frederick W. Heaton, and Harry Smith. The 
; first subscribers (each with one share) are :— Frederick W. Heaton, 2, 
Pembroke Street, Seedley, Salford, electrical engineer; Harry Smith, 
Carlton Villa, Victoria Park, Manchester, electrical engineer; John 
Eades, 6, Fitswarren Street, Pendleton, carriage builder; Richard 
Heaton, 19, Raby Street, Moss Side, Manchester, agent; Thomas L. 
Marsden, 25, Olyde Road, West Didsbury, publisher; Joseph A; Shaw, 
203, Chapel Street, Salford, batter; Robert Watkinson, 2, Bank 
Btreet, ord, brass founder. The first directors (to number not less 
than three nor more than five) are:— Frederick W. Heaton, Harry 
Smith, and John Eades; qualification, £1,000; remuneration as fixed 
by the company. 


Angle-Belgian Welsbach Incandescent Gas Light 
Company, Limited (61,519).—This company was registered оп 
April 15th, with a capital of £150,000 in 70,000 preference, 75,000 
ordinary and 5,000 deferred shares of £1 each, to acquire the under- 
taking of the “ Société Anonyme Belge d’Incandescénce (Systeme 


special attention to this branch, a great deal of work in this line is 
done abroad, mostly on the Continent. It is worth inquiring whether 
the labour conditions there are not more favourable, and whether 
automatic machinery (used also there) is going to rectify these in 


-favour of the new concern, Terminals are already competed 


for here pretty keenly, and lampholders ditto. We do not 
ee that there is anything put forward to justify the optimistic 
view of the promoters, but as there are some good business 
men associated with it, it is quite possible they may succeed in 
developing a paying business, though investors should bear in mind 
the risks they are taking where so much is in the nature of an experi- 
ment, an experiment made in departments of the trade where keen 
competition already existe. The capital it is intended shall stand 
thus—£50,000 preference shares, £85,000 ordinary shares (of which 
£40,000 to vendors in part payment), and there are £50,000 of first 
mortgage debentures already placed (it would bs interesting to learn 
with whom), a total of £185,000, so that deducting the £142,000 to 
the vendors, there will remain £43,000 for working capital. 
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Submarine Cable Trust. 


Tan Marquis of Tweeddale presided on Wednesday, at Winchester 


House, over the twenty-eighth annual general meeting of shareholders 
of the above company, and, in moving the adoption cf the report, 
said the revenue for the year was £21,476 as against £22,997, or an 


‘increase of £15,041. It would be seen, however, that the balance of 


dividend received from the Eastern Extension Telegraph Oompany 
in respect of the quarter ended Decembar 31st, 1897, £1,015, had 
been bronght into the present revenue account, while the dividend 
and bonus on the company's shares in. respect of the corresponding 
quarter of 1898, £4,315, payable on the 27th inst., had not been 
included, but would appear in next year’s accounts, The amount of 
the Eastern Extension Company's dividend credited to the revenue 
account this year was £2,214 less than was credited to the account 
last year. It might be well to explain that this December quarter's 
dividend was at one time received before the closing of 
their books, but lately it had not been received till 
after that date, so that they bad not been able to include 
it until actually received. The revenue account had only been 
credited with three quarterly dividends from the Oentral and 
Bouth American Company, as the last dividend was not received till 
the 18th inst., but against that they received one year’s dividend 


from the Western and Brszilian Company. They knew that the 


Brs zilian Company's shares had undergone alteration in the past year, 


. but the Trust had not been affected by the transaction. S»far as 
. tbey could see, the present securities held by the T'rust were likely to 


remain undisturbed, so that they would be able to meet the coupons 
and have a surplus available for the redemption of some of the 


certificates. The drawings would take place next year and bs paid in 


accordance with the terms of the trust deed. When the whole of the 
certificates could be purchased it was, of course, impossible for them 
to form an exact opinion. He must say one or two words in respect 
to wireless telegraphy, which appeared to have affected the minds of 


shareholders more than, perhaps, it should hava done. Ia their 


opinion, wireless telegraphy would never become a serious rival to 


dub. ocean telegraphy, and men like Prof. Marconi, Mr. Preeoe, Prof. 
- Flemiog, and others, knew the difficulties, some almost insur- 


, which would have to be overcome before wireless tele- 


dit an том be of any use for long-distance telegraphy. They 


the system had a field for operation, and it was quite con- 


oeivable that instead of its injuring the submarine cable, it might, 
under certain circumstances, be а benefit to it. ui 


Mr. FA seconded the motion, and it was agreed to. 


| Eastern Extension, Australasia and China Telegraph 


Company, Limited. 


Fun fitty-first half-yearly ordinary general meeting of the above com: 

pany was held on Wednesday afternoon, at Winchester House, the 
quis of Tweeddale presiding. | 5 

In moving the adoption of the report the OHAmMAx said the gross 

fevenue for the half-year under review smounted to £260,431, or an 

increase of £16,289. The working and other expenses had amounted 

to £100,085, showing a decrea:e of £2,759, due to the cost of the 


maintenance of cables having been less in the past half-year than in 


` 


the co ding period of 1897. Their financial year having oloséd 
oh December 3186, he dare say they would be interested to kuow what 


. were the gross receipts and expenditure of the whole year. For the 


whole year the gross receipts amounted to £567,713, or an increase of 


' £1,823, while the Fg Sr uds amounted to £202,058 against £202,209. 


The usual dividends had been distributed during the year, vis, a divi- 
dend of 5 per cent. for 1898, and a bonus of 4s. per share, or 2 per cent., 
making a total distribution of 7 per cent. for the year. The revenue 
balanoe of £51,948 had been carried to reserve fund, which now 
stood at £825,609, after having been debited with £56,805 to the cost 
of cable renewals carried out in the half-year under review. These 
renewals had been made in the Tasmanian-Victorian, Saigon-Hong 


: Hong, and the Banjoewangie-Port Darwin cables, which bad given & 


erable amount of trouble during the last few years. The 


| drawing of 473 of the company's 5 per cent. Australian subsidy deben- 


tures took place on July 1st, and thus reduced the debenture 
debt, which originally amounted to £640,000, to £33,000, 
and next year it wonld be entirely extinguished. They were 
aware that the company held an important concession granted 
by Spain in respect of the cables in the Philippines and 


. other Spanish possessions, and they believed the United 


States were bound to recogniss thos: concessions by international 
. law, and to take over the obligations given by Spain to the company. 


They had, therefore, made the necestary representations to the 
Government of the United States, and expected a definite decision 
shortly. He might mention that their relations with the American 


. authorities in the Philippine Islands were of the most satisfac 


character. The development cf the insurrection in the Philippines 
haviog made it impossible to maintain efflalent telegraphic com- 


. munication, the company were for a short time compelled to close all 
' their stations in the islands of Panay, Negrcs, and Cebu, and with- 


draw the staff to Manila. The times were very exciting ones for their 


tts ff, but they conducted themselves, as usual, with great courage 


and with equal prudence, and elici'ed great praise from those 
who were on the island. Since the close of the year 
the Panay-Negroes cable had been re-opened for public 
таз, and by arrangement with the Government of the 
United States, the confpany's Manila-Capiz cable had been extended 
t^ Ilo-Ilo direct, thus making the latter commupication independent 


` of the unsatisfactory landlines between Capiz and Ilo-Ilo. This had 


given very great satisfaction to America, both in Ilo-Ito and Manila. 
They had seen from newspapers many references to telegraphic com- 


“munication bstween the United States and Australia and between 
Canada and Australia, nothing, however, was held by the 
Congress before it adjourned last month, and, judging 
from recent questions in the House of Commons, the 
British scheme had not advanced beyond the consideration stage. 
The off zr the company submitted was before the various Govern- 
ments, and no doubt ttey might look forward to the matter being 
settled in one way or another in the course of six months Consider- 
able discussion had also taken place of late in reference to the cable 
charges, and suggestions more or 1 зев impractical had been made from 


time to time for reducing the tariffs. It should aot be forgotten 


that daring the last few years the ta'iffs ovar nearly the whole of the 


company's system had been revised and substantially reduced, and 
-takiag distance 


for distance, their charges compared favourably with 

those of any other tariffs in the world. When tbe Australian tariff 
was reduced from 9s. 4d. to 4s., under a guaranteed agreement with the 
Australian Governments, such a heavy loss resulted, that the Colonies 
requested the company to raise the tariff from 4s. to 4s. 9d. per wo. d. 
Consequently the existing tariff was actually fixed by the Australian 
Governments themselves, and it was incorrect as well as unfair to the 
company to accuse it of maintaining an excessive rate to Australia. 
Besides that, by an elaborate system of coding, merobants could 
transmit a great number of words at the cost of one, and that made 
-&he tariff only a few pence per word. That agreement of 4s. 9d. а 
word had another year to run, and if the Governments wished it to 
be reduced the company would be ready to arrange for it either by 
guarantee or by a renewal of the subsidy, which came to an end that 
year. He daresay that those present would expect some observations 
ia re'pect to wireless telegraphy. It was not surprising that investors 
‘wko had regarded cable securities as amonget the soundest securities 
in the market should be startled and alarinedto hear that telegraphic 
messsages could be transmitted from one point to another without 
cables, and that their property would become of comparatively little 
v lus. Bzcause messages could be sent without wires between two 
places not far apart, it was inferred that the same could be accom- 


- plished equally well over long distances, and accordingly a few shares 


were thrown on the market, and caused a serious ng, similar to 


that which occurred in gas shares when electricity became known. 


Tne system of Prof. Marconi was interesting from a scientific point 


of view, aud in practice, he believed, would be of considerable value 


‘for shipping and lighthouse purposes. It would be also of use 
ia ‘short connections, and it was quite ble the cable com- 
в might apply it as feeders from points at short distances from 


their main lines, or during interruptions, but that it would ever.suc- 


cessfally compete with submarine cables was, in the opinion of those 


most capable of forming an opinion, in the highest degree im- 


. probable. | ; 
Mr. Bevan seconded the motion, which was carcied. 


Consolidated Telephone Construction and Manufac- 
E turing Company. | 


Mz. O. L. W. Frr2GERALD presided on Thursday afternoon of las} 


week over the adjourned extraordinary general mestiog of the above 


. company held at Winchester House for the purpose of receiving the 


report of the committee app>inted at the meeting on August 18th last. 
At the commencement of the meeting the ORAIBMAN said they had 
batter dispose, first of all, of the question of proxies. Нз had sent 


out proxies because the committee sant out proxies, but he was 


informed that it would be illegsl to uso them at that meeting. 
Mr. ApDISON, the solicitor of the company, said their articles of 


. aes :cia‘tion were clear that proxies must ba lodged before the 
_commencement of the meeting. That meoting commenced when it 
. was first held, and they were from that day merely as a continuation 


ot the original meeting, and 16 was impossible for the proxies to be 
Леваев. e opinion of Mr. Buckley, Q.C., опе of the greatest 
experts on company law, had been taken, and he advised them 
clearly that proxies not sent in before the meeting on August 18th 


were not available. ` ; 


The Ondteman said all the shareholders had had the report of the 


committee, and it was for them now to decide what course to pursue. 
Mr 


W. В. Lawson, on bebalf of the commiitee appointed on 


| August 18th, said that 63,000 proxies were in favour of the com- 


mittee's report, and 40,000 in favour of the chairman's. They would 
remember that at the first meeting of the company proposals were 
made by the directora very suddenly and unexpectedly that the com- 


‘pany should be voluntarily wound up. The shareholders were so 


much taken back that they positively declined to act on the spur of 
the moment, aud they appointed a committee consisting of himself, 


Mr. Stoop and Mr. Charles Woolley. The committee at once com- 


тепсей their investigations, and with the awistance of two of the 
directors obtained a very considerable amount of information about 
the work of the pee ar during the past few years. At an early 
stage it was evident to them that if the company was to 


survive at all the management should be considerably changed. One 


of the penpe defects of management was the absence of any 
technical skill or supervision over the works. They looked round to 


dee where they could remedy that defect, and eventually thoy 


induced Mr, Hubert Jackson to come upon the board. They would 
see from the committee’s report that they had been in negotiation 


with the chairman in a most friendly spirit, and they did think that 


they were on the point of settlement with the chairman. They had 
an interview with the chairman, and on that occasion neither the 
chairman nor Mr. Baker distinguished themselves by theic courtesy or 


. civility. With regard to the chairman personally, 16 might be 


pointed out although he retired from the practical management of 


. the company in 1892, yet he had always supported the manager, 
and оп many ссгавіопе where there were divisions on the board, he 
supported the manager on his casting vote, and on that ground they 
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were bound to hold the chairman responsible for the management of 
the company. When they asked Mr. Jackson to come in they were 
bound to offer him the best position they had, which was the chair- 
. manghip, and that bad resulted in the dead-lock. He thought it was 
due, however, to the chairman, to say that what measure of success 
the company had, took place when be was practically responsible for 
the management. If they adopted the committee's report they would 
defeat the motion for voluntary liquidation, and they would also 
pass a vote of no confidence in the board, whose duty it would be 
then to consider their position. He concluded by moving the adop- 
тан of the committee’s report, and this was seconded by Mr. Н. 
The Онатвмлм said that his colleagues on the board took the 
management out of his hands in 1892 by appointing Mr. Menzies as 


. by 
15 years to promote the interests of the shareholders, and he had lost 
many thousands of pounds by the company. He denied that Mr. 
: Baker and himself had desired to put the company into liquidation, 
and said that ifthe undertaking had been managed in the lax way 
suggested by the committee, it would not be in such good order as it 
was. All that the company wanted, in fact, was orders. Leaving 
- out of consideration the question of directors, the committee's report, 
he contended, amounted to a recommendation to the shareholders to 
appoint an electrician and a works’ mansger and to get a traveller, 
‘and the proposals which he bad made himself in his circular reply 
‚ amounted to precuely the same thing. The whole aspect of matters 
concerning the telephone industry had been changed since their 
meeting in Angust by the Post Office proposals. 
Mr. A. H. BAKER also denied the statement of the committee that 


prime mover fora winding up of the company was Mr. Stoop. 
He was bimself strongly against a liquidation of the company, 
especially in view of the entire alteration which had occurred in the 
position of affairs since their last meeting, as mentioned by the 
"E uas considerable discussion the motion was carried by 11 votes 


ted—29,935 vendors’ ordinary 
a further issue of 40 shares 


333,334 5 

cent. cumulative preférence shares of £1 each, fully pald, Nos. 516,367 

to 750,000, and £233,334 first mortgage 4 per cent. irredeemable 

debenture stock. 
The Chatham, Rochester and District Electric Light 

Company, Limi 

at Ohatham, the chairman, in moving the adoption of the report, re- 


getting отрове 
the со demands of customers, and also for providing an all- 


Prospectus.—Messrs. Alexander Turnbull & Oo., 
engineers, &c., of Bt. Mango Works, Bishopbriggs, Glasgow, have 


_ Crowded Out.—Reports of Cuba Submarine, Oriental 
Telephone, and Elmore's German and Austro-Hungarian meetings are 
held over till next week. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending April 23nd, 1809, were £801 4s, 11d.; aggregate to date, £3,647 68. 7d. 


The Bristol 000 ˙ 1 the 
week ending April 21st, 1800, were £2,618 148. 10d. ; period, 
1898, £2,609 8d.; increase, £9 1s, 2d. 


The Оу and South London Railway Company.—The receipts for the week 
ending April 23rd, 1899, were £1,025; week ending April 24th, 1898, £998; 
increase, £27; total receipts for half-year, 1899, £18,326; corresponding 
period, 1898, £17,769; increase, £557. es open, 8j. 


The Dover . Electric Tramways.—The receipts for the week 
ending April 22nd. 1899, were £160 0s. 6d.; week ending April 28rd, 
1898, £125 18s.; increase, £84 93. 6d. Total receipts to date, 1899, 
£2,121 6s. 9d.; corresponding period, 1898, £1,821 28. 2d.; increase, £600 
4s. 7d. Miles of track open week ending April 22nd, 1899, 8; week 
ending April 23rd, 1898, 8. Car miles run week ending April 22nd, 1899, 
4,245; week ending April (23rd, 1898, 3,149. Number of cars, week ending 
April 2204, 1800, 11; week ending April 28rd, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, api 215%, 1899, were as follows:—D. U. T. Oo., horse cars, 
61,985 4s. 8d. ; ditto, electrio £1,029 13e. 11d.; D. 8. D. Oo., eleotric cars, 

£868 178.; total, £8,783 158. 7d.: ear— 

cars, 


miles by borses, for the corresponding period last year, 


The Liverpool Overhead Railway Company.— The receipts for the week end 
. Ap 23rd, 1899, ELONI to. 4152; corresponding week last T 


452; deorease, #100. 

The South Staffordshire Trsmways Company.—The receipts for week ending 
Apri 21st, 1809, were £606 16s. Bd.; 2886 receipts for 16 weeks, 

: £9,810 0s. 5d.; week ending April 22nd, 1880 2566 0s. 7d.; aggregate reoeipte 
for 16 weeks, 29,504 ба. 10d. С. ES. 


. S8TOCKB.AND SHARES. _ 
E un cc ыз ure Sr qi tuy iy 0% 
mo we. И E Wednesday Evening. 
Cuir among the features of the week in the Eleotrio Bbare Market 
bas been the sbarp recovery in those telegraph securities which had 
been во undoly depressed by fears of aerial companies’ competition. 


Writing a week ago, when the fall was being most acutely felt, we 


strongly urged that the scare was considerably overdone, and that 
those people who bought Eastern at 163, or Eastern Extension at 16, 
would probably not regret it. The prices are now 170 and 162 
respectively, and we still consider both descriptions afford fair pros- 
pect for a further rise, having regard to the fact that tho wireless 
system will, in all likelihood, ba made to serve as the handmaid of 
the existing companies, rather than as their enemy. With reference 
to the new Pacific cable, it was stated in the House of Oommons the 
other day that the Government were not in a position to make a 
statement ‘upon the matter at present, so the market, being relieved 
from this incubus for a while, has almost recovered ite usual equili- 
brium. Anglo-American Deferred bave picked up 4 to 184, as have 
Direct United States at 11}. Brazilian Submarine exhibit no quotable 
change at 153. Globes remain at 12, and West Indian and Panama 
are A’steady market at 2 to 2}. | | 
А fair amount of good" buying of City Electric Lighting is 
observable, the price keeps close round 18]. The Stock Exchange 
—always ready to take this company's part—is anticipating that the 
Corporation of London will maintain the City Oompany’s monopoly, 
as against its competitors, with the view of taking over its wires at 
no very distant date. Metropolitan Electrics have been rather 


pressed for sale, and the price at 17 is 4 down on the week. St. 


Jamess and Pal МАП (commonly known in the market as 
" Jimmies”) are } down at 172, and there is a good deal of 


'euriosity marifested as to how the new capital is to be issued. The 


company’s Bill was read a second time in the House of Lords 
on Tuesday. Oharing Oross are dull at 114, but no variation 
is noticeable in Chelseas at 8 buyers, House-to-House at 9. County 
of London are the turn easier at 11}. . 

A new company has made its appearance this week under the title 
of the British Electric Works Company, Limited. The vague general- 
isations about anticipated profits in the prospectus would, we suppose, 


be sufficient to make any intending investor recognise that he was 
. embarking in a highly speculative concern, and the amount of the 


purchase money is more than £30,000 above the value of the tangible 
assets, ab set forth in the prospectus valuation. Another novelty in the 
market has been the revivifying of the shares of the Wireless Telegraph 


and Signal Company, Limited. Dealing in these shares has always been 


more or lessa matter of negotiation, but a demand has lately sprang 
up, and the £1 shares are quoted about 7. The original capital of the 


` company when it was formed in July, 1897, was £100,000, but this 


was doubled about six months ago. The board of directors ША 


thoroughly practical one, but as the company has never paid any 


dividends the present price seems quite exalted enough. 

In the railway market there is renewed talk of the era when both 
the District and the Metropolitan Companies shall have come within 
the compass of the electric traction department. The price of Dis 
tricts is 39, and the clique which controls the stock is doing nothing 
at the moment. Metropolitan Consolidated is quoted 1254 to 1264, 
and is largely of the mature of a sound investment security. Although 


the return to an investor ‘is not large, we think that the stock is 
_ worth attention now in anticipation of better times to ccme. 


Waterloo and City are unchanged at 69. | | 
Among manufacturing companies there has been a weakening cf 
Hehley's, the price marking a fall cf 1 on the week to 24, but there 
is nothing to account for the drop beyond a little selling in & 
market already possessed of quite enough stock. Babcock and 
Wilcox are 39, Willans & Robinson 10}, while Electric Construction 
are still 2}. А fall of 10s. has reduced the price of British Electric 
Traction to 183, but beyond this there is little worthy of attention 
in the traction section. Among tramways, Anglo-Argentine are і 
flatter at 41, the report still inducing some of the holders to get out 


| of their shares. 
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a “i — done 
Present AMB, Dividends for osing osing No Р 
Issue, 5 the last three years. en oth beer April 26th, 
1897. | 1808. Highest.| Lowest 
124,4001| African Direct Telegraph, 4 95 das ТА T ee es Р .. |100 —104 1100 —104 ave ins 
25,000 | Amazon Telegraph, shares A T T - сае i 8— 4 8— 4 - - 
125,000 Do. do. 5% Debs. Red. MA A jas is us n 87 — 92 87 — 92 г. 205 
906, Anglo-American Telegraph ... vs € we. [Btock|£2 188| 8 @ £3 9» 60 — 63 xd| 62 — 65 65 61 
8,047,2201 Do. do. 6 Y Pref.  ..  .. . Stock 25 ба 6 6 % 109 —111 ха1124—118{ | 115 | 1104 
8,047, Do. do. _ Deferred... Hd. de Са e | 188. J 13 — 133 131— 137 143 133 
205,151 Brasilian Submarine Telegraph s .. 11017517 9% | ... | 16 — 16 154— 157 153 | 154 
75,0001 Do. do. Debs. 2nd serios, 1906 isi m T *. (110 —114 |110 —114 - ite 
000 | Chili Telephone, Nos. 1 to 44000 ме ev. ^ c 4 @ ae 21— 8 8 265 $n 
10,000,000$| Commercial Cable $us 8 8 95185 —195  |185 —195 55 des 
1,832,523] Do. do. Sterling 500 year 4 & Deb. Stock Red. e | e. 104 —106 |104 —106 106 | 105 
224, Consolidated Telephone Construction and шрны 14 sl 2 8 RET. 
16,000 | Cuba Telegraph... .. .. .. LAU ande 7 8 ф 9 — 10 |-94—1 104 | 10 
6,000 Do. 10 TT s e. 10 10 19 — 20 19 — 20 vis vs 
‚ 12,981 | Direct Spanish Telegraph Vis ж ES M 4—.65 4— 5 7 T 
6,000 Do. 29. 10 T Cum. Pref. 10 95 91— 1 91— 1 Xm a 
80,0002 Do. Debs., diss 1% 6, 000 . 44 75 106 —109% [106 —109 Tn m 
60,7102) Direct United Bane Cabe" ses ук e 33% | 101— 11 11 — 114 114 | 103 
190,000 | Direct West India Cable, 4j J Reg. Deb. TD ^n 102 —105 102 —105 1024 | ... 
4,000,000 | Eastern Telegraph, Ord. Stock . T T ec 7 96 160 —170 xd/167 —172 172 | 161 
1,795,000 Do. 5i Pref. Btook Ms Ri 100 —104 xd|l0] —104 | 1024 | 1018 
89,900 Do. Debs., Topay ania ов August, 1899 .. 5 .. | 99 —102 100 —103 ie ei 
1,482, 2687 Do. Mort. De Stock R 99 eee 4 . . 125 —129 128 —127 1234 is 
250,000 * ET. Austraasia, * ш TUR - 7 7 % 16 — 17 164— 17 171 | 168 
us u eb., 1900, red. ann. I | 
16,2001 { „ reg. 1—1 б, 3,076 4,896 } 5% | 99 —108 | 90 —108 | 1014 | 101 
64,4001 Do. к Beerer, 1, » 4,827—6,400 100 | 6 5 $ .. |100 —108 |100 —108 ss а 
astern Ss u ican h, 5 ort. ; | 
85,1001 ( 1900 red . ann. drgs., 08. 1 to 2, 848 | eee 99 —108 99 —108 006 
46,5001 Do. do. do. to bearer, 2, 844 to b, eee eee 100 — 108 100 —108 oe ene 
800,000? Do. A Mort. Debs., Nos. 1 to 8, 000, red. 1900 vii .. 102 —106 [102 —106 - ов 
‚000 Ро. S NE Mt. Debs. (Mauritius Bub. j 1—8,000 v^ .. |104 —107% |104 —107% | ... oes 
180,227 | Globe — Teast P Мы чан. сай. ae 44 2 11g— 124 | 119— 12] | 121 | 11 
180,042 Do. do. 6 % Pref. е сш ш 6 6 16—17 |152— 10] | 161 154 
150,000 "нан digi Telegraph, : M cu^ : TS 10 . | 30 — 81 81 — 32 304 | ... 
ах ап ermu able, Ist Mort. De 
92,600 within Nos. 1 to 1,00, d } 100 e | |99 —102 оо —108 | 994| .. 
17,000 do Naropend Telegraph T 10 10 $ | 57 — 60 57 — 60 59} | ... 
100, O00l| London Platino-Brazilian Telegraph, 6 Ф Debs. ... - 8 .. |108 —111 |108 —111 vis s. 
400,000 | National Telephone, 1 to 400,000... secs , 6 6 5 4 — 4j | 411 
15,000 Do. 695 Cum. Ist Frei. ww 6 6 11 — 18 11 — 18 18 .. 
15,000 Do. 6 ф Cum. 2nd Prei. 6 6 11 — 13 |11— 18 "m m 
- $50,000 Do. 5 % Non-cum. 8rd Pref., 1 to 250,000 6 5 44— 54 61 T: oes 
1,829, 4711 Do. 84 % Deb. Stock Red. 84 34 99 —102 99 —102 1004 | 99 
171,604 | Oriental Telephone and leo., Nos. 1 to 171, 504, fully paid 5 5% i— 1 í— 1 Т ivi 
100,0001} Paciflo and European Tel., 4 Ф Guar. Debs., 1 to 1,000 .. 4 .. 106—108 [106 —108 Я is 
11,839 Reuter’s eee eee eee eee eee eee 5 7 d 8 7 — 8 LED ee 
8,381 арша Cables Trost ü Ms T m" ios P 187 —142 xd|137 —142 is is 
58,000 iver Plate Te ephone | wes Т eue 6 | 4$— T ees 
151, 78381 | Do. do. б Debs. ees m e see 104 107 104 m T os 
200,0001) West African Telegraph, 5 Y De 5% |... | 09 —102 99 —102 т iss 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—88, 008 - ias $— 1 $— 1 aes 5 
150,000| Do. do. 4% Debs., 1—1,500 gua. by Bras. Bub. Tel. | vee [108 —106 Поз —106 HE Mx 
889,621 | Western and Brasilian Te ph 4 * Deb. Stock Red. ... (28 106 —109 |106 —109 iss 
- 88,821 | West India and Panama T - 2 2— 2i 2— 2} 23 2. 
84,568 Do. do. do. 6 % Cum. Ist Pref. ... 6 11 — 111 | 108— 113 11 103 
| 4,669 Do. do. do. 6 Cum. 3nd Pref. DI 6 eee 9 — 10 9 — 10 91 9 
. 80,0001 Do. do. do. 5 95 Dobs., Nos. 1 to 1,800 b .. |106 —108 105 —108 T Wir 
- 168,1001| Wastern Union of U.B. Telegraph, 6 $ Ster. Bonds en 6 . |100 —106 100 —106 "s coe 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross and Strand Blectricity Suppl 25 b М * 7 V8 * 11 — 13 104— 11% 114 | 108 
000 Do. do. do. 47 Cum. ме 5 iis 6 — 52 — 6 ids 
100,000 Do. do. do. L4 Deb. Btock Red... . Вок 44 4 *. |114 —116 |114 —116 Via one 
60,000 | City of London Eleotrio Lighting, Ord. 40,001— 100,000 .. 10 10 6 174— 194 171— 1 18} | 17% 
. 40,000 Do. 6% Oum. Pref., 1 to 40,000 ... 10 | 6 6 6 15 — 16 15 — 16 154 | 151 
400,000 Do. 5% Deb. Stock, Scrip. бы. at 2116) all paid | . 15 9 |5 . 124 —129 124—129 |... |... 
40, 000 | County of Lond. & Brush Prov. Elec „Ота. 1—40,000 | 10 | ^ né | nil | 11 — 12 11 — 12 1114 
20,000 Do. do. do. 6 9 »$ ‚40 мок о 106 | 6 6 Ф 14 — 15 14 — 16 iis © 
17,400 | Bdmundsons Elec. Corp., Ord. Shares 1—17,400 5 „ |б 54— of 54— of 7 m 
19,661 | House-to-House Electric Light Supply, "ru 101 to 19,061 5| .. |4 6 Ф | 8i— 85— i bus 
12,000 Do. 7% ‘Cum. Pref.. ees 5 7 % 7 9 = 10 Я 9 — 10 TT еее 
110,000 | London Electrio Supply Oarpotation: Limited, Ord. T 8 M iss 8)— 4 81— 34 33 at 
48, Do. do. 6 95 Pref. b sí es | 6— 7 — 7 6$ 6 
100,000 Do. do. do. 4951st Mt. Db. Stock Rd. Stock К ... 1106 —108 |106 —108 "b p 
62,500 | Metropolitan Electric Supply, 101 to 62,500 iae 10 6 % (6 %|5% | 17 — 18 16)— 173 174 | 1633 
22,500 Nos. 62,501 to 85, 000, £7 pai 10 Ж? .. | 18 — 14 124— 134 134 13 
220,000 Do. КА First Mortgage кы Stock | ... 410 éd *. |117 —120 |118 —121 1204 | ... 
‚6,452 | Notting Hill Blectrio Lighting wea „| 0 | 4 6 6 164— 173 | 1 17 РА iis 
81,980 | St. Jamee’s and Pall Mall Electric Light, Ord. .. 5 103% 14495 |14 174— 184 | 17 — 18 18 17% 
20,000 Ро. do. 7 А PN Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 ea s 
65,000 | South London Electricity Supply, Ord. ‚ £8 paid sei dq ^ 81— 3} 81— 34 39 34 
79,900 | Westminster Electric supply, Ord., 101 to 80,000 „| 519% 12 J 12 9 | 15 — 16 15 — 16 154 15 


* Bubject to Founder's Shares. 
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SHARE LIST OF ELECTRICAL COMPANTES—Oontinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AN D INDUSTRIAL COMPANIES, 


i 


Closin; Closing 

Dividends for 140 
Quotation Quotation 
share. the last three years. April 19th. April 26th. 


МАМЕ, 


1896, | 1897. | 1898. 

60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000 ... .. ...| 110 10 P.. | 3$— 8i 22— 84 

90,000 Do. 4} % lst Mort. Deb. Stock Red. m Stock ... ке .. | 95 —100 95 —100 
980, 000 eun 5 a, ee ay ool Quo. 10| ... -— 6 Ф| 184 — 19 184— 19 

o. o. um. Pre 

10,000 ( (issued at £2 10s. prem. all pd.) ) 10 *. "s — |188— 14 | 182— 143 
900, 000 Do. do. 5 Ф Perpetual Debenture Stock ... |Stock| ... iis .. |120 —120 |126 —129 

90,000 | Brush Elecl. E . Ord., 1 to 90,000 ... 

90,000 o. o. Non ee. 6 Mu 00 00 
125,000! Do. do. 

50,000 Do. do. dnd nd Deb. Stec b Red. 

20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... 

90,000 do 44 % 1st Mort. Deb. Stock Red. 

85,250 | Central London Railway, Ord. Shares " - wá 
178,303 Do. do. do. £8 paid wee 

61,083 Do. do. Pref. half-shares £3 paid ies 

71,447 Do. do. Def. do. £5 paid Те 
680,000ї | City and South London Railway  ... 

22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 

82,098 | Crompton & Ov., Nos. 1 to 82,008  ... 
100.000 Do. 5% 1st Mort. Reg. Debs., 1 to 900 of ` 

j £100, and 901 to 11,000 of £50 Red. 


99,261 | Edison & Swan Utd. El. Lgt., ' А” shares, £8 pd.1t099,261 


17,189 Do. do. do. '* A" Shares, 01—017, 189 
841,028 Do. do. do. 4 95 Deb. Stock Red. 
113,100 Electrio Construction, 1 to 112, 100 eee eee; eos 

25,000 Do. do. 7 % Cum. Pref., 1 to 25, 000 w 
140,800 Do. do. 4 Perp. 1st Mort. Deb. Stock si 


91,106 | Elmore's Patent Copper D ting, 1 to 70,000 .. ue 
eT, 276 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 
9,6001 Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 iss 


7 7 - 
15,000 | Henley's (W. T.) Telegraph Works, Ord. ... ...  ..| 10|10 F 19 J 14 9, 24 — 26 | 234— 243 


8,000 Do. 20, do. 79$ Pref. 10| 7 7 d 184— 194 18 — 20 
50,000 Do. do. 4% Mort. Deb. Stock. 
50,000 India-Bubber, Guita- Percha and Telegraph Works B 
800,000 ü Do. ae d 4 B 1st Mort. Debs. T — s à 
87,600 verpoo PERS way, o 800 eee eee eee 10 2 8 l — 1 1 —1 a 006 oes 
10,000 Do. do. Pref., £10 paid ns oe | 10 Mg Ы 3i% "m 144 om 1 N "S 
87,850 N Construction and Maintenance iss isé oe | 18 | 15 15 15 84 — 88 84 — 38 87 84i 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 | ... Ve .. |105 —108 |105 —108 (ss єў 
18,400 | Telegraph Manufacturing, Ord. Nos. Ө, 601 to 20,000  ... 6| .. site 895 92— 104 | 92— 10} 


18,400 Do. do. 5% Cm. Prt. Nos. 6,001 to 20,000 5 . iss T 54— 6{ 6i— 6} re 
540,000! Waterloo and City Railway, Ord. Stock m ..11001! .. ве; 8 51109 —112 10—112 110 


! Titer no е угт НИРКИ the latter part of one year c 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Bi ham Electrio Supply, 8 25 үш 7 paid) 104. National Electrio Free Wiring, 1 10s. paid, 8—1. 
British Aluminium, Ordinary, 10—11 ; 7 % 11—192. Smithfield Market Electric, 3—4. 
House-to-House, 44% Debentures ot £100, 105—108. T. Parker, £10 (fully paid), 16. 


шс and Knightsbridge Electric Lighting, Ordinary ase 
А aed paid) а, lst Preference Cumulative 1 
(ойу paid), e гаа 107—110. Dividend, 


* From 8 Share List. Bank rate of discount 3 per cent. (February 9nd. 1899). 
MARKET QUOTATIONS, Wednesday, April 26th. 
| 
CHEMICALS, &o. | This week. | Last week. Increase ы METALS, &o. (continued). This week. | Last week. ream се 
a Acid, h Hyärochlorio es .. рег owt. 5/. 5/- | T f Ebonite Rod T ee «+ per Ib. | 8/- 8/. 
a „ Nitric se «+ per owt.) 22/- 29/- | T | f -3 Sheet - «+ per lb. | 5/- b/- e 
а „ Otrxalic. T .. рег cwt.| 82/- 82/- - | g Copper Bars ++ per ton | £80 £80 5» 
a „ Sulphuric .. "e .. per cwt. 5/ | 5/6 ac | 9 н Wire (basis price) .. per lb. 100, 93d. $d. ino, 
a Ammoniac, Sal .. per owt. 57 ͤ | 87/- 90 g „Н Sheet „ per ton #80 £t0 *- 
е Ammonia, Muriate (grey) +» per ton £19 | £19 T | 9 " T .. per ton | £80 £80 
Fe (white) .. perton | £26 £26 T nu German Silver Wire per Ib. 1/6 1/6 
a Bleachin powder T per ton 45 15 | £615 oe h Gutta-percha, fine - «+ per Ib. 6/- 6/- T 
a Bisulphide of Carbon .. .. рет ton £15 | £15 oe | hIndia-rubber, Para fine ,. per lb, 4/3 4,33 Id. deo. 
a Borax "à - .. por ton 416 10 £16 10 | ‘o | Iron, Charcoal Sheets .. .. per ton | £18 £15 * 
а Benzole 0 УА; T T ++ per gal. d 7/- $ | $4 „ Pig (Cleveland warrants) per ton | 51/2 48/1 8/1 ino. 
` 50/90 °/.) es .. per gal, | 5/6 5/6 si | 4 , Forgings,accordingtosize per ton From £11 | From £11 >“ 
8 Copper . вө .. per ton £26 10 £2510 L inc. í „ Scrap, heavy per ton | 50/- to 55/- | 50/- to 55/- $3 
a Lead, Nitrate е = per ton #9810 £28 10 | T: í , Wire galvanised No. 8. per ton | £9 12 6 £9 10 2/6 inc, 
a „ White Sugar ee +» per ton 48010 | £8010 * g Lead, English Ingot .. .. рег ton 414 126 £14126 es 
a „ Peroxide .. .. per ton £2710 | £2710 * { " Sheet per ton £15 12 6 £15 15 2/6 dec. 
a Methylated * a per gal. | 2/9 2/9 * Mica (uncut slabs 8” long) .. per Ib. 0/6 6/6 T 
a ЖОЛУ Bolvent (90 ' 9% at | Ат ейге Wire No. 28.. +» per lb, 8/- 8/. | 
с per gal. 5/6 5/6 | A | gMeroury .. per bottle 28 5 28 5 
a Potash, ichromate, in casks. , per Ib. Bad. о * | p Phosphor Bronze, plain castings per lb. 1/. to 1/4 1/- to 1/4 
а * Caustic (75 80 J^ „por ton 24 £! *. p - rolled bars &rods per Ib. 1/- to 1/4 | 1j-to 1/4 
* Bisulphate e$ per ton £85 £85 | oe a. и r''d strip & sheet perlb. | From 1/2 | From 1/2 
a a Shellac А . .. рег cwt. 68/. 68/. A | o Platinum .. - per oa. #810 £8 10 
a Bulphate of Magnesia . - .. per ton £4 10 £4 10 - p Silicium Bronze Wire .. á per lb. | 104. to 1/1 | 10d. to 1/1 
a Sulphur, Sublimed Flowers .. per ton £6 15 €6 15 © í Steel, Magnet, acc'd'g to deso’ "p n p.ton | From £15 to £40 * 
a = Recovered йя .. рег ton £615 £5 15 et 1 Steel, v Ah in bars .. £58 £58 T 
a »" Lump .. per ton | £5 5 | £5 6 oe | g Tin, block . T «+ per ton £115 £115 * 
a Soda, Caustic (white 70 Л . per ton £710 27 10 * | 9 „ tl . ve es per lb, | 1/6 1/4 2d. inc. 
a „ Crystals .. рег ton 28 #8 | + n „ wire Nos. 1 to 18 .. „ per Ib, | 1/6 1/6 ae 
a „ Bichromate, casks .. per lb. Bd. 84, T p W hite Anti - friction Metals— des 
| | ' White Ant " brand +. per ton | £40 to £65 | £40 to 
METALS, &c. j Yarns, Cotton, Single 101b, MEL + pr Ib. | 7а. 71а. 
: Aluminium Wire, in ton lots.. per ton £924 | £224 - j „ Flax, 6 or 8 lea.. „per lb, | 4d, 4d. 
Sheet, in ton lots.. per ton £191 £191 88 | j „ Hemp,8plylO0lbs „. per Ib. d. i 
: Babbitt’s metal ingots . per ton | £66 to £180 | £65 to £180) is | Jj " » Russian, 10 lbs, per lb, | 444. 44d. 
c Brass (rolled metal 2" to 19") basis per Ib. ва. ва. | 4d, ine. j „ Jute, 180 lbs. rove .. per ton £12 £12 $ 
с „ Tube (brazed) .. «+ per lb. 1044. | 1034. id. inc, j » Manila, 24 thread „ per ton £84 10 £33 10 £1 inc. 
» Wire, basis — Por lb. 84. +d. 14. inc. k Zinc, Sheet (Vielle Montagne bnd.) p.t. £81 | £3 — 
Quotations supplied by ortae su Quotations supplied 
a Messrs. $ Воог 7 Со, Т e Сома дыда ipd Кн | hb Mesars. Morris бүчү аш 
b The British Aluminium Company, Ltd, ox ME | Messrs. Wake & Co. 
e Messrs. Thos. Bolton & Bons, q Meere Jamas емеше T. Glover & Oo., Lid. 
d Messrs. са i рст Р, 
в € Mesers. Bolling ё Lowe. Messrs. Johnson, Matthey & Oo., Lud. 


f Messrs. Henry О, Yeo & Co. » The Phosphor Bronze Company, Lid. 
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TELEPHONES.” 


By JOHN GAVEY. 


бянвзлт.. 


Тнв invention of the speaking telephone, which was the outcome of 
the labours of Page, Reis, Graham Bell, Edison, Hughes, and 
numerous successive inventors, has entirely modified the means of 
rapid and accurate inter-communicaticp, rot only within limited 
areas, bot botween cities and towns many hundreds of miles apart, 
and tbis method of communication, which is prove stch a rival to 
the older form of telegraphy, bas aroused such widespread interest 
that your Council have thought it detirable that a paper on the 
ms of Telephones and Telephcne Exchanges should be laid 

ore you. 

After describing the гоо ове receiver and the telephone trans- 
mitter, the lecturer describe 


Tue Cracorr. 


When the telephone was introduced as a practical instrament it 
was discovered that it formed by far the most delicate detector of 
alternating or vibratory currents that had been placed in the hands 
of the scientific investigator or the practical electrician. When 
joined to a single wire, the circuit of which was completed through 
the eartb, and which was in proximity to other circuits similarly 
joined up, innumerable noises were heard when the neighbouring 
wires were worked. Disturbing secondary currents, some due to 
earth leakage, some to electrostatic, and seme to electro-magnetic 
induction, were generated by the adjacent working currents, so that 
if these were used for telegraphic purposes buzzing and frisaling 
sounds were heard on the telephones, of such intensity as to render 
specoh impossible. On the other hand, if the neighbouring circuits 
were used telephonically, and were in excess of a certain length, the 
conversation held on one circuit could bs heard on all the neigh- 
bouring circuits. When, however, two wires were used to form а 
complete metallic circuit, and when tbey were so placed in regard to 
all neighbouring wires that the average distance between any 
one of the latter and the two former was the same throughout, 
then the electromotive forca due to ir duction in one of the wires of 
the circuit was equal to and opposed to that ia the other, no disturb- 
ing currents circulated, there was no leakage from earth, and a silent 
а, was provided, in which nothing interfered with satisfactory 
speech. | 

As early as 1881, when the first P.st Office telepLoze exchange was 
opened, the Department erected metallic circuits, and this policy 
bas been ad to throughout. Moet of the other administrations 
and companies throughout Europe and America, however, started with 
singlo-wire circuits, and this is one of the principal causes of the 
dissatisfaction which many members of the public baye felt with the 
telephone service. To reduce the overhearing between neighbourin 
single-wire circuits, it was found necessary to use somewLat imperfe 
transmit'ers, which cnly admitted cf good articulation when the 
users spoke in gentle tones, and even then the circuits were noisy, 
inefficient, and unsatisfactory. In justice, however, to thos; who 
started on these lines, it must be said that in the carly days of tele- 
phone exchange work there was no form of insulated wire thorougbly 
adapted for use for underground purposes, and it was practically 
impossible to ercot aerial wires in the enormous numbers that soon 
became necessary to provide metallio circuits for the large exchar ges 
that rapidlytarose. Gatta-percha and India-rubber insulated wires 
were very costly, they tock up much space, and their static capacity 
was во high that the limit of distinct speech was soon reached. 

The invention of paper insulated air space multiple cables has led 
to a revolution in telegraphio prete. They are relatively cheap, 
they take little space, a conduit that would hardly hold 80 gutta- 
percha wires will accommodate 408 wires insulated with paper, and the 
statio capacity of the latter is but one-fourth that of the former, 
which practically means a fourfold increase in the range of speech 
паа pad aa circuits are in use. Specimens of these cables are 

All European and American administrations and com s have 
availed themeelves of this new form of underground cable, snd at 

resent about three-fourths of the exchange service in these countries 

s provided by means of complete metallic loops. Their use is being 
rapidly extended, so that within a ачу short period the single- 

telephone exchsnge circuit will be & gof the past. 

It may, however, be well to refer to the fact that for long distance 
speech, over trunk lines connectirg distant places, we are still 
practically restricted to the use of open wires for the relatively bigh 
static capacity, and the considerable electrical resistance of the small 
conductors used in these ah cables, although not very detrimental 
on short lines, would er speech over long dis'ances utterly 
impracticable under present conditions. 


Tum BwITOH. 


The history of the modern switchboard in its elementary form 
extends back to the early days of telegraphy, for the most serious 
problem which has confronted telephone engineers, namely, the read 
method of placing a large number of subscribers in rapid and simul- 
taneous intercourse with one another, aros» in a minor degree 
when public telegraphs were first inaugurated. It was obviously 
impcesible to erect wires between every two individual towns 
throughout any country, and in order to avoid re-transmission 
of messages at intermediate points, i e., the writing down of a 
message received at B, from Station A ‘on one wire, and the 
sending of it to Station O on another wire, a system was devised 


* Abstract of paper read before the Society of Arts, April 13th, 1899. 


by means of which all the circuits in a central office were 
terminated on a series of brass bars fixed horizontally on a suitable 
base, and a second series of similar bars was fixed at right angles to 
and insulated from the former. The two lots of bars were pierced 
with holes and provided with pegs, and it was possible to make 
direct connection between any two of the horizontal bars on which 
the telegraph circuits were connected by interting pegs through these 
into one and the same vertical bar. An old-type switch is exhibited. 
This was termed an Umscbalter switoh, but it 5 fell into 
disuse, as it was soon found to be more speedy and more economical 
to transmit the messages by writing them down at one instrument 
and banding them to snother operator to send over the secord instru- 
ment, rather than to wait till both the circuits were free and ready 
to be connected through direct. | 

In the year 1864 the Universal Private Telegraph Company ге. 
intrcduced the use of these switcbes for providing connection between 
subscribers to their private-wire telegraph system so as to place them 
in direct communication with each otber, and what was virtually a 
telegraph сөе was established by them. The system was subte- 
quently extended by the Post Office to several towns in Great 

г 1 . 

Oa the establishment of the first telephone exchanges in this 
country the Edison Compsny started with a switch of the fix:d bar 
and plog type just referred to, wbilst the Bell Company introduced a 
board in wbich flexible cords, connected to plugs, were used for join- 
irg throvgh tbe circuits. This was the 
mcdern system of switching. | 

The operation cf telephone switching on small exchanges is a 
simple one. When the shutter cf an indicator drops, the operator 
inserts one plug of a ccnnecting cord into the corresp: nding jack, and 
by depressing a speaking key brings her telephone into the circuit. 
She ascer'ains tbe requirement, inserts the second plug cf the cod 
into the jack of the subsoriber who is wanted, depresses a ringing key 
which actuates the bell of the second subscriber, and the latter, on 
answering, finds himself in communication with his correspondent. 
The apparatus is exhibited. The calling up of the exchange hss 
been effected in various ways. In one, the most common, the sut- 
Soribers are ded with a small magneto-machine, set in motion 
by a cranked handle. The turning of this hardle dropsthe Exchange 
indicator, In others, primary batteries have been usd. 

Again, a system known as the "Law" or “Call wire” system has 
been tried. In this an independent circuit extends from the 
Exchange to a certain number of subscribers, each call circuit serving 
from 40 to 60 persons. It terminates in a telephone at the Exchange, 
at which an operator is listening continually. To obtain attention 
a subscriber depresses & special key on his local telephone, which 
switohes it into the call circuit, and if no one is speaking, ho makes 
his wants known. It another subscriber be using the call ciroait, the 
former waits bis turp. The operator, on hearing his requirements, 
makes the necessary connections as before, the subscriber releases 
the “Oall key," and his telephone is thereby cut out of the call 
circuit and restored to his speaking circuit, on which he listens till 
he hears his correspondent answer. 

Finally, in the Post Office, a system was designed, under the 
instructions of Mr. Preece, by which the remcval of the telephone 
from its suspending hook actuated the indicator at the exobange, and 
this metkod has now been adopted, and, with certain modifications— 
which will be described Jater—it promises to beoome the standard 
type of working in the United States. 

hen the conversation is finished, the reverse operations are per- 
formed. If the call is originated by ringing, a brief ring is repeated, 
and this drops a second indicator shutter which is bridged in the con- 
necting cords, and which is an instruction to the operator to dis- 
connect the two circuits. With the " Oall” system, instructions to 
sever the connecticn are conveyed on the call wire, and finally, with 
the Post Office system, the restoration of the telephone to the hook 
sends an automatic signal to the exchange, which indicates the close 
of the conversation. 

Where a special operation is necessary to insure the severance of a 
connection, much difficulty occasionally arises through a subscriber 
omitting to ring or call off; under these conditions other subscribers 
who wish to speak to either of the two who are joined througb, are 
told tbat he is engaged, and much discontent and trouble have arisen 
from this cause. The advantage of а system which abolishes this 
special operation, and substitu'es an automatic signal on the hanging 
up of the telephone, is obvious. 

Bo long аз exchanges were of limited size, these simple types of 
switching readily met all requirements; but as the number of sub- 
scribers increased, and the switchbcards grew to such dimensions that 
severs] operators had to be employed, a difficulty aroce in making 
connections between circuits beyond the reach of a single operator. 
This was at first met by providing what are termed office junction 
cironits between each operator and all the others; but as the system 
became more extensive, the number of these junctions and tbe diff 
culty of manipulation increased to such an extent, as to render this 
method of working impossible. 

To meet this difficulty, the multiple board was designed. This 
board is divided into sections, us of such а siz3 as to provide 
space for seating three operators, and on each section appear the 
Iccal jacks and indicators of a number of subscribers, varying from 
200 upwards, according to the average number of calis t with 
daily. In addition, however, to these local jacks and indicators, all 
the circuits of the whole of the remainder of the subscribers to the 
exchange are attached to а series of jacks fixed on the upper panels 
of the section, so that each operator is in a position to connect any 
one of the lccal subscribers, for whose calls she is responsible, 
directly to any other subscriber on the exchange. It is, however, 
evident that before a subscriber connected to a local section is joined 
through to any other subscriber, it is necessary to ascertain that the 
latter is not connected through at another section of the board to a 


irect progenitor of the 
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On the face of each jack is a metallic socket, and resting on this 
one of the springs of the jack itself. gs 
sockets are so connected that on the ineertion of a plug into a sub- 


becriber. 
The early types of multiple boards were extremely costly, and 
i introduction of 


ву 
b І propose to describe briefly the latest form of multiple board, 
designed by the Western Electric Company, which embodies the most 
recent developments of American practice. 

First, the Post Office Рача of automatic “ calling " by the removal 
of tbe telephore from its hook, and automatic “clearing” by the 
restoration have been adopted ; but the progress of modern discovery 
has plaoed at the command of telephone 
of which they have availed themselves. us, electric glow 
lamps, worked by relays, have been substituted for the necessarily 
somewhat cumbersome drop indicators previously used in most 


excbanges. These glow lamps can be placed in any tion, vertical 
or horis»nfal, and they take Nen little space tbat they can be 
fixed in the exact Iccalities in w their indications are most readily 


Under each subecriber’s local jack at the exchange is placed one 
of these glow lamps, which is normally dak, but which acte as the 
subscriber's calling signal. On the keyboard, and close to each of the 
connecting cords and plugs, are two similar lamps, the use of which 
is indicated in the following description of the modus operandi :— 

On the removal of the subscriber’s telephone from the hook the 
calling lamp immediately under his jack at the exchange lights, and 
the фоно without а moment's hesitation, inserts a disengaged 
plug into the jack. The insertion of this plug extin the 
“ calling lamp,” and the operator presses the speaking key forward 
and simply says, “number.” On receipt of the reply from the calling 
subecriber the second plug of the pair is used, in the first place, to 
test the line on the multiple of the subscriber wanted, and then, if 
tbe latter be disengaged, for insertion in that subscriber's jack. This 
acticn lights the lamp nearest the operator on the keyboard. She 
reverses the speaking key for a brief interval, and this has the effect 
of ringing the bell of the subscriber wanted. On his removing the 
кро from its hook the front lamp is extinguished, the two sub- 
scri are in correspondence, and the is made aware, by 
the lamps ceasing to glow, of the fact her work for the time 
being is complete. Should either subecriber hang up his telephone 
as is sometimes done while searching for information, one only 
the keyboard lamps lights, but no notice is taken of this, unless it 
should remain in that tion for an undue period. When, however, 
telephones, both Keyboesd lamps light, and this Ш ап absolute signal 

ones, 8 An u 
to withdraw the connecting plugs, which action is followed by the 


- 


purposes. The 
назе at all large telcraph offces [a this риша 


extinction of the keyboard lamps. If the subscriber wanted is 
engaged or fails to answer, the operator says to the sub- 


One advantage of the automatic method of signalling, whether 
or Western Electric, is 8 the line 


which no answer can be o at once 
to remedy the defect before & subscriber has learnt that anything is 


wrong. 
In the Western Electric system, also, the individual primary bat- 
teries at each subscriber's office are replaced by central ин 
batteries at the exchange, which are used Dott for speaking and sig- 
process of replacing p secondary 


gress for some years, and these also have been in use on the 
Department's trunk lines for automatic signalling p for a con- 


urposes 
siderable od, but their use for also isa 
"a peri speaking purposes promising 


Of course, various types of modern switchboards exist, most of 
which have some advantage to recommend their use, but I have 
thought the description of tbe above would have particular interest, 
as the outcome of the experience in the United States, 
which may be termed the home of telephony. | 

If the capacity of a multiple switch were unlimited, and the tele- 
phoning of cities could be effected by concentrating the whole 
of the circuits in one exchange, the problem would be easily met by 
the use of a switch of the above, or of some similar type. Unf 
nately, E дз иси geiles can та adv ш be served 
on one s e now in use 
10,000 subscribers. The limit is due to various са 
of an operator’s reach is not 5 it is obviously useless to 
extend the multiple jacks beyond her reacb. There is also a limit 


are connected 


interest to justify further explanati 

It will be interesting to quote certain figures relative to the Central 

rench Government in Paris. 

It is at present fitted up for 15,000 subscribers, and to provide for this 
number no less than 702,000 jacks are joined up. To connect these 
within the interior of the building there are 118 miles of 40-wire 
cable, giving an te of 4,720 miles of wire in the switch room. 
These cables are cut and jointed to the jacks at intervalsof about 
12 inches, and this has involved the making of 2,500,000 soldered 


j | 

I mention these figures because it has become the fashion to under- 
estimate the work of constructing a modern telephone system. 

To take an It is a simple matter to provide the catering 
for а single ment, but are few problems of greater 
magnitude than the provisioning of an army of, say, 100,000 men. 
In the same way, any plamber-electrician can run up a few score 
wires and conneet them to a switch, but when the wires grow from 
scores to thousands, and tens of thousands, spread over an area of some 
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Other offices... a о Е 248,500 | 186,400. 434,900 |  ... ! 745,600 | 2,175,000 | 2,920,600 
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hundreds of square miles, the problem becomes as intricate as that 
involved in any other type of heavy electrical engineering. 
The hone trank service of Great ‘Britain, in other worde, the 


honic ms agp apes the world at the end of the year 
1898, be of interest. It is compiled from official documents sup- 
plied to the Bureau International de Berne. 

Finally, I may venture to say that it is almost impossibleto predict 
the future of the telephone. There is room for unlimited growth, 
telegrapby, the ) 

pby, are probably destined to be entirely eclipsed by 
hich may A о be the principal channel aronga 


on. | 
The discussion opened by the chairman was continued by Mr. 
Kingsbury, Mr. Sinclair, and others, when a vote of thanks to the 


was carried unanimously. 


DIRECT AND ALTERNATE CURRENT 
DISTRIBUTION.” 


By H. H. WILLIAMS, Student. 


Tum subject of direct and alternating currents is one which bas 
received considerable attention from electrical engineers both in this 
country and abroad. 
I think I am right in saying that it has more refetence to central 
engineers than to any other section of the electrical com- 


again has this subject been treated from a central station 
standpoint, yet in these days of progressive electrical industry, when 
cipalities and compenies epplying 

rict with eleo- 


Before deciding upon a system of 
trict, the лег does 

tions and requirements of that district 3 
of bis undertaking. He carefully consider what will be 
the character of the district and the nature of the demand in, say, 


fow years find that a continuous current station 
y erected, as it is more suitable to the dis- 
trict and better able to mect the demands of the consumers. From 


installed, and my object this evening is to 
current rivals before this section of the Insti- 


Engin 

will ensue, from which we shall perhaps gain much benefit. 
In the early days of ablic electricity 

alternating 


small and was only that required for lighting purposes, the reason 

obvious, Publio opinion was not sufficiently educated in this 

wonderful electricity to persuade people to place more faith in the 
an electrical 


using electricity as his motive power, recei 
asthis:—' Tm not going to bother with your electric motors. My 


55 It is only lately that le, seeing th 
power was y y y peopie, e 
enormous advantages of electricity over steam and gas аз а motive 
power, have adopted the use of electric motors, and the result of 
which has been that the supply companies can work with greater 
efficiency and consequently at & much lower works cost than before. 
The rapid development of the use of electricity for both lighting 
and power purposes in various districts, some small, others large, bas 
made it necessary that extensions to electricity works should be made 
on a very large scale, and I think I am right in saying that where 
there has been a fairly large demand for motive power in places 
ori equipped with an alternating current station, there bas 
been no esitation on the part of the engineers to make their exten- 


* Paper read before the Students’ Section of the Institution c 
Electrical Engineers on Wednesday, March Ist, 1899. 


sions on the continuous current system. This is due to the difficulties 
кеу have experienced in the running of their alternators in pee 
and in keeping a steady light every time a consumer switched on his 
motor. I need only give two instances ia support of this statement. 
Ta Bolton and Salford an alternating current system had been origin- 
ally installed. Now both at Salford and Bolton the demand for 
mctive power is likely to be very considerable, and I learn that in 
view of this, very big extensions are to be made at both places. 
Further, and more important, the extensions are to be made on the 
continuous current m: I have beard it said that in Salford, if а 
1-H.P. motor is suddenly switched on to the circuit, the lights very 
nearly jump out. I refer to this again later on in my рег, when 
dealing with the relative advantages and disadvantages o ect and 
alternate current systems. 

From the remarks made heretofore, I think that before proceeding 
further we cannot do better than turn our attention to some methods 
by which a district can be supplied, (1) supposing that direct currant 
is the only possible system, (2) in the case when our only choice 
is to adopt alternating current. After this we might with advantage 
consider the relative merits and demerits of the two systems. Let 
us се consider the direct соң dh Appt t i А 

actically speaking, we ma e an electric supply undertaking 
into three sections:—(1) Generation, which айе engine 
оош, 2) distribution, which includes mains; and (3) consuming 

evices. | 

It is not my intention to refer to the first section, except that I 
should like to ssy that the tendency now seems to be ifor & general 
acceptance of direct-driven machines in preference to either belt or 
rope driving. The two chief points in favour of this tendency are 
the economy of floor space, and also the fact that a higher efficiency 
is obtained. There is another point which I should like to refer to 
in connection with the generation of continuous current, and that is, 
that the current is generally generated at low tension, since in all 
continuous current machines it is to use a commutator, 
which, of course, is a difficult piece of apparatus to use at high 


High pressure continuous current is best obtained by the employ- 
ment of motor generators, the commutator on the generator of which 
is built of a kind. 

Mains constitute both distributors and feeders. 


down by the Board of 
two methods: by which the pressure 
could be transformed down (supposing the distribution to be at high 
o tor, and 
. By the employment of & motor generator, an 

2. By the use of secondary batteries. 

In the first of these two methods a small current is supplied at 
high pressure to А motor which drives а ponen which gives out & 
large current at the lower pressure. The armature shafts of the 
motor and the generator are in the same line, and are fastened 
* by means of a suitable coupling. 

the second method, а number of batteries are charged in series 
with a small current at high pressure, and afterwards divided up and 
arranged so that they can be discharged at larger currents and at a 
lower voltage. The objections to these methods are:— 

1, Great first cot. 

2. Great space occupied, especially by batteries. 

3. Waste of energy. 

4, Fis e considerable attention. 

I these few remarks are sufficient to prove that distribution 
on the continuous current system should only be effected at low 
tension. The question of how the distributing network should be fed 


is a very important one, and requires very careful consideration, if it 
is desired that the efficiency of the feeder combination should be high 
and the first cost low. 


The duty of a feeder is to transmit from the central 
generating station to a certain part of the ting network. As 
to whether high pressure or low pressure feeders be used depends 
solely upon two conditions :— Р 


1. Oharacter of district to be su 
of genera station to district to be 


2. Relative position 
supplied. c 
In short, it depends simply upon the length of the feeders. 


Now if p, = power supplied to feeder at generating station, 
and P, =. power lost in feeder, 
and P, = power supplied to district at centre, 

then P, = P, + P, a 


Consequently, in order that the efficiency of the feeder combination 
should be high, P, must be brought as low as possible. 
e m 
Now P, = ae 


where e = volts lost in feeder, 
and в = resistance of feeder. 


Therefore 2 must be reduced to a minimum, 


It is evident that for short distances low tension feeders are pre- 
ferable, since the drop of volts in this case is very small. But for 
long distance feeding (or transmission) the drop becomes very con- 
siderable, and in order to transmit at low voltage the sectional area 
of the conductor would have to be made ridiculously large, a circum- 
stance which renders the thing ие impossible. 

Again, the power transmitted is cqual to the product of the volts 
(m) and current (o), во that by raising m as high as possible wc reduce 
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o to a minimum. And since the sectional area of the conductor is 
directly proportional to the current it has to carry, by reducing o 
to a minimum we are able to use a comparatively thin conductor. 

I think these remarks prove sufficiently the economy of using 
high tension feeders in cases where the distance between the gene- 
on н and the feeding point is great, (say, for distances over 

miles). 

Now а continuous current machine is incomplete without а com- 
mutator, and since it is very likely that the insulation on the 
commutator will break down if the pressure exceeds about 3,C00 volta, 
it is at once apparent that the tension on our feeders is limited. 
Hence in continuous current systems the working pressure on the 
high tension feeder cannot exceed abcut 3,000 volts. 

In continuous current stations the current is generated at low 
tension; consequently, in the case of low tension feeders the station 
ends cf the feeders are connected direct to the switchboard which 
also is connected direct to the machines, and the far ends of the 
feeders are connected direct to the supply circuit. But in the case 
of high tension feeding, the large current which is generated at low 
pressure is transformed by the aid of a motor generator into a small 
current at high pressure. This small current at high pressure is 
then tranemitted by the feeders to the feeding points on the distri- 
buting network. But here the pressure has to be transformed down. 
This again is accomplished by the aid of motor-generators which are 
placed in tub-stations, or, better still, бх:а in buildings erected above 
ground, since the atmosphere in al] underground stations is very 
damp, a circumstance which is not very desirable in rocms con- 
taining high tension apparatus. 

Of ccurse it is theoretically possible to employ a battery in con- 
nection with high tension feeders, but owing to the great first cost 
and enormous space required, coupled with the low efficiency, such 
an arrangement is practically impossible. 

But а battery may be used toadvantege if it comprises part of the 
generating plant at the central station. By means of this arrange- 
ment an engineer is able :— 

(1) Tocharge the battery during the day and discharge it during 
the night, thereby enabling the engine rcom to be shut down during 
the greater portion of the night. 

Or (2) to charge the battery during time of jight load, and discharge 
it during the time of heaviest load. 

These two advantages certainly jastify an engineer in using a 
battery station in connection with his generating plant. 

Having now arrived at something like definite conclusions as to the 
method of distributing electrical energy from a continuous current 
nari let us now see bow we can supply the demand of various 

0 8. | ^ 

Earlier in the paper I stated that continuous current distributors 
should only run at low tension, consequently it now only remains to 
take the case of different districts and sce what is the best system for 
feeding these districte, i e., whetber at low or high tension. 

The table below gives the various districts and what I think is the 
best system of feeding these several districts. There is also a column 
giving the position of the generating station with respect to the area 
to be supplied. 


= вое | Position of station. 5 Feeders. 
| JM | 
1, Consumers cor- ] In area of supply. | Low tension ӨШ. 
gregatedtogether > Oat of area of = ig tenei n only. 
in small area. supply. 8 
2. Consumers rcat- | In area of supply. Я High and low tension. 
tered over a large Oat of area f High tension only. 
pi I А 1 | i High and low tensi 
; n area of supply. gh and low tension. 
8. a ч) Out of area of | 3 High tension cnly. 
supply. | 


Ld 


Before leaving this part of the paper I should like to refer to the 
two, three, and five-wire systems of distribution, to each of which 
the above table is applicable. 

Now, in the two-wire system, the distributors consist simply of 
two conductors, positive and negative; therefore, in streets where 


the demand is large, a big load has to be carried by these two cone . 


ductors. 

Morecver, the supply must be able to meet the demand required 
for both incandescent and arc lighting, and also motore. 

Før incandescent lighting the pressure cannot exceed 230 volts, 
sines this is the pressure of the highest voltage incandescent lamp, 
while, for arc lighting, а consumer would Ъз compelled to burn two 
arcs in series unless he wasted half of the energy in а resistance, 
there not being an arc lamp on the market yet that will work at this 
high preseure. Undoubtedly, the pressure for motors generally should 
never be less than 400 volts. It is impossible for a two-wire system 
to supply at, say, 230 volts for lighting ard 400 volts for motors. 
А user of the two-wire system might say that motors could be 
wound for 230 volts. No doubt they could, but by so doing the cur- 
rent supplied to the motors is then practically doubled. The size of 
mains must be large enough to carry the current. Therefore it means 
an increase in the cost of mains, and the cost of mains is always the 
heaviest item in connection with electric supply works. 

Bricfly we may say that the disadvantages of the two-wire system 
are :— 

1. The impossibility of supply at more than one declared pressure, 
thus rendering the system not tuitable for a public electric supply. 

2. The enormous cost of mains, due to the large sectional area. 

When we think of the increase in the various classes of demand, 
these disadvantages, I think, afford sufficient proof to show that 


before very long two-wire syatems will be entirely obsolete, multiple 
wire syetems being adopted. 

There are very few stations in the United Kingdom supplying on 
the two-wire system. There are only about 17 out of a total number 
cf 70 continuous current stations. The remainder are three-wire, 
with the exception of Marchester, which employs five-wire for the 
denser portions of the city, and three-wire for the districts outside 
tbe city. " 

9 advantages of the three and five-wire systems over the two- 
wire are— 

1. It is possible to supply consumers at more than one dcolared 


pressure. 

2. Great saving in copper, due to the fact that distribution can be 
effected at & higher pressure. 

In the three-wire system the pressure on the outers is generally 
200 or 400 vclts. If 9200, it is possible for & consumer to receive 
electrical energy at either 100 or 200 volts. If 400, he is supplied at 
either 200 or 400 volts. 

It is more efficient to use a200-volt апр than a 100-volt. Further, 
the preesure supplied to motors, y large ones, should never 
be less than 400 volte. Therefore, I think that a three-wire system 
with 400 volts on the outers is superior to а three-wire system with 
only 200 volts on the outers. Moreover, the cost of the mains in 
the former case will be one-fourth that of the latter, due to the 
great saving in copper effeoted since the distribution is at double the 


voltage. 
(To be continued.) 


ON WORKS’ ORGANISATION.“ 


By TOM WESTGARTH. 


Тнв paper is prepared mainly for the consideration of marine engi- 
neers, but many of the remarks will refer to shipyards and manu- 
facturing works generally. It is not intended to be а paper in the 
ordinary sense of the word, so much as а basis for discussion. 

Before laying out a works, it is important to determine as far as 
possible not only the kind of work to be done, but the eize of the 
work, and speaking generally, it is better to keep to somewhat narrow 
limits, rather than to try and adapt the works for many kinds of 
manufacture. The designs will be quite different if it is proposed to 
make a speciality of small engines to what they would be if engines 
are to be built for ordinary cargo boate; still more, if it is intended 
to build macbinery for the est class of steamers. There is neces- 
sarily a limited demand for the largest class of work, and as the 
buildings and machinery must be large and very expensive to deal 
with large engines, it is not wise to put down а factory for this class 
of work unless it is clear tbat а continuous supply of orders for large 
engines can be secured with some degree of certainty. Speaking 
generally, the writer thinks it is also well not to attempt to make 
machinery and parts of engines which are & speciality of other 
makers, as, for instance, it is probably cheaper to buy pumps and 
auxiliary engines than to make them. The writer is not sure that it 
is wise for engine builders even to make their own castings, and the 
experience of the principal Scotch engine builders appears to point 
to the wisdom of edo син It will generally be found ма - 

reous also for engine builders to buy their forgings, аз a f бап 
only be made to pay if kept full of work, and few engine won k gan 
keep a forge vis / ie with work for their own Dei reme | 

Another very important matter to be considered in laying dowr an 
engine works is the site to be chosen. This must be done with great 
care; the primary condition, of course, being that the works should 
be in the neighbourhood of shipbuilding yards, and should adjoin a 
wharf where ships of any sizə сап be fitted out. There should also 
be access to the works by rail, and railway lines or tramways should 
be laid in all parts of the works; care should also be ‘taken that 
there are plenty of Porat cranes; few things help more in keep- 
ing down the cost of labour than good crane power and means of 
quick transit. 

Workshops should be as large and open as possible; all small rooms 
and dark corners should be carefully ayoideo, and every shop should 
be as light as possible both by day and night. In queue tools, care 
must of course be taken that the rotation of work should be con- 
tinuous. The writer is satisfied that the plan frequently adopted of 
grouping similar tools together, as, for instance, having all planing 
machines in one ipen o the shop and all drilling machines in another, 
ie not always sa , and sometimes involves unn labour 
in carrying work to the machines. The tools should not be in 

ps of one kind, but with a view tothe particular work which will 

done in conjunction with otber machines. It of course requires 
no argument to show that the best modern labour-saving machin 
must be procured, but the writer is inclined to think that too muc 
money is sometimes spent on special tools, and also in the way of 
duplicating tool boxes, head stocks, &c. It may be very frequently 
observed that where a machine is fitted with two or more heads, one 
only is in general use; this remark refers to tools which are being 
worked on piece as well as time, showing that the workmen find 
that they can earn more money by giving their whole attention to 
one tool. 

One of the most important departments of a works is the tool 
store, which should be placed in a central position and carefully 


* Read before the North-East Coast Institution cf Engineers and 
Shipbuilders in West Hartlepool on Saturday, January 21st, 1899. 
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organised and worked. All tools, gauges, templates, working draw- 
ings, &c., should be kept in the tool store, which should be kept in 
charge of a tradesman who will make special tools, and will bave 
under him a staff of men who repair and keep in order all tools, and 
will also make gauges and templates, and issue and keep a record of 
the working drawings. 

It is устай, when starting new works,or altering and recon- 
structing old ones, that manufacture should if possible be suspended 
until the works are entirely ready for use. After taking into con- 
sideration the possible loss of customers and trade, the writer is of 
opinion it is still cheaper to suspend manufacturing operations dur- 
ing important alterations of an old establishment, or not to commence 
manufacture in new works until everything is ready, rather than to 


try and oarry on manufacture during the alterations, or to commence 


before the new works are complete; and even with every precaution 
in this way it will be found as a rule that no new works can commerce 
manufacturing at a profit. 

With to the staff, it is quite as important that the staff 
should be both sufficiently good and sufticently large for the work to 
be done as to have а wel) leid cut works with good machinery. It is 
of course easy to err upon the side of having too large a staff, but a 
very much commoner error is to have the staff too small It is 
impossible to calculate the loss in a shipyard or engine works which 
will take place if the drawing office is undermanned and the works 
bebiudband. It is only possible to manufacture cheaply if materials 
are got in, not only correctly, but in good time. 1t is upon this ques- 
tion of staff that masters frequently err. Most capitalists quite 
agree as to the necessity of having the best tools, and plenty of them, 
but the writer is afraid the majority consider that a lage staff is a 
waite of money. Not «nly is it important that the drawing office 
should be well manned, but also the commercial office, and parti- 
cularly the cost-keeping department. It is of vital importance that 
the costa should be kept up to date, and an abstract of costs should 
be furnished, if possible, weekly, and madé up to the end of the pre- 
vious week, to the responsible mansgers, so that they may know-how 
costs are progressing To have this information whilst work is in 
progress, and when it is not too late to make an effort to reduce 
the cost of the job if it is becoming too, high, must be of infinitely 
more importance than to have the information when the work is 
finished. This, however, can be done only by having a large and 
ficient staff. n | 

Another point upon which capitalists and practical men sometimes 
do not agree, is as to having work finished before it is required. It 
is true that there will be some loss of interest, but this is much less 
than the loss which would be incurred if the work is behindhand and 
has to be finished in a hurry, sometimes regardless of cost. The 
cheapest way to build engines is to have as many repeat orders as 
pe and to have the work on order аќ long as possible before it 

required, so that it may be laid out to fit in with other work; thus 
& duplicate engine may sometimes be built 10 per cent. cheaper by 
being put through the works with its fellow, although it must be 
ready two от three months before it is required, and the saviog will 
a ris more than pay for the loss of interest on the capital stand- 

e. 

writer is satisfied that modern developments and the present 
day system of very large works, often controlled by non-resident 
directors, has been the cause of loeing much efficiency through the 
loes of the contact between masters and workmen, and he 
thinks that everything that is possible should be dene by taose having 
the control of 5 to foster a friendly spirit between masters 
and workmen. can of course only be done satisfactorily if the 
advance is made from both sides, but necessarily the first steps must 
be taken by the masters. He is also of opinion that more attention 
might be given to the consideration of profit-sharing, notwithstand- 
* poor results which have followed efforts in direction in 
this district, and he invites the members of this Institution to discuss 
tiis subject fully this evening. 

Оле of the most im t matters in conducting a manvfacturing 
business is the selection of works’ managers and foremen. There are 
probably few more difficult positions to fill than that of works’ 
manager, because there must ba a sufficient firmness to ensure 
obedienoe and respect, and yet there must be a feeling on the part of 
the men that the manager is their friend. Tbe writer is afraid that 
many works consider too much the former qualification ; 
on the other hand, if the manager is not very firm, sometimes even 
to harshness, there is often an unworthy advantage taken of him by 
the workmen. The writer is of opinion that foremen, upon being 
appointed, should certainly cease to be members of trade societies, 
and make some other ment for provision against sickness, old 
age, &c. He does not think that foremen, as a rule, knowingly allow 
the influence of trade societies to have weight with them, but it is 
contrary to nature that they should be able to act entirely inde- 
pendently of the society of which they have been a member for many 


years. | 

The writer considers that more attention should be given to the 
selection and training of apprentices than is often the case, and that the 
rules as to apprenticeship, non-membership of trade societies, attend- 
ance at night classes, &c., should be more carefully drawn, and more 
strictly adhered to. To this end he is inclined to think that the old 
system of binding apprentices um ee with advantage be reverted to. 
More care should be taken with premium apprentices, premiums 
should be reduced, and premium apprentices should be compelled to 
adhere strictly to the rules of the works in which they were en d. 
He is also of o that & class of excellent foremen might, in 
course of time, be formed from premium apprentices if more care 
were taken in their training. 

The writer strongly recommends the principle of payment by 
results, from the to foremen and workmen. Managers 
should be paid partly by a percentage on the profits of the works or 
of their department; foremen should be paid partly by a bonus upon 


the quantity of work turned out, providing always that it is satis- 

factory, and workmen should be paid by piecework, which should, if 

pcssible, be supplement: d by the comparatively new bonus system, 

ds he sees no reason why apprentices and boys should not also work 
y piece. 

The writer lcoks to the gradual, careful, and persistent introduc- 
tion of the system of payment by results, as being one of the most 
hopefal means by wh'ch we sbsll be enabled to hold our ground 
against foreign competitors, and he is of opinion this question is one 
which will bear very careful considera'ion and discussion. | 

It should be clearly gras by capitalists that the days of very 
large profits from engine building ате past. The competition for 
work is now so great, and the standard of requirements so high, that 
it is only in good years that a large profit can be made; and expe- 
rience has taught us that trade fluctuates so much that good years are 
invariably quickly followed by bad ones, and therefore, when a 

rcfit is made, it should certainly not all be divided, but part should 
kept for a reserve fund to equa’ise dividends in bad years. If an 
engine works can pay steadily 5 per cent. on the capital, and gradually 
accumulate a reserve fund, after making proper provision for depre- 
ciation, and taking care to buy new machinery and tools, and also 
make minor extensions from revenue, capitaliste should be satisfied 
that the investment is a good one, and if such a policy could be 
carried out, there would be much less difficulty in getting capital sub- 
scribed for manufacturing purposes. Manufacturers are not entirely 
free from blame for the present peculiar way in which the investing 
public will mach more readily put money into mines and all kinds of 
speculative investments abroad rather then into shipbuilding and 
engineering companies at home. | 
The following suggestions are made as to a few pointe for discus- 
sion, vis. :— 

1. Payment by results, including piecework. 

2. Profit-sharing. | 

3. Best means to ensure a friendly feeling between masters and 
workmen. P 

4. Does a large staff pay? | | 

5. Qualifications for worke’ managers and foremen. 

6. Binding apprentices. 


CHARGE AGAINST A CONSULTING 
ENGINEER 


HxNBY CLREAVEB, » giving bis occupation ss consulting engineer, was 
brought up at Cheshire under a warrant charging him with obtaining 
the sum of £1 18. by false pretences from Messrs. Stanley, Davies and 
Pollard, electrical engineers, of Hyde. | 
The Chief Constable, in рр the charge to the Bench, said 
tbat in February Mr. Pollard noticed an advertisement in the 
ErECTRICAL REvIBW, which asked for specifications for some electric 
installation. The specifications would be sent on receipt of a cheque, 
which was to b» returned upon the receipt of a bond fide tender. Mr. 
Pollard sent on the guinea, rcoeived-& specification in return, and 
afterwards sent on th» tender. He did not receive the guinea back, 
but afterwards got a letter asking for a further £25 on certain con- 
ditions. Mr. Pollard made inquiries, and found that the address 
piven by Olea ver was a lodging house, aud he was not known. From 
quiries he (the Obief Constable) made, Mr. Pollard obtained a 
warrant, arid the prisoner was received into custody from the 
-Southampton police on Wednesday. There were found 109 other 
letters relating to transactions of a similar kind, and the Southampton 
police had sent word that they had received o:her complaints. He 
would eubmit formal evidence, and ask for a remand. 
Councillor James Рогтавр, J.P., said he was an electrical engineer, 
carrying on business at Hyde, under the name of Stanley, Davies and 
Pollard. He saw an advertisement in the ErmorBICAL Review on 


specifications produced, which purported to be for an electrio plant 
to be supplied and erected in t 
shire. There was no name given of the firm for whom it was to be 
«r.cted. He could not swear whether there was any letter accom- 
yiog the specifications. When witness received the specificatic ns 
ba qot out a tender, copy of which was produced. Не sent it on to 
H. Oleaver, at the above address. The reply he got to that, on 
Friday last, was now produced. In this reply Oleaver said he was 
prepared to place the order for the electrical ion with 
witnese’s firm upon condition that they sent a cheque for £25, the 
contract to be signed by his (Oleaver's) clients and theirs within 14 
days from the acceptance, otherwise the £25 would be returned to 
them, and the whole matter considered void, unless otherwise 
arranged. Upon receipt of the cheque for £25 he would at once 
have the contract drawn up and sent to witness for perueal, and at 
the same time make an appointment for & personal interview with 
witness, so that they might discuss all the details. When witness 
got that letter his electrician wired saying they would accept the 
terms. The letter aroused witness's cions, and he caused certain 
inquiries to be made through his bankers. Asa result of the in- 
quiries, he wrote a letter to Cleaver, and he had the reply in Court. 
His letter to Oleaver ran as follows d gd „ 
with our telegram we are prepared to send on cheque for the sum you 
state in your letter, if you will give us the name of the company 
putting down the plant, also reference, as we cannot find your name 
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as a consulting engineer. We are hoping to do butiness with bond 
Лав firms, and should like to know the names of the firm we are 
treating with." Then witness received the following reply:—“ Dear 
Bir,—Io reply to your letter this morning, I hope to be in Mancbester 
in the middle of the week, and will call upon you."— Yours faith- 
fully, Н. Cleaver.” In consequer ce of that letter witness consulted 
with the Chief Constable, and last Sunday took out a warrant. 

In answer to the MAGISTRATES’ Wrrurss said there was no 
authorised list of consulting engineers. Any man who was an 
engineer could call himself a consulting engineer. There were 
directories containing the names «f moet of the consul engineers 

in the country, either electrical or mechanical, but he could not find 
Oleaver’s name in two that he looked through. The cheque for £1 1s. 
had been cashed. 

The MaGISTBATES' OLERE asked prisoner if he had any questions 
to put to the witness. | 

Рвізонив: What Mr. Pollard has stated is quite true. 

PRISOMEB was proceeding when he was told not to make a state- 
ment then. ! 

Рвівонив (to witness): If the guinea had been returned, the whole 

question of fraud would have been settled ? 

55 No, in connection with the letter we received on 
Y. ^ 

РвівокнЕВв: But in connection with the present charge ? 

WrrwEsS: I cannot spesk about that. | 

The Рвшонив: The charge is of obtaining a guinea under false 
шон, therefore, if the guinea had been returned, there would 

ve been no false pretences ? 

WrrNESS: It is usual for guineas to be returned. Three electrical 
engineers we have worked under have never cashed our cheques, but 
simply held them as a guarantee of the bond fide character of the 
tender, and returned them when the contrsct has been let. 

Рвівомав: Still, for all that, I think if the guinea had been 
e the question of fraud would have been ped, would it 
not? ' 

The Maareraatzs’ ОСгвак: This ів a public matter, and I don't 

| be for the magistrates to 


MaGiIBTSATES' CLERK: Oh, certainly. 

Detective Sergeant Drxon, of Hyde, stated that he received the 
n рр into custody from the Southampton police at 2.15 on 

ednesday, and had handed over to him 109 acknowledgments of 


a guinea each from electrical engineering firms. He read over the 


I whee and cautioned him. In reply prisoner said, 
t's H 

MagisTBATES' Огивк (to prisoner): Do you want to ask this 
witness any questions ? 

PRISONEBR: No. ` 


The Curr ConstaBLE asked for.4 remand for a week. 

апга TES’ OLEBX (to prisoner): Have you апу objection to а 
reman 

Рвізомив : I ask to be released on my own recognisances, to go 
back to Southampton, and arrange all the matters. You see there 


solicitor, at this stage said he was instructed by 
the prosecution, and ons were to oppose the of 
‚ bail unless it was made substantial. Having regard to the adm 8 
mads by ме irre it was of the utmost importance that if bail 
F ten minutes, and just as the 
ve or u as 

chairman was about to speak, 

The Рвізомив said he could have gone away for a month or two, 
but had not done so, although last week some inquiries were going 


on. | u“ 
The OHAIRMAN: You had better reserve your remarks for some 
- other time. | 
е ава. You see it means absolute ruin to me if I cannot 
get | 
The CHAIBMAN: We have agreed to adjourn the case until next 
Thursday, and will allow bail on condition you bind yourself in £50, 
and obtain two sureties of £50 each. 
PRISOMEB: I cannot find sureties. If you will allow me bail in my 
own I will do anything that way; but I cannot find the 
The Bach replied in the Dele 3 edit 
6 negative, an was rem 

Btrangeways Gaol. | 


WATER SOFTENING. 


WHILE it is certain that water softening is a most important subject, 
and should engage the attention of every steam user who may be 
rem Sry hard water, it is equally certain tbat the subject bas been badly 

Vendors of wster softening spparatus have attempted too often 
to make a mystery of the art, and have indulged їп а good deal of 
rank charlatanry. Some waters can be softened completely, others 
can be equally well softened completely, but at the cost of introducing 
other elements into solution. А water containing only carbonate of 
lime may be very completely softened. Waters containing lime 


soda. Now, sulpbate of soda is 


sulphate can be softened, but belong to the scoond class. There are 
waters which are so charged with mineral matter of an undesirable 
nature that, after being softened, the water contains more salt in 
solution than it had before softening. It is softened in the sense 
that it will not at once deposit a ecale on the boiler, bat it is not 
purified. In the removal of sulphate of lime, for exemple, soda is 
employed. This is in the form of the carbonate. The reaction which 
occurs is that the acids in the two salts exchange their bases. The 
sulpbate of lime becomes carbonate of lime, which is insoluble, and is 
therefore deposited, while the carbonate of soda becomes sulphate of 
a very soluble salt. It does not 
deposit ont, and the water is raid to be softened because it is epee 
of scale-forming matter; but it is not entirely cured. According to 
Gay-Lussac, 100 parts cf water at 0° O. will dissolve five parta of 
anhydrous sulphate of soda. At 103° О. the salt is soluble 
to the extent of 42 parts per 100 of water. This salt is 
clearly very soluble indeed, and water containing it may be 
rated considerably: without the salt cry 
But if a water contaiocing lime sulphate is softened, and this 
sodium salt is formed in its place, the oontinued use of the 
boiler with constant feed water being pumped in will soon bring into 
the boiler а large weight of sodium sulphate, and unless the boiler be 
blown out occasicnally the salt will crystallise out and very seriously 
endanger the es. Hence the reed of care and the use of intelli- 
nce, otherwise а wise precaution may lead todisaster. Bome water 
so pure that boilers may be worked for months and not blown oat, 
but as а rule waters available for steam purposes are hard. An article 
by Mr. W. ЇЧ. Twelvetrees appears in Cassier's, in which the various 
types of softening ap us are illustrated and described. 

All are practically based on the Porter-Olark process. The essence 
of this process, which is suited only to waters containing carbonates, 
is contained in the fact that carbonato of lime or magnesia— two of 
the more usual impurities in water—are insolable unless in the 
presence of carbonic acid gas. It would be more correct to say, 
perhape, that the carbonates are insoluble, and that the more usual 

urities are the bicarbonates of lime and magnesia. The additional 
molecule cf carbonic acid gas ie, however, loosely combined and may 
be vj angeli by moderate heat or by some substance which more 
readily combines with it. Dr. Olark, after whom the process was 
named, found that the addition of caustic lime in proper quantity to 
a bicarbonate of lime solution—a hard water— gave rise to carbonate 
of lime. The soluble lime absorbed the loosely-combined carbonic 
acid gas and became converted into the insoluble carbonate, while at 
the same time the soluble bicarbonate, now deprived of its excess of 
carbonate acid, became also the insoluble carbonate. 

Ohemically, the change is thus expressed :— 

Lime Bicarbonate Carbonate . 
` of lime, of lime. 


OaO + Oa0O, + CO, = 2 OaCO, 


we have— i 


Sulphate Carbonate Carbonate Sulphate 
of lime. of soda, of lime, of soda. 


ОаВО + NaCO, = CaCO; + Na, 80. 


Here, again, carbonate of lime is formed and is deposited, being 
insolable, and sulphate of soda is left in solution, being exceedingly 
soluble and non-soale forming. | 

The two bases exchange their acids. | 

Dr. Angus Smith observed, however, that if a water contains both 
salts of lime—the bicarbonate and the sulphate—the bicarbonate of 
lime may first be reduced to insoluble carbonate by the use of ca 
soda in of caustic lime. This first reaction gives car of 
lime and carbonate of soda, or— 


(CaCO, + СО,) + Na.O = Oa0O, + Na,CO,. 


The lime is deposited as carbonate and the carbonate of soda then 
remains to carry оп the reduction of the lime sulphate. Probably 
the électric method of caustic soda manufacture may assist by 
reducing the cost of caustic soda, to revive this beautiful double 
pos which can be employed for water containing tlie two scale- 

orming salts, by calculating the ratio of soda to caustic lime пост 
to produce t-e reactions; otherwise the bicarbonate of lime may 


for the react опа аа larga кало рм» In 5 
deep, every particle separated out must deposit throug eet 

water, and occupy quite six times as long as if the tank were only 
1 foot deep. But space cannot be for this system as а rule, 
and apparatus is employed which, in effect, controls the movement 


of water, and reduces the depth of water through which sedimenta- 


tion bas to tske place. 


In the Btanbope ‘apparatus described there are three vertical 
cylinders. One is fed with lime and water, and a stirring chain is 
kepi. in motion throvgh the lime, and over a wheel at the top, to 
keep the lime agitated. The water thus limed to saturation, or one 
part in 730 of water, passes toa mixing tray, and meets the remainder 
of the water to be treated, and thence overflows to a second vertical 

lirder in which it deposits some of its mud and passes over to a 
third larger cylinder, ар which it fiows slowly through a set of per- 
forated cones in which it deposits most о? its remaining mud, fically 
rising through а filter and escaping to the storage tank. The propor- 
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or closes tbe supply valve acco to the density of the soda solu- gas regulation on lines of nng ty 

tion, w cannot be socasily regulated as the lime beoause soda is so This is | especialy desirable ctrical work, for which an ex- 
soluble. The operation is accelerated by heat which no doubt tremely steady of rotation is so desirable. The cheapness of 

assists to split up the bicarbonate of lime. producer gasand of blast furnace should tend to the use of the 


The Ohevalet apparatus is one which depends partly on heating the system of regulation rather than hit-and-miss. With the chea 


no difference of principle, merely variation of a tus. make up at least a part of the losses of the regulation. 
, / Pest For {nstailations of several units, in which one unit only may be 
Platt, introduces a novelty in the shape of a recarburator. Some working at a varying rate, leaving the remainder always at full 
people claim that softened water, which still contains a little lime, power, the loss by gas variation in the one engine form a very 
deposits some of this very readily, and to avoid this action, which small fraction of the total consumption, and in such case prao- 
causes speedy choking of pipes, it is arranged that carbonio acid tically all objection to the economical system of governing dis- 
а 


appears. 
softened water, which is thereby recarbonated, and any slight amount As is often the case where an invention has been slow in 


being 
of lime is rendered more soluble. adopted, it appears that the gas engine is now going rapidly ahead in 
- "The water is in a sense again naturalised without, however, the America. There are a large number of makers, and some of the 
addition of any lime. It may be stated that iron dissolved engines are very nicely made, run well, and are commendably 
in a water be removed by the Olark process, and this property simple. 


renders it exceedingly useful for dyeworks. Indeed, it is to their 
care in soften water that foreigners have been so succeseful in 
woo A7 M Ba ocala Cut te * ; 
writer e could more for dy wool 
"diners of the Berlin wool description than anyone de d he ва! ACETYLENE GAS ACCIDENTS. 
ө did not fear the foreigner, for he bad as good water as anyone. 
VVFVCVTCVTTTVVC Gees tee ae Ву JOHN B. C. KERSHAW, F.L.O. 
. Boit is stated by Mr. Twelvetrees. We believe h 


softened water inui . Тнк issue of the Journal of Acetylene Gas Lighting for 
regen water may о ae cal ратон Sep to the January, 1899, contains a reprint of the report by the pre- 
sent: writer upon the “ Oalcium Carbide Industry in 1898,” 


Я of water 1 i d 
ean bs softened. This is at the rato of about a farthing per 1,000 Thich = ety 5 Бу n paper ое 5 
The present writer, to be on the safe side of an argument, Ago. 106 Hot 0 Ө; 97 cetylene аз Мину 
accustomed to state the cost at less than 1d. per 1,000 gallons, in the issue which contains the reprint, criticises this report 
part from the power of a cheaper supply, the use of soft somewhat unfavourably, and especially condemns as unfair 
. in fuel It obviates overheating of boiler plates, the following mend — 
avoids chipping plates, saves the excessive use of the blow out, and P | 
abolishes any e reasonable objection to the economiser and ite That acetylene gas will prove, under certain conditions and in 
15 per cent. of economy in fuel. certain situations, a useful lighting agent, he (the writer) does not 
water should almost invariably be found suo- doubt. It has, however, to mect as rivals, coal gas, oil, and elec- 
cessful. It is а simple matter to find by analysis when it will not be tricity; and since the first two. of these are, when burnt under the 
successful The chemistry of feed water does not end with the lime best conditions, cheaper illuminante, and the latter is much more con- 
‚ Balts described. There are the chlorides sometimes to be dealt with. venient, acetylene gas can have but a limited field of usefulness. At 
They are dangerous salts, as no doubt some of the electrical works on pes its adoption, even In this limited field, is hindered by the 
the dency of acetylene burners to smoke, and by the frequency with 
pose at modern high temperatures, and to form hydrochloric acid Which fatal explosions are produced on the part of ignorant users of 


e very much 


which quickly eats through plates and tubes. the gai. VVV 
Buch waters are so dealt with by means or other reactions, but at present they exist, and cannot be left out of account. 

all on the transference of the acids and bases in a manner А 3 : y : 
to secure the precipitation of a salt or the formation of another more It is unnecessary to enter into a discussion of the question 


stable sali and highly soluble. Ав stated, there are ‘waters whether the writer, or the editor of a journal devoted to 


. 1 Ваша ик hing acetylene gas, is likely to be the more free from bias 
rooks of aa gee dai wai series eae Wakefield. This rock yields а forming ` judgment оров the commercial prospects of that 
water which cannot be treated by any known ble systems for gas as an illuminant; but it may be useful to give a summary 
deposition, and when treated its Toad of soluble salt is enormous—so . of accidents with Acetylene Gas which. have come under the 


pora „„ | 
.. .... йы totas as 
ы ' on the subject, and it is probable that other accidenta have 
occurred, the reports of which have escaped his attention. 
pee losion of 5 in Cheshire, 
illing the rimenter, who n using an acety'ene 
GAS ENGINE ECONOMY. gas engine. — March, 1897. ‚ 

2. Explosion of Acetylene Gas at the Carbide Works at 
Ir is pointed out by an American writer that there is a different — Prémont, near St. Michel de Maurienne, killing one man, 
system of gas governing growing up in America from that injuring three, and wrecking the works.—( in 
provakni in Burge The European ee the well-known hit- dica кн. vol L, A T5 
speed exoneds ба-шы! 8. Explosion of Acetylene Gas at Dayton, U.S.A., caused 
putain ране nig 3 no below the м by a and liberation of the gas from stored carbide. — 

percentage. system In ‚ 1898. ö 


| ca the regulation is effected more on the system followed in 4, Explosion of Acatylene Gas at Delaware, U.S.A., while 
prm engines by алана ; ker ооа 1 2 UM charging a generator. One man killed.— December, 1897. 

' mical than the former, but it enables the range of speed to be kept 5. Explosion of Acetylene Gas at Lynn, in Norfolkshire, 

within much narrower limits, and is, во far, a distinct improvement while charging a generator, killing one and injuring another. 
on the Huropean method, and we think it might well be considered. —December, 1898. 

5 . 1 6. Explosion of Acetylene Gas at Netherseal Oolliery, 


are no idle strokes. much value is placed on regularity of  Asbby-de-la-Zouch. Building containing the plant wrecked, 
turning effort to admit of a hit-and-miss method of regulation, and one man killed.— January, 1899. 


although it is quite ble that such thod might be i 
Set has bo poea а S RE аи a 7. Explosion of Acetylene Gas in Laboratory of French 


It is possible that the employment of the economical method ia War Office, during experiments upon use of mixtures of 
Europe has arisen partly because the European gas engine has been, &cetylene and compressed inert gases for illuminating pur- 
во to speak, nurtured on somewhat expensive оса] gas, and economy poses. No one seriously injured.— March, 1899. 
bas appeared necessary. In America, coal gas has been so These are all accidents caused by explosions of mixtures 


ex ve that gas engines have made but little progress until they : 
have been perfected in Europe, and pr ducer gas has been applied. of acetylene gas and air; had those resulting from the 


Now, pro is cheap. and it i chess i use of liquid acetylene been included, the number would have 
Asin. ойт that ia, as regards the cos тоу омар іш been doubled, and the fatalities increased fourfold. 
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The accidents at Delaware and at Lynn are stated specifi- 
cally to have been caused by inolusion of air when oharging 
the generator, and that at Ashhy-de-la- Zouch was probably 
dae to the same cause. AD о 

Those who have any experience of work with gases which 
form explosive mixtares with ox will know that many of 
the forms of acetylene generators invented !! during the last 
three years are in the higbest degtee dangerous, and there is 
some cause for surprise, in view of ‘the reckless way in which 
companies for manufacture and sale of acetylene apparatus 
have been floated, that a larger number of fatal accidents 
have not ocourred. Many of the generators require inter- 
mittent supplies of carbide. This carbide can only be intro- 
duoed through an opening which may admit air into the 
apparatus. Every iere of carbide may thus lead to the 
„creation of conditions inside the generator, which only require 
the pene of a light to produce an explosion. | 
. Тһе decision of the committee appointed by the Sooiet 
‘of Arts only to permit the use of generators complying wi 
certain specified regulations at the Acetylene Gas Exhibition 
in London last July, P iae that unsafe generators were 
being manufactured and offered for sale. The action of that 
committee, and the awards they made, undoubtedly tended 
towards the safety of the general public, There are 
still, however, far too many ignorant people engaged in 
the invention and use of acetylene generators, and it would 
be well if those who desire the calcium carbide industry to 
develop in a healthy manner would warn 5 the 
dangers that attend the use of badly desi generators, 
‘and the unscientific use of even safe forms of apparatu:. 
„In conclusion, may the writer be allowed to point ont that 
the editor of the Journal of Acetylene Gas Lighting might with 
Advantage devote portion of his paper each month to the 
enlightenment of his readers on this subject. 

As a first step in this education of the ош he migbt 
reprint the present article. The list of fatal explosions of 
‘acetylene gas would doubtless be interesting to his readers; 
for, so far as the present writer is aware, only one of these 
-explosions (that at Lynn) has received notioe in the Journal 
of Acetylene Gas Lighting. 

This neglect of such interesting and educational copy is 
Certainly unwise. | 


|. THE VICTORIA ACCUMULATOR. — 


Tux A CONTRIBUTOR. ] 


‘A PERUSAL of the report on this acoumolator, which 
appeared in your issue of 14th inst., suggests the following 
remarks, viz. :— ; 
. From the discharge curves and figures of the cells “D” 
and“ B," which are of equal weight, it is evident that their 
behaviour is not uniferm, for while cell * D" at an av 
discharge rate of 29:778 amperes gave 409 watt-hours, cell 
“В,” at the lower rate of 24:18 amperes, had a capacity of 
only 887 wait-hours, and this, although the discharge was 
continued until the voltage had dropped below the level at 
which the. discharge of cell D“ was stopped. At another 
test it was found that one element had at a discharge rate of 
:40 amperes a total capacity of 168 ampere-hours, or 11°59 
порах зоща per kilo. total weight, while another at the 
higher rate of 53:5 amperes gave 13:6 ampere-hours per kilo. 
total weight. | 
. The example which is given to show that the efficiency 
of the Victoria accumulator diminishes very little in propor- 
‘tion with an increase in the rate of discharge,” corroborates 
‘the above conclusion, for it is unlikely, and opposed to known 
facts, that the efficiencies at so widely different rates.of dis- 
charge as 1:36 amperes and 5:25 amperes per kilo. (“of 
energy is evidently a printer's error) should be practically 
the same, viz, 77 per cent. and 76 per cent., while at a dis- 
„charge rate of 8:15 it drops suddenly to 50 percent. To 
enable 8 comparison with other types, the rate of charge 
should also have been given. | 
À comparison is made with the Fulmen accumulator, but 
‘I do not think that the deductions derived therefrom are 
conclusive. Although one type may have thicker plates than 
another, it does not necesearily follow that the m i 


 electfjcal generating works, is written by Mr. G. 


earthiog. 


strength of the former is greater, nor that ita cost of main- 
tenance is less ita life ee „к ын 
assertions can only carry conviction when upon leng 
trials under ең working conditions. The time test is all 
the more essential with a type in which the lead oxides are 
mixed with some substance which js intended to serve either 
as the binding material or to increase either the vo'tage or 
the capacity, as past experience has shown that such admix- 
tures of an inorganic or organic substance, although some- 
times quite satisfactory at the beginning, are -generall 
disintegrated or converted by the electrolytic action wi 
detrimental results to the aocomalator..  . 

Possibly, however, the carbides contained in the active 
material render 5 euperior both to a paste made 
of lead oxides or ealts alone, or to similar processes previously 
employed. If figures relating to lengthy tests are available, 
their publication would prove of service, and if the results 
are as favourable after the cells have been at work for, say, віх 
months, as those shown in the report, then there would seem 
very little reason to doubt that the Victoria accumulator is 
very valuable for traction purposes, and that the впооева of 
this type may reasonably be considered as certain. | 
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DANGEROUS TRADES. 


in the Trades 

with 
. Part- 
ridge, of the London Electric Supply Corporation. After a 
brief introduction he says: “ An electrical generating system 


А SERIES of articles has recently app 
Unionist on the above subject. Number IV., dealin 


‚ шау be divided into the following heads: (1) The dynamo 


or generator itself; (2) the collector or commutator of gehe- 
rator; (8) the switchboard; (4) mains or cables; (5) dis- 
tributing stations or transformers, and apparatys, fixed in 
consumers' premises or in boxes under streets.” 
article is written in a popular manner for a non-technical 

per, but it is scarcely correct to call mains and trans- 
ormers part of “an electrical generating system,” although 
it is part of an electrical supply т | 

The dynamo or generator:is di of in less than a 
dozen lines, as the author states that.“ There is very little 


carry current may be touched 
by accident, “ апа prove a souroe of electrical danger." He 
therefore recommends that they should be boxed in, thus 
* making it quite impossible for the attendant to toush the 
metal by accident (italics in the original) He then states 
that “ mica or glass fronts are used, &c.” As glass, or mica 


. either, for that matter, may be broken, we do not think that 


such a precaution renders a shook *''quite impossible,” 


к it minimises the risk. The author's opinion that a 
‘switch 


should have no back, £e, it should not be 
possible to get behind the ‘board, but that all oonnections 
should be made in front, is 1 to question, and opinions 
are divided upon the point. There should, however, be no 
objection to the back of the board being acceseible, provided 


‘only skilled attendants are permitted there, that plenty of 


room is allowed, and that it is placed under Jock and key, 


. which latter should be in the charge of a responsible man. 


The article contains much that is interesting and iostruc- 
tive, bat, unfortunately, it is quite obvious that throughout 


the author has in view rolely the apparatus in use st 
. Deptford, and therefore, many of the points do not apply 


to any other station in this eountry. As an illustration, 
he says: As far as possible, also, no switch or regulating 


device carrying high pressure current should be touched, 
„except the handle used is connected to-earth.” Seeing that 


switch handles in ordinary high tension stations: are almost 
invariably made of insulating material they do not require 
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Tue two photographs of the Deptford switch gear are inter- 
esting, the second reminding one strongly of a railway signal 
box with metal levers. | Е 

In the first picture the attendant, who is standing between 
two boards, appears uncomfortable as though expecting a 
‘shock. In dealing with “Apparatus at  Distributin 
Stations,” after referring to the frequency of accident in suc 
places and the necessity for care in design, the author says, 
-“ Although he (the engineer) may know all the connections, 
-&o., himself, it is quite possible in a year’s time for him to 
send а workman in cases of emergency who will have to trace 
‘everything out for himself.” This is the very thing which 
we have always condemned. No workman should be allowed 
to touch high tension ша at all except ander proper 
supervision, and after the part to be touched has been made 
* dead and earthed. . ps 
. On the question of what pressure will kill a man, the 
author says, “ Much. depends on the state of a man's health 
and the nature of the contact he makes. Two hundred volta 
‘alternating current if ppe to some perrons through the 
palms of their bands would give a very unpleasant shock, 
and in some cases might por fatal, whereas men have been 
kncwn to have had 10,000 volts through them and have 
-returned to work at the end of a few weeks none the worse. 
In fact, in the author's opinion there is a certain amount 
of safety to life in dealing with extra high pressure currents, 
since no actual contact with the conductors can be made 

. owing to the current jumping aoroes the. air space between 
the metal and the body before the man actually touches the 
metal, throwing him from it before contact is made." 

No doubt under certain conditions 200 volts would оте 
fatal; for example, in а case of a person suffering from 
disease, but it need not be 200 volts alternating, if good 
‘contact is made а continuous current of the same pressure 
would effectually stop the heart. | 
As regards sq/e/y to life in dealing with extra high pres- 
sure, we are afraid we mnst deliver the Scotch verdict of 
“not proven," for although we have heard the same state- 
ment before we should like more evidence. 

'The author makes a statement, which will, we feel sure, be 
endorsed by all high tension «engineers. Inspeaking of regu- 
lations for the prevention of accident he says: Much depends 
upon the. men themselves. Intemperance is fatal.” It is a 
well-known fact that when every poss!ble means is apparently 
taken to protect men they will still get into trouble either by 
omitting to use the safeguards provided or by deliberately 
breaking the regulations drawn up for their safety. The 
ELECTRICAL REVIEW'S suggestions for dealing with apparent 
death from electric shock are given in full. The article is 
interesting, and ita general tone proves that the author not 
only realises the necessity of taking ve precaution for the 
protection of the lives of those employed by companies and 
others supplying electrical energy on the high or. extra high 
tension system, but that as far as Deptford is concerned, 
he has done much towards carrying such precautions into 


practice. 
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> —— 7 — NEW PATENTE.—1099. 


Compiled expressly for this journal by W. P. THOMPSON & Oo 
^ Electrical Patent Agents, 322, High Holborn, London, W.O., aud 
- at Liverpool, Manchester, and ‘Birmingham, to whom all тте 

should be addressed, © = ME 
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7,460, An improved electrical switch.” T. D. Domnas, Dated ` 


April 10th. - 4 - ты! Е 
7471. “An electrical apparatus or machine for the Hliplay of 

cartoons, au hs, diagrams, numerical results, advéttisemente, 

&.“ A. JACK. April 10th. 


7,479. "Improvements in secondary batteries.“ P. M. Товтток. 
The Press Electrio Storage Syndicate, Limited, South Australia.) 
d April 10¢h,; (Complete. 7 | | 
7,494. “Improvements in or relating to efectrically-controlled 
таре га or gas and other motors.” A.J. Восіт. (D. W. Ра 
United States.) Dated April 10th. (Comylede.) " 
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7,528. An improved clip for sbades for electrie lamps; candler, 
or other illuminating devices." E. Donanp. Dated April 10th. 


7,525. “Improvements in telegraphic transmitting, receiving, aud 


translating arrangements.” Z. Мотенвар. Dated April 10th.- - 


7 527. Imrrevements in thermo -electric batteries or piles.” 
J. MaTTHIAB. Dated April 10th. (Complete) 

7,577. "A sew or improved method and apparatus for operating 
contacts for electric traction.” ` А. BALLANCB and B. A. JEFFERSON. 


‘Dated April 10th. à 


7,579. “Switcbiog apparatus for controlling the distribution of 
electricity." J. Lippix. (J. Cloos, United States.) Dated April 11tb. 
(Complete.) | | 


7 580. “ Switching a aratus for controlling circuits." J . LIDDLE. 
(J. Cloos, United States.) Dated April 11th. (Complete.) ба 
7.584. Improvements in electric switches.” Овомртон & Co., 
Limrrep, and H. W. W. Dix. Dated April ]1th.. “т t 

7,569. “ Improvements in the construction cf electric arc lamps,” 
J. A. Fiemme. Dated April 11th. 4 d 


7.618. Ele cti ical apparatus for diminishing the apy ent self- 


induction of ‘alternating cutrent circuits, and capable of being used 
in lieu cf condensers.” G. D. ABEL. (La Societe Anonyme pour la 


"Transmissicn de la Force par l'Electricite, France.) Dated April 11th. 


7,41. "Improvements in Hertzian wave telegra Ру. to. enable 


‘signals to be transmitted to sny distance by means of intermediate 


rely staticns.“ P. Н. CoLm atd В. Cones. Dated April Hith. |, 


7,650. “Improvements in or relatirg to scckets cr connections for 
electric light fittings." H. А. Kmonr. Dated April 11th. 
7.654. “A method cf and a tus: for starting alternating 
current electzo-motors. or bringing them up to synchromizsm.” 
W. Du Boss DupDELLr. Dated April 11th. (Complete) )) 


` 7,656. "Improvements in current collectors for electrically driven 


‘ 


vehicles." R. E. CagBorr. Dated April 11th. (Comiplete) |. 
` 7,680. "Improvements relating to galvanometers, veltmeters, and 
the like electrical instruments.” О. Н. Orrorp and A. О, BARFIELD. 

7,713. "Improvements in or relating to wireless telegraphy.” 
ЖҰ. Н. Ехоглир. Dated April 19th. BON A 

7,756. “Improvements in magneto-electric generators or dynamo. 
Bir W. Аввог and T. B. Мовват. Dated April 18th. (Complete) ` 


, 


‚7761. “Improvements in or relating to telegraphio transmitting 
instruments," J.GanpnzR. Dated April 13th. it er 
^ 9,776. “ An improved method of adapting existing fittiage for the 
electric light.” B. M. Dnaxx and J. M. Gonnam. Dated April 130. 
7.785. Automatic electric time switch." A. В. Wasser. Dated 
April 13th. | | V 
7.800. provements relating to fusible electric cut-outs.” H.Q, 
Олітнвор. (0. E. Peebles, Orange Free State.) Dated April 18th, 
. 7,814. "Quick action reefprccating motion chiefiy for making and 
breaking electrical circuits.” J. B. Ricuanpsom, Dated April 14th. 

7,863. “Improvements in electrical incandescent. lamps and in 
their manufacture." F. M. F. Cazm. Dated Aprill4th . = + 


. 7,883. "Improvemetts in vehicles electrically propelled from à 

line-oonductor? W, M. WATT ET. (D. G. Stoughton, United 

States.) Dated April 14th. (Complete.) к Жы de mura 

. 7,886, “Improvements in apparatus for producing electric sparks." ` 

H. H. Laxa. (А. R. Shattuck. United Btates.) Dated A 14th. 

( Complete.) · A i Sas Aue у жы АЁ, 
7.887. Ай improved electrical percussive appsratus.” S. B. 


SxmLLonw. Dated April 14th. | „„ 
P Ты provements in electrical batteries.” E. W. Juanes. 


7.895. “Improvements in or relating to wireless telegraphic 
аррагаәфм.” W. Н. EwGraND. Dated April 14th. с... , 
7.916. à 5 а E — or enn ot 
bands an ps or copper an me electrolysis on ry 
masdrels.” W. Е. Hays. (E. Damoulin, once) . Dated Apri 


7.892. 
Dated Apt 14t 


or electrig 

Dated Арі - 15th; 

7927. "Improvements ín or relating to electric contact. makers 
Е.Ривкв. Dated April 150. 


_ 1,943. “Improvements. in apparatus for use in wireless tele“ 
graphy.” 8. G. Brown. Dated AprillSth — «© . 
relating to mechanism for automatic 
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ABSTRACTS OF PUBLISHED SPECIFICATIONS, - 


Copies of any of thess Specifications may be obtained of Mesars. W. P. 
Txompsom & Co. 322, High Holborn, W.O., and at Liverpool, 
Maschester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 
4,442. “Improvements in or connected with electric batteries.” 
J. L. DoBmrr. Dated February 18tb, 1897. Porous cells, or the 
like, especially cells for use in batteries having fused oxides or other 


substances as electrolytes, are made of calcined magnetite ground to 


& powder, moistened with boracic acid dissolved in water or spirit, 
or. in both, and kneaded into the shape required, after which the 
articles are dried or baked. 1 claim. | 


4,712. “ Microphone worked by 
Dated February 2204, 1897. Microphones in which granular carbon 
or coal is used are formed of a box having an opening in the 
granular material. The face bas a number of 
rae үрө 5 through which the granular carbon passes to 

. The diaphragm is held ition by a and 
sulated screws, & mouthpiece being screwed intothering. 3 claims. 


0,292. “Improvements in electric incandescent lamps" А: 
BTOWELL. Dated March 10th. Relates to Incandescent Lamps. In 
order to prevent vibration or sagging of a filament, it is passed 
рна. d or holes cut in a piece of mica or other suitable 

which is fixed across the middle of the bulb by placing its 
ends in impressions in the glass or otherwise. 


te in electrical switches and cut-outs.” H. O. 
Govzs, О. F. Pa and A.H. Bars. Dated March 11th, 1897. 
Relates to electro-magnetic switches, which may act automatically or 
may be 1 from a distance. The contact arm or fork is adapted 
when in the one tion to complete the circuit between the con- 
in this position by the end of the weighted arm 
catching under a roller carried the armature of the electro- 
magnet. This armature normall away from the magnet. The 
th the it a link, or it 


ular coal" J. О. Zwana. 


being 
against the roller. The forked arms normally tend to spring together, 
but are forced apart to make good contact by a nut. ims. 


6,778. “Improvements in connections of telephonic and tele 

m o instruments to condu lines.” L. Marcum. Dated March 
1897. Telegraph and telephone lines are arranged so that any 

pair of lines instruments may be used as а lead or return for 
another set of instruments without interference. Thus, as an 
Bor e four metallic circuits carry four separate sets of instruments 
individually, but may have circuits А and B, O and D, used as other 

metallic circuits, or A and B may form lead, and C and D a return 
for a seventh metallic circuit. The specification describes telephone 
instrumente as used on the metallic circnite, and telegraph or tele- 
phone instruments inserted in the earth return circuits. In a form 
shown, a pair of lines forming a metallic circuit, and capable of use 
as the line with an earth return bar ia lines connected to the loop 
of the induction ooil The 


screw pessed through from the 
of the box and secured to the conduit tube 
Gaskets are employed to make a tight joint. The insides of the 
socket and conduit tube are coated with material. The 
socket thay have an internal screw for the conduit tube and an 
or 


18,871. “Improvements in electro-magnetic contact systems for 
railways.” W. Gauxow, jan, J. A. MocErLRoY and J. H. 
MoE sor. Dated August 14th, 1897. Relates to electric сн 


the surface of the box or from 


magnet. 
` in the next box 
witch, Inam 


y a sleeve. - 


them. Structural modifications in these 
and illustrated. In another modification, 
the box is made continuous. 7 


18,941. “Improvements in and relating to electric alarm and 


generator. 
Oorrespond es, or one common electrode, on the other side 
of the furnace are connected to a return conductor. 5 
calcium carbide, the furnace is preferably used by placing | 
carbon rods between opposite electrodes, 
речат lime 100 parts, апд соке 65 parts; а mass of carbide is 
posite electrodes and is with tongs 
the current through it bas been sto This operation is repeated 
on each of elsotrodes enocesal y, 00 that the total power 
y constant. pes Ppa arcing may 


ductor system.” L. E. Warkums and F. W, Dicxmeson. 


with switches thrown mecbanically and released 
vehicle. 55 in insulated 


adjacent to one of the rails. The treadle is returned by a spring, but 
the rack is held by а rachet and til 

1 magnets are exci 
а switch operated at the same time as another 
fication, the two switches are operated by a rock- 
shaft and treadle lying in the insulating part between the sectional 
conductors. 6 claims. | 


1898. 


electric contact attached to the gas cock is closed. 1 я 


26,894, "Improvements in trolley ears for electric railways.” 
Tus Bnrrmu Tuowsok- Houston Oompany, Ілыттао. Dated 
October 4th, 1898. Relates to кошу өч for electric канате 
Consists of а plate having & substantially straight under side, h 
formed in the plate near the lower edge, holes formed near the вррег 
edge of the plate, and a holder or support filling the holes in the 
upper edge of the plate. The ear is fixed to trolley wire by 
compressing the metal forming the wire around the ear. 6 claims. 


20,895. “Improrements in electric surface contact railway 
systems." Тин BnarrmsuH Tuoxsow-Housrow Oo. Lap. Dated 
October 4th, 1898. Relates to surface contact railway systems. The 
invention has for its object to provide a safety device which will 
indicate definitely whether or not a contact over which the car has 
just passed has been left alive in the street. For that purpose the 
vehicle is provided with an automatic circuit-bresker, having its 

ting magnet connected between the ground and a supplemental 
or testing shoe, which will make contact with the the 


. “Improvements in or relating to phon phs.” J. Сони 
and J. 8. Асаџвт. Dated October 5th, 1898. Ез 


iding spindle upon which the carriage 
Sot of the carriage. Consequently the driving mechanism is 
much less power 3 olaims. — е | | 
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OON TEN'TS: raon CABLE CAPACITIES. 
Cable Capacities 709 
Indispensable Accessories of Electric Traction (iius ) Continua 711 
The Electric Current in Ohemistry (concluded ar | 
Too nene of iori ее „ 07 ЖИВ TRE paper by Mr. J. Elton Young on the capacity measure- 
5 пб ment оѓ long cables, read before the Institution of Electrical 
Parliamentary Committees .. " tt е 718 Eugineers on April 27th, is without doubt of great interest 
ce :—Interior un Wiring LED and practical utility, and helps in no small degree to further 
— — we 7  eluoidate an intricate problem which has exercised the 
1 on Bingle Lin Line ч Railways D - Й n minds of some of our leading electricians. 
йиш Чок. &. Y e en 3 The advancement made in localising faults has of late 
Tesla's High Potential and LY Frequency Work (illustrated) 730 years been well sustained, and, as Mr. Young justly 
M E - $48 observes, must not be ganged merely by the results appear- 
Share List ipt Blectrical Companies : | : .. 741 ing in the Proceedings of the Institution. Much patient 
rid аграр ee +s „ % and valuable work is being done by practical electricians in 
Oa: Measurements of ag 8 ibmarin Cables (il 743 i i i i 
pacity 200 25 che Bulaing te e Мы ey ( =) 148 charge of our cable ships and stations abroad in perfecting 
Some New High Voltage Fittings . ..  .. 745 methods of testing, and we would gladly вее them more fre- 
TE Theory of n es p phy ee = quently contributing such well thought-out papers that 
Btorage for Ager Railway Power gi Stations... ... Hit others may benefit by their successes. | 
Experiments on с the Bterilisation ot Water by Osone . . 749 Among electrical problems the precise determination of 
MS CONO шо (ROUTRA is =- = 750 the capacity of very long submarine cables certainly offers 
Abstracts of Published Specifications х : ..  .. 753 exceptional difficulties, arising from the fact that the 
m measured result varies with the time of charging, and the 
THE differenoe between the rates of eleotrical absorption of the 
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dielectric of the cable and of the condenser with which its 
capacity is compared. The question of absorption in the 
cable and condenser, which under prolonged charging may 
increase the condenser capacity by as much as 5 per oent., 
becomes more involved still, inasmuch as absorption is 
found to vary in degree with temperature and the specific 
inductive capacity of the dielectric. Again, there is the 
error due to leakage, which is an important factor. In the 
case of the cable, moreover, the retardation of charge by the 
conductor resistance greatly influences the rate of absorption, 
so that the determination of its true capacity becomes a 
matter of considerable complexity and difficulty. 

Speaking of the inexact results obtained by the ordinary 
Thomson and Gott methods, Mr. Young remarks, in con- 
nection with the latter test, that while Muirhead’s correction 
is perfectly applicable for comparing condensers with one 
another, or with short lengths of cable, it is of little or no 
use for very long cables of, say, 1,000 or 2,000 nauts., appa- 
rently on account of the retardation of discharge by the 
conductor resistance. 

The test recommended by Mr. Young as a more satisfac- 
tory method of measuring the exact I.O. than either the 
Thomson or Gott’s method, both as regards correction for 
leakage and also the different rates of absorption of the con- 
denser and cable, the peculiar manipulation of which was 
devised and first published by Mr. W. J. Marphy, is 
practically a combination of both these testa. As the 
principle of mixing the charges is employed, Mr. Young 
prefers to call it a modified Thomson method, though the 
connections are those for the Gott test, except that the 
galvanometer key is closed during the charge. | 

In this test both leakages and absorptions are balanced by 


~ 
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observation and adjustment during charging, absorption being 
treated as improvement in the D.R. 

Inasmuch as the product of the condenser capacity (/) 
and its resistance (R) must equal the product of the cable 


capacity (ғ) and its D.R. (7), i.e, В. = F —a condition 


suggested by “F. W.” in the Electrician of February 5th, 
1892 —the slide contact must at starting be adjusted so that 
the two branches bear to each other the same ratio as F 
and f obtained approximately by a preliminary experiment. 

The condengers are then shunted by а plumbago or other 
suitable resistance, which is adjusted until the galvanometer 
shows a balance with the apparent D.R. of the cable after 
any desired time of charge. During this part of the test 
the galvanometer key is closed. Having thus charged and 
balanced the apparent D.R.'s of f and F by observation, the 
latter part of the test is the same as for the Thomson test, 
i.s., the charges in the cable and condenser are mixed, and 
the presence of any remanent charge in either of them 
detected by earthing the juuotion of the two capacities 
through the galvanometer. The exact means of carrying 
out this last operation is not shown in the diagram, but k, 
is evidently allowed to rise against an earth contact, thereby 
taking off the battery from the slides, and allowing the 
charges, / and F, to mix; after which, if k, ba moved over 
to an earth contact, any discharge is shown on the galvano- 
meter. That allowance can be made for the cable current 
by balancing to false zero is an essential feature, especially 
in а long cable. Though not stated, the false zero would 
obviously be observed, for the adjustment of the condenser 
resistance, with k, against an upper contact (not shown) 
either direct to earth or through a resistance equal to that 
of the battery, and with the galvanometer key k, closed ; 
and the false zero for mixing, with k, also to earth and x, 
open. : | 
"The test has the advantage of requiring no specially con- 
structed key, as used for the usual Thomson and Gott 
method, and it isan important point also that leakage on the 
battery does not affect resulta as in the ordiuary Thomson 
test. | 


Mr. Young points out in conneotion with the Thomson 


test that for a ratio of 80,000 to 20,000 the effect of a leak 
of 10 megohms on the higher branch of the slides is to 
reduce the ratio to 8:9682 : 1 instead of 4: 1, i.e, nearly 
1 per cent. error. This would only b» the case were the 
leak wholly on the A side of the 80,000, whereas if equally 
distributed it would only be 0:2 per cent. The effect of the 
shunting powers of the resistances R and r upon the two 
branches of the slides, and the necessity for a correction if 
в апа r are not in the same ratio as the slide readings, 
were also pointed ont by Mr. Murphy. All the same, it is 
very important that the slides be well insulated, and 80 must 
also the galvanometer and key in the Gott connections. 

It will be seen ou referring to Mr. Young's examples of 


tests on Cable А in Table III. that not only are the resulta - 


remarkably satisfactory by this modified Thomson method, 
bat practically the same value is obtained for wide differences 
in the time of charge and D.R. values without having to 
calculate allowances for leakage. Uniform results are also 
secured by using as a basis theconstant value of the balancing 
condensers obtained by comparison with standard air con- 
densers by Muirhead's method and corrected for temperature. 
With regard to the ooefficient for temperature variation 
applicable to the specific I.C. of gutta-percha core, this is 
said to be rather lower than the absorptive capacity of 
paraffin wax, viz, ап increase of 0:025 per cent. for a 


reduction of 1? C.; but although this correction for G.P. 
would be desirable for а more exact comparison of the true 
I.C. of the cable, when laid at, say, 5? O., with the original 
factory value at 24? O., it does not necessarily enter into the 
question of correctly localising a very distant rupture, since 
the same mean result per nant. would be obtained for the 
full length laid as for the portion up to the break, provided 
that the mean temperature is the same, and both have been 
tested by the same method. К. 

For comparison with the results by this modified Thomson 
method, Mr. Young gives examples in Table I. of testa on 
the same two cables by Gott's method, for which he cálcn- 
lates, by means of Siemens’ formula for capacity by loss of 
charge, the error due to leakage on the cable and also on the 
condenser separately, and applies the difference $n the two 
errors for correcting the measured result. This plan was 
suggested to him by Mr. W. J. Murphy, and gives also close 
resulta. 

In Table II. there are also examples of tests by the 
ordinary Thomson method, corrected by calculation for the 
effect of leakage on the condenser and cable, which varies 
with their D.R. values, so that these results are also prac- 
tically independent of the time of charge and agree very 
closely with the actual capacity of the cable. 

For simplicity of execution and uniform resulte, Mr. 
Elton Young's modified Thomson method leaves little to be 
improved on. | 

Regarding a suitable time for observing the O. R., I. O. and 
D.R., the suggestion to adopt 30° seems reasonable in the 
case of a laid cable. Economy of time, when repeated trials 
have to be made to secure a good balance, is important, and 
as electrification, or absorption, become very small after 30’ 
there appears no reason to exceed that interval. Fora coiled 
cable it will be evident that 30” would be out of the question, 
as retardation is very great and absorption proceeds at a very 
much slower rate. Fora length of 300 or 400 nauts., two 
minutes is not excessive. What would be the minimum time 
admissible for mixing is & point which had best be arrived 
at by experiment. In fact, whether the principle of shunting 
the condensers is applicable at all in the case of a coiled 
cable seems very doubtful in view of the prolonged time 
required for mixing charges. 


Dust Free Road-beds.—The use of oil in preventing 
dust appears to be an assured success.- Oil has many advan- 
tages. By preventing dust it saves wear and tear of 
machinery, and diminishes the friction of boxes. It pre- 
venta the ruin of car draperies, which is now rapid in a 
dust-laden atmosphere. It destroys grass and weeds, and 
stops their reappearance. Then it forms a waterproof crust 
on the ballast, and prevents the percolation of rain. This 
keeps the road-bed dry, and arrests the decay of ties. It 
must also, in cold climates, much reduce the disturbing 
effects of frost, and save much labour in maintenance. In 
America the oiling of traok is already advertised as a means 
of attracting passenger traffic. One application of oil 
will prevent dust for a year, the oil penetrating abont 
4 inches. А second and third application penetrates 
to below the ties. For absolute freedom from dust, a 
yearly ee of about one-third the general supply 
is advisable. -bed oil is now specially manu- 
factured by the Standard Oil Company. It has a high fire 
test and low gravity, and very little odour. Oil oan ba 
applied at a cost of about £6 to £9 per mile of single track, 
and the first or general treatment demands about 1,700 
gallons per mile. American lines now use a special car for 
oil sprinkling, to which we beg to draw our English com- 
panies’ attention, though it is certain that in England dust 
is ав nothing compared with what is experienced in America 
and France. Dixie, to which journal we are indebted for 
our figures, shows train photographs before and after the ой 
treatment. Electrical tramways where laid off the public 
roads might copy the system. ЇХ da 
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fastened by look nuts or with split pins through their ends, 
which аге easily removable. Were these ce pieces 
omitted and the lower member of the truss partly or wholly 
incomplete, the trusses would be seriously weakened, the 
longitudinal stresses transmitted along them, especially when 
the сагв are fully loaded, would tend to close the jaws of the 
yokes at their lower extremity and block the axle boxes, doing 
away with the play of thesprings, and to к? deform 
the trass between the two yokes by bending them upwards. 
The respective bearings of both these distance pieces and the 
yokes are accurately machine fitted, and the former have on 
their upper surface a cylindrical projection which forms a 
seat for the axle boxes when the cars are unloaded, the lower 


‘INDISPENSABLE AOCESSORIES OF ELEC- | 
TRIC TRACTION. 


Bz HENRY E. P. OOTTRELL, A. M. I. C. E. 


(Continued from page 670.) 
Тнк. following table gives the general dimensions, &o., of 
some of the trucks and oars used on the electric tramways in 
Great Britain and Ireland, on all of which the single truck 
principle of construation has been taken advantage of to the 
ullest extent :— · 


p TABLE 1V.—Some EXAMPLES OF PECKHAM TRUCKS IN ENGLAND AND IRELAND. 
5 Weight of car body with roof seats, 2 tons. 


| 
Bristol | Dublin | Dublin | | 


Where running .. Bristol. extension. southern. | Clontarf. | Leeds. PI Dover. Cork. Coventry. 
| Ft. Ins. | Ft. Ins. | Ft. Ins. | Ft. Ins. | Ft. Ins. | Ft. Ins. | Ft. Ins. | Ft. Ins. Ft. Ins. Ft. Ius. 
Length of wheel base ~. 5 6 56 6 06 0 во! 5 6 5 6 во 6 6 and 5 6 
„ Spring base . 11 8 |13 2 12 8 |12 8 |13 8 18 11 8 13 9 | 14 O and 11 8 
i 13 2 14 95/14 0 |14 0 |15 3 18 2 13 2 15 31 16 0 and 13 3 
Gauge of du Rabbit Eis ß ы МЫ Б ad nc 
p p ЕРИ ТЕРИНИ (ЖЕП кр ке NM. кру WARD QUE MER 
Length of car body over doors .. 13 2 116 8 16 8 16 8 |16 0 14 O |15 0 |14 8 19 2 and 14 14 
ag bM . 4 8 7 з 25 2 25 2 26 6 24 6 25 0 25 2 | 27 Shand 22 73 
Capacity of car, number of persons | 3 53 58 53 ^ 50 41 44 44 54 and 40 
— — Е 5 — — 
Weight of trunk. . Ibs. 4,690 | 4448 4,658 | 4,522 | 4,690 | 4,690 | 4,690 | 4,450 5,112 and 4,782 
Weight of motor car running empty tons 8 82 | 8 83 84 81 8 8 9 and 8 
of axles ..  ..  ..inche 3 34 | si 35 33 32 32 32 38 and 33 
Weight of each axle ... ise ji : | 140 140 159 159 140 129 120 100 110 and 110 
„ „ wheel, 80 ins. diameter Ibs. | 3390 | 303 330 | 390 | 330 330 and 330 


qot du 


322 


Class of Truck.—Bristol, Dublin Southern, Dublin Olontarf: standard cantilever extension 6 O. Bristol Extension; extra long 6 E Z. 
Cork: improved extra long 8 O. Coventry: extra long 6 E, and standard 6 O. | Dover: standard cantilever extension. Leeds : 


extra 
No. 9. Plymouth: standard cantilever extension.—From Ph. Dawson's paper before the Society of Mechanical Engineers, November 3rd, 
1897, on the Mechanical Features of Electric Traction.” 


The maximum efficient support for the car body is secured 
with a minimum length of rigid wheel base by the combina- 
tion of trusses which has been described. The details of the 


Fia. 16. 


cantilever truck truss, however, merit careful description, as 
the excellent results it has afforded under working testa have 
undoubtedly been largely due thereto. 

The side frames are composed of flat ht-steel bars 
riveted to soft steel yokes or pedestals (fig. 155, which sup- 
p the frames on the axle boxes, all the rivets being driven 
int by ponh rivetters. The lower member of the truss 
is оша across the bottom of the yokes by distance pee 
of soft cast-steel which are held in position by two bolts, 


. ing unchan 


Side of the axle boxes being provided with a cylindrical slot 


which fita loosely over this projection. 


The axle or journal boxes can be constructed for use with 
either oil or геше. and аге absolutely 
dust-tight. The covers and their seats 
are machine fitted and provided with 
leather packing, while their backs form 
a dust-tight stuffing box around the 
axle. To the underside of the frame 
work of the car floors the bar forming 
the top member of car under-truss is 
тене This is all in one piece пеп 
e extreme springs supporting the car 
body, but is made with баргай over 
each spring and bolt attachment, to 
facilitate getting at and removing any 
of them without having to Jack up the 
саг body. The car under-truss is com- 
pleted by the ends of the raking exten- 
Bion 8 being bolted to the ваше 
longitudinal joists of the floor frame, 
to which the bar previously mentioned 
is also bolted, the connection between 
the two being made by these joists, 
which thus form pert of the under- 
truss. The angle of these extension 
rods or raking members of the trus, 
is not altered from the usual practice, 
the required longer support for the 
car being obtained by increasing the 
interval between the pedestals and 
the last coiled ld eain springs to the 
extent demanded, the length of the raking portions remain- 
ged, while the coincidence of the under truss 
with the truck truss affords ample depth to the former 
and therefore ample strength of support to the car with 
the dimensions increased to the fullest possible extent. 
The car body is supported outside the pedestals, by donble 
elliptic springs which are euffioiently stiff to support the car 
y when light, and sufficiently flexible to ensure easy 
running under fight loads while the spiral springs do not act. 


As constructed 
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When the car is loaded the elliptic springs are compressed 
and lose elasticity owing to the i leverage in the 
flattened spring, and the four wide spiral ae take the 
weight and maintain easy running. In addition to these 
side coiled springs (fig. 15) double coiled springs are inserted 
just inside the extreme side coils which act as a dashpot 
taking up the pitching motion of the car body whatever its 
cause, and rapidly stopping and doing away with all bumping. 
Emergency iar as the car whereby the “top bar” or 
sill of the car body is brought in contact with the top of the 
pedestals is provided for, by the fixing of rubber cushion 
springs thereon. 

The framework of the truck trusses does not rest directly 
on the axle or journal boxes, but is supported by a donble 
set of spiral springs (one inside the othe) which take up and 
do away with the first shock caused by a rough track. 
springs are right and left handed, to counteract the torsional 
strains set up in the springs themselves by shortening. The 


TABLE V.—CoMPARISON OF AXLES ON HORSE AND ELECTRIC Cars. 


Diameter of axle | Diameter of axles in 
hubs of wheels, 


Style o car. between wheels. 


Inches. Inches. 


Four-wheel electric motor car 9] to 3j 3 to 33 
Four-wheeled two-horse car 24 24 


more lateral stiffness are also more suitable for counteracting 

rhe ек dip th 
e univ practice in tempering is to dip the springs 

ata cherry heat for a short time in oil and then to ооо them 
g J. 

К uet t га by no means confined to producing 
the easy riding so much appreci passengers, an even 
more im function being the : lon of the car body, 
of the motors, and of the truck itself from the effect of 
sudden concussions and jolts. The difference in the running 
of the improved American electric car and the old horse car 
is even greater than the differenoe between the running of an 
old suburban railway carriage and a Pullman car. 

The next point to be considered is the axles. The increase 
in the diameter of axles віпое electric traction has been intro- 
duced, as compared with the dimensions in use for the axles 
= horse cars, is remarkable, as the subjoined table will 

ow :— 


— ¶ äÿääꝓ— ———— 


— — — ————M 
* 


Journals. | | | 
Total weight of car , Depth of key- Beating 
| empty. way in axle. capacity. 
Diameter. Length. ' | 
FF | 
| Inches. [ 5 Lbs. | Inch. 
| 24 to34 | to 63 юш 3 to 8 30 to 50 
| 14 43 5 5,000 to 6,000 30 to 46 


In both electric cars given above the gauge is 4 feet 83 чие ыс о н are used.—F'rom “ Electric Railways and Tramways,” by 


outside spring takes up and deals with the light shocks, the 
second or inside spring with heavy shocks, both being so 
designed and proportioned that the respective loads for which 
they are designed uce the same strains and relative 
compression in each, and when the maximum loads are 
reached, the successive coils come in contact at the same 
instant. | 

Referring to figs. 11 and 12, it will be seen that in these 
truck trusses, the framework is supported by two separate 
coiled springs resting on prolongations of the axle boxes 
below the journals. These springs have to take up both 
light and heavy shocks, and are not graduated so as to dif- 
ferentiate between the two and present stiffer coils to the 
latter than to the former. This arrangement is neither so 
scientific nor so practical as the one previously described. 

The motors hang from crossbars ed from side 
frames by ooiled springs, and are provided with a set of 
springs to take up the jerks caused by shocks and to prevent 
oscillation. | 

Till electric traction was introduced, rubber was univer- 
Bally used for street car springs. The rubber springs were 
then replaced by coiled springs with rubber cores, the latter 


Fia. 17. 


adding a graduated action to the former. The ooiled 
springs wore wound in conical and barrel shapes, the coils of 
larger diameter acting under light loads and those of smaller 
diameter under heavier loads, thus ensuring a graduated 
action in the spring itself. Finally, the type of an outer 
and an inner spring coiled in opposite directions was evolved 
with the best resulta. ' 

The use of elliptical and spiral springs in combination has 
now become universal, the former being more sensitive but 
also more confined in range, are more suitable for light loads, 
and the latter for héavy loads, but the former possessing 


won, C. 


The reason for the above increase is not far to seek, the 
difference in loads and the liability to concussions is relatively 
greater on electric tramways than on an ordinary railwa 
owing to the much wider differences in the numbers carri 
and to the more serious inequalities presented by the track of 
а tramway as compared with that of a railway, so that the 
factor of safety in the first must be at least as great as in the 
second, since the speeds are fairly comparable, which is not 
the case as between horse tramways and ordinary railways. 
In electric trams the inequality of loading may reach as 


much as 45 per cent. of the total load, and i in 

level between the ends of rails very often exceeds jth of an 

шии ишш circumstances are conceivable on a 
way. 


Fra. 18. 


. The metal of which the axles аге composed tends {о 
f...... NN E ee X 
sional strains set up by the ed stops а 
tramline. It, therefore, becomes brittle and liable to frac- 
ture quicker than is the case on an ordinary railway where 
the stops and starts are nothing like so frequent. A large 


factor of safety and cushioning to. the axles from the 
effects of sudden shocks is evidently absolutely 
henoe the tendency to ever increase the diameter of the axles 


in use, and be more and more particular about the distribution 
cy 
The best axles are now made of rolled steel oontaini 


and transverse strep 
to that of wire. 
malleable iron and 


he hubs is не wheels = formed of 
on the axles under hydraulic pres- 
sure of 35 tons to the inch (figs. 17 and 18), and ina similar 
way the steel collars for the motor axles are pressed on under 
hydraulic pressure of 10 tons. This avoids all necessity for 
weakening by ong i grooves in the axles, as well as the 
possibility of loose wheels or loose collars. Sach хеучаув 
as are necessary for motors are cylindrical in shape, like the 
collars themselves, more angular or resisting forms being 
found to be unnecessary. 
The wheels are constructed of best chilled car-wheel iron 
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and turned up to steel templates, во that all wheels are inter- 
changeable and can be used on any hub. They can be 
secured to the flange of the hub by seven { inch bolts 
provided with positive lock nuts (figs. 19 and 20). Ап 
elastic tubular tapered cushion of the best quality of rubber 


Fic. 19. 


with & working life of over three years, is inserted between 
the hub and web, exactly filling the space between them. 
This sustains the entire weight of axle (sufficient allowance 
being made in the bo!t holes to relieve the bolts). This 
cushions the axle, motor and wheel, thereby retarding crystal- 
lisation and fractures resulting therefrom. 

The following table extracted from the books of the New 
York Car Wheel Works, who supplied the Consolidated 
Traction Company with wheels for the year 1897, gives the 
percentage of repaira of wheels in four well-known types of 


truck :— 
TABLE VI. 
n | No. of trucks ! No. of wheels No. of wheels Per cent. of 
| in use. in use repaired. | total. 
—— a ЕЕеСЯ ae en eee E 
1, MoGaire ..| 20 | 80 6% 
3. Bemis 157 в 19 72 
з Bil  ..| 342 1368 933 72 
4 Peckham ... | 219 840 341 | 40 
| i 


The above showa the «ffect of difference in construction 
upon wear and tear, 
and consequent 
maintenance. 

The ` brasses in 
the journal boxes 
have their sides and 
ends rounded off to 
permit good labri- 
cation and avoid 
wearing collars on 
the axles. Those in 
the best types of 
truck last from 6 to 


ever, often replaced 
by various forms of 
roller bearings 
which are stated to 
effect а sensible 
economy iu the 
motive power re- 
quired for propel- 
ling the cars. The 
journal boxes pro- 
vide }-inch space 
for end play in the 
axle, and can be run 
without  overhaul- 
ing for some 8 to 
12 months. 

. The second form, or the articulated or radial truck, is во 
little used that it is not worth while discussing, but the 
various forms of the swivel or bogie truck are daily becoming 


of more importance in electric traction work, and therefore 
require careful consideration as they have to meet the most 
varied conditiona of speed, and their ‘designs have to be 
varied accordingly. 5 ` '270M 40.1240 waren 

Just as the bogie truck has gradually supplanted) the 


pedestral underframing on the rolling stock used for main 
lines on railways, во have special forms of this same truck 
replaced the four-wheel extension truck for interurban elec- 
tric tramlines or light railways. The conditions demanded 
for an ideal bogie truck are the following :— 

1. The car body must be free to swivel round its points of 
support with minimum friction, i., the area of the swivel- 
ling plates must be as small as possible and the surfaces in 
contact must be protected from dust and self-lubricating. 

2. The centre of gravity of the trucks must be brought 
down as low as po:sible. 

3. The rigid wheel base must be kept as short as possible. 

4. The load must be £o supported by the truck that it 
cannot move longitudinally independent of the truck, nor 
sensibly increase the proportion carried by the outer journals 
in rounding curves. 

5. Thesprings and bolster attachments must be во arranged 
ав {о Ъз readily got at to remove them, or the truck, from 
unier the car, without jacking up. 

6. The brakes must be automatically adjustable, so that 
their action on the wheels shall be constant. "uem $ xis 

7. The trucks must be as free as possible from iliability to 
tilt under the action 
of the brakes. 

Figs. 21 and 22 
represent, two forms 
of tracks deaigned 
for extra heavy high 
8 Bervice, one 
in as the Brill 
perfect truck No. 
27, the other as 
Peckham extra 
strong 144. The 
ваше relative su- 
periority in the dis- 
position of the metal 
employed in the 
framing in fig. 22, 
as compared with 
fig. 21, which was 
pointed out in the 
single truss oars 
previonsly dis- 
cussed, exists here. 

The first desi- 
deratum can be 
equally attained in 
both forms, bat the 
disposition of 
weight so as to 
lower the centre of 
gravity is obviously 
in favour of No. 22, while the support given to the brake 


rigging is also more efficient than that afforded by fig. 21. 


(To be continued.) ` 
D 


————— 22m 
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THE ELEOTRIO CURRENT IN CHEMISTRY, 


(Concluded from page 671.) 


HowEvER, it is not alone in the field of pure chemistry that 
helpful and interesting consequences of the introduction of 
the “subtile agent” arefound. The patient, careful analyst, 
as he struggles to unravel the problems Nature has placed 
before him, will ever hold sacred the name and memory of 
Dr. Gibbe, who, in 1865, first called the attention of the 
chemical world to that simple yet beautiful and extremely 
Batisfaotory determination of Papper in the electrolytic way 
which proved the incentive to further study in this direction, 
go that at present 21 metals lend themselves to electrolytic 
determinations from solutions of the most varied character, 
and in the same manner at least 120 separations have been 
made, all of which for accuracy, neatness and rapidity leave 
little to be desired. 

In the commercial manufacture of potassium chlorate, 
potassium persulphate, caustic, alkali, iodoform, &c., &o., 
those who seek to apply the principles of chemistry in the 
establishment of industries of national import have found in 
the electric current a most fruitful aid, the fall consequences 
of which are yet untold. 

The foregoing is a condensation of a portion of the address 
given by Prof. Edgar F. Smith, of the American Association 
for the Advancement of Science, before the chemical section 
of this society last autumn. The remainder of his address 
is of such a nature that it is almost impossible to make an 
abstract, for the matter is itself so extremely conde 
The lecturer having given a sketch of the leading features of 
electro-ohemistry, proceeded to call the attention of his 
hearers to the researches which have been made in what we 
may term, perhaps, eleotro-organio chemistry. He started 
with those classic oe made about 50 years ago by 
Kolbe on the electrolysis of concentrated solutions of potas- 
sium, acetate and valerate; and then took his hearers 
through the researches suocessfally carried out by Kekule in 
1864 on the electrolysis of the dibasic acids. Next, he re- 
viewed Brester's work in 1866 on various aliphatic bodies, 
and then passed to Aarland’s work on citraconic acid and ite 
isomerides, in connection with which Carstanjen's valuable 
suggestions received due notice. Continuing his review of 
the relation between electricity and organic chemistry, Prof. 
Smith did not omit B»urgoin's work on the electrolysis of 
the succinates. And then he gave pause in order to sum up 
Kolbe's opinion regarding how these organic decompositions 
took place. Taking acetic acid as an examp'e, Kolbe re 
senta his idea as follows :—‘ The acetic acid in the field of 
the n action is oxidised by the oxygen, so that it is 
resolved into carbon dioxide and methyl, both of which 


the negative electrode." 

Kolbe, Kekule and others regarded the decomposition 
of the organic acid as а secondary reaction. The oxygen 
arising in the water deoomposition they considered exerted 
an oxidising effect upon the acid. urgoin's researches 
upon the electrolysis of organic acids were very extensive, 
and it was the opinion of this investigator that the most 
important phase in their electrolysis was the production of 
intermediate anhydrides of the acids, These, Bourgoin 
thought, then with oxygen, and secondary products 
were formed. In this latter he included the passage 
of the anhydride into the acid by water absorption, as well 
0 the анов of the acida by the oxygen released from 

e acid. 

But we ask: Are an anhydride and oxygen formed before 
the hydrocarbon is кешке! If во, does the oxygen then 
decompose the anhy 
carbon and carbon dioxide? We are not alone in this 
Inqu'ry, Löb hus endeavoured to fiad an answer in the 
experimental way. To do this, he electrolysed phthalic 
acid, dissolved in alcohol (a little sulphuric acid was added 
to increuse the conductivity), with a feeble current. The 
lutter was allowed to act for several hours, and dere resulted 
an almost quantitative yield of phthalic anhydride. It is 
not surprising that this chemist inclines to the view of an 
intermediate anhydride formation, but he wisel says that 
this i» only demonstrable with acids, whose a ydrides are 
very stable, | 


appear at the pepe pole, while only hydrogen is ſormed at 
ec 


ride with the formation of the hydro- 


In dealing with the eleotrolysis of free acids we can 
scarcely assert that breaking down ocours, because the acid 
reappears as such at the positive electrode. Graphically 
represented we should have: 


1  $20H,.000H = 2 ОН,. 000 + B, 
? CH,. COO + H, = 2CH,.COOH + О, 


or ? OH, COOH = 2 OH,. COO + H, 
2 OH,. COO = (ОН,. С0),.0+ 0 
(OH, . CO), O + H,O = 2 ОН,. COOH. 


The firet equation shows that oxygen comes from the 
water, while in the second it has ita origin in the inter- 
mediate anhydride formation. 

Bat let us follow Lób, and with him substitute hydrogen 
sulphide for water, then the «quations just written wonld 
appear thui : 

2 CH, . COOH = 2 CH, . COO + H, 
2 CH, . COO + Н, S = 2 OH, . COOH + 8. 


2 CH, . COO = (CH,. CO), O + 0. 


OH, . CO 
CH,. 000 О + H:S = CH,. СООН + CH,. COSH. 


What do these teach us ? 

1. If an intermediate anhydride is not formed, then the 
original acid will be regenerated and sulphar will separate. 

2. If the anhydride is produced, an evolution of oxygen 
will take place, and a molecule of a thio-acid will be obtained 
for every molecule of the ordinary acid. 

An experiment was performed to test these ideas. Very 


pure acetic acid was reduced to a low temperature, and in 


this condition satarated with hydrogen sulphide. It was 
electrolysed, the gas being still conducted into the solution. 
Not a particle of sulphur separated at the anode, and the 
solution contained thio-acetic acid. 

Two experiments, therefore, indicated the formation of an 
intermediate anhydride. However, other views are prevalent. 
Thus, Schall entertains the opinion that a peroxide is first 
produced in the electrolytic decompositions of the class we 
are considering. Не eleotrolyred the alkali salts of dithio- 
acids and obtained persulphides of the acids : 


2 0H,.088 — = Gn’ 088 


and then the action ceased. It may be because the pe 
sulphides are so much more stable than the correspon ing 
peroxides, Sshall apparently has been confirmed and, indeed, 
antedated in his views, for Bunge, in 1870, subjected thio- 
acetic acid and thio-benzoic acid to electrolysis and obtained 
acetyl disulphide and benzone disulphide, “ facts whiob, the 
author remarks, “ justify the conclusion that the compound 
group separating in the electrolysis of the thio-acids, at the 
anode, is liberated as a complex.” 

Hamonet oonduoted an extensive series of experiments 
with the alkali salts of the fatty acids. Inasmuch as he 
worked npon a much larger acale than his ecessors, his 
conclusions are entitled to thoughtful consideration. They 
are in substanoe :— 

1. The «quation expressing the decomposition of salts of 
the fatty acids as introduced by Kolbe cannot be regarded 
as correct. Frequently, paraffin hydrocarbons are not 
obtained, or at least in very small amounts. 

2. The olefines predominate in this decomposition. 

8. An alcohol with n — alcoho! atoms is invariably formed 
if the acid contains n + 1 — carbon, and its structure is not 
always what we might expect. 

So much for the acids. Plainly this particular line of 
inquiry needs and deserves further attention from the 
investigator. 

The changes induced in organic substances by the eleotrio 
current are, as a rule, so complex that their study is surrounded 
by vastly more and greater difficulties than obtain in the 
electrolysis of inorganic bodies, V. Miller, recoznising this 
feature, has adopted means of continuously exposing and 
withdrawing eleotrolyaed products from the field of action. 
In this manner he has striven to obtain & more complete 
picture of what actually occars under the influence of the 
current. 

Brown and Walker, Keeping in view the faot that Kolbe 
had synthesised hydrocarbons by electrolysing fatty acida 
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and the additional knowledge that ester groups are electro» 
lytically inactive (first ob&erved by Guthrie), effected some 
most interesting electro-syntheses, They were not entirely 
successful with the ester salts of unsaturated dicarboxylic 
acide, in which an ethylene union is present. 

We must not omit mention of a rather interesting result, 
Vosa! Cesta opi by v. Miller and Hofer. As observed, 
these chemists have entered quite largely into the study of 
the electrolysia of what may be termed mixtures, They 
obtained results which бте the first examples of eleotro- 
syntheses being used to determine constitution which could 
not be arrived at in any other way. 

Mulliken Газ also brought to light a new class of electro- 
syntheses. He has direbted his investigations mainly to 
bodies containing а — OH,— or —OH— group, in union 
with more negative groups. We know that such substances 
contain hy D, which can be replaced by metals. Their 
sodium salta in alcoholic solution conduct themselves like 
electrolytes; they break down iato sodium and a complex 
anion—the carbonaceous residue. The products obtained in 
all the electro-syntheses thus far made are the same one 
would expect to be formed by the action of iodine on the 
sodium or silver compounds of the substance: electrolysed. 

Weems has continued this line of investigation, and from 
his results has felt jastified in concluding that the eleotro- 
syntheses effected from malonic ester, methin-tricarboxylic 
ester, acetylacetone, and aceto-acetic ester are best explained 
as the result of the direct union of theanions. “ Pairing of 
anions has been shown to be of cularly common occur- 
rence in the electrolysis of sodiam compounds of derivatives 
of malonio ether." Such pairing has been observed in 
certain examples of the aceto-acetic ester type, but it can 
scarcely be said to be general. Pairing of anions does not 
take place in the electrolysis of compounds like acetamide, 
bebzamide, succinimide, and phthalimide. The same holds 
with their sodium and mercury salts. 

Prof. Smith then reviewed the deportment of the alcohols 
when exposed to the electric current, and then passed to the 
aromatic series and considered critically the views which had 
been put forward regarding the decompositions which follow 
by Gattermann and Elbs. He then on to the theory 
which Lób has recently proposed in order to explain the 
reduction of the three nitrobenzoic acids, touching upon the 
views which have been expressed by Noyes, Dorrance, 
Olements, Ahrens, and other well-known workers in this 
fruitfnl field of research. 

Naturally, Prof. Smith could only deal in a very sketchy 
way with the voluminous researches in organic chemistry 
which the application of electrolysis has produced. These 
are, as he said, highly suggestive, and it is difficult to fore- 
shadow what they will lead to. Indeed, we are reminded of 
those words which Michael Faraday used years ago, who we 
may look npon as one of the fathers of electro-chemist:y, 
words with which we seg conclude this paper, v.z. :— 

“ [t is the great beauty of our science... . that advanoe- 
ment in it, whether in degree great or small, instead of 
exhausting the subjects of research, opens the doors to future 
and more abundant knowledge, overflowing with beauty and 
utility, to those who will be at (ће... pains of undertaking 
its experimental investigation.“ 


SULLIVAN'S UNIVERSAL SHUNT. 


For use with his well-known galvanometer Mr. Sullivan has 
designed a ial universal shunt of the Ayrton-Mather 
form, in which he applies the principle of the Thomson- 
Varley slide resistances, with the result that a very fine 
degree of sub-division is obtained. 

The ordinary universal shunt gives only a limited number 
of ratios, while each of the 101 coils of 1,000" each in the 
Thomson-Varley slide is only sub-divisible into 100 equal 


рари the Sullivan shunt only 11 (instead of 101) coils of 
1,000" each are empldyed and the sub-division is carried 
down to one ohm, a vefy wide range of ratios or multiplying 
powers being consequently attained. 

Fig. 1 shows the theoretical connections of this shunt box, 
and fig. 2 the box as arranged in practice, 


The actual connections are made by means of sliding con- 
tacts over the studs of the above four sets of coils, No. 1 set 
of which contains 11 coils of 1,000" each, No. 2-11 coils 
of edi No. 8 11 coils of 40", and No. 4 10 coils of 8° 
each. 
Two sliding oontact springs insulated from each other ride 
over and embrace two coils of Nos. 1, 2 and 8 sets, and each 


Fra. 1. 


pair of coils so embraced is permanently in parallel with all 
the coils in the next lower set. No. 4 sliding contact is a 
single one, Thus we have derived circuit upon derived 


circuit, the function and the action being similar to that of a 


Vernier on а soale, ‘only that the sub-division is carried 


further, as each 1,000” coil can be sub-divided by means of 
the second set of coils into 10 equal parts; by means of the 
third set of coils, into 100 equal parts, and finally by means 
of the fourth set of coils into 1,000 equal parts. 

It will thus be seen that this shunt reads differences of one 
ohm and allows of the flow of current through the galvano- 
meter being regulated with the greatest degree of nicety in 
practice. To ascertain the ratio or multiplying power of any 
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shunt ing it is simply necessary to draw its reciprocal 
number, the shuut readings baing of course treated as deci- 
mals. For example, a shunt reading of 4,554 would be 
4554, the reciprocal number of which is 2:19587. 

Or the ratio of the reading to 10,000 


10,000 = 2.19587 
4,554 
This shunt box can also be very oonveniently used as a 
proportional bridge in resistance measurements or to serve as 
the resistances in Thomson’s induotive capacity test. 
It should be mentioned that in addition, the box contains 


an independent coil of 100,000" which forms a very con- 
venient standard for the comparison of high resistances by 
the direct deflection method, or for localising faults in cables 
by the fall of potential test. 


Society of Arts.—On Wednesday evening Mr. W. H. 
Preeoe, бз, F.R.S., read a paper on “ ZEtherio Tele- 


graphy.” 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


AT the meeting when Messrs. Duddell and Marchant’s paper 
on “ Investigations of Alternating Arca by Means of O:cillo- 
graphs ” was demonstrated by the authors, Mr. L. Andrews 
described some similar experiments he had made, which were 
criticised by Prof. Ayrton. 

The discussion on Messrs. Daddell and Marchant’s paper 
was resumed on Thursday, the 27th ult., by some further 
remarks from Mr. Leonard Andrews, who replied to Prof. 
Ayrton's inquiries whether he had taken steps to ascertain 
the accuracy of the method used. Mr. Andrews admitted 
that his method was by no means as accurate as that employed 
by Messrs. Duddell and Marchant, but it had rather a 
different object in view. He was anxious to find ont some- 
thing about the things that occur when an incident happens 
in a central station which was liable to di:arrange and affect 
the supp'y. Take the Brighton breakdown, for instance, 
several theories have been suggested, but no one seems to 
know quite what did happen. 

Some years ago Mr. Raworth suggested to the speaker 
that it might be possible to photograph the current and pres- 
sure curves, and he had applied the suggestion to the 
elucidation of the effects of suddenly opening the field 
circuit of an alternator running in parallel with others on a 
pur of bns bars. Reproductions of the curves obtained 
stretching for yards along the walls of the hall—showed that 
the telephone diaphragm method could be relied npon to 
give information as to the displacement in phase of one cur- 
rent behind another. The exciting carrent was suddenly 
reduced by a resistance being switched in so as to halve its 
magnitude, and the history of the effecta was given on the 
curve up to the time when the automatic switch cut the 
machine out, the whole taking less than one second to 
effect. 

Several suggestions were made by speakers later in the 
discussion as to the uses for the oscillograph in telegraphic 
and telephonic work. Mr, Daddell retorted in his reply that 
the apparatus might be used individually by those desirous 
of investigating such fields. 

When Mr. Mordey was called upon to speak, he said that 
when he moved the adjournment of the discussion it was 
rather from fulness of his heart than fulness of_his head. 
He had never seen such a beautiful demonstration in his 
life. One was able now to realise things that take place in 
practical work. The apparatus employed surpassed—well, 
anything you like, and the painstaking work deserved the 
thanks of all electrical engineers. Aftera few further words 
of congratulation by Mr. Mordey, Dr. Fleming expressed his 
feelings that there was no need to add to the chorus of praise, 
but proceeded to do во by comparing the old point-by- 

int methods with the oscillograph ; the former had been 

iscarded by him in some projected experiments on alter- 
nating arcs, because life was not long enough to get the data 
required. The new method would do more in an hour than 
the old would compass in & week, and the clumsy point-by- 
point method was quite out of the question where the curves 
flickered about as it were. | 

The most interesting thing to him was the behaviour of 
arcs between a metal and carbon; the ourrent only flowed 
when the metal was positive, and the arc possessed unilateral 
conductivity. In 1890 he had showed experiments illas- 
trating the flow through vacuous space of current between a 
metal plate and the carbon filament in an incandescent lamp. 
He also referred to Wurtz'a experiments on the non-arcing 
metals, and reminded the meeting that those which could 
not maintain an aro were, in chemical language, the mon- 
atomic metals. On the subject of alternating arcs he referred 
to a paper of four years ago, in which it was stated that the 
luminous efficiency was increased by lowering the frequency, 
and explained that this might be attributed to the distinct 
lag between the light curve of an alternating arc and the 
current. 

Dr. S. P. Thompson expressed his most profound admira- 
tion of the paper, and congratulated Prof. Ayrton and the 
Central Technical College that euch excellent work had been 
brought before the Institution. The appliances were an 
instrumental triumph. А number of interesting problems 
had been raised. It had long been known that the current 


in the arc did not keep step with the Mig j^ yet there was 
neither lag nor lead, but the curves showed that the peaks 
were of more importance than the points where the current 
and pressure curves crossed the zero line. He bad endea- 
voured to predict the curves from Mrs. Ayrton's date, and 
gave some particulars to show that he had snoceeded in 
showing an agreement, between her paper and the one umder 
discussion. | р 

Prof. Ayrton called Blondel the Father of the Osoillograph, 
but Blondel had dropped that instrument only to take it up 
again. When the writers had shown what it was capable of 
doing, Blondel returned to the instrument, and & recent 
paper before the Physical Society of France dealt with 
oscillograpbs, while two papers had been presented to the 
French Academy in December, 1898, and in March this year 
on the same subjects. ` He pointed ont that Mrs. Ayrton's 
data could not be used ав Dr. Thompson had attempted, 
because her investigations only gave results for “normal” 
arcs, and an alternating current aro could not give such 
results, the shape of the carbons being quite different. 

Mr. Campbell Swinton wanted to know the limit of fre- 
quency for which the oscillograph was available, as many of 
the actions in the Wehnelt contact breaker were obscure, 
and some light might be thrown upon them by its aid. 
Another speaker dealt with the lag of light behind the 
power curve and showed how extremely rapidly the radiation 
followed the power. | 

Mr. Daddell, in replying to the discnssion, said his appa- 
ratus would shortly be put on the market by the Oam- 
bridge S.ientifio Instrument Company. He referred to 
Blondel’s experiments, and quoted a suggestion of that 
physicist, that the experimental arc should be put in the - 
working lantern when the blank part of the curve on the 
screen would show the extinction part of the light curve. 
With respect to the frequency for which his apparatus 
was useful, it could easily be used up to 500 periods per 
second, and in greater refinement of constraction much 
higher even than this. 

Mr. Murphy then explained the method of measuring 
capacity described in Mr. Elton Young's paper. Mr. Siemens 
having spoken thereon, the discussion was adjourned until 
next meeting, on May 4th, when a paper by Mr. P. V 
McMahon on Electric Locomotives” will be r. ad. 


TELEGRAPH RATES TO INDIA. 


Tum Times of last Saturday writes as follows on this subject, and 
fully bears out the views which we expressed in our last issue :— 

" In the Indian Budget debate, Lord Ourson describ:d the tariff 
for telegrams to Сосове sid s to trade, a to the ever- 
growing intercourse India and the mother country, and 
obsolete and anomalous in itself.’ Strong facts would be required 
to justify such words from a Viceroy. The evidence w has 
reached England by this mail affords a justification for them ample 
in герое, and somewhat startling in kind. It tends to show that not 
only is the charge in excess of the reasonable price of the serviee 
rendered to the Indian public, but that it is out of all proportion 
greater than the corre service rendered through India to 
Australis, and has proved prohibitive of the extended telegraphic 
communication which is & necessity of Indo-European trade. 

“The Madras Chamber of Commerce, in a letter to the Government 
of India, thus sammarises the facts. It states the charge for tele- 
graphing between England and India at 4s. a word, and the charge 
for double the distance between England and Sonth Australia, 
vid India, at 4s. 9d. а word. That is to say, a tel is charged 
4s. a word for the first or lesser half of the 06— e., to 
India —and only 9d. for the second or greater half of the dis- 
tance on from India to Australia. This general statement is, 
we believe, subject to certain m ons to .the 
route and the destination of the telegram in A But 
it fairly represents the facts, and it certainly justifies Lord 
Ou'zon's application of the term ‘anomalous’ to the existing tariff. 
The effect of that tariff on the use of the telegraph is full of ns 
tion. In 1891, says the Madras Mail, the charge per word from 
Australia to the United Kingdom was reduced from 9s. 4d. to 4s., or 
less than one-half, although afterwards slightly raised to, say, 4s. 9d. 
During the next seven years an enormous development took place in 
the 'trans-Indian' telegrams, by which is meant the messages from 
the United Kingdom through India to Australasia. The number of 
transmitted words, which amounted to under 24 millions in 1891-93, 
rose to just under four millions in 1897-98. The disproportionate 
Indian charge for half the distance precluded, on the other band, 
any material development in telegraphic communication between 
India and England. The number of words has during the same 
seven years remained almost stationary at under 2} millions in 
1891-92 and just over 21 millions in 1897-08. 
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“ If the figures as given dy the Madras Chamber of Commerce and 


accepted by the Indian Press be correct, this seems to be a clear 
case of the natural course of development being arrested by exces- 
sive charges. While the general use of the telegraph in India 
increased from 39 million paid messages in 1891-92 to 5 million in 
1896-97, the number of words from India to the United Kingdom has 
almost stood still. The explanation is, as the Madras Chamber of 
Commerce points out, that the high rate between India and England 
compelled Indien merchants to resort to code messages to an extent 
inconvenient and often onsatisfactory to themselves. ‘The con- 
densation of messages’ under the pressure of an excessive tariff has 
been carried to such perfection by banks aud mercantile firms in 
India that, unless under the impulse of some special and usually 
. fleeting activity in trade, ‘no great expansion of traffic is likely to 
ensue.’ In short, the Indian mercantile community has fought by 
its telegraph codes the high rates to England against which it pro- 
tests in vain. 

“ A disheartening feature of the case, and one which justified the 
plain speaking of the Viceroy, is that all this has been long realised, 
and tbat the efforts made to find an escape from the situation have 
proved fruitless. The present rate, which has been practically in 
force ‘for the past 15 years or more,’ was perceived to be ‘ obsolete’ 
as clearly by Lord Lansdowne and Lord Elgin as by Lord Curzon. 
Ia 1893 the Government of India declared that ‘the reduction of the 
tariff to India is a measure of Imperial importance.’ In 1896 it 
instructed its delegates to the International Telegraph Conference at 
Buda-Pesth to urge a reduction, and ір 1897 it expressed its great 
regret that some reduction had not been secured.’ AE 

ound veste 


unredressed. | 

“This is the situation with which Lord Curzon bas now to deal. 
One section of his advisers among the mercantile community would 
deal with it in an off-hand fashion. They insist that the opposition 


to the Eastern Company at the Buda-Pesth conference was not justified 


by the financial facts. They pointed out that for the nine years ended 
1897 it paid the high dividend of 64 per cent, and raised it to7 per 
cent. for 1897-8; and that it has accumulated a reserve fund which, 
with the credits at certain special funds, considerably exceeds one 
million sterling, while its ordinary stock stands at 75 per cent. 
premium. They hold that such prosperity should not be purchased 
at the cost of the public, and that such an inflation of capital should 
not be maintained by an excessive tariff. We are not concerned to 
examine the figures too closely. For we do not believe that the 
general course thus indicated will commend itself to fair-minded 
men. The companies took certain riske under certain conditions sanc- 
tioned by the Indian Government. If their venture has turned out 
successful and they are now reaping the fruite, they are to be con- 
gratulated, or even envied, but not to be plundered. Let a telegraph 
company, like a railway company, does well to remember that sooner 
or later it mast reckon with public opinion, and that its safe policy 
is not to allow adverse opinion to gain too strong a head against it. 

“ A more hopeful line of approach may be found by re-opening the 
question of a tee to share the loss. When the tariff to Australia 
was cut down to one:half in 1891, the Colonial Governments gave a 
guarantee of tbis kind. During the first year of the new scale the 
ш 5 to E55, C00, diminishing to £12,000 in the third year, 
then the Іова has been turned into a profit from the impulse given to 
the use of telegraphic communication by the low rate; and the 
Colonial Governments and the companies alike benefit from their 
courageous action. The Indian meroantile experts 
reduction in tariff would lead to similar results. It is unsafe to speak 
confidently on the subject, but they үне reasons for a good hope. 
The reduction, to be effective, must be a substantial one. If, d 
the past seven years, the total net value of the Australian telegrams 
via India rose from £284,427 to £512,017, while the value of messages 
between India and the West practically stood still, the result was 
attained, not by any timid curtailment of 6d. or 1s. a word, but 
by. a bold reduction of 50 per cent., The Madras Chamber of Oom- 
merce urges an eqnaliy vigorous course on the Icdian Government, 
and maintains that telegrams between Great Britain and India could 
be carried at a profit for 2s. instead of 4s. a word. The map ен is 
complicated by the question of capacity of the existing lines for so 

ап increase of traffic. But to such difficulties an easy solution 
is offered by low-interest loans for new constructions, or, it needful, 
for a new cable, under a Government guarantee, at 3 or 34 cent. 
The main question is whether Lord Curson, when he bas had time to 
consider the case in all its bearings, will think himself justified in 
dealing with it in the resolute spirit and with the trust in the future 
which the Australian Governments spay oa nine years ago. 
Possibly, however, the construction of the Pacific cable, which now 
seems assured, and the new competition it will create for Australian 
traffic, will induce the Eastern Company to reconsider ita policy of 
unprogressive resistance and avert the necessity for more drastic 
remedies 93 


Leatherhead.—The Urban Council has placed a three 
ears’ public lighting contract with the company (incandescent 
burners , and on the question of electric lighting obtain the 
opinion of the ratepayers by sending round ‘circulars. £e xw. 


Kingdom for the term of 14 


g altogether, we understand, in the, fourth year. Since. 


believe that а similar ` 
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NATIONAL COMPANY FOR THE DISTRIBUTION OF ELECTRICITY BY 
SECONDARY GENSRATORS v. GIBBS. 


In the Chancery Division of the High Court of Justice, before Mr. 
Justica O: zens-Hardy, on Friday, April 28th, this case came on for 
jadgment on a point raised in the course of the hearing on the 17th 
and 18th ult. in an action brought by the plaintiffs for specific per- 
formance of two agreements of May 26th and October 31st, 1883. 

Mr. Justics Cozans-Harpy said the plaintiffs in the action con- 
tracted on May 25th, 1883, to purchase certain letters patent for a 
large sum of money. The vendors were Gaulard, who died-in 1888, 
and the defendant, Gibbs, Gaulard's administratriz, Madame Ruelle, 
was а defendant to the action. It was admitted that the plaintiffs 
had settled their dispute with Gibbs, and it was, therefore, unneces- 
sary for him to consider the action except as one between the 
plaintiffs, who were the purchasers, and the defendant, Ruelle, who 
was the administratrix of Gaulard, one of the vendora. The plaintiffs 
claimed that the defendant might be ordered to as:ign to the plaintiffs 
the letters patent, and they also claimed damages for breach of the 
agreement and warranty contained in the contract of May 25th, 
1883. -At an early stage it became apparens that thore was a 
serious question whether the plaintiffs had any right against the 
defendant, Ruelle, and with the approval of the parties, his Lordship 
thought it was convenient to deal with this point separately, because 
if it was decided adversely to the plaiatiffs, it would not be necessary 
to consider other questions of foreign law which might arise. The 
short point was whether Gibbs, the surviving pstentee, was not the 
only person haviag anything to assign, and the only person liable to 
pay damages for breach of contract and warranty. It was admitted 
that all the patents were granted to Gaulard and Gibbs, and not to 
either of them separate'y, and it was not alleged that their rights, 
inter se—whatever they might have been originally—had since been 
varied, except so far, if at all, as they were varied by the 
contract. The first question to be answered was as to the nature of 
the interest of the patentees. The patent, dated September 13th, 
1882, which was the only one to which his attsntion had been called, 
was in the usual and universal form in the case of a grant to two 
patentees. It recited that Gaulard and Gibbs had presented their 
petition, and that сет тае the first and true inventors, and that 
they bad prayed her Majesty to grant unto them, their executors, 
administrators and assigns her Royal letters patents for the sole use, 
benefit and advantage of the said invention within the United 
years. On the construc- 
tion of this grant his Lordship thought that the two patentees 
took а joint interest which passed by survivorship to Gibbs on the 
death of Gaulard. In his opinion, the grant created a joint tenancy 
or joint interest, and not an interest in common. It followed, there- 
fore, that in his opinion Gaulard’s 5 was not a proper 
party to the action, in so far as it sought au order for the assignment 
of the patents, inasmuch as the whole interest in the patents was 
vested in Gibbs as the survivor of the two joint patentees. The 
second and more difficult question was, assuming that Gibbs апа 
Gaulard were jointly interested in the patents, what was the nature 
of the obligation created by the 7th clause of the agreement? Wasit 
merely a joint covenant, in which case the only person who could be 
sued was Gibbs, as the survivor, or was it a several covenant, ora 
joint and several covenant under which either Gibbs or Gaulard or 
the representatives of either of tbem could be sued? His Lordship 
said that the words in the deed made the form of the covenant joint, 
aud he did not feel justified in making it several. He came to the 
coho]usion that the plaintiffs were not entitled to any relief against 
Gaulard’s re tive. Therefore, the action would be dismissed 
with costs, and the counterclaim would also be dismissed with 
costs, there being the usual set off. If it should be held 
that he erred in the view he had taken on the point which alone 
had been argued, it would be necessary that the action should be 
sent back in order that the other matters raised in the pleadings 
might be adjudicated upon. 

Order accordingly. 


Cook v. ELIESON. 
Ox Monday in the Queen's Bench Division, before Mr. Justice Day 
and a special jury, the case was heard of Cock v. Blisson. This was 
an action brought by the plaintiff, Mr. John Cock, against Mr. 
C. Pros Elieson, an electrical engineer, for specific performance 
or in the alternative for damages for breach of an agreement 
dated July 30th, 1897, whereby the plaintiff to purchase 
and the defendant to sellcertain patents in relation to the driving 
gear and accamulstors of motor cars. The defence was a denial that 
the defendant was called upon to carry out the agreement, as the 
consideration for its performance had not been transferred to him. 

Mr. Jelf, QC. and Mr. D. Stewart Smith were counsel for the 
plaintiff, while Mr. Carrington represented the defendant. 

Mr. JELF, in opening the case for the plaintiff, said that the defen- 
dant represented that he was possessed of certain valuable patent 
rights connected wich the mode of propelling motor cars, and he 
desired that & company should be formed. An agreement was 
accordingly made between him and the plaintiff, dated July 30th, 
1897, by which Mr. Elieson was to make over all these patent rights 
to Mr. Cock, who was to sell them for £2,000 in cash and 53,000 fully 
paid up £1 shares in a company which was to be formed to work the 
patents, called the Elieson na Accumulator Company, Limited. 
The consideration which was to be paid to Mr. Elieson for the 
patents was, first of all, a payment of £100 on the signing of the 
agreement, 10,850 fully paid up shares in the company were to ba 
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allotted to him, he was to be appointed managing director of the 
oom at a of £600 а year for five years from the date 
of the incorporation of the company, and a further sum of £900 
was to be paid bim by the plaintiff out of the sum 
received in respect of the shares of the company. The 
£100 was paid to the defendant by Mr. Oock on the 
signing of the agreement. The company having in the meantime 
been r red, Mr. Oock, on August 17th, entered into an agree- 
ment with the company, by which he was to rec»ive a considerable 
sum for making over tho rights in the patents to the oompany. the 
urchase to be completed on or before the following Beptember 20th. 
г. Elieson became one of the directors of the company along with 
Mr. Fradd and two or three other gentlemen. The company was in 
a position to proceed with the business, but Mr. Elieson, when he 
was called upon from time to time to transfer the patents to the 
company, made all sorts of excuses. In the meantime Mr. Fradd, 
who was behind the plaintiff, had advanced something like £5,000 in 
financing the business. In the result, it was found quite impossible 
to get Mr. Elieson to sign the agreement and transfer the 
property, and at а meeting of the directors held on October 
6th, 1898, a ‘resolution was passed (Mr. Elieson protest- 
ing) to the effect that the solicitor to the company be 
instructed to take such legal proceedings as he might think fit to 
secure the formal transfer of the patents to the company. Upon 
that Mr. Cock being called upon to catry out his contract, brought 
the present action against the defendant. It was suggested by the 
defence that Mr. Cock was not ready to carry out his part of the 
arrangement, aud that the purchase was not completed by the date 
upon, time being of the essence of the contract. Bat it was 
completed at а date that was perfectly satisfactory to Mr. Hlieson 
himself. Again, it was said that these 10,850 shares һай not been 
allotted or transferred to him, ther: fore the plaintiff had not carried 
out his part of the agreement. But the fact was that these shares 
could not be transferred to the defendant until he had transferred 
the patents to the company, for the patents were the very considera- 
tion for which the shares were to be made over to the defendant. 
He should call evidence, and should then ask the jury to say that the 
plaintiff had made out his case, and was enti to succeed in his 


action. , 

Mr. Mantu Faapp said he came to know of the defendant's 
patents through Prof. Thompson. The defendant represented that 
the patents were of a valuable kind. Witness found the £100 which 
was paid cver under the egreement, and he also found nearly £6,000 
before апу debentures were issued to him. He became one of the 
directors. Mr. Alieson was on the directorate, as were also Mr, 
Mackenzie and the Barl of Galloway. There were а many 
meetings of the company, and questions arose about the making over 
of the patents, On October 6:h, 1898, witness being in the chair at 
the meeting of the directors, he requested Мт. Elieson to aseign over 
thn patents to tha company, but he refused to do so, on the 
ground that he had not got the £900. But that £000 was to 
be paid out of the sale of the shares and the company 
could not sell the shsres until they had got hold of the 
property. That was the diffi:ulty all the way through. They could 
not realise the shares because the company would not give them over 
until it had received the patent rights for which the shares were to 
be the consideration. Mr. Elieson wanted to bs paid the £900 before 
the thing was done by him which was to produce the £900. That 
absolutely uced a deadlock, and hence the necessity for passing 
the resolution of October 6th, 1898. N 

Oross-examined by Mr. CaBRINGTON: You are a соу promoter, 
and . promoted à great number of companies ?—I have promoted 
one or two. 

Your offices are at ir ig Lane, where‘all the meetings of the 
company took place ? — W, several of them took place at the works 
at Oamden Town. ш 

May I take it that at your office in Sherburn Lane you keep every 
sort of requisite for companies, from solicitors to directors, if neces- 
sary ?—That is not so. 

The vendor of this company, Mr. Oock, the plaintiff, was a 
nominee, or had a seat in your office ?— Yes, that is so. 

One of the directors proposed by you was Mr. Mackenzie ? He 
joined the board some time after the company was formed. 

Was he a clerk in your office?—No. 

Has he a seat in your office ?—No. 

Had he ever a seat in your office ?—Yes. 

р he has not now ?—No; he was chairman of а company in my 
office. 

re he a seat in your office at the time these transactions occurred ? 
—Yes. 

Was the solicitor who prepared the agreement between Mr. Cock 
and the defendant a solicitor who had а seat in your office ?— Yes. 

My client is merely an inventor ?—I do not know that he is merely 
an inventor. He is an electrical engineer. Witness, in reply to 
further questions, said he admitted that the 10,850 shares were not 
allotted to the defendant. They could not be allotted to him, 
inasmuch as the defendant refused to pass over the property in 
respect of which the shares were to be transferred. Lo oway 
had brought an action as a debenture-holder, and a receiver had been 
put in charge of the company’s property. 

Mr. MACKENZIB, another director of the company, having given 
. corroborative evidence, 

Mr. CagRINGTON addressed the jury for the defence, contending 
that there was no ground for this action. The defendaut would, he 
said, have been only too glad to have transferred all his interesta to 
the company, but he was never їп a position to do so on account of 
the company not carrying out their part of the agreement. He was 
to receive certain sums for his patente, but, as & matter of fact, he 
never did receive these sums, aud he was, bie рҮ] right in 
declining to hand over bis patents. He had never h of a vendor 


who was supposed to hand over his property on the promise that he 
would get certain things. The shares were never allotted to him, 
nor was he ever formally appointed managing director, although he 
had been paid the salary agreed upon for his work. He had only 
been once called upon to assign his patents to the 8 and that 
was at а meeting just immediately prior to the issue of the writ, 
and he declined to do so because he had not received the stipulated 
consideration. | 
The defendant was examined, and bore out his counsel's 
statement. А | 
In the result the jury found a verdict for the plaintiff for specific 
ormance, and also awarded him £50 as damages. 


P icum accordingly. 


WoREMEN’S COMPENSATION. 


Тин case of Giddins v. the Strand and Oharing Oross Electricity 
Supply Corporation came before his Honour Judge Lumley Smith, 
Q5. in the Westminster County Oourt the other day,and was the 
first claim in this Court under the Workmen's Compensation Act. 
Plaintiff, John Giddins, aged 52, а bricklayer, alleged 
employed by the defendant corporation an electric lamp burst in his 
baud. The voltage was 180 volte, and as a result of the burns end 
shock his left hand was paralysed, and his eyes and nerves affected. 
Mr. POWELL, counsel for the defence, stated that he should allege 
plaintiff was suffering from complaints tbat had nothing to do with 
the accident. The claim was much exaggerated. " 
Medical evidence was given bearing. that out, one doctor stating 
that he regarded plaintiff as “an alcoholic wreck.” The voltage of 
the lamp in question was 100 volts—200 would not have hurt. In 
electrocution 2,000 to 3,000 volts were used, but there the “subject 
completed the circuit. The chief engineer of the corporation pro- 
duced a charged battery and showed the effects of various strengths 
of current on an escent lamp, inviting the Judge to test the 
shocking power. 
His і declined the offer, and found for the plaintiff for £1 а 
week from when bis wages stopped, with costa. 


Норав v. WooDwARD S ÉLECTBIC STORAGE BaTIEBY, LIMITED. 


In the Westminster County Ооп on F plaintiff sought to 
recover £21 odd for the cost of making teste and exhibiting a battery. 


Plaintiff's case was that the arra ent was made with tlemen 
whom they believed were either re or signatories to the articles 
of association. On behalf of the defendants it was said the promoters 


were liable. His Honour was not satisfied, and hearing Mr. Arthur 
Shippey was in Ооп, and knew something of it, desired him to 
be called, and this evidence showed that the tests made at the 
pena were those contained in the prospectus of the company. 


e had an account against the company. His fee for Dg 
upon the value of the battery was 52 guineas. What he did was 
done on behalf of the company. 


His Honour gave judgment for the plaintiff for the amount 
claimed, with costs. T 


NsLL v. BzBRENBERG ELECTRIC Lamp SyNDICATR. 


tandem compound engine. The. dants had ordered one of 
the engines, and the plaintiff 8 greed 
Tnat sum was afterwards reduced to £305. The 


that from the before him it was clear that the case was not 
one that could be conveniently tried before a jary. Tho question to 
be decided was a highly technical one, and could be decided with 
more celerity, and more beneficially to the parties interested 
engineering expert. The case was ultimately referred to the 
R of the Court, a formal verdict being entered for the 
plaintiff on the claim, and for the defendants on the counterclaim, 
subject to a reference. 


PARLIAMENTARY COMMITTEES. 


МакснЕѕтЕВ Trattways. 


Товр LAUDERDALE presided over a Committee of the House of Lords 
to consider the Bill under which the Manchester Oorporation seek 
powers to provide for the working of tramways in Manchester and 
outside the city by electricity or other motive power, to confirm 
agreements with outside authorities as to the purchase and taking on 
lease of outside tramways, and for other s. Opposition was 
offered by some outeide authorities. Mr. our Browne, Q.O., with 
Mr. S. Coward and Mr. G. Rhodes, appeared for the Bill; Mr. Fitz- 
gerald, Q.C., and Mr. Roe-Rycroft opposed for the Salford Corpora- 
tion; Mr. Pember, Q. O., Mr. Pembroke v ES Q., and Mr. E. H. 
Lloyd for the ses Da Corporation, and Mr. Wedderburn, Q.0., for 
the Eccles Oo on. The Swinton and Pendlebury Urban Dis- 
trict Council opposed.—Mr. Balfour Browne, Q.0., in opening 
the case, said the Manchester Corporation owned 56 miles 


t 
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of tramways in the city, which were leased to the Manchester 
Oarriage and Tramways Company. All the leases would have 
expired by 1901, and in view of that the matter was considered by a 
committee of the Corporation, and a report was issued in favour of 
the Corporation working the whole of tramways. In May, 1898, 
the City Ccuncil paseed a resolution to promote a Bill to enable the 
Corporation and any neighbouring local aathorities to make arrange- 
ments for working tramways upon terms. Ia 1897 they got a Bill 
through Parliament authorising the Corporation to work the tram- 
ways in Manchester. In 1898 the Manchester Carriage and Tram- 
ways Company applied to Parliament for an Act to equip their lines 
with electricity, but the Bill was rejected. The Oorporation had 
agreed with Failsworth, Audenshaw, Droylsden, Gorton, Denton, 
Levenshulme and Heaton Norris, in regard to the working of the 
tramways, and one of the objecta of the Bill was to confirm the agree- 
ments that had been voluntarily entered into on the question with 
these authorities. No agreement had been entered into with 
Stretford, Moss Side and Witbington Urban District Councils that 
Manchester should work their trams. The real opponents to 
the Bill were the Stockport Oorporation. He was not sure 
that the Salford Corporation offered a serious opposition.— 
Mr. Roe-Rycroft said that the Salford Corporation wanted 
Eccles and Swinton excluded from tbe Bill, as they con- 
sidered these places were natural adjuncts of Salford.— Mr. Balfour 
Browne, Q.C., remarked that if that was all Salford wanted, Man- 
cheater would not seek powers to enter into such ments with 
Ecoles and Bwinton.—Mr. Wedderburn, Q.C., on behalf of Eccles, 
said su g Eccles got powers to run trams to the Manchester 
boundary, be asked that Manchester would allow Eocles to run trams 
over a length of half a mile up to Deansgate in the city.—Mr. Roe- 
Rycroft objected to Eccles having running powers over the lines of 
the Salford Oorporation, and suggested that it was competent forthe 

romoters of the Manchester Bill to strike out Eccles.—Mr. Balfour 

rowne said he had no doubt there would baa voluntary arrange- 
ment between Eccles, Salford ard Manchester by means of which 
pore from Eccles would be carried into the centre of Manchester, 
ut he was not going to force anybody into an arrangement. With 
respect to the opposition of Stoc he contended that Stockport 
had no right to be heard. Stockport had a tramway 64 miles in length, 
three miles of which was in Manchester, one mile in Levenshulme, 
one mile in Heaton Norris, and а mile and a half in Stockport. It was 
юш) a that the three miles in Manchester should fall into 


the o between Manchester and Н :aton Norris, and the Oor- 
pora 


gave evidence in 
support of the Bill.—As the Committee did not wish to hear 
any ex evidence relative to the scheme, no other witnesses 
were called for the Manchester Oorporation.— Mr. Wedderburn, Q O., 
asked, on behalf of Cooles, to be left in the Manchester Bill, but that any 
future agreements should receive the sanction of the Board of Trade. 
He also asked that іп a certain event that borough might be entitled 
to have running powers into Manchester.—The Mayor of Stockport 
(Mr. Webb) afterwards gave cvidence on behalf of e e against 
the Manchester scheme, and gave it as his opinion that if the agree- 

made Btockport might be isolated entirely, and 


said Stockport had Bo objection to entering into an t with 
agreemen 
Manchester. but ow Madar to have the 8 made compul- 


—Th tlee, after hearing th ts: raised 
dallberated private, Е the шолаш 8 5 teat 


Bill, but that Eocles should remain in. | 
The clauses of the Bill were subsequently considered and passed. 


OLDHAM ConPohBaTIOX Tramways BILL. 


А Sxrxor Committee of the House of Lords, presided over by Lord 
Lauderdale on canara d. һай under consideration а small general 


ув, 
tramways in the pride. c entering into financial arrangements con- 
Kquent upon the works proposed, and for other purposes Mr. 
Pember, Q.C., and Mr. F 
Mr. Pember, in entering into an explanation of the scheme, 
said the Corporation wished to be empowered to construct 


y to the Corporation 
which were leated oparata y у the Manchester Carriage and Tram- 
ways кше чө and the chester, Bury, Rochdale and Oldham 
Oompany, bison of which would fall in in 1901. When the Oldham 

to take them, а short branch line would be 
constructed join the two systems. They were estimated 
to be worth £71,000, whi'e the total cost to the Corporation would 
amount to £100,000. According to one section of the Bill the Oor- 
poration would have power to work the tramways in Royton, 


t be a refusal to make any agreoment for the d 


Crompton, and Lees. The British Electric Traction Company, who 
were represented by Mr. Balfour Browns, Q.C., petitioned against the 
Bill. This company was entitled under a light railways order to con- 
stract cartain light railways from Little Heaton toa point in Middle- 
ton Road in the borough, and covered streets to be traversed by the 
proposed new tramways. The Committee, after hearing the argument 
for and against the Bill, decided that the preamble was proved and 
allowed tho Bill to proceed. 


MANCMBSTERB Exvecraro LigHTING Powers. 


Bra Srarronp Nosracore presided over a Select Committee of the 
House of Oommons on Taesday, to consider the Omnibus Bill pro- 
moted by the Manchester Oorporation, which contained a provision 
for supplying electricity to local authorities " in the neighbourhood 
of Manchester.” The Manchester Corporation already has powers 
by a former Act to supply electricity to districts adjoining Man- 
chester.” By this Bill it sought to obtain powers to supply districts 
which did not adjoin but which were in the neighbourhood of Man- 
chester. The intention was to supply electricity to districts over which 
the Manchester Corporation tramways would run.—Alderman Higgin- 
bottom gave evidence, and in reply to the chairman as to what price 
would be charged, said the Corporation only desired to supply 
electricity by agreement with the local authorities. The local 
authorities must first get their provisional orders and secure powers 
to transfer them to the Manchester Corporation, after which the 
Corporation would be prepared to sapply electricity at the same 
price they charged inside the city.—The chairman asked what would 
be the result ia the future when the charge inside the city might be 
reduced ?—T'he witness said it would Ъз agreed with the districts 
that they were always to charge the same price as that inside the 
city, and he saw no reason why they should want to do otherwise.— 
The Committee pass d the clause. 


CORRESPONDENCE. 


Interior Conduit Wiring. 


As you have invited a discussion on the above gubject, I 
venture to give the results of several years’ experience of 
various oonduit systems. Some time ago you published a 
series of papers in favour of uninsulated iron pipe for the 
above work, and as there were many misleading statements 
therein, I propose to refer to both seta of articles at onoe. 

If it is desired to have the “absolutely best” installation 
irrespective of cost, there is certainly no competitor near the 
steel-armoured conduit, for the same wire may be used in 
each, and the interior insulated tube is just as strong as the 
bare pipe, while there is no doubt that (1) there is leas danger 
of damaging the wire during insertion, and (2) the insu- 
lating coating must reinforce the insulation to earth even of 
the best wire. 

I consider it very doubtful whether the enormous extra 


. outlay is counterbalanced by these advantages, and I consider 


that a really well installed bare pipe system cannot be much 
improved upon. l 

The principal factor determining the quality of an instal- 
lation is the labour, for, while а good man car make a good 
job with poor material, a bad man wil? make a bad job 
whatever he works with. Oertaiuly, given a bad or careless 
workman, the chanoes are much in favour of the insulated 
conduit. I believe if the truth were known, the впооевв of 
the insulated conduit is altogether due to bad work of the 
men who instal the electrio pipes and wires. 

The success of a pipe job depends upon two things : Care- 
ful laying out and good work. In erecting bere pipe, each 
piece should be examined for internal burrs and projecting 
edges. After cutting, the inside should be carefully clean 
from oil and the end filed out or reamed smooth. 

If ровара it is an advantage to round the inside edge 
slightly. 

The screw thread should be carried far enough down the 
pipe to allow the two pire to meet in the centre of every 
socket or coupling. gas piping is always supplied with 
one socket on each length, this must be taken off and the 
mep as above. No red lead or other oily substance 
sh n d be put on the thread until the pipe has entered the 
socket. 


It is absolutely impossible to plan a job (except as regards 
arranging the lamp circuits), without being actually on the 
job. It is silly to talk about cutting pipe and fitting it and 
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then taking it on to a job as though a building was built 
correct to a 64th of an inob. 

"This necessity for careful work disposes of the “ cheapness 
in erecting " argument in favour of uninsulated pipe. It is 
morally impossible to get à man, used to the slap-up and go 
anywhere and anyhow gasfitter methods, to grasp the prin- 
ciple of conduit pipe work, which must be most carefully 

one. 

In criticising a system, it is well to have more than 
a price list acquaintance with it, and bad your writer on 
unlined pipe taken this fact to heart, he would not have 
spoken of sleeve joints on armoured pipe. It is true the 
plain and brass-covered pipe have sleeve joints, but the steel 


armoured pipe is screwed, though with a finer thread than 


the ordinary Whitworth. 

In describing a system as an encouragement to the jerry 
wirer, it is well to remember that a length of wire can be 
drawn out anywhere and examined, and a consulting engi- 
m e failed to take advantage of this would deserve to 

э gulled. 

In speaking of joints, it is well to notioe that auy good 
installation nowadays should have no joints, therefore no 
vulcanising is needful. | 

I introduced а system some years ago, which has since 
given great satisfaction, of using a three-contact ceiling rose, 
and connecting as follows: — Lead from fuseboard and lead 
to next light, and one wire to switch on one contact plate. 
Return from fuseboard and return from next light, and one 
Bide of flex cord or fitting wire to another contact plate, and 
the other switch wire and the other wire of flex cord to 
third contact. 

. This does away with all joints, and makes a very good 


ob. 

Another thing in the article referred to which needs modi- 
fication is the statement that “ the fewer bends and the more 
boxes used the better." О. 

One of the greatest nuisances in conduit work is explaining 
to architects, clerks of works, and builders’ foremen the 
necessity of intersection and other boxes, and getting permis- 
sion to have traps left in floors, and to put these boxes in 
walls, &c., when they have to be used. It also requires v 
great care to get them fixed во ав to be just flush wit 
plaster, and my experience is that all these boxes are to be 
avoided like poison. I utilise bracket outlets and switch 
points as much as possible for intersection points, and have 
carried out large jobs without more than half & dozen boxes 
on the whole system. 

Another very foolish recommendation is to drill a hole 
tbrough а pipe where it bends down. Nothing is more cer- 
tain to tear and cut the wire when being drawn in than a 
hole in the position shown, as this is just where the very 

test friction between pipe and wire existe, Everyone 
nows what a sharp edge is left on a sheet of iron round a 
newly drilled hole. 

Reference is made to the inspection fittings used in a rival 
system. ö | | 

I have had a lot to do with these, and admit their convenience 
for surface work, bat how are they to be used in concealed 
work? They are not adapted to fit flush with plaster, and 
could only be used inside a trap in a floor or а box ina 
wall. Of course they look very nice when seen in а price 
list. A great fault in the same system is the method of 
jointing. The sockets and bends are bent metal brazed and 
bored out, and as the metal is not always truly bent or bored, 
much inconvenience is caused when threading a tape 
through, and there is great risk of damaging wire in 
drawing in. | 

Ав regards bending pipe, I can add my testimony to that 
of Mr. Butt. I find that there is not the same tendency to 
flatten at the bend that there is with unlined pipe, and this 
ie, of course, а great advantage. I may also support his 
statement as regards moisture. 

There seems to be some misapprehension also as regards 
the burr formed when cutting pipe. If a pipe cutter is 
used, this burr is certainly formed, but whether sawn or cut 
in usual way, the burr is completely removed if the reamer 
supplied by the conduit company is properly applied. 

rusting I have not trespassed too far upon your valuable 
space, and that this important matter will be once and for all 
tbreshed out. 
W. H. Isherwood. 


Two-Phase Motors. 


I beg to ask the aid of your columns regarding the fol- 
lowing difficulty I have met :— 

As a draughtsman with one of the leading electrical firms, 
I have recently been trying to master the principles under- 
] m the calonlations necessary for two-phase motors (induc- 
tion). 


COMMON RING 


Diagram showing one section of armature winding; 8 sections in all, 96 bars 
| per section in вегїев; 288 bars in al] approx. sect. 
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Resistance. 


Field winding diagram. 


I have got on all right with one exception, and it is with 


this exception 1 ask your aid; as, though I have asked the 
aid of several well-known engineers, none of them were able 
to help me. 

Two-phase motors are often wound on the armature or 
rotor with a “star” winding, and I have been unable.to do 


the necessary calculations for such a rotor. I got on all right 
with short-circuited rotors, and also those with two or more 
entirely separate circuits. 

I have hunted through all the books and papers I could 
find, but though I got plenty of information about short- 
circuited rotors, and also the formation of a “field” by a 
“star” winding, I found nothing about such a winding on 
the rotor. | 
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I here give you a diagram. I also enclose a print of this 
winding as used on a motor. | 

а, b, and c are connected to the slip rings, and o is a 
common connection. In a two-phase motor what would be 
the E M.F. produced in а rotor wound thus, what would be 
its equivalent resistanoe and what wonld be the watta lost in 
such a winding? I really wish to know how to calculate 
puch a winding to give a certain power. | 

This seems to bs a puzzle for most үм men, but pos- 
а! some of your readers will colve the problem for me. 

hanking you in articipation of your help, 


E. C. Wilson. 


и Eleetric Piping. | 

It is very clear that before long wood casing will be as 
extinct. as wood oleata and metal staples are at the 
present day. Having used several kinds of conduit systems, 
I have come to the conclusion that the “ Simplex " tubing is 
by far the best and cheapest in the market. 

In my opinion insulated pipes are quite unnecessary unless 
it be for outside use. І do not agree with Mr. Batt using 
an inferior insulation and relying upon the insulated pipe for 
the insulation test. It is far better to have a highly insn- 
- lated wire and not depend upon the pipes for insulation, 

The main items to be considered by the contractor are 
—oost, labour, and a satisfactory test. 

Insulated iron pipes v. Simplex :— 

1. The oost is very great. 

2. er require to be “let into" the walls, the external 
diameter being во large, owing to the insulation inside. 

9. They require to be screwed, and are very awkward to 
work in some places, owing to bends, unless a long thread is 
made and the pipes cut to a right length so as to run the 
union firat one way and then back again to meet the other 


ipe. EE 

4. The unions are so big, and if struck witha hammer the 
paint is liable to be damaged, &nd then they rust through 
the plaster, and are an endless trouble. I agree with Mr. 
Batt that it is a fine system, and the bending of pipes is 
quite easy, but the system is too clumsy to be fixed on a 
ee brick wall; for instance, in a private house division 

Brass and composition tubing are out of the question, as 
they have no mechanical strength, and do not prevent nails, 
&o., being driven through them. 

In my opinion, the “ Simplex " tubing is all that can be 
desired. It is cheap and strong, and the interior is very 
smooth, the bends are sometimes rather rough, but they can 
bs detected and not used. The system if carried out with 
the accessories supplied by the makers, makes the finest 
installation that can be desired, and jointing is done awa 
with if “looping is us d. wherever possible, of course, it 
advisable to solder the loops to get a through connection. 

The worst thing about the “Simplex” is the bending, it is 
impossible to bend it neatly. I have tried several ways 
withont success. 

I may mention I have no interest in the Simplex firm, 
and only speak from experience. No electrical engineer 
would use gas barrel for any length owing to the roughness 
of the interior. 

Junction boxes are not made in enough patterns at the 
present time, but demand will soon make this good. 

Wishing the conduit system all success, and that con- 
densation will not play the same tricks it has done with bell 
installations, 
; . Jno. G. Burchell. 


Permit me'to make a few remarke, re piping for instal- 
ions. 


Му long and varied experience of casing of various de- 


scriptions has been that, until quite recently, most of the 
systems in the market were most unsatisfactory ; take, for 
example, the common or garden gas piping, it is both heavy 
to put up, clumsy and unsightly in appearance, and is aleo 
diity to fit up, consequent upon the red and white lead at 
the joints, and also the rough exterior. Or, again, that 
highly respectable but antediluvian wood casing, which looks 


very well when painted, but alas, how often is this, in new. 


in old buildings ? It cannot fuse, certainly, 


but if it once gets wet through, it has a very detrimental 
effect on the wires. 

Iu my estimation, after using it under many and varied 
conditions, there appears to be no better casing or piping 
than the conduit manufactured by the Simplex Steel Conduit 
Company, of Birmingham. By reason of its being con- 
struoted of steel, the weight of the conduit has been materially 
reduced, thereby making an article handy to work, and 
neat in ap noe. Its great recommendation, however, 
is, I a in all the T -pieoes, bende, boxes, and 
sockets, &c., being bored in а lathe, so that the conduit fits 
accurately into them, making a very neat joint, without the 
requisition of any screwing whatever, thus effecting a saving 
of 50 per cent. of the time required in putting up an instal- 
lation, which is a very great consideration in the cost of a 
contract. It is certainly, in my opinion, the conduit of the 
fature, as it is possible to effect a tremendous saving of tine 
and labour. | 

The interior of the conduit also is во b2autifally smooth 
and clean, through being enamelled inside as well as out, that 
there is no fear of any abrazement of the wires, Another of 
its advantages is described as Inspection” parta, such ав 
boxes, Ts, bends, &c. These have close-fitting flat covers, 
easily removable, to facilitate drawing wires through or 
inspecting same. "m 

This system, which is simplicity itself, seems, to my mind, 
to have solved the problem of а good permanent mechanical 
protection for wiring. 

With apologies for encroaching on your valuable time and 
space, 


Harold E. Owen, E. E., M. I. M. E. 
London. | 


Signalling on Single Lines of Railway. 


I beg to assure Mr. Holling that there was no intention of 
conveying the impression that an alternative method to his, 
of dealing with non-passing staff stations, had been devised 
by “merely breaking the lines.” Neither was it intended 
to convey the impreesion that any such device existed. 

What it was intended to show was, that the inter- 


. d»pendenee effected by Mr. Hollins's apparatus is created by 


regulation under other, bat not dissimilar conditions, and 
that this offered a basis for approaching the problems which 


have to be solved. | 
| The Writer of the Article, 


A Hint to Oxf rd. 


Аз a regular reader of the ELECTRICAL REVIEw, I notice, 
with great interest, the pioture on page 669 of the current 
issue of that, апа trust that it will be read by not a few 
people residing in Oxford. I write this epistle duly mindful 
of the arduous labours of Mr. Edward Williams-Byron- 
Nicholson, M.A., of Bodleian Library fame, in behalf of the 
overworked tram horses of Oxford, and I feel sure that if 
but a few of your readers residing in Oxford knew as much 
as I do of that gentleman’s un energies- in behalf of 
Oxonian tram horses they would, I feel sure, combine with 
him in getting the aforesaid picture to be realised in Oxford. 
I notice that at Birmingham, 5 aud other large 
towns, electricity and steam are as the motor power 
for the tramways, and I cannot for the life of me see why 
Oxford should stand aloof from adopting the best and 
latest improvements in connection with her tramways auless, 
perhaps, that she is still heedless to the sufferings of the poo 
overworked and overloaded horses of her tramway company, 
and also of the comfort of her poor sweltering folk packed 
together in a close stuff y atmosphere, and then, even when a car 
is as full as it is entitled to be, the сш = drivers 

rmit any amount more passengers to embark, I suppose, 

or the sake of getting extra fares and of further adding to 


the discomfort of previously taken up 


passengers. 

Now, as I know that Oxford already possesses electric 
light works, and that the electric light. maina can supply 
motive power for working tramcars as designed іп the 
aforesaid picture, by being connected with the car either 
from above or from beneath, there should be no difficulty 
in adopting the system advocated as aforesaid by the 
ELECTRICAL REVIEW, and then the tramway. company at 
Oxford would be spared the trouble of having to buy, tend, 
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house, and keep a quantity of horses, and, on the other hand, 
* overloading” would not во often be laid at the doors of the 
Oxford Tramway Company as it now is. 


I might add ав а further reagon for adopting the tramcars. 


as designed in the aforesaid picture, t in dear old 


pictureeque Oxford the ugly advertisement-covered cars as at. 


present used аге a most repulsive eyesore, but that considera- 


tion I suppose may be lost on the majority of your readers, 


who like to know that Leather's boots are the best, or 
that “ Froth's soap is matchless for the complexion.” 


Henry James Saint Benno Cunliffe, M.A., Oxon. 
May 2nd, 1899. 


BUSINESS NOTICES, &o. 


Auction Sale.—Yesterday Messrs. Faller, Horsey, Sons 
and Cassell offered for sale by auction at Greenland Place, Camden 
Town, the electrical plant, motor cars, &c., of the Elieson Lamina 
Accumulator Company. 


Bankruptcy Proreedings.—On the 28th alt. the public 
examination of J. E. Stott, electrician (J, E. Stott & Oo.), was opened 
at the Bankrapicy Oourt, Huddersfield. The examination was 
adjourned until June 12th pending the settlement of а dispute in 
regard to a contract. 

At the Sheffield Bankruptcy Court last we«k a discharge was 
granted (with a suspension for two years) in the case of J. H. 
Dewhurst and G. Longden (John Dewhurst & Son, mechanical and 
electrical engineers). 


Liquidations, Dissolutions, &c.—The Direct Electric 
Generator Syndicate and the Direct Віесігіс Generator (Foreign 
Rigbte) Syndicate, Limited, are both to be wound up voluntarily. 
Mr. P. Mason, of 64, Gresham Street, E.C., is liquidator of both 
concerns. | 

We are informed that Messrs. G. R. Blot & Oo., Limited, are in 
liquidation. Messrs. Fairbairn & Wingfield, 64, Oannon Street, H. O., 
are liquidators. 


Books Received,—*" Fire Tests with Glass"; three 
casements glazed by the British Luxfer Prism Syndicate, Limited. 
The British Fire Prevention Committee’s report. 16. 

"Transactions of the Society of Patent Agents.” 1898. 50, 
Chancery Lane, W.C. 


Business Announcement.—Messrs. Percy Huddleston 
and Co. have sold by auction to Messrs. W. R. Edwards and S. F. 
Beevor (of the Thames Valley Launch Company, Limited), the lease, 
goodwill, and business of the Upper Thames Electric Launch Oom- 
pany, carried on by E. W. Bowles, at Henley-apon-Thames. See our 
“ Official Notices " this week. 


Catalogues, Lists, &c,—From the Electrical Company, 
Limited, we.have received a list giving prices and illustrations of 
lampholders for various purposes. We have also received from the 
British Hlectric Meter Company, of Aldersgate Street, a phlet 
containing an illustrated 5 of the Bastian patent electricity 
meter, and some notes on its advantages. 

The Orystal Electric Lamp and Rose & Bird, Limited, have issued 
an illustrated catalogue of their several classes of incandescent lamps 
and terminals, giving revised prices of same. 

From Messrs. W. N. Brunton & Son, of Musselburgh, we have 
received a list giving a table of sizes, weights, &c , of mild steel wire. 
Another table is given, compiled by Mr. Brunton, on a method for 
calculating tons per square inch. 

Mr. Emil Passburg, of Berlin, sends an illustrated list of his patent 
vacuum drying apparatus for rapidly and economically drying elec- 
tric ino dynamos, India-rabber, and chemicals used for vulca- 


Change of Address.—Mr. A. C. Eborall hag removed 
from 11, Queen's Road, Chelsea, to 104, Upper Tulse Hill, S. W. 


Clutterbuck v. London Eiectric Supply Corporation, 
Limited.—In the Westminster County Oourt, Judge Lumley Smith, 
Q.0., and a jary, had this case before them on Wednesday. It wasa 
claim by Geo. Olutterbuck, keeper of coffee and dining rooms at 
1 and 14, Queen's Road, Peckbam, for 10 guineas damages for loss of 
business and to ooncrete by protracted excavations carried 
out in front of his premises by defendants while этш eleotric light 
mains. 30s. was paid into Court. The jury found for the plaintiff 
for £4 10s, including the 30s. in Oourt, and judgment was given 
accordingly, with costa. 


Staff Concert.—A grand Bohemian concert was given by 
the staffs of the City of London, the Metropolitan, and the London 
Electric Lighting Companies, on Friday, April 28th, in the Grand 
Hall, Freemasons Tavern, J. Oecil Boll, Esq., presiding. The artistes 
were Madame Kate Cove, Miss Jessie Hotine, Miss Emily Foxcroft, 
Mr. Dalgety Henderson, Mr. Charles Tree, the Field - Fisher 
Qaartette, Mr. Mel B. Spurr, Mr. Charles Couyers, Mr. Walter G. 
Ohurcher, Mr. John Warren, and Mr. Sidney Hill (accompanist). A 
very pleasant evening was spent, about 800 being present. 


Electrical Wares Exported. 


WEEK ENDING APRIL 267TH, 1898. | WEEK ENDING Арві, 25TH, 1699. 


Adelaide Value 2122 Alexandria .. “© ..Value £10 
Alexandria .. "m Va m 25 " Teleg. stores .. ёж 50 
` Teleg. mat. . 205 Amsterdam .. ps B 15 
Amsterdam.. . .. ...  .. 110 | Bombay 50 
Bangkok .. "NET 2s 18 Boulogne б 51 
Barcelona. Teleg.mat... .. 41 | Buenos Ayres 1,100 
Beira. Teleg. mat. = zi 47 Calcutta .. 396 
„ Teleph. mat. .. 672 Cape Town 164 
Bombay. Teleg. mat. .. .. 416 | Colombo . 188 
Bordeaux , „„. .. 74 | Copenhagen 110 
Boulogne са . 67 Demerara 13 
Brisbane. Teleg. mat. .. .. 1,851 Durban  .. 964 
Buenos Ayres .. 980 " Teleg. mat. .. .. 176 
Calcutta К 844 Gothenburg va T x 88 
Cape Town 992 Hamburg 226 
Christiana 40 Madras "S 186 
Colombo 88 Mauritius. 95 
Copenhagen is - 15 Melbourne .. v3 x ; 96 
Delagoa Bay ^ is . 490 » Teleg. mat. . 4,421 
Demerara .. .. a .. 8 DEO Teleg. mat. | 2 
Teleg. mat... . 104 о.. P ; ; 
Durban о | Рогі Elizabeth .. |. 897 
„ Teleg. mat. .. .. 1,780 н Teleg. mat. 15 
East London si tee . 916 Rotterdam. Teleg. mat. 85 
Flushin 49 Shanghai ый ex 102 
Fremantle 103 Singapore .. 96 
Hamburg 185 Sydney 254 
Lisbon 15 Tientein  ... 14 
Malaga p 2 n .. 4853 Wellington .. x zw & Uk Hl 
Melbourne .. 893 » Teleg. mat. .. PE 89 
North Sea. Teleg. cable .. 5,996 | Yokohama .. T 180 
Piræus wd ‘its . . 110 
Port Elizabeth  .. .. 107 
Porto Alegre. Teleg. mat. 80 
Rio Janeiro. ü » . . 4,704 
Saigon ee ee ГЕ Ј ee £0 
Santander de ee oe ee 60 
Shanghai. Р i ks 87 
Stockholm. Teleg. mat. . . 166 
Sydney 22 is > .. 966 
Townsville .. vx са .. 400 
Trieste. Teleg. mat. .. 400 
Vera Cruz .. sé <% ‘i 57 
Wellington .. Ux vs . 201 
"i Teleph. mat. .. 887 
Тоба! - £22,919 Total 211,961 
Foreign Goods Transhipped. 
New York . .. £177 Melbourne. Telephones 


.. £44 
Trinidad. Blec. light apparatus 83 


— 


Total . £ 


— 


Electrical Wares Exported. 
WEEE ExNDING May 3RD, 1898. WREK ENDING May 2np, 1899. 


Amsterdam .. .. Value 295 Adelaide .. Value £280 
Auckland : id "Y 48 Amsterdam .. Я A e 71 
Barcelona v T .. 998 Auckland .. Su d is 99 
Bordeaux .. zs x $3 18 Bahia. Teleg. cable 19,567 
Boulogne 169 kok  .. ae 10 
Calcutta 49 Boulogne " à i fl 
Cape Town В 1,078 Buenos Ayres а ж .. 2,018 
Durban cs vs а .. 466 й ü Teleg. nat. .. 890 
"m Teleg. mat. .. .. 61% Calcutta ves 59 T .. 648 
East London ee v T 81 Cape Town .. "x o >.. 586 
Flushing - is ss 19 Colombo = 7 - 61 
Fremantle .. а $3 .. 200 Durban x D Us . 840 
I. is Ps m es .. 402 | East London is ys .. mMm 
Mauritius .. a T 85 78 Gibraltar ke BA và 17 
Melbourne .. 2 T 85 85 Gothenburg T ae + 94 
Monte Video Е 55 50 Halifax S T - .. 589 
Penang T jd si - 24 Hamburg .. ia vx .. 150 
Port Riizabeth  .. "T .. 410 Hong Kong .. ee "m .. 864 
Stockholm. Teleg. mat. .. 485 Melbourne .. ya i . . 174 
Sydney a 2 as . 148 A Teleg. mat. .. 640 
okohama .. V ii .. 1,898 Montreal. Teleg. wire .. en 58 
I Teleg. mat. .. .. 8,000 New York .. is oe .. 187 
Odessa. Teleg. mat. es 80 
Piræus "T v at .. 18 
Port Elizabeth  .. si .. 101 
Port Said te x ex 8 
Stockholm. Teleg. mat. .. 918 
Bydne s es > .. 8966 
Teneriffe .. T . T 25 
Vladivostock ss ys .. 180 
Total T £6,681 Total T £11,497 

Foreign Goods Transhipped. 
Barbadoes. Teleph. mat. .. 448 | Flushing. Elec. apparatus £15 
Barcelona .. xx T ; 11 Stockholm. Teleg mat. 90 
£85 


| 
'l'otal "m as £64 | Total 
[ 


The “Dynolite” Cycle Lamp.— The Electrical In- 
ventions and Manufacturiog Company, Limited, uf Manchester, 
have sent a specimen of the Dynolite" electric cycle lamp, com- 
prising "generator," bracket,lamp and reflector. The generator is 
constructed with modifications that make it suitable to the peculiar 
conditions under which it has to bs used on а cycle. The magnetic 
field is formed of permanent magnets between the poles of which 
rotates an armature of a special design, so wound that while it generates 
sufficient current to give light at low speed, does not materially 
increase the voltage, however high thespeed may become, and so avoids 
injuring the incandescent lamp. The armature spindle runs in long 
bearings, which are efficiently lubricated. Oa an extension cf the 
armature spindle is mounted a small pulley, in the groove of which 
fits a rabber ring that can readily be replaced in case of wear. This 
rubber-tyred pulley is brought into contact with the rim of the 
front wheel of the cycle, which transmits the movement to it and 
causes the armature to revolve. The body of the generator is 
mounted on bearings, so that it has a rocking movement at right 
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angles to the wheel; this rocking movement being controlled by a 
spring that tends to press the above-mentioned pulley against the 
rim. By this means, ties in the shape of the rim (the 
variations from a true circle) are allowed for, and no undue pressure 
or strain is put on the spindle. This movement is also made 
use of to throw the pulley out of contact with the rim, when the 
light is not required. The external case of the generator is of 
polished aluminium. It is mounted on а bracket of light and 
strong construction, that is fixed to one of the front forks by a band 


clip. A cycling member of our staff has been trying the lamp for 
some time and reports favourably on it. It gives а rcp light at 
3 to 4 miles an hour, and apparently reaches its maximum brilliancy 
at about 8 milesan hour The jolting on suburban roads seems to 
have no effect on it, and even at ths pace of a crawling hansom the 
light emitted is evidently sufficient to fulfil the requirements of the 
‘law as even crossing at Oharing Oross at a snail’s pace right in front 
of the man in blue no objection was taken to the temporary dimness 
of the light. To our cycling friends it should be of interest asa 
solution of a problem which has exercised the minds of many of 
them. It is ingenious, and unliks many ingenious contrivances, so 
far as it hes teen tried it is reliable. | 


The City Efectric Lighting Contracts.—Mr. Algar 
resented a report from the Streets Committee to the effect that a 
farther opinion of counsel had been obtained in regard to the electric 
lighting contracts. It was recommended that a copy of the opinion 
should be forwarded to Bie Courtenay Boyle with a request that he 
would delay for the present his report upon the recent public inquiry. 
The committee stated in their report that, in addition to obtaining 
an opinion from Mr. Danckwerts, they had consalted Mr. Swinfen 
Eady and Mr. Warmington on the validity of the present contract. 
Counsel had conferred with Mr. Danckwerts, and the report of the 
learned counsel was as fo!lows:— 


The following are the material dates of the facts upon which we are asked 
to base our opinion :— 

May 19th, 1890.—Brush Coatract (Central District) with Commissioners of 
Sewers. 

May 28th, 1890.—Laing-Wharton Contract (Eastern District) with Com- 
missioners. 

August 18th, 1890.—Brush and Laing-Wharton orders confirmed by Parlia- 
ment. 
February 5th. 1891.—Brush Contract (Western District). Formation of 
Pioneer Company. 

February 6tb.—Contract between Pioneer and Brush Companies, ditto Laing- 
Wharton Companies. 

February 10th.— Alderman Sir Joseph Savory registered as holding 25 shares 
in Pioneer Company. 

February 10th.—Mr. MacGeagh, C.C., registered as holding one share in 
Pioneer Company. 

February lith.—Alderman Bir Joseph Savory registered as holder of 200 shares 
in Brush Company, Brush divisional order (Western District), 

March 4th.—Alderman 8ir Joseph Savory sells 40 Brush shares. 

March IIth.—Alderman Sir Joseph Savory sell 160 Brush shares. 

City of London Electric Lighting Company formed. 

July 18th, 1891.—Contract between City Company and Pioneer Company. 

July 15th.—Mr. MacGeagh registered as holder of 28 shares in City Company. 

August 21st. — By indenture this date, undertaking under Brush orders 1890and 
1891; Laing-Wharton order 1800, and contracts Мау 19th, 1890, May 98th, 1890, 
and February 5th, 1991, transferred to City Company. 

August 16th, 1892.—Alderman Sir Joseph Savory registered as holder of 950 
shares in City Company. 

Mr. MacGeagh was in and after February, 1891, a Common Councillor and 
Commissioner. 

Under the above circumstances, we have no doubt that the two Brush con- 
tracts with the Commissioners of Sewers and the Laing-Wharton contract 
with the Commissioners, which were transferred to the City of London Electric 
Lighting Company, are null and void. 


Mr. Algar moved that the Court should agree with the committee 
in their report, and the Court agreed. 

The Town Olerk read a letter which had been received from the 
City of London Electric Lighting Company suggesting a meeting 
between the Streets Committee and the company. The letter, which 
was dated the 12th ult., and sigued by Mr. Cecil Bull (the secretary), 
stated that at an informal interview between a representative of the 
company and some members of the Streets Committee on the previous 
day it was suggested that а meeting should take place between the 
company and tLe committee, and that a frank interchange of views 
would be of benefit to both sides. The bcard of the company, the 
чч concladed, would Ъз happy to meet the Streets Commifége in 
the matter. up 

Mr. Turner moved that the letter should be referred to the Streets 
Committee for the members to obtain the opinion of the Ci 
S »licitor, and to act accordingly. 

Major Dunfee having seconded the motion, 

Mr. Brooke-Hitching moved that the Streets Committee should be 
instracted to seek an interview withthe company. The committee, 
he declared, was bound to adopt that course, as it was a natural one 
to pursue. If the Corporation was ever to possess the control of the 


electric lighting in the City, it was time that that body opened 
negotiations with the electric lighting company. If that courss was 
not adopted it would be for the committee to consider whether they 
should recommend the introduction of a competitive supply. The. 
fact wae, Mr. Brooke-Hitching said, that the Corporation was now 
iu an impasse. ү 

Mr. Deacon, in seconding the amendment, said it wasa natural 
and businesslike course to puraue. 

Mr. Judd reminded the Court that it was essential that the Court 
should view the position as men of business, more especially as the 
difficalty of the situation had been added to by reason of the 
opinion of counsel that the existing agreement was null and void. 
Let the Corporation, he said, meet the representatives of the com- 
pany,and endeavour, to the best of their ability, to settle the im- 
portant question in which the citizens were so largely interested. 

Mr. Deputy Johnson objected to the use of the word “ instructed," 
as he did not wish to tie the hands of the committee in any way. 

Mr. Morton asked the Court not to forget that the Corporation was 
now out of bondage, it having obtained its freedom owing to the 
action of some members of that Oourt. Having recovered its 
freedom— which ought never to have been lost—the Corporation 
should be extremely careful that it did not give its freedom away 
again. Attempte, he declared, had been made to increase the price 
of the shares of the electric lighting company, it being alleged that 
the Corporation was going to buy up the undertaking on the com- 
pany's own terms. Mr. Morton said that, so far from any negotiations 
having taken place prior to the Board of Trade inquiry, the company 
had absolutely defied the committee until counsel had declared that 
the existing agreement with the Company had baen rendered null and 
void. He then explained how the informal meeting took place at 
the Guildhall between representatives of the company and some 
members of the Streets Committes. The chairman (Mr. Algar) was 
spoken to on the subjact, and, with his usual courtesy, he (the 
chairman) invited the representatives of the company into a com- 
mittee ro-m, and, after hearing what they had to say, informed them 
that any suggestion they had to make must be put in writing and 
addressed to the Town Olerk. Mr. Morton then moved that the 
consideration of the letter should be postponed for a month, adding 
that it behoved the Corporation to act most carefully ia the matter. 

Mr. Brooke-Hitching said he very readily withdrew his motion in 
favour of Mr. Morton's. 

Mr. Moojen, in seconding Mr. Morton's proposition, said he 
regarded the letter from the company as an attempt to go behind 
the inquiry which had been held by Sir Oourtenay Boyle. While 
the whole question was sub judice it would be not only unfair but 
most irregular to enter into negotiations with the company. 

Mr. Morton's motion for the adjournment of the matter for one 
month was then adopted by а sweeping majority. 


Extension of Premises. — The Hart ` Accumulator 
Company, Limited, has just extended its works at Stratford. 


Hammersmith Electricity Extensions. — In our 
recent article on the extensions at the Hammersmith electricity 
works we mentioned that the cables wero of Oallender's manufacture. 
Аз а matter of fact all the mains for the new, as well as under the 
original contract, have been manufactured and laid by the Callender's 
Cable and Construction Company, Limited. These contracts covered 
the supply and laying of the high tension feeders and arc light cables, 
and all the low tension distributors. They also included the erection 
of the arc lemp-poste and the fitting up of the sub-stations. The new 
feeders which have been laid have a total length of about 5 miles, 
and have supplied 10 sub-stations. They are drawn into cast-iron 
pipes which were laid by the Oallender Company, and consist of 
concentric cables, insulated with bitumenised fibre, and lead sheathed 
being finished by a strong braiding over the lead. The longest o 
these new feeders is taken from the generating station vid Fulham 
Palace Road and Kirg Street to a new sub-station which has been 
built at Young’s Corner, close to the Ohiswick boundary line. This 
cable has a total length of about 14 miles, and the sectional area of 
each of its conductors is 1 square inch. On its way it taps the sub- 
stations at the Grove and Holcombe Street. The other new feeders 
vary in sectional area between 10 and ‘05 square inch, and are run 
from the generating station vid Great Church Lane to Hammersmith 
Road; from the Town Hall to Brook Green; from Shepherd’s Bush 
sub-atation vid Goldhawk Road to Stamford Brook Road; and from 
Shepherd's Bash sub-station vii Uxbridge Road to Askew Road. 
There nsw sub-stations have been fitted with the special form 
of high tension cut-out box made by Messrs. Callender. 
Fases are provided which are attached to porcelain supporting 
pieces provided with handles, which pieces fit into clip contacte, 
and can easily be removed, so that any feeder or transformer 
can be detached from the bus bar without inte:feriag with any other 
feeder or transformer. Low Tension Distributors.—About 7 miles 
of new distributors have been laid, sisss varying from ‘3 square inch 
to 15 square inch. They are concentric cables, insalated by bitu- 
menised fibre, lead sheathed, yarned, armoured by two steel tapes, 
yarned and compounded, and are laid direct in the ground, being 
further protected by bricks which are placed dry over them. The 
ends cf these cables ате brought into the sub-stations and are con- 
nected through cut-out boxes to a bus bar, and they are provided 


with cut-out apparatus of the same type as that used for the high- 
tension 


mains. Arc Lamps.—60 new aro lamp-posts have been 
erected, and & complete new circuit has been run from the central 
station, which consists of about 5 miles of 7/16 concentric cable. 
This is of the high tension lead sheathed type, and is drawn into cast 
iron pipes; 50 lamps are run in series on this new circuit, aud the 
two circuits which previously existed have been re-arranged, some of 
the new lamps which have been erected ha been added to each 
of them. Oonnection is made between the high tension main and 
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the switches in the base of the post by twin vuloanised bitumen lead 
sheathed and braided cables, which are drawn into cast-iron pipes, 
and the lamps are connected alternatively with the outer and inner 
conductor of the main. Each lamp- is also provided with all por 
of incandescent lamps, and is supp with an automatic switch 
which enables the incandescent lamps to be put in cirontt from the 
station when the aros are switched cff. They can also be extinguished 
from the station by passing the high-tension current through the 
circuit momentarily in the re direction. Spare Pipes In 
addition to the pipes laid for the cables, spare pipes have been pro- 
vided in many p „ #0 that additional cables can bs drawn in when 
шла sind ped da ipa dg Pa cd qud 
' lengtb, ches an 
3 inches in diameter. ин via s ai 


Joyner's Switch Lampholder.— A sample of this has 
been handed to us by Mesem. Chas. Joyner & Co., and we find: it an 
ingenious device. It is designed specially for high voltage, and we 
understand it is approved by oo tions and supply companies. 
As will be seen by our illustration the side of the holder is removable 
for wiring, which is extremely easy, the insulation comes right up to 


the terminals, and the cord grip screws right down on the porcelain, 
forming a positive grip on the holder. The contact is on the cam 
system, but it is ia this particalar that we think the switch might be 
improved ; mechanically it does not strike us as being so strong as it 
might be. Improved in that respect it would be most desirable, as 
the most careless wireman could hardly get at fault in any way. 


Messrs, J. Masgrave & Sons.— We understand that 
in addition to the two engines supplied for the Manchester electricity 
Musgrave have in band engines for the Bonthport Corporation, 

usgrave have en or t outhport on, 
Lowestoft, Bolton, and Hammersmith electricity works. These 
yp ке, for electric light and traction work, totalling to about 


The New Clock at Liverpool Street о of the 


largest electrico clocks in the world has just placed in 
position at Li Btreet Station. It is ded from the 
central station, is of Gothic . and oan be 


| clock, according 
фо the City Press, will be worked by a regulator clock fixed in the 
Main Telegraph Office. The latter clock has been adjasted, 
and is kept strictly in accordance with Greenwich time. The elec- 
tric contact fixed to the new electric clock will be joined into circuit 
with the other electrical clocks at various parts of the station, and 
thus an electrical current will Ъз transmitted to all the clocks, the 
hands of which will move in unison every 15 seconds. 


Non-conducting Cement. — Messrs. Lonsdale Bros., 
Limited, Blackburn, send us particulars of their patent plastic cork 
non-conducting cement for covering boilers, piping, &c. The object 


of the composition is to prevent radiation of heat and во economise’ 


fuel. It is claimed for this cement that it will show a leak at once 
at the right spot. If the boilers or piping are covered and varnished 
over, the varnuh will blister at the spot where the leak is situated. 


Messrs. Lonsdale send us а long list of firms who are their 
cement, and among them are the names of many of the bading 


gineering firms in the kingd he borough electrical engineer ai 
K ingaton-co-Thames — dt l in eee makes 
a neat and clean finish, 

Personal.—Messrs. А. Vandam & Co. have appointed 
Mr. Edward Ward, late of Ellis & Ward, of Birmingham, as their 


representative. 
The Responsibilit of Workmen.—“ Fools rush in 
where angels fear to . Though we quote this commonplace 


saying we must not be understood to hold that it is impossible fora 
fool to be an angel or an angela fool. It comes into our head with 
reference to the performences of oertain British workmen which 
prove abundantly that they sre of opinion that they are the special 
subjects of providence, or else that they think the Workmen's Com. 
pensation Act an excellent refuge in time of trouble. We are pretty 
sure that many a workman bas received large sums of money as 
eom tion from an employer when tbe irjared man's carelessness 
bas been the main or only cause of the disaster. The failure to use 
India-rabber gloves (although ready to band) when handling live 
mains is one of many ways in which accidents, fatal and otherwise, 
have occarred from time to time. Bat in spite of all that has been 
said and written in the way of warning, such fatalities and accidents 
will continue to repeat themselves. One effect of the Workmen’s 
Compensation Act seems to have been to give a greater license to 
men to rush into danger, or at least to excuse their taking every 
possible precaution to keep out of harm's way, whereas, previous to 
the passing of the Act, the chances of compensation wera more 
uncertain unless it could ba proved beyond doubt that the master or 
bis machinery were responsible. We are not at all sorry that work- 
men have been fined at Manchester, upon the prosecution of а factory 
inspector, for neglecting to use the safeguards provided by employers. 
A working sawyer has been fined Us. and costs for neglecting to 
maintain the guard of а circular saw, and an engineer employed by 
another firm bas had to pay 40s. and costs for failing to maintain the 
fencing of a gas engine. А few such prosecutions will help to bring 
before the working man tbe fact that his smployer is not the only 
party to incur liability, and they cannot fail to have a salutary effect 
upon the general body of workmen who have anything to do with the 
care of machinery. 


Trade Announcements.—The amalgamation of Messrs. 
Naylor & Holmes, brassfounders and finishers, Keighley, with the 
Keighley Electric Engineering Company, Limited, is announced. 
The two Шерт ici мачо. Copper w. € шт pete 
management a can Brass an per 8, by 8 an 
title of the Keighley Electrical Engineering Oompany, Limited. 
We are informed that the state of affairs is this: T'he lease of the 
Keighley Oompany on their present premises, Alexander Works, 
Keighley, being about to expire, they bave purchased tbe Valcan 
Works of Mesers. Naylor & Holmes, of Keighley, together with their 
brassfounding and finishing business which they will amalgamate 
with their own manufactures, and the Valcan Works, to which the. 
company is removing, are to be extended and additional plant pat 
down to meet the requirements of rapidly increasing trade. Messrs. 
Naylor & Holmes have done a considerable business in underground 
janction box fittings, and this branch will be continued and further 
developed by the Keighley Electrical Engineering Oompany, 
Limited, under the same menagement as heretofore. 

Messrs. The Blake & Kaowles Steam ramp Works, Limited, 
inform ns tbat they have app inted Mr. Philip 8. Doherty, оѓ. 
В. James Obambers, 40, S uth King's Street, Manchester, as their 
sole agent for Manchester and district. 


Wireless Telegraphy.—I: is stated that Mr. Marooni has 
acquired large premises at Chelmeford, where he intends to carry on 
the manufacture of the instruments in connection with his system of 
wireless telegraphy. Experiments are also to be carried out at 
Ohelmsford, and for this purpose a huge pole is to be erected, so that 
messages may be sent from the county town to some point on the 
Essex coast. It is also stated that steps are being taken to establish 
a S -hool cf Wireless Telegraphy in London. The Board of Trade are, 
it is added, moving in the matter. 


Works Extensions,—Messrs, Johnson & Phillips, of 
Old Charlton, are having built an extensive addition to their works. 


Electric Fittings.—Oar rep'esentative recently visited 
the showrooms of Mr. H. W. Oalderbaak, 78, ve Btreet, 
Manchester, and found them tastefully fitted up for the display of 
electrical fittings and glassware. Among the articles exhibited were 
samples of Messrs. Chas. Joyner & Co.'s manufactures—elec:roliers, 
switches, lampholders, and ceiling roses; globes and shades mana- 
factured by A. & В. Cochrane, of Glasgow, the “James” enclosed 
arc lamp (James & Mills, Pendleton), whose noies he holds for 
Eo dn district, We trust his enterprise will reap its due 
rew 


ELEOTRIO LIGHTING NOTES. 


Aberdeen.—The mains are to be extended to the Ander- 
son Drive and to Queen's Road West. 


Ambleside.—The Distriet Council last week had before 
it the question of entering into an agreement with the Windermere and 
District Electricity Supply Oompany for supplying current in bulk. 
The Council went into committee to consider the terms, &. 
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Asylum Lighting. — At last week's meeting of the 
governors of the Richmond Asylum it was reported that, with refer- 
ence to the electric installation at Portrane, in connection with which 
the governors passed a resolution protesting against the action of the 
Board of Control in accepting & tender of a Belfast firm in prefer- 
ence to that of a Dublin firm, a letter had been received from the Board 
of Control stating that the lowest tender was that of Mr. Drennan, 
of Belfast, at £9,436 17s , but he subsequently withdrew it owing to à 
riss in the price of materials. The next lowest was that of Mesers. 
Port, Sykes & Co., Dublin, £9,908 9з. 64., but this tender was not in 
accordance with the specification, and could not be considered. The 
next lowest tender was that of Walsall Electric Company at £10,758, 
but they withdrew it subsequently. The next lowest tender was that of 
Messrs. W. Coates, Balfast, at £10,892, and was in strict accordance 
with the fication. This firm had carried out contracts in various 
other institutions, and had done the work in a satisfactory manner. 
The next lowest tender from Dublin, in accordance with the specifi- 
cation, was £942 3s. 6d. above that of the aceepted Belfast firm.—Mr. 
Orczier said that in face of that letter, they could not but feel satis- 
fled with the action of the Board of Control. 


Bath.—At a meeting of the Electric Light Committee 
last week the Works Sub-Committee reported that the excess on 
extending the station and laying down new plant was estimated at 
£7,395. Mr. Metzger, the electrical engineer, stated that between 

£16,000 and £17,000 would be required for the extensions of mains 
sanctioned by the Oouncil at the last meeting, and various new 
plant, transformers, &c., and allowiag £1,000 for contingencies, they 
recommended that a further loan of £24,000 be obtained. A resolu- 
tion was passed that the Urban Sanitary Authority bs recommended 
to apply to the Looal Government Board for permission to raise 
another loan of £24,000 for electric lighting purposes. This will 
make the total loans for this object between £78,000 and £79,000. 
With reference to the noise made the new arc lamps, Mr. Gate- 
house sent in a detailed report, which showed that they were still in 


a very unsatisfactory state. A telegram was received from Mr. R. 


Hammond, the expert adviser of the committee, панаа that the 
contractors were arranging to reduce the voltage in the lamps, and 
the company recognised thei: liability to abolish abnormal noise. 


Bermondsey.— At a meeting of the Vestry on Monday, 
Mr. T. Oox, on behalf of the Electric Lighting Committee, reported 
that the Bill to confirm the Vestry'a provisional order had been read 
a second time in the House of Commons and ordered to be com- 
mitted. A petition praying to bs heard against the Bill had been 
presented by the London Electric Варр!у 8 The Oom- 
mittee had therefore decided to retain Mr. R. Littler, Q.0., to con- 
duct the Vestry's case, and had instructed the Vestry clerk to brief 
Mr. Horace Avory in conjunction with Mr. Littler. It was decided 
to approve the action of the Committee. 


Berwick.—The Town Council has received a letter from 
Messrs. Edmundsons' Electricity Corporation, offering to light the 
town by electricil‘y on terms similar to those at Hawick. The Light- 
ing Committee has the matter before it. 


Blackpool.—The profits of the Corporation electricity 
works during the past year were £2,140. The tramways made a net 


profit of £3,500. 


Bradford.—The Oorporation Electricity . Supply Com- 
mittee has decided to reduce the charge for electricity for motive 
power from 23d. to 1d. per unit to consumers who use it continuously 
throughout working hours of the day, and from 23d. to 2d. where it 
is only in occasional use. The revised scale will come into force in 
July and remain in operation 12 months. 


Bridgend.—The Finance Committee has recommended 
the Oouncil to the offer of the English Industrials, Limited, 
for taking over the electric lighting provisional order, subject to a 
satisfactory ent being arranged. The clerk, in the course of 
discussion at the Oouncil meeting, said he was advised that they 
should consider the advisability of advertising for offers for theorder 
in the electrical papers. Eventually the recommendation was 
referred back to the Finance Committee for them to consider the 
advisability of advertising, with instructions to report to the next 
meeting. 


Brighton.—The Lighting Committee of the Town 
Council have presented a report recommending the borrowing of 
£64,000 for the purposes of the electricity underta for 1899 and 
1900. The engineer, Mr. Wright, is of opinion that during the cuz- 
rent year £26,350 extra capital will be required, and that the needs 
for 1900 will amount to £37,650. The committee recommend that 
the money be borrowed for a period of 25 years. 


Bristol.—Several main extensions were decided проп by 
the Electric Light Oommittee last week. It is stated that the com- 
mittee resolved upon a new departure in taking continuous current 
right through the city. The mains will be taken through the central 
streets 30 that anyone on the route of the mains will be able to secure 
a supply of power at a moderate cost. The committee's customers 
tor all purposes have now reached a total of 1,000, and the number 
lig 5 lamps is close on 70,000, irrespective of street 
Chatham. — Messrs. Barnard’s new Theatre Royal, now 
isum, Poaching Street, is being fitted throughout for electric light- 
ing by B. Young & Oo., of Birmingham. us 
Cove.—The Parish Counoil has resolved to adopt a wait- 


ing policy regarding the electric lighting question, in order to take 
advantages of the expected electrical developments at Farnborough. 


-m= ^ 


Cowes (I. O. W).—Last week the Council discussed the 
draft апове for the transfer of the provisional order to the 
Edmundson Electricity Oorporation. | 


Dewsbury.—Extensions of the electric lighting works at 
Batley Oarr are contemplated. Since the mains were continued to 
the Oxford Road district, nearly 1,000 lights have been connected,. 
and there is yet a large number to connect, Instructions have been 
given to the engineer (Mr. O. M. Jonas) to extend the mains along 
several thoroughfares. The cost of toe extension of the works at 
Batley Carr will probably be about £10,000, and the work will be 
pushed on shortly, as the new engine and dynamo will be required 
for next winter. The tender of Messrs. O. Whitehead & Sons, 
Bavensthorpe, for the erection of the buildings, has been accepted, 
the cost biing upwards of £2,000. Tenders have been considered for 
one 110-kilowatt steam dynamo and Willans engine, that of Messrs. 
Bruce Peebles & Co, Edinburgh, being accepted. Dewsbury has 
offered to supply current to mond wike at 4d. per unit. | 


Dover.—At a recent meeting the Council had a further 
debate on the proposed purchase of the gas and electric light works. 
A minute recommending that negotiations should be entered into 
with the Electric Light Company was confirmed. 


Dublin.—The new Central Hotel stockrooms have been 
fitted throughout with electric light. The generating раз com- 
prises two 63-B.H.P. Stockport gas engines driving two Edison and 
Swan dynamos, each having an output of 150 amperes at 300 volts. 
The battery consists of 122 Epstein cells with & capacity of 540 
ampsre-hours. Blackman ventilating fans have been fixed in the en- 
giae and accumulator rooms. The whole of the work has been 
carried out by Messrs. Egan & Tatlow, Dublin. 

The Local Government Board has sanctioned the £24,000 loan for 


| electric lighting purposes. 


Eccles.—At Monday's Council meeting it was stated that 


the generating station would speedily be ready for the Corporation 
to take it over. Delay had been caused by certain sub-contractors. 


Edinburgh.—At last week's Council meeting Bailie 
Mackenzie, convener of the Electric Lighting Committee, made a 
statement on the progress of the undertaking. He said the demand 
for electric light in Edinburgh was som thing phenomenal. Since 
May 15th last no less than 70,500 8-candle-power lamps had been 
added to their system. Such a rate of progress had never been 
experienced in connection with any similar undertaking in the country. 
He calculated that in the coming year they would have ап output for 
private lighting to the enormous extent of 44 millions of units, and 
with 1,200,000 units for public lighting they would have next year 
the extraordinary output of 5,700,000 units of electric energy. It 
was expected that they would bave & surplus of £14,000 nezt year. 


Exeter.—The Electric Lighting Committee has resolved 
(and the Council bas approved) to add the sum of £100 to the 
estimated cost of the extension of mains, a d to recommend the 
сл to apply to the Local Government Board for leave to borrow 
£10, 3 


V , beld under the chairmanship of Mr. F. O, Drew, the 


contract in accordance with 
set forth therein. 
the General Electric Com 


marking that the report of the Ooms 
mittee was out and dried, and that the electrical adviser of the Vestry 
was told to attend half-an-hour later so that he might not hear state- 
ments made before the Committee. A motion to refer the matter 
back having tne 

British Insulated Wire Oom of £14,252 18s. 6d. for laying the 
mains be accepted. Mr. urst, the electrical adviser e 


was adjourned till the following Wednesday. - 


Gorton.—In the provisional electric ligh order just 
pae Counall by Eden a inda, M abiur cre hag 


allowed to stand. | 
Hull.—The electrical engineer has ted & report to 
the Hull City Electric Light Committee on the question of the price 
electric light for shops, and the application from the Drapers 


ding charges y 
poration (which were determined by the number of lights switched 
on at once, or the maximum demand) were paid for. If the time 
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Heckmondwike.—The Council on Monday adopted a 
report by Mr. Hawtayne re a scheme for public and private electric 
lighting, estimated to cost £13,000. A public meeting of ratepayers 
is to be called. Mr. Hawtayne anticipates a gross revenue of £2,350 
per annum, which, if realised, would be sufficient to meet all charges 
and leave an annual profit of £229. He assumes that at least 6,000 
8-O.P. lamps would be required by private consumers, and for public 
lighting in those of the town where cables might be laid for 
supplying the private demand. The estimated cost of the scheme is 
get out as follows:— 


Buildings. EN £98,000 
Generating plant .. 5,500 
Underground mains... = m is 2,310 
Public lighting s "P ys m $a s 200 
Public arc lamps and pillars with mains, ce. > 280 
House connections and meters E vs ae 1,000 
Legal and expert services and contingencies 1,000 

£13,290 


Ilfracombe,—The Council has decided to keep the 
electric lighting in its own hands. Mr. Trentham is being asked as 
to his fees as consulting engineer, if appointed. 


Ingleton.—The London Gazette contains notice of the 
intention of the Ingleton Electric Lighting and Power Company to 
apply for a license ander the Electric Lighting Acts. 


Kensington and Notting Hill Electric Lighting.— 
A Committee of the House of Commons his paesed the Bill prc- 
moted by the Kensington and Knightsbridge Electric Lighting 
Company and the Notting Hill Blectric Lighting Company. By this 
Bill these companies are jointly and severally empowered to acquire 
lands snd to erect ard work generating stations in Hammersmith 
and St. Mary Abbott's, Kensington. 


Lancaster.—Stores and a workshop are to be erected in 
connection with the electricity works. A small extension of mains 
is to be made at a cost of £282. 


 Leamington.—' The Town Council has received intima- 
tion from the Board of Trade that they are prepared, under certain 
conditions, to grant them а provisional order for the lighting of the 
borough. The conditions, which are now under discussion by the 
Electric Lighting Committee, bave, it is understood, reference to the 
rights of the Midland Electric Lighting Company, which for many 


years has been supplying light in the borough under an agreement 


with the Corporation. 


Leeds.—The Lighting Committee of the City Council, 
with a view to popularising the electric light, has now decided to 
follow the example of the late Yorkshire House-to-House Company, 
by providing free current to new customers between June let and 
the end of August. To meet growing demands, the depôs in White- 
hall Road is to be vastly extended by the demolition of the Britannia 
Mills, and the site utilised for extension purposes. It is also under- 
stood that the Committee intend to spply for leave to borrow 
` £150,000 for carrying out the development of the work which is 
expected in the near future. 


London, E.C.—At the Court of Common Council last 
week а penton signed by 10,000 citizens was presented, advocating 
the abolition of the City electric lighting monopoly and the introduc- 
tion of competition. Mr. Schenk, one of the directors of the Smith- 
field Electric Lighting Supply Corporation, and Mr. Cooper, the 
engineer to that company, were among the petitioners who appear 
‘at the Bar of the Court. Mr. Schenk acted as spokesman for the 
deputation, and, in answer to questions, raid the company was pre- 

pared to supply the City at 5d. unit, and 22d. for motive power. 
By а now arrangement any accidental extinction of the light would 
be avoided. He could not say whether the company would be equally 
content if the Oorporation became the suppliers. The petition was 
referred to the Streets Committee for consideration. 


. Maidstone.—The Urban District Council bas decided to 
. instruct Mesars. Btevens & Barker, local electrical engineers, to draw 
up an electric light scheme. 


Monte Carlo.—On Monday evening the electric light 
failed here, the big hotels, &c., being plunged into darkness. 


Oldham.—A gas explosion occurred in an electric light 
main box in Yorksbire Street last Saturday. 


Pershore.—Mr. Stephens is asking if the Council would 

| е to porte or pens a deri 9 sese rel опе light for 
огу and some g 21 . e surveyor 

has the matter in hand. кышы " 


Peterborough.—The tenders for electrical plant, number- 
ing about 50, were last week referred to Mr. Gill and the consulting 
electrical engineer, Dr. J. A. Fleming, for tabulation and report. The 
work is divided into віх sections—boilers, engines and dynamos, 
piping, main laying, switchboard, &c.—and only one firm has 
- tendered for the whole, the aggregate amount being a little over 
_ £18,000, whereas Mr. Gill's estimate was about £10,000, which is 
about the amount of the six lowest sectional tenders. As a matter of 
fact, there is only £32 difference. | 


` - Portsmouth.—Permission has been obtained by the Cor- 

poration to add a clause to their Bill giving power to reduce the 
tramway gauge should 16 be considered desirable to do so on the 
system being acquired by the municipal body. The Tramways Com- 
mittee and the Electric Light Oommittee are about to enter into 
negotiations as to the supply of electric current for motive power. 
No time is to be lost in arranging for the arbitration to determine 
the sum to be paid by the Corporation for the tramways. 


Redditch.—At the District Council last Tuesday the 
Lightiog Committee reported that gas lamps in the district number- 
ing 221 could be supplied with electricity at a cost of £515 per 
annum. 


Ross.—At the general meeting of the parish Council a 
letter has been read from the legal firm acting on behalf of clients 
for providing the electric light at Ross. The question was deferred 
£o see what the Urban Oouncil would do in the case. 


St. Pancras.—The Electricity Committee of the Vestry 
have issued their annual account for 1898. The capital expenditure 
daring the year amounts to £32,036 1s. 1d., making the total expendi- 
ture up to the close of the year £241,993 16s. 6d. The revenue for 
the year produced £38,256 Os. 4d., an increase over the previous year 
of £4,938 Os. 5d., and the net profit for the year amounts to £4,175 
23. Bd., to which is added the balance, £1,717 7s. 2d, brought 
"dtu from 1897, leaving a net profit to carry forward of £5,892 
9з. 7d. 


Shoreditch.—The Vestry, at the meeting on Tuesday, 
were informed by the Lighting Committee that they had considered 
reports from Dr. Mansfield Robinson, Vestry clerk, and Mr. Adams, 
the accountant, in regard to the question of amalgamating the 
accounta of the electricity and refuse destructor und . Asa 
result, the Committee recommended that from March 25th, 1899, the 
revenue accounts of the two departments should be combined, that 
the cost of burning refuse should be debited under No. 1 of Clause A 
(generation of electricity) in the Board of Trade return as “cost of 
coal or other fuel," and that the other items of expenditure should 
be placed uader appropriate heads, whilst the receipts from the 
scavenging and other departments for burning refuse and use of 
steam should be included under No. 10 on the credit side. 
The recommendation was adopted, and it was aleo decided 
to keep the capital accounts of the two undertakings sopas- 
rate as hitherto, and to pay out of the general rate the 
debt and interest in respect of the refuse destructor capital. 
Ia а further report the Committee recomimended and the Vestry 
decided to order an additional economiser from Messrs. Green & Co., 
and a feed pump for dealiog with 3,000 gallons of water per hour 
from Messrs. Weir & Oo. It was also decided to invite six firms to 
tender for a pump and filter to deal with the condensed water 
received from the public baths, and for an outlet pipe and valve to 
convey water from the artesian well up to the storage tank. The 
estimated cost of these works was put by the chief engineer at 
£1,060. It was further resolved to instruct Mr. Newton Russell, 
chief electrical en , to prepare & specification for the erection 
of two new switchboard panels, and to invite three or four firms to 
submit tenders for the work. 


Sleaford.—A Council recommends the Committee to apply 
for a provisional order, it having called in an electrical engineer, 
Mr. B. Smith, of Oswestry, who reports favourably regarding a scheme 
which will cost £4,600, exclusive of site. 


South Shields.—St. Stephen’s Church is now lighted 
electrically. The installation comprises 13 ud wrought-iron 
electroliers over the chancel, aisle, and nave. There are separate 
lights for the organ, es, and vestries. The work has been carried 
out by Mr. J. T. Dag 


Southampton.— During March the number of unita sold 
was 30,082, showing an increase of 56°7 per cent. over the correspond- 
ing month of last year. An equivalent of 728 8-С.Р. lamps were 
connected during the month, and daring the first half of April 900 
more were connected. Several street lamps are reported by the engineer 
to have gone out through the joint boxes proving unsatisfactory, and 
a better type is to be substituted shortly. The Electric Lightio 
Committee recently considered а letter and report from the Board o 
Trade on the fatal shock accident, and а reply drawn Др бе 
engineer was duly sent. At last week’s Council meeting Alderman 
Bone proposed the adoption of the estimate of the Electric Lighting 

. Committee's receipts and expenditure, and said there bad been an 
excess of expenditure over receipts amounting to £1,800 for two years, 
bat now they had turned the corner and were making а profit. It 
had been suggested that they should spread the deficit over five years, 
so that the ratepayers might get some benefit from the works, and 
the estimated profit was £182, although he had no doubt it would be 


very much larger than anticipated. 


Stockport.—A storage battery for the electric lighting 
department has been supplied by the Ohloride Electrical Storage 
Syndicate, Limited. 


Stockton.—The sanction of the Local Government 
Board having been obtained, the manager has been instructed to 
proceed with the erection of the new electric lighting station on & 
site adjacent to the gasworks. 


Taunton.—The Electricity Committee have reported that 
they find it necessary to lay down plant at the works at an estimated 
cost of £2,750, and to provide for other plant and extensions at an 
estimated cost of £7,250, making a total of £10,000. They therefore 
recommended the Council to make application to the Local Govern- 
ment Board for their sanction to borrow that amount. At last week's 

Council meeting the Mayor, in moving the adoption of the report, 
said that one great advantage of the new condenser would be the 
effecting of a saving on the coal bill, as compared with that of last 

ear, of £200 atleast. The committee felt justified in saying that 

: by expending £2,700 on the purchase of an accumulator, they would 
save at least £500 a year in working expenses. ; | 
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Tod morden.—On last week's agenda was a motion for the 


Council to appoint a committee to consider the desirability or other- 
wise of erecting electricity works. But as the member who bad 
placed the notice on the paper was absent through illness the matter 


was allowed to dron. 


West Bromwich.—The Electrio Lighting Committee 
have now under consideration two reports on the best methods of 
lighting the town by electricity, from two consulting engineers. 


West Нат, — Тһе following tenders have been received 
by the Town Oouncil for the supply of engines and alternators :— 
Brush Electrical Engineering Company, engines and alternators, 
£17,000; Allen, Son & Oo., Bedford, engines, £8,600; D. Adamson 
and Со, Manchester, £13,900; Fowler & Co., Leeds, £23,148; R. W. 
Blackwell & Oo., engines, £10,706; Fuller Westrom Electrical Oom- 
pany, alternators, £5,480; F. Nell & Co., engines, £12,240; O. A. 
Parsons & Co., Newcastle, £12,844; Mesers. Ferranti, £15,900; E. 
Chester & Co, London, engines, £13,000; Beaver, Dorling & Co., 
engines, £9,980 ; Hillyers & Oo., alternators, £6,800; J H. MacLaren, 
engines, £11,300; British Schuckert Electrical Company, £18,357; 
Siemens Bros., £21,920; Thames Ironworke, £21,000; Richardson, 
Hartlepool, alternators, £8,400. These tenders have been referred 
о the electrical engineer to report upon to the Electric Lighting 

mmittee. 


Weston-super-Mare.—After considering the report of 
Major Oardew, the Board of Trade has decided not to transfer the 
Ccuccil’s provisional order to the local syndicate without the 
Council's consent. The Council bas not yet received intimation from 
the Board. 


Windsor,—The business of the Windsor and Eton Elec- 
trical Installation Company is fast growing. A new boiler house is 
being erected in Peascot Street to hold three new boilers, over 
wbich will be а large storage tank capable of holding 10,000 gallons 
of water. A new engine house is being added for the reception of 
two steam dynamos of 200 Н.Р. each, and a third one of 400 H. P., 
these being in addition to the present plant. There will also bea 
larga heater to utilise the exhaust steam, electrically driven pumps to 
supply 2,000 gallons of water per hour for boiler feeding purposes, 
and in place of the present one а new exhaust pipe will be carried up 
by the side of the chimney shaft. The company are extremely busy 
installing the electric light at country residences. 

The Times says arrangements aro being made for the installa- 
tion of the electric light in the Royal vault beneath the Albert 
Chapel at Windsor А branch cable connected with the local 
electric company's station has been laid through the lower ward to 
n cloister door of the chapel, under which it passes into the crypt 

ow. 


Wolverhampton.— Last Saturday night, about 10 o'clock, 
there was a failure in the private electric lighting. A Birmingham 
paper says that two dynamos broke down simultaneously at the 
works. А second failure occurred on Monday night. Saturday's 
collapse was due to the simultaneous breakdown of two dynamos, 
each with а power of 140 kilowatts. On Mr. О. E. C. Shaw- 
fi:ld, the h electrical engineer, being interrogated as to 
the cause of the down, he stated it was probably due to a weak 
place in the insulation of the dynamo armature of one of the 
machines, which allowed the current to escape to earth. That put 
ex'ra pressure on the other macbine, and thus both broke down 
together. The machines,” said Mr. Shawfield, “were not working 
at high pressure at the time, in fact, they were carrying well under 
their usual load. In about three monthe time," he added, we shall 
have a different system of supply for the town, under which any 
similar breakdown of machinery will not involve the extinction of 
the light.” Under this new system—known as the three-wire system 
—no such failure has occarred. It is expected it will be in operation 
in about three months. A large storage balter is also to be pat in, 
which in the case of a breakdown will be sufficient to keep the lights 
going till the necessary npin can be effected. On Saturday evening 
the lights were out for about 20 minuten. With respect to Monday 
evening, the first ceseation was of 11 minutes’ duration, and at the 
expiration of that time the supply was restored for a few minutes. 
It, however, failed again, and was in the secord instance off for a 
quarter of an hour. This failure was due to a short circuit on the 
реште of опе of the consumers, and as there were only four trans- 

ormers running at the time and a comparatively smail load on the 
mains, the momentary excessive current produced by the short circuit 
threw out the switches controlling these transformers and cut cff the 
supply of current. No damage was done to any of the machines, 
either at the Town Hall or Commercial Road, and the mishap was 
not in any way due to anything that occurred at either of these 
stations. In all probability if the short circuit had occurred a quarter 
of an hour later when more machines were in circuit no interruption 
of supply would have taken place. 


Worksop.—The Council has passed the following resola- 
tion:—'' That in view of the great progress being made in respect of 
the provisional order for electric light and power, the Council should 
proceed to secure the services of an cal engineer to prepare a 
scheme for adoption by the Council, and that the Lighting and 
Paving Committee be requested to consider the matter and report 
thereon to the Council.” 


Worthing.—The Council on Tuesday adopted the electric 
lighting scheme of Messrs. Burstall & Monkhouse at a cost of 


00 Application is to be made to the Local Government Board 
re loan. 


York.—The City Council proposes to appoint а resident 
electrical engineer at £200 а year. The machinery is approaching 
completion. The Council is entering into а free-wiring agreement 
with Messrs. Porte, Sykes & Co. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Baker Street and Waterloo Railway.—At the re- 
sumed sitting of the Parliamentary Committee last week, Mr. Jeffreys, 
the chairman, stated that the committee had decided not to grant the 
application of Mr. A. Tatham for a protective clause, but they would 
grant a clause to the Gordon Hotels Company in respect to the Grand 
Hotel. They had further agreed to extend the period for the 
authorised line for two years so far as regarded the acquisition of 
lands, and for four years in regard to the construction of the works, 
both periods to date from March 28th last. 


Darlington-Stockton.—The Works Committee report to 
the Durham County Council contains the following:—'' The Imperial 
Tramways Company bas applied for leave to lay an electric cable 
from Stockton along the main road to Darlington for the purpose of 
supplying power to a light railway they propose to construct in and 
near the last-mentioned place. The county surveyor informs us that 
there is already a large water main 2 or 3 feet in diameter under 
nearly the whole length of the road, and that in his opinion it is not 
desirable to weaken the road further by allowing the proposed cable 
to be also laid under it,and we therefore cannot recommend the 
Council to accede to the application.” The Council adopted this 
report by the casting vote of the chairman. 


Darwen.—The Corporation having recently purchased 
their tramways, are now about to convert them from steam to electric 
traction, and, as a preliminary, formed their Tramways Committee 
on Monday last week. Mr. Alderman htbown was elected chair- 
man, and Mr. Councillor J. W. Gillibrand vice-chairman. The Com- 
mittee instructed the borough surveyor (Mr. Smith-Saville) and the 
borough electrical engineer (Mr. Stanley Clegg); who are now carry- 
ing out an electricity supply scheme for the borough, to proceed with 
the details of work necessary for the conversion, with a view to letting 
the contracta at the earljest possible date. | 


Dover.—Lieut.-Col. Yorke held an inquiry last week 
regarding the Council' application to borrow £7,350 for tramway 
pues The town clerk said that the £31,000 already sanctioned 

or the tramways being insufficient, the sum above mentioned was 
required for additional cars, workshops, signals, and doubling the 
line. The additional cars were needed owing to the great increase 
of traffic beyond what was expected. In the year ended March 31st 
the cars carried 2,176,000 passengers, earning £9,044 in pennies. 
The profit, after paying interest on the loan and one-thirtieth part of 
the capital, amounted to a sum approaching £2,000. This unexpected 
traffic rendered 16 cars necessary, whereas they only estimated for 
eight and two trailers that had been turned into cars. The town 
clerk said that the borough rates had been reduced from 8d. to 634., 
mainly owing to the tramway profits. The surveyor gave detaile of 
the sam of £7,350 to be borrowed, namely, seven new cars at £560 
each, £2,920; converting two trailers into motor cars, £600; new 
workshop, £760 ; signalling apparatus, £240; additions to car sheds, 
£378 ; converting single into double line, Cannon Street to Biggin 
Street, £1,350; other expenses, £102. In reply to the inspector, the 
surveyor said that tbey bad had no serious accidents with the trama. 
The lifeguards in front bad in one case picked up a boy without 
in j aring him. The inspector said he asked the question because there 
were several lifeguards in use, and he wanted to find out which was 
the most effective. 


Eastbourne.—The Council on Monday had the tramway 
question before it, and it was decided to bold a special meeting on 
25th inst., to determine upon the expediency of applying to the 
Light Railway Commissioners for an order. 


Electric Locomotives and Tramcars in Italy.—Mr. 
F. Armstrong, the British Consul at Milan, reporting on the trade of 
Lombardy in 1898, draws attention to the great importance of the 
Italian market for electric plant, and reminds British manufacturers 
that an international exhibition of electricity in all its applications is 
to be held at Como from May to Beptember this year, to celebrate 
the centenary of Volta's discovery of the galvanic pile. He states 
tha} the Government contemplates the eventuality of requiring, at no 
very distant period, water-power for the purpose of applying electric 
traction to the railways, which are nearly all State property, although 
actually leased to companies. The Mediterranean, one of the largest 
Italian railway companies, bas quite recently commenced an experi- 
ment of electric traction by means of accumulators on its line 
between Milan and Monza, а distance of 8 miles. The time occupied 
in the journey is, including stoppages, 20 minutes. The speed obtain- 
able is about 25 miles an hour, and the accumulators can do about 43 
miles on level ground, without baving to be recharged. The Edison 
Company supplies 60 kilowatts at 3, 600 volts, which are transformed 
at the Milan railway station into 500 volts. For this force, which is 
= рт to about 80 horse - power, the railway company pays £920 a year. 

ectric traction has now bsen applied to all the city lines of tram- 


-way in Milan. 'Tbe total number of tickets issued last yoar was 


44,550,888, as against 39,736,091 in 1897, and the share of the muni- 
cipality in the net profits amounted to £30,C00 in 1898, as compared 
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with £33,000 in 1897. Judging from the yield of the first two 
months of the year, it seems likely that the profit for 1899 will reach 
at least £40,000. From 7 to 9 a.m. the fare on all the lines has now 
been reduced to 5 c. (11) for the benefit of the working classes. 
This concession does not result in any loss, for it is found that the 
number of passengers during those two hours is three times what it 
was formerly. 


Hamilton.—4At a special Council meeting last week it 
was remitted to а committee to approach the local authorities 
interested to consider the expediency or otherwise of promotisg a 
scheme of electric or other traction in connection with the more 
populous districts of the Middle Ward. 


Iiford.—Upon Mr. Hawtayne's recommendation. the 
Council is sending a deputation to inspect electric trams at Glasgow 
and other large towns. 


Italy.—La Società delle Strade Ferrate Meridionali is 
теро to be preparing plans for a plant to utilise the water-power 
of the Brembo by means of а derivation canal from Ponte Ca 
to Ponte di S»drina, where ít is said no less thau 7,000 H.P. would be 
available. The electrical energy generated is intended to be em. 
ployed for traction purposes on the Bergamo-Lecco, Bergamo- 
Seregno, Bergamo-Milan and Bergamo-Breslio rail ways. 


Limerick,—The Limerick Electric Tramways Company 
has lodged particulars with the town clerk for the construction of 
electric trams. 


Lowestoft.—The Matford and  Lothingland Rural 
District Council last week approved the scheme for the proposed 
5 гна District Electric Railway, which would pass through 

eir district. 


Newcastle.—The New Tramways Committee recom- 
mends the appointment of а resident electrical engineer. This pro- 
posal follows the recent decision to at once engage the services of an 
electrical engii to advise in connection with the overhead system 
of electric traction for the new tramways. 


Pete: borough.— The British Electric Traction Company, 
it is said, are pope to spend £70,000 on the 
tramways for Peterborough. All the necessary arrange- 
вада Bare, in ad, end the свиты РЫ eni statutory 
” 8 Я @ ration 
in 1 three Locks time, when the official notices "will be 
pu e LJ 


Plymouth.—The Tramways Committee the other day 
had under consideration the e cal engineer's plans aud estimates 
for the use of electric traction on the Hyde Park and Compton routes, 
and decided to recommend the Council at its app to 
approve of the scheme and to sanction its early application. e 
estimated cost is said to be something like £18,000, and it is calcu- 
lated that even on the basis of the present traffic the use of electricity 
will effect a very considerable saving of expenditure. Whilst the 
electrical station at Prince Reck is in a fairly forward state, the com- 
pletion of the installation is delayed by the erection of the chimney, 


South Staffordshire.—The British Electric Traction 
Company gives notice in the London Gazette that it intends making 
formal application to the Light Railway Commissioners for additional 
provisions in the South Staffordshire Light Railways order for certain 
railways in the district of Willenhall. 


Spen Valley.—It is stated that the Oleckheaton Dis- 
trict Oouncil have made a determined move against the scheme which 
the British Electric Traction Company have suggested for linking 
the Bpen Valley with the Dewsbury district by means of electric 
trams. The objections rest mainly upon the fact that the scheme is 
being promoted under the Light Railways Act, which, should the 
application for an order succeed, would give the promoters an exclu: 
sive monopoly for 85 years, and even then, if the local authority 
desired to purchase the undertaking, it could only be on the basis of 
" fair market value," which would, of course, include goodwill. If 
the application were under the Tramways Act, the order would give 
the option of purchase at the expiration of a comparatively short 
term, on the basis of the value of the plant only. The Council have, 
accordingly, lodged various objections with the Light Railway Oom- 
miesioners. The Dewsbury Corporation have given notice of oppos- 
ing the scheme, but probably their opposition would have dropped if 
the company bad undertaken to take their current from the Corpora- 
tion. ckmondwike has decided to oppose the scheme, but will 
withdraw their opposition if certain concersions asked for are made. 
It is understood also that the Liversedge District Council will oppose 
on points of detail. 


TELEGRAPH AND TELEPHONE NOTES. 


The British Pacitic Cable.—Following the announce- 
ment which appeared in the Times of the 27th ult. regarding the 
agreement reported to have been come to on this subject, Mr. Hogan, 
M.P., asked the Secretary for the Colonies whether Her Majesty's 


Government had now arrived at an agreement with the Governments 
of Australasia and Canada in the matter of the construction of the 
Pacifico cable.” In reply, Mr. Chamberlain said: “Her Majesty's 
Government bave made a proposal to the Governments of Oanada 
and Australasia, but no final agreement has been made. The state- 
ments on this subject which have appeared in the Press do not accu- 
rately represent the оон which have been made." 

On the same day the Duke of Devonshire, addressing the British 
Empire League at Eastbourne, raid, doubtless in reference to the 
meeting of the Council of the League held on March 6th: “ Another 
subject discussed, upon which a resolution was not passed (believing 
as they did that the subject was not ripe for the ing of a resolu- 
tion), was that most important one, the establishment of the Pacific 
cable connecting our Australian colonies with the Dominion of 
Oanada, and thereby — telegraphic communication between 
ourselves and our Australian colonies, and passing entirely through 
British dominions." 

Oa Monday last Mr. R. G. Webster M.P., asked “ the Ohanoellor of 
the Exchequer whether a decision had been arrived at in the matter 
of the Pacific cable scheme; and whether Her Majesty's Government 
had decided to contribute, in the form of & yearly subsidy, the full 
amount which they have been recommended, under the Report cf the 
Pacific Cable Committee of 1896, to guarantee for the construction 
of an all-British cable running from Vancouver by Fanning Island to 
Norfolk Island, whence it will branch to Qieensland and New 
Zealand; and if so, whether he could give the House any further 
information on this subject." The Chancellor of the Exchequer said 
in reply: “ A decision has been arrived at. Pa will be laid on 
the table at once explaining the terms on which Her Majesty's Govern- 
ment has offered to contribute.” | | 

As further information is shortly to be given in the House of 
Commons, we prefer to make no comment at present. The Canadian 
Press gives vent to very strong opinions on the subject, and we read 
that in Canada ''the feeling of disappointment at the refusal of the 
British Government to co-operate as part owner of the proposed all- 
British Pacific cable is growing. The basis of partnership was the 
до upon which all the negotiations were conducted, not that of a 
subsidy. | 

The Montreal Witness refers to the Gcvornmept's decision as poor 
encouragement to Imperial Federa'ionists, and says its change of 
policy is due to the influence of the Eastern Telegraph monopoly: 

The Dominion Government has been advised by cable the 
Imperial authorities will only give & subsidy to, and not take any 
stock or share in, the Pacific cable scheme, and that the subsidy will 


‘not exceed £20,000 annually. 


The Evening Journal says this virtually means that there is no 
prospect of going on with the project, and very little chance of it being 
realised in the future. | 

In the English Press also some strong remarks are made, some of 
them, in our opinion, without any justification ; but we hope that soon 
the matter be more clearly understood. 


The Cape to Cairo Telegraph Line.—In the speech 
of the Right Hon. Oecil Rhodes to the shareholders of the Chartered 
Company on Tuesday last, Mr. Rhodes made the following reference 
to the trans-Oontinental landline, by means of which he hopes shortly 
to effect a reduction in the present high rates for cablegrams to the 
Cape :—" Now I think you would liks to hear a few words from me 
about our development, and we have been most successful really in 
so far as cur development by telegraph goes. I think that 
small town and village possesses a telegraph, and in connection wit 
that project which I am personally interested in—namely, the exten · 
sion of the telegraph through Africa—I think ycu would like to learn 
that it is proceeding with the greatest success. I may mention this 
because, in one way, you are practically interested, though not beyond 
your own territory, because we must deal with all the undertakings 
connected with your country, and not plunge you into any scheme 
outside your area. Bat it happens that this project of the trans- 
Oortinental telegraph passes through your territory, and you have 
taken an interest in that telegrapb simply to the limits of your State. 
Beyond that, naturally, you should not invest, but it gives you a 
certain interest in that line. You will be g'ad to learn that when I 
proceeded the other day to Egypt I was able to settle in connection 
with that line a reasonable rate. What I felt was, that if I waited 
until our line reached the Egyptian boundary—I will not say that 
taey would blackmail us, but I have found that my own countrymen 
are peculiarly good at a in, especially if you find that they are 


bargain, espec 
‘the sole people to be dealt with. I therefore thought that it was wise, 


Jong before we reached the Egyptian boundary, that I should find 
out what they would charge us, and I think a fair and reasonable 
settlement has been made. They agreed to charge me 23d. a word, 
which I think will give them a very hsndsome return, be cause it will 
be an extra amount of revenue accruing to their telegraph fund, 
which they would not otherwise receive. Still, I think that we can 
fairly pay that, when you remember that the charge for telegraph 
corresponder.ce from Africa is represented by the sum of 5s. a word.” 


The Telephone Question.—Mr. Hanbury, M.P., on 
Wednesday received a deputation from chambers of commerce and 
other рте Wan ана ur 5 3 the a. 
taking of the Nati Telephone Company and work it as a depart- 
ment of the Post Office. Mr. Hanbury, in reply, said the really 
national part of the service was in the hands of the Government 
already, and he various reasons why it was better that the 
local service should be put in the hands of the local authorities. 
What the Government were doing was a gradual step in the direction 
of nationalisation if practiceand experience should prove that it was 
necessary. Inthe meantime the Government would do their best 
to see that the present subscribers did not suffer, and they would 
endeavour tocheapen the telephone service. 

(Continued on page 739.) 
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A LARGE UNIT AT MANCHESTER. 


EvEN in these days of large units а description of the plant 


which has been recently erected at the Manchester Corpora- 
tion electricity works is of interest. Through the courtesy 


Sons, Limited, and is of the vertical cross compound type, 
having cylinders 38 inches and 72 inches diameter, 3 feet 
6 inches stroke, The engine is made to run at 100 revolu- 
tions per minute, and suitable for a boiler pressure of 120 lbs, 


per square inch. Both cylinders are jacketed both in body 
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of Mr. Wordingham we have been enabled to.photograph 

the plant, though, pictorially speaking, the exigencies of space 

prevent us doing credit to this striking piece of work. — 
The engine has been made by Messrs. John Musgrave and 


and covers, and have double ported Corliss valves, actuated by 

eccentrics from the crankshaft, and Musgrave's patent auto- 

matic trip gear, coupled direct to the governor, which admits 

the steam to the high-pressure cylinder at 2 or 3 lbs. less 
F 
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pressure than the boiler pressure. Two stop valves are 


coupled to the cylinders from the duplicate main range. The 


normal load of the engine is 2,500 1.H.P., but it is capable 


TESLA'S HiGH PorENTIAL AND HIGH FREQUENCY WoRx.—Fic. 1. 


of giving out fully 25 per cent. above this load. A heavy 
fly-wheel is keyed to the crankshaft, and the wheel boss is 
also prepared to fasten to the dynamo. The sides of the 
engine are entirely enclosed, and forced lubrication is 
adopted. Two ram pumps are fixed on this engine for this 
purpose, and pump the oil under pressure (which can be 
regulated at will) to the main bearings under and over, also 
to the crank pins, cross-head pins and slide 
blocks. A gauge is fixed in the pipes showing 
the pressure of oil supplied. The engines are 
very massive in ap ce, and work noiselessly, 
and no vibration is discernible. The moving 
3 of the engines sre balanced in the cranks. 
hite anti-friction metal is used in all the 
bearings. The engine is also supplied with a 
large platform surrounding both cylinders, and 
an intermediate platform to enable the attend- 
ant to get at the cross-head, slides, and indi- 
cating apparatus. 

The engine is made to work condensing and 
non-condensing, the condenser being on Kort- 
ing’s principle, and is supplied by water from 
a large tank over the boiler house. 

The generator has been made by the Electric 
Construction Oompany, Limited. The normal 
output is 3,500 amperes at 410 volte, the range 
of voltage extending to 430 with 4,750 amperes 
as an emergency load, or with normal output 
up to 500 volts when required for tramway 
work. The somewhat high speed of revolution 
had the effect of limiting the number of poles, 
which was fixed at 12, each of which is ener- 
gised by а double-coned shunt coil. The yoke 
frame, on account of its magnitude, and to 
facilitate erection and accessibility, is divided 
into six , and measures overall 20 feet 
6 inches The total weight of the machine is, 
approximately 120 tons. The armature oore is 
carried by а balanced centre, provided with а 
double set of arms of oval section. The arma- 
ture is tunnel wound, and the ooils are formed 
in one piece, £e. without joint between one 
commutator segment arid another, the commutator itself 
being 9 feet 10 inches in diameter. The brush gear includes 
an endless rack operated by worm gear and double hand 
wheels, so that when standing on the brush platform the 
attendant may replace old brushes by having the whole of 


the brush holders successively rotated pest. him. The 
current is taken off to the main terminals from 
the circular positive and negative brush bus bars 
by special terminal brushes, the current being too 
large to permit the use of flexible leads. Notwithstand- 
ing the magnitude of the machine, the number of parts 
involved and the difficulty of erection, it was started 
under load without incident, and was at once put on to Cor- 
poration supply maine, and bas been in use almost daily 
from the end of December until recently, when the exigencies 
of the load no longer demanded it. The electrical efficiency 
of the set is over 98 per cent.. The commercial efficiency 
has not yet been determined, owing to the machine having 
been required for service. 


TESLA'S HIGH POTENTIAL AND HIGH 
FREQUENCY WORK. 


Few iaventorr, in this last decade of a century of invention, 
have made a greater impression on the popular imagination 
than Nikola Tesla. Though by race a Southern Slav, he 
has now been settled for many years in the United States of 
America. From his race, it is to be presumed, he inherits 
his soaring scientific imagination, while from his environ- 
ment he no doubt receives an extra stimulus to carry his 
fancies into practical effect. 

Tesla, in the early part of his career, did some good work 
in connection with polyphase currents, but some 10 years 
sgo he turned his uttention to a comparatively new and 
unexplored field, namely, the production and atilisation of 


alternating currents of high frequency and high potential. 
Tesla's labours in this field have up to date revealed many 


new and startling phenomena, which, though they have as 
yet not found much praotical application, may yet lead to 
the most astounding social and industrial revolutions. 

A ietter from Tesla, giving a sketch of his work and 
describing some recent experiments, appears in the Electrica] 


Fic. 4.—'*SowE EXPERIMENTS IN TESLA's LABORATORY WITH CURRENTS OF 
HIdH POTENTIAL AND HiaH FREQUENCY.” 


The operator's body, in this experiment, is charged toa high potential by 
means of a coil responsive to the waves transmitted to it from a distant 
oscillator, and a long glass tube waved in the hand is lighted to great brilliancy 
by the electrical charges conveyed to it through the body. 


Review (N. V.), March 29th, 1899. From this and other 
sources we have derived the material for the following 
account of Tesla's investigations on the production of cur- 
rents of extremely high potential : — 
At the beginning of his work Tesla found himself con- 
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fronted by three attractive lines of investigation; * there 
were tbe excessive electrical ures of millions of volts, 


which opened up wonderful possibilities, if producible, in 


practical ways; there were the currents of many hundreds of 
thousands of amperes which appealed to the imagination by 
their astonishing effects; and, most interesting and inviting 


of all, there were the powerful electrical vibrations with their 


mysterious actions at a distance." 

The production of high electrical pressures was finally 
chosen as, necessarily, the first step in the exploration of the 
whole field. Some attention was given to static electricity 
with the experiments 
of Franklin as a 
Starting point. 
Various generators of 
static electricity were 
tried, and tome new 
ones were desigred. 
Tesla has not as yet 
published any account 
of these static genera- 
tors which he has 
designed ; it is to be 
hoped he will do so 
soon. The most 
valuable outcome of 
these experiments 
was the discovery of 
a method of operating 
any kind of low 
tension devices from 
such bigh pressure 
sources with perfect 
ease and safety. 

Tesla, however, 
soon convinced 
himself that his 
object was not to be 
attained by the use 
of the steady pres- 
sures produced by 
static machines. It 
was exactly," he says, 
“< ав if one attempted 
to drive piles into 
the ground by the 
application of con- 
tinuous pressure, 
This would require 
cumbersome and 
powerful machinery, 
and would be very 
inconvenient. An 
incomparably better 
way of developing 
high pressure is by 
delivering violent 
blows as with a 
hammer.“ The 
kinetic energy of а 
hammer, when sud- 
denly arrested, de- 
velops very high 
pressurer, propor- 
tional to the rigidity 
of the body struck. 
In the same way, 
reasoned Tesla, 
enormously high 
potentials will be developed in the most convenient way 
by the electro-magnetic energy of asuddenly arrested current. 

This turned Tesla’s attention to the use of transformers 
and induction coils for obtaining his high pressures. Those 
already in existence were evidently not adequate for the end 
in view, so Tesla set about improving them. First he tried the 
closed core transformer. This type was soon found to have 
several drawbacks; the insulation could not be made very 
high, and a very high frequency was impossible. Neverthe- 
less, an arrangement of several of these transformers in 
series was devised, by which a pressure of 200,000 volts was 
attained. The secondary coils of several ring transformers 


Fic. 2. 


tt омкЕ EXPERIMENTS IN TestA’s LABORATORY WITH CURRENTS OF 
High POTENTIAL AND HiGH FREQUENCY.” 


Lighting a disconnected vacuum bulb of 1,500 C.P, by high-frequency currents— 
photograph taken by the light of the bulb itself, exposure about two seconds. 


were connected in series, while the primaries of all, except 
the first, were exoitel by insulated dynamos. This, however, 
тав found to be practicaly а very inconvenient arrange- 
ment. 

The straight open core typ2 was then tried; several im- 
provements in the insulation and arrangement of coils were 
tried, which appear to have been much the same as what has 
long been known to the makers of induction coils, such as 
winding in compartments, making the insulation thicker. 
where a greater D.P. existed between adjacent 3 of the 
coil, and so on. The first real advance made by Tesla. 
app2ars to be his coil 
with a unipolar 
secondary. One ter- 
minal of the second- 
ary wire is connected 
to the primary, the 
free terminal, as fur 
distant as possible 
from the primary, 
being used for the 
discharge. А curions 
discovery made by 
Tesla in connection 
with this type of coil, 
was that the best 
results were got when 
the secondary wire 
was equal to a 
quarter of the wave 
length, as calculated 
from the frequency 
and velocity of light. 
This discovery Tesla 
has utilised in his 
most recent induction 
Appare 1 with 
which he proposes 
to transmit electric 
currents through the 
air. It is difficult 
to explain this result ; 
it appears as if some- 
thing of the nature 
of a stationary wave 
of potential, with 
anode at the earthed 
terminal, was gener- 
ated in the secondary 
wire. 

Daring these ex- 
periments Tesla dis- 
covered that air 
played an important 
part in the breaking 
down of insulation, 
and by the exclusion 
of air, and the use of 
insulating liquide, he 
was able to increase 
the potential to 10 
times the amount, 
without breaking 
down the insulation 
of the secondary. 
Tesla complains that 
the industrial world 
does not appear to 
have profited by the 
recognition of this discovery, since no attempt has 
been made to utilise it in cables for high potential trans- 
mission, to prevent streamers. It is a fact that the liquid 
insulation is less in favour in practice than when attention 
was first called to it by Tesla’s experiments. It ap to 
have many practical inconveniences, and it is doubtful 
whether it is really superior to the solid insulation except for 
the high frequencies employed in the Tesla apparatus, An 
induction coil with viscous insulation was brought out a 
short time ago by Rochefort and Wydte,* and was said to bu 


* ELECTRICAL Review, 42, p. 165. 
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& great advance in efficiency, but it, like all the rest of such 


ap , has apparently dropped into disuse. 
he final t of Tesla experiments with high tension 


generators was the coil or transformer illustrated in adjacent 
figure. In this coil the secondary coil is wound in a spiral 
lying practically in one plane perpendicular to its axis; its 
external terminal is earthed, and its length is made equal to 
а quarter wave length. The ушу consists of а few turns 
of thick wire wound outside the secondary, lying thus 
adjacent [to the part of the secondary whose potential is 
zero. It is with this apparatus that Tesla has made his 
experiments in the transmission of power through the 
atmosphere. The figure shows two transformers, а trans- 
mitter, and а receiver. The central terminals are connected 
to elevated plates, р, р’, which require to be supported at a 
considerable height on а kite or a balloon. Tesla thinks a 
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such a calamity and yet go on with his experiments ? 
Evidently the Tesla transformer is what Sir William 
Crookes wants to increase our supply of nitrates, and keep 
the wheat crop up to the demands of the world's increasing: 
popnlation; it is to be hoped Tesla’s experiments will not 
solve the food problem in another. way by reducing the 
population to zero. { | 

he large size illustrations we publish show some remark- 


able results obtained in Tesla's laboratory by this coil. Fig. 


2 shows & vacuum tube giving 1,500 C.P. illuminated by 
electric waves from a Tesla oscillator. Fig. 3 is a photo- 
graph showing a part of the laboratory with a disconnected. 
resonating coil supported on an insulating stand, and illu- 
minated by the streamers ponas other coils remaining 
unaffected. The pressure developed in the resonating coil 
is over half a million volta. In a similar experiment 


Fic. 3.—‘‘ Some EXPERIMENTS IN TESLA’S LABORATORY WITH CURRENTS OF Нон POTENTIAL AND Hiem FREQUENCY.” 


| Photograph showing a part of the laboratory, with a disconnected resonating coil supported on an insulating stand, and illuminated by 
the streamers produced, other coils remaining unaffected—the pressure developed in the resonating coil is over half a million volts. 


height of four miles will be sufficient. The air at sucha 
height is supposed to break down under the enormous 
potentials developed, and become dissociated into & good con- 


ductor. This system of Tesla’s has yet only jj kg on 
ve been · 


paper, or, at least, no experiments on a large scale 
carried out in public. The criticisms with which this 


scheme was received when announced last November were 


by no means favourable. But Tesla is & pioneer in this 
field, and probably knows more about it than his critics. It 
is to be hoped that we shall soon see such & practical trial of 
his system as will finally determine its true value. 

Tesla hints at a fearfal catastrophe which might result 
from the introduction of his system of wireless transmission 
of power. The discharges of his coil when of an electro- 
motiye force of a few million volts, excite powerful affinities 
in the atmospheric nitrogen, causing it to combine readily with 
the oxygen and other elements, particularly in the presence 
of aqueous vapour. So energetic are these actions, and so 
strangely dosuch powerful discharges behave, that, says Tesla, 
* [ have often experienced a fear that the atmosphere might 
be ignited.” Сап Tesla seriously believe in the possibility of 


Tesla grasped, without danger, а nodal point in а сой 
developing half & million volta. Fig. 4 shows a receiving 
coil illuminating a vacuum tube through the human body. 

Very few details of the construction and operation of 
latest fruits of Tesla’s inventive genius have yet been pab- 
lished. For instanoe, we are left in the dark as to whether 
Tesla excites his high tension transformer by an alternating 
dynamo, or by a continuous current and a contact breaker. 
It is evident that lately he has been giving considerable 
attention to the latter device, in connection with an induc- 
tion coil which has been exhibited in this country, and is 
generally known as Tesla’s oscillator. 2 

In 1891 Tesla patented а method of producing high fre- 
quency and high potential currents, in which an alternating 
generator sends currents through a primary, the secondary of 
which is in circuit with a condenser. This condenser lies 
also in a shunt circuit containing the primary of a second 
coil and a spark gap. The discharge of the condenser across 
this spark gap produces high frequency oscillations in the 


hunt circuit, and these oscillations are raised to an exoeed- 


ingly high potential in а seoondary ooil wound round the 
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second primary. It was with an arrangement euch as this 
that Tesla obtained the marvellous results which he showed 
before the Institution of Electrical Engineers at the Royal 
Institution in 1892. The discharge from his apparatus 
appear to penetrate with ease the best insulators; electrode- 
less vacuum tubes were illuminated at a distance of several 
и from the poles of his coil; unipolar lampe gave out а 
ight of dazzling whiteness, but unfortunately of very small 
candle-power. It appears to be one of these unipolar lamps 
that is held in Tesla’s hand in fig. 2. If во, very coneider- 
able progress bas been mede since the Royal Institution 
lecture in 1892. 

It is a coil of the above type that is generally used for 
producing Tesla currents for electro-medical es. Their 
use for certain purposes in electro-therapeutics is said to have 
been highly successful. It is & curious fact that such dis- 
charges of a potential of tens of thousands of volts can be 
passed through the body without any injury. A eatisfactory 
explanation of this strange phenomenon has not yet been 
given; it has been suggested that it is because these rapidly 
varying currents must be purely superficial; it may, perhaps, 
be due to the fact that such currents sre almost completely 
wattless, owing to the displacement of phase between the 
current and the electromotive force being almost & 
maximum. 

In 1896 Tesla patented an improved generator of high 
frequency currente, which is known in this country, at least, 
as Tesla’s oscillator. The sperk gap in his first type of 
generator was replaced by a mechanical contact breaker, and 
the arrangement of the circuits was somewhat different. A 
condenser is connected in sbunt in a circuit containing a 
continuous current generator, choking coils, the primary of 
the coil, and a contact breaker. When the circuit is cloeed 
by the contact breaker a direct current flows through the 
circuit. The circuit is then suddenly broken, and the con- 
denser is charged to а very high potential by the self-induc- 
tion of the choking coils, Т 
the circuit, and the condenser discharges through the 
primary, which, being of few turns, has a comparatively 
emall self-induction. The result is, that the frequency is 
considerably higher than in the ordinary induction coil where 
the choking coils wonld form part of the primary coil. This 
oscillator has been shown more than once in this country ; 
it can be worked from lighting mains, and its working 
appears to be highly eatisfactory. 

It is apparently in connection with this oscillator that 
Tesla has devoted himself to the improvement of the 
mechanical contact breaker. In his original patent for the 
oscillator (No. 20,981, A.D. 1896) he describes & rotary con- 
tact bresker, which creates by its motion а current of air 
about the contact pointe, with the view apparently of 
removing the dissociated air, and improving the insulation 
of the spark gap. It is in & more recent patent (No. 12,86€, 
A.D. 1898) on electric circuit controllers that we find em- 
bodied Tesla's latest discoveries in this field. The contact 
breakers there described are mechanical, of a very elaborate 
construction; too elaborate, we should think, for general 
use with induction coils, unless their superiority to the 
present simpler forms is very great. Two new ideas app:ar 
to be embodied in these interrupters; first, the break takes 
place in compressed air or other suitable gas, and secord, 
a jet of mercury discharged against a metal plate, or anott er 
jet of mereni is used to complete the circuit. The metal 
plate is rotated by an electro-motor, and is notched on the 
periphery where the jet of mercury impinges, so that contact 
is broken when the jet passes through опе of the notches 
between the teeth. Tesla has expressed a somewhat ungene- 
rous contempt for the Wehnelt break, which has recently 
given such remarkable results in the hands of experimenters 
here and abroad. Its inferiority to Tesla’s break appears 
to be known as yet only to Tesla; in simplicity, at least, it 
is certainly superior. 

We, however, wish Tesla success in the working out of 
his grandly conceived, and if realised in practice, un- 
doubtedly epoch-making ideas, 


The Royal Soclety.—Among the papers down for read- 
ing yesterday afternoon was one by Mr. A. E. Tutton, “ The 
Thermal Expansion of Pare Nickel and Cobalt.” 


e contact breaker again closes” 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 728.) 
Glasgow Telephones.—The Glasgow Chamber of Corr- 


merce last weck considered the Government Telephone Bill. The 
chairman said that the Bill which Mr. Hanbury had introduced had 
diss ppointed those who desired to see the telephones of the count: y 
handled by a department of the Civil Service, Post Office, or other- 
wise. This Bill was in some measure a retrograde step. It seemed 
that the Treasury desired not to go through with the matter at the 
present time, or it might be that the Bill might lead pretty directly 
to what they desired, because the very production of this measure 
had lowered the value of the National Telephone Oompany’s shares 
so much that it was a much easier thing for the Government to 
buy up the Telephone Company than it was three months ago. If 
there had been no such thing as a National Telephone Compary in 
existence, he quite believed that the great Corporations might have 
gone into this business and done it very well. It was arranged to send 
а deputation to Mr. Hanbury on Wednesday. 

Glasgow ation Sub- Committee on the Opening of Streets 
has decided to appeal to the Railway Commissioners a t Sheriff 
Berry’s decision that the Postmaster-General is entitled to lay wires 
under the public streete, and that the municipality cannot attach the 
condition that they shall not be allotted to a licensee. The appeal 
will probably be heard by the Commissioners along with a somewhat 
similar appeal taken by the Corporation of Edinburgh. 


International Complications in British Telegraph 
Offices in the Far Fast.—The following correspondence has 
recently appeared in the Times (previous to the semi-cficial 
announosmeot regarding the Pacific cable agreement) :— 


Bir,—Mr. Hanbury's courage in grappling with the telephone difficulty is of 
happy &ugury for the Government's actionina kindred department—that which 
has to deal with the Imperial cable question. In that problem, too, a similar 
solution is obviously demanded, namely, State ownership and State exploitation, 
No half-and-half arrangement of subsidy and partial control will be satisfactory 
for two reasons—it will be more expensive and the control will prove illusory 
and inefficient. Owing to the conditions surrounding cable work it is ex- 
ceedingly difficult to exercise sufficiently close supervision on “the man in 
possession "; indeed, every!hing points to the necessity for tightening the gri 
of the Btate in this direction, and it is to be hoped tbat the Government will 
not seek to make a devolution of its Imperial responsibilities upon any company 
or corporation whateoever. 

Rumour has been busy with this subject lately, and it is confidently affirmed 
in certain quarters that the working of the projected all-British cables is about 
to be entrusted to the companies hnown as the Fender group. The supposed 
inertia of officialdom—an idea which has been somewhat rudely dispelled by 


Mr. Hanbury—gave an air of probability to the rumour. It is true that the 


course foreshadowed would save the Government а world of trouble, but there 
are considerations which do most effectually put tbat group out of court. 
This is not the place to enter on a review of their treatment of the public and 
the Press—that is another story; I refer to a matter of more importance 
than either. 

Some years ago the Pender group effected an amalgamation of office, in Hong 
Kong with the Great Norhern Telegraph Company of Copenhagen, whose cable 
connects with the Russian Government Telegraph Administration. It would 
seem that the Danish company handed over its rights in that agreement to 
Russia, inasmuch as the company's representative in London declared in an 
interview some months ago that the cable worked from the joint office and 
introduced as а Danish cable is now Russian propersy. Consequently the 
Pender group are respor sible for the existence of this dangerous anomaly—that 
Russian officials are admitte4 to an important telegraph office in an outpost of 
the empire, tbrough which all telegraphic communications with our Govern- 
ment, public, and Press must necessariiy pass! There, at any rate, the door is 
wide open. It will not do for the Pender froup to plead ignorance of the inti- 
mate relations existing between the Danish company and the Russian Govern- 
ment; tbat was & matter of common knowledge in China long before the 
amelgamation. 

But apart from considerations of publio safety, it may well be doubted 
whether any great cable service should be left to the meroy of City vicissitudes 
and the ebb and flow of City morality. There is a period in tbe history of many 
comanies when the Board know nothing, and the wirepullers respect nothing. 
The public have never realised what golden opportunities a cable service pre: 
sents to the latter; they can favour certain clients at the expense of others: 
they can ron rivalry with clients in their legitimate business, and they can 
appropriate the clients’ property. We do not suppose that cable companies 
differ greatly from others as regards their management, but this we do know, 
кае other conditions offer such temptations, nor render detection во 
difficult. 

These being some of the abuses to which telegraph services аге liable, it will 
be seen that there are weighty arguments in favour of Btate ownership and 
Btate exploitation. : 

Pt e colonies, I understand, are ready to provide five-ninths of the subsidy for 
the projected cables. To the Government I say, with all respect, “Do not put 
our money on the wrong horse." 


Your obedient servant, 
|. Coronat, 


Sir,~—The letter in your issue of Saturday, April 1st; under the above heading, 
signed “Colonial,” states that the Great Northern Telegraph Company's 
“representative in London" declared in an interview some months ago that 
the cable worked from the joint office (in Hong Kong), and introduced as a 
Danish cable, is now Russian propery 

Permit me to point out--first, that I am not aware of having had any inter - 
view " with anybody on the subject referred to for a whole year, or not since 
April, 1898 and the gist of my observations on that occasion to a representative 
of the Westminster Gazette, as quoted in that paper of April 27th, 1898, was quite 
the reverse of the statement attributed to me by Colonial; secondly, that I 
never made, nor could have made, any such statement—(1) because, as pointed 
out at the said interview, one of the very objects of the joint working arrange- 
ment of the two companies in the Far East was to leave the leadership and 
control] of the Hong Kong station to the British company (the Eastern Exten- 
sion Telegraph Company); (2) because the cable from Hong Kong to Amoy and 
further to Shanghai, Japan, and Siberia is, and always has been, the property of 
the Danish company, the Great Northern Telegraph Company, in whose servioe 
there js not a single Russian, but a number of Englishmen, and whose shares 
are more largely held in this than in any other country, while not a single share 
is held in Russia. 

As to the relations of the company with foreign Governments, they are, 
happily, as intimate with the British as with the Russian and other Governments 
on whose territories our cables are landed. 

The other invidious insinuations of ** Colonial " Imay safely leave unanswered ; 
they are beneath notice. 

I am, Sir, your obedient servant, 
F. C. C. NigLsEN, the company's representative in England, 


Great Northern Telegraph Company, | | . 
8, St. Helen's Place, B.C., April 10th. 


784 THE 


ELECTRICAL REVIEW. 


[Vol. 44. No. 1,119, Mar 5, 1899. 


Interruptions to Australian Trunk Landlines.— 


We are glad to see that at leat those interested have begun to report 
to tke Interrational Bureau at Berne the occurrence of interruptions 
to Australian aerial lines. In this way the landlines will be 
made to Ызат their fair share of blame, some of which has 
undoubtedly hitherto been ascribed to the submarine cable. The 
last issue of the Journal Télégraphique reports that the South 
Australian landline was interrupted on March 23:d and restored 
same day, while the Western Australian landline was interrupted on 
the same date, being restored on March 29:b. i 


The New German Trans-Atlantic Cable.—We are 
glad to see that the difficulties, which were anticipated, in the way 
of the extension of the As»res cable by Germany to the United 
States have been overcome, and at the end of last month compli- 
mentary telegrams paseed bstween tbe German Emperor and Presi- 
dent McKinley, in which the former thanked the latter for granting 
landing rights ín the Uaited States for & German cable. We under- 
stand that an English vessel, the Brilannia, will shortly be 
despatched to take soundings along the proposed route of this cable, 
and we shall be anxious to know the result, as the late Sir James 
Anderson was, we understand, of opinion that it was impossible to lay 
a cable along this route. To the prospect of competition which will 
be created by this new German cable may be attributed the recent 
fall in the shares of the Anglo-American Telegraph Company, as this 
will prove & much more serious rival than wireless telegraphy, to 
which the fall in these shares has been ascribad. We understand 
that this cable will be made in Germany, at any rate in part, and 
doubtless when the work is all completed tbe English companies, 
which at prerent hold such large interest in the Emden-Vigo cable, 
will be able to retire from their ownership in favour of & patriotic 
German public. This German cable should doubtless have a large 
traffic, as it will prokably secure all the German as well as other 
Continental trans-Atlantic messages. | 


Telegraphic Interrnptions and Repairs:— 
Down. 


Оляга. Repaired. 
Oompany’s cable— 
Oable beyond Gurupa... June 11th, 1898 88 


French Company's cable 
Oa Pinheiro ... March 10th, 1899 ... May 2nd, 1899. 
Para-Maranham a .. April 10th, 1899 ... ке 
LANDLINES 


Communication between 


Moseamedes and all In- > March 16tb, 1899 ... 


March 23rd, 1899 ... s. 


Irkoutsk- Werkhne April 30tb, 1899 


Oudinsk 
Saigon-Bangkok ++ April 27tb, 1899 


... April 30th, 1899 
... April 28th, 1899 


CONTRAOTS OPEN AND OLOSED. 


Battersea.— June 7th. The Vestry wants tenders for the 


enpyly cf mains, water. tube boilers, steam dynamos and engines. See 
“Official Notices” April 14th. Em 


Birkenhead.— May 26th. The Corporation wants 


tenders for the supply and deli of 100 electric meters. See 
" Official Notices " week. Mid 


Blackpool.— May 10th. The Tramway Committee is 
inviting tenders for the taking up of the tramway line and conduit, 
and the relaying of new tramway lines on the carriage drive between 
Church Street and Adelaide Street. Particulars, &o, from the 
borough engineer, 


Blackpool.— May 20th. The Tramways Committee 
wants tenders for ten bogie tramcars. Se“ Official Notices” to-day. 


Crewe.—June lst. The Corporation wants tenders for 
boilers and eccnomisers, engines and dynamos, centrifugal pump and 
motor, mains, battery, switchboard, and travelling crave. fee 
“ Official Notices” this week. 


Derby.—May 8th. The Corporation is just inviting 
tenders for the works in the superstructure in connection with the 
extensions to the electric lighting station, Sowter Road, Derby. 
Mr. Arthur Eaton, architect, 6, St. James's Street, Derby. 


Ealing.—May 15th. The Ealing Council is now inviting 
tenders for two boilers with superheaters and accessories, as may be 
ascertained on reference to our Official Notices" for April 21st. 


Ealing.— May 15th. The Council is inviting tenders for 
steam, exhaust and other pipin , &c., switchboard and connections, 
&c. Взе Official Notices April 28th. 


Edinburgh.—May 15tb. The Corporation wants tenders 
for the supply of copper нр for electric conductors, See our 


“ Official Notices Apri 


Vernon for certain 


Edinburgh.—May 2200. The Council wants tenders for 
two steam driven fans for reduced draught. See Official Notices” 
this week. | 

Epsom.—May 8th. The District Council wants tenders 
for various plant for its electricity undertaking, including boilers, 


 dynamos, boosters, batteries, switchboard, crane, mains and road- 


work, arc and incandescent =e for the lighting of the station. 
See our Official Notices April 7th. | 


Fleetwood. — Kay 16th. The District Council wants 
tenders for lamps lamp-posta for street arc and incandescent 
lighting, and also for wiring, switchboards, lamps, &c., for the Town 
Hall, Free Library, Market, and Slaughter House lighting. Bee 
“ Official Notices” April 28th. 


France.—May 9th. Tenders ate being invited by the 
French Post and Telegraph Authorities in Paris for the supply of 
20 kilometres of iron pipes 65 mm. diameter, for pneumatio pipe 
lines, in four lots. Tenders to be sent to Le Sous Becretariat d'Etat 
des Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


France.—May 12th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until the 12th inst. for 
supply of 92 kilometres of gutta-percha insulated electric cable. 
Particulars may be obtained from, and tenders are to be sent to, 
Le Sous-Secretariat d'Etat des Postes et des Telegraphes, Rue de 
Grenelle, 163, Paris. 


Hackney.—June 13:h. The Vestry invites tenders for 
trenching, troughing, cables, joint boxes, jointing and house services. 
See “ Official Notices” this week. | 


Hampstead.—May 18th. For the purpose of extensions 
at the electricity worke, the Vestry wante tenders for two 500-kw. 
steam alternators, five switchboard panels, boilers, feed water heaters, 
Weir’s feed pumps, a 50-kw. exciter, water softening plant, air рашр 
and condenser, Green's economiser and overhead crane. Ses 
Notices” April 7th. | 


King’s Lynn.—Msy 15th. The Corporation wants 
tenders for electric wiring and fittings for the Manicipal Technical 
School. See our “ Official Notices” April 28th. 


Londun, W.—May 8:h. The St. Marylebone Guardians 
want tenders for electric light wiring and fittings for the new front 
blocke of their workhouse, Northumberland Street, W. Bills of 
quantities and a form of tender, &c., upon application to Mt. A. 
Saxon Snell, F. R. I. B. A., architect, 22, Southampton Buildings, 
Chancery Lane, W.O, and depositing with him a £10 Bank of 
England note, returnable as usual. Е 


London.—May 11th. The Great Eastern Railway Oom- 
pany wants tenders for stores and materials. For details of the 
various items (including telegraph materials). See Official Notices” 
April 28th. | 

St, Pancras.—May 16th. The Vestry wants tenders for 
additional engines, dynamos, &c., at the Regent’s Park Station. See 
“ Official Notices ” April 21st. 


Southport.—May 17th. The Electricity Committee is 
inviting tenders for a O.I. tank, a centrifugal pump, and electric 
motor. See our “ Official Notices” this week. 


Teneriffe.— June 14th. Tenders are being invited until 
Jane 14th by the Spanish Ministry of Public Works in Madrid for 
the concession for the construction and working of an electric tram- 
way between Santa Crus de Teneriffe and San Cristobal de la Laguna, 
Teneriffe. Tenders to be sent to La Direccion General de Obras . 
Publicas (Ministerio de Fomento), Madrid, whence particulars may 
also be obtained. · 


West Africa.—Jaly 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of a cen- 
tral electric power station at Beira for lighting and power purposes 
during & period of 25 years. Particulars from, and tenders to, above. 


CLOSED. 


Aberdeen.—The contract mentioned last week as having 
been given out by the Oorporation for 200-kw. traction generators 
has been withdrawn and been placed with Messrs. D. Bruce Peebles 
and Co., who can guarantee earlier delivery. 


Belfast.—The engineer recently submitted a report on 
the tenders referred to bim, and it was resolved that the tenders of 
Messrs. Wheeler & Co, for 5 plant, and Мете. Ba 
and Wilcox, for pipe work, be accep 


Chatham.—The following tenders have been sent in for 
the electric lighting of the Town Hall and municipal buildings. 
Section A., wiring ; section B., plain fittings :— 


Section A. Bection B. 

Vaughan & Brown, Limited.. £902 0 0 £239 0 0 
E. L. Berry, Harrison & Co... б .. 92414 0 156 1 8 
Donnison, Berlyn, Sillem & o. .. 799 00 227 0 0 
P. C. Middleton & Co., Edinburgh.. — .. 867 0 0 196 8 0 
*Btevens & Barker, Maidstone 615 0 0 212 0 0 


E Accepted. 

The specifications were prepared by Mr, John Hewett, B.A. o! 
Harrap, Hewett & Duffield. 

Derby.—It is proposed to accapt the tender of Mr. Henry 


ding operations for extending the electricity 
works (£2,030). 
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Glasgow.—Meesrs. D. Bruce Peebles have secured the 
order from the Corporation for four 150-kw. sets for motor generators. 


Hull.—The Works Committee last week accepted the 
tender of Messre Turner, Heason & Mitchell, of Manche ster, 
amounting to £19,933 53., for the execution of the foundation and 
paving of the Holderness Road section of the Hull electric tram 
system. 

Liverpool.—The Tramways Committee has just considered 
the tenders submitted for electric cars for the proposed tramway 
extentions, and has placed an order for 80 cars at a cost of £490 each 
with Messrs. Dick, Kerr & Co., Limited. The total contract is thus 


FORTHCOMING EVENTS. 


Saturday, May 6tb. — The Institution of Electrical Engineers. 
Students’ visit to be paid to Mesers. Siemens Bros. and 
Oo. Train leaves Charing Cross for Obariton at 
9.20 a.m. 

Taesday, May 9th.—At 3 p.m. Royal Institution. Prof. В. P. 
срео second lecture on “Electric Eddy Car- 
ren S dd 


Wednesday, May 10:h.—At 7.30. Institution of Electrical Engi- 
neers (S:udents’ meeting). Paper by Н. M. Dousett on 
" Electricity Meters." Election of Committee. 

Friday, Mey 12th.—At 9 p.m Royal Institution. Discourse by 
Prof. T. Preston, M.A., on “ Magnetic Perturbations of 
the Spectral Lines." 

Satarday, May 13th.—Institution of Electrical Engineers Students’ 
visit to W. T. Heuley's Telegraph Works. Train leaves 
Fenchurch Street 9.40 a.m. 


NOTES. 


The Wehnelt Interrupter.—Mr. Marchant, writing 
from the Blythswood laboratory to а contemporary, describes 
some highly successfal experiments that have been made with 
this device. The multipolar form was found to be the most 
useful. The vessel containing the dilute acid was made of 
lead, and was itself the cathode. The anodes, six in num- 
ber, were made of 18 mil. platinum wire, fused into glos 
tubes, and projecting -inch from the ends of the tubes. 
It was found to be better to fit an ebonite plug into the end 
of the glass tube, into which the wire was tightly jammed, 
the whole tube being then filled with soft wax. the end of 
the platinum wire wes silver-soldered to a copper terminal, 
mercury having been found inconvenient in use. It was 
found that the interrupter rapidly “ fatigued,” but this was 
discovered to be due to the acid getting hot, and, of course, 
can be obviated by rome of the well-known methods of 
cooling liquids. By using a variable resistance in series with 
the interrupter, it was possible to get a large range of current; 
for instance, on a 50-volt circuit, currents varying from 1 to 
25 amperes were sent through the primary of the coil, The 
great advantage of the multipolar arrangement was that a 
small current could be cent through the primary at a high 
5 When it wes used in connection with an 18-inch 
coil and a suitable X ray tube, illumination of almost 
dazzling brilliancy was obtained on the fluorescent screen, 

while the tissues of the body showed almost as clearly as 
When a 16-plate Wimshurst machine was used to excite tke 
tube, and with the same steadinese in the glow. M. Bary, 
in the Comptes Rendus, states that the Wehnelt interrupter 
goes through three distinct stages with an increasing E. M. F. 
When the E.M.F. is low, there is simply electrolysis; at a 
higher E.M.F. the electrolysis stops abruptly, and the hum- 
ming noise sets in; at still higher E.M.F. the gases disen- 
gaged at the anode are no longer luminous, but the: platinum 
turns red hot, and is surrounded by a layer of vapour. When 
; mir is no inductance in the circuit, the third stage follows 
e first. 


Monument to Von Stephan.—A monument to the late 
Dr. Von Stephan, the first Postmaster-General of the Ger- 
man Empire and the originator of the Postal Union, was 
unveiled in Berlin on Ist inst. 


American Mechanicals.—Next week, from the 9th to 
12th inst. the American Society of Mechanical Engineers 
meets at Washington. A number of interesting subjects sre 
down for papers, and there will be the usual excursions, re- 
ceptions, &c., including a reception by President McKinley 
at the “ White House" on Wednesday. Among the papers 
are the following :— | 


Btanwood, J. B.:“ Standards for Direct-Oonnected Generating 


Hu le, R. S.: Boiler and Furnace Efficiencies.” 

Emory, F. L.: “ Test of a Steam Separator.” 

Henning, Gus O.: “Investigations of Boiler Explotions." 

Professions] Papers as follows :— 

Emory, F. L.: " Relation Between Initial Tension and Power 
Transmitted by а Belt." _. 

Henderson, George R: Manufacture сї Car Wheels.” 

Darling, E. A. " The Power Plant of a University." 

Fritz, John: Rolling Mill Fly-Wheels.” 

Gordon, F. W.: New System of Valves for Steam Engin.s, Air 
Engines and Compressors." 


Electrical Coast Communication and the Lifeboat 
Service.—The Prince of Wales presided over a dinner in 
aid of the London Lifeboat Saturday Fund on Monday, and 
in the course of an interesting speech on the excellent work 
which is being accomplished by the Royal National Lifeboat 
Institution, reference was made to the subject of electrical 
communication. The Prince spoke as follows :— 


One of the most important indirect measures adopted by the 
Institution with a view to diminish the loss of life from shipwreck 
on the coast has been to procure from the Government a system of 
electrical communication between rock lighthouses, light-vessels, &c., 
and the shore; also between the Ooastguard stations and signal 
stations and the post offices nearest the lifeboat stations where 
there are no ard stations. This useful] work was commenced 


time they issued five reports, the fifth and final report 
being issued in the autumn of 1897. The most important recom- 


experimen 

have recently been carried out in connection with wireless 3 

under the superintendence of Signor Marconi, the inventor, w 

would seem to solve the great difficulties which have been encountered 

in the efforts made to сире so important а system round our 

coast. Ishould mention, likewise, the use and im eus kr Ыя 
8 


assistance. 


Institution of Civil Engineers.—At the annual general 
meeting of the Institution of Civil Engineers, held on 
Wednesday last week, Mr. W. Н. Preece, C.B., President, in 
the chair, the result of the ballot for the election of officers 
was declared as follows :— | 


President, Sir Douglas Fox ; Vice-Presidents, Mr. James Мали, 
Sir William White, К.О.В., Mr. Oharles Hawksley and Mr. Jo 
Olarke Hawkshaw, M.A.; other members of the Oountil, Mr. James 
Barton (Dundalk), Mr. Horace Bell, Bir Alexander Binnie, Dr. Henry 
Taylor Bovey, M.A. (Canada), Mr. T. Forster Brown ( iff), Mr. 
W. R Galbraitb, Mr. George Graham (Glasgow), Mr. G. H. ‚ Mr. 
J. O. Inglis, Mr. Alexander Isst, O. I. E. (India), Dr. Alex. B. W. 
Kennedy, F. R. S., Sir James Kitson, Bart., M. P. (Leeds), Mr. Anthony 
George Lyster (Li 1), Mr. John Allen McDonald (Derby), Mr. 
E. Pritchard Martin (Dowlais), Mr. William Matthews, Sir Guilford 
Molesworth, K. O. I. B., Sir Andrew Noble, K.O.B. (Newcastle), Mr. 
Alexander Siemens, Mr. Thomas Stewart (Cape Colony), Mr. John I. 
Thornycroft, F. R. B., Mr. William Thwaites, M.A. net Mr 
F. W. Webb (Crewe), and Sir E. Leader Williams (Altrincham 


Lectures.—A course of six lectures on “ Rotary and 
Motor Transformers," by Mr. A. Schwartz and Mr. W. 
Beckit Burnie, will be delivered at the South-Western Poly- 
technic, Manresa Road, Chelaes, S.W., on Tuesdays, at 
7.30 p.m., commencing on Tuesday, May 23rd. 

Prof. C. A. Carus-Wilson is to deliver a course of eight 
lectures on Тһе Direct Current Motor" at the South- 
Western Polytechnic. The first lecture will be delivered on 
May 8th, at 7.30 p.m. | 
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‘> Automobile Trials.— The Automobile Club is arranging 

ап automobile show (international) to be held at Old Deer 

Park, Richmond, Sarrey, from Saturday, 17th, to Saturday, 

Juue 24th. "Trials will be made of the various vehicleg 

entered, and awards of medals and diplomas will be made. 

The following gentlemen have consented to act ав 

judges :— = 

Prof. С. Vernon Boys, F.R.S. 

Mr. W. Worby Beaumont, 
M.Iost O. E. | 

Mr. Dagald Clerk. 

Mr. Bryan Donkin, М Iast. O. E. 

Major Holden, R. A., F. R. S. 


Prof. Hele- Shaw, LL. D, 
M. Inst. O. E. 

Mr. W. H. Preece, O. B., F. R. S. 

Mr. Boverton Red wood, F. R. S. E. 

Sir David Salomons, Bart., J. P. 

Mr. James S vinburne. | 


There аге a number of classes, опе beinz devoted to motor 


cycles, one to spirit motor vehicles, one to oil motor vehicles, 
others to electrical, steam, and other methods of propulsion. 
The electrical rections are as follows :— 


Weighing under 14 tons unladen. 

Section 22. 
„ 23. 

„ 24. 


Passenger vehicles, to carry not more than three persons, 
including driver. 

Passenger vehicles, to carry four, or not more than seven 
persons, including driver. 

Passenger vebicles, to carry eight or more persons, 
including driver. 

» 25. Vans. 


~ Weighing 11 tons and under 2 tons unladen. 


„ 28. 
„ 27. 


Passenger vehicles. 
Goods vehicles. 


Weighing 2 tons and under 8 tons unladen. 


» 28. Passenger vehicles. 
» 29. Goods vehicles. 


Entries for the trials must be made not later than May 13tb. 


Further particulars may be obtained from Mr. C. Johnson, 


the secretary, 4, Whitehall Coart, S.W. 


Presentations.—Mr. Alfred Lucas, on retiring from the 
70 of superintendent of mains in the Sheffield electric 
ight department, was on Saturday last, presented by the staff 
with a handsome. testimonial, consisting of marble clock, 
ornaments, and salver. 
appointment with the British Thomson-Houston Company, 
Limited, has been associated with electrical developments in 
Sheffield for the past 14 years. m 

On 28th ult. Mr. McOowen, Belfast, city electrical engineer, 
presented Mr. M. C. Ollson with a handsome travelling bag 


on behalf of the staff, on the occasion of his departure to 


take up a post at Dablin. 


The Institution of Electrical Engineers.—The fol- 


lowing is a list of the nominations announced last Thursday — 


for the vacancies on the Council at the end of the current 
year :— . 

For president, Prof. Silvanus P. Thompson, D.Bc., F.R B. 
^ As ordinary members of Council (five vacancies), Major P. Cardew, 
R.E.. Mr. John Gavey, Mr. Robert Hammond, Mr. A. J. Lawson, and 
Mr. R. Percy Sellon. 

As associate members of Oouncil, Mr. Roger W. Wallace, Q.C., and 
Mr. Artbur Wright. 

As honoraty auditors, Mr. F. О. Danvers and Mr. E. Garcke. 

As honorary treasurer, Prof. W. E. Ayrton, F.R 8. 

As honorary solicitors, Messrs. Wilson Bristows & Carpmael. 


An Electric Fire Eagine.—The Daily Mail Paris cor- 
respondent saya that the chief authorities of the firemen in 
Paris have at length, after months of study and experiment, 
arrived at a satisfactory type of fire engine of which the 
motor force is electricity. А new electric engine, capable of 
seating а dozen persons, and travelling at the average rate of 
15 miles an hour, and ascending hills easily and stopping 
quickly, has been built, and will be in use from June Ist. 


Electric Motor Dust Cart.—The Glasgow Corporation 


has passed a minute of the sub-committee on the collection, 
removal, and disposal of city refuse, to accept the offer of the 
Motor Car Syndicate, Limited, Glasgow, to provide for £532 
an electric motor van for the collection of refuse. The step 
is only an experiment. | | 


Mr, Lucas, who has accepted ар 


Wireless Telegraphy.—On Friday last week during & 
dense fog the East Goodwin Lightehip, which is fitted with 
Marconi's wireless telegraph apparatus, was run into by a 
London steamship and suffered a certain amount of damage. 
The captain of the lightship was able to telegraph by the 
Marconi system tothe South Foreland Lighthouse, giving all 
particulars of the occurrence. This instance is important as 
demonstrating one of the great advantages which may be 


. expected to follow the use of wireless telegraphy for life- 


saving purposes round the coast. It may be mentioned that 
the vessel was at the time moored about 12 miles from the 
lighthouse in question, The wireless telegraph installation 
for the Dieppe and Newhaven service is to b» proceeded with 
at once, and in addition to that on either side of the Ohannel 


. the apparatus will be set up in the Channel steamere, the 


service b:ing the first to adopt the system. The distance 
between Dieppe and Newhaven is 75 statute miles, The 
French Commission have suspended operations for a fort- 
night, in order to prepare a report ou the subject for 
ag to the French Government. The experiments 

ave been completely successful. The French despatch 
vessel Ibis, which was fitted with Marconi’s apparatus for 
the recent Channel exp:riments, was on Monday anchored 
off Sangatte, a village on the ooast several miles west of 
Calais, and then communication was established with the 
station at Wimereux, The bold promontory of Cape Grisnez, 
intervening between the two points, which are about 20 
miles apart, in no way interf with the reception of the 
messages by the ship or the land station. The experiments 
were carried out under the direction of French officers. 


“ Compressed Air.“ — We have received a copy of No. 2 
of Vol. iv. of this journal, which is devoted to the useful 
application of compressed air, and on the whole it is а fair 
and reasonable partisan of air. Compressed air has sach a 
multitude of uses, that we think it is Something of & mis- 
take to push its use in géneral tramway traction. Air loses 
much in compression and re-expansion, and this very fact 
makes it more valuable in certain situations, such as mining, 
than any other agent, for it affords a much needed ventila- 
tion, and serves also as a cooling agent. Like electricity, 
compressed air is, after all, merely a medium of power 
transference; it is not & prime mover, but it absorbs power, 
and gives it out again, and certain loeses are inevitable in the 
process just as they are in the manufacture and transport 
and use of electricity. Bat the loss in air is very great. 
Work goes in the shape of heat, and 16 goes in large 1 0 
But this is no argument against the use of air, and may be 
an argument at times in its favour. As the journal before 
us states, compressed air is supplemental to eleotrigity. 
They are rather allies than rivals, and both have done much 
in industry, and are likely to do very much more than they 
have already acoomplished. 


Photographing Wireless Signals.—Au evening con- 
temporary says that some very suocessful experiments have 
been made by Mr. Harry Price, of Brockley, in wireless tele- 

phy. The stations were the top of the tower of St. Mark's 
Church, Brockley, and the top of Aske's boys school at Tele- 
graph Hill, Hatcham. Photographs were taken of tbe 
currente, showing the difference between the “dot and dash” 
system of the Morse alphabet by the large and small olarrs. 
on the ae i an plate. The apparatus is called the 
Patchett-Price telephoto apparatus (wireless), and the ezpal- 
ments were made with the ultimate view of photographing 
the message upon the sensitised film. It is stated that words 
at the rate of 25 per minute were telegraphed. The next 
55 will be between the Crystal Palace and St. Peter's 

hurch. i = | 


Personal.—Mr. C. Н. Garland has been seleoted by the 
London telegraph clerks to represent them at the Inter- 
national Conference of Telegraphists at Como from-May 8rd 
to June 3rd. 


Royal Iastitution. — Last Friday evening Prof. 
arus - Wilson lectured on “ Some Features of the 
Electrical Induction Motor.” | 


-— 
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- Ozene.—In the Commons on Tuesday Sir J. Leng asked 
Mr. Akers-Douglas whether the attention of his department 
had been directed to the possibility of supplying ozone to the 
House of Commons, Mr. Akers-Douglas replied in the 
affirmative, but the oost of the necessary installation would 
be some thousands of pounds, and be did not think the 
House would entertain the ides. 


Appointments Vacant.—The Fulham Vestry wants a 
clerk of works for the eleotrio light in:tallatiop, capable of 
holding the appointment of resident engineer after comple- 
tion. Salary £26 per month. See Official Notices this 
week. 

The Belfast Corporation wants an assistant electrical 
engineer at £200 a year. See Official Notioes.“ ` 


The Scotch Water-power Scheme.—After a fight of 
nine days before & Committee of the House of Commons, 
with Sir J. Kitson in the chair. an interesting scheme, 
promoted by Lord Tweedmoutb, Lord Kelvin, the Earl of 
Orawford, and other well-known men, was defeated on 
Tuesday: They proposed to supply all Scotland with 
electricity by water-power. They would have established 
a generating station on the shores of Loch Leven, 
Inverness-shire, and would have taken power from that 
lake and others in the district. They have been overthrown 
chiefly by local authorities, who pleaded that their supplies 
of water would be interfered with. 


Liquid Hydrogen.—At the annual meeting of the 
members of the Royal Institution, held on May Ist, Prof. 
Dewar made a brief reference to the recent scientific work 

of the Royal Institution, and announced that havin 
obtained liquid bydrogen in considerable quantity he h 
directly determined its temperature and other physical con- 
stants, finding its boiling point to be much lower than was 
previously supposed— namely, 20° above the zero of absolute 


temperature, and attaining by exbaustion a temperature of 


only 15° absolute. Pending the discovery in quantity of 
some yet lighter gas, there was no means in sight of bridging 


this gap and reaching the zero point. He also took occasion 


to, warn the publio against absurd exaggerations as to the 
properties of liquid air, which, originating in America, found 
their way into popular magazines in this country. 


American Civil Engineers—At New York Mt. 
Desmond Fitzgerald has jast been elected president of the 
American Society of Civil боріпеегв. We ought to mention 
that the gentleman referred to isan eminent American engi- 
neer with very large experience in waterworks matters, and is not 
the Mr. Desmond G. Fitzgerald, whose name is go well known 
to electrical engineers in London. 


Sir Salter Pyne.—The Рай Mall siya that Sir Thomas 
Salter Pyne, once the Ameer of Afghanistan’s chief engi- 
neer, is row on his way home, Sir Thomas, who has left 
his partner to make the best arrangement he can with the 
Ameer, intends to settle down here. 


Personal.—Mr. A. Bromley Holmes, the Liverpool Cor- 
ration electrical engineer, is the new president of the 
iverpool Engineering Society. 


NEW COMPANIES REGISTERED. 


- "Telephone and Switchboard Syndicate (Continental), 
Limited (61,770).—This company was registered on April 27th, with 
a capital of £10,000 in £10 shares, to acquire, develop, turn to account 
and deal with any рты, rights, inventions, concessions, licences, 
&c., and to carry on business аа financiers, promotors of companies, 
un iters, concessionaires, capitalists and merchants. The first 
subscribers (each with one share) are:—W. H. Sinclair, 8, Dacie 


Btreet, Oxford Road, Manchester, secretary; Arthur E. Oowley, 


Thornfleld, Р Road, Sale, cashier; William Oawthorne, 7, 
Florence Street, htown, Manchester, clerk; John D. Haddock, 
88, Broughton Lane, Manchester, scoretary ; Eugene Ohevalier, 70, 
Darby Street, Hulme, Manchester, book-keeper; Sam Smith, 24, 
Linwood Street, Hulme, Manchester, clerk; and Obarles E, Craig, 
59, Bradshaw Street, Manchester, book-keeper. The sub:cribars are 
to appoint a or managers, who are to have sole control. 
Remuneration, 15 per oent. of the net profits. 


Edison-Bell Automatic Phonographs (London and 
Provincial), Limited (61,601).—This company was registered on 
April 19th, with a capital of £40,000 in £1 shares, to acquire certain 
machines, instruments, apparatus, and rights from the Едівоп-В з] 
Consolidated Phonograph Oompany, Limited, and to carry on the 
businees of manufacturers and exhibitors of and dealers in phono- 
graphs, gap apona and telephones, eleotricians, electrical and 
mechanical engineers, and suppliers of electricity. The first sub- 
scribsrs (each with one share) are :—F'. H. Both, 26, Mosley Street, 
Manchester, cotton manufacturer; A. J. Phes z y, 5, Holland Street, 
Kensington, agent; J. A. Milne, A. O. A., Park House, Anerley, S. E.; 
O. W. Groos, 106, Fenchurch Street, H. O., merchant; A. W. Shaw, 
Manor House, Over Haddon, Bakewell, gentleman; J. A. Wormald, 
14, The Park, Eccles, commission agent; E. L Phillips, 140, Oheap · 
side, E.O., auctioneer. The first directors (to number not less than 
two nor more than 10) are to be ncminated by the subscribers; quali- 
fication, 250 shares ; remuneration, £300 each per annum (£300 for 
the chairman) and a share in the profits, 


British Electric Works Company, Limited (61.640). 
—This company was registered on April 20th, with a capital of 
£135,000 in £1 shares (50,000 £6 cent, cumulative preference), 
to adopt an agreement with James B. Atherton, and to carry on the 
business of electric lamp, meter, switch, cut-out, and general appa- 
табов manufacturers, е cians, electrical and mechanical engineers, 
metal workers, cycle makers, &o. The first subscribers (each with 
one thare) are: —- Lloyd Higginbottom, Crown Iron Works, West 

, Manchester, engineer; Wm. M. Briggs, Bod-Alaw, Llan- 
dudno, gentleman ; Jacob Atherton, Singleton, Huyton, Lancs., manu- 
facturer; James B. Atherton, Manhattan, Gateaore, Lanos., manu- 
facturer; David L. Chalmers, 5, Fenwick Street, Liverpool, chartered 
accountant; Wm. M. M. Forwood, 15, Union Court, Liverpool, 
solicitor; Gordon Baies, Pearl Assurance Buildings, St. John's Lane, 
Liverpoo), secretary. The first directors (to number mot less than 
three nor more tban nice) are to be nominated by the subscribers; 
qualification, £250; remuneration, £200 each per annum (£250 for 
the chairman) and a share in the profits. 


Edison-Bell Automatic Phonographs (Western 
Midland Counties), Limited (61,674).—Tois company was regis- 
tered on April 22nd, with a capital of £11,000 іп £1 shares, to adopt 
an agreement with the Edison-Bell Consolidated Phonograph Oom- 
pany, Limited, and to carry on the business of phonograph 
manufacturers and exbibitors, electricians, electrical and mechanical 
engineer, suppliers of electricity, metal workers, &. Tae fret 
subscribers (each with one share) are:—Frank Moore, Stephenson 
Street, Birmiogham, ironfounder; Herbert Weldon, A.M I.C.E., and 
Frank Morgan, O.E., Norwich Union Ohambers, Chamberlain Square, 
Birmingham; Charles H Smith and Arthur J. Willams, 77, Осі more 
Row, Birmingham, chartered accountaots; Steohen J. Holliday, 
86, Oolmore Row, Birmingham, architect; W. Gibbs, 57, Colmore - 
Row, Birmingham, metal broker. The first directors (to number not 
less than two nor more than seven) are Frank Moore, Stephen 
Helliday, Jobn H. Sutton, and Herbert Weldon; qualification, 100 
shares; remuneration, £150 per annum divided between them. 


County of Durham Electrical Power Distribution 
Company, Limited (61,591).— This company was registered on 
April 19th, with & capital of £100,000 in £10 shares (5,000 prefer- 
ence), to carry on the business of electricians, electrical engineers 
and contractors, suppliers of electricity, chemical engineers, tram- 
way and light railway proprietore, carriers, &o. The first eub:cribers 
(each with one share) are:—G. J Somerville, 35, Shepherd’s Bush 
Road, W., electrical engineer; O. Walmsley, 17. Priory Road, Kew, 
W., accountant ; E. Garcke, Donington Huse, Norfolk Street, W. O., 
director; О. Н. Рале, 96, Albacore Orescen*, Lowisham. S. H, asais- 
tant secretary ; W. E. Singleton, 2, Elm Villas, Elm Row, Hamp- 
stead, solicitor; Martin E. Sheerboom, 6, Fernoliff Road, N.E., clerk ; 
J. Renwick, 29, Hillside Road, Stamford Hill, N., clerk. The first 
directors (to number not less than three nor more than five) are to be 
nominated by the subscribers; qualifica'ion, £100; remuneration as 
the company may fix. Registered office, Surrey House, Vi:toria 
Embankment, W.O. 


CITY NOTES. 


Brockie-Pell Are Lamp Company. 
Тни recond annual report of this company, bringing the accounts up 
to December 31st, 1898, is now before us. The sales of the company 
have increased, so we are informed, by 70 per cent., while the loss on 
the business has decreased. Instead of a loss of 2 1,590 for 17 months 
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(a rate of £3,240 per annum) i$ has now a rate of £1,496 per year. 
The company is so far to be congratulated ; on the otber hand, the 
company has written nott ing off plant and machinery (“ as this has 
been maintained in thorough efficiercy "), and the company bas also 
bad the benefit of £500 forfeit deposit for French and Belgian patents, 
and £675 as compensation for infringement of patents, &c. The 
directors, however, seem highly satisfied with the present managc- 
ment, and they appavently bave a simple course now before them, 
namely, to still further reduce their expenditure, except that per- 
teining to tke execution of orders, and to develóp the business to 
the fallest on the strictest of businers lines. 


Cuba Sobmarine Telegraph Company. 


Tam ordinary general meeting of this company was held at the 
о. of the company last Wednesday week, Mr. С. W. Parish in 

The CHarBMAN thought that he could congratulate them all upon 
the very f4vourable statements contained in the reports. e 
гссспоќв were from July to Dec:mber, and that per ic d was one of 
vital importance to the island cf Cubs, because it witnessed the 
destruction of the 8 fleet at Santiago, the fall of that city to 
the Amen icar 8, ard the peace between Spain and America. Last 
November he mentioned that owing to the skill and pluck of their 
rep: ene ntati ves between Havana and the West Indies their business 
was maintained throughout the whole war. The lines were still 
working when the American аз ту entered Santiago. A great deal of 
damage was done to their property owing to the Americans cutting 
their cables. Some repairs were completed when the last report was 
issued, and the remaining repairs had been carried out, so that at the 
present time their cables were in good order. Their six months’ 
working had given them very satisfactory returns, after making due 
allowanca for the accounts outetanding with the Spanish Govern- 
ment. The receipts were exceptionally large on account of Govern- 
ment business, and must not be regarded as & normal revenue. He 
would like to put on record that they were of pain that the 
Spanish Government bad treated them very fairly. There was, how- 
ever, а sum still outstanding, which they should not put into the 
balance-sheet until it bad been encashed, but they had practically 
agreed with the Government as to the amount which was to be paid. 
The expenses.cf the half-year were chiefly those of maintenance, 
and there was a great depreciation of cables and stores. They had 
made great inroad into their stock for repairing purposes, and 
found it desirable to reduce the value cf what remained. The 
repairs to cables up to December 31st, during the war, cost 
£1,066, and since then they had paid, or were liable to pay, a further 
sum of £7,000. They were taking steps 
the notice of the United States Government. Their investments 
amounted in 1897 to £98,326, and at the present time they were 
£104,954, and they had been enabled to reduce the amounts owing to 
the banks. Taken as а whole, their list of investments was a very 
favourable one, and had increased in value in many items. As 
regarded the future, it was difficult to . There was considerable 
delay before the final settlement of the Treaty of Peace between 
Spain and America, and many important points were still unsettled. 
They would not be surprised to hear that tbe United States authori- 
ties were still examining the rights granted to different companies in 
Ouba. The British Foreign Office bad given them every assistance 
and support, and Her Majesty's Ambassador at Washington laid 
before the Government their various concessions, and their last infor- 
mation from the Foreign Office was that the matter was under the 
consideration of the Departments of War and Justice, and that the 
result would shortly be submitted to the Cabinet. He trusted that 
at their next meeting he would be able to inform them that their con- 
cessions had been duly recognised. He moved the adoption of the 
is^ together with the statement of accounts. 

. Kartu, in reply to a shareholder, observed that the system of 
wireless telegraphy had only advanoed to an experimental stage, and 
he did not think there was any need for alarm or anxiety as to its 
effect on their property. 

The motion for the adoption of the report and accounts was 
seconded and carried. 


Oriental Telephone and Electric Company. 


Tux fifth ordinary general meeting of the shareholders of this oom- 
pany was held on Wednesday last week at Cannon Street Hotel, Sir 
Auckland Oolvin presiding. 

The CHAIBMAN propor’ the adoption of the report, and said he 
was pleased to be able to congratulate the shareholders upon the 
results of the past year. The net balance of the revenue account was 
but little in « xcets of that shown in tLe previous year’s accounts; the 
company had received from the Bergal Company a dividend of 5 per 
cent. inatead cf 7 per cent. on their holding in that company. The 
difference, however, had been more tban made up by the increased 
earnings of tbe company and at their own branches. In the previous 
Ter the receipts were, to some extent, affected by an unusually 

vourable rate of exchange, but fhat was not the case in the year 


to bring the account before 


under review, so that the position was the more satisfactory 
in that, without the exchange, they had been able to 
make an excess of income as compared with last year. The 
board considered it advisable, for the present, at any rate, in the 
true interests of the shareholders, to limit the dividend to 5 per cent., 
and they were thus enabled to strengthen the company's resources by 
adding £2,000 to the reserve fund, increasing it to £3,000. Таз 
directors had sold £1,500 of the company's consols, aud the proceeds 
had been invested in 5 per cent, debentures of their subsidiary com- 
pany, the Telephone Company of Egypt, which had recently converted 
their 6 per cent. debentures into b per cent. debentures. business 
of tbat company was extending in & most satisfactory manner, and 
that was a very important thing for them, because, roughly speaking, 
about a quarter of the company's net profits came to them from their 
holding in that company. At the end of January last Mr. G éwing 
and he proceeded to Egypt with the object of obtaining 
from the Egyptian Government а renewal of the latter's 
arrangements by which the company supplied the telephone service 
cf the Government. They were so far successful, that the previous 
arrangements had been renewed for a total period of 25 years, which 
would give the company in Egypt a very satisfactory and firm foot- 
ing. Во long as they held the Government telephone service they 
might consider that they were unassailable by ahy of their com- 
petitors. All the authorities ard residents in Egypt with whom he 
came in contact during his visit were entirely satisfied with the way 
in which the Egyptian company’s work was being proceeded with, 
and were very glad to give Mr. Gre wing and himself every assistance 
in their endeavours to form fresh arrangements with the authorities. 
With regard to the formal resolution which the shareholders would 
be asked to pass confirming the appointment of Mr. H. Johnstone 
G éving asa director, he might mention that that gentleman was 
now at Shanghai in connection with the tender that had been gent in 
tothe Council of the Shanghai Settlements by the China and Japan 
Telephone Oompany. The directors of the company were hopefal 
of securing that concession, although at the present moment the result 
had not yet been made known. The motto of their compauy might. 
be characterised as “ prudence and progress,” and he thought th it as 
long as that was the case, affaire might go on as they were. 

Mr. B. 8t. John Ackers seconded the motion, which was carricd 
unanimously. 

Oa the motion of the chairman, the two retiring directors, Messrs. 
B. St. John Ackers and Henry G:s wing, were re-elected. 


* 


Inde-European Telegraph Company, Limited. 


Ma. J. HgRBERT Tarrron, chairman, presided on Thursday last week 
at Winchester House over the ordinary general meeting of the 
members of the above weg | 
In moving the adoption of the report, the Onaramaw said the 
directors had to ‹ x prese their deep regret at the loss of the valuable 
services of Mr. H. H. Meier, of Bremen, who died last November, and 
who had been connected with the company since ite commencement. 
The deceased was the organiser of the North German Lloyd line of 
steamers, which occupied a proud position in the shipping world. 
рг. H. H. Meier, his son, would fill the vacancy on the board. Toey 
hoped also that they would soon be able to welcome Bir William 
Brooke, a former director of telegraphs to the Indian Empire, to & 
seat on the board. With regard to the acccunts, the message business 
of the company for 1898 showed the satisfactory increase of £4 295 
over that of 1897. The «expected increase in the «xpenses, as 
foreshadowed by him when addressing them last year, had 
been realised owing to the erection of additional wires and the ex- 
tended application of the Wheatstone automatic apparatus. They 
had again included, as a charge against revenue, an amouut for 
writing down certain items of the capital account in pursuance of 
the policy which had commended iteelf to the shareholders of late 
years, and that of course would have a healthfal inflaence upon the 
company’s financial position, and tend to ensure permanently the 
prosperous character of the undertaking. The extension of the 
automatic transmission of the messages had now be:n completed, 
and had had a most satisfactory eff ct upon the celerity with which 
the traffic could be handled. They (x pected also to y 
the company’s new wire into use, and that would enable them to 
handle a considerably larger business if it could be secured. It 
had been the policy of the board not to stand stil 
but to carry out improvements where they were feasible, 
at the same time taking care to manage such operations without dis- 
treesing the shareholders. They had still measures in contemplation 
for the fature, which might possibly be carried out, or at least com- 
menced, in the present year; but the same policy of graduating their 
operations would be pursued, and they believed that the shareholders 
would not feel them, except, perhaps, in the enhanced stability of the 
concern. Referring to the speech of Mr. Goschen the previous night 
on the relations existing between that country and France, 
and Rassis, the chairman said hie utterances must be considered 
eminently satisfactory. For а long period the relations between the 
company and the Imperial Rassian and German Te ph Depart- 
ments had been all that could be desired. As they w, wireless 
telegraphy һай made a great advance in the past few months, 
and probably it would be found to have а use in the duplex 
system cf intercommunicaticn under favourable conditions of limited 
purposes and limited distances, but the directors did not look upon it 
as & formidable rival. As to Mr. Henniker Heaton's suggestion for 
links of telegraph poles and wires through Afghanistan to ensure a 
great reduction of telegraphic charges between that country and 
India, the directors did not see the shadow of a formidable rival in the 
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posue The reserve fund of the company was most satisfactorily 

vested, and they had in contemplation further investments, as it 

mast be remembered that the company's concessions were termic- 

able, and the capital consequently might Lave to be replaced. In 

conclusion, he referred to the dividend, which was 6 per cent. for 

the year, and with the bonus it would be 10 per cent. for the year. 
Mr. G. Horraxp seconded the motion, and it was agr :ed to. 


Brockie-Pell Ave Lamp, Limited. 


Тнв second annual report of the directors, to be presented at the 
ordinary general m of the company to be held at Winchester 
House on Monday, May 8th, 1899, at 3 p.m., states that the directors 
have pleasure in submitting the accompanying profit and loss acsount 
and balance-sheet for the 12 months ending December Sist, 1898, 
being much more satisfactory than those of the previous 17 months, 
and showing а decided progress in the company's business, and а 
improvement in its profits and management. The profit and 
account shows a debit balance of £1,496 15s. 5d. (as against 
£4,500 Os. 5d. for the preceding 17 months) but this inclades 
£301 lls. 7d. written off the tools and patterns (as against 
£59 128 3d. only in the previous account); legal expenses 
£386 6s. 9d., also £472 12*., special payments made to close expert 
and former management expenses (amounting to £1,160 88. 4d.) the 
greater part of whic are not likely to occur again. Tue sales of the 
compauy's lamps during the last year show an increase of over 70 
un cent. compared with the preceding 17 months. The company 
ve during the last year supplied their patent lamps to Ashton- 
under-Lyne, Morecambe, and Paisley, and their continued approval 
has been shown from their having received important repeat orders 
from the oration of Bristol and from the Hammersmith, St. 
Pancras, and Shoreditch Vestries. They are now occupied on an im- 
portant contract for some hundreds of lamps for the Great Central Rail- 
way. O1theintroduction of the chairman, the company’s lamps have 
been erected for H.R H. the Prince of Wales at Marlborough House. 
Shortly after the last yearly meeting the directors, to get into closer 
touch with their shareholders, convened & meeting of those holding 
the largest number of shares, and ia the result a committ.e was 
appointed, who went thoroughly into the affairs of the company. 
bat committee, which was presided over by Mr. Shrimpton, did 
most valuable work, and as Mr. Pell at this junc'ure res the 
directors felt they could not do better than urge Mr. Shrimpton to 
accept the position thus vacated of managing director, which he 
eventually accepted on terms very favourable to the company. The 
directors feel they cannot speak too highly of their satisfaction in the 
results of this appointment, as Mr. Shrimpton has shown bimself 
most capable, energetic, and euccessfal in the conduct of the business. 
The directors also, with a view to farther economies, have reduced 
their fees to one-half, closed tte head office, and moved the staff to 
the company's works. The contract for the sale of the Belgian and 
French patents has not been completed, and the £500 paid as deposit 
has, therefore been forfeited to the company. Other negotiations are 
in hand, and the directors will continue to use their best eadeavours 
to realise these patents. As intimated at the last general meeting, 
the directors bad taken proceedings against Messrs. Johnson and 


Phillips (the late makers cf the lamp) for continuing to make lamps 


which they were advised infringed the company’s patents. The 
directors, however, are glad to say such proceeding have been settled, 
that firm consenting to ап order of the Court restraining them 
from manufacturing or selling Victoria lamps, and from in any 
other way infringing the said patents. esers. Johnson and 
Phillips have also undertaken not to issue ару adrertisements 
which may lead to the belief that they are entitled to manufacture 
or sell Brockie-Pell lamps or any lamps under license from the com- 
pany. In addition, the firm have paid to the company the amount 
named in the profit and loss account for compen:ation. Nothing has 
on this Gocaalon been written off plant and machinery, as this has 
been maintained in thorough efficiency. The inadequacy of the com- 
pany’s works to cope with the company's growing business is proving 
& serious difficulty, and the directors are carefully conside the 
question of larger and more suitable premices. Under the ar of 
association, Lord Buffield is the retiring director, but, being eligible, 


offers himself for re-election. The auditors, Messrs. Mellors, Basden . 


and Oo., also cffer themselves for re-election. 


The City and Souih London Railway Company. 


A SPECIAL meeting of the shareholders took place at the offices of the 
company on Tuesday, for the purpose of considering, and, if thought 
fit, ро the provisions of a Bill ''to confer further powers on 
the Ойду and Brixton Railway Оо pany for the construction of an 
extension railway and works in the County of London, and for other 


8 
т. OHARLES GRA Mort, who presided, said that 12 months ago 
they completed an 
by which they undertook to complete a portion of the line b. tu e n 
its junction with their old existing line near the Borough Station, 
and as soon as that line was completed to lease it in perpetuity for 
a term of 999 years, at a rental of £20,000 per annum, increasing b 
£1,000 annually until the maximum amount of £25,000 was reacned. 
The Brixton Company were now asking Parliament to confer fur ber 
powers upon them for the construction of certain works not 
included in the Bill previously passed, and the present meeting was 
called for the purpose of єх pressing approval of the new Bill, subj ct 
to such additions and alterations as Par 
He moved that the new Bill should be approved. 

А SHARBHOLDES: Is it not possible for our line to be taken on 
to Liverpool Street ? 


. ordinary shares, making, with the dividend 


ent with the City and Brixton Company 


ment might think fit to m. ke. 


The Снатвмли: No; I hardly think Liverpool Street is the 
point which we desire to aim at, b:cause our main line will go to 
the Bank, and it is the intention of the Central London Railway 
Company to go to Liverpool S:reet. | 

A SHAREHOLDER: Are we to work part of the Brixton line if 
only part of it is constracted ? 

The Онлівмах : We shall not touch the ling until it is handed 
over to us, certified by the Board of Trade. The whole line will 
then be worked as one complete line. 

The resolution was seconded by Mr. M. Tarn, and, without further 
discussion, carried unanimoualy. | 


The Calcutta Electric Supply Corporation, Limited. 


Тив second report of directors, to be presented at the annual general 
meeting of the shareholders of the company at the City Terminus 
Hotel, Cannon Street, in the City of London, on Friday, May 13th, 
1893, at 2 o'clock p.m, states that the contractors have made good 
progress with the etection and equipment of the generating station 
and with the laying of the mains. Possession of the site was not 
obzained until March 10tb, 1898, and the work of erection was not 
actually startei until May 19:2. The buildings were, however, 
practically finished at the end of last year, and are reported to be a 
good example of a central station, comparing favourably with any 
station in this country, the chimney being mentioned as excep- 
tionally well built. O ving to the difficulty in settling ths question 
of the overhead wires with the Government, to labour troubles, and 
to delay in delivery of some of the materials for the mains, the supply 
of electrical energy to the public was not commenced as carly as was 
originally contemplated, but the works wera opened and current 
started on the 17th inst. At that time there were applications 
registered for 2,000 lighta and for power for a considerable number 
of electric fans. As was reported at the meeting last year, the Govern- 
ment of Bengal have confirmed their promiss to renew the company's 
license at the expiration of the period of 21 years if the undertaking 
be not then purchased by the municipality or the Government, but 
ccnfirmation is now coupled with conditions which the dircc*ors do 
not consider satisfactory, and the question is still under discussion. 
The Government of Bengal, in consideration of tbe delay in settling 
the question of the mains, have altered the date for the commence- 
ment of the compsny's license from January 18th, 1897, to Ostober 
20th, 1897. Application has been made for a large extension - of the 
company's area of supply, embracing the south and south-west dis- 
tricts of Calcutta, including the Ballygunge and Alipore suburb;, in 
which many Europeans reside, and which are still being built on fcr 
European residences. This application has received the formal 
approval of the municipality and only awaits the confirmation of the 
Government. The board very much regret to report the death of 
Mr. Harrison Hayter, one of the directors of the company. 


The Western and Brazilian Telegraph Company, 


Limited. 


THE report of the directors, to be presanted at the thirty-seventh 
ordinary general meeting of the company, states that the total earnings 
amount to £79,103 183. 7d., аз against £72,332 9з. 101, showing an 
increase of £6,771 8s. 91. compared with the half-yearto December 31st, 
1897. The working expenses amount to £43,179 1s., аз against £37,774 
1s. 11d., au increase of £5,404 19з. 1d. Including the amount broug t 
for a ard from June 30th, 1898, and the dividend receivable upon the 
shares held in the “ Piatino Company, and after providing for 
income-tex, the balance to the credit of the revenue account is 
£39,204 83., from which has been deducted £8,087 123. 4d. for interest 
on debentures and debentare stock, £1,079 108. has been placed to 
debenture stock redemption fund, and £9,000 to reserve fand, leaving 
a balance of £21,087 53. 8d. The directors now recommend the pay- 
ment of 4s. per share, free of income-tsx, for the half-year on the 
paid in November last, 3 
r cent, for the year, leaving a balance of £1,607 13s. 8d. to be carried 
orward. In the case of shares which have been divided iato “ pre- 
ferred” and deferred,“ the 4s. per share now recommended will 
be payable, vis :—Ss. 9d. to the preferred shareholders (making up 
the fall dividend of £5 per cent. on these shares to December 31:6, 
1898), and Sd. per share to the deferred shareholders. The iron barque, 
Norna, has been purchased and sent out to Brizil, to be used aa a 
hulk for ships' stores and stock cable, and she has been fitted with the 
necessary machinery for renovating old cable picked up during 
repairs. The tenth annual drawing of the “А” and “В” deben- 
tures took place at the company's с сев on January 25th last, in 
the presence of Mr. Н. de y, n public, when debentares 
amounting to £19,000 were drawn; of these £8,500 ' A” and 9,800 
"B" had already been єх for debenture stock, and the 
balance, viz , 2700 “ B" debentures have since been paid off at par. 


The Brazilian Submarine Telegraph Company, 
Limited. 


Tur report of the direotors and the accounts for the balf-year ended 
December 31st, 1898, to be submitted to the fifty-firet ordinary 
general meeting, May 10th, 1899, states that the revenus for this 

od amounted to £115,159 04. 31., and the working expenses to 
£29,953 1s. 3d. After providing £3,200 for debenture interest and 
sinking fund, and £1,943 104. 81. for noome- tax, there remains а 
balance of £87,762 8s. 4d.; to this ia add d the sum of £18,212 3. 4d., 
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dividends receivable from the Western and Brasilian Telegraph Oom- 
pany, Limited, and tbe London Platino-Bresilian Telegraph Oome 

у, Limited, and £8,963 19. 7d. brought forward from June 30th 
ast, msking a total of £114,938 11e. 3d. The expenses consequent 
upon carrying out the arrangements for closer working union with 
the Western and Brazilian and the London Platino-Brasilian Tele. 
graph Oompanies amounted to £7,568 193. 11d. First and second 
interim dividends, amounting to £61,568 2s. have been paid, and 
£30,000 transferred to the reserve fund, leaving the sum of £15,601 
da. 4d. to be carried to the next account, 


West Coast of America Telegraph Company. 


Tu» report for the year 1898, to be presented at the meetirg to be 
held in London on 9th inst., states that the gross income for the year 
was £25,080. After providing for the working expenses (£18,841), 
and the interest on the 4 per cent. debentures, the net balance of 
pr fit was £239, and adding £34 brought forward from the 

year, leaves a balance of £274 to be carried forward. Taere been 
little or no improvement in trade on the West Coast generally, and 
as а т.6016 of a financial crisis in Chili last July, there was a fall 
(4 about 33 per cent. in the ra‘e cf the Valparaiso exchange on 
London. Quite recently there have been signs of a reaction in the 
excharge, which may lead toa feeling of more s:curity in business 
generally, now that friendly relations have been restored between 
Ohili and the Argentine Republio. Tha company’s cables, landlines, 
x the repairing steamer have been maintained in a state of 

siency, 


The Western and Brazilian Telegraph Company, 
Limited.—The directors have, after transferring £9,000 (nine 
thousand pounds) to the reserve fund, decided to recommend af the 
forthcoming general meeting of shareholders a dividend of 4s. 
(four shillings) per share, free of income-tax, on the ordinary shares 
for the balf-year ended December Slet, 1893, making, with the 
interim dividend paid in November last, a total distribution of 3 
per oent. for the year 1898. Ia the case of shares which bave been 
divided into “preferred” and “deferred” the 4s. per share now 
recommended will be payable, vis: 39.91. (three shillings and nine- 
penoe) to the preferred shareholders (making up the fall dividend 
of £5 per cent. on these shares to December 31st, 1898), and 3d. 
(thiee, pence) per share to the deferred shareholders. Ths balance of 
the account subject to audit is carried forward. For the purpose 
of payirg the above dividend on the 10th p the register of 

transfer books will bs closed from Wednesday 3rd, 
until y, May 10th next, both days inclusive. 


Elmores.—Shareholders in Elmore’s. Patent Copper 
Depositing Dompany, Limited, Elmore’s Wire Manufacturing Oom- 
pany, Limited, Elmore’s Foreign and Oolonial Patent Oopper 

spositing Company, Limited, and Elmore’s American and Canadian 
Patent Oopper Depositing Oompany, Limited, are informed that the 
negotiations for the amalgamation of these companies and for the 
provision of ample working capital are now completed, and that 
Mercere. L. Hirsch & Oo. have subscribed £200,000 (free working 
capital) in cash to the new company. 


British Columbia Electric Railway Company, 
Limited —The profits for the year ended March 31st, after deductin 
fixed charges ar d the preference dividend, amounted to £16,283, an 
the directors recommend a dividend on the ordinary sbares of 4 per 
cent. per annam, tax free, and the carrying of £8,008 to special and 
general reserves, 


Messrs. Ernest F. Moy, Limited.—At a recent meeting 
of the directors it was resolved to issue at once, at a premium of 
2+.6d. per share, 3,000 out of 5,000 ordinary shares authorised to be 
created and issued by the special resolutions passed and confirmed 
at the extraordinary genoral meeting held on April 10th and 26th. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending April 20th, 1899, were 4208 14s. 9d.; aggregate to date, 28,041 1s. 4d. 


The Bristol Tramways and Cariaga Company Limited. —The ter- the: 
week ending April ве, m 220 "6s. 11d. ; са сае period, 


we 
1898, £2,694 4«. d. ; increase, £869 


The Ойу and South London Railway Company.—The recetpts for the week 
ending April 80th, 1899, were Н wosk ending May 18+, 1898, £968; 
increase, £44; total receipts for - » 1809, £19,858; oerresponding 


The Dover Co 


es open, 8j. 
pes for the week 


7s. Od. Miles of track open week ending April 99th, 1890, 8; week 
ending April 80th, 1898, 8. Car miles run week ending April 29th, 1899, 
4,188; week ending April 80th, 1898, 8,108. Number of cars, week ending 
April 20th, 1899, 11; week ending April 30th, 1896, 7. 


Tbe Dublin United Tramways Oompany.—The receipts for the week ending 
Friday, April 28th, 1899, were as follows:—D. U. T. Oo., horse cars, 
£1,763 58. 10d.; ditto, electric cars, £998 Is..; D. 8. D. Co., electric cars, 
£708 10s. 5d.; total, 23,459 178. 8d. ; corresponding week last year—D. U, T. 
Co., horse oars, £2627 10а. 64.; ditto, electric cars, £897 4s. 6d.; 

D. 8. D. Co., electric сагв, 4505 18s 1d.: total, £8,53088.1d.; decrease, 
£70 10s. 10d. ; aggregate to date, £56,507 198. 6d.; ditto last year, £53,669 118. 2d.; 
Increase to date, 29,838 88. 4d. Worked:—Tbe mileage open is 18 miles 
electrically, 26 miles by borses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


revious- 


The Li Overhead Raflway Company.—The receipts for the week ana 
| A verpool vay pan 


ril 80th, 1899, amo 
, 41,451; decrease, £48. 


The South Staffordshire Tramways Compeny.—The receipts for week ending 
April 28th, 1899, were £657 8s. 6d.: aggregate receipts for 17 woeks, 
210,467 8s. 11d.; week ending April 29th, 1898, £579 7s. 9d. ; aggregate receipts 
for 17 weeks, £10,083 14s. Td. 


un to 41,408; week last year 


STOCKS AND SHARES. 
Wednesday Evening. 
Тив faot that May Day is a holiday in the Боск Exchange has 
tended to restrict business daring the past week, while the excite- 
me.t that has ruled once more within the mining markets is respon- 
sible for a withdrawal of public attention from the less specalative 
departments. Nevertheless, the general tons of the electric lighting 
geotion is remarkably good, and there have been considerable buying 
orders in the market for Oharing Orozs shares. The rumour runs 
that the Oharing Cross Company will probably obtain the power which it 
seeks in order to combat the monopoly of the City of London Company 
within the Oorporation's boundary. Whatever amount of truth there 
may be in the report, the insiders thought it sufficiently accurate to 
buy Charing Oross shares upon, and the price has risen { to 114. 
This, however, merely restores the quotation to the level at which it 
stood a fortnightago. It isa little singular to notice that there is no 
appreciable change in the shares of the other two companies which 
are also endeavouring to get into the City. Metropolitans at 162 and 
Smithfield Market at 32 are virtually the same as they were this time 
last week. We may observe, in passing, that it is high time the 
Snithfield Market Company bent resolutely to the necessity for having 
an official quotation for its shares. As long as these remain outaide 
the pale of the Official List, dealing in the shares will always be more 
or less difficult and restricted. 

Іс is so long since anyone heard anything at all favourable about 
the Elmore Oompanies that the latest feat of the directors of the 
four principal companies in amalgamating their various interests has 
excited no little surprise and comment. The circular from Leeds 
containing the notice of the amalgamation does not state what 
capital the combination will start with, but it will probably be about 
three-quarters of a million sterling, of which £200,000 free working 
capital has been subscribed by Messrs. L. Hirsch & Co., the well- 
known outside stockbrokers. Holders of the French Elmore shares 
will remember that the same firm rendered their company substantial 
aid in the past, and their present offer represents about one-third of 
the whole issued capital of the group as it stands at present. We can 
bardly oriticise the move without further particulars, but in the 
meantime we should counsel shareholders to keep their shares. The 
price of both the Elmore Patent Copper Depositing and of the 
Elmore’s Wire Manufacturing shares was normally 10s, to 15s., and 
it is now a shade harder at §—#. 

Mr. Rhodes brave spesoù at the Oannon Street Hotel last Taes- 
day has brought some inquiries into the market for the shares of the 
African Trans-Oontinental Telegraph Company. As a long shot, we 
are of opinion that the shares are worth buying if they can b» picked 
up at about 5s. Not much more than 12 months since, the shares 
were on offer at 1s. each, but the Imperial schemes of the Colossus 
are not viewed throngh spectacles of a different colour to those that 
were assumed when the Jameson raid was still in sight. The Tele- 
graph Market has not had a vary happy week on the whole, and 
prices are down in most cases. Anglo-American issues have suffered, 
owing to uneasy talk about that Old Man of the Sea, the new 
Garman cable. Eastern stock has fallen to 162}, it being feared that 
the coming Pacific line will entail a severe reduction in tariffs, and 
also that Mr. Rhodee's scheme will iojare the African service. 
Eastern Extension and Globes are both quoted ex-dividend. Globe 
Preference have weakened }. Some quiet buying of National Tele- 
phone shares resulted ina rise of §. The directors of the Brockis- 
Pell Aro Lamp, Limited, are evidently cheerfal men. The profit and 
loss account (showing а debit balance of £1,497) and balanoe-sheet 
for tho year are described as exhibiting a "decided progress in the 
company’s business and a general improvement in its profits (I) and 
management." The company received little windfalls of £1,175 for 
forfeitare of deposit and compensation for patents infringed ia 
addition to the “profits.” The Stock Exchange pats the nominal 
value of & —1 on the shares, and there is a buyer about at 4s. 

The New General Traction report reads favourably, and the shares 
have been largely dealt in round about 4, which is 4 up. There is very 
little going on in Tramway and Traction descriptions in London, bat 
in New York another sabstantial fall in Electric Traction shares bas 
bsen brought ab-ut by the proposed municipal taxation. The British 
Oolumbia Electric Railway is about to distribute 4 per cent. on its 
O:dioary shares, a showing which can only be regarded as satis 
factory. Westera and Br.zilian shares are unaffected by the issue 
of the report. ` 
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SHARE LIST OF ELEOTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock 
Present T ES or | Dividends for сонш. 
Issue. N Share. the last three years. pril 96th. 
1896. | 1897. | 1896. 
124,400 African Direct Telegraph, 4 % Debs. ess 100004 |... 100 —104 isi 
25,000 | Amason Telegraph, shares УР T t ss] ТО s так oe 8— 4 8— 4 m 
125,000 ~ Do. do. Б % Debs. Red. TIT ees eee TI 100 TT "TT 87 — 92 87 — 92 eee "T 
рез Anglo-American Telegraph  ... = AT iss Stock E2 18s| 8 £3 "Өв 62 — 65 61 — 64 03 62 
8,047,2201 Do. do. 6 Y Pref. esse s.» Stock E5 68| 6 6 % [1124—1134 [1103—1113 | 113 1103 
8,047,220 Do. do. Delores: wee wees Stock ... |188. Y 132— 133 | 121— 127 138 | 124 
205,151 Brasilian Submarine Te | 10 7 17% | .. 151— 15% | 161— 15# 163 | 15} 
75,000? Do. do. Debs. 2nd serios, 1906 „ | 100] ... isi .. 110 —114 110 —114 көз үзә 
44,000 Chili Telephone, Nos. 1 to 44000 өз i 5 4 4 $ 8 21— 8 ani aes 
10,000, 0006 Commercial Cable _... $100 | 8 8 8 95,185 —195 |185 —195 1853) ... 
1,382, 5281 Do. do. Sterli 500 year 4 % Deb. Stock Red. Stock ... m : 104 —106 104 —106 106 | 105 
224,850 Consolidated Telephone Construction and Manufacturing 10/- | 2 15% | ... й 8 — 4 ves ey 
16,000 | Cuba Telegraph ... EE. 7 Ф 8 94— 10: 9 — 10 xd 
6,000 Do. 109 Pre. 10 10 $ [10 & 10 19 — 20 | 184— 194 | 183 
12,981 | Direct Spanish i i aa T $e ake 5 4 4 is 4— 5 4 — 6 ee 
6,000 Do. do. Cum. Pref. „| 60% 10 i 91— 1 91— 1 ies 
80,0001 Do. do. 4 Debs., Nos. 1 to 6,000 ... | 50 | 44% 43 .. 106 —109% 106 —109 M 
60,7101) Direct United States Cable... „.| 20 | 3 33%]... 11 — 111 11 — 11 lig] 113 
120, 000 Direct West India Cable, b. JE: Reg. "Deb. aver же 400 p ones si .. 102—105 102 —106 Ses 
4,000,000 | Eastern Telegraph, Ord. 8 es. se Stock 6% |7 Ф | ... 167 —172 |161 —166 | 168% | 162 
1,796,000 Do. 84 Pat. Stock 100 ses si .. 1101 —104 101 —104 1084 | 1022 
89,900 Do. 5 Debs., repayable August 1899... | 100 | 6 5 .. 100 —103 |100 —103 ч 
1,482,2681 Do. Mort. 'De Stock R vis we. Stock 4 4 .. 128 —127 121 —125 ха! 123 | 121 
250,000 Ева се ERE 1 св, Алага Е China таас — 1210 7 7 7 % 16— 17 16 — 164 168 16 
е ns v. Bub eb., 1900, red. ann. 
16,2001 4 G, reg) Debo 1900, гей. апп. 100 6 55 |59 | .. |99 —108 | 99 —108 
64,4001 Do. do. Bearer, 1,050—8,975, 4,827—90, 100 | 5 @ 6 & .. |100 —108 100 —108 ids i 
820,000 2:25 се обод s ... Stock 4 4 .. 123 —127 |123 —127 123 
astern an th can Telegraph, 5 95 Mort. Deb., EN "m 
85,1001 . reap | 1016% | .. 99 —108 |99 —108 
46,5002 Do. ^c do. to beerer, 2,844 to 5 100 | 5 "T .. |100 —108 100 —108 
300,000} E Ф Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 Vix ... 1102 —106 102 —106 
300,000 i heg Me Mt. Debs. ni Sub. * 1—8,000 | 25 4 УЯ . . 1104 — 107%. |102—1059%ха 
180,227 Globe T, Telegraph а A Ns vee 10 4% | 43% | S% | 119— 12} | 114— 12 xd. 12 | 116 
180,042 6% Prei. 10 6 6 6 15@— 16} | 15j— 16 xd 16 | 154 
150,000 Great N Northern Telegraph, of Copenhagen... ..| 10 10 Ф 10 *. |81 — 32 31 — 32 814 
Halifax and Bermuda Cable, 4495 18 Mort. Debs., a 
92,600 ге T nea .. |100 —108 100 —103 
within Nos. 1 to 1,200, Red 
17,000 | Indo-European Telegraph LT е 10 % 109€, |10 % | 57 — 60 | 57 — 60 59 | 574 
100, 000 London Platino-Brasilian Telegraph, 6 % Debs . 100 6 6 . 1108 —111 [108 —111 iii 
400,000 | National Telephone, 1 to 490,000... .. .. ..| 5 837 6 6 4 — 4j | 45 
15,000 Ро. 6 Ф Cum. lst Fren .. . 10/6 6 6 11 — 13 11 — 18 12 | lij 
15,000 Do. 6 Y Cum. 2nd Pref. ... 106 6 6 11 — 13 | 11 — 13 m" 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to 350,000 5 5 5 5 5} 5} 5 44 
1,830,471 Do. 34 % Deb. Stock Red. Stock 33% 837 | 33% | 99 —102 90 —102 99 
171,504 Oriental Telephone and fleo., Nos. 1 to 171,504, fully paid | 1 5 5 5 — 1 1—. 1 xd 
100,000}; Pacific and European Tel., 4 9 Guar, Debs., 1 ёо 1,000... | 100 | 4 4 .. |105 —108 |105 —108 
11,889 Кеп ters. 200 TT) eee 000 T 8 5 5 T 7 — 8 7 ткы 8 
8,881 Submarine Cables Trust P Sai 280 885 wee |Cert.. ... ES *. |187 —142 130 —135 
68,000 | United River Plate Telephone | eo | 55 16% 54 : ө 
151,788: Do. do. Debs. 000 rr eec Stock eo е 104 —]107 104 —107 ee 
200,000?) West African Telegraph, 5 & De .. 100 5 |56 % 99 —102 | 99 —102 hs 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—88, 008 wae 85 РЕ 1 1 - oe 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. Bras. Sub. Tel. 100 | ... € .. 1108 —106 |108 —106 . "T 
880,521 | Western and Brazilian Tel h 4 % Deb. Stock Red. ... Stock ТА .. |106 —109 |106 —109 Д 
88,821 West India and Panama T жар, eee [Iri eee [II] 10 1 à 2 — 2 md 2 0 
84,563 Do. do. do. Cum. Ist Pref. ... | 10 | 6 8 10g— 111 | 108— 11} 
4,009 Do. do. ar : Cum. 2nd Pref. TY 10 6 6 9 == 10 9 — 10 oe б 
80,0001 Do. do. 5% Debe, Nos. 1 to 1,800 | 100 | 5 5 105 —108 [105 —108 
6 — |100 —105 00 —105 


158, 1001] Western Union of U.B. 8 96 Ster. Bonds ... 100. 6 


о . REUS. * te " YN 


т ELECTRICITY SUPPLY COMPANIES. 


80,000 | Oharing Cross p Btrand aas Buppl 5 6 * 7 % 8 Ф Е 111 | 11 — 12 11} 
20,000 Do. do. 47 % Oum Pref.) 6 61 52— 985 
84,000 |*Ohelsea Blectzicity Bupply, Ord 5159 6% 6 [4 71 84 71— 

100,000 Do. do. do. %, Deb. Stock Red... Stock 44% | 4 . 114 —118 |114 —116 CN Nn 
60,000 | City of London Electric Lighting, Ord. s NUN 10 7 10 6 & 174— 184 | 17 — 18 18 174 
40,000 Do. 6% Cum. Pref., 1 to 40,000 ... 10 | 6 6 6 15 — 16 15 — 16 158 | 154 

400,000 Do. 65% Deb. Stock,  Borip. (iss. at чаш) ш. al paid 5 5 .. 124—129 [124 —129 i iss 

20, 000 оше Lond. & Brush Prov. ч өс. 10 | ni Qi | nil | 11 — 12 Il — 12 111 11,4 
20,000 Do. do. do. 6% 40 /001—60,000 10/6% 6 6 % | 14 — 16 14—15 | 143 
17,400 | Edmundsons Bleo. Ord. Shares 1—17, 400 .. 5| .. |6 р — bi of 53 576 
19,661 | House- to-House Elect | е! Bupply, Ord., 101 to 19,661 5| .. | 4 6% 94 es 
12,000 Do. 7% ‘Cum. Pref. ... 617% 7 vs 9 — 10 9 — 10 T 

110,000 | London Electric Supply с Limited, Ord. 985 8, .. $i 81— 33 81— 3i 
40, D^ do. do. 6 & Pref. 6 695,| 62— 7 64— 63 6} 

100,000 do. do. 4% 18 Mt. Db. Stock Rd. Stock 106 —108 |106 —108 
62,500 Motropoiitan Electrio Supply, 101 to 62,500 92 10 65 „ 6 P 5 Ф 163— 174 | 164— 174 168 16% 
22, 500 Nos. 62, 501 to 85,000, £7 pai 10 | ... ale .. |124— 134 121— 13 das 

220,000} Do. 44% First Mortgage babes. Stook | ... 44 44 .. 118 —121 |118 —121 E 

6,452 | Notting Hill Electric Lighting e æ | 1054 6 6 164— 17% | 164— 173 as 
81,960 | Bt. James’s and Pall Mall psc Light, Ord . 5 103 14495 144 17 — 18 17 —18 173 
20,000 Do. 7 Y Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 is s 
65,000 | South London Blectricity 1 Supply, Ord., £3 paid ЗАА see 5 ses ay aes 83— 84 d- 51 Tr sigs 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 . | 6[9 912 Ф 12 % 15 — 16 | 144—1 154 | 15} 


* Sabject to Founder's Shares. + Quotations on on Liverpool Stock Exchange, 
Unless otherwise stated all shares are fully paid. Stier pat of one year and tha Ara per of ine mezho o па OTa: 
| Dividends marked JJV of one year and the firs$ pert 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. 


| 
| 


Present ot Dividends tor Closing 

өзеп І " 

Issue, NAME, ME the last three years. Porro Ger id. 
60,000 | Aluminium '* A" shares, Nos. 1—60,000 ... oe uae 11109 10% ... 22— 8} 8 — 
90,000 Do. 4{ 95 1st Mort. Deb. Btock Bed. es we. [Stock] ... eee .. | 95 —100 95 —100 
80,000 disc шене ына. B Eu] 10 | ... es 6 95| 181— 19 184— 194 

. А о. 6 um. 80, ,001—40, 000 | 
10,000 issued at £2 10s. prem. all 1 di ue | 188— 14} | ABE 14 
200,000 Do. do. Perpetual Debenture Stock ... Stock € .. 128 —129 |126 —127 
90,000 | Brush Elecl. Buming., Or, 1 to 90,000 8 nd | ni | |. | M— 2 | H— 23 
90,000 Do. do. Non. oum. 6% Pref. , 1 to 90,000 2 nt 4 ... 23— 28 2i— 2 
125,0001 Do. do. 4 pes erp. Deb. Btock ... (Stock)... ei *. (110 —114 110 —114 
50,000 Do. do. 2nd Deb. Stock Red.. |Stock| ... єє .. [102—105 102 —105 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ...| 5 | 10 91 195%] ... |124— 18 | 124— 13 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. Stock i *. 114 —117 |114 —117 
85,250 | Central London Railway, Ord. Shares ww “бае Ä 85 a 94— 103 | 10 — 10j 
178,808 Do. do. do. £8 paid  ..  ..| 10 m — 7 — 8 | 8— 8j 
61,033 Do. do. Pref. half-shares £3 paid i 268 8)1— 4 8)1— 4 
71,447 Do. do. Def. do. £5 paid  ..| ..| .. ^... 44— 4 | 4— 5 
630,000! City and South London Railway  ... .. Stock 1 Y 14%] 2496| 68 — 70 68 — 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10 | .. ie ut 44— 3 43— 5} 
82,098 Crompton & Co., ics to 82, 988 sd: Вр ues DE w | 8-— 8 34— 37 
о. 6% 1st Mort. Reg. Debs., 1 to 900 of = = 
100,000 { 8100, and 901 to 11,000 of £50 Red. } C 
99,261 | Edison & Swan Utd. El. Lgt., А" shares, £3 pd. 1to99,26 5 6 ; 2 — 23 2— 23 
17,189 по. до. до. '* A" Shares, 01—017, 189 6 si 6 4— 5 4— 6 
844,028 do. do. 4 95 Deb. Stock Red.. 100 99 90 — 98 96 — 98 
112,100 Electi. Construction, 1 to 112,100. ... | 25 6 6 2 — 2} 2)— 28 
25,000 Do. do. 7 % Cum. Pref., 1 to 25, 00 .. 2) 7 7 7 8 — 8 — 
140,800 do. 4 Perp. lst Mort. Deb. Stock  ... Stock АР bg 108 —106 [103 —106 


Do. 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... in 2l ees 
67,275 | Elmore’s Wire Manufacturing, 1 to 60,885, issued at 1 pm. 2 - 


9,0001 | Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ..| 10| 7 
15,000 Henr (W. T. Telegraph Works, Ord. ..  ..  ..| 10|10 4 
3,000 о. do. 7% Pref. >... 10| 7 7 18 — 20 18 — 20 
50,000 Do. do. 43 Mort. Deb. Stock.. Stock 437 4 . 112 —115 112 —116 
50,000 India-Rubber, Antes Ferch and Tel h Works .. | 10 | 10 10 10 Y 214— 224 | 31j4— 
19900 ti Do. 9 КИР ur 18 Mort. Debs. | 100 |... n" 34% 10A 10А о usd 
$ verpool Over way, eee eee eot ТЕ 10 81 81 т те 
10,000 Do. do. Pref., £10 peid eee eee 10 5 5 b Ф 144— 144 14$— 14j 
87,850 Telegraph Construction and Maintenance ... iet 12 | 16 16 16 84 — 38 84 — 88 
150,000 о. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 ... (ds . |105 —108 105 —108 TN T 
13,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 90,000 ...| 5| .. | .. | =. | 9—10} | 91— 10 918 
13,400 Do. do. 5925 Cm. Prf. Nos. 6,601 Чо 20,000 6} ... — ns 51— 6} bi— 6} m 28 
__ 540,000! Waterloo and City Railway, Ord. Stock : А $i re 8 95100 —112 109 —112 «es 
t Quotations on Liverpool Stock Exch t Unless otherwise stated all shares are fully paid. 
Dividends marked $ are ота year г consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
peux Electrio Supply, ire £5 (fully paid) 10j. National Electric Free Wiring, 10s. paid, §—4. 
British uminium, Ordinary, 10—11; 7% ‚ 1—12. Smithfield Market Electric, 3—4. 
House-to-House, 44% Debentures of 2100, 105—108. ` VT. Parker, £10 (fully paid), 16. 


M and Knigbtsbridge Electric Lágh Ordinary Bhares 
ro pat id) 18—184; 1st Preferen 5 6%, £5 
onc) 1 oo 107—110. Dividend, 1898, 
0 
nid From Birmingham Share List. Bark rate of discount 3 per cent. (February 2nd. 18999 


MARKET QUOTATIONS, Wednesday, May 3rd. 


| | | 
CHEMICALS, &о. This week. | Last week. — METALS, Ko. (continued), | This week. | Last week. Increase б 
| | | 
а Acid, =) Aa bag aa T .. per owt.| 5/. 5j- T. f Ebonite соз. T eo +» per lb. 8/. 8/. 
v " Vitrio p. + тат nwt.’ 29/- 22/- ee " Bhee .* .. „* рег Ib. [JE 5/- 
а i xalic . F .. per et. 82/- §2/- es & CRPP?; UR +» per ton £80 £80 
2 y Sulphuric гә es «+ рег cwt,| 5/6 5/ se 0 i. (basis price) +» per lb, 10а, 163d, 
a Ammoniac, Sal .. +» per cwt,| 97 87/- - 9 n ++ per ton £40 
- Ammonia, Muriate (c ryst al) ,. per ton | £26 | £26 ee g " Rod - +» рег ton £80 £ 
% per ton £94 | £24 * n German Bilver Wire .. per lb. 1/6 1/6 
a a Bleachin powder T per ton £6 15 £5 15 „ө h Gutta-percha, fine - «+ per lb. 6/- 6/- 
a Bisulphide of Carbon .. рег ton £15 £15 T h India-rubber, Para fine por lb. 4/3 4/3 
a Borax T oe „ per ton £16 10 216 10 5% é Iron, Charcoal Sheets .. per ton £18 £18 
a Benzole (90 9|) ‘a 90 . per gal. 7/- 7/- | i „ Pig (Cleveland warrants) per ton 54/8 51/2 3/1 inc. 
a „ (50/90 °/.) бе .. per gal. 5/6 5/6 T 4 , Forgings, расонае оа рег ton | From £11 | From #11 
a Copper Bulphate.. se .. рег ton £2610 | £25 10 £1 inc, 4 „  Borap, heavy 1 per ton | 50/- to 55/- р to 55/- 
a Lead, Nitrate ＋ * .. рег ton £99 10 | £2810 ME ( , Wire galvanised No. B. per ton £9 15 9 12 6 2/6 ine, 
a „ White Sugar os .. рег ton £8010 £30 10 vé g Lead, English Ingot  .. .. рег ton £14 12 6 £14 12 6 
a „ Peroxide .. .. per ton £27 10 £27 10 be 9 p e heet  .. +» рег ton £15 10 £15 12 6 2j 6 dec, 
a x eva Bpirit .. per gal. 2/9 | 2/9 | ae . Mica (uncut slabs 8& long) per lb. 6/6; 310| 6/6 T 
a EN olvent (90 9% at | | mManganin Wire No. B. „per Ib, 8/- B/- 
160° C.) per gal. 5/6 | Б/6 T g Mercury .. per bottle £8 5 £85 
a Potash, Bichromate, i in casks. . per Ib. x | Bid. ae p Phosphor Bronze, plain castings per lb. | I/ to 1/41 1/-to 1/4 
a y Caustic (75/80 9j.) .. per ton | £ £24 5% р rolled bars & rods per lb. | I/ to 1/4 1/- to 1/4 
n Bisulphate өө .. рет ton #85 | £85 T p " rd cie & sheet per lb. From 1/2 | From 1/2 
a a Shellac "o è , per owt, 68/- | 68/- Р о Platinum P .. per 02. £8 10 ж £3 10 
a Bulphate of Magnesia . „ө „„ рег ton £410 | £410 ee p Silicium Bronze Wire .. per Ib. 10d. to 1/1 10d. to 1/1 
а Bulphur, Sublimed Flowers .. per ton £615 | #615 = í Steel, Magnet, aco'd'g to ч р п р. ton From £15 to £40 
a " s on . per ton £5 15 £5 15 + í Steel, n in bars .. £58 £58 
* Lu .. per ton £5 5 £5 5 “a g Tin, block . T T +» per ton £115 £115 
i Boda, Caustio с 70 6% .. рег ton £7 10 £7 10 7H 9 „ 100 .. ee «» per lb. 1/6 1/6 = 
a „ Crystals .. +» рег ton £8 £8 — n „ wire Nos. 1 to | .. Por lb. 1/7 1/6 Id. inc. 
a „ Bichromate, casks s per Ib. 8d. 8а. * p ja du 1 M a кеи 
| " White Ant " bran 40 to £40 to £65 
METALS, &c. | i Yarns, Cotton, Single 101b, ыч y »e 1b. 7а. 74d. 
b Aluminium Wire, in ton lots.. per ton £224 £224 j „ Flax, 6 or 8 lea. .. per lb. Ad. 4d. 
b Bheet, in ton lots. pu са £191 £191 at „ Hemp, 8 ply 10 Ibs. Per lb. 444. 8 
p Bab bitt's metal ingots .. per ton so to £180 £65 to £130 b. ј n „ Russian, 10 lbs. per lb. 44d 4 
c Brass (rolled metal 2" to 12") basis per lb, а. RId. * і » Jute, 180 lbs. rove +» рег ton £12 £12 
c „ Tube(brazed) .. „per lb, | 1014. 103d. j „ Manila, 24 thread „ per ton £84 10 | £3410 а 
c „ Wire, basis ES per Ib, | 84d, RÀ t. k Zine, Sheet (Vielle Montagne bnd.) p.t.| 481 10 £31 | 10s. ine. 
“Quotations supplied by Quotations supplied b 88 su a by 
a Me sara. Q, Boo & Co. | f The India- aber, Gutta-Percha, and | SEA Тш 
b The British Ah Aluminium Company, Ltd, Telegraph ph Works Company, Ltd. 1 мента. Gandara, W 
c Messrs. Thos, Bolton & Sons. peg ames & Shakspeare. | m Mesars. W. Т. lover à Со LAG. 
i ү poari: err ag а Tul. n Messrs. P. Sons. 
| J & Со, ІМ. 


e 6 Meesrs. Bolling & o Messrs. 
; | Messrs. Henry О, Yeo & Co, | p The Phosphor Bronze Company, Ltd. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


" CAPACITY MEíaSUBREMENTS or Lone SoubManmwE Oanies.” By J. 
Errom Youna, Member. Read April 27th, 1899. 


777% has рево prepared БОШ M bor. of researches 
in а problem w 


questions in the domain of electrical measure- 
ments of submarine cables. ` 

If progress in this department were gauged merely by the results 
appearing in the Proceedings, it would be very poorly and unfairly 
represented. For example, with the exception of а very brief but 
шр communication from Mr. J. Gott (Vol. x., page 278), not 
а glo paper on the present subject of capacity measurement 
is to ound in the Journals since Lord Kelvin’s classical contribu- 
tion to their first volume. But, althongh frequently unpublished, a 
great deal of patient advance has been made of recent years in 
perfecting the testing of submarine cables, all leading to increased 
accuracy in the localisation of faults. 

Of the various investigations which have thus been followed up, 
with a view to eliminating every residval source of error, none bas 

reeented a more curiously persistent elusiveness than the cxact 

etermination of the electrostatic inductive capacity of a long cable, 
though its approximate measurement bas been fairly ony. There are 
four factors which have contributed to this want of ty, viz. :— 

1. Instfficient definition of the quantity sought for, which is, in 
fact, a function of the time of charge. 

2. Difference between rates of electric absorption of the cable and 
the balancing condensers. 

3. Variations of a of both cable and condensers with 
time of charge and with temperatures involving virtual variations of 
their capacities. 

4. Leakage error, which on long submarine cables is often large, 
and sffects measurements more than any other cause. 

With respect to definition of electrostatic capacity, two remarkable 
results of mathematical theory way be qu from a paper by Dr. 
John Hopkinson and Prof. E. Wilson (Phil. Trans, Vol. 189, 
рр. 109— 36), though probably they are also to be found elsewhere, 

this they demonstrate that, calling т the total quantity of electricity 
coming out of a condenser which been charged for time т to 
potential x, and writing w for the symbol of variable time, 


rex f^ (udu, 
0. 


or the capacity is a function of the time of charge, increasing as the 

time increases. The other result is that the time-int of current, 

a gx electric displacement, through & condenser, can be expressed in 
orm : 


© 
varat [ж | V (w) + В: dv, 
0 


where the first term represents “ instantaneous " capacity, the second 

residua] charge or absorption, and the third conductivity of dielectric 

d сүген. for convenience, but really all parts of a continuous 
e. : 

What the latter formula indicates, with this addition, that in a 

cable we Lave retardation of charge by conductor resistance, may be 

exhibited diagramatically, I believe, as in fig. 1, which illustrates 


© 20 30 40 50 бо 70 во 99 юо SECONDS 


Fig. 1. 


what bappens when a 1 cable, with its distant end insulated, is 
charged continuously. The horizontal shading shows constant leakage 
current to earth; the vertical shadip 50 
of the charge that has entered све cana SUHDE к paroa o Жету 
contact of 10 seconds, p P з the quantity added to it after 15 seconds 
have elapsed; whilst after 30, 45 and 60 seconds respectively, small 
additional incrementa » s s p, &c., have flowed into the cable. 
This takes place by virtue of the well-known phenomenon of 
, or residual charge, which commences аё the same instant 
as the true or surface charge (as it may be termed), and continues 
long after the latter has ceased, disa logarithmically with 
the prolongation of battery contact, and leaving the true leakage 
current о в on which it was superimposed. 


"Thus the surface charge of the conductor and the residual charge 
due to dielectric absorption form parts of one continuous magnitude, 
g with time, which must be regarded as the capacity of the 
cable, though theory divides the two. The same is true of any ооп- 
denser ‹ xcept one having a dielectric of air, the absorption of which 
is песа If а paraffin-mica condenser be measured by an air 
stan : its value may be raised some 5 per cent. by prolonging the 
t.me о | | 


с : 

Now, ru M а cable against ® paraffin condenser, if they both 
have tbe ssme rate of absorption there will be no apparent variation 
of results with the time of charging. This, however, is not the case 
in general, for not only do the fic absorptive capacities of 

атэ п and gutta-percha differ, but the conductor resis of a 

ong cable greatly modifies ite rate of absorption, at all events near 
the beginning of charge or discharge. Thus there will be а diver- 
gerce of results with different times of charge—quite independently 
of that due to true leakage effects. ü am assuming that comparisons 
are made by the usual “Thomson” or “ Gott” methods.) This is 
sufficiently illustrated by the appended tests of two long ocean 
cables, where due correction was made for the leakage in the manner 
desciibed further on. See Tables. | 


to be noticed. The Dm capacity of both gutta-percha and 


paraffin 
employed for accurate measurement it is а factor requiring careful 
constructed by Dr. Muirhead, partly of parafia and partly of shellac, 
constru y Dr. А of рага а у ; 
ше opposite bebaviour of the shellac neutralises their temperature 
variation. 

There appears to be no secular change in the capacity of paraffin 
condensers when moisture and air have been expelled by heat during 
manufacture. An apparent secular change has, however, been 
encountered in the capacity of certain G.P. core, the origin of which 
deserves to be known amongst telegraph engineers, as it may 
occasionally explain otherwise anomalous measurements. WAS 
traced to the absorption of water by the G.P. after it had been 
rendered porous by alternations of wetness and dryness. Water has 
the highest specific I.O. known of any substance (I believe), and 
samples of G.P. containing low and high percentages of water have. 
been found to show marked differences of inductive capacity, those 
with the higher tage having the larger I. O.“ This circumstance 
usi ra further obte ires the search for a coefficient of temperature 

ros i аид the subject of temperature corrections, which are to 
be made by means of proper ooefficients, I pass on to the methods 

for the elimination of the discrepancies and indefiniteness 
introduced into comparisons of long cables with condensers by reason 
of their difference of rates of absorption. For this purpose Dr. 


long ones, 


k, 
| — TIE 
À B 
SIDES J 
| { |> 
4 ka 
For sides read slider. 
. Fira. 2. 


К bas none, we can arrive at a value of B which is independent of the 
time cf charging, and may be regarded as its constant capacity, 
eliminating а certain variable due to & tion. 

Now if в, substituted for a, be balanced & want of core, o, 
substituted for в, and the same method of correction applied, we 
similarly get a value for o, in terms of the above constant value of B, 
practically independent of time of which may be taken as 
the constant capacity of c. So that fora laboratory or factory 
determination of the I. O. of a condenser or a cable core this plan 


* Dr. Obach, Oantor Lectures on Gutta-Percha,” p. 64. 
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ought to, and does in short, leave nothing to be desired for the 
elimination of difference of rates of absorption and the establishment 
of the constant value of the capacity. 

When, however, we come to measurements of 1,C00 or 2,000 nauts 
of cable, Dr. Muirhead's method ceases to yield correct results, 
a tly on account of the extra retardation of discharge by the 

ce of the conductor. Abandoning it therefore, we bave, 
when using either tke бой or Thomson balarces, values of the 1.0. 
of the cable varying more or less with the time of charge (apart from 
leakage effect), and are led to seek some other means of getting at 
our constant or quasi-constent capacity. Dr. Muirhead bas suggested 
for consideration that we should take the varying ralues of the con 
denser, determined by reference to his air standard when absorption 
is not eliminated, and use these for the different times of charging 
employed on different cables. This would give us the total incre- 
ment due to the absorption of the cable, in place of the difference of 
the cable and condenser ircremente, and thus cause the results of 
tests by the usual Gott or Thomson methods to rise with time 
more rapidly than they otherwise do, though more consistently. 

A more satisfactory solution of the difficulty has been arrived at, 
which I will describe presently. Before doing so, however, it is 
necessary to deal with the important factor cf leakage. 


Fia. 3. 


Referring to fig. 1, we see that, as distinction bas been made 
between the surface or instantaneous,” and the absorbed or residual 
cha so the ultimate conductivity of the dielectric (shown in 
the diagram by the horizontally shaded area) may be treated as a 
se e factor in the problem under coneideraticn. 

ithout entering into a description of tbe three well-known 
methods of I. O. measurements applicable to long submarine cables, 
vis , the Biemens fall of charge, the Thomson parallel charge, and the 
Gott '' cascade " cbarge, let us examine the effect, upon the capacities 
under comparison, of their respective insulation resistances in the 
two latter methods. In Biemens's there is, of course, no leakage 
error, because the D.R. enters into the formula, an advantage which 


Pia. 4. 


would place this test above the others beyond dispute, were it not 
that it is incorrect for other reasons. on the battery, a 
matter of vital importance in the Thomson method—thongh not so 
in Gott’s—we may assume to be absent, but it must on no account be 
forgotten when joining up for the former test. Its vitiating intlaence 
on results bas indeed been one of the chief reasons for preferring 
Gott’s method. 

Both the Thomson and Gott are null methcds, or balancer, differing 
essentislly in the circumstarce that in the former the two capacities 
are charged in parallel, and in the latter in series or cascade.” 
For the purpose of investigating the leakage error the disgrams of 
connections may be conveniently drawn as a bridge system. See 
figs. 3 and 4, which represent the conditions during c g, / being 
the condenser capacity, F that of the cable, B and r their respective 
insulation resistances, " 

In fig. 4 balance is observed by closing Г, without discharging. In 
fig. 3 it is observed after mixing the charges, by an arrangement of 
keys not shown; but it will be found that for the de tion of 
the leakage error it is practically sufficient to examine the conditions 
during charging only. 

(To be continued.) 


Sunderland.—A report just issued shows that, after pro- 
viding for sinking fund and interest, a profit of over £300 has 
made by the Oorporation on the past years working of tbe electric 
light undertaking. 


ELECTRICAL FEATURES AT THE BUILDING 
TRADES' EXHIBITION. 


Tum exhibits of an electrical character at the Building Trades’ 
Exbibition at the Royal Agricultura] Hall are increasing year by 
ear, such increase running more or less in parallel with the 
roads which electricity is spen Шо residential and business 
buildings. The electric lighting exhibits have shown the most marked 
advance, and this bas led to the introduction this year of a special 
ч Electrical Appliances” section, where there is quite a respectable 
showing. The newest feature is certainly the electric tramway 
exhibits in connection with the Surveyor road-making section in the 
gallery. By the time the Exhibition closes to-morrow (Saturday) 
the two electric traction stands, those of Messrs R. W. Blackwell and 
Oo. and Messrs. Laing, Wharton & Down, will doubtless have been 
visited by surveyors and other municipal officials from various parts of 
the country. And no doubt many a Councillor or Vestryman will 
have а wider knowledge of electric traction matters, after spending 
a little time at one or both of these very пыш stands. 
ings, se models 


tro standard 

rail joint, and the Hyatt roller bearing. We also noticed the 
“Р " incandescent lamp, which is now being introduced 
into this country by Messrs. Blackwell For this лар it is 
claimed that it only burns 3:5 watts per O.P., and will not blacken. 
This firm also shows а good deal of insulating and line 
material, and the Syracuse changeable electric heed light. 
This latter consists of a polished aluminium refiector with a gl 
front. A contact stem, with brass contact plates set in it, has wires 
running from these plates through the centre of the stem to the lamp 
socket at thetop. Inside the receptacles at each end of the car are 
brass spring connections, these receptacles being connected with the 
car lighting circuit. The brass sp Pte ge in the receptacle 
both hold the head light firmly in p and complete the circuit, 
lighting the lamp without tbe aid of a switch. The driver lifts the lamp 
out for changing to the other end of the car with great ease. It 
claimed that such head lights cost considerably less for current than 
any other method. 

Messrs. Laing, Wharton & Down bave on view a variety of the “ Whar- 
down " track tools for use in the construction and repair of electric 
tramway tracks, the Paulus” and “Buda” track drills, which are 
being used by a large number of English tramway companies and 
corporations now engaged in electric tramwsy equipment. In 
connection with the Manchester trama, as many as eleven of these 
drills are being used. With these automatic feed drills it is possible 
for the operator to stand erect whilst drilling bolt, tie апа bond holes. 
The “ Paulus” drill is for ordinary work, and the “ Buda" for heavy 
and deep rails. Another speciality shown at this stand is the portable 
rail saw for cutting cff rails true to length, with equare ends or at an 
angle and with great accuracy, on the track. The jaws are adjust- 
able to fit varying rail sections. The saw is driven from its periphery 
and less wear on 


machine. It is claimed that by 


accessory for any line. It is intended for 
rolling end of the jack is provided with & movable non- 
slipping head, by means of which the straio is equalised on the jack, 
no matter what angleit is working at, and equal power and facility in 
use is obtained. The armalac and enamelac insulating compounds used 
for all electrical purposes in many parts of this country, and the G. Е. 
cement, okonite wires and cables and okonite tape, Forest City pro- 
tected rail bonds, and th; roll drop forgings are among Messrs. Laing, 
Wharton and Down's exhibits. We also noticed a fire station lighting 
switch, such as they are making for the London Oounty Oouncil to 
switch on the lights in a fire station when an alarm rings; the 
Garton lightning arrester, and a switch for the Glasgow lighting 
installation for cutting out one of the feeders. 

Gas engine makers are, as usual, here in fall force, the “ sed ri 
National, Hindley, Blackstone, Bcholefield, and other makes 
exhibited by their various manufacturers. Wood-working machinery 
is shown Messrs. J. Sagar & Oo., Messrs. Kirchner & Oo., and 
Messrs. R. Becker & Co., and Messrs. W. Hardill, Sons & Oo. 

Smoke prevention appliances are supposed to be a special feature 
of this exhibition. We noticed a few exhibits of this character, but 
chiefly for private house use. The Hon. Rollo Russell has been 
lecturing on the smoke question under the auspices of the Smoke 
Abatement Society. ar dE 

Messrs. Doulton & Co. make,.as usual, a good showing of their 
many lines of Dovlton ware manufactures. Mesers. Mathews and 
Yates exhibit the Cyclone " electrically driven fans, and the Black- 
man Ventilating Company, Limited, have on view а number of their 
electric fans and other specialities, for drying and ventilation 
purposes. i | | | 

We cannot afford space for anything more than a very brief refer- 
ence to the electric lighting and accessories exbibite. 

In the special Electrical Appliances Section, if fortunate enough to 
find it, one is struck by the absence of din and noise. On the 
occasion of our visit it certainly was not besieged with visitors, but 
doubtless such is the exception rather than the rule. While it is 
only right that so important a class as electri al goods should have 
a section specially devoted to them; it should hardly have been 
pes away in a corner called the “ Minor” Hall. There is nothing 

this section in the way of heavy electrical machinery ; it is con- 
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= mainly to electric lighting and heating fittings, and acc2ssorial 
B. 

P rhe Jandus Arc Lamp Company have а good showing of the 
Jandus lamps; the Simplex Steel Conduit Oompany have a large 
selection of their electric lighting conduits and fittings, the stand 
being wired on this system. Messrs. Foxcroft & Duncan, of Dalston, 
show the Sappho” enclosed arc lamp and various ammeters, volt- 
meters, and other meas instruments. The Simplex Engineering 
Works have a display of electric alarm clocks, and dynamoand motor 
rheostats, &c.; Messrs. W. R. Webb & Son, electric bells and tele- 
phones and accessories. Messrs. Julius Sax & Co. have an excellent 
stall, where we observed their electric water-gauge tank alarms, and a 
variety of their electric belle, indicators, and other manufactures. A 


note worthy feature at Messrs. Sax’s is the Eagle” arc lamp. In this 


lamp, of which several are shown, every effort has been made to 
simplify the construction of the feeding and striking mechanisms, 
and it is claimed to work equally well for either direct or alternating 
current. Mesers. F. W. Potter & Oo. show the Wing electric fans, 
and Soar’s Dovetail” dynamo brushes. Mr. J. M. Dough 
tastily-artanged exhibit of many kinds and designs of el light 
fittings, including electroliers, brackets, bronza figures, &c. Messrs. 
W. J. Bishop & Co. exhibit telephones and small fittings. Messrs. 
Johnson & Phillips show cables and wires for various electrical pur- 
к. An exceedingly interesting stand is that of the Dowsing 
t Heat Company. Неге there are shown fitted to а drawing 
room fire- the radiators recently described in our columns. 
Among the most striking stands is that of the Edison & Swan Com- 
pany. The many designs of fittings which this company manufacture 
such charming variety are here displayed to great advantage. 
The general arrangement of a host cf electroliers, brackets, standards, 
bronze statuary, interspersed with a number of brilliant arc and Qaeen 
incandescent ps, also the Stewart Lilliputian arc lamp (which 
gave a very soft and pleasing light) all combiae to make the stall 
representative of so well known a firm as the Ediswan Company. 
The Ediswan new motor, described in the ELECTRICAL REVIEW a few 
weeks ago, is shown, als» the company's alternating current motor 
with clutch pulley, a stage arc lamp, and measuring instruments, &c. 
The great thing claimed for the Ediswan stand is that everything 
was made at Ponder's End. 

Among other exhibitors is Mr. H. Newman Wilkinson who has on 
exhibition a number of improved glow lamps, but the great catch at 
this stall is undoubtedly Anti-splash.“ Perhaps we had better 
remark that this is not an electrical accessory, but а most convenient 
little socket arrangement made of Excel silver for slipping on to 
water taps for the purpose of avoiding splashing. We have been 
told that the refreshment bar at the Hall possesses more attractions 
than any of the temporary exhibits, but in Anti-splash " it has 
found its rival. 


SOME NEW HIGH VOLTAGE FITTINGS. 


Тнв adoption of 200 to 230-volt lamps for private lighting has been 
pretty general, both where plants have been worked by municipalities 


and where companies have been the controlling authorities. It is 
matter of history that many towns converted their systems from low 


voltage supply to high tension at considerable cost, with а view to 


effecting economy in the direction of mains expenditure snd reapi 1g | 


Кел 
a 
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of the speed at which the han 


‚ contact, maker disappears from eight when the switch 


. most fascinating. Welunderstand that every 


certain other advantages. Fittings manufacturers have not been 
slow to fall in with the new state of things, and numerous lamps and 
accessorial parts for use with higher voltage are now upon the market. 
Mesers. Dorman & Smith are among those who have remodelled their 
accessories to meet the altered conditions. They are now introducing 
some new specialities, of which we give а few brief notes and some 
illustrations. We refer to the D. & S. new patent porcelain switches 
and fuse bridges suitable for 250-volt circuits, 


The switch illustrated is constructed entirely of porcelain and 
metal without the use of fibre or other semi-insulator. Even the 
handle, which is of the favourite lever type, is made of porcelain in 
order to avoid quid vrai ed of dangerous shccks being transmitted to 
the user. The switch has a very a and long break, independent 

dle is turned, and also a very large 
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amount of clearance between the terminals and other metal parts 


when in the “off” position. The extraordinary way in which the 


turned off is 


detail of the switch bas 
been carefully worked out in order that the utmost strengthjand 


durability may Ъз attained. 


The ciple on which the new fuse bridge is constructed will b3 
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obvious from an inspection of the sectional view. It will be seen 
that a solid wall of in is interposed between the terminals 
the fuse, rendering the formation of a permanent arc between them 
impossible, The fuse wire at one point is held between the face of 
the porcelain and an asbestos pad or damper. /Past this point it is 
impossible for the aro to strike. The bridges are claimed to be 
instantaneous in action, very strong,and capable of being very 
easily re-wired. It is stated that a great advantege of these bridges 
is that they are pe efficient, even when made with a short 
clearance between tbe terminals, and packed as closely together as 
possible. The distributing boxes can consequently safely be made as 
neat and compact as was the case with bridges suitable for 100 volts. 
es 


LONDON OOUNTY COUNCIL. 


Tun Council, on resuming business last week for the first time since 
‚ the Easter recess, decided to lend £4,820 to the Hammersmith Vestry 
for electric lighting purposes, and £8,540 to the Battersea Vestry 
for ne purchase of land for the extension of the electric lighting 
station. 

EKTxOrRTO Traction ABD Diversion or Mams. 


It may be remem bered that in February last the Oouncil decided to 
ask the Board of Trade to insert in each of the provisional orders 
which msy be granted in the present session & clause stipu- 
sed that the electric light mains sanctioned under these orders 
should not be placed in such positions in the streets as, in the event 
of the Council adopting some form of electric traction on the tram- 
ways, would necessitate the removal of the mains to other positions. 
A similar request was made by the Oouncil in two previous years, 
but the Board of Trade pointed out that a joint com- 
mittee of both Houses three or four years ago had fully 
considered the question, and had settled a clausa bs inserted 
in all Bills and provisional orders authorising the use of electricity on 
tramways, and that that clause would apply if the Oouncil were 
authorised to introduce electric traction. reply did not satisfy 
the Highways Oommittee, who then obtained the consent of the 
Oouncil to the Board of Trade к approached by Earl Russell on 
the subject of the Council's special clause being included in the orders 
of the present seesion. i 

In reporting npon tbis question the . now 
stated that the Board of Trade bad intimated they had given 
{Һе matter careful consideration, but that having regard to the pro- 
visions of Bection 15 of the Electric Lighting Act, 1892, they were 
unable to insert in the orders the s clause asked for by the 
Council. The Board further expressed the opinion that full protec- 
tion is sfforded to the Council by the provisions of the Act above 
referred to and of the various orders, under which the Council would 
bave power, subject to certain conditions, to alter the position of 
electric lines and works of undertakers, which would interfere with 
the lawful exercise of any powers vested in the Council in respect of 
its tramways. In ccmmenting upon this result the Highways Oom- 
mittee stated that ‘the decision of the Board is to be regretted, but 
bh not see that anything farther can be done with regard to the 
matter,” f ! й 

Provisional ORDERS 


The Highways Committee feported tbat the Board of Trade had 
granted the orders applied for by the Vestries of Bermondsey, 
Plumstead, and Bethnal Green, and had given effect to most of the 
suggestions made by the Conncil in to those orders. The 
Board had, however, not adopted the Oouncil’s suggestion that the 
standard price per anit should be reduced from 8d. to 6d. in each of 
the orders. The Council had also asked that the supply of energy 


respect of which powers had previously been granted to other under- 
takers, and that the Board could, therefore, not agree to the pro- 
vision being included in those orders. With regard 
the order embodied a provision that the system.of supply sball be by 


With respect to the Blackheath and Greenwich Distzict (Extension) 
O:der, the Highways Committee stated that the Board of Trade had not 
adopted the Oouncil’s sugges*ions to reduce the msximum cbarge per 
unit and to sanction the supply by continuous current, The com- 
mittee mentioned that in an order amp in 1897 in respect of a 

district coterminous with that which is the subject of the present 
appicason by the same company, provision was mado for the supply 
to be by. oontinuous current, and they had, therefore, asked the Board 
of Trade to reconsider the decision arrived at in regard to the 
matter. ` 
Nzw CENTRAL STATION: 


According to а report by the Building Act Oommittee, the approval 
of the Council had, during the recess, been given to a plan submitted 
by the City cf London Electric Lighting Company for the construc- 
ion cf а furnace fine to the western chimney shaft at the Bankside 
station. 

It was decided to approve plans presented by Mr. O. E. Winter on 
behalf of the Poplar Board of Works for the erection of an electric 
lighting station in Glaucus and Yeo Streets, Bromley. 


At the meeting on Tuesday this week the Bridges Oommittee re- 
commended the Council to give eed tothe National Telephone 
Company to lay three mains in the southern pathway of Bow Bridge, 
on the company agreeing to pay an annual rent of £5 for each main 
for the easement, 


Tan TaAMWAYS BILL. 
the Exzorntoat Review of April 21st, under the 
heading of Lambeth, will remind readers of the attempt peat | 
the Oounty Oouncil, and its eda by accident, by the Lam 
Vestry the Wandsworth Board of Works, to supersede those two 


bodies as tbe road authorities in the sobeme for adopting electric 


traction on the Council’s risen to The Council sought leave to 

tointroduce a Bill to authorise 
the conduit, trolley, or surface contact system, but quite innocently 
refraincd from acquainting the two authorities in question of the 


U. | 
The Highways Committee now reported that the application was 
oppose y the Lambeth Vestry 
orks, 


8 d the standing orders so as to Uster lr the Bill being pro- 
mittee to have been candid with Lambeth and Wandsworth from 
the onset. 


————M 


THE THEORY OF WIRELESS TELEGRAPHY. 


An interesting contribution to the theory of the vertical 
conductor appears in the Comptes Rendus de l’ Association 
Francais pour Р Advancement des Sciences, in а communica- 
tion made to the said Association at Nantes last year 
by M. Blondel, “Sar la Theorie des Antennes dans la 
Té'égraphic Sans Fil.” 

M. Blondel remarks that it is no longer possible to look 
upon wireless phy as Hertzian waves radiating from 
the spark gap of the transmitter, since Marconi has shown 
that the range is so enormously increased by the use of 
antenne (the name which he applies to the vertical con- 
ductors) with earth connections. It is necessary, then, to 
attribute the principal effect to an oscillating system, in which 
the capacity of the transmitting antenna in relation to the 
earth comes into play. | 

This antenna and the earth play the part of the two plates 
of a condenser, which is charged by the coil and becomes 
the seat of an oscillating current when the spark passes across 
the air gap. Owing to its position lines of force radiate 
like а fan in all plares, from the antenna to the earth. The 
displacement currente, produced by the oscillating E. M. Fr. 
along the lines of force, are const quently concentrated in a 
limited space around the antenne, but the Hertzian waves 
prodaced by them around the antenna spread straight ont 
into 8 The oscillations in the wire are not themselves 
utilised, bm they give birth to those which are utilised 
by causing a disturbance in the surrounding ether. The 
direct radiation from the antenna and the earth is very 
intense, but is quickly damped ‘out, and that in Blondel's 
opinion is the reason why it has hitherto been found impos- 
gible to establish reconance between the transmitting and 
receiving antenne. н | 

The important róle played by the capacity of the antenne 
appears to be supported by the following experimentally- 
ascertained facts :—1. The range attained when the antenna 
із not connected to the earth is Som pre insignificant. 
9. The range depends upon the height of the antenna and 
not upon the oscillator. 8. The character of the 
changes when the oscillator is put to earth; from being long 
and slender, it becomes short and thick. | | 

It would appear, therefore, that the capacity of the 
antenna will determine the length of the waves; the latter 
is sufficiently great relatively to the height of the antenna, 
аз to make it admissible to assume as a first approximation 
that the oscillating electric current along the conductor 18 
sensibly the same as in the wings of a Hertzian oscillator. 

This being granted, it is "T to see that the róle of the 
transmitting antenna is twofold :— 

1. In the first place, it regulates the intensity of the 
centre of distarbance by augmenting the volume of ether 
disturbed by the oscillator. In fact, the lines force, being 
displaced with the same rapidity in the air and along the 
wires, and abutting always normally on the condactors, 
according to the known properties of electric oscillations, 
ought to have the form of hemispherical sheets, diverging 
from different points of the antenna and abutting normally 
on the ground. At each discharge they stir up the sut- 
rounding ether like the pulsating hemispheres of Bjerkness. 
The higher the antenna, the greater is the pulsating sphere, 
the greater is the volame of ether disturbed, and the "greater 
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is the distanoe at which the disturbanoe is perceptible. It 
may, therefore, be asserted that the antenna determines the 
volume of disturbance at the transmitting station. 

9. In the second apes the antenna directs the magnetic lines 
of foroe produced in the direotion caloulated to produoe the 
maximum effeot on the parallel antenna at the reoeiving 
station. The magnetio lines of force are horigontal circles 
concentric with the antenne, and expend horizontally into 
epace till they strike the receiving antenna at right angles, 
and generate o:cillations which affect the coherer at its base. 
This favourable result is not obtained except the antenne 


are ceris 

The antenne, it is true, mry be placed parallel without 
being vertical; for instance, they may be Lorizontal, with a 
spatk gap at the centre of the transmitter, and a coherer at 
the ogntre of the receiver. The arrangement is then similar 
to that of Heriz. The volume of disturbance is still deter- 
mined by the length of the anten æ. But the neighbourhood 
of the ground introdaces a disturbing inflaence, use the 
magnetic lines of force, instead of moving parallel to the 
earth, cut it at right angles during their propagation, and 
generate currents which involve a considerab’e loss of 
energy, and rapidly enfeeble the waves. Vertical antent e 
are therefore much to be : 

It is easy to reduce this problem to that of the Hertz 
oscillator. Let us suppose that the earth, which here plays 
the part-of a conductor along which the waves glide nor- 
mally, is replaced by a thin metal diso of perfect conduc- 
tivity, Hertz'an waves, whatever their form be, will give 
place to superficial currents in the wire forming the antenna 
and in the upper surface of the disc. Let us suppose that 
an image in the diso of the antenna, fitted with an oscillator 
having & (огон equal and opposed E.M.F., is set in 

tion below the disc, It will produce on the lower sur- 
face of the disc superficial currents which exactly annal those 
due to the real antenna. Everything will happen, therefore, 
as if the disc or the earth did not exist, but only the two 
opposed antenne, the combination of which forms exactly а 
Hertz oscillator. Непое the oonolusion that the combination 
of a transmitting antenna and the earth (supposed to be а 
perfect; gonductor) is equivalent to the half of a Hertz exciter 
of-double the length and potential. The same reasoning 
shows also that the combination of a transmitting antenna 
and the earth is equivalent to a rectilineal resonator of 
double the length, in the centre of which a coherer is 
interpolated. 

Following Poincaré in assuming that the carrent in the 
antenre is uniform, and applying the formula of Neumann 
for the mutual induction of oscillating currente, the current 
induced in the antenna of the receiver is simply proportional 
to the coefficient of mutual induction, M, of the two 
antenne, and to the variation, d i, of the ourrent in the 
receiving antenna. | | 

The effect produced on the receiver will therefore be of the 


T i 
form == 47 where н and н! are the heights of the 
antenne and r is their distance apart. 

Experiments appear to confirm this approximate law of 
proportionality to the product of the heighta. But it must 
not be forgotten that an increase in the height of the trans- 
mitting antenna increases its capacity, and therefore reduoos 
the frequency of the oscillations, and also the difference of 
potential at the terminals of the induction оой. The 


factor A is thus reduced. 
The theory is only approximate, and neglecta the lom of 


energy due to the earth being an imperfect conductor. This, 


theory in Blondel’s opinion explains why the range of trans- 
mission is greater over sea than over land. 


STORAGE BATTERIES FOR ELECTRIO 
| RAILWAY POWER STATIONS. 


THE 460-ton accumulator, described at page 2 of our laat 
volume, has undoubtedly been a most successful feature of 
the new Ohioago-Edison electric lighting and power installa- 


pressure on the s 


tion. Not only does the bet the peak of the load ; 
it is found most ыста for гашык a constant 
thus relieving the switchboard 
attendants at the generating station from constantly watching 
and regulating the voltage. In regard to the economy 
effected by its use, Mr. J. Appleton observes: “ Ina lighting 
and power station such as this, the maximum load occurs for 
only a very short period during the year. In one station I 
know of, 50 per cent. of their investment is for generating 
Шаш and underground conductors used only for 154 hours 
uring the year.” This statement may seem asetonisbing, 
but will be found to apply to many such stations. Where 
such conditions exist, it will readily be seen how great are 
the advantages of storage batteries ag auxiliaries. Their 
cost per kilowatt of output for short periods suoh as these 
peaks is less than that of the generating machinery which 
would have to be provided if they were not used ; in addition 
to which there are other ways in which they prove advanta- 
geous in the operation of the plant.” | 
But the use of the storage battery for producing a more 
equable output of energy, or flattening the loadline of the 
ан machinery, is extending in other directions 
ides electric lighting. This is especially the case in 
America. In a paper recently read before the American 
Institut» of Electrical Eugineere, Mr. Robert Mo A. Lloyd 
strongly advocates the installation of storage batteries in 
railway power stations. The engineering superintendents of 
such establishments would appear to be greatly in need of 
enlightenment. They seldom have any data of value from a 
commercial point of view in relation to the variations of 
output at their stations; being, as the author of the paper 
observes, “ usually contented with superfioial observations of 
the switchboard and the comforting fact that the cars are 
running." They are greetly surprised to find that the 
maximum load for a given period is far below the nominal 
capacity of the generating pan in operation. Nor can 
this always be accounted for by the very natural supposition 
that the surplus oapaci y is intended as a reserve to meet 


патас. For in one particular case investigated by Mr. 
Lloyd, 


the highest load point reached on the day of heaviest 

travel in the whole year was within the capacity of the main 
station, and yet, from the standpoint of the manager, 
engineers, and attendants, this station was dangerously 
overloaded and had no reserve, and it was necessary to 
augment the T in order to render it safely operative. 

It is tolerably evident that, in this cane, either the capa- 
bilities of the station machinery had been overrated or the 
engineer was over cautions, or perhaps incompetent. “Bat,” 
says Мг. Lloyd, “the fact remains tat similar data have 
been obtained at many stations where the machinery has 
been subjected to satisfactory tests prior to purchase.” The 
fact also remains that steam machinery should, as far as 
ровів, be worked up to its maximum economical output. 

r. Lloyd admits that it may be possible to build engines 
which regulate at all conditions of, load, and at the same 
time use steam satisfactorily at maximum load; bat, he says: 
“I do not find such engines commonly in use.” He states, 
moreover, that there are many very good "p in use 
which cannot be safely worked at anything like maximum 
load if the load be subject to sudden variations, 
Still more to the point are the two following observations 
of Mr. Lloyd. He says: “Experience convinoes me that 
the men who are most likely to be consulted about such a 
station will reoommend more generating plant” ; and ** One 
generally finds that, where there is plenty of арр 
(steam plant) available, the engineer is tempted to keep too 
much of it running, and therefore running at low efficiency.” 
The storage battery, it would appear, is called upon not 
only “ to take care of the peak but to fight its way against 
the pushing represent tives of steam plant and dynamo 
manufucturers— Mr. Lioy calla them “ generator salesmen” 
—who, it seem», are * the men most likely to be consnited.” 
These energetic gentry naturally endorse the old, und, we 
should have thought, obsolete, argument that “the best 
storage isa good steam engine and dynamo in reserve.” 
Their apparatus, they say, is cheap, and it is good to have 
plenty of it. Through their persuasive powers, not only has 
the storage battery been neglected, but the generating plant 
has been augmented in cases where a little attention to 
details, such as steam piping, would have sufficed to meet 
the required output. . 
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ln illustrating some of the advantages to be derived from 
the use of storage batteries, Mr. Lloyd takes as a typical 
case a station located in a Pennsylvania town of 50,000 in- 
habitants. There are three distinct ways of using a storage 
battery with the power plant of such stations. The load 
curves show: (1) the great fluctuation between night and 
day load ; (2) the fluctuations occurring from hour to hour ; 
and (3) the superimposed fluctuations occurring from 
moment to moment. A ba of sufficient capacity to level 
off the night and day fluctuations is characterised as “large” ; 
that for levelling the hour-to-hour fluctuations is called 
^ medium"; and that to level the momentary fluctuations 
“small.” Taking in inverse order the duties required of 
these batteries, the load diagrams of the above station show 
at a glance that a “small” battery, able to discharge at 650 
amperes for momentary periods, but cf which the capacity in 
ampere-hours is unimportant, will allow of the generating 
pan being reduced to a capacity sufficient to meet the 

emands of the average load. Such a battery will coet less 
than generating capacity for the work it can do ; and it. will 
gave а portion of the exces of capacity over require- 
ments which is exhibited by the load diagram. It will save 
some depreciation on the generating machinery, and its own 
depreciation will not cost more than that of apparatus of 
similar capacity. The battery will have sufficient capacity 
to run a few night cars and lights when the engines 
are shut down. If it be located at a point nearer 
the centre of feeder distribution than the location of 
the generating station, a saving in copper may be effected. 
Inasmuch as the investment will not be increased by includ- 
ing euch a battery in the railway outfit, all the saving in 
fue} due to a ler load and the operation of less generat- 
ing machinery will be clear gain to the credit of the battery. 

The“ medium battery for flattening the average load 
line for 18 hours of the day would require to have a capa- 
city of 1,300 &mpere-hours, and will cost about twice as 
much as the “small” battery. It will not, however, bring 
the cost of the installation up to that of the generating 
machinery now employed, and presumably necessary when 
no b is used. This ba will realise all the advan- 
tages of the former one, with wider limita of operation. The 
station circuit breakers may be set 650 amperes higher, and 
there will be greater convenience throughout the station in 
operating at a fixed load. There will be a marked effect in 
the efficiency of all departments of the station ; and all the 
machinery will yield a higher output in proportion to invest- 
ment and cost of working. 

The “large” battery capable of levelling off the average 
load for 24 hours would have a capacity of 8,000 ampere- 
hours. It will cost approximately twice as much as the 
* medium " battery, and will have all its advantages. It 
will cost as much as the generating machinery displaced by 
it, but will add largely to what Mr. Lloyd terms the * flexi- 
bility” of the station. This battery could be discharged 
momentarily at 3,000 amperes, which will put the circuit- 
breaker limit of the station at about 8,600 amperes, instead 
of 2,800, with all the present apparatus. It may be dis- 
charged at 1,500 amperes for one hour, which will be suffi- 
cient to cover load peaks that would stall the 1,500 kilowatt 
generating plant completely. 

Mr. I жеу out that in cases of extreme necessity, 
the whole of the station could be carried by this battery 
for several hours. An important consideration is that the 
ability to carry sharp peaks is a distinct addition to the 
earning power of the system. Such peaks often signify the 
earning of farea, which would be lost if the system were not 
rendered во “ flexible" by the use of storage batteries. Some 
managers maintain sufficient capacity to carry a few holiday 
crowds in the course of the year, whilst for 99 per cent. of 
the whole year the extra plant is earning nothing. Other 
managers do not even attempt to carry special crowds. The 
above-mentioned “ large” battery would give managers the 
means of earning all the money that can be made out of the 
business, and that without any special investment for the 
purpose. It must, of oourse, h» borte in mind that the 
capacity of the system may be limited by the amount of 
the investment in copper; but, on the other hand, the 
battery may be so located that it will economise the con- 
ducting rower of the mains. 

We must agree with the author of the paper that, there is 
no valid reason why a railway power station, running night 


above 68 per cent.; although we are aware 


and within а few hundred ki 


.And destined disappear ; 
to-day giving placa to the tri-p 


and day at a constant load, should not attain a fuel economy 
as high as that; which is realised at the Chestnut Hill 


pumping station at Boston, which would be equivalent in 
electrical work to 557 watt-hours per pound of coal. The 
battery efficiency in the case of railway power stations has 
been estimated at 75 per cent.; and it is stated that in 
some analogous cases it has reached over 90 per cent. The 
efficiency here referred to must be E ser efficiency ”.; 
and the latter figure would be a record value at that. We 
must confess that we are sceptical as to “energy efficiencies" 
at they have 
previously b-en quoted as high as 76 per cent. 

Finally, Mr. Lloyd claims for the storage battery that it 
would save water, oil, waste, &c., and that it would realise 
the advantages of more constant potential on the lines, 
less annoyance from circuit-breakers, and no fear of sudden 


. demands on the generating machinery, and the disagreeable 


possibilities incident thereto. 


ELECTRICAL ENGINEERING STUDENTS 
“ON TOUR.” | 


STUDENTS of applied science in this country are cccasionally 
taken by their professors or teachers over some of the works 
in the vicinity, where the apparatus and they have 
been studying in class rooms and laboratories can be seen in 
operation upon an industrial scale. 

The Institution of Junior Engineers in London also 
organises similar expeditions for its members. In neither 
case, however, do these educational pilgrimages lead the par- 
ticipatora very far afield. | : 

The professors of the Ecole Superieure d'Eleotricité, of 
Paris, have developed the idea in & manner which we shall 
expect to see imitated, for in April, 1898, a party of the more 
advanced students was taken upon an educational tour 
through Switzerland. пао 

They visited most оѓ the notable electric installations in 
that oountry, and in the book named below,* they record 
their experiences and observations. The members of this 
party will no doubt look back upon the excursion of 1898 
with feelings of considerable gratification, for not only did it 
lead to a widening of their mental horizon and increase of 
their knowledge, but one and all have as a result of it 
blossomed into authors, while still, we suppose, in their teens. 
In the book under review, there are none of those excrescenoes 
of humour or of tall writing—which one might have expected 
in such a production—and the “ notes " are strictly confined 
to business. We wonder if this result has only been 
attained by much use of editorial red ink ? 

Prof, Janet, head of the school, contributes an introduction 
to the notes in which he explains the choice of Switzerland. 
The gist of this is contained in the following passage :— 


It is no exaggeration to say that (in Switzerland) in a few days 
kilom ble ted 


otres, it is to see represen 
in a form the history of the last few years in 
en The continuous current rejuvenated the series 


di-phase likewise on the wane and 
hase. 


The excursion lasted 9 days, and was participated in by 
18 studente, who are conjointly responsible for the 10 
chapters into which the book is divided. 

It will be consoling to English electrical engineering 
students, ignorant of all languages save their own, to hear 
that these French students were unable to get along in 
Switzerland without an interpreter. We do not advise them, 
however, to persist in their ignorance. Every English 
student of electrical engineering ought to know German, and 
his ignoranoe of that language in these days of keen 
«шр and rivalry is simply inexcusable. 

The notes deal with the following: — Hydraulio installa- 
tions; systems of distribution; electric traction; electrical 
engineering works; and calcium carbide manufacture. 

Chapter I., са with hydraulic installations, will be 
found by many ers the moet interesting in the book, 


* "Une Excursion Electrotechnique en Suisse.” 90 pages. Paris: 


Gauthier-Villars, 1899. Price 2 francs 75 cents. 
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віпое some of the generating stations, which the students 
visited, have not before been described in print. Fourteen 
hydraulic power centres were visited and are described ; of 
these the installations at Chevres, Rheinfelden and Zurich are 
the more notable. 

Since the authors were at Ohevres, that station has been 
the scene of a disastrous fire, With regard to the utilisa- 
tion of water powers of low head in Switzerland, the authors 
state that when used for lighting pro it is custo 
to run the low-head turbines during the day, and to wor 
pamping rapi by which the water is raised to а high 

vel resevoir; high head turbines are then run from this 
stored apply when the maximum power of the station is 
deman 


In this way the output of a low-head power station can be 
almost doubled. At Vevey-Montreux both water and steam 
power are used ; at Zurich water-power, both high and low 
head, and steam power are utilised. At Chevres, the power 
station which supplies Geneva, only 5 of the 15 1,200-H.P. 
turbines, for w the station is ` were installed at 
the date of the visit. The anthors state that the Rheinfelden 


generating station is designed for 1,700 H.P.; this is an 


obvious misprint for 17,000 Н.Р. In this chapter special 
attention is devoted to the details of the system and 
apparatus for regulation of the turbines at the different 
stations, and drawings are given of the more important. 

With regard to systems of distribution, two generating 
stations use continuous current, three use simple alternating 
current, three use two-phase alternating ourrent, and four 
use three-phase alternating current. The latest and second 
largest power station—that at Rheinfelden—distributes by 
the three-phase system. Chapters II. to VI. are devoted to 
a description of the details of the distributing systems at 
these 12 centres. | 

Chapter IX. gives & few details of the works of Brown, 
Boveri & Oo., and of the Oerlikon Company. Each of 
these draw а large portion of their power from distan t water- 
falla by electrical transmission. e works of Thury were 
also visited by the students, but the visit was too hurried to 
permit of note-taking. 

The carbide works at Langenthal is described in Ohapter X. 
So far as we are aware, the plant at this works has not pre- 
viously been described in print. 

In conclusion, we may state that the notes are well 
N is well printed and well illus- 
tra It lacks а good index, and it is certainly a pity that 
no reference has been made to the descriptions which have 
from time to time a in the technical papers and 
magazines of this and other countries, of some of the 
installations dealt with in this book. For instanoe, the 
buildi and machin at Chevres, Rheinfelden and 
Zurich have been described by writers in Cassier’s Magazine, 
in July, 1895, and June, 1897, and had the authors made 
use of these contributions, they might have been able to 
concentrate their observations upon features of these 
installations which have received little notice. 

However, these are minor blemishes, and we can recom- 
mend the book to all electrical engineers interested in the 
development of water-power, and in its applications to the 
most varied requirements of city and industrial life. 


EXPERIMENTS ON THE STERILISATION 
OF WATER BY OZONE. 


By EMILE ANDREOLI. 


Tnz sterilisation of drinking water, which is by far the moat 
important application of ozone, can only be effected when 
the following conditions are fulfilled :— . 

The yield of ozone must be high and constant. 

The apparatus must be such that it can work continuously 
without heating, getting out of order, or breaking down. 
; е of the puri cation of water must be as low as 
possible. 

A..fortnight ago a report 
рари carried out at Lille by Dr. 
A for sterilising water by ozone. 


has been published on some 
Marmier and Prof. 


There is nothing new in the ozonisers which they used, as 
their electrodes consist of hollow boxes, through whioh water 
circulates. This was the c istic feature of an ozoniser 
which id raris in 1896, the arrangement of which was 
described in the ELECTRICAL REVIEw (April 28rd, 1897, page 
564), and everyone will agree with me and say that an 
installation of high tension ozonisers, complicated with a 
circulation of water, is not the last word of progress. 

This report by Dr. Staes-Brame, Dr. Roux, sub-director 
of the Institut Pasteur in Paris, Prof. Buisine, Dr. Calmette, 
and Mr. Bouriez, is remarkable from the bacteriological 
point of view, and is practically the absolute sanction of 
this fact that ozone is a most powerful microbicide. If, up 
to the present, there has been some doubt about the 
sterilising proponia of ozone, they must be dissipated now 
that we have this report signed by such high authorities, and 
we extract from its conclusions the following — 

“All the pathogenic or saprophyte microbes which exist 
in the waters which we examined, are absolutely destroyed by 
cne paseage of the water through the ozonising columns. A 
few germs only of the Subtilis bacillus resist. 

“With a concentration of 6 milligrammes of ozone 


litre of air there is about one germ left in 15 oc. of treated 
water 


“With a concentration of 9 milli the number of 
puo of Sabtilis bacillus revivifiable by culture in broth 
alls down to less than one for 25 oc. of treated water. It is 
important to note that the Subtilis bacillus (Hay microbe) 
is quite innocuous for men and animals. | 

* Besides, the germs of this microbe resist to most of the 
means of destruction, such as heating by steam under pres- 
e There 5 is useless plete disa 

“ ore it to require itscom ое 
from drinking water ш i as quite suflicient the 
sterilisation obtained by ozonised air with а concentration of 
6 to 6 milligrammes of ozone per litre. 

* Ozonisation does not add to the water any foreign element 
which might impair the health of the people who drink it. 
On the contrary, waters which have been submitted to the 
ozone treatment, are less liable to ulterior pollution, owing 
to the increase of nitrates and the reduction of organic 

«Finally, ov e belt 5 in a special 

y, ozone being g leen oxygen in a 
molecular state, ita use {в this advantage, that the 
water is strongly aerate’. and without losing any of its 
соге elementa, is rendered more healthy and more 
palatabie. 

It is regrettable that the doctors of the Institut Pasteur 
did not mention in their pamphlet the oost of the 
sterilisation of water cubio metre (220 gallons). The 
concentration of 6 а ааа of ozone per litre of air, 
of which the report speaks, does not convey any informa- 
tion to our mind as to cost, since we are not told how 
many litres of air were forced per hour through а mass of 
water representing a given number of cubic metres. 

We have no technical information about the sterilisation 
of water at Lille, but we remember that at the congress held 
at Liége in August last, Dr. Marmier said that the sterilisa- 
tion at Lille d 
rather 


of 
method adopted for 
determination, and, as а matter of fact, it is immaterial 


metre cube of 220 gallons. 

This is why in the experiments of ozonisation of water 
which I have been carrying out since three months at my 
laboratory, I have completely neglected the yield of ozone 
as a factor and adopted the calculation in watt-hours of 
the cost of ozonisation of waters, differently and more or less 
contaminated. 

What is the flow of water? What is its contamination? 


Does it take 1 watt or less to purify 1 gallon? How many 


watts per cubic metre (= 220 gallons)? This is what 


guided me in adopting the methods I have followed in my 
VVV 
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My installation, which is more than modest, does not 
allow me treat more than 440 gallons (2 cubic metres 
or tone) of water per hour, which flows through five small 
tanks at the rate of 50 gallons in 7, 8 or 10 minutes. А 
Root’s blower forces the ozonised air under the orated 
bottom of the first tank, wherefrom mixed with the water, 
it circulates through the other tanks. 

The ozoniser is rather small; on an average the volta in 
the primary circuit vary between 40 and 60, and the amperes 
between 3 and 5. The tension in the secondary does not 
exceed 8,500 volts. The water which I treated was arti- 
ficially contaminated by addition of sewage or of cultures of 
eine eqs bene such asthe Fluorescens Liquefaciens Bacillus 
or the Ooli Communis Bacillus; it, therefore, was much more 
difficult to purify, and generally contained a greater quantity 
of organisms than the usual river water. 

My installation is very imperfect, because it has not 
been possible in such premises to erect the pump which 
is required for the , and to have a 
tank or a sufficient number of tanks where the contact of 


water and ozone would be intimate and regular, thus ensuring 


the absorption of ozone. 

My object in making these experiments was not to sterilise 
a certain sort of water of a given degree of impurity, but to 
apply ozone to waters containing sometimes an enormous 
number of micro-organisms, and which resemble more 
diluted sewage effluent than drinking water. 

The resulta I have obtained demonstrate the powerful 
action of ozone as a germicide, and they allow to calculate, 
according to the degree of impurity of the water, the 
amount of electrical en which to be spent in 


order to com y destroy the germs which pollute it. 
I must add that the bacteriological examination of water 


before and after treatment, was made every day by a specialist 
from January to Ар 15th. ! 

A glance at the following table, where I have entered the 
most interesting resulta, &c., will give an idea of what can 
be done in an installation erected in such a manner that all 
the available ozone is utilised for the destruction of the 


organic matters and of the living organisms :— 


Watt | Watts 
f Я | Micro-organisms 
Nature of the water | gion, a P nr per ос, 
| | Before. .| After. 
Water and sewage i 1006 221 32 22,000 None 
ii ú | 108 | 2376 24,000 ' 10 
te » 108 2376 22,000 | None 
IL L 1 | 220 18,000 Н 10 
927 n 108 | 237 '60 27,0C0 10 à 
11 ji 1 08 237:6 225000 None 
н ii 1 290 15,000 40 
н ji 1°44 3168 3,500 None 
" hn .. | 1:80 | 286 ,000 None 
oP " ..| 190 286 110,000 40 
ИР s S. 0:892 196 24 6,000 None 
Ooli Communis B. wo. | 076 167 2 40,000 40 
is a ..| 0692 152:94 ,000 None 
н вез ..| 08 176 14,000 None 
" 7 æ. | 08 176 13,000 20 
" | ds „| 08 176 11,500 None 
Fluorescens LiquefaciensB | 0 72 1564 | 7,000 None 
Coli Communis B. . 079 106 3,000 , 10 
" oe * 078 166 2,600 10 
» ve . 067 147:4 3,600 10 
» E . 064 138 13,000 ! None 
Coli Communis and sewage! 064 138 16,000 10 
d. U^ ii » 064 138 | 15,000 40 


* | 


The agitation of water, ¢.¢, its bubbling with ozone, has 
been in most cases far from satisfactory, and this has often 
реа the ozonisation from having its full efficienoy. 

he passage of the water being rapid, a large proportion of 
the ozone instead of being completely absorbed escaped from 
the last tank. This means that the number of watts was 
considerably below the one shown in the table, I do not 
think I spend on an average more than 140 watt-hours per 
cubic metre of water which is not too much polluted. 

I feel convinced after this long series of careful experi- 
ments that, in a model installation on the Thames banke, at 
a place where the water ia not too much charged with organic 
matters and micro-organisme, and with an improved system 
of tanks and pumps, which I need not describe here, it is 

possible to demonstrate on a practical scale that the purifica- 
tion and complete sterilisation of water can be effected. at 


features and justify us alluding to them 


the rate of 100 watt-hours and less per onbio metre (220 
gallons) of water, or 2,200 gallons per kilowatt-hour. 

There was a time, and that not many years ago, when wise 
men laughed scornfully at the dreamers whose researches 
had for object the electric lighting of London and other 
large cities. The dream has become a reality, and so will 
soon be the destruction by ozone of the infectious germs 
which swarm in the water we drink. | 

Sinoe writing this article, I have reoeived the report of 
well-known London baoteriologist who, on the 14th ult, was 
present at my experiments and took some samples of water 
which, on examination six days afterwards, gave the following 
results, which he finds very satisfactory :— 


tun tap water + th broth cultivation of the Bacillus 
Ooli Oommunis. 


Bacteria. Coli per cc. 
Control... ss 88 1.070 1,050 
Tank 4 (after ozonisation) 20 0 
Tank 5. EN 0 


80 gallons of tap water ＋ һе broth cultivation of the Bacillus 
Coli Communis. 


| Bacteria. Coli per oc. 
Oontrol T T .. 4000  . Majority. 
Tank 4 (after ozonisation)... 20 0 
Tank 5 Ке ve .. 10 0 


THE CROWDUS ACCUMULATOR. 


In the construction of pasted plates, it has not been an 
uncommon desire on the part of inventors of accumulators 
to obtain.a grid which, while giving a maximum amount of 
surface, possessed considerable mechanical strength. Gene- 
rally speaking, a robust type of plate is almost synonymous 
with weight, and though countless efforts have been made, 


кта. 1. 


er аге ме каба о bea ыгы Hock the жа. Bop. 
or i itherto way. Su 
ing, however, one were to sacrifice mechanical 8 
and rely on a grid that was weak 
we should lean on a broken reed. 

It is a curious, not to вау an audacious proposal, but it is 
not altogether new; for quite early in the history of the 
motor car boom there was a suggestion made that if a battery 
were ado which had a short but efficient life, electric 
vehicles might achieve success. . There is probably some 
reason in the assertion, and like a good many other electrical 
proposals, it only requires somebody with a scientific spirit 
and a long purse to test the truth of the theory. 

Last year we described in these columns* a type of 
American accumulator—the Crowdus—which has since be- 
come Anglicised to the extent of being manufactured in this 
xs under the enn iy the шшк а А, сотона 

e have recent] an opportunity of inspecting the 
process of e e carried on at Bridge Place, RW, by 
the Crowdus Accumulator Syndicate, Limited, and though the 
mere factory operations do not materially differ from those 
of other accumulator makers, the cell itself . unusual 

D. The greatest 


The obvious answer is that 


* Brecraicat..Ravinw, March 18th, 1898. 


a 
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departure from existing practice; which the Crowdus accumu- 
lator presents is the use of a grid which is mechanically 
weak, the presumption being that it is unnecessary to have а 
grid which lasts longer than the paste. 
published by us last year it was stated that the inventor 
claimed to have discovered “that the hitherto damaging 


ШИ 
ШИЙ 
ІІ 


Ш 


resulta from the expansion of the lead salta of positive plates 
can be turned to good effect by using a thin or mechanically 
weak rolled lead condacting support which is free to expand 
under pressure from the salts, bat has its expansion directed 
principally in straight lines parellel with the face of the 
plate, that is, the plate may stretch equally in all directions 
so that there is no tendency to backle.” 

Primarily, then, this sheet lead having no greater thickness 
than 037 to 039 inch, is employed, and this is passed 
through a special form of punching machine which produces 
pian En rforations. The character of the plate as well as ita 
flexibility is shown in figs. 1 and 2, the plate after pasting pre- 
senting the appearance shown in fig. 3. Terminals are left on 
each plate, whether of the positive or negative type, and when 
assembled together, are in the form shown in fig. 4. The paste, 
consisting of sulphate of lead and litharge in certain definite 
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proportions, is rubbed in by hand, and after being dried, the 
plates pass to the forining room. Both positive and negative 
plates are made up in the same manner, but should there be 
any variation in the weight, the heavier ones would be used 
as positives. The method adopted in forming the plates 
does not differ materially from that alluded to when this 
accumulator was described in these pages, the ohief point 
being the comparative speed with which the forming process 
is carried out. A wrapping, or envelope of cellulose, which 
is formed from wood pulp, is fixed round each plate, and in 
addition a perforated sheet, possessing high absorbent 
qualities, is placed between the plates, and the whole bei 
assembled together, presents a firmness that one woul 
er expect from a plate which was primarily weak. 


The details connected with the production of Crowdus 
cells. appear to have been well considered. The containing 


case, usually of ebohite, is excellent, and one ought not to 
omit some mention of the connectors, which are vastly 
superior to those commonly employed in accumulator work. 


In the description 


They consist of bundles of fine copper wire, the ends of 
which are cast into a special form of terminal, the wires 
being then insulated by pure rubber. M 

Ju from the types of oells we have seen, and speak- 
ing without any knowledge of their performances after 
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lengthened periods, there appears to be considerable chance 
that the Crowdus accumulator will achieve success, especially 
aa the inventor intends it only for motor car and similar 


purposes, 


NEW PATENTS AND ABSTRAOTS. OF 
PUBLISHED SPEOIFIOATIONS. 


NEW PATENTS.— 1899. 


Compiled expressly for this journal by W. P. Tuourson & Oo, 

` Electrical Patent Agents, $23, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquirtes 
should be addressed. 


8,012. “ Hoonomic carbon for electric are lamps, electric furnaces, 
от the like.” M. P. MacIsmmnmy. Dated April 17th. 

8,015. "Improvement in electric incandescent lamps.” F. Han- 
RIBON. Dated April 17th. | 

8,022. An improved form of plate for electric accumulators.” 
O. T. J. ОРРЕВМАЙН. Dated April 17th. 

8,039. "Anim 3larised t hio relay.” A. L. ВНВРАВРр. 
Dated April үк pO NE А 


8,040. “ Improvements in dynamo-electrio machines.” A. F. BERRY. 
Dated April 17th. 
for electric wires.” 


» ‚ Вес. 103, December 12th, 1898, being date of 
application in United States.) (Complete.) 

8,045. “Improvements in and relating to the manufacture of 
armoured electric cables." Е. T. GazmzmrFIELD. Dated A 17th. 
ral applied for under Patents, &., Act, 1883, Вес. 103, mber 

5th, 1898, being date of application in United States.) (Complete ) 

8,052. “Improvements in means for controlling electric circuits, 
which will allow a circuit to be broken and completed from another 
circuit.” Н. Epmumps. Dated April 17th. 

8,063. ' A new or improved device for automatically effecting the 
breaking of an electric circuit after a predetermined time.” Н. 
Ермомов. Dated April 17th. 

8,054. “Improvements in or connected with what are known as 

air insulation electric cables or conductors.” Н. Epmunps. 
Dated April 17th. 

8,056. “An electric current controlling handle for use in motor 

усе carriages, and automotor cars" E. Hurmat. Dated April 


8,060. ‘ Improvements in electrical furnaces.” D. Lanon, R. L. Е. 
DB BounBGADE, and L. Scumirz. Dated April 17th. (Complete.) 

8,065. “Improvements in electrol apparatus and processes.” 

DrrTMAB. Dated April 18th. ne | » 

8074. "Improvements in making of joints in connecting elec- 
tricity distribution boxes and cables.” T. A. MackERBNTH, jun. 
Dated April 18th. 

8,075. “Improvement to an electrical double-pole fused lamp 
ж; (or bracket) water-tight switch to prevent fusing of main fuses. 

. CagrER. Dated April 18th. 


8,078. “Improvements in electric arc lamps." Н. Н. Hatz. 


Dated April 18th. 
8,097. “Improvements in apparatus for regulating the arc in 
N. CHA TTERLEY. Dated April 18th, 5 


electric aro lamps" P. N 
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8,104. "Improvements in or to electric furnaces for the 2,710. “Improvements in the method of and apparatus for the 
0 calcium and other metallic posi of copper and other metale on rotary madrels.” 
oxides." J. A. BrARLEY and J. Basrick. Dated April 18th. | W. E. es (E. 8 Dated February oar bei 
140. "I vements i ctricity meters Consiste provomen process and apparatus descri 
atua” Bras Baos G Oo. Tan. [Siemens 4 Balke 4 арра Specification No. 16,360, AD. 1895. Withia the vat is the rotary 
gesellschaft, Germany.) Dated April 18th. (Complete.) cathode, surrounding which is the anode. Ia tbe form described the 
8,156. "An improvement in electro-magnets.” А. L. A. О anode is supported between two perforated or pervious walls of 
D'ARLINOOURT. Dated April 18th. паа оне ра 5 40. w {тап Vue т-а 
а 11 incandescing electric lamp transverse aluminium bearers are perforated with two rows of holes 


April 18th. 
8,171. "Improvements in hones.” H. Wirsom, O. J. Evans 
and Н. Gonsar. Dated hers ' | 

8172. "Improvements in electric railway systems.” H. B. Оох. 
Dated April 18th. 

8.174. "Improvements relating to electro-motors" G. BLANoK, 
A. P. B. Lorros, and K. R. Bruant. Dated April 18th. 

8,1183. "Improvements in thermo-electric generators" В. 
Кинивру. Dated April 19th. 

8,188. “Improvements in rheostats or electric resistance switches.” 
J. Mann, W. O. LarpLEB, and the SuwpmRLAND Бован AND 
ExciszmansG Oo. Lro. Dated April 19th. 


8,191. "Improvements in wireless tel „A. O. BROWN. 
Dated April 19th. VET: 


8,1192. “The j together of the various of lightning 
conductors by electro- ry er een, A. J. Hanns. ie April 19th. 
8,223. “Improvements in apparatus for 
55 batteries and cells.” G. GC Fadens and 
B. ErPurmsromE, of the firm of Elliott Bros. Dated April 


8243. “Improvements in or relating to electrical arc lam 
F. J. Ваввивочект. Dated April 19th. E 
8,287. “Improvements in electric wire conduits.” D. Н. SHUTTLE- 
WORTH- BROWN. Dated April 20th. 

8,296. “Improvements in apparatus connected with telegraphic 
signalling.” 774. FrEuIG. Dated April 30th. d 
8,302. “Improvements in and relating to kettles aod like vessels 
for heating liquids by the aid of ану" О. W. Commn. Dated 


8,312. “Improvements in resistance coils." Oowan's, Lrrp., Е. W. 

С and A. STILE. Dated April 20th. 
wements in electric railways.” R. LUnDb III. Dated 

"er 20th. (Complete. 

8,340. “Improvements in electric welding or metal working 
apparatus.” A. F. Виввт and R. J. WALLIS-Jomme. Dated April 20th. 

8.358. “ Improvements in electric storage or secondary batteries.” 
J. T. Nrsierr and M. SorgmnrAND. Dated April 21st. 

8.360. аре electrical device for controlling the pressure of 
small currents.” F. W. Burra. Dated April 21st. 

8,965. "An improvement in connection with eleotrio fase cut- 
outs.“ J. G. Сире. Dated April 21%. 

8,399. “Improvements in electricity meters" O. D. ABEL. 
(Boslété Anonyme Continentale pour la Fabrication des Compteurs a 
Gaz et Autres Appareils, France) Dated April 21st. 

.8,468. “Improvements in arc lamps." 
and J. A. Рнилтре. Dated April 2204. 

8,482. “Improvements in alternating current motors.” М. инт. 
рыні 5 ga (Complete.) 
ments in electrical signalling apparatus." 
J. Lavans. Dated April 22nd. i 


E. Tangi and? 

8,497. 
О. Вавтнизтин. Dated April 22nd. 

8,498. "Improvements in electric elevators.” 
(G. Rennerfelt, О.В.) Dated April 22nd. (Complete) 

8,505. “Improvements in or connected with the application of 
eleotro-motors to роо W. Т. Олвтив, J. А. Dawson, and 
T. Gray. Dated Ap 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. Р 


Тномрвои & Oo, 322, High Holborn, W.O., * 


Manchester, and Birmingham, price, post free, 9d. (in stamps). 


eT — 


' 1897. 
8 „ in double contact switches, especially 


adapted telephones.” M. Byxa and F. G. BELL. Dated January 
1807. witches s eee Aere er for telephones are con- 
structed with a pivoted ta ving at ita thin end a spring 


and platinum contact, w lays between and rubs 
"m The lever is mounted ae 


spring is attached, the free of the spring 0 
electrically to some part of the frame. In the ease of telephones, 
the switch. is mounted on the transmitter, and the lever is ted 

lacing the receiver in or removing it from a slotted ho 2 


“ Improvements in safety devices for use in connection 
with electrical distributing иаа. W.PABTRIDGB and Tum 
Іонрон ELEorRIo SUPPLY „ Ілмітво. Dated April 


E. W. Вонга, Н. Bonus, 


" Improvements in bulbs for electric incandescence lamps.” 


E. H. Jonson. 


in the upper parts and with one row in the lower, through all of 
which are passed longitudinal wooden rods; over these rods are 


copper sulphate electrolyte. The ode 

mandrel coated with India-rabber solution and then with plumbago, 
whereby the formed tube may be easily withdrawn, especially if the 
cathode be made slightly 0001001 The electrolyte is t down to 
60° F. by cooling pipes arranged in any of the vessels through which the 
electrolyte is сеооа The electrolyte is purified by blowing air 
thereinto, by addin per oxide or um permanganate, and 
by filtering. The Altering takes p lace а осе CORDAE Oroa, 
во that any one of thom aaa be cat oai without signi with the 
others. e liquid, after entering, passes out after nem og through 
a filtering medium, as woollen fabric, stretched over underside of 
a wooden framing. The es mas, reget described in the above- 


speci y 
сше р peths having angles of about 45° to the axis of the cathode, 


2,996. “ ишо жуш id automatically starting electric 
fire pumps and o trical machinery.” T Runaay. Dated 
February 4th, 1897. Ralates to an operating mechanism for an 
electric switch for MET fire pumps and other machinery. 
The switch arm is turned by the descent of a heavy weight attached 
to a chain round ар on бек Pee Rae ПЫ 
ver, which holds down the 


the provisional fication, it F 
A D Py rad c light by closing the electro-magnet circuit by 
clockw claims. 


J. H. Номивтив. Dated 


727. "Anim ^d magnetic toy." 
A ball, wheel, roller, or the like, is caused to 


тета. пе, 1 
rotate and 


opon which a euet is fixed, a comparatively heavy weight, which 
is eccen 


h can be 


portion of the shaft also to rotate. From the latter motion is com- 
municated by friction or toothed wheels, worm wheel and worm to 


3,772. " Improvements in portable electric lamps for use in mines 
and other places.” 8, P. WALEBR. Dated February 12th, 1897. A 
portable lamp, for miners’ or other e consists of an incan- 
era piara ы н бу, der on the screw cover of a 
metal casing le fluid ur uie a тене 
— seria to the ii e cells are of equal eapacity, and 
rri bi so that the electrodes of one can revolve round the other in 

g on the cover which carries them The construction may ba 
similar to that described in Specification No. 22,443, a.D. 1895. In the 
form illustrated the cell of vulcanite or other insulating material is 
divided to form an annular upper portion serving as the s:cond cell. 
The cover consista of a screw ring and inrulating dios, with an inter 
vening layer with a mixture of resin and Portland cement or plaster 
of Paris in equal quantities, with a little oil or grease. orated 
carbon cylinders im ted with sulphur are connected to flange 


connected directly to a central contact for а screw-capped | 
lamp, which is carried in a metal holder. The glass ees 


by a metal cover plate and bolts. пое рае с may be parti 
reflecting. The cover carries a handle. 

6,743. "I ents in electric accumulator plates.” A. H. 
Mavzs. Datel ‘March Мыш тош ndi The pies are mado ot оа 
wire woven or otherwise made ро рае each plate may 
de in a perforated ома of ое e ш woodite, &c., 


ог plates of these materials may be placed between them. 2 claims. 
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WIRELESS TELEGRAPHY. 


So much has been written on wireless telegraphy that Mr. 
Preece must have found it hard to say anything new about 
it in his lecture at the Society of Arts on the 5th inst. 
What appears to be new in Mr. Preeoe's discourse, namely, 
his theory, we are inclined to think is not true. The work- 
ing of his own system, which is at present in use between 
Lavernock and Flatholm, “is due," he says, “ to the forma- 
tion of electro-magnetic waves of induction. These waves 
as they rise and fall set up electro-magnetic disturbances in 
conductors in their neighbourhood.” In reply to a question 
on the use of the long vertical wires in the Marconi system, 
Mr. Preece said that in the electro-magnetic system (his 
own) the lines of force were rings round the conductor, the 
wave front being horizontal and passing into space 
in a horizontal direction. The receiver must, there- 
fore, be horizontal also in order that it may be cut 
by as mgny lines of force as possible. In the other 
case (Marconi's) the lines of force were eleotrostatio, 
and at right angles to the lines of electro-magnetic 
force and to the conductor. Therefore, to secure the greatest 
number of lines, the transmitting wire must be perpen- 
dicular, and the reoeiver also. It would appear from this 
that Mr. Preece considers that in the Marooni system the 
electrostatic lines of force from the tranamitting wire, spread 
out into space farenongh to affect the receiving wire. It 
is on this theory that he founds his opinion that the Hertzian 
waves travel in curved paths along curvilinear lines of force. 
Bat it is evident that electrostatic lines of force proceeding 
from the wire will go by the shortest possible path to the 
earth, as shown in M. Blondel's paper on the theory of wire- 
less telegraphy, which we published last week. The real 
transmitters of the signals across space are the elec- 
tro-magnetic waves generated by the electric oscillations 
in the wire and the dielectric in its immediate neigh- 
bourhood. These secondary waves travel in straight lines, 
like light waves, except that they may have a somewhat 
greater spreading power owing to their lower frequency. 

The question of priority in the invention of wireless 
telegraphy has been revived by a letter written by Prof. 
Hughes in reply to inquiries on this subject by Mr. 
Fahie. From a оору of this letter sent to us by Prof. 
Hughes, we learn that he discovered in 1879 that the 
microphone was sensitive to electric disturbances produced 
by the extra ourrent of an induction оой. He carried ont 
numerous experiments on this subject from 1879 to 1886, 
With a telephone and microphone in circuit he was able to 
detect the electric disturbances at a distanoe of 500 yards 
from his transmitter. Prof. Hughes believed that these 
effects were due to electric waves, but these experiments 
were carried out prior to the date (1887-9) of 
Hertz's demonstrations, and Hughes found it impossible 
to convince scientific men at that time. He says 
“The President of the Royal Society, Mr. Spottiswoode, 
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together with two hon. secretaries, Prof. Huxley and Prof. 
С. Stokes, called on me on February 20th, 1880, to see my 
experiments on aerial transmission of signals. The experi- 
ments shown were most successful, and at first they seemed 
astonished at the resulta, but towards the close of three hours’ 
experiments Prof. Stokes said that all the results could be ex- 
plained by known electro-magnetio induction effects, and there- 
fore he could not accept my view of actual aerial electric waves 
unknown up to that time, but thought I had quite enough 
original matter to form & paper on the subject to be read 
before the Royal Society.” Prof. Hughes was so discouraged 
by this opinion of Prof. Stokes, that he actually refused to 
write a paper on the subject. Evidently Prof. Hughes has 
only his extreme deference to the opinions of honorary seore- 
taries of the Royal Society to thank for losing the credit of 
being one of the pioneers in the development of signalling by 
electric waves. Henry, of course, discovered long before 
‘Hughes, that electric sparks tranemitted disturbances through 
walls and floors to considerable distances. The advance made 
by Hughes, appears to have consisted in the discovery that 
the microphone (i.2., the coherer) was a very sensitive detec- 
tor of electric disturbances. 
There have been several announcements lately that Marconi 
has discovered a means of making his signalling selective; 
but the means by which he effects this are as yet kept secret. 
A special correspondent writing to the Standard of the 8th 
inst. says that Marconi has succeeded in concentrating his 
electric rays for a distance of 8 miles by means of 
reflectore, but has found them ineffective beyond this 
distance. Mr. Marconi, he says, does not rely much 
on syntony, though the: correspondent himself appears 
to believe in it. We are inclined to go with Marconi on 
this question. Syntony has been shown experimentally to 
de non-existent with an earth connected system such as 
Marconi uses. Prof. Lodge's system, which was not earth 
connected, and had very slight damping, is what is required 
for successful syntonic experiments. But where is Lodge's 
system? Why is he not signalling across the Channel, or to 
ships at sea? Bat after all syntony would be a very poor 
protection against the overhearing of messages, because the 
frequency of any receiver could be rapidly changed till the 
message was picked up. 


Niagara Falls Pamping Machinery.—At the time 
the wheel-pit of the Niagara Falls Power Company was 
extended three chambers were excavated in the east wall. 
Each of these receases is 14 feet high, 16 feet wide, and has 
a depth of 35 feet, the ceiling being of arch form. It is 
now announced that the Niagara Falls Waterworks Company 
will instal two 6,000,000-gallon water pumping engines in 
these chambers, the Niagara Falls Waterworks Company 
being one of the companies allied to the Niagara Falls Power 
Company. These water pompis engines have been ordered 
from Fraser & Chalmers, o 
Riedler pattern. They will be direct connected to Pelton 
water wheels, driven under a head of about 120 feet. The 
pumps will be во arranged that either side of either of them 
may be used, and thus three, six, nine, or twelve million 
gallons may be pumped into the mains daily, as the demands 
of the water consumers make necessary. The water will be 
taken from the Upper Niagara river and passed through a 
filtration plant before it goes to the pumps. The present 
pumping station of the company is located in the rear of 
the power honse, and the removal of the steam plant will 
make it possible to instal more filters. The new engines are 
expected to be a souree of considerable economy, as they will 


Chicago, and will be of the 


do away with the purchase of coal for fuel purposes, which is 
the main item of expense. At the time the International 
Niagara Commission was in session in London it was sog- 
gested that the great generators might be placed in under- 
ground chambers instead of in a power house, as at present 
located, and thus do away with the long Bhafts connecting 
the turbines and generators. The adoption of the chambers 
in the wheel-pit for the pumping engines may yet lead to a 
still more novel and equally substantial electrical installation 
at Niagara Falls. The new pumping installation will be 
completed in October. The Niagara Falls Power Compan 
is patting down 12,000 feet of power cable conduit, extend- 
ing from their central station to the new plant of the Union 
Carbide Company. This conduit is e of vitrified tile 
8} inches interior diameter, laid 36 in a nest, and sheeted 
with cement. A small sewer tile is laid under the conduit 
tile for the purpose of drainage. This style of conduit is 
found most serviceable and is popular with the Power 
Company. | 


Galvanic Polarisation, — Hans Jahn has repeated 


— — 
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Salt, po рю dpldt 
M | | | 
Ca 80, 1:57] . 143 —0:0038 | 6777 —1007 | +9184 
Zu 80, 262 248 -00035 | 11598 —1017 | +2006 
Od BO, 2°38 218 —0°0038 | 179 84 , — 8497 | +2113 
Ou {но 156 142 — 00088 6777 —10°07 | +2543 
Pb (NO; 2:03 189 -00035 | 8915 — 243 | +2351 
Ag (NOs) 110 099 — 00028 | 47 30 | + 2°53 | +2817 


| 
1 


It is seen that, except in the case of silver nitrate, the tem- 


perature coefficient and anodic heat are practically identical 
for all the salts. If the values for the cathodic polarisation 
be subtracted from the above 5 values, the resulting 
anodic polarisations are found to be identical, within experi- 
mental error, for all the salts examined, a result which is also 
theoretically deduced for the salts of all strong acids; for 
weak acids, however, smaller values should obtain. The in- 
vestigations were extended to оху-асійв, and by the thermo- 
dynamical equations deduced by the author and Schönrock 
(Zeit. Physikal. Cem, 1895, 16, 45—71), the value of the 
polarisation E.M.F. is calculated for sulphuric acid, and from 
this the loss of heat of the battery ; the values obtained agree 
completely with the direct determinations. If, in the elec- 
trolysis of normal sulphuric acid, an anode of electrolytically 
deposited copper be employed, the total loss of heat should be 
equal to the differenoe between that due to the acid and that 
due to the copper sulphate, and this also was experimentally 
verified. According to the previous theoretical investiga- 
tions, the polarisation is independent of the dissociation if 
the current is weak, and it was found to be во for the polari- 
sation in phosphoric acid. The polarisation, however, being 
dependent on the occlusion of gas by the electrode, should 
vary with different electrodes, and the author found that, by 
the use of a mercury cathode, the polarisation in sulphuric 
acid reached 2°95 volts, the logs of heat being 50 per cent. 
greater than with the platinum cathode. In the care of the 
alkali salts, the polarisation should be equal for those salts, 
the hydroxides of which are equally dissociated, and this was 
verified by determinations of the polarisation in solutions of 
sodium and lithium sulphates; ammonium sulphate, how- 
ever, owing to the more feeble dissociation of the hydroxide, 
gave 8 much smaller value. The above is an abstract of a 
paper by Hans Jahn in the Zeit. Physikal. Chem, 1898, 
96, 885—429. | 
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INDISPENSABLE ACCESSORIES OF ELEC- 


TRIO TRACTION. 


Bx HENRY E. P. COTTRELL, A. M. I. O. E. 


(Continued from page 713.) 
THE keepiug of the truss low possesses the further advau- 
tage of providing for the fifth desideratum mentioned above 
in а way that is impracticable with form fig. 21, where the 
trnss is kept above the level of the tops of the pedestals, 
and the clearance below the car body reduced to a minimum. 
The rigid wheel base can, however, be equally reduced in 
both, so that desideratum 3 can be attained by either. The 
method of supporting the bolster frame on a swinging frame 


A Fias. 23 AND 24. B 


slang fore and aft by four suspension links from the truck 


frame, in the case of fig. 21, admits of the longitudinal 


motion of the load independently of the truck, and intro- 
duces strains of unequal, and, therefore, dangerous character, 
due to the shifting of the relative position of load and 
points of support in the framework, especially when stops 
occur or curves are entered at high speeds. This 
longitudinal shifting in fig. 22 is impossible, while, on the 
other hand, the suspending of the bolster transversely by 
links, as shown in fig. 22, tends to equalise the propor- 
tion of weight carried by the outer and the inner journals 


Fra. 25. 


when working round curves at high speeds, the outer end of 
the bolster tending to rise higher the the curve and 
the quicker the speed, and thus counter ce the centri- 
Года! excess which would otherwise ba generated. The fact 


of the truck delineated in fig. 22 affording a more efficient | 


Fay [и 


(TEX CER 


валаа) | 


Fig. 25a. 


support for the brake rigging, as previously pointed out, 
ensures that condition six is more certainly attained in this 
truck than in the other, so that on the whole the truck 
delineated in fig. 22 is superior to that delineated in fig. 21 
in four out of seven respects, and equal in the other 


Actual experience in the use of these improved bogie 
tracks has shown that they possess decided advantages 


over the ordinary swing beam equalised railway bogie 


truck, which was itself the result of long and careful experi- 
mental improvement. The electric traction bogie has proved 
itself superior to the railway bogie in easy riding on 
straights, in freedom from swing on curves, and in general 
up e from liability to leaving the track, notwithstand- 
ing that the wheels used therewith possess far shallower 
flanges and narrower treads than those used with the rail- 
way bogie. The electric bogie has also proved itself steadier 
under the application of the brakes, the ordinary kicking 
up or lifting of one end and dropping of the other, with 
the clattering of brake blocks and uncomfortable jerking 
when suddenly stopped, has almost been done away with. 
The explanation of this superiority is of scientific interest, 
and withal extremely simple, as will be seen from the follow- 
in 0 figa, 28 and 24 apply to both the Brill and 
the Peckham bogie trucks, which are shown in outline in 


4 Firas. 26 axp 27. B 


figs. 25 and 254, while figs. 26, 27, and 28 apply to the 
ordinary standard bogie truck for railways. The load sus- 
tained by the bolster in both cases resta on the centre of a 
swinging frame suspended from the truck framing by four 
links, and is a plied | to the journals through the intermediary 
of springs. the case of the electric bogies these springs 
are placed vertically over the central axis of the journals, or 
immediately on each side of the same, so that the rise and 
fall of the journals in no leverage between them and 
the springs supporting the load (figs. 23, 25, and 254) ; but 
in the case of the railway bogie the springs are fixed half 
way between the journals and the load, so that the springs 
carry the load at the onter end of a lever which is free to 
rise and fall with the slightest motion of the journals and 
throw very large unequal stresses on the springs, relieving 
one journal of a large proportion of the load and accumu- 
lating it on other, and vice versa. This momentarily releases 
one pair of wheels from the downward pressure of the load 


€——— E 
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Fra. 28. 


and leaves them free to obey any side impulse tending to 
throw them off the track, so that derailment at joints, 
points, and crossings, and round curves when the road is not 
in perfect fettle, is enormously facilitated in this form of 
bogie (fig. 28) as compared with the electric traction bogie. 
Figs. 24 and 27 show the leverage to which the two ty 

of truck are subjected under the action of the brakes. The 
weights a and B represent the respective forces exerted by the 
brake at the two extremities of the truck, a being the down- 
ward, and р (shown acting over a pulley) the upward thrust. 
When the motion is from 5 to 4 (m fig. 24), the downward 
pall of the leading brake blocks (in trucks 25 and 25a) has 
a leverage of 24 inches against 42 inches for the downward 
pull of the load, or 7 to 4 against tilting, while.at the other 
end the upward lift of the brake blocks has a leverage of 
108 inches against 42 inches for the downward pull of the 
load, or 18 to 7 in favour of tilting, the result of the difference ` 
of the two leverages being against the downward pull of the 


156 


THE ELECTRICAL REVIEW. 


[Vol. 44. No. 1,190, May 12, 1899. 


load (ш the proportion of 11 to 7), but as the pull of the 
load is always vastly in excess of the push of the brake 
blocks, the stability of the truck is only slightly leas under 
the LUN of brakes than when the brakes are not applied 
at all. 


In fig. 26, however, the downward pull of the leading 
brake blocks has a leverage of 45 inches against 21 inches 
for that of the load, or 15 to 7 in favour of tilting. While 


C 
— 
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mp 


Fia. 30a. 


at the other end the relative leverages аге as 87 inches to 21 
inches, or as 29 to 7 in favour of tilting, the result being a 
general leverage in favour of tilting against the load of 44 
to 7 whioh materially reduces the disparity between the pull 
of the load and the push of the brake blocks, and dangerously 
reduces the stablility of the truck. 

The conclusion to be drawn from the above is, that the 
peculiarities in the construction of the electric bogie tracks 
renders them far more adaptable to the case where brakes 


ТЫ 
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Fic. 30s. 


are applied utilising momentum or air power instead of hand 
wer than the railway types, and therefore more suitable 
or the requirements of electric traction. 

Owing to the fact that there is practically no tilting of 
the truck frame, there is no displacement of the centre of 
gravity of the load carried, and consequently the only 
difference in weight brought upon the two sets of wheels by 
the act of stopping is that due to the horizontal component 
of momentum, and this for the same load is the same in all 
trucks. The steadiness of the track, and the fact of the 
brake blocks retaining their normal position during the 
stops, makes accuracy in adjustment of the blocks lees 
essential. Practically, the brake shoes are always applied to 


the wheels in the same place, and there is, therefore, no 
occasion for the front block to be drawn down or the rear 
block to be lifted up unduly above its normal position. 

There isa form of truok still to be described, which is 
coming more and more into use for motor cars, and which 
presents many advantages over the ordinary form of four- 
wheel bogie truck which has already been considered. This 
has received the name of the Maximum Traction truck; its 

| chief peculiarity consists in placing ав much 
as possible of the load (car and motor) over 
one pair of wheels (the drivers) which are of 
diameter than the other pair (the idlers), 
and thus inorease the proportion of useful 
adhesion for tractive and braking p 
and do away with the necessity of four 
motors. Both the Brill and Peckham Com- 
panies manufacture trucks of this character, 
the Brill Company having been first in the 
field, but there are several important points 
in which their trucks differ, and these are well 
worth consideration. The designed dispro- 
rtion between the weights carried by the 
ivers and the idlers in the maximum traction 
truck would be immaterial were it practicable 
to always run with the idlers leading, as under 
this condition of running, no matter how small 
the proportion of the whole load carried by 
the idlers might be, so long as it was sufficient 
when united to the weight of the wheels and 
axles and that end of the track, to knock any 
ordinary accidental obstructions which might 
be present on the track out of the way, the 
idlers, under the application of the brakes, 
would have no tendency whatever to jump off. 
With present appliances and under existing 
runnin омо. оп e: roads this is an 
im Шу. e usual arrangement is to 
mas i the idiers on the respective trucks face 
each other, so that whichever way the car 
5 one set of idlers will lead 
and one set of drivers follow, and vice versa. 
In the set of idlers which follow, the proportion 
of the weight carried may be easily reduoed 80 
as to be leas than the tendency to lift developed 
by the application of the ras 8 and then the 
idlers would unavoidably jump off the track, 
without some special provision is made to 
counteract this tendency. 

In these trucks, with the object of concentrating the 
major proportion of the load on the drivers, the car body is 
supported as close to the axis of the driver axles as the 
details of the design of the truck will permit, while to 
counteract the tendency of the idlers to jump the track 
when the drivers lead, an additional support for the car body 
is fixed close to the idler axles. This additional support 
only comes into play when the idler wheels commence to 
lift, and the lifting tendency is at once ohecked by the trans- 
ference of an additional proportion of the load from the 
drivers to the idlers. This transference varies in proportion 
to the amount of the lift, the limit being the bringing 
about of an equality of load between the two seta of wheels. 
In this way the amount of lift can, in any case, be kept well 
under the depth of the flanges, and the tendency to derail- 
ment practically neutralised. It ought to be noted, however. 
that whenever the brakes are applied with the driving wheels 
of a maximum traction truck leading, and the additional 
support of the car body is brought into play, the track in 
question, for practical purposes, ceases for the time being to 
be a maximum traction truck, as the drivers no longer carry 
the designed excess of load inoreasing their useful adhesion. 
To do away with the above defects of a maximum traction 
track under existing running conditions, the author would 
suggest the advisability of using small turntables at the dead 
ends of tramway lines, on which the trucks could be indi- 
vidually tarned by the motor men without interfering with 


the cars, previous to reversing the direction of the journey. 
In both types of truck under consideration (figs. 29, 80, 


80a, and 305) all the supporta are spring cushioned, as is 

case with the other forms of trucks previously considered. 
In the type given in fig. 29, the car body is supported, 

under normal conditions, by two radial flanged plates 
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forming a socket, between the sides of which a corresponding detailed in the consideration of the bogie trucks of the 
projection in the underframe of the car body is retained, respective companies in question. 
this socket fulfils the functions of a “ King" pin, which Figs. 304 and 305 are an elevation and plan of a maximum 
this type of track dos not possess. The surface of these traction truck which is designed from a different point of 
socketed swivelling plates is considerable and ucavoidably view to the foregoing. The bolster supporting the car body 
no роса oan be efforded to them against dust and grit, is located further from the axis of the driving axles 
во that lubrication is а constant source of trouble. (18 inches) во ав to make room for its support by four links 
The centre of the swivelling socket is 12 inches from the transversely, which equalise the weight on the journals, as 
axis of the driving axle, so that with a wheel base of 4 feet described in the bozie truck, when going round curves, and 
6 inches, the drivera carry g' hs (78 Te cent.) of the load keeps the centre of gravity low; but the supporting bolster 
and the idlera g chs (22 per cent). The motor is suspended carries a segmental swivelling plate, at the further end of 
half-way between the two axles во that half the weight is which is the “King” pin, usually only 6 inches away from 
carried by esch axle. Taking the whole load (car plus the axis of the driving axles, but capable of adjustment to 
motor) in accordance with ordinary home practice as being апу desirable interval. | 
6 plus 1 tons, distributed as above, the effective weight on The importance of bringing the swivelling centre of the 


TABLE VIL—CANTILEVER EXTENSION TYPES. 


— n € — — — — кн 


Weight 


complete Description. Wheel base. Spring base. | Car truss. |Limiting length of body. Remarks. 
Bingle Trucks. 
Varmt? À.—High Speed Single Trucks. 
| | » 
ws. | Closed. Open. 
4400 Standard, 84 "D 6 ft. 8 in. | 18 ft. 4 in. To suit body 18 to 20. 28 to 30. Us high speeds and double- 
4800 Extra long, 9a ... TA з | 14 ft. 6 in. А | 20 to 22. 28 to 32. | decked cars. 
5,800 Metropolitan Special, 10 " | i " | 20 to 24. 30 to 35. ' Extra long and extra heavy. 


VaBizTY B.—Moderate Speed Bingle Trucks. 


4.200 ^ Excelsior, 78 6 ft. 8 in. | 13 ft. To suit body | 16 to 18. 24 to 26. | { For ordinary speeds and single- 

4.300 | Excelsior, 7D ... РР | z | 16 ft. » Bhort or extra long. decked cars. 

4,700 Extra long, 7p ... ís |  16ft. ac Extra heavy. Cincinnati special. 

Oantilever bogie types. 
Vani TY O.—OCentre bearing flexible bolster, long wheel base; City and Suburban services. 
"$800 No. 114. | 5 ft. 6 in. to 7 f. | T | 98 to 35 sire Modera'e speeds. 

4500 No. 11 Ў B tae i i: | 45  "motors/ | Extra strong. 

Vanrety C'.—Oentre bearing swing bolster. | 

4200 No. 144 ‘es .. 6516.6 in. to 7 ft. | aes | T 28 to 35 f double H High speeds. 

5,000 No. 14a... жес “a M s си | 45 motors Extra strong. 
VaBIETY D.—Short Wheel Base; City and Suburban Trucks. 

4,200 | No. 14B ... s . | 416.104 ft. 6 in. es 22 28 to 88 . ..| Single motor, 70 per cent. of load 

| | | on drivers. 

4,200 | No. 14s ... д" | i For two motors. 

Maximum traction types. 
ЭК Vaniaty E.—Short Wheel Base; Urban Service. 
- 8,600 | Middlesboro special ... ps 6in.to 5 ft. 6 in ii | T | 28 to 855. Bingi motor, 80 per cent. of load 
| on drivers. 
3,400 | Bwiog bolster, 14 2. | is | ae oe | " “зї ... | Bingle motor. 
4,2200 Extra strong, 14 D3 .... ‘i | ae | iss | ü j ... | Double motors. 
| Locomotive types. 
Variety F.— Single Trucks; Mining Service. 

4800 No. 16 .. T e| 6 ft. to 7 ft. ise Oantilever ends stiffened by sus- 
pension as well as strutt 
members. Single or double 

| ' motors. 
VaBIETY G.— Double Trucks; Heavy Locomotive Service. | 
7,000 No. 17 E ТЕ 6 ft. to 7 ft. ; | is | 55 Extra heavy, weighing, with two 
| ö G. H. 57 motors, about 12,000 
| | | | lbs. per truck. 


— —— M ——— — — — À a —— it — —— — — — [ —— ly 


the drivers would be 25th tons and on the idlers 11th tons, саг body as close as possible to the axis of the driving axle is 
so that the former actually carry 71 per cent. and the latter obvious, as upon this distance depends the 8 the driving 
29 per cent. of the total load. This proportion is evidently ^ wheels occupy b»tween the car sills when the body swings, 
excessive when the trucks are running with drivers leading and hence with the height of the sills above rail level con- 
and entails the frequent calling into play of the additional stant, places a practical limit on the diameter of the driving 
support, £.&., the transference of load from driving to idler ^ wheels. Ехоері when the car body is actually swinging 
wheels and the addition of new frictional area to the round its centre of support, the rubbing surfaces of this form 
normally excessive frictional area of the swivelling socket. of swivelling plate are always protected from dust and grit ; 
It should be noted also that the omission of a definite they are self-lubricated from an oil well in the under plate, 
swivelling centre in this type of truck must produce most and the wear and tear and maintenance is thus reduced to a 
undesirable strains on the саг body, which is, therefore, minimum. | 
quickly weakened and knocked to pieces. | To relieve the “ King" pin from shearing strains and 
n the type given in fig. 30, the only essential difference | consequent grooving or rupture, the plates are socketed into 
lies in the subetijution of a “King” pin for á swivelling each other, so that when in position the car body could be 
socket, which arrangement does away with the undesirable swung, even if the “King” pin were entirely removed. The 
strains in the car body, and also reduces the surface of the motors in this type of truck can be carried outside the 
frictional area affording normal support to the car body. driving axle and supported on the cantilever extension truss, 
The other differences are similar in character to those By this method of carrying the motors the load can be 80 
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distributed that as much as 90 per cent. of the total can if 
desired be concentrated on the driving axles, and 10 per 
cent. only relegated to the idlers. 

The proportion of the area of rubbing surfaces of the 
segmental plates and the “King” pin to that of the 
swivelling sockets described in the previous type, is entirely 
in favour of the present type; and no undesigned and un- 
desirable strains are induced in the car body when swinging. 

The stability of these trucks running with the idlers in 
front under the application of the brakes is remarkable, the 
leverage being almost wholly in favour of the load. Ina 
truck of the same wheel base as that given in fig. 254, 
leaving the motor ont of consideration, the leverage (with 
20-inch idlers and 38-inch drivers) in favour of the down- 
ward pull of the brake blocks would Ъз 18 inches, against 
66 inches for the downward pull of the load, or as 11 to 8 
against tilting, while at the driving end the upward lift of 
the brake blocka has а leverage of 108 inches against 66 
inches for the downward pull of the load, or 18 to 11 in 
favour of tilting, equal barely 13 in favour of the brake lift 
as against the downward push of the load, the general lever- 
age against tilting being as 11 to 10} in favour of the load. 

The brake rigging is of the upright lever type, the pressure 
on the idler wheels being reduced in proportion to the reduced 
weight they carry by pulling against a spring back of the 
pilot brake beam instead of pulling directly against the beam 
itself, the pressure on the pilot blocks being limited to that 
given by the compression of the spring. The upright 
levers are carried on a centre beam next to the bolster. The 
attachments of the rods connecting the floaters to the bir at 
the centre of the car are brought so near the centre of swing 
that there is no need for compensation for said swing. 

The advantages of the maximum bearing traction trucks 
of this type can be summarised as follows : — 

1. The centre bearing “swing bolster” relieves the car 
body, the wheeler, flanges and track from all strains due to 
rigid side bearings, and removes all tendency in idlera to 
leave the track. 

2. By the suspension of the motors ontside of car body 
and close over the driving axle, a larger percentage of load 
on the driving axle is obtained than by any other arrange- 
ment without risk of derailment. 

3. The overhanging pivot bearing of the саг body reduces 
the swing of driving wheels between sills to a minimum, 
allowing the use of narrower cars and relatively bigger 
driving wheels. 

4, The arrangement of the springs is such that two com- 
plete seta are interposed between the car body and the axles. 

5. The brake connections are £o constructed as to 
differentiate the brake pressure on wheels in proportion to 
the weight carried. 

6. The distribution of the load is such that no special 
arrangement of springs is necessary for idler wheels to keep 
them on the track, апа the effective load on drivers fcr 
traction is increased some 10 per cent. over most other 
forms. 

7. The brakes are constructed on the gravity principle 
without linke, pull-back springs or other movable parts on 
the spring attachment over small wheels, all noise is done 
away with, the wearing parts аге reduced from 24 to 4 in 
the brake rigging, and thus maintenance is reduced to a 
minimum. 

Às an example of the way iu which the fundamental ideas 
underlying the type of truck selected by the Peckham 
Company have been rved while the details have been 
modified to meet the varied requirements of electric 
traction, the table of the standard trucks manufactured by 
thet company is appended. (See page 757.) 


(To be continued.) 


THE ROYAL SOCIETY CONVERSAZIONE. 


THE show of apparatus at the first conversazione of the 
Royal Society on the 3rd inst. contained many things of 
considerable interest to the electrical fraternity. Though 
most of us have already heard a good deal about some of the 
exhibits, still the most of these inventions have first seen the 


light of day within uid ori year; and physical science has 
no reason to b» ashamed of its 12 months’ output. 

The inflaenoe machine exhibited by Mr. W. R. Pidgeon 
marks an advance in the right direction. The logs by leak- 
age from all influence machines hitherto in use is enormous, 
and Mr. Pidgeon’s improvements have been successfully 
directed to the reduction of this loss. His tinfoil seotors 
and inductors are mounted on glass or vulcanite in the utual 
way, but they are also covered over with a layer of rosin and 
paraffin wax, to prevent leakage from the edges. The 
machine, in its design, is a combination of the rotating 

late and fixed inductor type. It starts very readily, is very 
ittle affected by moisture or dust, and requires no enclosing 
case. The output is from 4 to 6 times that of similar 
machines with unooated plates. 

A Wehnelt interrupter, of German make, was exhibited by 
Mr. A. A. Campbell Swinton. The novelty about this form 
of the instrument consists in a screw adjustment for the 
platinum wire, by which a greater or less length of the wire 
can be exposed to the acid. The platinum wire slides ina 
porcelain tube passing through the side of the glass container 
to the point where the platinum wire is connected to the 
adjusting screw. This arrangement forms a very convenient 
means of regulating the amount of current supplied to the 
coil. Mr. Swinton showed some pretty experiments with his 
Wehnelt break coil; the repulsion of an aluminium ring by 
an electro-magnet; the passage of а current throngh a 
slightly heated glass rod; and rotating mirror experiments 
to show that the frequency of the interrupter could be 
varied within wide limits. 

Microscopic specimens showing the effects of strain in 
metals were exhibited by Prof. Ewing and Mr. W. Rosen- 


hain. These specimens showed that when metals are strained 
beyond the elastic limit, plastic yielding takes place by 


numerous slips occurring on cleavage or gliding planes within 
each of the orystalline grains, as explained by the exhibitors 
in а paper read before the Royal Society on March 16:h. 
These slips are shown by dark lines or bands & ing on 
the face of a polished specimen when it is extended or com- 
pressed, or otherwise strained. 

Mr. Shelford Bidwell has already made many interesting 
discoveries in connection with the pm properties of the 
eye. His exhibit this year explains how it is that a bright 
object when out of focus on the retina is not merely blurred 
but shows a large number of distinct images. An incandes- 
cent electric lamp filament, seen through a lens from a 
distance of a few feet gives as many as 400 images. 
Bidwell has demonstrated that the effect is due to the dia- 
phragm action of the cellular structure of the transparent 
media of the eye, and may be imitated by means of a lens 
covered with a few layers of gauze. 

Nernst electric lampe were exhibited by Mr. James 
Swinburne. These lamps appear now to have received their 
final form, though they are not yet on the market. The 
20-candle lamp lcoks externally exactly like an ordinary 
carbon filament lamp; the translucent bulb, however, is only 
used to soften and diffuse the light. The refractory pencil 
is about 2-inch in length and about the thickness of the lead 
of a pencil. It is attached at ita ends to two platinum 
wires and is surrounded by a small cage of platinum wire 
which effects the preliminary heating. It is claimed that 
this lamp gives 1 О.Р. per 14 watts with a life of 500 hours; 
at 2 watts per candle the life is said to be eternal, A small 
solenoid in the socket of the lamp cuta ont the platinum 
heater when the lamp is lighted. The lamp is made to fit 
on the present fittings. The lamp gives a very steady white 
light. Granting all that is claimed for this lamp, the first 
cost, with so much platinum wire in its structure, must be 
considerable. 

A Michelson echelon grating spectroscope, made for Lord 
Blythswood by Mr. Hilger, was exhibited by the latter. 
This new arrangement has a resolving power of 118,000; 
and can be made at considerably less cost, and is more 
luminous than diffraction gratings of corresponding power. 

One of the most interesting exhibits was Prof. Hele Shaw 
and Mr. A. Hay’s of the rers of stream lines to 
determine experimentally the distribution of etic lines 
of force in fields containing paramagnetio 5 i 
bodies. Prof. Hele Shaw has been workin 
years back at these stream lines, and has appli 
to the problems of Naval architecture. His method is to 
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E.M.F. by Prof.W. F. Barrett, each received all the attention 
they deserved. 

Sir W. Crookes exhibited the apparatus by means of 
which he had succeeded in isolating a new element, victorium, 
after a Herculean labour of 25 years. The plan adopted 
was to inoandesc» the material by cathode rays, take the 
epectroscopic image, till by continued fractionation a per- 
manent spectrum of a few lines was reached. 


THE NATIONAL TELEPHONE COMPANY'S 
STAFF DINNER. | 


Тнк annual staff dinner of the National Telephone Com- 
pany, which was held at the Trocadero Restaurant last 
Friday evening, was as successful as these gatherings usually 


are. 

The CHAIRMAN, in proposing the toast of “ The National 
Telephone Company,” said that the past year had been one 
of unprecedented activity and prosperity for the under- 
taking. Daring the 12 mouths they had added over 15,000 
subscribers to their list, as compared with 12,000 in the pre- 
ceding year, and they had opened in different parts of the 
country no fewer than 87 new exchanges. They were now 
sending 542,000,000 messages per annum, whereas the 
number of telegrams sent by the Post Office Department was 
83,000,000. Ont of the company’s 874 exchanges in this 
country they had succeeded in placing 692 largely underground 
on the twin-wire principle. In other words, nearly 80 per cent. 
of their plant to-day was of the most modern description. 
They were threatened with competition, but he did not 
believe that anything of the kind would work in connection 
with the telephone service. It might go on for a time, but 
it was not possible as a principle. A great change had taken 
place sinoe they last met in what he might call the political 
aspsct of the telephone question. The Government had 
made up its mind to a new departure, On the morning fol- 
lowing the last debate on the matter in the House of Com- 
mons, the Times gave them this advice: Don't whine.” 
Well, they would not. Whatever the new situation might 
be, they would face it like men, but they had the right to 
ask for equality of treatment with competitors. If the 
were given that he believed the company, with ita loyal an 
Sun anne staff, would have no reason to fear the 
result. 

Lord Harris, in responding, said it was remarkable that 
the public should support the service to the extent they did 
in face of the condemnation that had been passed upon the 
service. He thought that showed conclusively there was 
some merit in it. By de Parliament was being 
educated in the intricacies of the delicate service which was 
of so much use to the public. The company was entitled to 
fair treatment from the authorities, and that he thought it 
would get when Parliament thoronghly understood the case. 

Sir J. Ferausson, M.P., said he was proud to belong to а 
company that conferred a distinct benefit upon the public. 
When he formerly made the agreement with the company on 
behalf of the Post Office he confessed he did not anticipate 
the interpretation that had been placed upon it by those 
who succeeded him. He regretted that accusations should 
be made that were ill-founded. It was extraordinary, for 
example, that a Minister representing a Department should 
fix the number of telephone lines at rather leas than 50 per 
cent. of the actual number. He denied that undue pre- 
ference had been given to anybody by the company. He 


expreszed a hope that the terms which had been mentioned 
as those under which the company was to be treated would 
not be realised. He paid a high compliment to the efficiency 
of the staff, remarking that if they were jastly dealt with 
they would be able to meet any competition. 

. The toast of “ The Guests ” was proposed by Mr. W. A. 
VALENTINE and replied to by Sir Атвевт K. RoLLIT. 
* Eleotrical Ssience” was proposed by Mr. D. SINCLAIR and 
responded to by Prof. D. Носнез, 


THE INSTITUTION OF ELEOTRICA 
ENGINEERS. | 


Capacity TESTING, 


AT the meeting on Thursday, April 27th, 1899, a paper by 
Mr. J. Elton Young on “Capacity Measurements of Long 
Sabmarine Cables," was down for discussion. In the absence 
of the writer, Mr. Murphy gave an abstract of the contenta 
and described the modification of Gott's test which he had 
suggested to Mr. Elton Young, and which was the leading 
matter in the paper. It is to be regretted that the paper 
received such scant attention from the members of the Insti- 
tution, for as Mr. Charles Bright remarked in the discussion, 
telegraphic papera are extremely rare, and we might add are 
likely to continue as rare in the future unless they are better 
appreciated when one does put in an appearance. 

Unfortunately, we must admit that Mr. Murphy did not 
add to the interest such a subject was likely to evoke, as his 
treatment of the methods of capacity testing, however well 
suited to an audience solely com of telegraphic experts, 
was anything but encouraging to the so-called heavy eleo- 
trical engineer whose ideas of capacity testing are limited to 
an academic acquaintance with Kempe’s standard treatise, 
This was made painfully manifest by the rapid thinning of 
the audience and the distraught expression on the faces of 
most of those who remained to the end of the meeting. 

Me. Murphy feelingly alluded to his early experience in 
capacity testa of cables when he dispaired of even hoping to 
ever attain the qualities requisite to the well-being of a cable 
electrician. He reminded those who were not so well versed 
in such questions as he is, that any result almost could be 
obtained by varying the method of test. He briefly ran 
through the different methods employed, and gave the 
explanation why Gott's method is usually adopted, that it is 
less affected by battery leaks than most of the others, but, 
on the other hand, leakage through the dielectric during the 
charging period requires the slider on, say, Kelvin-Varley 
slides to be continually moved towards the earthed end of 
the slides, and the apparent ratio of capacities differs from 
the true ratio due to the conductivity of the dielectric. He 
had suggested to Mr. Elton Young that the test might be 
modified by shunting the capacities with resistances, or, as 
we should prefer to describe the connections, by takiug an 
ordinary Wheatstone bridge and placing the capacities 
across two of the arms usually designated as R and x 
respectively. 

r. Alex. Siemens followed by discussing the formula 
given by Dr. Hopkinson, in which there are three terms : 
instantaneous capacity, residual charge or absorption, and 


conductivity of dielectric. He thought the subject might be 


taken in hand by young students, who should try to separate 
the elementa of capacity. Departing somewhat from the 
subject of the paper, he pointed ont that the K R law 
required modification, a3 K was not a definite quantity, as it 
is assumed to be. He likened the soakage element of 
capacity to the effect of lining a pipe for water transmission 
with a spongy material, and went on at some length to discuss 
the question of cable speeds and the improved results Messrs. 
Siemens Bros. had obtained by paying special attention to 
the“ soakage element of capacity. 

The discussion at this point was adjourned until the 4th 
inst., when Mr. Charles Bright began his contribution to the 
discussion by debiting the points raised by Mr. Siemens 
regarding cable speeds—a matter, as the chairman, Dr. 8. P. 
Thompson, pointed out, not germane to, or, at least, not 
directly connected with, et r. Proceeding to Mr. 
Young's paper, Mr. Bright sai t the great point was its 
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conciseness. He thought many people did not realise the 
importance of really accurate capacity tests of submarine 
cables in such cases as where the sealed end of a cable was 
covered with a film of gutta-percha, Any results might be 
obtained if retardation was omitted. Balancing leakage and 
absorption by the method suggested was extremely satisfac- 
tory ; this point he thought had been made clear. Here the 
chairman intervened and cut short the remarks Mr. Bright 
evidently intended to make on the subject of the paper, a 
summary proceeding Mr. Bright vigorously protested against. 
Mr. Taylor agas out that the capacity 

as measured by eliminating two factors 

from the Hopkingon equation was not the 3 
working capacity, and the value of K R + 
based on instantaneous capacity is not the 
true one, being too high. Їп some 
experiments on cables of the Eastern 
Telegraph Company he found that 
mechanical inertia and the stiffness of 
fibre suspension and opposing E.M.F. in 
the coil of the receiving instrument 
limited the speed, and present instruments 
do not respond to the frequent impulses 
on short cables. Calculations on à common 
constant are therefore necessarily mis- 
leading. Mr. Smith rose to refute Mr. 


te Volts. 


Experiment No. 4.—The cell was charged at the same rate, and 167-3 
ampere-hours put in, equal to 391:10 watt-hours. On 
this cell at the rate of 62:5 amperes it gave 147 807 ampere-hours, or 
297 76 watt-hours. The current efficiency was 83:81 per cent., and the 
energy efficiency 76:11 per cent. 


Further, he says that, “a discharge of 8 15 (this should 
read 8°15) amperes per kilo. of plate the energy efficiency 
croppes euddenly to 50 per cent. | 

ur omission to state the rate of charge Was apt to lead 
your contributor to a wrong conclusion, 


Siemens’s statements as to but was ыа ыы ы ы а GENDER! ISDEM NIE 
practically suppressed by the chairman, кыс . A 
. Murphy then briefly replied, citing | | T 5 


some experience as to the speeds of cables 
and peculiarities in connection with the 
Siemens’ loss of charge capacity test. 
Dr. Thompson acknowledged that to Mr. 
Oliver Heaviside is due the suggestion that we cannot ignore 
the effect on speed of the self-induction of the copper core of 
а cable; the whole subject now is regarded in the game way 
ав an alternating current problem. 

Mr. P. V. McMahon then read his paper on * Electrical 
Locomotives " as far as time permitted, illustrating his 
gubject by slides. 


CORRESPONDENCE. 


Victoria Aecumulator. 


Referring to the criticism which appeared in your last 
week's ‘eats by “A Contributor," upon the subject of our 
patent accumulator, we shall be greatly obliged if yoa will 
kindly insert in your next issue the letter which we send 
you herewith, and which is a complete reply thereto. 

The discharges of the cells *D" and “B” were not 
uniform because the cell “B” was S i ep for 
the Paris test on March 8rd last without being gre ast 
formed, and it was explained that this particular oell was 
only required for testing the solidity of the paste under 
exceptionally heavy. discharges. "ne 
: The cell “B” was subjected to a discharge described in 
your issue of the 14th ult., as your contributor will see, 
which was abnormal for its size and weight. That trial was 
made on March 7th in Paris. Since then the same cell has 
been brought to Halifax without liquid, and at its next 
discharge on March 20th, gave a capacity of 165 ampere- 
hours at а discharge rate of 40 amperes. We claim that the 
Victoria accumulator is the only one which could have stood 
snech an extreme test without being totally destroyed. 
Nutnrally the capacity of the cell, subj-cted to such an 
tional test на that on March 7th, would be lower than 
the capacity of a cell which bind been con pletely formed and 
Which was he v T euhj-cted to abuormal diecrarges. 

R-rarding the efficiency, we give below an extract of a 
report nade by Mr. Sappey ip December, 1897, in London :— 


Exp riments No. 8.—Tbe charge at the rate of 35 amperes was 
made on December 19tb, 1897, and 176:045 ampere-hours were put in, 
equal to 439:82 watt-hours. A discharge e the following day at 
the rate of 136 amperes gave 16412 ampere- hours, or 338:83 watt- 
hours. The energy efficiency was 7705 per cent., and the current 
efficiency 93:22 per cent. 


aterage 205 polte, 


Efficiency in current 032 X E ficionoy in energy 192 X 


We enclose herewith & of the and disc 
of this cell. The eis stat ot 55 а high rie 
of charge the efficiency must fall considerably. 

As to the comparison with the Fulmen accumulator, to 
which your contributor refers, we send you herewith the 
reprint of the report of discharges made in July, 1896, and 
November, 1897, and the accompanying letter from Mr. 
Sappey, which spak for themselves. The ocells have been 
subjected to 16 months intermittent and very hard work in 
driving a heavy carriage in the streets. We have indisput- 
able and documentary proof of the working of the battery in 
a heavy street traction for over 18 months, 

If your contributor would like to examine these proofs or 
to make an actual test of our accumulator for himself, we 
shall be pleased to place all the facilities for doing £o at his 
disposal. 

The Eelipse Brass and Copper 
Company, Limited. 
A. 8. 


Halifax, May 2nd, 1899. 


November Б, 1897. 
Baron R. de Watteville, Paris. 


Dear Bir,—In reference to the question of the durability of the 
“Victoria” accumulator, I think the most satisfactory way of 
answering that question is to give you the results of some tests 
made on the battery in July, 1896, in Noyember, 1897. 

I enclose copies of these discharges from which you will see that 
there has been very little (if any) felling off in the capacity of the 
battery daring 16 months, although it has been working in an inter- 
mittent and very disadvantageous way for the battery. That the 
active material, the subject matter of this invention, is a remarkable 
improvement in accumulator construction, is without any question. 


(Bigeed) R Sarper. 


No. 1.— Décha:ge d'un accumulateur “ Victoria” destiré à 
rentrer dans une batterie de 100 éléments. Faite à la date du 8 
Juillet, 1896. 


Courant 


| | : ce. 
Temps. | Slee aie oueit: | Force ects Om 
| s 
Potentie'. 
— 35 amperes. 197 v. Ita. 
4 heures 34 A 197 „ 
T 34 » 193 „ 
14 " 34 » 191 » 
2 " 34 " 1:85 á 
224 33 " 1:8 áü 
3 n 32 " 17 T 
Arrét des esenis. 


— a а ыйа аыл А НЕР рар ЕЕЕ рЫ ЕЧЕН ЛИ рЫ РВИ 


— 
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No. 2.—Décharge d'un aocumulateur “ Victoria” destiné à rentrer 
dans une batterie de 100 éléments. Faite А la date du 10 Juillet, 


1896. 

Temps. | f Miis а Force électro-motrice. 

BO Potentiel. 

42 amperes. 19 volts. 

4 heures. 42 s 19 „ 

n | 4415 „ 188 „ 

là s» 415 „ 18 „ 

» 39 " 17 бө 

Arret des essais 


No. 3.—Décharge du même accumulateur Victoria“ sorti de la 
batterie de 100 éléments, aprés 16 mois de travail variable—en date 
du 2 Novembre, 1897. 


Courant | Force électro-motrice. 


Temps : à circuit ouvert. | 2'1 vol 
| 

| Potentiel. 

| 98 amperes. 195 volte. 
$ heures. 27 ii 195 „ 
1 » 27 " 195 » 
là „ 27 T 195 „ 
2 % 27 "n 1:94 ж 
24 Cy, 26:5 " 1904 „ 
33 » x " | i za „ 
n n " 
4 99 25 » | 1 72 99 

Arret des essais. | 


— — 


Déc du méme accumulateur “ Victoria” sorti de la batterie 
de 100 éléments, apres 16 mois de travail variible en date du 
3 Novembre, 1897. 
— 


— 


Temps. | А отаде 2, Force électro-motríce. 

35 Е Bi е 

Ы amperes. vo ts. 
4 heures. 41 ji 195 „ 
1 n | 415 ” 1905 » 
11 „ |l 4 n l89 „ 
2 n | 405 " 187 y 
2) » 39 05 » 17 » 

| Anct des essais. 


Electrie Piping. 


I have read with interest the articles under this heading 


which have recently appeared in your papers. 

It is satisfactory to note that electrical engineers are at 
length awakening to the rigor! of providing an ri nio 
system for the wiring of buildings for electric light and 
power. No system has as yet been devised which can be 
considered perfect, and so widely divergent, and, in many 
ways opposite, are the qualifications which a system to be 
perfect must possess, that, it is very far from ee this 
ideal will ever be attained ; it is, however, possible to combine 
the qualities of a system with careful workmanship, and thus 
obtain very nearly perfection. | 

In many cases a water-tight system is imperative, and the 
atmospherio e in this oountry are such, that in 
every case water tightness is a very important e, 
and no 8 jan сап be considered pectet which is not water- 
tight. Water tightness implies dust tightness, and this is 
very often a point of nearly equal importance. 

ith all due ha ee to the authority from whom Mr. 
Waterhouse quotes, | do not think that we can treat the 
question of бге as a “bogey.” It is an undeniable fact that 
fires can originate, and have originated, in electrical wor. 
and while it is no dcubt true that most, if not all, electri 
fires are due to the bad work which is, unfortunately, far too 
common in this country, yet the question must be faced, 
“ all mene condemned which are not, within reason, 

o me it seems that too much is being made of what Mr. 
Waterhouse terms “mechanical tion.” We must 
remember that thousands of miles of gas piping are in daily 
use in this country, and that even though much more serious 
consequences may result from the cutting of a gas pipe than 
from the cutting of the lead sheathing of an electric cable, it 
has not been found ‘necessary to run gas pipes in steel tubes, 
We must also remember that it is not the general custom 


to use the walls of a building as & pin cushion, and riddle 
them with nails as the advocates of conduit wiring would 
have us to suppose. Many thousands of lamps are wired both 
iu England and Scotland on lead-covered systems without 
additional protection, and, as far a8 my own experience goes 
and from the report of other engineers who have execu 
large contracts on such systems, [ am strongly inclined to 
the opinion that in general no further protection than the 
lead sheathing is necessary. Where cables are subject to 
unusually rough treatment a lead-sheathed cable can be 
efficiently protected by an armouring of galvanised iron wires 
laid outaide the lead, or by passing the cable through a piece 
of barrel or similar tubing ; in most cases, however, the 
cable can be so placed as to be quite out of danger. I do 
not for one moment wish to deny the advantage of a system 
proof against all attacks, but “mechanical protection ” seems 
to me to be bought at too dear a price if it involve the saori- 
fioe of the water and dust proof qualities of a system ; and 
if it necessitate the “ drawing in” of cables into tubes with 
bends and tees of more or less rugged interior, and the liability 
of seriously injuring the cables during this operation, it is a 
questionable benefit. 
G. A. Clar k. 


We have read the article contributed to your issue of 


Troup, Curtis & Co. 


I have read with great interest the excellent discussion 
which has followed your leaders on the above subject. I 
should like, with your permission, to ask one or two 
questions, 

Is or is not a twin wire advisable ; if so, will an ordinary 
twin flexible be best (of course I do not mean silk covered, 
but workshop $86,40's вау), or a twin cable of ordinary 
section—say, two wires each of 3/22’s ? 

The Simplex Company manufactare ceiling boxes fitted 
with a oord grip only, which necessitates the use of twin 
cable and are impossible to loop. 

Again, twin wire is very inconvenient for connecting up 
the switches, unless a three-contact set ceiling rose is used, such 
as that described by Mr. Isherwood. Perhaps he will kinily 
FJ Р 

Again, as regards switching, for buildings of а more or 
less public character, a combined fuse and switch distribution 
board meets all requirements, but in private residences, 


offices, &o., the distribution box should only contain the 


fuses, switches for general lights being by the doors; and 
for desk, i table, portable fittings,  &o, a 
combination switch holder is undoubtedly the most con- 
venient, It remains for some enterprising firm to get out a 
perfect high voltage switch of this type. 

I fully endorse Mr. Burchell’s remarks re bending—at 
any rate, as regards the unbrazed conduit. I think some 
boxes designed to be screwed on to the sides of floor joists 
would be more convenient for concealed work than sus- 
pending them from the pipe or screwing to the bottom side 


of a joist. 
C В, Nixon. 
May 6th, 1899. 


Society ot Arts Conversazione.—The Society of Arts 
conversazione will take place at the Natural History Museum, 
Cromwell Road, S.W., on Tuesday, June 20th. 
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LONDON COUNTY COUNOIL. 


Tux Council at the meeting on Tuesday decided to advance £4,820 

to the Hammersmith Vestry for electric lighting purposes, and 

о to the Strand Board of Works for the erection of а refuse 
estructor. 


Lox Don Usirep Tramways. 


The position of the three “ dead ends” of the system of the London 
United Tramways Company again came before the Council іп а 
report by the Highways Committee, who referred to the offer made 
by Mr. J. O. Robinson in October last. It may be remembered that 
the Council then decided to consent to application being made by 
the company for power to reconstruct, in accordance with the over- 
head trolley system, the tramways in that part of Uxbridge Road 
between the Askew Arms public house and the railroad station, on 
condition that the company should also reconstruct, according to an 
underground system of electrical traction, the tramways from 
Uxbridge Road railway station vid Goldhawk Road to Young’s Corner, 
and from Young's Corner vid King’s Street to Hammersmith Broad- 
way, and submit for the Council's approval full plans, details, and 
other particulars of the works. 

The Highways committee now reported :— 

The company subsequently asked for a modification of these condition’, and 
in support of this request, stated that it had, at the urgent request of the Vestry 
of Hammersmith, just completed the relaying of the Go!'dhawk Road tramways 
as adouble line, which was equi , wit the exception of the electric con- 
ductors, for working on the overhead system. Having given consideration to 
this request, we informed the company that, having regard to the expenditure 
(stated to be about £20,000) recently incurred by it in repaving the Goldhawk 
Road, and to the serious inconvenience which would be caused to the inhabi- 
tants by the road being n disturbed for the reconstruetion of the tramways, 
we were prepared, provided that the сошрапу would give an undertaking to lay 
down, on the terms stated in Mr. Robinson's letter of September 27th, ап under- 
ground electrical system of traction for use on the tramways from Young's 

rner cid King Street to Hammersmith Broadway, to recommend the Council 
to шоу its resolution of October 18th, and to give its consent to the use of the 
overh trolley system, instead of an underground system as specified in the 
resolution. on the tramways from Uxbridge Road railway station vid Goldhawk 

to Young’s Corner, the other terms and conditions of the resolution 
remaining unaltered. The company has accepted the terms as modified, but 
bas asked that it may be made quite clear that, as regards the underground 
construction of the tramways from Young's Corner to Hammersmith Broadway, 
which will obviously form an integral part of the tramways. the conditions 
stated in Mr. Robinson's letter of September 27th as to giving up to the Council 
free of cost certain electrical appliances, shall not apply. We think that this 
request is reasonable, and that this partioular piece of line should, when the 
proper time arrives, be purchased at its then value. 

The Committee therefore recommended the Council to consent to 
the company applying for power to introduce the trolley system on 
the two sections referred to, on condition that an underground system 
should be constructed on the Young's Oorner to Hammersmith Broad- 


way line. 

Mr. Bott, on the motion for the adoption of the report, asked the 
cbairman of the Highways Committee to take it in order that 
the Hammersmith Vestry might be consulted in regard to the 


pro ; 
.J. W. Ввин, in reply, stated that he had no objection to a post- 
' ponement, and this was agreed to. 


LawisHaM LIGHTING ORDER, 


It was announced that the Board of Trade had forwarded a copy 
cf the Lewisham district electric lighting order in the form proposed 
to be granted, and that most of the amendments suggested by the 
Council had been included. The Highways Committee stated, how- 
over, that those relating to a reduction in the standard price per 
unit and to the supply of energy by continuous current had not been 
adopted by the Board. The Committee stated that they were already 
in communication with the Board with regard to the general ques- 
tion of the reduction in the standard price per unit, and did not 
consider it advisable to press the second point as to method of 


supply. 


PARLIAMENTARY COMMITTEES. 


— 


SaLFORD CoBPORATION TBAMWAYS. 


Tus Earl of Lauderdale presided over a Select Committee on Wed- 
nesday to consider the Bill of the Salford Corporation, by which the 

oration are asking for powers to reconstruct their tramways on 
the electric system, to purchase tramways outside their district, and 
to obtain sanction to make agreements with outside districts for 
working tramways in conjunction with their own; also powers to 
carry out street improvements and other matters.—Mr. Fitzzerald, 
Q.0., in stating the objects of the Bill, dealt first with the history of 
the Salford tramways, and explained that in 1875 the Oorporation 
obtained powers to construct tramways, and constructed a system 
throughout the borough. Farther powers were obtained in 1889, and 
the tramways were leased to the Manchester Carriage and Tramways 
Company. That lease would expire in 1901, and it wag the 
intention of the Corporation, upon the expiration of the lease, 
to work the tramways themselves, and to convert them 
into electrical tramways. They had taken powers in the 
present Bill to reconstruct the whole system of tramways, 
and the fresh powers they were asking for were confined 
to the additional lines now proposed, and to work the tramways by 
electricity. There was no opposition to any of the new lines, nor 
was there any o tion to the working of the lines by electricity. 
With regard to the petitions, opposition was offered by the railway 
companies simply for protective clauses where the tramways were re- 


м 


constructed across their bridges. That, he thought could be arranged. 
The first serious petition the Bill was that of the Swinton and 
Pendlebury Urban District Oouncil, who had leased the tramways in 
their district from the Manchester Carriage and Tramways Company, 
and had power to purchase at the end of che lease. They objected to 
Salford having the power to purchase the tramways in their district. 
He contended that the District Oouncil failed to show a single 
instance in which they were aff.cted by the Bill. The petition of the 
Eccles Corporation was much the same as that of the other local 
authority. They wished to manage their own tramways and 
objected to any interference on the part of Salford, but the 
latter Corporation did not intend to interfere with Ecoles. 
The Manchester Ship Canal Oompany also petitioned, on the ground 
that the Salford Corporation proposed to bring their tramways to the 
swing bridge of the company in Trafford Road, which they ш 
would seriously interfere with the bridge and add to the difficulty 
and cost of таш besides introducing new elements of danger. 
Mr. Fi'zzerald said the tramway in question had already been 
authorised, and they had power at the present moment to construct 
the tramway. He contended that the three last-mentioned petitioners 
had no locus standi against the Bill. 

After a considerable amount of evidence had been called both for 
and against the Bill the Committee adjourned. 


Oa Thursday the consideration of the Bill was resumed, the 
principal question discussed being the clause under which the Oor- 
poration desired to obtain a strip of land belonging to the London 
and North-Western Railway Company close to the Exchauge Station, 
in order to make a loop line of tramway to connect Pendleton, 
Broughton, and Manchester, and also have a tram terminus near the 
station. The company opposed the clause, and urged that they required 
their land themselves for extension purposes. 

Mr. J. Совветт, the Salford borough engineer, said if the com- 


‘pany sought to keep the strip of land for their present station, very 


serious objection would b3 raised by the Corporation. The land was 
necessary for the completion of the tram way scheme. ; 

The CzHAIBMAN announced that the decision of the Committee on 
the preamble of the Bill would be given the followiog day, after the 
clause relating to advertising hoardings had been considered by the 
parties concerned. 


On Friday the Select Committee passed the preamble of the Bill 
after several clauses relating to rating and advertising boards had 
been adjusted. | 


STRETFORD AND WITHINGTON TRAMWAYS. 


Tue Stretford Tramways Bill and the Withington Tramways Bill 
should have come before Lord Lauderdale’s Committee of the House 
tion to the 


outeide the districts, and the use of electrical or other mechanical 


BUSINESS NOTICES, &o. 


The Beez Pocket Voltmeter.—We illustrate below this 
new voltmeter which is being introduced to the trade by Messrs. 
Polland & Oo, of Newcastle-on-Tyne. The Bees voltmeter has a 


handy connector. T'he one pin connector is fixed to the instrument 
by a flexible cord; the second is loose. Оле end of it may be 
screwed into the meter when in use, but this second connector may 
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easily screwed into the instrument, and as quickly removed. We 
understand that patents for these connectors have been applied for. 
The instrument, furthermore, is made on another patented galvano- 
metric system, which prevents the hand from affected by 
neighbouring magnetic fields or large masses of iron or strong 
passing currents. All the conducting metal parts are carefully pro- 
tected and insulated so as to absolutely avoid the possibility of their 
touching the conduit when measuring. 


The Copper Market and New Mining Companies.— 
The features of the month of April in the London copper market 
have baen the unrest caused by the rumours of the American copper 
oombine and the sharp rise in price due chiefiy to the Чопа of 
the London agents of this syndicate. No very trustworthy details as 
regards the latter are yet obtainable, but there seems to be no doubt 
that the Standard Oil people have obtained a controlliog interest in 
the Anaconda and Montana mines, and that they are buying up copper 
in the London market when any sign of a break in price is shown. Tte 
capital of the syndicate is stated to be $60,000,000, with a prospect 
of increase to $200,000,000 if other mines can be induced to sell—but 
the Lake Superior Company still refuses to enter the combine, and 


we hope it will maintain this ive attitude. The statement that 
the Rothschilds were interested in the syndicate has b3en authorita- 
tively contradicted. 


The rise in price during the month of April has been equal to £7 
per ton, and has only been exceeded by that which occurred during 
Januiry, when the price advanced from £57 103. to £69 10s. per ton. 
The price of G.M.B.'s on April 30th was £77 per ton. 

Acco to Messrs. Н. R. Merton & Oo. 's last fortnightly state- 
ment, the veries in March were 18,073 tons and the supplies 
16,105 tons; a deficiency of nearly 2,000 tons. The fall in stocks at 
E porta, orafioat thereto, been from 28,497 to 26,529 tons; 
but the rise in price is altogether ont of proportion to this fall in the 
stock of copper, and can only be attributed to the operations of the 
syndicate’s agents on the London and New York metal markets. 

As regards the pal cas of copper during April, the total of 16,105 
compares unfavourably with the total of April, 1898, and it is of 
interest to give the analysis of these two returns from Messrs. 
Merton’s circular 


Supplies in tons. 


Country. 
April, 1898. April, 1899. 

Spain аа ; 13,838 9,204 
ort ‘ 1,958 1,986 

Chili cee eee 2,200 2,050 
Australia say 1,150 1,700 
Other countries à 4,665 1,165 
Total... 23,811 16,105 


countries to pet s ор upon the assumption that the agents of 
m 


the American oo have been at work, and have diverted to New 
York which otherwise would have come to E porta. 
If this off in the shipments from outside countries continues, 


we are afraid that the present shortness of supplies may last some 
few months; and the prospects of a break in the high price at 
present prevailing are rendered more remote. In time, however, the 
re-working of old mines, and the opening up of new copper producing 
districts, must have some effect in reducing the price. 

Since last note on the cop market, two new mining com- 
been кош before the investing puse. The prospectus 


our 

have 

first 1 the Times of April 24th, and of the second 
issue of the same paper for May 4th. 


Oopper pid ga capital £125,000, 
has been floated to purchase and work a property known as the 
Fiat Copper Mine in the Bathurst district of New South Wales. 

has been fixed at £90,000, of which £7,500 is to 


J 
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ore was taken, and the whole of the sulphides 
The amount of these sulphides is somewhat 
problematical, as no deep level shafts have yet been driven. The ore 
shows 4 to 10 per cent. copper, and 1 to 2 dwts. gold; als» silver. A 
smelting furnaoe for treatment of 7,000 —8,000 tons ore per annum 
is to be built, and the matte produced will be sent elsewhere for con- 

version info fine copper. 
The latter company is the Binasleigh Freehold Copper Mining 
tal of £200,000. It has been formed to pur- 


' 
| 


from 8 to 10 per cent. 

The property is situated 75 miles from the nearest railway, and 28 
miles from a projected government railway through the district. It 
hoped that the latter may be diverted to touch the mine. 


Б 


Under existing conditions it is estimated that the ost of placing 
copper on the European market will not be more than £30 per ton, 
freight and carriage charges b:ing taken at £8 10s. per ton. As even 
with copper selling at £50 per ton, this estimate leaves a large 
margin for profit, itis difficult to understand why this property has 
never been worked. Mr. Woodhead, managing director of the 
British Broken Hill Proprietary Company, is vendor of the mine. 

Owing to the further rise in the price of copper, we think it again 
advisable to draw attention to the relative costs of aluminium and 

r when used as electrical condactors. 
sing the formula given by Mr. Kershaw in his ELECTRICAL 
RzviEgw articles of September 2nd and December 16th, 1898, and 
taking aluminium at 14jd. per lb., and copper at 8 65d. per lb. 
(£80 15s. per ton). 

We have for the relative cost of conductors of equal length and 

equal electrical resistance :— 


893 x 865 x 59 4557 117 


268 x 145 x 10⁰ 3,886 100 

Copper is therefore at present prices, far more costly than alumi- 
nium, and if electrical engineers can obtain the latter metal in 
quantity they would do well to try what use they can make of it. 
Every ton of copper which can be dispensed with or displaced by 
some other metal at the present tinie, will help to bring about a 
oollapse of the market; and if tbis collapse causes loss to fall cn 
those whose financial operations have led to the present abnormal 
price, no one will be more pleased than ourselves. 


The Charge against a Consulting Engineer.—At the 
Hyde Borough Police Oourt on Thursday last week, Henry Oleaver, 
of Southampton, described as an electrical engineer, was charged on 
remand th obtaining money by false pretences from Messrs. 
Stanley, D.vies & Pollard, electrical engineers, Hyde. The cir- . 
cumstances of the case were referred to in the ETLNOrRIO ATL. Raviaw 
for April 28th. On Thursday last week Mr. Bostock made a long 
opening statement for the prosecution, and this was followed by 
evidence given by Mr. James Pollard, of the firm of Messrs. Stanley, 
Davies & Pollard. Mr. Pollard stated that the advertisement that 
appeared in the ErzorRICAL Reviæw conveyed to him that by 
sending a guinea for a specification he should have a chance of 
tendering fora bond jide installation. If prisoner were a consulting 
engineer he would be paid by the persons for whom the specification 
was made. Mr. H. R. E. Dall, secretary to the Chloride Electrical 
Storage Syndicate Company, Limited, Mr. Henry Watts Oash, of 
the firm of Oash, Robinson & Oo., Burton-upon-Trent, electrical 
engineers, and others also gave evidence for the prosecution. Defend- 
ing the prisoner, Mr. Cooke laid stress on the fact that the case was 
of such а character tbat it was the duty of the Bench to ascertain 
from the evidence adduced for the prosecution whether there was a 


prima facic case or not. "They could not decide the case. The pro- 


ceedings that had transpired were only preliminary. The Chairman 
asid: We think there isa prima facie case. He committed the 
prisoner for trial at the next Quarter Sessions on both charges. 
Bail was fixed at £50 in himself and two sureties at £100 each. 


Covent Garden Theatre.—Among various improvements 
which are now about completed at the Oovent Garden Theatre are 
the following :—The porch, vestibule, grand staircase, and saloon, has 
been redecorated, and the electric light has been installed in the 
saloon. A new smoking lounge erected over the porch is aleo 
being electrically lighted. The most im t alteration of the 
stage is the full installation of electric light in four colours, white, 
red, blue, and yellow being used, and the supply being taken from 
two distinct sources with the view of meeting emergencies. The 
system accords with the o practice of the London stage, and 
has been put in by Mr. Bowles. A new feature, arranged by the 
directors is, however, the position of the regulator room below the 
stage, with a full view of the scene. The whole of the works have 
been carried out at great pressure under the personal direction cf the 
directors, and of Mr. Edwin O. Sachs, their technical adviser. Pos- 
session of the Opera House was given to the syndicate on March 25th, 
so that the property has been in their hands for one month only. 
There will be no new stage machinery this season, nor will the audi- 
torium be lighted by electricity; the time at the disposal cf the 
directors was too short for these works. We are informed that it is 
possible by means of a very ingenious switchboard for one man only 
to control the 3,С00 lamps which are distributed in exquisite com- 
bination of colours, among battens, borders, floate and proscenium. 
We understand the lamps were all supplied by the Orystal Electric 
Lamp and Rose & Bird, Limited, and the installation was carried 
pee ro Townsend, Tamplin & Makarski, Limited, of Victoria 

. . 


Electric Launches. —The Thames Valley Launch Соп - 
pany, Limited, who, as already intimated, have bought as a going 
concern, the stock and business of the Upper Thames Electric Launch 
Company, including the electric charging station at Rod Eyot, 

ey-on-Thames, wish all commanications to be addressed to the 
chief offices of the company, Weybridge, Surrey. 


Ernest Scott & Mountain, Limited.—The above firm 
are extremely busy at the present time with eloctrical transmission of 
power machinery, and amongst tbe most important orders which they 
have in hand are the following :—For the Great Northern of Ireland 
unis DIRE complete plant consisting of three engines and dynamcs 

upled, each of 250 H P., together with switchbcard, boosters, steam 
and exhaust pipes, feed heater, & This plant is for working the 
electric railway at Hill of Howth. For Ohas. Cammell & Oo., 


Aluminium in bar and rod form, suitable for conducting 
purposes, has been offered at this price in Liverpool. 
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Limited, Cyclops Steel Works, Sheffisld.—A complete transmission of 
power plant consisting of horisontal engine of 500 H.P. with 

r, also a smaller engine and dynamo of 100 H.P., with electric 
motors for their armour plate department. For the Lanarkshire Steel 
Works, Motherwell, N.B.—A complete transmission of power plant 
consisting of two sets of coupled engines and dynamos of 300 H.P., 
and two similar sets of 150 H.P., together with electric motors, 
electric pumping plant, for delivering water from the River Clyde to 
their works, this plant pumping 1,000 gallons per minute; also the 
whole of the electric motors required for three 50-ton overhead cranes 
for lifting rolls, &c. For Richardson, Duck & Oo., Stoskton-on-Tees.— 
A complete electrical transmission of power plant, consisting of a 


throw pumps to deliver 500 ons per minute against a head of 
600 feet. For Earl Rosslyn’s Oollieries, D — o pumping 
and hanling plant, the pumps being capable of deli 150 gallons 


yards of pipe; also 
the whole of the ‘work 


pany, Limited, Langley Park Oolliery, near Durham.—A complete 
electric haulage gear consisting of e and dynamo of 170 H.P., 
electric motor, and haulsge gear to deal with the output from two 
roads. The firm are also supplying their combined engines and 
dynamos (the engines being of the self-lubricating ty , аз included 
in most of the above installations) for Messrs. Taylor, Garnett and 
Evans, Limited, Manchester Guardian printing offices, and also a large 
number of other installations of less importance. The type of engine 
referred to, i e., the self-lubricating type, is fitted with a valveless 
pump delivering oil under pressure to bearings and all other working 
parte, and this type of engine is finding considerable favour. The 
firm are extremely busy in this department, having fully 3,000 H.P. 
on order at the present time, of various sizes. The engine is made of 
either the compound two-crank type, or compound tandem three- 
crank type, and is made in візе varying from 20 H.P. to 3,000 H P. 
The firm have recently completed an extension to the electrical 
pumping B ur at the Shilbottle Oolliery, near Alnewick, as also an 
electric ding gear for the Glasdir Oopper Mines, Dolgelly, 
together with two sets of their combined engines and dynamos for 
the Port Talbot Railway and Docks Oompany, South Wales. 


Fire Protection for Lofty Buildings.—The question 
whether very tall buildings can be efficiently protected against fire 
is one which is just now evoking a good deal of interest in view of 
the recent serious conflagration at the Hyde Park Mansions. One of 
the chief reasons for any doubt on this point arises from the fact 
that during the day time the water pressure falls off to such an 
extent owing to the great demands made upon the supply for general 
use, that there is not generally sufficient pressure to throw a jet over 
the roof, or to be powerfal enough to quench а fire of any siz» on one 
of the upper floors. It must be remembered that many fires occur 
in the daytime, as, for instance, the one at the Hotel Windsor in 
New York, and more recently the one mentioned above. Some 
means must, therefore, be adopted to increase the pressure of the 
supply available for fire-extinguishing purposes, and several courses 
are open. In buildings where access can be obtained to one of the 
high pressure mains of the Hydraulic Oompany’s supply hydrants in 
connection with this can be taken to all the floors, and outlets with 
hose always attached, fitted. A plentifal supply is thus always to be 
depended upon for fire purposes. In establishments, however, 
such an arrangement is not available, and to meet such cases, Messrs. 
Merry weather & Bons have designed а very efficient and inexpensive 
piece of apparatus, which is called a “ pressure augmentor.” This is 
fixed on any convenient wall on an upper floor, and is worked either 
by manual power or electrically, а low-pressure supoly being raised 
by its means to one of great force and fire-extinguishing power. The 
immense block of residential flats known as Queen Anne's 

near St. James's Park, have been fitted with a most satisfactory 
installation on the lines of the first-named principle; and the Con- 
atitutional Olub, St. George's Club, and many other public and 
private buildings have been fitted with augmentors with very satis- 
factory results. 


London Electrical Cab Company, Limited. — In 
the Ohancery Division of the High Court of Justice on Thursday, 
May 4th, Mr. Justice Byrne had before him an application in the 
matter of this company for relief under the Companies’ Act of 1898 in 
respect of certain fully paid up sbares. The vendors of the patent 
rights under which the company worked agreed to sell the patents to 
be paid in cash or shares. The vendors had received a certain 
amount in cash from two issues of shares, and in 1898 they agreed to 
take the balance, some £24,000, in fully paid shares. These were 
allotted, but no sufficient contract had been filed, and the applicants, 
the holders of shares, now asked that а memorandum in writing 
might be filed with the Registrar of Joint Btcck Companies. Mr. 
Justice Byrne directed the of а memorandum in a form 
to be approved in Chambers, and ted that, on its being filed, it 
should operate as a sufficient contract. 


Improved Oil Can, — Messrs. Joseph Kaye & Sons, 
Limited, of Leeds, and High Holborn, London, send us particulars 
of an improved oil can specially suited for electrical engineers. 
Messrs. Kaye were the first to produce a seamless oil can fitted with 
a slide feed hole, and in the earlier this was made of tin; the 
new oil can is made of copper, and is seamless throughout. The 
improvement otherwise, in new type, is in the valve thumb 


button, which is loose (not soldered as hitherto) and when the 
ure is removed the spiral spring within the sleeve A pushes the 
utton back to the seating, forming a valve and closing the top of the 


can, thus preventing waste. In the earlier types the button was 
soldered on, and liable to be broken off, leaving only the sharp end of 
the valve spindle. Oar illustrations show the interior arrangements 
of thecan. We have seen tamples of both old and new types, and 
the latter seeme to us to Ьа а really reliab'e article. 


Prism Globes.—Mr. Eadley Stanley, managing director 
of the Prism Globe Syndicate, Limited, gave an exhibition of prism 
poe at the Royal Institution, Albemarle Street, on Friday evening 

st. The globes were placed over all the naked lights from 
the ceiling, and over the re and wri tables, and their 
brilliancy and the effective way they diffased the light elicited very 
flattering compliments from those present. 


Shop Window Lighting.— The * Rex" outside shop 
window lantern has been specially designed for use with outside shop 
windows, and is s y adaptab'e for drapers, milliners, hosiers, 
&c. The globo of the fitting is of half opal glass, and this side of the 
globe being placed furthest from the window it reflects the light on 
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to the goods displayed in the shop at the same time permitting of 
name or bold advertisement being painted on same. The carriers are 
finished in black, white, or blue enamel with gold lines, and, complete, 
the fitting presents a handsome and effective ap ce, at the same 
time being inexpensive. The fitting is arranged to tske three lamps 
of 8-O.P. to 32-0.P., and is provided at the top with a socket to screw 
on half-inch iron pipe. It is being made by the Edison & Swan 
United Oompany. 


The Unbreakable Pulley and Mill Gearing Com- 
ny, Limited.—This company inform us that Messrs. Titley and 
i , of 4, Canning Place, Liverpool, have ceased to act as agents 
for their manufactures, and they are now represented in Liverpool 
by Messrs. Pats, Ourphey & Oo., 19 & 20, Strand Street. 


————— — 


Vol. 44, No, 1,120, Mar 18, 2890.) 


THE ELEOTRIOAL REVIEW. 765 


C 


Electrical Wares Exported. 


Warr md May 10тн, 1898. Wir supina May тн, 1899. 
Algeciras ..  ..  .. Value £35 | Aden : 


é . Value £88 

Amsterdam dua ie -€ . 9285 Alexandria .. es ds us 50 
Antigua. Teleg. mat. .. T 11 Amsterdam.. ee "T es 50 
Antwerp... аё АӨ = 39 Antwerp... a T .. 840 
Auckland .. es e .. 630 Batoum «s sls e T 11 
Bermuda. Teleph. mat. vá 10 Beira. Teleph. mat. .. .. 114 
Boca .. > vs i T 16 Bombay  .. Я ah .. 993 
Bombay a с» МЕ 65 Buenos Ayres " Js .. 856 
Boulogne .. vs hs M 97 Calcutta - М .. 949 
Buenos Ayres, Teleph. mat... 90 | Colombo .. .. .. . 85 
Calcutta  .. is x vs 96 Copenhagen vs S .. 107 
Cape Town iis x .. 989 " Teleg. cable . 297 
Colombo ue 2 .. 286 Durban s . 1,136 
Delagoa Bay $e. We. eee 64 T Teleg. ma-. 936 
Dunkirk  .. $5 A xe 15 East London s z .. 1,009 
Durhan M s M .. 487 Fremantle .. : К .. 2 
East London us Ks oe 795 Gibraltar RA m T 18 
Fremantle .. 671 Hong kong. eo 10 
Halifax P. "А РЕ .. 200 Madra3 is ee бе аә 15 
Т isbon us МИ 2 P 80 Melbourne .. es 3 . . 117 
Madras 4 ix es ys 88 » Teleg. mat. . 248 
Malaga e "S oe Des 90 Perth os . ee ee 245 
Melbourne .. Ha е .. 80 Port Elizabeth oe .. 60 
Port Elizabeth  .. os e 87 Rio Janeiro. Teleg. mat. " t6 
Rotterdam .. de zx uk xe 85 Rotterdam. Teleg. mat. .. 246 
Rt. Petersburg " Е R5 Santos we в sk .. 257 
Shanghai .. "T - .. 190 Shanghai .. ©» = "T 15 
Ringapore ,. 25 xs 2x 10 Singapore .. е X si 97 
Spezzia $i "T si oo R92 Bydney 2s ex i .. 1,826 
Stockholm. Teleg. mat. . 11 Townsville .. йа «s .. 1,106 
Svdney АА ӨЙ ve . 88 Vladivostock "m А 90 
Wellington .,.. 87 Wellington. ... M6 
Yokohama .. ee 89 ee 100 m Teleg. mat. . . 167 
Yokohama .. Я T . 1,050 

Total T £6,964 Total M £10,200 


Foreign Goods Transhipped. 


Alexandria. Teleph. mat. £78 Perth. Electrical machinery.. £900 
Barcelona. Electric tram plant 10,600 
Malaga Ex РА T „ NB 
Stockholm. Teleph. mat.. 9% 
Total 210,971 
— 
Aluminium Castings. — The popularity of aluminium 
castings for engine and machine work is considerably increasing, and 
there is a likelihood of brass and copper being to some extent 
replaced for such portions of engineering work as have hitherto 
utilised the older metals. The Eclipse Brass and Copper Oompany, 
Limited, of Halifax, who make a speciality of aluminium castings, 
37777 8 
new me or the 0 an 0 
omnibuses, and the vaporisers, crank chambers, silencers, &c., 
of a score of oil-driven engines of different types. We are informed 
that the special alloy, which enables this metal to be turned, bored, 
and threaded equally as well as gan metal brass, is possessed only by 
вна, and that the prices of the castings ате about the same as 
or 


Auction Sale.—Messrs. Smiths, Limited, have received 
instruotions from the Trustee under а deed of assignment to sell by 
auction on Monday, 15% inst, the plant, &c., of T. M. Hewitson, 
Oolonial Works, 138, Suffolk Street, Birmingham. There are gas 
engines, a dynamo, boiler, piping, and various electrical and other 
apparatus and fittings to be offered. 


Bankruptey Proceedings.—Under the failure of H. 
Kirk & Son, electrical engin 251, Fulham Road, the debtors 
attended last week at the London Bankruptcy Court, and passed 
their public examination upon accounts showing debts £770 13:. 10d. 


Total ee өө £900 


and assets £314 103. 3d. The business was started in 1897 at 


99, Drayton Gardens, and was there carried on until the landlord 
distrained in September, 1898. It has since been continued at 
251, Fulham Rod. The debtors attribute their insolvency to their 
inability to get in book debts, to heavy expenses at Drayton Gardens, 
and to loss through the distraint before referred to. 

The public examination of John Evelyn Liardet was ordered to be 
concluded last week at the London Bankruptcy Court. The debtor 
in the course of his evidence stated that he was largely interested in 
water motors, electrical accumulators, and hydraulic apparatus for 
irrigation purposes in connection with which he had rented the Old 
Mill Works, Oowley. His appearance at the Oourt was due to his 
inability to realise the patents to advantage. The accounts filed 
under the proceedings show liabilities £5,647, against assets valued 
а$ £19,000, but proofs amounting to £10,757 had been admitted by 
the trustee, and the creditors have accepted а composition arrange- 
ment providing for 7e. 6d. in the £. The Official Receiver has 
reported that having regard to the nature and uncertain realieable 
value of the assets, the offer appears calculated to bene flit the 
general body of creditors. 

Mr. T. H. Kaye, 4, Ramsden Street, Huddersfield, has been 
appointed trustee in the case of J. E. Stott (J. E. Stott & Oo.). 

According to notice in the London Gazette a first and final dividend 
of 1144. in the £ is payable on May 18th in the case of F. Jones, 
electrical engineer, New Wandsworth, at the offica of the Official 
Receiver, 24, Railway Approach, London Bridge, S. B. 

The case of David Cook, electrical engineer, 165, Queen Victoria 
Street, EC., came before Mr. R: Giffard at the London 
Bankruptcy Court last Wednesday, upon the debtor's public examina- 
tion. The debtor formerly acted as general manager and chief 
engineer of the City of London Electric Lighting Company, but left 
their employ at the end of 1894 in consequence of ill health. He 
next speculating in abares, and by October, 1895, he had 
acquired in that way some £25,000, but has sinoe lost £35,000 and 
now owes £30,000. It was intimated that arrangements were in 

rogress for the paymefit of a composition and his Honour adjourned 
the examination until June 7th. 


W. А. Charles and J. S. Bisckwell electrical engineers, Leicester 
and London, trading as the Oentral Electrica) and Engineering Com- 
pany, attended last Wednesday at the London Bankruptcy Court, and 
were allowed to pasa their public examination upon acoounts 
showing liabilities £1 726 (unsecured £1,423), and assets £571. They 
stated that in 1897 they commenced business at Leicester, and Jater 
in the same year they rented showrooms in London. Their failure 
was due to the unsuccessful attempt to float the Steady Arc Lamp 
TEST Limited, with a view to putting before the public their 
p mp. 

Mr. R. W. Marsden, 52, Belvolr Street, Leicester, has been appointed 
trustee in the case of W. A. Charles and J. B. Blackwell (Central 
Blectrical and Eogineering Oompany). 


Liquidations, Dissolutions, &е,—А petition for the 
winding up of Messrs. Nalder & Hilton, Limited, will be heard at 
the High Oourt before Mr. Justice Wright on May 17tb. The 
e presented by a creditor, Mr. A. Wheeler, of Byne Road, 

enham. 

. Messrs. L. E. Bowden and F. B. Higlett (Bowden, Higlett & Co., 
electrical engineers, Osslow Street, Guildford, and Dorret Street, 
Salisbury Square, Е.О.) have dissolved partnership. Debts will be 
attend d to by Mr. Higlett. 


Books Received. — “ Electro - Magnetic Theory," by 
Oliver Heaviside. Vol. II Electrician Printing and Publishing 
Company. 12e. 6d. 

“15 Lr zioni Sperimentali su la Luce considerata come fenomeno 
elettromagnetico,” by A. Garbasso. Milan: Editori della Rivista 
L’Elettricita. 

„II Montatore Elettricista,” 4th edition, by Ing. B. Barni. Milan: 
Editori della Rivista L'Elettricita. | 


Catalogue.—Messrs. O. W. Treacher & Oo., of Queen 
Victoria Street, send us an illustrated catalogue ү psges) of electric 
light material, including plant and accessories for lighting equipments. 
There are some general notes cn wiring and running small installa- 
tions, also particulars of accumulators, electroliers, and a variety of 
other requisites. | 


The London Vestries and Maps of Areas of Supply. 
—The London County Council is sending to each of the vestries 
having tbeir own electric lighting stations a letter requesting the 
supply of maps in relation to aress of supply and other matters in 
connection therewith. The Ocuncil is apparently exceeding its powers 
in its demands as the following letter, addressed by the Clerk of the 
Council to the St. Pancras Vestry, will show. The letter, which is 
typical of those forwarded to the Shoreditch and other vestries, is as 
follow :— 

Thave been directed to call the attention of the Vestry of St. Panoras to the 
fact that the Electric Lighting Order, confirmed by Parliament, under which 
your Vestry, as the undertaker under the Order, sappie electrical energy in 
the areas specified in the schedule attached to the Order, requires that “the 
undertakers shall forthwith, after commencing to supply energy under thig 
Order, cuse а map to be made of the area of supply, and shall cause to be 
marked thereon theline and the depth below the surface of all their then existing 
mains, service lines, and otherunderground works and street boxes, and shall once 
In every year cause such map to be duly corrected, во as to show the then exist- 
ing lines," and “shall also, if so required bythe . . . County Council, cause 
to be made sections showing the level of all their existing mains and under- 
ground works other than service lines.“ And it is further provided that “the 
undertakers shall, if so required bythe . . . County Council, supply to them 
‚ . a copy of any such map or section, and cause such copy to be duly cor- 
rected so as to agree with the original or originals thereof as kept for the time 
being at the office of the undertakers.” 

The Council, having every desire to allow the undertakers А free course in 
the conduct of their business, and not to require that information not imme- 
diately wanted should be given prematurely, has hitherto refrained from 
asking for compliance with the statutory requirements above quoted. AR, how- 
ever, most of the Orders were granted some years since, and the obligations of 
the undertakers a8 regards the supplv of electrical energy in their respective 
areas have been to a great extent fulfilled, I have been directed to ask that 
your Vestry will, as soon as possible, in compliance with the above require. 
ments, supply the maps and particulars specified therein. The number of the 
section containing these reauirements is not the same in all the Orders; but I 
may mention that the heading of the section is ' Maps," and the side-note 
“ Map of area to be made and deposited." | ; i 

I have to ask that you will be good enough to inform me at what date the 
maps and particulars can be supplied to the Council. 


The Electricity Committee of St. Pancras Vestry, in reporting 
upon the request, state that the Oounty Oouncil have no power to 
prescribe the scale of map, that power being reserved to the Board 
of Trade. The Oommittee also state that it is not incumbent upon 
the Vestry to cause to be made sections showing the level of all 
existing mains and underground works at the requirement of the 
County Oouncil. The Vestry have supplied the Council from time to 
time with plans and maps of the extensions of mains, carried out on 
a tale agreed upon between the engineer to the County Oouncil and 
the Vestry’s electrical engineer, and these maps have been completed 
to the end of 1897. The St. Pancras Vestry bave therefore decided 
to inform the London Oounty Council that they have fulfilled their 
obligations in this respect to the close of 1897. 


The Electrical Power Transmission Company.—A 
new concern under the above name has been started at Albert о 
Hammersmitb, for the purpose of supplying plant for the electrica 
transmission of power, and also to manufacture several special electrical 
appliances, particularly a newly patented automatic motor switch, 
which fulfils all the requirements of the most execting Corporation 
engineers, and has other points entirely novel. The company has 
taken over the patent of, and are manufacturing, a new arc lamp of a 
very simple and reliable character. From the nature of their 
contract business, the company will have many orders to give out to 
the trade, in connection with indenta received from its connections in 
the Coloni: s, for all classes of electrical work. Nocompany has yet been 
registered, the business being under the direction and on account of 
Messrs. Powell-Jones & Co., 7, East India Avenue, who Have large 
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connections in the Баве, but а limited company under the above name 

will be registered shortly, of which the above firm will become 

maniging agente. Mr. Walter F. Jones, A. M. L E. E., M. I. Min E, late 

of Messers. P. R. Jackson & Co, and formerly of Messrs. Easton, 

он & Goolden, has been appointed manager and engineer at 
e works. 


Electricity in Cardiganshire.— It is stated tbat the 
Frongoch Mining Company purpose, after completiog extensive im- 
provements in the work and mode of working their mines, to work 
them by electricity. 


Removal.—The British Thomson- Houston Company, 
Limited, have moved their Glasgow office from 634, Bt. Vincent 
Street, to 141, West George Street. 


Report of the Grosse Berliner Strassenbahn A. 


Gesellschart.— We take the following details of the progress of this 
company from the issue of the Elektrotech. Zeitschrift for March 2nd, 
1899. The contrast between London, which does not yet possess а 
single mile of street electric tramway, and Berlin with 973 kilo- 
metres (or 60 miles) is striking. The equipment of the company’s 
lines with electricity is роса. The three lines of the company 
iu 1896 have now grown to eight lines, with 319 kilometres of track. 
About one-third of this is worked electrically, and of this latter total 
22:97 kilometres (or 14 miles) is worked by accumulatore. In 1898 
the company carried 172,000,000 persons, an increase of 8:38 per cent. 
upon the number carried in 1897; and the rec: ipte for fares amounted 
to £912,468. The car miles run in 1898 were 23,389, and the total 
expenditure was £499,741. The gross profits for 1893 were 2430, 894, 
and adding the sum carried forward from the previous account, the 
total available for distribution is £439,831. The net profit is £219,146. 
The original shareholders receive & dividend of 18 per cent. upon 
£1,068,750 of share capital; and after placing sums to the reserve, 
repairs, track re-laying, and sick and pension funds, £743 remains to 
be carried forward. The reserve fund now stands at £189,005; the 
repairs fund at £107,309; the track re-laying fund at £726,219 ; and 
the sick and pension fund at £32,568. The company employs 5,014 
persons, owns 5,471 horses and 1,461 cars, 375 of which carry motors. 
Up to the end of 1898, £2,780,361 had been paid by the company to 
the city authorities for street repairs, rent of roads, and income-tax. 


Smoke Nuisance.—At the Aberdeen Sheriff Court on 
3rd inst., Mr. W. Duthie, Banff Villa, Cults, has applied for interim 
interdict against Messrs. P. C. Middleton & Oo, electrical engineers, 
Calts, to prevent them from causing a smoke nuisance. After hearing 
the parties the Sheriff took time to consider the matter. 


South African Electrical News.—The British and South 
Export Gazette for May ssys that an order for two hauling engines of 
powerful type, to be driven by either 5 compressed air, 
may shortly be expected to be placed by the caster West gold 
mine.— The order for & high speed engine, of sufficient power to 
drive а dynamo of 525 volts and from 60 to 100 kw. capacity, has 
just been placed by the Johannesburg Town Council—4A third 
generator on the three-phase system, from the works of Mesera. 
Brown, Boveri & Oo., Switz zrland, is about to be added to the 
equipment of the General Electric Power Oom , Johannesburg. 
It will be of 500 kw., 3,300 volts, and а speed of 75 revolutions per 
minute. The field of the generator will be excited by two continuous 
current shunt-wound dynamos, each of 24 kw. at 75 volts, rannin 

450 revolutions per minute, manufactured by the Electric Construc- 
tion Oo., Ltd., Wolverhampton. Room for a fourth generator bas 
been provided.—-A new electrical plant is on order for lighting, 
driving and hauling purposes at the Ferreira gold mine. After 
receiving the report of the Borough Engineer on the cost of instal- 
ling an electric lighting system in the municipality, the Newcastle 
(Natal) Town Council have determined to defer the carrying out of 
the scheme for the present, on account of the cost. It has, however, 
been decided to acquire a small electric plant to light the Town Hall. 


Trade Announcements.— Messrs. H. A. Wood & Co., 
have removed to 71, Newington Butts, where they will exhibit 
various electric lighting, heating, and cooking apparatus, also motors 
and dynamos. Mr. H. A. Wood will continue to look after the 
Blackpool business, while Mr. C. J. Wood will watch over the 
London and Southern Counties work. 

The General Electric Company have acquired the business from 
Messrs. Gullette & Oo., manufacturers of electrical apparatus of every 
description, White Horse Electrical Works, Cowcross Street, E.O., 
having purchased their tools and plant. Mr. J. W. Gullette also has 
permanently joined the staff of the General Electric Company asa 
technical manager in their Peel Works, Manchester, to superintend 
the manufacture of high class telegraph, electric bell, and telephone 
instruments. 

Messrs. Spurgin & Oo., have opened offices in Cowgate, Peter- 
borough, as electric light contractors. 


ELECTRIO LIGHTING NOTES. 


Barking.—Last Friday night the electric light was 
switched on to a number of private consumers. The formal switching 
on for street lighting takes place in the course of а few days. 


Barrow.—The Council has resolved to instruct Messrs. 
Kincaid, Waller & Manville to plans and specifications for 
extensions to the electricity plant, and tenders will be invited and 
accepted, subject to the consent of the Local Government Board 
being obtained. 
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Bath.—The noisy arc lamps seem to be giving rige to a 
great deal of trouble. At the last meeting of the. Electrio Light 
Committee they again came vadet discussion, correspondence from 
Mr. Hammond being - read. Mr. Hammond in а report said that the 
contractors proposed to deal with the noise nuisance by redncing the 
pressure on all the lamps. With that ia view, they had prepared a 
batch of 10 choking coils for immediate trial. They had overhauled 
the mechanism of all the lamps, in order to put them in a uniform 
condition. The contractors disclaimed individual. responsibil ty, 
because inferior carbons were being used, and the pressure at the 
circuits was not kept uniform. He recommended the Committee to 
remove any doubts the contractors might have on that score. Mr. 
Metzger eaid they had used the same make of carbons as the con- 
tractors recommended. The Oommittee decided to draw up а state- 
ment containing the pith of what the cheirman, Mr. Metsger, and Mr. 
Isaacs had said, for the perasal of Mr. Hammond. A statement pre- 
pared.by the clerk as to the finances of the electricity undertaking 
Shows that the revenue account is overdrawn by £1,534, and tbe 
capital account (less £4,500 to come ia) to the amount of £3,769. А 
proposal to adopt а sliding scale of charges was deferred until the 
Committee can give it fall consideration. 


Beckenham.—A Local Government Board inquiry was 
held last week regardicg the Council's proposed loan for £37,160 for 
the electric light schema. Daring the past seven years since the 
provisional order was obtained, echemes have been prepared by Mr. 
Gisbert Kapp and Mr. R. P. Wilson. In November last the Board 
of Trade informed the Council that unless the order were put into 


operation without further delay it would be revoked. The Council 


acquainted the' Board of Trade with the steps being taken, and 
received in reply a letter postponing for six months the question of 
cancelliag the order. Ia reply to the invitation to undertake the 
supply of the whole plant and maobinery, the lowest and most favour- 
able tender was from the British Insulated Wire Company, Limited, 
in the sum cf £25,054. Tenders fpr buildings and chimney and four 
house refuse destructors forming the generating station were abont 
to be invited, and were estimated fo cost £12,046. The loan for which 
sanction was applied for was ther fore made yp as followa:—The 
British Insulated Wire Company's tender, £25,054 ; estimated cost of 
buildings and chimney, rosdway and dust destructors, £12,046. · 


Belfast.— The Belfast Council has appointed a rnb- 
committee to visit Glasgow and several other cities for the purpose 
of seeing a special type of mechanicil stokers, as applied to water- 
tube boilers, working, and several other matters in connection with 
electrical statiors generally. 


Black pool.— At last week's Council meeting Alderman 
Brodie submitted the statistics of the Electricity Department for the 
year ended March 31s*. The income was £15,508, and the expendi- 
ture £8,044, leaving a gross pr fit of £7,464. Deducting interest and 
sinking fuod, amounting to £5,324, there was an available balance of 
£2,140. It had been argued that now that the electricity works were 
being made to pay, а reduction of the for the light should be 
made. He reminded them, however, that some three years ago, 50 
miles of their cables went wrong, and became absolately useless. A 
вовреовз account was therefore created to the extent of £192,000, 
which had to bs paid off, and until that was done there could be no 
general reduction in the price of olectricity. Tarning to the Tram- 
ways Department, he ssid the income bad been £18,220, with an ex- 
penditure of £11,540, leavirg a gross profit of £6,680. Tae interest 
and sinking fund absorbed £3,180, leaving an availab'e balance of 
£3,500. The total mileage for the year was 259,754, as against 220,818 
in the previous year, being an increase of 38,936. The total number 
of passengers carried was 2,881,027, as against 2, 279,20 9, being an 
increase of 601,818, and of over а million on the year 1897. The 
electrio energy for the tramway was supplied by the Electricity 
Department, and a charge of 2d. per unit was made. The total cost 
of traction, therefore, was £1,500 for the year, being a shade under 
14d. per mile. Now that the ove: head system was being substituted, 
it was hoped that the cost would be redaced to.under 1d. a mile. 


Bognor.—The Urban Council has referred to the El ctric 
Lighting Committee an offer received from gentlemen connected with 
the Bogacr-Obichester electric tramway scheme to supply electric 
light to the town. 


Bridge of Allan.—The Danblane Commissioners resolved 
to sanction the application i, ош Electricity Corporation 
for the lighting cf the two burghs by electricity, if the Bridge cf 
Allan Commissioners sanction was obtained. The Bridge of Allan 
authorities will not consent to the proposed provisional order, so the 
scheme falls through. 


Brighton.—In the £64,000 proposed loan for 1899 and 
1900 referred to last week, the principal amounts are :—Boilera and 
steam piping, £6,600; condensers and oooling towers, £7,000; 
dynamo, &c., £5,500; new feeders, £21,900; new distributors, £7,500; 
and new house services and meters, £7,500. 


Bristol.—In в report to the Council, the Electrical Com- 
mittee state that they have been asked to join їп а scheme for 
providing the necessities for an electrical wiring and installations on 
the hire-purchase system. The Committee bave drawn up an agree- 
ment with the promoters, and this they advise the Council to enter 


into. 

At Tuesday's Council, Mr. Pearson, chairman of the com- 
mittee, in moving that the authority be given, mentioned thet 
the new alternators would be needed for the further development 
of the electrical station, and the order had to be given now, 
because they were informed the state of business in English 
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electrical houses was such, that there was little chance of getting 
machinery delivered in less than 12 or 16 months from the date 
of the order. The Electrical Committee had consequently 
pressed the matter on.—Mr. Livy Langfield remarked that America 
had been supplying a good deal of machinery lately, but he hoped 
this order would go to an English firm.—Mr. Pearson responded that 
it was much to be regretted that with English firms there should be 
this delay in manufacture; it was because the Electrical Committee 
were desirous of going to English firmsthe matter had to be pushed 
on. It was possible if they went to an American firm they might 
get the machinery—he did not say во good—but quicker.— Alderman 
Low (a director of the Bristol Tramway Company) could, he said, 
par od confirm that. The committee’s recommendation was 
agreed vo. | ~ 


Buxton.—The Local Government has sanctioned the 


borrowing of £24,769 for the electric light installation. 


Camberwell.—The Vestry has empowered the General 
 Purpeses Committee to engage expert advice upon the question of 
acquiring the works of the County of London and Brush Provisional 
Pop e n parish. The company is said to have expended 
: в. 93. 


Canterbury.—The Town Council has decided that for 
incandescent lighting 16-0.P. lamps with 15 reflectors should be 
adhered to, except in open spaces or for lighting cross streets, when 
the prism lens will be used. The Local Government Board has 
sanctionsd the loan for additional plant asked for by the civic 
- authorities. ä | 

Catdiff, —At a recent meeting of the Lighting Committee, 
counsel's opinion was submitted with reference to the dispute with 
Messrs. Ferranti as to the delay in the erection of the engine at the 
works. Counsel advised that the Corporation had а good cause of 
action, and it was resolved that the town clerk issue a writ for the 
recovery of damages from Messrs. Ferranti.: The penalty is claimed 
at the rate of 1 per cent. per wet k for the 24 years, the percentage 
being based on the purchase price of the engine, £3,250. 

In consequence of 103. per ton advance in iron, Mr. Jackson, of 
‘Cardiff, cannot carry out the contract for lamp pillars without an 
«xtra 2s. 64. each is added to the price of the 200 ordinary pillars and 
Зз. 6d. to the 25 special pillars. It was resolved to offer the con- 
tract to the next lowest tenderers, Me: srs. Rogers & Co., of Pengam, 
and in case they do not accept, to advertise again. 


Chelmsford.—The report of Mr. Hammond as to the 

undertaking of the Chelmsford Electric Lighting Company is urder 

‚ the consideration of the Lighting O: mmittee, who will shortly report 

upon it. бо far the report is termed “ private tothe Council,” though 

rumour has it that £24,C00 is set down by the consultant asa fair 
price, whereas the company wants £42,000. : 


»Chelsea.—The Chelsea Electricity Supply Company is 

- reducing its price Tor current to users on 200-volt supply after Bep- 

tember 29th. The price will be 6d., from 6d. to 3d. per unit on the 

ber maximum demand system, 100-volt consumers will have no 
. reduction. | 


Crewe.—The Local Government Board has sanctioned 
the Council's application for a loan of £20,000 for electric lighting 


purposes. 


Croydon.—Notwithstanding the loans which have been 
sanctioned for electric lighting by the Local Government Board, the 
Corporation have found it necessary to go to the Board again for power 
to borrow money for fuither extensions, and Col. W. R Slacke, RE, 
has jast held an inquiry into the application of the Corporation for 
power to borrow £22,U00 for station and main extensions. The prin- 
cipal part of this sum is required for extentions at South Norwood. 
At the inquiry Mr. Minsb all, .lectrical engineer to the Corporation, 

‘informed the inspector that the number of private lamps had 
increased, up to March 4th, from 17,412 to 31,220 of 8 O.P. The 
revenue from private lighting now amounted to £31,0C0 


Dawlish —The Council has appointed a committee to 
consider а communication from Mr. Taylor re electric lighting. 


Ват, — Тһе Burgh Commissioners last Monday con- 
sidered an electric lighting scheme in private. 


Dorchester. — Having considered communications 
received relating $o the electric lighting of the town, the General 
 Parposes Committee has recommended that no action be taken in the 
matter at the present time. 


Durham.—The Council will ask the Board of Trade to 
re-insert the tranfer clause in its provisional order. 


.. Ealing.—The Electric Light Committee reports 448 more 
lamps applied for, making a total of 22,443, of which 22,117 are соп- 
nected to the mains. 


Eastbourne.—Mr. Н. W. Wilkinson, electrical engineer 
to the Electric Light Company, has informed the Electric Lighting 
Committee that he proposes taking up private practice as а consulting 
electrical engineer, and will not therefore seek appointment by the 
Oorporation when it takes over the undertaking. 


Edinburgh.—The other day the Electric Lighting Com- 
mittee had before them the electric supply estimates, which showed 
that the ordinary expenditure for the current year, including sinking 
fund and contribution to the reserve fund, was £67,605, and the esti- 
mated revenue was the same. The estimated contribution to the 
reserve fund was £6,475. The estimated expenditure for 1898-09 was 

· £60,960, including a contribution to the reserve fund of £7,000, while 


‘the estimated revenue was £55,450. The actual expenditure for 
1897-98 was £35,025, including & contribution to the reserve fund of 
£460, and the actual revenne for the same period was £38,049. It 
was reported by the convener that the number of new lamps supplied 

‘for between April 14th and 27th was equivalent to 7,778 8-candle- 
power lamps. n 

Elland.—The District Council has before it a letter from 

English Industriale, Limited, of Manchester, asking whether the 
Council is open to deal with the question of erecting an electric 
station for light, power, and eventually tramways purposes for their 
district. The general opinion seems to be against allowing а com- 
pany to have the monopoly. 


Enniskillen.—The Urban Council has requested Messrs. 
Boott to prepare specifications for lighting the town hall by gas and 
electricity espect. rely: They are also advertising for tenders. 

Epsom.—The Council has decided to consider along with 
the tenders when received for electrical plant, a letter received from 
an electric light company suggesting that if the matter were placed 
in their hands they would be able to supply at cheaper rates to ооп- 
sumers than the Council would be able to do with its own plant. 


Erdington.—The chairman of the Council will move that 
application b» made for a provisional order. 

Eton.—The Urban District Council have decided to 
reconsider the question of lighting the town by electricity, and a 
5 has appointed to make further inquiries into the 
cost, &с. 


Exeter.—A new ecale has been adopted for the supply of 


: electricity for motive pones The price is to be 3d. per unit, except 


from 6 p.m. until midnight from Michaelmas to Lady Day in each 
year, when the charge will be the same as for current for lighting. 


Farnham.—The Distriot Council will hold a special 


meeting to discuss the electric lighting question in connection with 


Mr. Warden-Stevens’s report. 


 Garston.—Last Friday's London Gazette contains notice 
of the intention of the Urban District Oouncil to transfer its 
provisional order to the Garston and District Electric Supply 


Company. i 


Govan.—At a Dean of Guild Court last week the Govan 
Commissioners were granted lining for the erection of part of the 
HH Seti buildings in Helen Street in connection with the installation 
of electric light in the burgh. The buildings are to be of the character 
usual in such erectione. The estimated cost of the whole installation, 
including mains, machinery, ёс, is £20,000. Building will be com- 
menced immediately, and it is expected that the principal streets 
will be lighted about the beginning of October. 


Hamburg.—On 8rd inst., in the evening, owing to a 
short circuit in the main cable of the electrical works, more than half 
the city was thrown into darkness. At the same time many electric 
motors were rendered useless. 


Hampstead.—The Vestry has decided to inorease the 
electricity works staff by promoting Mr. J. Leadbeater to the post of 
аа assistant engineer and engaging an additional assistant 
engineer. 

Hanley.—The Town Council has resolved to apply to the 
Local Government Board for a loan to raise £4,000 for electric 
lighting. is | 

Islington.—The Electric Lighting Committee report 
that they bave considered the proposed extension of mains to the 
Hornsey Rise and Newington Green districts with a view to providing 
both a public and private supply, and a report by the engineer on the 
subject. If undertaken, the work would take a pericd of two years 
to acoomplish, and as the extensions would prove to be advantageous 
the committee express the opinion that they are desirable, and that 
the scheme for lighting the thoroughfares in the Highbury New Park 
district by means of arc lamps, which has been held in abeyance 


pending the completion of certain experiments by Mr. Gay, the 


electrical engineer, should aleo be p ed with at the same time. 
The committee, therefore, reccmmend that on the receipt of sanction 


to borrow tbe money, the several works should be carried out. In 


the course of his report Mr. Gay pointe out that 105 d lamps 
would be sufficient for the Hornsey scheme, and that cost, in- 
cluding low tension mains and six transformers for both public and 
pini supply, would amount to £34,000. With regard to the 

ewington Green project, the electrical engineer estimates at £26,000, 
the probable expenditure for conduits, pipes, cables, labour, including 
56 street me abc providiog for low tension mains and four trans- 
formers for both public and private supply. On the subject 
of the public lighting of Highbury New Park district, it may be 


remembered that Mr. Gay asked the Electric Lighting Committee to 


defer the question until he had carried out certain experiments with 
arc lamps of the enclosed type. The electrical engineer now states 
that continued experience over a period of some 18 months has proved 
the unreliability of these lamps when compared with those at pre- 
sent in use, and that he is therefore compelled to abandon the idea 
of proposing the employment of enclosed arc lamps for that par- 
ticular district. The engineer suggests tbat 72 arc lamps of а similar 
type to those already adopted in Islington should ba erected at а cost 
of £7,150; and, а above mentioned, the Electric Lighting Committee 
recommend the Vestry to carry out АП three proposals. 


Kettering.—The Council has decided by nine votes to 
eight to call in an to draw up a report with a view to carrying 
out the electric ligh powers. | 
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Kidderminster.—The Corporation has now transferred 
the 1891 provisional order to the Blectric Lighting and Traction 
Company, Limited. 


Leamington.—The Electric Lighting Committee has 
received a draft clause proposed to be inserted in the Corporation 
provisional order by the Board of Trade. A special meeting of the 
Council will be held to-day (Friday) to come to a decision on the 
electric lighting question. 


Leatherhead.—A canvass of ratepayers is to be taken on 
the electric lighting question. 


IAmerick.—Last week the Corporation had before it a 
proposal signed by Charles W. Sax, on behalf of the Dablin District 


and Provincial Electricity Corporation, for acquiring the Limerick 


Gasworks. The conditions offered are— 


1, That the provisional order for electrio lighting granted to the Corporation 

by the Board of Trade be transferred to the syndicate. 2. That the order for 
lighting by gas be transferred to the electricity corporation. 8. That the syndi- 
cate take over the gasworks at a price agreed upon bv qualified valuers. 4. 
That the electricity corporation should supply the public lighting at 8d. per 
unit, and the private lighting at a maximum of 6d. per unit. 
The Council were not disposed to entertain the application, but 
appointed а committee to specially consider the question of giving 
effect to the order possessed by the Oorporation. The Council 
adjourned an application from the Limerick Electric Tramways 
Oompany to promote electric tramways in Limerick until a duly 
qualified meeting was summoned. 


Levenshulme.—The Manchester Electricity Committee 
informs the District Council that every effort is being made tə 
supply Levenshulme with electric light, and it is hoped that every- 
thing will be completed, ready for the purpose, for next winter. 


Longton.—The Town Council has referred back to the 
Hlectricity and Tramways Committee a proposal that Mr. Giles, the 
electrical engineer, also act as tramways manager at an additional 
£200 per annum. His present salary is £300. 


Maidenhead.—The poll on the electric lighting question 
has resulted in 310 votes for a municipal plant and 118 votes for a 
company undertaking the work; majority for municipai control, 198. 
The Council has instructed the borough surveyor to prepare plans for 
electric lighting station to be erected on certain land already pur- 
chased by the Council for sewage disposal purposes. The Local 
Government Board is being asked to consent to tho use of the land for 
electricity work», 


Marvlebone.—At the last meeting of the Marylebone 
Vestry Mr. E. White, L.0.0., asked what had happened with regard 
to the proceedings between the aao gine Electric Sspply Com- 
pany and the Vestry. The clerk said the matter was now in the 
hands of the solicitor, who had written to the company, asking them 
to stop the work that had been commenced pending the decision in 
the Court, and this had bern done. The roeds had been broken open 
without the leave of the Vestry, in contravention cf tbe agreement 
entered into tetween the company and the Vestry. It was men- 
tioned that the company applied to tbe Vestry in January last for 
permiesion to open the trenches in question, but the Vestry bad not 
replied. On account of the prohibitive cost of electr io street light- 
ing inquiries are to be made by the Works Oommittee as to the cost 
of incandescent gas lighting for certain roads. 


Hiddletop.—The Corporation has adopted an electric 
light scheme and will apply for power to raise a £20,000 loan. 


Monmouth.—The chairman of the Drainage and Electric 
Light Committee reports that up to the present the demand for private 
and public lights was cqual to 1,608 8-O. P. lamps. Two turbines 
would produce only 1,120 such lights, and deducting 20 per cent. for 
waste gave 884. However, as there would never be much more than 
half the lights required at the tame time, they had sufficient power 
for the present, but fresh orders kept coming in every day, and a 
considerable saving would be «ífected by purchasing the turbine 
within the contract year. The consideration of the purchase of a 
turbine was adjourned for a furtnight. 


Newport.—The Corporation last week passed minutes of 
the Electricity Oc mmittee, which included a report from the office 
manager, for the quarter ended March 31st, 1899, as follows:— 
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n: cted (іп. раіс огт generation costs (nO! revenue 
con- : during the includin ; 
Perlod. gumers oluding ares) паара inki 8 (Including 
to date. 9d" ivalent МЯ distribution fung n meter 
tej (wo 8 C. P. (including per unit. fund and rents) 
lamps arcs). interest). Ў 
т=з ж л ы а ae Sc ЫА OE СЕЕ м, 
| 
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ep de d | Arc $2,303 
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81, 1:99. 287 94,707 111,810 2:154. 1,004 2 10 2,027 14 0 
nile ый) 
Corres- Inc. 55,232 | 
ponding Are 80,071 | 
period | 
last year; 204 | 17,772 65,303 2 40d. 852 :6 8 ee 1 4 


669 more lamps have bren applied for, and the present total con- 
nected and on order is 28,161 8-O.P. A sub-committee has been 
conferring with the town clerk regarding defence of the action 
brought by Mr. Stephen Taylor for an injunction to restrain the Cor- 
poration from working their electric lighting machinery. The borough 
electrical engineer bas reported, giving a comparison of the capacity 


of the plant, with the number of lights connected, showing the plant, 
exclusive of the reserve machinery, to be overloaded. He is going 
into the question of “ blowing off” the boilers, with a view to pre- 
venting steam from being discharged into the sewers, so as to be an 
infringement of the Corporation Act, 1889. An order has been given 
to the Electric Construction Company for an electric eapstan (£155) 
for facilitating coal shunting. 


Neyland.— The Parish Council, as it will not be permitted 
by the Local Government Board to put down an installation, is writing 
to a few contractors to know their terms for supplying the parish 
with electric light. 


Perth.—The Electric Lighting Committee has conferred 
farther with Mr. Hawtayne re the electric lighting scheme, and has 
fixed upon a suitable site for works, with convenient railway access 
and Pec supply. Trams may bs worked from this generating station 
eventually. 


Portsmouth.—A local paper says that the Electric Light- 
ing Committee will shortly present а balance-shret, showing a balance 
on the year's working of about 22.000. But at the present time the 
Committee are considering а complaint from the Postmaster-General 
that the wires interfere with the working of the Government tele- 
graphs, and the suggested remedy would entail an expenditure of 
nearly £5,000. Itis obvious, therefore, that the profit cannot at 
present be applied to the relief of the rat:s. 


Salford.—Mr. F. A. Wilkinson, of London, has been 
appointed assistant electrical engineer for the borough of Salford at 
a salary of £160 perannum. On the recommendation of the Electric 
Light Committee the Corporation have decided to lay а new main to 
supply the Eccles Old Road district in place of the present defective 
one. It was decided that plant be put down at the new cenerating 
station to be erected in Strawberry Road, Pendleton, 
capable of developing 3,600 indicated horse-power to meet the 
demand for traction purposes; that five machines, of 750 kilowatt, 
equal to 1,200 indicated horse-power each, or an aggregate of 6,000 
horse-power, be adopted to meet the immediate and future demand 
for lighting and power, exclusive of traction purposes; that Lan- 
cashire boilers be adopted, and that engines running at a speed not 
to exceed 100 revolutions per minute be adopted. 


Salisbury.—A member of the Council has postponed for 
the present a proposed motion that the Council buy over the eleo- 
tricity undertaking. : 


Sandown (I. O. W.) .— The District Council recently 
received from the Board of Trade a draft provisional order, proposed 
to be псалт M а company. The Council has replied, making several 
observations. 


Sheffield,—In a recent report to the Station Sub- Com- 
mittee by Mr. Johnson, manager and engineer at the electric light 
works, he says: 


When the machinery which ів now being erected In the station is completed 
and in working order, there will bea total machine capacity of 9,800 kilowatts, 
capable of sustaining at full brilliancy 88,000 16-C.P. lamps. Owing to the con- 
ditions of the division of supply amongst the various círouits and districts, it is 
not desirable to calculate upon a useable capacity of more than 1.97 0 kilowatts, 
which will sustain 82,500 16.C.P. lamps. The possible demand upon the 
machinery for current at the moment of making this report is equal to 40,766 
16-C.P. lamps, that being the equivalent number of lamps already connected to 
the supply mains. By the end of this year the number of Jamps connected may 
have increased equal to 50,000, especially if public lighting is taken up by the 
Corporation in the manner I have suggested elsewhere. Experience has shown 
that the maximum demand for current during the heavier parts of the months of 
December and January occasionally reaches 60 per cent. of the total number of 
lamps connected. If bythe end of this year the maximum demand should 
reach 50,000 eps: 60 per cent. of that number will be equal to 80,000 lamp 
whilst the useable capacity of the machinery is equal to lamps I am. о 
course, assuming that the machinery which is now being erected by the Brush 
Electrical Engineering Company perform al) the promises that have been 
made on its behalf. The design of this machinery, however, is a departure 
from the ordinary English practice, and the results of its trial runs are awaited 
with considerable interest. If either that machinery or any of the other 
machinery should fail in any way (I donot anticipate anything of the kind; but 
in electrical machinery the unexpected sometimes happens) then the station 
may be somewhat pinched to get through the requirements of Christmas time. 
The station has not at any time been in the possession of machinery 
sufficient to meet extraordinary contingencies, oving: firstly to a diff. 
culty in obtaining suitable machinery from the limited sources of 
supply, which difficulty was аосепіпа by the recent engineers’ strike; 
and, secondly, to a reluctance to order more machinery than was absolutely 
necessary to serve for the time being, owirg to constant improvements in 
design, due to extended experience, and especially as these improvements have 
invariably provided more mechanical and electrical stability, and greater 
economy in the production of current. Perfection in construction of machinery 
has probably not even yet been arrived at; but there is less need for hesitation, 
and as the demand by the public for electrio lighting continues to increase, the 
time hascome when additional machinery should be ordered. The machinery 
now being erected by the Brush Electrical Engineering Company, Limited (if 
all turns out well) will occupy a distinguisbed position among electri^ lighting 
разе, but it will be some time before it ia ready, and I shall require to саге- 

ully observe its performance under all possible conditions of working, before 
undertakine to advise tbe Committee in respect of it. Quotations have been 
obtained for further machinery. and which it is desirable should be of one or 
other of the types already in use here. The quotation by Messrs. Ferranti, 
Limited, for the delivery of a 1,000-kilowatt steam alternator for £9,500 is the 
lowest by a considerable sum. About 1,500 horse-power of machinery, made 
by Messrs. Ferranti is already fixed in the Sheffield electric lighting station, 
and it has given satisfaction. Acting on the instructions of the Committee, I 
have recently inspected macbines of smaller size than 1,000 kilowatt, of Messrs. 
Ferranti’s manufacture, in use at Derby and Hanley, and a larger size at the 
Bankside station of the City of London Electiic Lighting Company. These 
machines carry improvements in details upon the 1896 type of Ferranti 
machinery in use here, and still further improvements upon all the above- 
mentioned machines have been incorporated in a specification which has been 
settled by Messrs. Ferranti and myself, and which are included in the price 
quoted. A steam alternator of 1,000 kilowatts will supply current sufficient to 
incandesce 17,000 16-candlc-power lainps; it will require 1,700 horse-power to 
work it, and I propose that it shall stand in the new extension of the station. 
Messrs Ferranti willcontrect to have the plant running by the beginning of 
December next, if it is ordered at once, 
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Shrewsbury.—The Electric Lighting Committee is oon- 
sidering the question of reducing the charges for electric current. 


Sleaford,—Mr. B. Smith, of Oswestry, prepared an elec- 
tric lighting scheme for the District Council, the cost of which, 
including provisional order and site, is £5,164. The Council last 
week approved thereof and decided to apply for a provisional order 
and for power to raise the necessary loan. . 


Stanford-le-Hope.—The contract for supplying the 
village with electric light having fallen through, а public meeting is 
to be called to consider the question of gas supply. 


Stirling.—The laying of the electric light cables has 
been commenced by the Callender Company. 


Stonehouse.—The Works’ Committee does not advise 
the Council to further entertain the proposal of the English: Icdus- 
trials, Limited, re electric lighting at present. 


Stretford.—Mr. John Roberts, the chairman of the 
Council, has been appointed chairman of the Electric Lightirg and 
Tramways Committee, and Mr, Philip Estcourt, deputy chairman, for 
the ensuing year. 


Uekfield.—The Raral Council has received a letter from 
the Board of Trade stating that the application for a provisional 
order in. the matter of Crowborough чш lighting would not be 
proceeded with. 

Vienna.—It is stated that the municipality is about to 
erect electric light works, for which a loan of 15 million florins has 
been agreed to, to cover the contract. 


Walsall.—At Monday's Coancil meeting it was reported 
that the total number of electric light consumers supplied on April 
30th last was 141. The total number of units generated at the station 
during the month was 10,835, and the machinery had b:en run, and 
when the uudertaking paid the advisability of а further reduotion 
might be congidered. 


Wellingborough.—The Highway апа Lighting Com- 
mittee recommends the Council to adopt Messrs. Horsfall’s refase 
destructor, and to ask them to prepare complete plans and estimates 
with а view of adopting the system in connection with а future 
supply of electrical energy. | 

Wolverhampton. — The Town Council on Monday 
resolved that to consumers of energy to the extent of 
30,000 units annually and upwards the charge shall ba at a uniform 
rate of 31d. per unit, and that any previous resolutions of the Council 
Lu. may be inoonsistent herewith be rescinded or varied accord- 

у. 

Worksop.—The Council has decided to appoint an elec- 
trical engineer to prepare an electric light scheme. It is thought 
necessary to take time by the forelock. 


Yarmouth.—The Town Council on Tuesday referred 
back to the Electric Lighting Committee а recommendation to spend 
an additional £27,000 upon plant, in order that Mr. W. Н. Preece, 
the Council's consulting electrician, may submit a report. 


Yeadon.—The District Council last week had before it 


the question. At the same meeting the 
question of extending the Yeadon Council's provisional order for 
electric lighting to Guiseley and Rawdon, will also be discussed with 
those two authorities. 


ELEOTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Ashton.—The first electric car was run on 28th ult. from 
уги Le E On 3rd inst. a trial run was made from Denton 


Bristol.—It is stated that the work of preparing the 
electric track between the Drawbridge and Totterdown and the Old 
Market Street and Temple Meads and Totterdown is so far com- 
pleted that the standards would soon be in position, and the electric 
traction would commence by Jaly 1st, these sections being worked by 
current from the Bt. George station. 


Crewe.—The town clerk has received intimation from the 
Local Government Board that the order, after inquiry by the Light 
Railway Oommissioners, for the construction of light railways or 
tramways at Crewe, has been withdrawn., The order for Crewe was 
amonget the first in the country, and was granted to the British 
Electric Traction Company. 


Electricity for Indian Bailways.—The Tunes says 
that Mr. Nethersole, Kashmir State engineer, has submitted а scheme 
for a railway from Jammu to Srinagar. He proposes to avoid the 
fuel difficulty by using the force of the Jhelum river to create elec- 
tric power. The railway will be from 160 to 180 miles long, and will, 
it is estimated, earn profits of 8 to 13 per cent. India commends the 
scheme to the Durbar, offering the loan of surveyors and engineers, 
but taking no financial responsibility. 


Frome.—The question of electrically lighting the town 
has been revived on the report of а sub-committee, who bad visited 
Messrs. Butler & Tanners works in the town. Ол its being decided 
to formally thank Mr. Tanner for the invitation, Mr. Beward said he 
did not want the question shelved. If, as someone said, the town 
was not ripe for the matter, he maintained that it was ripe enough to 
be considered. 


Giants Causeway.—The Giant’s Causeway, Portrush 
and Bush Valley Railway and Tramway Company expect to be able 
in June next to commence using the overhead system. The poles 
have been erected along the line between Portrush and the Oauseway, 
save for half a mile. 


Glasgow.—Engineering and boiler making firms have 
memorialised the Town Council with reference коер height 
of the trolley wires. They emphasise the necessity of p them 
at least 26 feet from the road surface (instead of 30 feet 6 inches as at 
Springburn). Ап 18 feet 6 inches diameter boiler placed on a 4 feet 
carriage requires a clearance of 22 feet 6 inches, and then allowance 
has to be made for even larger sises and also for possible sagging of 
the overhead wires. 


Hastings.—It is stated that Lord Loch’s Committee of 
the House of Lords have thrown out the Corporation Tram- 
ways ВШ, the object of which was to enable the Corporation to construct 
tramways in the borough and to work them by electricity. Several 
doctors testified that the introduction of eloctric tramways into 
Hastings would have а disastrous effect on the place asa health 
resort. 


Hull.—Mesars. Turner, Heason & Mitchell, of Manchester, 
have withdrawn their tender (£19,933) for the construction of the 
new electric tramway along Holderness Road, booause of an error in 
the estimate. The Council has allowed this to be done and will do 
the work itself. 'The city engineer's estimate was £21,830, whereas 
the next lowest tender was £24,272. 


Isle of Thanet.—The Earl of Jersey and his colleagues 
on the Light Railway Commission evidently do not believe 
in wasting time. Last week they were holding an inquiry at 
Westgate-on-Sea into the Thanet light electric railway scheme. 
The proceedings were somewhat drawn ont, and after the 
inquiry had gone on for about three hours, the Earl announced 
that there would be no adjournment for luncheon, as he and his 
colleague, Colonel Boughey, were anxious to finish the inquiry that 
day. This announcement, says an evening contemporary, caused some 
пион amongst re dismayed abii, Жее solicitors in attend- 
ance. But the Earl, undismayed, produced a package containing 
sandwiches and also a flask. From the latter he took furtive draugh 


cursionists 
Deal over in thousands if the tramway was made.—Mr. Cyril 


sandwiches, 
further. 
person that when he comes to the seaside he brings his food with 
him ?”—The witness apologetically explained that he was not referring 
to visitors who came to the seaside on tramway inquiries. The hungry 
counsel were avenged, 


Italy.—The Rete Mediterranea Railway authorities have 
completed the plans for the projected conversion of the railway 
between Milan and Laveno into an electric line. The third-rail 
system is to be adopted, the electrical 
Società Lombarda 


ü 


Kingston.—At the Town Council meeting last week it 
was reported that the London County Council had written intimating 
their intention to construct a line of electric tramways from Wands- 
worth over Wimbledon Common, and through Kingston Vale into 
Kingston borough. The Council had , stating that they had a 
scheme of their own in hand, in answer to which London had ex- 
pressed willingness to co-operate. 


Kinver and Kingswinford.— The British Electric 
Traction Company are pushing forward with the construction of their 
Kinver tramway. Within the next few weeks, and possibly before 
И is out, they hope to start with the Kingswinford line, which 

connect that neighbourhood with Dudley and Stourbridge by 
Junctions with the existing tramway between those two towns. 


Leeds. —Last year the net profit made by the Corporation 
on the working of the city tramways—that is, for the financial year 
from March, 1897, to March, 1898 -was £5,449. This year, says the 
Yorkshire Post, i¢ willnot be less than £20,000. Last year the whole 
of the net profit was absorbed by the sinking fund charges, a nominal 
balance of £144 only being left to the credit of the account. This 
year, although the sinking fund charges will be nearly double those 
of 1898, there will probably ba a surplus of something like £12,000. 
This is practical demonstration that the electrical section has made а 
handsome contribution to the profit of the year. The receipts during 
the year just ended, which amounted to no less than £114 000 as 
against £73,020 in 1897-8, an increase of 56 per cent. To this in- 
crease in receipts all classes of cars have contributed, those of the 
horse and steam routes having risen from £59,000 to £64,000, and 
those ofthe Roundhay and Kirkstall electrical line from £12,600 to 
no less than £48,000. It is to be borne in mind that on the horse car 
routes there have been material reductions in fares during the year. 
The £ s. d. of electrie traction has yet to be worked out on both sides 
of the account, but in the face of the enormous receipts, which can 
hardly be less than 1s. per car mile, it is impossible to doubt that so 
faras the Roundhay and Kirketall line is concerned the electrical 
system is paying handsomely. It was estimated a year or two ago 
that the cost of the electric service might amount to 7d. per car mile. 
If this estimate has not been exceeded there is clearly ample margin 
for depreciation and interest and sinking fund charges, with a pro- 
nd that there will remain a clear profit of 1d. or 2d. per car 
mile run. 


Lincoln.—The Electricity Works Committee last week 
reported to the City Council that they had inspected certain localities 
of the city and instructed Mr. Vesey Brown to prepare rough sketches 
showing three schemes for laying down tramways to be worked 
by electric power and to report to a future meeting, with estimates of 
the capital required. They instructed the engineer to commence the 
laying of cables on Monke’ Road after May 14th. The committee bad 
accepted the tender of Messrs. Foster & Co. for the eupply of steam 
piping and valves, and that of Messrs. B. and R. Horton for extending 
the foundations at the works. 


 Liverpool.—The Council last week passed the following 
recommendation of the Tram ways Committee: 

That side poles, with span wires or side wires, as the engineers may deter- 
mine, be substituted for centre poles їп Croxteth Road, and that the resolution 
of the Works Bub (Tramways) Committee of January 18th, 1899, contirmed by 
the Council on February Ist, 1899, approving of centre poles, be varied 
accordingly. 

Lowestoft.— Ratepayers do not like the prospect of the 
proposed electric tramway passing along the Marine Parade. They 
met the other day and asked tho company to modify the route and 
avoid the Parade. 


Mumbles.—At a special meeting of the Mumbles Rail- 
way and Pier Company held on Monday, Bir John Jones Jenkins, 
who presided, explained that the chief object of the meeting was to 
sanction the action of the directors in abandoning a section of the 
old line between the Elms and Blackpill, in accordance with an 
undertaking given to Parliament when powers were obtained to con: 
struct the new line parallel with it on the foreshore. In getting this 
through Parliament they had several objectors, but they had settled, 
and he thought they had settled well in the ioterests of the company 
to lease the railway to the Swansea Tramway Company. That com- 
pany has now been tsken over by the British Electric Traction Oom- 

ADY, and that company having running powers over the Mumbles 
ine the directors were advised by their London agents and counsel 
that it would be desirab!e to let their line to the Traction Company. 
Mr. Strick (the solicitor) read the terms of the agreement. 


 Musselburgh.—The Parish Council having been asked 
by the promoters of the light electric railway which is to be run 
through Musselburgh to pass а resolution of approval, has appointed 
a. special committee with powers to support the scheme if. found 
beneficial to the community. 


. Newcastle.—On 8th inst. Mr. Hopkinson attended the 
meeti ig of the new Tramways Committee, and he was appointed 
consulting engineer for laying down the new tramways. A resident 
engineer will be appointed at £500 a year. Mr. Hopkinson reported 
having seen Prof. Kennedy since his return from America. The 
Professor is still anxious to visit Brussels, where the overhead trolley 
electric system worked conjointly with a small section cf the conduit 
system. Ав soon as Prof. Kennedy has seen this, and gone into the 
whole of the details, be will, Mr. Hopkinson indicated, be prepared 
to report to the Newcastle committee, and advise them what to do in 
laying down a system in the heart of Newcastle. 


Nottingham.—It is stated in a local paper that the visit 
to America of the city engineer and resident electrician “ proves very 
clearly that the Tramways Committee, which once expressed itself as 
in favour of the clamsy overhead traction, has since then, from the 
individual ‹ xperience of its members abroad, come to the conclusion 
tbat there are other systems equally deserving of consideration.” 


` Oidham.—The Surveyors and Tramways Committee 
recently informed the Hematite Steel Company, Limited, that their 
tender for tramway rails had been accepted, subject to the Council's 
confirmation. 
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- Plymouth.—So confident is the Council of the ultimate 
success of the electric traction and electric lighting undertakings, 
that large extensions are already projected. The installation now 
approaching completion provides for the lighting of the streets in the 
business quarter of the town and the equipment of one s*ction—the 
Prince Rock route—of the Corporation tramways. The Tramways 
Committee are anxious that electric traction should be applied to the 
other main section of their system and that between the Market and 
Compton. A report by the borough surveyor (Mr. J. Paton) and the 
electrical engineer (Mr J. H. Rider) states that this section has a 
total length of 1 mile 29 chains, of which rather lese than three- 
fourths is double. A good deal of it will have to be reconstructed 


` and the whole length will have to ba bonded. The cost of this ів 


estimated at £6,870, while the cost of the overhead electrical equip- 
ment іг put at £3,210, and of 12 motor cars at £7,920, а total of 
£128,000. If this section as well as the Prince Rock section is worked 
by electricity, i¢ will be p:ssible to reduce the cost of current from 
8:54. to 2 3d. per unit. Itis calculated that on the Oompton section the 
necessary service will be equal to 287,976 car-miles, and the con- 
sumption of electrical energy 431,064 units. This works out to 5 0d. 
per car-mile, but as the cars will be than those now in use, an 
electric car-mile is equal to at least 13 times a horse car-mile, во that 
the actual comparative cost is only 34d. Interest and sinking fund 
on the capital outlay will absorb £990 per annum, or ‘83d. per car- 
mile, but against this is the saving on the cost of current on the 
Prince Rock section, which is put at £750. The manager of the 
tramways estimates that the gain by the adoption of electric traction 
on the Compton route will be £4,023 per annum. If the Town 
Oouncil sanction the expenditure the scheme is to be proceeded with 
as quickly as possible. At present the tramways do not pay, mainly 
because of the excessive cost of horse traction on the Compton route, 
on which there are two long and steep hills. 


Preston.—The Streets and Buildings Committee last 
week considered the offer of a company to take over the tramways 
from the Co tion and substitute a service to be worked by the 
overhead trolley system of electricity. It was announced that it was 
the intention of the company to extend the tramway to Lytham on 
one side and to Blackburn on the other, thus connecting Blackburn, 
Accrington and Darwen with Preston, Lytham, Blackpool and Fleet- 
wood. The Committee referred the matter to the leading corporate 
officials and a sub-committee to report upon. 


Southport.—The report of the Southport Tramways 
Oompany, Limited, says that in consequence of the arrangement 
made with the British Electric Traction Oompany, Limited, the 
majority of the shareholders have sold their shares to that company. 
A Bill has been promoted in Parliament by the company to autho- 
ris3 the adoption of electricity as a motive power on the company’s 
lines, but the Corporation have not given their assent there, although, 
says the report, they suggested in the first instance that the company 
should obtain such powers. 


Spen Valley.—Following upon their decision to oppose 
the scheme of the British Electric Traction Oompany, the authorities 
of the Bpen Valley have decided to submit to the Light Railway 
Commissioners a joint alternative proposal for the construction of a 
tramway. Dewsbury, H«ckmondwike, and Oleckheaton District 
Couccils have, after a lengthy discussion, provisionally decided to 
join hands. The Liversedge authority were not invited t» join the 
combination, because they have already assented to the application of 
the company, with reservations on points of detail. 


Stirling to Tillicoultry.—The B-itish Electric Traction 
Company has entered upon the preliminary s of а scheme for 
constructing an electric tramway from B'irliog to Tilliccultry by way 
of Craigmiil, Blairlogie, Menstrie, and Alva. The company are 
endeavouring to acquire the S:irling and Bridge of Allan tramways, 
with a view to introducing a complete system of communication 
between Stirling and Bridge cf Allan, and also the whole of the 
Hillfoots district. 


Sunderland.—By the passing of the Sunderland Cor- 

ration Tramways Bill by Committee last week, the Corporation 

succeeded in obtaining powers to work the trams and use elec- 
trical traction. 


Sutton Coldfield.—A scheme is being promoted in 
Birmingham, having for its object the construction of an electric 
tramway, on the overhead trolley system, to Satton Ooldfield. Plans 
have been prepared by Messrs. Pritchard & Оо, and it is proposed 
in the course of the present month to make application for a light 
railway order giving the necessary authority to carry out the enter- 
pre. The proposed new line will practically be an extension to 

our Oaks, Sutton, of the old tramlines wbich now run from the Old 
Square to the bottom of Gravelly Hill The route of the new line 
will be that of the main road, throagh Erdington, Wylde Green, and 
Button, to a point near the cross roads close to Four Oaks station, on 
the London and North-Western Railway. The distaace will be about 
6-miles, and although there are several rather steep gradients, they are 
not considered cf a character to occasion any difficulty. The entire 
cost of the undertaking will be upwards of £70,000. 


Vienna.—The Financial Times Paris correspondent 
says :—'' The financial event most talked about just now on the Vienna 
market is the approaching conversion into a public company of the 
well-known German firm of Siemens & which has secured 
the monopoly for the Viennese electric tramway system. The 
Austrian banks have, it is said, already subscribed the whole cf the 
capital of the new company.” 
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Walton-on-Naze.— A correspondent writes: — The 
pier electric tramway is now completed, aad Col. Yorke subjected it to 
the usual Board of Trade teats on Thursday la:t week, after which he 
declared the tramway to be perfectly satisfactory. The line will 
be opened for traffic on the 13th” 


Whitefield.—A deputation will wait upon the Bury Cor- 
poration with reference to a letter in which they state that they are 
applying to Parliament this session for powers to run tramways in 
the borough, and wishing to know whether the Council would be 
prepared to purchase its section and lease the same to the Oor- 
poration. 


Wigan.—At last week's Council meeting Mr. Alderman 
Holmes, in moving adop!ion of the minutes of the Electric Lighting 
Committee, said they had reached a stage when the subjact had to be 
very seriously considered. They were now proposing to ask the 
Local Government Board for sanction to borrow no less a sum than 
£90,000 for electric lighting purposes. Mr. M'Qoaid said the first 
estimate they had before them was one for £20,000, and he would 
like some explanation as to why the amount had been increased so 
enormously. Mr. Alderman Holmes replied that they had to take 
into account the equipment of the tramways, as there was а proposal 
to municipalise them. The minutes were confirmed. 


TELEGRAPH AND TELEPHONE NOTES. 


Cables between Singapore and Hong Kong.—In 
the House of Commons on Monday Mr. Provand asked the Secretary 
of State for the Colonies whether an agreement was made on October 
28th, 1893, between the Secretary of State for the Colonies of the 
one part and the Eastern Extension, Australasia, and China Tele- 
graph Company, Limited, of the other part, for laying a second sub- 
marine telegraph cable between Singapore and Hong Kong; whether 
this agreement secured the company against competition and placed 
them in poesession of a preferential right to any future contract or 
concession for laying further cables between Singapore and Hong 
Kong for a term of 25 years; and whether such agreement was ever 
presented to Parliament, if not, would he state the reason why ? 
Mr. Chamberlain replied as follows (Times report) :—An ement 
was made on October 28th, 1893, between the Secretary of State for 
the Oolonies and the Eastern Extension, Australasia, and Ohina 
Telegraph Company for the laying and maintaining for 25 years at 
their own cost by the company of a second submarine telegraph cable 
connecting Singapore, Labuan, and Hong-Kong. The agreement 
‘contains the following article :—" Article 4. In consideration cf the 
engagements entered into by the company inthis agreement, and 
of the strict fulfilment thereof, Her Majesty's Government under- 
takes to secure the company МАШ competition to the extent follow- 
ing, thet is to say—Her Majesty’s Government will not, during the 
term of this agreement lay, nor grant, nor permit to be granted, any 
concession or authority for laying any new submarine cables connected 
with Hong Kong, Singapore, or Labuan (whether in competition with 
the cables of the company or not) unless such new cables should, in 
the opinion of Her Majesty’s Government, be found necesrary in the 
public interest of Great Britain, Hong Kong, the Straits Settlements, 
or Labuan, or in the general interests of international telegraphic 
communication. Provided always that if it shall be decided that 
new cables are to be laid the company shall, all things being equal, 
have the preferential right to the contract or concession for laying the 
ваше. Provided that this article sball not prevent the Great Northern 
Company from repairing, renewing, or replacing any submarine cable 
connected with Hong Kong, and shall not prejudice or affect the 
exis rights of that company.” Toe ement was not pres: nted 
to Parliament as it imposed no charge on the public revenue. 


French Telegraphists.— Mark the benefits which poor 
depopulated France may confer upon her postal and telegraph staff 
The following is a translation from the French Bulletin Hebdom- 
adaire des Postes, Télégraphes, dc. of May 4th :— 

; REFORMS IN FAVOUR or EMPLOYER WITH FAMILIEN, 
The National Alliance for the Increase of the French Population has lately 
delivered to the Minister a list of reforms in favour of thoseeinployés of Posts 
‚апа Telegraphs burdened with families. The following are tbe proposals 
submitted :— 
1. The allowance of a supplementary indemnity to those employés who rear two 
or three children, 
2. Amongst employés of equal merit, those who have children should have 
more rapid promotion. 
8. When boarding expenses are granted the allowance to be in proportion to 
the number of children. 
4. Facilities In the shape of travelling nt half fares to be given to the families 
of employés when changing place of residence. 
Sie at the end of the year to be proportionate to the number of 
children. 
6. Heads of families who bave more than three children each to bave the 
privileges accorded to sub- agents not requiring special qualifications, 
. 7. Assistance to be given in cases of conflnements. 
. В. Facilities to be given to the husband and wife, when they both are employed 
Љу the Administration, to have the same hours of duty. 


The Bulletin concludes by remarking it will return to the subjcct of 
these refcrms later, and adds that some of them seem to be of easy 
arrangement. It has been suggested to us that some much married 
men inthis country might be very glad to see a similar appreciation 
of their services. We suppose any such p in other branches of 
‘labour would not receive a very happy reception from the trade union». 
They would want more "Egalité" with their “ Fraternité.” We 
‘are also inclined to think that masters would not altogether appre- 
ciate the situation if a worthless sloven with a score of children were 


to receive as half as much again or twice as much as a hard- 
working childless man occupied next to him, their respective values to 


their employer being as1: 10. ‘Unto bim that hath shall be given." 


Cheap Telegraph Rates. — The Times says that 
Mr. Henniker Heaton called a meeting of the Imperial Telegraph 
Committee for yesterday afternoon in one of the House of Oommons 
committee rooms. Sir Edward Sassoon, the chairman, was to preside, 
and the draft letter to Mr. Chamberlain was, if approved, to be signed. 
It asks the Secretary of State to grant an inquiry into the question 
of chcapening telegraph communication to all parts of the Empire. 


The German-American Cable.—The Times Berlin 
correspondent says that the efforts of the firm of Felten & Guilleaume, 
of Mülheim on the Rhine, in co-operation with the Imperial Postal 
Administration and the leading German banks, bave resulted in the 
formation of а German Atlantic Telegraph Company for the construc- 
tion and working of the proposed direct cable between Germany and 
the United States. In 1896 & cable was laid between Borkum, one 
of the East Frisian Islands, and Vigo, on the north-west coast of 
Spain. This was infended to furm a portion of the new trans- 
Atlantic cable, but it has been found that its connection with the 
Spanish telegraph system and with the lires of the Eastorn Telegraph 
Oompany gives this Borkum-Vigo cable so much work that it cannot 
be further burdened with the trans-Atlantic communication. It is 
now proposed to lay а cable from Borkum to the Azores, where an 
intermediate station will be erected, and thence to New York. A 
Bill to permit the establishm2nt of the station on the Azores has 
already passed the Portuguese Chamber, and it is hoped that the 
Senate will also give its consent. An ent has been arrived at 
wilh the Commercial Oable Company and the Postal Telegraph Oom- 
pany by which these two American societies undertake to forward 
the messsges of the German Atlantic Telegraph Company from New 
York to their destinations in America. 


The Pacitic Cable Scheme.—On May 5th Sir William 
Laurier received the following despatch from the Government of 
British Oolumbis:—' Fearing that Great Britain's departure from 
the original proposal would delay and thus defeat the Pacific cable 
project, the Province of British Oolumbia cffers to contribute two- 
eighteenths of the cost in addition to the five-eighteenths contributed 
by the Dominion." 

Ottawa telegrams report that the offer of British Columbia to 
contribute two-eighteenths of the cost of the Pacific cable, inde- 
pendently of the five-eighteentbs to be provided by the Dominion as 
& whole, is contained in the following despatch to Bir William Laurier 
from the Finance Minister of the province:—" This Govern- 
ment observes with great regret that further difficulties have arisen in 
connection with the Pacific cable scheme. It regards the enterprise 
as of vast importance, and as absolutely necessary if Canada is to 
Secure her proper sbare of Pacific commerce, which it believes will 
rapidly.assume large proportions. Particularly is the enterprise of 
moment to British Columbia, the Dominion gateway to the Pacific. 
On these grounds this Government feels justified in assisting the 
realisation of the scheme beyond what is involved in its provincial 
sbare of the Dominion's responsibility. This Government, therefore. 
will assume for the province one-ninth of the cost of the cable on 
arrangements similar to those with the Australian Colonies, hoping 
that, in thus strengtheviug the hands of the Dominion Government, 
the consummation of this Imperial enterprise may be achieved." 

The cabled synopsis of the correspondence on the Pacific cable 
question has (says the Ottawa correspondent of the Times) intensified 
the feeling of disappointment here at the action of the Imperial 
authorities. Sir Sandford Fleming has addressed to the newspapers 
a dignified letter, which reviews the situation. He says that the 
proposal of the British Government is of no value for securing the 
establishment of so important an Imperial work, and he caunot 


‚ believa it te bə the fall or final judgment of the Home Government, 


for the following reasons; — 

1. It will always be regarded as a recession on the part of the mother country 
from а common understanding with Canada, Australia, and New Zealand. 

2. It will always be regarded as an attempt to rctard the expansion, and 
cripple the commerce of the кре in the interest of u few rich monopolists. 

8. It will always be regarded by the people of Canada, Australia, and New 
Zealand as an unjustiflable and discourteous act to them. 

4. Its etfect will be far-reaching, and the immediate effect will be a fatal blow 
to the scheme for establishing a system of State-owned British cables encircling 
the globe. 

5. It will be a very grave retrograde step in the Imperial movement, which 

aims at drawing closer the bonds between the mother country and her daughter 
lands. 
Notwithstanding the changed attitude of the Imperial authorities, 
the Dominion Government will prese its „Второе before Parliament, 
and, with the cordial ed anh of Bir О. Tupper and the Opposition, 
will place them in the Statute Books, leaving the responsibility for 
the failure of the enterprise to rest with the Hcme Government. 

The question of the construction of the all-British Pacific cable 
is (the Central News learns) far from being shelved. . 

e Imperial Government and the representatives of the Colonies 
have been busily exchanging views. 

A requisition from the Agents. General in London that the whole 
matter should be considered as still open for discutsion, drew from 


Mr. Chamberlain an invitation for a statement of objections to the 


Oolonial Office scheme. | 
Ata meeting on Saturday, therefore, the Agenta-General complied 
with the Colonial Secretary’s wish, and it ia believed that, as a result, 
some important modifications will be made. 
Yesterday's Daily Chronicle says that an important letter, putting 


the views of the British Colonies actively interested in the all- British 
‘cable, was on Wednesday transmitted to Mr. Obamberlain. This docu- 


ment is in effect the reply of the colonies to the intimation made the 
other day by the British Government of its attitude towards the 


new cable schéme. It is signed by the representatives here of 
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Canada, New South Wales, Victoria, Queensland, and New Zealand. 
The three remaining Australasian colonies are less directly interested, 
but they give their general sup to what is being done. It has 
been made quite apparent that 
scheme on the scant lines suggested by the Imperial Government. 
The view is this—that unless the Imperial Government is willing to 
do more than it has indicated so far, the whole scheme will collapse. 
What the colonies want, therefore, and what they are urging, is that 
the British Government should go hand in hand with the colonies in 
the whole undertaking. A rumour prevails that а certain cleavage of 
opinion bas taken place within the Government as to the assistance 
which ought to be given to the carrying out of the cable scheme. 
At all events, it is asserted that Mr. Obamberlain would gladly see 
the utmost practical support given to the undertaking. 

Yesterday's Times contains the following interesting h 
from its Ottawa correspondent:—' A report from Victoria, В. a 
says that Her Majesty's survey ship, Egeria, which is now there, has 
reoeived orders to pes to take up survey work in connection 
with the Paciflc cable." 


Submarine Cables to the Netherlands,—The Times 
says that a recently issued Parliamentary paper contains the text of 
а Oonvention between the United Kingdom and the Netherlands, 
proving that submarine cables connecting the two countries shall 

their joint property. The Convention was signed at the Hague 
on April 5th, 1698, and ratifications were exchanged at the Hague on 
December 13th, 1898. An agreement between the postal authorities 
of the two countries ting telegraphic correspondence over the 
direct submarine cables ís annexed. By this agreement the obarge for 
the exchange of ordinary tel is fixed at 20. per word in the 
United Kingdom, and 10 cents in the Netherlands, the respective 
minimum charges being 10d. and 50 cents per telegram. 


The Telegraph Wire Export Trade.—The returns just 
issued relating to the exports cf telegraph wire and apparatus con- 
nected therewith from this country during April last show that this 
trade is just now rather quiet, the value for the month only attaining 
a total of £49,719, which compares with £64,883 in the corresponding 
month of last year and £75,688 in April, 1897. Owing to the activity, 
however, which prevailed in the early part of the year, the exports 
for the first four months show an increase over the past 


Telegraphic Interruptions and Repairs:— 
| Down. 


Repaired. 
Amason Company's cable 
Oable beyond Gurupa... June lith, 1898 „ ees 
Eastern Telegraph Co.'s cable— 
Ilo lic-Bacolod eee eee May 6th, 1899 [EX] [11] 
ParwMaranham ... „+, April 10th, 1899 ... T 
LANDLINES. 
Communication between 
Moseamedes and all In- > March 16th, 1899 ... 
са Offices. И 
mmanication between 
Бе сане and Monastir. March 23rd, 1899 СІІ) eve 
Line ween Antofagasta | 
оа вана | May 9th, 1899 ee 


session to come to the conclusion that no more licences to companies 
ought to be granted, and expressed the opinion that the best course 
would be for local authorities themselves to apply for licences under 
the provisions of the Government Bill He could do no more than 
promise careful consideration to the views laid before him by the 
deputation. 


Tunbridge Wells Telephones.—The Council has de- 
cided to experiment at the Town Hall “ with the new system of the 
Telephone Construction Company, who had offered to instal an ex- 
perimental telephone exchange upon their automatic principle.” 


CONTRACTS OPEN AND OLOSED. 


Battersea.—June 7th. The Vestry wents tenders for the 
supply of mains, water-tube boilers, steam dynamos and engines. See 


" Official Notices " April 14th. 

Bexley (Kent).—May 31st. The L.O.C. Asylams Com- 
mittee is wanting tenders for the installation of hones, fire 
alarms, tell-tale clocks, and call bells at the Heath Asylum, Bexley, 
Kent, Instructions, &c., can be obtained from Mr. R. W, Partridge, 


clerk of the Asylum Committee, 6, Waterloo Place, B.W. 


Birkenhead.— May 26th. The Corporation wants 
tenders for the supply and delivery of 100 electric meters. Bee 
“ Official Notices " May 5th. 

Blackpool.— May 20th. The Tramways Committee 
и tenders for ten bogie tramcars, See Official Notices" May 


will not go forward with the ` 


Brighton.—May 29tb. The Council wants tenders for 
the ly of witch board at the 
— werk». Bes“ Official Notices.” p 


Crewe.—June 1st. 'The Corporation wants tenders for 


boilers and economisers, and dynamos, centrifugal pump and 
motor, mains, battery, switchboard, and travelling crane. Beo 
“ Official Notices" May 5th. 


Ealing.—May 15th. The Ealing Council is now inviting 
tenders for two boilers with superheaters and accessories, as may be 
ascertained on reference to our “ Official Notices" for April 21st. 


Ealing.— May 15th. The Council is inviting tenders for 
steam, exhaust and other piping, &c., switchboard and connections, 
&o. See Official Notices ” April 28th. 


Edinburgh.—May 15th. The Corporation wants tenders 
for the supply of copper strip for electric conductors. See our 
'! Official Notices April 28th. 


Edinburgh.—May 22nd. The Council wants tenders for 
775 pr driven fans for induced draught. See Official Notices” 
y е 


Eaniskillen.—May 2208. The Urban District Council 
invites tenders for supplying and fitting up gas engine, dynamo, and 
complete electric light installation for lighting New Town Hall, 
Enniskillen, according to plans and fications prepared b 
Messrs. Anthony Scott, M.S.A , and Wm. A. Scott, A. R. I. B. A., archi- 
tects, and which can be seen at their сое, 16, William Street, 
Drogheda, or at the Town Olerk’s office, Enniskillen. 


Fieetwood.—May 16th. The District Oouncil wants 
tenders for lamps and lamp-posts for street arc and incandescent 
lighting, and also for wiring, switchboards, lamps, &c., for the Town 
Hall, Free Library, Market, and Slaughter House lighting. See 
" Official Notices April 28th. 


France.—May 18th. The French Post and Telegraph 
authorities in Paris are inviting tenders until the 18th inst. for the 
supply of 225 kilometres of paper insulated electrio cable. Par- 
аа may be obtained from, and tenders are to be sent to, Le 
Bous Secretariat d'Etat des Postes et des Telegraphes, 103, Rue de 
Grenelle, Paris. 


Glasgow.—May 17th. The Corporation wants tenders for 
the supply of carbons and rubber covered insulated cables for one 
year feom Sist inst. See Official Notices" this week. 


Hackney.—June 18th. The Vestry invites tenders for 
trenching, troughing, cables, joint boxes, jointing and house services. 
See “ Official Notices” May 5th. 


Halifax.—May 26th. The Corporation wants tenders 
for 100 tons of 2-inch and 24-inch cast-iron pipe. Вее “ Official 
Notices” this week. 


Hampstead.—May 18th. For the purpose of extensions 
at the electricity worke, the Vestry wants tenders for two 500-kw. 
Wav ued pomp Mende erre 

s umps, а . ex ; 
me condenser Greena economiser gad overhead cane. Seo * Official 


Islington.—June lst. The Guardians of the Poor of 


Bt. Mary, Islington, invite tenders from persons to carry 
ont the necessary works for the installation of the light at 
the New Infirmary for the Parish at H te Hill Further 


information, copies of plans, &c., from Mr. W. Smith, architect, 66, 
Chancery Lane, W.O. 


Kertch.—The Secretary of State for Foreign Affairs has 
received a despatch from Her Majesty's Consul at Taganrog, stating 
that tenders are invited by the municipality of Kertch for the supply 
of materials for the construction electric lighting plant 
tramways in that town. 


King’s Lynn.—May 15th. The Corporation wants 
tenders for electric wiring and fittings for the Municipal Technical 
School. See our “Official Notices " April 28th. 


St, Pancras.—May 16th. The Vestry wants tenders for 
additional engines, dynamos, &., at the Regent’s Park Station. See 
“ Official Notices " April 21st. 

St. Pancras.—May 23rd. The Vestry wants tenders for 


about 22 miles of lead-covered armoured cables. See “ Official 
Notices " this week. 


Southampton.—June 5th. The Corporation wants 
tenders for motor cars and equipment, and the electrical equipment 
of lines. See Official Notices” this week. 


Southport.—May 17th. The Electricity Committee 18 
inviting tenders for a O.I. tank, a centrifugal pump, and electric 
motor. See our "Official Notices” May 5th. 

Teneriffe.—June 14th. Tenders are being invited until 
June 14th by the Spanish Ministry of Public Works in Madrid for 
the concession for the construction and working of an electric tram- 
way between Santa Crus de Teneriffe and Ban Oristobal de la 
Teneriffe. Tenders to be sent to La Direccion General de Obras 
Publicas (Ministerio de Fomento), Madrid, whence particulars may 
also be obtained. 

(Continued on page 777.) 
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NIAGARA POWER FOR BUFFALO 
| RAILWAYS. | 


By ORRIN E. DUNLAP. 


THE Boffalo and Niagara Falls Electric Railway and the 
Buffalo and Lockport Electric Railway are now both operated 
entirely by power generated in the central station of tho 
Niagara Falls Power Company at Niagara Falle. This 
result has been attained by the construction of a new trans- 
former station in North Tonawands, from which current is 
supplied to both of the electric roads referred to. Current 
is also supplied to the Buffalo line from the central station 
at Niagara Falls and to the Lockport road from a station in 
Lockport.' In the past, the Buffalo and Niagara Falls road 


AA У 3 — 
— : 
Ran Ad” H Jm n. 


Niagara region to-day, that the men who are interested ia 
the Niagara Falls Power Company are also about to become 
interested in the great $25,000,000 syndicate, which it is 
stated will control all of the electric roads in and batween 
the two cities on the western border of New York State. 
Should this statement prove to be thoroughly accurate, it 
will mean that the men of the great power company at 
Niagara have purchased the electric lines in order to make 
thoroughly sure of a well-paying customer for a part of the 
power they will develop in their power station. In other 
words, they will then secure for themselves the profit of 
both producer and consumer, which in this case is likely to 
prove considerable. | 

To-day the Cataract Power and Conduit Company аге the 
distributing agents for Niagara power in the city of Buffalo, 


Latest View OF THE INTERIOR OF THE CENTRAL STATION OF THE NIAGARA FALLS Power Company. ТотАт, Capacity 40,000 H.P. 


has maintained a power station in Tonawanda for supplying 
the Baffalo end of its line, but now this station is about to 
be dispensed with. When running over the tracks of tke 
Buffalo Railway Company in the city of Buffalo, the power 
for their operation is supplied from the Baffalo Railway 
Company's ‘station on Niagara Street. 

Ever since the Buffalo and Niagara Falls road was con- 
structed, it has been the hope of the promoters to operate it 
entirely by Niagara power, but the delay in getting the 
stations in readiness has prevented this result until now. 
The fact that these two great electric trunk lines are 
operated between two cities so intimately connected in power 
matters, as are Buffalo and Niagara Falls, is a most important 
condition, considering the rumours that prevail in the 


and recently the Tonawanda Cataract Power Company hag 
been organised for the purpose of distributing the Niagara 
current within the town of Wheatfield, North Tonawanda, 
Niagara County, and the town and village of Tonawanda, 
Erie County. The officers of this company are Charles 
A. Sweet, president; William B. Rankine, secretary and 
treasurer, and De Lancy Rankine, assistant secretary and 
treasurer. It is this company that has just completed its 
new transformer station on Robinson Street in North Tona- 
wanda. The building is of brick, and stands close to the 
Buffalo-Niagara transmission line, from which the current 
for its operation is taken. The dimensions of the building 
at the foundation are about 60 by 80. The main floor of 
the building is undivided, and in the spacious room there has 
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been installed two 500-horse-power rotaries, four 500-horse- 
рота static transformers, and the necessary switchboards. 
he installation was erected by the Westinghouse Electric 
and Manufacturing Company. The three-phase current 
from the transmission line enters the building on the east 
side, at a voltage of 11,000. It passes through high tension 
circuit breakers located in the second storey or attic, and 
then to the lower 
floor and the static 
transformers, where 
it is reduced to 375 
volts, at which 
potential it goes to 
the rotaries. The 
static transformers 
are oil cooled. The 
present installation 
is located in the 
east half of the 
building, and room 
has been provided 
for two more ro- 
taries and zy 
apparatus. e 
тыш half of the 
floor is to be de- 
voted to a lighting 
lant. The switch- 
зага is of white 
ке а 2 
eight panels. Two 
of” these are alter- 
nating current 
panels, one a feeder 
panel, and a panel 
or each of the 
rotary converters. There is also a panel for the 
alternating current, or primary board three-phase, and 
two panels for local distribution. Lightning  arresters 
are also located in the upper storey. Two 12-ton 
cranes are operated overhead in the transformer room. 
N. F. Irish is the superintendent in charge. From this 
station the current is supplied to a point near Pendle- 
ton Centre on the | 
Lockport road and 
to а point near the 
car barns on the 
Buffalo and Niagara 
Falls road north, 
and to the Buffalo 
City line on the 
south. 

The erection of 
this latest  trans- 
former station is 
of particular in- 
terest, because it 


admits of more 
perfect operation of 


SW 
ес- 
tric road and the 
Buffalo and Lock- 
port road, of both 
of which Hon, W. 
Caryl Ely, who is 
recognised as the 
greatest livin 
electric roa 
promoter and 
builder in the | 
United States, is | 
president. It is to be recalled that the operation of 
the Buffalo and Lockport road marked the бге sur- 
render in Western New York of а former steam road 
to the onward march of electric traction backed by 
the great power development at Niagara Falls. The 
steam road thus acquired was the North Tonawanla- 
Lockport branch of the Erie Railway, and for all the 
company was incorporated on May 3rd, 1898, so great was 
the energy thrown into the enterprise that by August 15th 


ROTARY CONVERTERS IN THE STATION OF THE TONAWANDA CATARACT POWER COMPANY, 


ELECTRIC LocowoTivkE USED ON BUFFALO AND LockpPoRgT ROAD. 


of that year the steam road service, both freight and 
passenger, between North Tonawanda and Lockport, had 
been supplanted by the electric service, and the electric cars 
of the line ran into the city of Buffalo. When the Buffalo 
and Lockport Railway Company gained control, the old Erie 
track was in a fair condition, being laid with 60 Ib. rails. It 
was found necessary to relay a mile of track a short distance 
out of Lockport, 
and on this -oeca- 
sion 80 Ib. rail was 
used. The line thus 
secured by the lease 
is а single track 
having three turn- 
outs or switches, 
the first of which is 
located about 4 
mile west of Lock- 
port; the second 
six miles and the 
third about 10 
miles. In bonding 
the track two 
gangs of men were 
used, one working 
days, the other 
nights. А three- 
inch horse-shoe 
bond was used with 
0000 wire under 
the rail. About 20 
days were occupied 
in completing this 
work. The length 
of track leased from 
the Erie for 99 
years is 13} miles, and for nearly 12 miles the track is a 
straight line, affording excellent opportunities for speed 
between stations. The trolley wire is strung on a double 
line of poles, set 88 feet apart, excepting for about three- 
quarters of a mile in the Erie yards at North Tonawanda, 
where an arm support is used. The tops of all poles are 22 
feet above the rail. The pole line presents a very neat 
appearance, the 
butts to a height 
of Ei or к n 
ack an 

above that white. 
Three 500,000-cm. 
| feeder cables are 
. strung along the 

| poles on the north 
Bide of the track, 
while on the south 
side of the right of 
way a power trans- 
mission line has 
been built, the 
Buffalo-Niagara 
rear line 
ing ta at 
North Tonos 
The poles of the 
transmission line 
are set 100 feet 
apart, and on à 
single cross-arm are 
—É three 0000 
per wires 

for the three-phase 


insulators used on this line are identical with those used on the 
Baffalo-Niagara line. In the reconstruction of the road the 
train service of the Erie was not so frequent as to interfere to 
any great extent with the working of the construction train and 
its crew. On the approach of an Erie train the construction 
train would take to a siding to await its passage. The 
construction train consisted of three flat cars, a caboose, and 
an engine. On one of the flat cars а 6-horse-power engine was 
installed to aid in handling the poles. In stringing the wire, 
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it was run out from a boom on one of the cars at the rate of 
about five miles a day. ! 
While there may be extensions in the near future, the total 


windows are large, affording excellent facilities for viewing 
the scenery along the line. In the main compartments of 
the cars there are 14 reversible back geats, while the smoking 
| compartment has six seats of the same 

pattern, affording accommodation for 12 


~~ 
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INTERIOR VIEW OF LOCKPORT SUB-STATION OF THE BUFFALO AND LOCKPORT ROAD. 


length of track operated by the Buffalo and Lockport Rail- 
way Company boda is 29 miles, made up of 15} miles owned 
by the company and 13} miles leased by them. When the 
promoters of this line decided on its construction they 
purchased the Lock City Railway and its 54 miles of track, 
and they now also own the Buffalo, Kenmore and Tonawanda 
Electric Railway and the Elmwood Avenue and Tonawanda 
Electric Railway. It has been intimated that the line would 
be double-tracked from North Tonawanda to Lockport, and 
also that it is to be extended to Olcott, on Lake Ontario, bat 
as yet this has not come in the form of a definite annouuce- 
ment, for all both are among the probabilities. From North 
Tonawanda to Buffalo the cars of the Buffalo and Lockport 
road run over the tracks of the Buffalo and Niagara Falls 
electric road, an arrangement that is mutually beneficial, 
inasmuch as Hon. W. Oaryl Ely is at the head of both roads, 
and in Bart Van Horn both roads have the same general 
manager. 
Power from the central station at Niagara Falla is now 
carried to the sub-station in Lockport at a voltage of 11,000, 
and there it passes into six 150-kw. static transformera of 
the type portrayed in the illustration. The pressure is thus 
reduced to 350 volts, at which it passes into the rotary con- 
verters, where it is changed to direct current at a voltage of 
550. The rotary converters in this station are six-pole 
machines, making 550 revolutions per minute. A blower 
driven by a small motor furnishes the air blast for the trans- 
formers. This sub-station is located in the company’s new 
car barn in Lockport, at the east end of the old Erie 
depót. | 

> of the novelties that confronted the Buffalo and 
Lockport Railway Company when it leased the Erie branch 
was the necessity of providing for the freight as well as the 
passenger business of the line, but the company has proved 
itself equal to the occasion, and to-day is takin g care of the 
freight business in a manner that shows that it is a cherished 


part of their income. To meet all the requirements both for. 


passengers and freight, the company purchased 10 cars and 
two electric locomotives. Each of the cars weighs from 20 to 


25 tons, and is equipped with four motors, each of 52 horse- 
power, and has B8 controllers and electric brakes. The 


colour of the cars is yellow, closely resembling the cars of the 
Buffalo and Niagara Falls road. The length of the com- 
bination passenger and smoking cars isa little over 42 feet 
over the buffers, and nearly 32 feet over the red panels. 
Their general construction conforms to both steam and 
electric road practice. A single step leads to the platforms, 


which are enclosed by vestibules. The platforms have also 


folding gates and hinged doors provided for them. The.car 


people. All seats are of the woven cane 
variety. In this class of car the com- 
partments are separated by a partition in 
which are glass windows at the sides of 
the sliding door. All the cars are pro- 
vided with electric heaters. The length of 
the baggage and passenger cars are a little: 
shorter than the cars referred to, being 
nearly 38 feet in length. In the pas- 
senger- compartment there is accom- 
modation for 28 persons. The baggage 
compartment is 12 feet long, a sizə suffi- 
cient, it has been found, to accommodate 
all baggage on the line. On each side of 
the car there is a sliding door through 
which baggage is received. or delivered, and 
there is also a partition between the bag- 
gage and passenger compartments. 

The electric locomotives of the com- 
pany are the first placed in service in 
Western New York, and, therefore, have 
attracted unusual attention. They are of 
the same pattern as employed on the 
underground roads of London, England. 
The weight of each locomotive is about 
40 tons, and each is equipped. with four 
55-horse-power motors. The height over 
cab is 12 feet, and the length of the locomotive is about 
32 feet. The cab is centrally located, with a sloping shield 
on each side, Lockport is quite a manufacturing city, while 
North Tonawanda is one of the greatest lumber markets in 
the United States. Therefore a very large freight business 
fell to the Buffalo and Lockport Railway Company, and this 
they have handled very nicely. North Tonawanda is midway 
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STATIC TRANSFORMERS. 


between Buffalo and Niagara Falls, and on the arrival of 
trains at the first-named station they are met by an 
electric locomotive, and the freight quickly transferred from 
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the steam to the electric road, the electrio locomotive speed- 


ing off to Lockport with it at a rapid pace. It is a novel: 
sight to see the little electric locomotive and the big steam. 


monster working side by side, one snorting and puffing, 
emitting sparks and smoke, the other noiselessly going about 


its business. Опе of the valuable features of the company’s - 


rights in the city of Lockport is that its franchise allows it 
to run freight cara through the streets of the city between 
the hours of 11 p.m. and 5 a.m., which gives good oppor- 
tunity of handling the freight of the mills with which the 
tracks are connected. Other connections are in contempla- 
tion. Having been used for steam: road traffic, all the 
sidings of the company between North Tonawanda and 
Lockport are sufficiently long for- freight trains. The elec- 
tric locomotives have pneumatically-controlled trolleys, which 
removes the necegsity of any of the crew of the locomotive 
leaving: the cab to replace the trolley wheel on the wire, or 


Lockport. to. North Tonawanda is made in 23 minutes, while 
from Lockport to Baffalo the time is 1 hour and 13 
minutes. . Considerable time is lost on the tracks of the 
Buffalo Railway Oompany in Buffalo, where the heavy traffic 
necessitates slower time. The cars of the Buffalo and 
Lockport line are fully capable of making 50 miles an hour. 
A feature of the electric road service, both on the Buffalo 
and Lockport road and the Buffalo and Nisgara Falls line, 
is that the transfer system allows people to travel direct to 
their destination in any of the cities reached by the electric 


The summer travel and the freight traffic are the important 
means of support and earnin ings of the Boffalo and Lockport 
ling, while on the Buffalo and. Niagara Falls road the summer. | 
travel is always very heavy.“ This latter road does not 
handle freight. О, K. Marshall is superintendent of both 


U.S. CABLE Suir ** Hooker.” 


to reverse it, the result in either case being effected by the 
operation of a handle in the cab. By simply admitting air 
into a cylinder, the downward motion is obtained, the piston 
of the cylinder pressing the spring that holds the pole in 
place when in use. Both the pole and the handle are on a 
swivel plate, and the upward motion is secured by the spring, 
and the movement to the side by the hand. Both of the 
electric locomotives are equipped with bell, air whistle, air 
brakes, sanding arrangement, &c. In the adjustment of the 
freight accounts between the Buffalo and Lockport road aud 
the Еле road, the former is allowed a percentage of the 
total freight charge for handling the freight between North 
Tonawanda and ee 

Since the old Erie branch has been electrically operated, 
the people along the route have enjoyed a vastly improved 
service, for under the Erie régime there were but four trains 
each way a day, the passenger and freight business requiring 
the-service of four locomotives. Under the schedule of the 
Buffalo and Lockport road there are 60 train units, 30 each 
way, and this excellent service is enjoyed by all sections of 
line, not merely by the station stopping points as here- 

ore. 


Cars are run every half-hour between: Buffalo and Lock- 


port, the total distance being 25 miles. The run from: 


THE UNITED STATES CABLE SHIP 
| "HOOKER."* 


et 


AT Morse’s shipyard, in South Brooklyn, the United States 
Army transport Hooker, No. 1, is being fitted as a cable ship 
for service in the Philippine Islands. | B 

When the urgent necessity for connecting the various 
islands of the Philippine group by cables became evident, it 
was decided to fit this ship out as a cable vessel, she being 
the first craft of this type ever owned by the United States 
Government. Extensive alterationg were made, nearly all of 
the interior fittings of the ship being removed, three 
tanks for cables installed, as well as refrigerating rooms and. 
appliances for the transportation of fresh meat. The forward 
cable tank is 13 feet in diameter and 8 feet high, and has a 
capacity for 60 tons of cable. The midships tank, 24 feet 
by 18 feet, has a capacity for 400 tons, and the after tank, 
26 feet in diameter and 6 feet deep, will contain 240 tons, 
the total capacity thus being 700 tons of cable. These 
tanks are circular, and slightly conical in shape, and are built 
of boiler iron with calked joints, во ав to be water-tight. 


* An advance proof from the New York Electrical Review, 
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On the main deck forward is installed a winning gear, 
consisting of a drum of abont 8 feet in diameter, supplied 
with brakes and the usual accessories for cable work. In 
the bows is a boom, carrying at its end a pulley over which 
the cable is paid out. e illustration shows very clearly 
the winding , and also a scow-load of cable lying along- 
side and being coiled into the forward tank. The men in 
the foreground are engaged in splicing on the new section of 
cable to that already in the tank. "This view of the ship 
was taken from the forecastle, looking aft, and shows part 
of the new superstructure which has been placed upon the 
Hooker. Directly under the pilot house is the cable-testing 
room. Here are installed various instruments of precision, 
including high resistance Wheatstone bridges and sensitive 
Kelvin marine galvanometers. | 

The old electric light plant which the ship contained when 
captured has been removed and replaced by а new one, which 
consists of two 175-light unita, each composed of a O and O 
dynamo direct-coupled to a Baffalo Forge Company's engine. 

he Vance Electrio Company, of New York, installed all of 
this plant and the wiring, including two searchlights, which 
will be carried on the flying bridge forward. 

It is expected that the Hooker will have a cruising speed 
of about 13 knots. She is 333 feet long over all, 33 feet 
beam, about 2,000 tons burden, and has an engine of about 
1,600 horse-power working a single screw. In order to better 
fit her for cable service the forecastle has been heightened 
about 6 feet, giving her a high freeboard forward. On top 
of this forecastle are mounted two Hotchkiss six-pounder 
rapid-fire guns for use in the pirate-infested seas in which 
the ehip's work will be done. The magazines for these guns 
are directly below them. In addition, the ship will carry 
about 75 stands of small arms. The complement of officers 
and men will consist of 150, Capt. C. L. Fenton, of the 
Quartermaster's Department, being in charge of the army 
force, while Captain S. J Hanlon is in charge of the naviga- 
tion of the ship. The reconstruction of the vessel and its 

uipment for its new use has been under the direction of 

r. Gardiner C. Sims, supervising engineer for the army 
transport service. Mr. Sims will be remembered for the 
admirable work which he did aboard the United States repair 
ship, Vulcan, 0 the blockade of Cuba and after the sea 
fight at Santiago. It is expected that the Hooker, having on 
dde 240 miles of cable, will sail for the Philippines about 

y lat. 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 772.) 


West Africa.—July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of а cen- 
tral electric power station at Beira for lighting and power purposes 
during а period of 25 years. Particulars from, and tenders to, above. 


CLOSED. 


Aberdeen.—The Council has accepted the tender of 
Messrs. Babcock & Wilcox for the supply of boilers for the electricity 
works at £2,080. 


Brighton.—The Lighting Committee recently accepted a 
tender from Messrs. Baboock & Wilcox for two water-tube 
with fittings, &c., for £2,898. This үе is £23 per boiler above the 
last contract owing to higher prices of metals and the great congestion 
in the engineering trade. | | 

Derby.—The Electric Lighting Committee has accepted 
the tender of Mr. Henry Vernon for buil and excavating work 
in connection with the extension of the e and boiler houses. 
Tenders have been invited for transformers and the contract awarded 
оп a schedule of prices for one year to the Electric Construction 
Oompany, Limited. 

Dundee.— Мевагв. Lowden Brothers, Dundee, have secured 
contracts to supply the сараа with British-made engines and 
dynamos, the p being &5,550 and £4,900 respectively. 

Sheffield.—The Council has accepted the tender of 
Messrs. John Spencer, Limited, Wednesbury, for the supply of poles 
and brackets for the electric tramways, the vices, based on not less 
than 500 poles and brackets being ordered, bein as follows :— Poles 
at £8 11s., £9 ееси 9s. 64. each, 


trio Railway and Tramway Carriage Works, of 


acce for the supply of 30 double-deck motor car bodies and 


tracks, with all necessury slipper brakes, scotches, and fittings, other 

than motor equipment; the question of what kind of truck is 

supplied to be left over for further consideration. The work of 

reconstruction of the tramlines on the Brightside and Heeley sections 

isto be commenced as soon аз convenient. The proposed double 

mn in Eccleeall Road at the bottom of Hanover Street is to 
omitted. 


Sheffield.— The Town Council has given an order to 
Messrs. Ferranti fora 1,000 kw. steam alternator for £9,500. This 
machine will be equal to 17,000 16-0.P. lamps. 


FORTHCOMING EVENTS. 


Friday, Мау 12th—At 9 pm Royal Institution. Discourse by 
Prof. T. Preston, M.A., on " Magnetic Perturbaticns of 
the Spectral Lines.” 

At 5 p.m.— Physical Society. Note оп the Vapour Pressure 
of Solutions of Volatile Substances,” by R. A. Lehfeldt, 
D. So.; Note on the Discussion of their Paper on the 
Criterion for an Oscillatory Discharge of a Condenser,” 
by Prof. W. B. Morton and Dr. Barton; Exhibition of 
& Quadrant Electrometer by Mr. G. L. Addenbrooke. 

Saturday, May 13th.—Institution of Electrical Engineers Students’ 
visit to W. T. Henley’s Telegraph Work:. Train leaves 
Fenchurch Street 9.40 a.m. 

Thursday, May 18th.—At 8 p.m. The Institution of Electrical 
Engineers, at the Society of Arts, John Street, Adelphi, 
W.O. Ordinary General Meeting. “Electric Loco- 
motives in Practice, and Tractive Resistance in Tunnels, 
with Notes on Electric Locomotive Design," by P. V. 
McMahon, member. Discussion. 

Thursday, May 25th.— At 12 noon. Institution of Mining Ка | 
at the rooms of the Geological Society. Presidenti 
address by Mr. J. A. Longden; papers by Mr. S. F. 
Walker on Alternating Ourrents and their Possible 
Applications to Mining” (Part L); Mr. J. E. Dowson 
on “ Metric Weights and * and other papers. 

Friday, May 26th.—At 10.30 a.m. Institution of Mining Engineers. 
(Becond Day.) Among other Peor. be one on " A 
Naw Process of Seasoning an ing Timber and 
other Fibrous Substances by means of Electricity,” by 
Mr. H. Baillie-Weaver. Among those open for discus- 
sion is one on “ Experiments on the Ignition of Fire- 
damp acd Ocal-dust by Means of Electricity," by 
Messrs. Heise and Thiem. 


—€———— 


THE ALL-BRITISH CABLE. 


THE pressure of public opinion in the Colonies and in 
Canada as to the necessity for an all-British cable across the 
Pacific Ocean has at | produced conviction in the 
minds of the home authorities that “something must be 
done.“ The long delay on the pert of Her Majesty's 
Government in coming to а decision seemed to justify an 
expectation that when that decision was arrived at it would 
at least be conclusive. In reply to questions in the House 
of Commons, we were given to understand that the delay 
was due to the fact that no joint action was being taken 
by the Australasian colonies among themselves, and with 
anada, and that Her Majesty's Government were only 
awaiting an announcement of this to deal with the project. 
We do not now p to travel over the history of the 
various conferences held at intervals during the last 10 or 12 
years, at which the subject of the proposed cable has been 
thoroughly discussed. We only intend here to treat 
of the report of the Pacific Cable Committee which 
sat in Downing Street, under the presidenoy of the Earl of 
Selborne.* It is on the lines of this report that the Colonies, 
in agreement with Canada, have proposed to establish the 
Pacific cable. Much, however, to the astonishment of those 
who were not behind the scenes, the Imperial Government 
has distegarded the opinion of the Committee, which was as 
follows :—“ The Committee are of opinion that the cable 
should be owned and worked by the Governments interested.” 
This report, although only issued to the public about a fort- 
night ago, is dated January, 1897, and has doubtless been the 
foundation on which Canada and the Australasian Colonies 
came to a common understanding, being fully convinced, and 


* See Blue-Book O 9,247, April, 1899, Pacific Oable Committee, 
Report, Minutes of Proceedings, &. 
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expecting, that Her Majesty's Government would also adopt the | 


lines laid dowa in the report on which to join the Colonies and 
the Dominion in carrying out the work. We find, however, 
that this is not the case, out that the Imperial Government 
proposes, after a rather uugracious preamble, to grant a 
subsidy not to exceed a mazimum of £20,000 in any one year 
for 20 years. From this subsidy there is annually to be paid 
to the account of the “all-British cable" а sum equal to five- 
eighteenths of the sum by which the net receipts of the cable 
shall fall short of the amount of the expenses, Now as in the 
same document it is shown that the deficit is expected to be 
£12,900 for the first year, diminishing annually until it 
ceases altogether at the end of the third year, it needs a very 
short calculation to show that the total of the proposed con- 
tribution which the Imperial Government means to make is 
£6,270! This is certainly not a heavy tax on the British 
Exchequer. In return for this magnificent contribu- 
tion the Government claims control as far as the 
corstruction of the cable is concerned, and also that 
all rates should be approved by the Treasury, besides 
which all Imperial Government telegrams are to be 
transmitted at half rates and in priority to any other tele- 
grams. The Colonial Office letter dated 28:h of last month 
concludes with the phra:e, ** Her Majesty's Government trust 
that the liberal arrangement will meet with the viewa of the 
Colonies, and that it will be accepted as a proof of their 
cordial desire to co-operate with the Colonial Governments 
in apy undertaking of general concern, even although the 
Colonial interest in the matter may be more direct and 
apparent than that of this country." 

As was {о be expected, this production has exoited а 
general sense of indignation throughout Canada and the 
Colonies, and it may have the effect, which possibly it was 
intended to produce, of further delaying the completion of this 
cable; unless the Colonial Governments undertake the work 
themselves and ask the Imperial Government to with- 
draw from the partnership. It is not only the smallness of 
the contribution proposed, and the hampering of the work by 
placing it under the control of the permanent official clase, 
that constitutes the objection to the Imperial proposition, 
but it is also that, as has been pointed out in the Times, the 
effect of the Imperial Government declining to become 
joint-owner of this cable is that, owing to the difference 
between the prices of Canadian and British stock, the cost of 
the cable will be increased by £240,000. - 

It is reported that Mr. Chamberlain is inclined to recon- 
sider the matter, and we sincerely hope so for the credit of 
this country. | 

We do not at present propose to deal in detail with the 
evidence given before the Committee, but hope to do во soon, 
as it is of a most instructive character, both as to how 
77 should be done, and also how they should not be 

one. | | | Г 5 


JHE TELEPHONE SERVICE. 


THE statement made by Mr. Hanbury to the deputation 
which waited upon him last week is not encouraging for 
those who see in telephonic competition something to be 
avoided. The deputation-was from members of Chambers 
of Commerce and other bodies, and it asked the Govern- 
ment to purchase the National Telephone Company and 
work it as a department of the Post Office. Mr. 
Hanbury recognised that a single system, whetber 
in the hands of the National Telephone Company or 
the Government, or any other body, was the best, but had 
no difficulty in finding reasons for the establishment of com- 
petition, and considered that if, in 1911, the Government 
found that a national system was better, it was doin 

nothing at the present moment which would prevent their 
nationalising the system in that year. 

Mr. Hanbury's reference to undue preferences under 
the present system, and to the question of private wires, 
seems to a rather undue straining of minor points, 
if, indeed, there is evidence of any undue preference 
at all. It is not easy to understand what was meant by “ the 
exceptionally good terms which the Government had offered 
the National Telephone Company," but if the terms referred 


to are contained in the statement made to Parliament 
by Mr. Hanbury in applying for leave to introduce 
the Telephone Bill, no surprise need be expressed 
that the company had failed to take advantage of 
them. If competition is to be avoided, it will 
be necessary for both parties to the controversy to see the 
other side of the case. We do not observe any iness on 
Mr. Hanbury's part to recognise that his views are open to 
criticism, and therefore the pursuance of his preconceived 
plan may be considered probable. However much oon- 
sistency may be a subject for admiration, we cannot view 
without some concern the initiation of a policy which we 
believe to be detrimental to the interests of telephone users 
and of the State. 


NOTES. 


“A Mort! А Mort!!!“ — Death, graphically represented 
by the form of a skeleton enshronded with black draperies, 
taking flight from heaven to earth, bearing within its 
bony clutches an electric trolley car! Such, with other 
equally hideous accompanimente, may be taken to indicate 
the liking that some Buenos Ayres residents have for 
electric tramways. The cartoon mentioned appeared in a 
recent issue of a Buenos Ayres comic paper, and a 
correspondent, in sending it to us, gives a word or two 
by way of explanation. Writing on April 9th, he says :— 

This is very much to the point in view of the frequent accidents 

that have bꝛen occurring on the electric tramline since it was opened. 
Last week they killed three ns—not a bad record for new drivers, 
but one that will cost them heavily in the lawsuits that are sure to be 
brought against the company. In this country, as the tram and 
railway companies know to their cost, the value placed by relatives 
on those members of their family who are sent to happier clim2s 
through their agency is high. Oaly the other day an action was 
brought against & company in which the was estimated at 
$120,000. The translation at the foot of the cartoon is, Death 
desiring one day that nothing should remain alive in this country, and 
as there was no other resource to fall back проп, sent us this tramway 
which is killing so many people." 
Our experience with trolley cars in this country has cer- 
tainly not led us to the opinion that they are “ deadly," 
which term American opponents have long applied to them. 
We do not anticipate that it will ever be necessary to 
reproduce this cartoon in the columns of our own English 
Punch. We admit that there may be need for the British 
pedestrian to bs more upon his guard. There are many 
people who are so absent-minded and careless that they 
would be knocked down by a donkey barrow, let alone an 
eight-mile-an-hour trolley car. 


: The Institution Meeting at Switzerland.—The secre- 
tary of the Institution of Electrical Engineers is this week 
cironlarising the members with regard to the 
reunion in Switzerland from September Ist to 10th. The 
arrapgemer ts for this visit are now in progress, and with the 
kind assistance of Colonel Huber, Mr. C. E. L. Brown, Prof. 
Wyssling, and others a provisional programme has already 
been drawn up. - 
As at present arranged, members will visit the Rheinfelden Works 
on Baturday, Septem 2nd, and will proceed the same day to 
Zürich, and will remain there until September 6th. Daring this 
time visits will be paid to the works of the Oerlikon Company, of 
Messrs. Brown, Boveri & Oo., and of Messrs. Escher, Wyas & Oo. 
and to certain power stations and tramway and lighting installations 
in the district, including, as it is hoped, а visit to the Schaffhausen 
Works. They will then proceed to Lucerne, and, after ing 
the street railways of that town; and, if time permit, the 
Works and the Stansetad-Engelberg Railway, will travel vid the 
Biiisig Pass to Interlaken. Here opportunity will be given for 
visiting both the Jungfrau Railway (vid the Wengern Alp route) and 
the Burgdorf-Thun Railway, as well as other places of electrical 
interest in the neighbourhood, and the visit will end on Saturday, 
Бареш 9th. The above programme is, of course, subject to 
teration. 


Electricity for Autoears.—At the Coventry Engineer- 
ing Society the other day Mr. J. W. Roebuck (designer at 
the works of the Beeston Cycle and Motor Companies) 
opened a discussion оп “ The Ideal Motor Power for Auto- 


cars. He referred to the great possibilities before electricity 
in this direction, and spoke of its advantages, 
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Royal Institution.— The annual meeting of the members 
of the Royal Institution was held last week, the Dake of 
Northumberland presiding. The annual report of the Com- 
mittee of Үівісо в for 1898 showed that 58 new members 
were elected in 1898 ; 68 lectures and 19 evening discourses 
were delivered last year. The President announced 
that in June next the Royal Institution would complete 
100 years of its existence, the first meeting of its 
members in the building in Albemarle Street havin 
been held on June Stb, 1799. The managers had decid 
that this event, so interesting and memorable in the 
life of the Institution, and in the history of science in this 
country, should be duly celebrated. They had, therefore, 
arranged for the delivery of two ccmmemoration lectures. 
The first of these would be delivered at 3 o’clock on Tuesday, 
June 6th, by Prof. Lord Rayleigh, when the Prince of Wales, 
Vice-Patron of the Institution, would preside and receive 
the honorary members; the second of the lectures would be 
delivered at 9 o'clock on Wednesday evening, June 7th, by 
Prof. Dewar, when the Duke of Northumberland, President 
of the Institution, would preside. It was further announced 
that the Lord Mayor had consented to give в reception to 
the members, foreign guests, and representative men at the 
Mansion House on the evening of Tuesday, June 6th. 

On 8th inst. the following were elected Vice-Presidents : — 
Sir Wm. Crookes, Lord Kelvin, Mr. A. B. Kempe, Sir A. 
Noble, Mr. A. Siemens, Sir H. Thompson, Bart., Sir J. 
Orichton-Browne, and Sir F. Bramwell, Bart. The Presi- 
dent referred in appreciative terms to Mr. Benjamin Vincent, 
for mapy years assistant secretary to the Institution, and 
whose death has recently ocourred. 


. Duplex Dynamo.—The accompanying figure shows a 
duplex generator which has been installed in the power 
tation of Messrs. Howard & Ballougb, machine makers, 
Accrington. About five years ago this firm made an experi- 
ment in electric driving of machinery, and were so pleased 
with the reeults that they have made extension after extension, 
until there are now some 80 motors, averaging 10 H.P. 
each, at work in their extensive shops. The current required 
necessitates a fairly large central station, and eight units 
similar to the illustration have been laid down by Messrs. 
Thomas Parker, Limited, to deal with the load. Each of 
the two armatures gives an output of 210 volte, 400 amperes 
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when running а& а speed of 400 revolutions per minute. 
Either or both armatures may be used at will and the 
couplings enable them to be readily taken out without inter- 
fering with the belt. 


- The American Inventor and London Developments. 
-—The American inventor is often a source of considerable 
amusement to as. His belief in himself, the absolute assur- 
anoe with which he tslks to those who find him the money 
for his experiments, and the striking modesty of the 
“ inspired ” paragraphs relating to his work, which from 
time to time appear in the American papers, are all in their 
way inimitable. Of course all these are but manifestations 
of the genius of the born inventor, for as Mr. Swinburne 
long ago remarked, “ Ару fool can invent a thing, but it 
takes a very clever man to convince others of the value of an 
invention, and it takes а genius to sell it." "The above 
is apropos of a which recently appeared in 


Electricity (New York) to the effect that Mr. T. Edison 
(junior) is again on the war-path. But a few 
months ago this versatile genius was engaged in 
perfecting electric glow lamps; and since his portrait 
(enshrined in one of the improved lamps) now adorns a 
trade advertisement, it would appear that Mr. T. Ejison 
(junior) has, in connection with this invention, risen to the 
height of Mr. Swinburne’s definition. More recently one 
read in the same paper that Mr. T. Elison (junior) was 
about to solve the problem of the generation of electricity 
from tidal energy, and that a large hydraulic installation, 
based upon his newly invented gystem, was to be erected near 
the Brooklyn Suspension Bridge. Toe youthful genius has 
evidently settled this small affair in record time, for the 
latest issue of oar New York contemporary, informs us that 
Mr. T. Edison (janior) has jast invented a process for 
hardening steel, which is expected to revolutionise steel 
manufacture.  Harveyised steel is simply nowhere when 
compared with T. Edison, junior, steel, and even the new 
Krupp steel is outclassed. Really T. Edison, sen., will have 
to look to his laurels. Eaglish electrical engineers may, 
however, be more interested iu the facts disclosed by the two 
extracts given below. These are taken from a recent issue 
of а New York electrical journal :— 

Prof. Sidney Short, of the Walker Electric Company, of Cleveland, 
is now in iplo and, according to the Columbus Dispatch, is 


" representing & company that will erect & mammoth electrical 
plant in London which will be in charge of American electrical 
ex » 


perta. 

Albert Johnson denies the story sent from Detroit that his brother, 
Tom L., "had given up his intention to retire from business, and 
would invade London, Hagena, where he was to build a large 

stem.” Albert Johnson told a Brooklyn reporter 

was not interested in a scheme to build a rail- 

road in London. “Iam the one,” he said. "Iam going to make 
application in a short time from now for permission to build.” 


It is to be noted that the announcements are somewhat vague 
and misty, but this atmosphere suits the grandeur of the 
statements which they convey. Let our electrical engineers 
be prepared for some striking developments in London. 


New Telephone Iustrument.— We have received a letter 
from Mr. M. G. Waggott, of Birmingbam, regarding a new 
telephone system. He has been working and experimenting 
with a view of making a telephone which would be simple 

th in transmitting and receiving 
parte, and also to try to devise an in- 
strument which could be used either as 

a wall or table telephone, and at con- 

siderable less cost than present types. 

He sends us a photo of an instru- 

ment which he believes will meet 

the above conditions, aud which will 
bear favourable comparison with any 
instrument which is in use at the 
present time, As a wall telephone, he 
claims that it can be adjucted at will 
to suit the statures of the users, and 
thus prevent stooping or stretching. 

The receiver has no permanent. magnet. 

“This no doubt will make it less 

susceptible to inductive effecta from 
| other circuits." The transmitter is 

: constructed in such a way that packing 
will be almost impossible. It is claimed to be of compact 
design, and can Ыз made for about half the cost of 
present day instruments. We have given the matter 
some amount of oonsideration, and we find that the 
advantages referred to in the letter are not shown in any 
way in the photograph, where there is no indication of any 
power to adjust to height of user unless by putting а new 


Пай in the wall, which can be done with any other instru- 


ments, No description of the interior of instrument is given. 
The transmitter is of the Berliner form, but has a less graceful 
outline. The absence of permanent magnets in the receiver 


is а return to original methods, and is contrary to the accepted 


theories and practice of the day. 


The Machinery Users’ Association.—Sir William 
Houldsworth, Bart., M.P., presides at the annual meeting of 
this Association to-day (Friday) at 2.30 p m. at Westminster 
Palace Hotel. 
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* Waterfalls for Sale" in the Spectator.“ The 
following letter and comment appeared in the issue of the 
Spectator for April 15th :— 


To the Editor of the Spectator. 


Sir,—Members of the Bergens Polyteknische Fo would be 
very thankful for advice from you whom to address, or where to write, 
in London for sale of waterfalls for industrial use. We can offer 
powers of 100, 500, 1,000 up to area 8,000 horse-power. Awaiting 
your good news, 

I am, Sir, &c., 
| R. FALKENBERG. 

Bergen, April 10th. и 


[The above letter i$ во curious ап example of the coming import- 
ance of waterfalls as producers of industrial power, that we place it 
before our readers. We fear, however, that there are as yet no regular 
waterfall brokers to be found in London. — Editor Spectator.] 


The oracle of Wellington Street is undoubtedly correct in 
thinking that the above letter is a sign of the coming indus- 
trial importance of water-power. In an article published in 
the Spectator in September, 1897, this was clearly foretold, 
and the service rendered by electricity in connection with 
this new source of power, was explained. The editor of the 
Spectator is, however, wrong in his belief that no agencies yet 
exist by which salesof waterfalls for industrial purposes can be 
effected. We ourselves know of more than one ; and advertise- 
ments of waterfalls for such use are no uncommon feature of 
English, French, and German technical papers. We are 
afraid the editor of the Spectator will find that by publish- 
ing the above letter he has laid himself open to an 
inundation of similar applications. The chance of a free 
advertisement of saleable waterfalls in the “ Correspondence” 
columns of a paper so widely read, will, we think, prove 
irresistible to many owners. May we suggest that the 
editor should forthwith apply himself to the framing of a 
suitable scale of charges. 


Electrical Work in New South Wales.—Mr. A. C. F. 
Webb delivered his presidential address to the Sydney 
Electrical Association in March, and in the course of his 
remarks he briefly outlined the вз of the electrical 
industry in New South Wales during the last year. He 
pointed out that 16 electrical supply stations now existed, 
eight being in Sydney. The total number of 8-candle-power 
incandescent lamps now connected to the eight metropolitan 
stations was 25,542, the total capacity of these stations being 
about 696 horse-power. In addition to the supply stations 
there were about 70 isolated electric lighting plants equal to 
1,500 horse-power scattered throughout the Colony. He 
drew particular attention to the fact that since the Sydney 
Municipal Electric Lighting Bill had been passed three new 
electric supply stations had been erected throughout the city, 
and plant installed equal to 15,000 8-candle-power incan- 
descent lamps, which might have been connected to the 
Council’s supply, and the cost of compensation avoided. Mr. 
Webb spent some time in discussing the advantages of elec- 
tric motors for workshops and factories, pointing out the 
great economy obtained through shafting and belts not being 
required. He deplored the continued delay in putting the 
General Electric Lighting Act before Parliament. Reference 
was made to the increased use of electric traction, and the 
determination of the Railway Commissioners to convert the 
whole of the steam tramways to electric traction. Daring 
last year five miles of single line were equipped for electric 
traction, making a total of 9 miles 8 chains now open for 
traffic. The total number of electric cars have inoreased from 
five to 17. The electric car mileage for the month of Feb- 
ruary, 1898, was 10,684, while the car mileage for the 
corresponding month, 1899, was 24, 431. Additional 
generating power of 400-kilowatt capacity and large storage 
batteries had been installed both on the North Shore and 
Rose Bay lines. Mr. Webb prooeeded to discuss in detail 
the best method of wiring and fitting up freezing and 
chilling chambers, breweries, meat preserving works, &o., 
and advocated a special construction of water-tight fittings. 


The Institution Conversazione.—Mr. W. G. McMillan 
informs us that the annual conversazione of the Institution 
of Electrical Engineers will be held at the Natural History 


Museum, South Kensington, on the evening of Thursday, 
June 15th. | 


What Happened to the Deputation.—No respectable 
municipality can attain to the acme of ipi urges unless it 
has its deputations. It may be that in electric lighting the 
municipal mind would now receive no enlightenment from a 
few days’ tour. That does not matter, we must have a deputa- 
tion, and though inthe town next door there is nis complete 
electric tram system, a deputation must go to the Continent. 
They have been sent by other towns, why not send half a 
dozen of our leading lights to see what they've got a thousand 
miles away? Such might almost be the ent, for 
it is remarkable how ready Counoils are to imitate in this 
direction towns, to which in other ways they hold themselves 
to be vastly superior. When electric tramway deputations 
have performed their labour of love, we are not at a loss for 
another subject for them to investigate. We will let them 
go to such and such a town “and elsewhere" (delightfully 
vague, giving such a wide margin I) to see what they can 
find out about mechanical stokers. And when the party 
comes marching home again, though one may be a grocer 
and another a butterman, these gentlemen are so profoundly 
learned that the borough engineer must lift his hat 
in awe, and think it time he i р fresh fields and 

tures new, where his little knowledge might, perhaps, 
e of at least some account. The doings of these deputa- 
tions are matter of more or less mystery, and we believe that 
sometimes the members have even lost one another when on 
tour. Their diaries are not open to the public inspection, so 
we are not quite in a position to say of which new traction 
system, electric generator, or mechanical stoker they were 
seeking knowledge. Perhaps it is not yet patented. Belfast 
is sending a deputation to find out something about mecha- 
nical stokers, and when the matter came before the Oorpora- 
tion the other day, Councillor Young divulged some interest- 
ing history regarding a former deputation :— 

He remarked that some time ago the Oo on sent a tation 
to look after electric traction. They e and Bristol 
and to London and Paris and Brussels, and then to Buda-Pesth, where 
I think they got lost. In each place a State entry was made. The 
municipal authorities were informed beforehand that the Right Hon. 
the Lord Mayor and Bir Samuel Black and а number of members of 
the Belfast Corporation would wait on them at such а date, and the 
result was that the town was illuminated, and they got to sucha pitch 
before they reached Buda-Pesth—the foreigners charged so highly— 
that they dropped the title of Lord Mayor, and Bir Samuel Black 
became plain uel Black, and they thus obtained cheaper terms. 
I have never seen the acoount of that excursion put before the Oor- 
poration to be il 

Alderman M'Oormick: Were they paid? 

Alderman Dempsey: The expenses went into the wages‘ book. 
The Fulham Contract.—On Wednesday night the ques- 
tion of the electric tenders for the lighting of Fulham again 
came before the Vestry. Previous to the Vestry meeting 
the question was threshed out at length in committee, 
before which Mr. Hirst, of the General Electric Company, 
attended. At the Vestry meeting the amendment to give 
the mains to the British Insulated Wire Company was 
defeated. It was afterwards to add a clause to the 
contract fixing a £10 penalty for breach of the trade union 
wages and conditions. Another amendment to further post- 
pone the matter was defeated, and ultimately the tender of 
the General Electric Company was accepted. 


The Liverpool Car Contract.— When the proposed car 
contract came before the Town Oouncil’s meeting last week, 
the chairman of the Tramways Committee dissented from 
No. 5 of his committee’s recommendations, which was that 
the contract being given to Messrs, Dick, Kerr & Оо. In 
his dissension, Mr. Rutherford stood alone, He was decidedly 
of opinion that the Westinghouse Electric Company, or some 
“ snch famous firm,” should have the major part of the oon- 
tract. Mr. Wood “hinted that a representative of an 
opposing firm had seen the chairman after the tender was 
аосе by the sub-committee, and he believed that it was 
as the result of that interview that the chairman arrived at his 
decision.” He said that he, the chairman, had received 
certain information from the Westinghouse Company's repre- 
sentative. From these brief comments an idea of the 
character of the discussion may be gained, but we must refer 
our readers to the Liverpool Post for May 4th for a report of 
the speeches. The upshot of the affair was the confirmation 
of the committee's recommendation to give the contract to 
Messrs. Dick, Kerr & Co. for the whole 80 cars. 
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Cape Town Tramways and Submarine Cables.— 
An action in which the Eastern Telegraph Company claim 
£50,000 damages from the Cape Town Tramway Oompany, 
has been commenced and will shortly come for trial before the 
Supreme Court of Cape Colony. The damage is alleged to 
have been caused by interference with the Telegraph Oom- 
pany's cable system by leakage from the wires of the electric 
tramways. We are informed that partly in consequence of 
this claim the Darban Corporation have given notice to the 
company to remove the pipe containing the cable from the 
streeta of the town. The pipe has been used for years 
withont payment of rent, but was laid daring the pleasure of 
the Town Council, who are now contemplating the instal- 
lation of an electric tramway system. 


Cold Drawn Seamless Trolley Pole.—The anncxed 
illustration from the Street Railway Journal represents a 
pole made by the Shelly Steel Tube Company, of Oleveland, 
Ohio, It is built up of three pieces of cold-drawn high car- 


bon seamless steel tube, put together as shown and cold 
welded. It is claimed to give by this method a pole of 
minimum weight and maximum strength which will meet 
all requirementa of traffic. 


Appointments Vacant.—The Leeds City Tramways 
Committee is wanting a traffic manager to take complete 
control of traffic arrangements in connection with about 50 
miles of single track, comprising about 180 cars (electric, 
steam and horse). Applications have to be lodged with the 
chairman by 15thinst. Particulars from the town clerk. 

The Newington Vestry wants two charge engineers for 
the electricity works. e Hampstead Vestry is advertis- 
ing for an assistant electrical engineer. The Leeds Corpor- 
ation want &u engineer in charge for the electricity works. 
See our Official Notices this week for particulars. 

The Hereford Electric Lighting Committee want a clerk 
ae * for the electricity works. See “ Official Notices ” 

wee 


— 


Mason's College. — There have lately been additions and 
alterations made to the equipment of the mechanical and 
electrical engineering department of the Mason University 
College, Birmingham. The additions to the electrical de- 
partment include two continuous current 5-kilowatt dyna- 
mos (Messrs. Chamberlain & Hookham), two 5-kilowatt 
alternators, arranged for single, double and three-phase 
currents (Messrs. Thomas Parker), experimental transformer 
(Mesars. Johnson & Phillips), battery room ard switchboard, 
measuring instruments, Western voltmeters and ammeters, 
Weston wattmeter and photometric gallery. A galvano- 
meter room has been fitted with galvanometers, standard 
resistances, potentiometers, Olark celle, &o. The cost of 
the new apparatus has been met by donations. 


Cocksureness.—In last week's issue of a contemporary 
we find what is called a condensed digest upon the “ dis- 
appointing report” of the Pacific Cable Committee. It is 
apparent that the writer had not read the evidence attached 
to the report, or on one point at least he would have gained 
information, that is, as regards the amount of slack r quired 
in laying a cable in about 3, 000 fathoms and under, the 
writer in question says boldly that 10 per cent. of slack is 
rot enou;h. Now, on turning to the evidence in the report, 
we fi.d that according to the representatives of various 
cable-luying companies this amount is considered sufficient 
by the Telegraph Construction and Maintenance Company 
the Silvertown Company, Messrs. Clark, Forde & Taylor, an 
others, 7 or 8 per cent. being regarded as sufficient by Меквтя, 
Henley. With such information, and the knowledge that 
several of the latest laid cables in waters of a depth of 
8,000 fathoms and over, have a p2rcentage of slack less than 
10, it is to be hoped that the author cf the note in question 
will write in & less dogmatio manner in future, 


Kompany; Limited (61,599). — This com 


Electric Eddy Currents.—On Tuesday afternoon Prof. 
8. P. Thompson delivered his second Tyndall lecture on this 
subject at the Royal Institution. 


NEW COMPANIES REGISTERED. 


North Metropolitan Electrical Power Distribution 
Company, Limited (61,592).—This company was registered on 
April 19th, with a capital of £50,000 in £10 shares (2,500 preference), 
to varie fia the ч 0 cal engineers and contractors, 
electri , suppliers of electricity, electrical apparatus manufacturers, 
mechanical and chemical engineers, tramway and light railway 
proprietors, carriers, &. The first subscribers (each with one share) 
are:—G. J. Somerville, 35, Shepherd's Bush Road, W., electrical 
engineer; О. Walmsley, 17, Priory Road, Kew, W , accountant; E. 
Garcke, Donington House, Norfolk Street, W.O., director; О. H. Dade, 
36, Albacore Orescent, Lewisham, В.Е, assistant secretary; W. E. 
Singleton, 2, Elm Villas, Elm Row, Hampstead, solicitor; M. E. 
Bheerboom, 6, Ferncliff Road, N E., clerk; J. Renwick, 29, Hillside 
Road, Stamford Hill, N. clerk. The first directors (to number not 
less than three nor more than five) are to be nominated by the 
subscribers; qualification £100; remuneration as fixed by the com- 
разу. Registered office, Surrey House, Victoria Embankment, W.C. 


County of Surrey Electrical Power Distribution 


sny was registered on 
pril 19th, with а capital of £50,000 in £10 dun (2,500 preference), 
on the engineers and rs, 


to siness of electrical contracto 
, eleotrical ap s manufacturers, su of elec- 
tricity, tramway and light railway proprietors, , &. The 


first subscribers (each with one share) are:—G. J. Somerville, 35, 
Shepherd's Bush Road, W., electrical engineer; O. Walmsley, 17, 
Priory Road, Kew, W., accountant; E. Garcke, Donington House, 
Norfolk Street, W.O., r; O. H. Dade, 36, Albacore Orescent, 
Lewisham, S. E., assistant secretary; W. E. Singleton, 2, Elm Villas, 
Elm Row, Hampstead, solicitor; M. E. Sheerboom, 6, Ferncliff 
Road, N E., clerk; J. Renwick, 29, Hillside Road, Stamford Hill, N., 
clerk. The first directors (to number not less than three nor more 
than five) are to be nominated by the subscribers; qualification, 
£100; remuneration, as the company may determine, Registered 
office, Surrey House, Victoria Embankment, W. O. 


Morecambe Electric Launch and Power Syndicate, 
Limited (61,861).—This company was on Мау 204, with 
a capital of £3,000 in £1 shares, to adopt an agreement with Joseph 
J. Hargreaves, Joseph Hayes, and Wm. H. Pickles, and to carry on 
the business of motor manufacturers, launch, ship, and boat builders, 
electricians, suppliers of electricity, engineers, machinists, fitters, 
founders, wire drawers, tube makers, The first subscribers (each 
with one share) are:—Joseph J. Hargreaves, 5, Hornby Terrace, 
Morecambe, traveller; Joseph Hayes, 16, St. Margaret's Terrace, 
Great Horton, Bradford, electrical engineer; William H. Pickles, 
Cross Oopp, Heynsham, : Thomas L. Wilson, 3, Victoria 
Buildings, Morecambe, ironmonger; Onarles D. Collinson, Fairfield 

, Hynsbam, architect; Henry Waters, 24, Euston Road, More- 
cambe, accountant; Ratcliffe Nattall, 11, Finsbury Park Road, N., 
surgeon. The first directors (to number not less than three nore more 
than seven) are to be nominated by the subecribers. Remuneration 
as the company may decide. 


Snetzler's, Limited (61,865).—This company was regis- 
tered on May 2nd, with a capital of £2,000 in £55 , to adopt an 
ment with Walter R. Snetsier, James R. Baillie, ard Oharles B. 
Halliley, and to acquire and carry on the business of a mechanical and 
electrical engineer carried on by Walter R. Snetsler at Little James 
Btreet, Gray's Inn Road, W.O. The first subscribers (each with one 
share) are:— Walter R. Snefsier, 79, Garkarth Road, Balham Hill, 
S. W., engineer; James R. Baillie, 1, Akenside Road, N.W , gentleman; 
Samuel G. Moore, 20, Clarendon Road, Edgbaston, Birmingham, 
gentleman; Charles B. Halliley, 26, Mill Street, Bedford, solicitor; 
Harry Bell, 30, Mall Street, Bedford, auctioneer; Alfred J Reade, 18 
and 20, Mili Street, Bedford, merchant; Fred. S. Dodson, Pembroke 
Street, Bedford, acoountant. Registered without articles of associa- 
tion. 


Belliss & Morcom, Limited (61,890).—This company 


. Was registered on May 3rd, with a capital of £300,000 in £10 shares 


(15,000 preference), to acquire the business now carried on by G. B. 
Belliss & Oo., Limited, at Birmingham and elsewhere, to enter into 
an agreement with the said company, and to carry on the business of 
mechanical, bydraulio, marine, electrical and general engivecre, boiler 
makers, engine mskers, metal fuunders, r: llers, piercers, stampers and 
workers, carriage and motor car builders, &c. The first sabroribers 
(each with one sbare) are:— George E. Belliss, Tbe Dell, King's 
Norton, Worcester, engineer; Alfred Morcom, 24, Augustus Rad, 
Edgbaston, engineer; Albert O. Pain, B verley, Lyttleton Road, 
Edgbaston, engineer; Егаг сіе О Everard, The Croft, Albert Road, 


. Harborne, Birmingham, engineer; Geo. B. Parrott, Fairlight, West- 


8-14 Road, Ecgvaston, secretary; Thomas H. Parrott, Fairlight, 
Westfield R ad, Edgbaston, manager; and John Belliss, 64, Francis 
Road, Edgbaston, engineer. The number of directors is not to be 
less than two nor more than seven; the first are George В lliss, 
Alfred Morcom, and Albert E. Seaton; qualification, 100 ordillary 
ан remuneration, £200 each per annum, and £300 for the 
Ohairman. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Newcastle-upon-Tyne Electric Supply Company, 
Limited (27,997).—This company's annual return was filed on March 
13tb, when 12,370 shares were taken up out of a capital of £1C0,000 
in £5 sbares; 412 are considered as paid, £5 per share bas bcen called 
2 NER and £2 10s. per share on 3, Oc O, resulting in the receipt of 

‚526. 


National Telephone Company, Limited (15,066).— 
This company’s annual return was filed on March 30th, when the 
whole capital of £4,000,000 in 15,000 first prefererce shares of £10 
each, 15,000 second preference shares of £10 eech, 250,000 third pre- 
ference shares of £5 each, and 490,000 ordinary shares of £5 each 
was taken up; 28,284 third preference and 44,413 ordinary shares 
are corsidered as paid, and the full amount kas been called on the 
others. £3,636,515 bas ben paid. 


Northwich Electric Supply Company, Limited 
(46,958).—Thie ec mpany’s annual return was filed on March 216, 
when 3,000 shares were taken up out of a capital of £25,C00 in £5 
` ebares. £5 per skare has been called, and 412,390 paid, leaving £2,610 

in arrears. 


Telegraph Construction and Maintenance Company, 
Limited (1,147 C).—Tbis company’s annual return was filed on 
- March 22nd, when the whole capital of £448,200 in £12 shares was 
. taken up and paid for in foll. mE 

Limited 


Anglo-American Telegraph Company, 
(2,891).—This company’s annual return was filed on March 28th, 
A nr whole capital of £7,000,000 in stock was fully taken up and 

or. 

Notting Hill Electric Lighting Company, Limited 
(25,921).—' This company’s annual return was filed on March 25th, 
when the whole nominal capital of £100,000 in £10 shares (6,452 
N founders’, and 2,998 preference) was taken ap and paid 
or in | 


City of London Electric Lighting Company, Limited 
(34,406).— This company’s annual return was filed on March 23rd, 
when 60,000 ordinary and 40,0C0 p shares were taken up 
out of а capital of £1,200,000 in £10 shares, and paid for in full. 


British Columbia Telephones, Limited (59,084).— 
This company’s statutory return was filed on Fe b 10th. The 
capital is £100,000 in £10 shares (3,000 preference). 92,000 preference 
and 3,СС0 ordinary bave been taken up. £10 per share has been 
called on ш preference and £7 10s. on the ordinary, and £42,500 bas 
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. CITY NOTES. 


W. T. Glover & Co.'s Debenture Issue. 


Tus company is issuing at par £60,000 4j per cent. first mortgsgs 

debenture stock, which is part of a total authorised issue of £100,000 
debenture stock. The stock is to be paid off at par on July 1st, 1919, 
bat power is reserved to the company to-pay off all or any cf the 
stcck at 105 on or at ару time after July 1st on six months’ notice, 
any partial redemption being by drawings. The prcceeds of the 
present issue will be mainly devoted to considerable extension of the 
works, which has been rendered imperative by the increasing busi- 

ness. The audited balance-sheet for the year ending December 316%, 
1898, shows profits of £17,103, which permitted the payment of a 
5 per cent. dividend on the preference shares, and a dividend of 8 per 
cent. per annum on the ordinary shares. The growing nature of 
Messrs. Glover's business, as well as the firm's reputation, are suffi- 
cient to make the present issue a desirable investment. | 


Brazilian Submarine Telegraph Company. 
Tux fifty-ünt ordinary general meetirg of this ccmpany was held at 


Winchester Houss on Wednesday under the chairmanship of. Mr. 


W. 8. AxpREWws, who, in moving the adoption of the report, said he 


had uncommonly little to say, the fact baing that the even course of 
prosperity of the Brazilian Submarine Telegraph Company continued, 
but was particularly uneventful. I: was very agreeable, of course, 
and it would be much better to fird themselves upon the bighway to a 
prosperous career rather than to meet with all sorte of obstacles, 
which, while making gocd material for a chairman's discourse, might 
be peculiarly unpleasant for the shareholders. The arrangement 
which was carried out for the benefit of the sharehold ars in bringin 

the lines together had, so far worked exceedingly well, and they had 
met with no difficulties. Everything had been advantageous, as far 
as they could trace the present effecte, and there was no reason to 
regres what they had done, but rather, there was every reason to con- 
gratulate thems:lves upon the measure which they had carried out. 
That arrangement was not merely to the benefit of the shareholders, 
which was one of the principal objects they had in view in 
carrying it out, but it would prove to be excaedingly satisfactory 
to the Governments and to the mercantile community inte- 


-ested in their communication with the Western here. 
Phe income for the half-year ending December 318 amounted to 
£115,159, as against £103,689 in the previous half-year, an increase 
-of £11,470. This was mainly due to an increase of £12,426 in mes- 
sage receipts. There was a falling off of £1,220 received from divi- 
dends paid on shares in other telegraph comparies, but that was 
_simply a question of the shifting of dates, and the dividends did not 
happen to come into that particular half-year. On the expenditare 
side they found the total expenditure for the half-year £22,263, 
.sgainst £91,474, an increase of £779. They had again, he was pleased 
to say, been free from accidents or repairs to cables; but, cf course, 
while they could congratulate themselves that year, they must remem- 
ber that was always an unknown quantity. They got the benefit when 
there were no repairs; but, of course, they must bear it when there 
теге There was а special item of expenses which would not be 
. recurrent in connection with certain necessary steps taken to protect 
the interests of the cable companies from taxation in the River Plate 
territory. The amount was £1,693. It was deemed undesirable to 
increase the capital expenditure by items which were not represented 
dy actual property, and the directcrs had, therefore, placed against 
- profits the expenses of carrying out the arrangements of a closer 
. working union with the Western Brezilian and the Platino-Breszilian 
Companies, the effect of which he bad referred to. They bad already 
reviously alluded to the Lisbon-Madeira No. 1 cable being in a 
ulty condition, but it continued to do its work, and, therefore, no 
кш! had been made to repair it because they did not like to dis- 
turb those long cables laid in waters as long as they did their 
work. But they would understand that there was no certainty as 
to its continuance in wolking order, and it wasa thing they 
would have to tackle by-and-bye. The same would apply to 
the Lisbon-8t. Vincent No. 2 cable. That had in electrical 
value, and it would have to be put into proper electrieal condition. 
The fact was their cables were not getting younger, and he might say 
the same of those who were mansging them, but, unf y, thoee 
who managed the cables could not renew themselves as they could 
renew the cables. He knew there had been discussions at these 
_ meetings with regard to reserves, bat they must not forget that they 
were increasing their responsibilities, and although he did not say 
that the other companies could not defray their share of the shot, at 
the same time temporary aid might be required, and they, therefore, 
-wanted all the money they could command to ensure the good 
maintenance of the largely extended system they now 
The а of the company with the Governments and with the 
public all depended on the thorough efficiency of their plant. 
Mr. J. D. Ренрив seconded the motion, and the report was 


adopted. ‚ 


Westera and Brazilian Telegraph Company, 
| Limited. | 


Ma. W. 8. Анрвитв, chairman, presided on Wednesday over the 
"thirty-seventh ordinary general meeting of the above company, held 
at Winchester House. - 
In moving the adoption of the report, he said the accounts for the 
‘ half-year er ded December 31st showed a revenue of £79 103 181. 7d. 
as against £72,932 94. 10d. for the corresponding half-year of 1897, 
thus showing an increase cf £6,771 8s. 9d. in the receipte, which was 
a satisfactory outcome as re garded the traffic. The expenses amounted 
t» £43,179 1s., as compared with £37,774 18. 11d., showingan augmenta- 
tion of £5,404 19s. 1d. That was not quite so satisfactory, because it 
was in a direction they did not usually like to see. As | the 
increased receipts he did not pro to say anything. As regarded the 
expenditure under Abstract A, salaries and wages were £382 19s. 10d. 
"more and rent and taxes £189 more; furniture for the new offices at 
.Rio was £363 5s. 1d., and «xpenses of removal and various items in 
.maintenanoe account £2,070 1s. 7d. He might tell them that they 
did not change their ( сез at Rio without very careful ое a 
tion of the whole circumstances of the cate, that they bad succeeded 
-inexchanging cffices which were not very suitable for their requirements 
for an office which was a better centre for the trade of the place, and 
- they believed it would have a very happy effect upon their receipts. 
In Abstract В coals showed an increase of £799 12. 51, mainly 
owing to the effects of the strike, so they could see how reaching the 
effects of the strike were, and how disastrous it was upon trade and 
commerce, because they not only spent a great deal more cn coals, but 
the coal they did obtain flared away.and did not produce the same 
horse-power that would have been prcduced by the same consumption 
-of Cardiff steam coal. He had no doubt but that British interests 
were bandicapped very generally by the same circumstance. There 
was an i'em cf cable repairs, £1,976 53. 1d., charged to revenue and 
other expenses in connection with the binging about of a closer 
working between the companies which they all warmly approved of, 
judging by their sction eubscquent to the resolutions which were 
cometo. Those expenses came to £956 153. The London expenses, 
owing to the re-arrangement, had decreased by £957, which 
was always a popular reduction with shareholders. The out- 
come of the working was, including the amount brought forward 
from June 30th, 1898, and the dividend receivable upon the shares 
held in the Platino” Company, and after providing for income-tax, 
the balance to the credit of the revenue account was £39,204 8в., 
from which had been deducted £8,037 12s. 4d. for interest on deben- 
tures and debenture etock, £1,079 10s. had been placed to debenture 
stock redemption fund, and £9,000 to reserve fand, leaving a balance 
of £21,087 6s. 8d. The directors now recommended the payment of 
48. per share, free of income-tax, for the half-year on the ordinary 
shares, making, with the dividend paid in November last, 3 per cent. 
for the year, leaving a balance of £1,607 13s. 8d. to be carried 
forward. The iron barque Norma has been purchased, and sent out 
to Brasil to be used as a hulk for ships’ stores and stock cable. That, 
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of course, increased the expenses for the balf. year, but it really went 
to ensure future economy and greater facilities for handling picked up 
cable in repairing. That, therefore, would ultimately prove a con- 
siderable economy. The tenth annual drawing of the A" and “B” 
debentures took place at the company's offices, on January 25th last, 
in the presence of Mr. Н. de Meray, notary public, when debentures 
amounting to £19,000 were drawn; of these 48, 500 А” and £9,800 
"B" had already been exchanged for debenture stock, and the 
balance, viz, £700 “ B" debentures, had since been paid off at par. 
Of course they knew that most of the old debentures had been ex- 
changed, although they were obliged, in order to maintain the rights 
of the few of the sharebolders who did boná fide continue to hold 
that kind of security, to deal with them just the same as if they 
were all in existence. | ` 
Mr. D. Н. GoopaALL seconded the motion, and it was carried. 


New General Traction Company, Limited. 


Тнв report of the directors presented at the third annual general 
meeting of the shareholders, held at the Cannon Street Hotel on 
Monday last, stated that the rofits for the year were 
£17,517 9s. 7d., to which has to be added £4,312 15s. brought forward 
from last year, making a total of £21,820 17s. 7d. Deducting from 
this £4,495 12s. 9d., the amount of general expenses, sa'aries, &, 
chargeable against revenue, there remains the sum of £17,334 4s. 10d. 
аз the net profit to be dealt with. F'rom this the directors propose 
to write off £2,122, the remaining half of the co:t of the issue of the 
new capital, which leaves. а balance of . £15,212 4s. 10d. A dividend 
at the rate of 6 per cent. on the preference capital for the past year 
amounts to £9,000, and the directors recommend that this be paid, 
and the balance of £6,212 42. 10d. carried forward to next year. The 
work on the lines of tramwaye being constructed-under this company’s 
direction bas made good and satisfactory progress during the year. 
The new Coventry lines are near completion, and will, it is con- 
fidently anticipated, be opened in the course of the next two 
months; meantime the section already open for traffic shows con- 
tinually increasing earnings. The work at Norwich is proceeding 
satisfactorily. An issue of £100,000 of preference capital was suc- 
cessfully made in 1897; and in view of the already considerable 
expenditure of capital on the works in progress, and of further buti- 
ness lately undertaken, the directors propose to ask the sanction of 
the shareholders to a further issue of a like amount of preference 
capital. For this purpose meetings of the shareholders are called to 
approve of the creation of 20,000 new preference shares of £5 each, 
bearing 6 per cent. dividend and ranking pari passu with the exist- 
ing preference shares. A considerable amount of new business has 
during the past year been offered to the company, but, after careful 
. only one propo:al was accepted, the board bein 

anxious to confine 


erations to what а s to be not only profi 
Able but also int ES й 


y sound business. . 


^ Mr. Fraxcrs Pavy presided at the meeting, and, in moviog the 
adoption of the report, stated that the gross profits in the past year 
had been £17,517, which was increased by the amount brought for- 
ward to £21,829. The net profit was £17,334, from which the board 
bad taken £2,122, the balance of the expenses of the issue of the 
preference shares made some time ago. Oat of the balance which 
was then left of £15,212, they recommended the dividend of 6 per 
cent. on the preference capital, leaving £6,212 to be carried forward, 
as compared with £4,495 brought forward. He thought the directors 
were justified in saying, from these figures, that the position of the 
company was very satisfactory. The company held interests in the 
Douglas Tramway (Isle of Man) and in the Coventry lines. Of the 
latter 6 miles had been opened, and had earned а good dividend on 
the money expended on their construction; in fact, the working of 
this portion of these tramways. showed a dividend of about 3 per 
cent. on the whole capital which the company had put into this con- 
cern. The new portion of the Coventry undertaking would, he 
believed, be opened in four or five weeks, and it would, he antici- 
pated, give as good, if not better, results. The undertaking at 
Norwich wae much larger than that at Coventry, and he hoped that 
it would be opened before the year was out. He anticipated very 
бос results, indeed, from the company's work in Norwich. Tne 

irectors could not go on with the works in hand without capital to 
meet all requirements. He ought to add that they had taken arother 
contract for work in the outskirts of Philadelpbie. \ 

Baron Exts B. D'ERLANGER seconded the motion, which was 
adopted ; and resolutions were also passed sanctioning the creation 
and issue of 20,000 new preference shares of £5 each, bearing 6 per 
cent. interesse. | | 


The Great Northern Telegraph Company, Limited. 


Тнв following is an abridged report of the general meeting held at 
on April 29th, 1899, which has been forwarded to as by 


the company :— | 

The сарда and managing director, Commodore E. SoENsox, 
D.R.N.,in rendering an account cf the working of the compsny 
during the year 1898, made the following remarks :—The cor dition 
of the cables during the year 1895 has been much the same as 
during 1897. In napis кет have been 30 interrupticns, affecting 
nine of the cables, while ın the Far East there have been 11 inter- 
ruptions of six of the cables. The cable steamer, H. C. Orsted, 
has been employed on active service for 201 days, of which 
20 were for acoount of others, W. T. Henley's Telegraph 
Works Company Мт сш the ship for the transport 
‘from London, and the laying in the Baltic, of a cable between 
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Sweden and the island of Gothland for the Swedish Govermment.. 
The work was successfully carried out daring the last fortnight in May. 

Our cable steamer, Store Nordiske, has been on activo service for 118 

days, cf which 37 were for the account of others, and the extraordinary 

repairs of this steamer and the renewal of boilers, mentioned in last 

year's report, were finished at Sbanghai towards the erd of January. 

Although there is still room for improvement with regard to tbe 
Wladiwostock Line, it has worked more regularly than during the 
previcus y ar. The scheme £ г laying a cable b:tween Great Britain, 
the Farce Islands, and Iceland bas made some progress, the Danish 
Government having rendered valuable assistance by allowing two 

men-of-war to make turveys and ioundings off the coasts of the 
Faroe Islands and Icelend during last year, in order to find the 
best landing places for the cable Meanwhile the company 
tas sent cut an (xperienced engineer to survey the easterr,. 
northern and western parts of Ireland, with a view of selecting a 
convenient route for the establishment cf a landline (o ccnne:t tte 
most populous districts of that great island with the landing-plsce of 

the cable. Unfortunately, Lowever, our «fforts to obtain efficient 
support «f the scheme from Great Britain and France have bitherto 

led to no practical result, not wit hetand ng its onquesti rable import- 
ance both from practical and frcm ecientific and humanitarian points 
of view. The last hope fora speedy realisation of the plan depends now 
upon steps taken by the Danish Meteorological Office to induce the 

Meteorological offices abroad to influence their respective Govern- 
ments in favour of the scheme. The sates between Great Britain and 

the Scandinavian countries bave been reduced since July 186 last 

bat, thanks to an exceptional development of the shipping and com- 

merce of the Scandinavian countries, these reductions have not affected 

our traffic receipts as much ав was expected. In Japan we have had 

to pull down and completely rebuild cur station at Nagasaki, as it 

was in a very bad ccndition. During the retuilding the Japanese 
Administrat'on has most hospitably given us stelter in their 

building, which adjoins ours. In China the commercial and 

indastrial development, together with the political events, bave 

contributed to maintain a brisk telegraphic traffic. In addition to 

this, the insurrection in the Pailippines, and later on, the war 

betwen the United States and Spain—the scene of which was partly 

laid in those islands—gave rise to a considerable telegraphic corr - 

spondence, which explains the highly satisfactory increase cf our traffic 

receipts. In fact the returns show an increase of £21,833 74. 1d. over 

those of the year 1895, which had been the best year hitherto. As the 

additions to the amortisation fund in the previous years brought that 

fund up to the full amount of our debt, we have taken advantage of 

the reservation made at the time of the issue of our 5 per cent. deben- 

tures of 1883 to pay off extraordinarily 500 of them on September 15% 

last, thus reducing the remaining number to 700 (£70,0C0) which like- 

wise have been paid cff on March 1st,1899. In consequence of the ex- 

cellent results of the year, we are glad to be able to propose an extra 

dividend of 74 per cent. (making 124 per cent. for the year in all), 

and at the same time to increase the reserve and renewal fund by a 

substantial amount, the said fand having been debited with a E 

amount for extraordinary expen:e:. The increase of this fand is the 

best guarantee for the shareholders against future contingencies, 

especially in connection with the British and American schemes for 

the laying of cables in the Pacific Ocean. Tne company has to regret 

zome painful losses, through the death of Mr. Bille, who had been an 

able member of the board of directors sirce 1885, and through the 
death of Mr. Berner, who for 25 years had performed his duties as 

ens of the auditors of the company in the most conscientious manner. 

In the current year we have suff: red another sad loss by the death: 
of our engineer-in-chief, Mr. P. Chr. Dresing, one of the ablest of the 
company's с сете. МЎ - ғ 


Brockie-Pell Arc Lamp Company). 
Lonp Sorrrecp (chairman) presided over the third ordinary general 
meeting of the above company held at Winchester Новое, Old Broad 
Street, EO., on Monday. | i 


In moving the adoption of the report, his Lornsmr said he knew 


gs as th : 
wish for, but he was bound to say, from the directore’ 
view, their business had been extremely satisfactory. They had had 
no end of difficulties, but he need not recapitulate them, as many of 
them knew what they were. They had contended with those diff- 
culties, and they hai practically triumphed over them. He would not 
make a formal speech, for he treated them as all friends of the 
undertaking, for they all went into it with the hope of making ita 
large success. He thought in а shot time—probably next year 
they would be able to show a much better state of th ngs. He was 
Lound to say that state cf things was greatly due to Mr. Sbrimpten, 
who was appointed managing director at a rather critical time by a 
committee of the largest sbareho:deis. The late managing director 
considered himself too old to manage the affairs of the company, or, 
at any rate, if he was not too old, bis other engagements prevented 
him from giving the attenticn he felt in bis heart was necessary to 
carry cut the sof the company. He could tell them honestly 
that the board had not neglected the business. They bad worked 
very hard, and since he bad entered into business matters, which was 
only scme few years, nothiog had given him greater trouble than 
that. But they saw the light now. The great difficulty was 
that they had had with the ple who had the license. 
Messrs. Johnson & Phillips had given them infinite trouble, and 
behaved in a way hardly to be expected by people in the position 
к held. These people pirated the invention of Mr. Brockie, which 
tbat company bought, and sold them as their own. That at last was 


brought to a climax, and but for some mistaken feeling, legal proceed- 
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ings should have been taken two years ago. In the future, if they found 
that firm selling their lamps they would bave to go to prison. He 
might refer to the orders which hed h-en acquired by the company. 
In 1897 they had 535 orders; in 1898, 831 orders, and in the four 
months of that year, 358 orders. In 1897 they sold £9 609 worth of 
lamps, and in 1898, £17,255 worth. That bore out what he had said 
that the company now wss & very prosperous one. If the present 
board of mansgement was left alone they would make it a great 
success. 

Sir Franr. Откон HaARTLAND seconded the motion. 

Mr. A. Waben moved as an amendment that the report be not 
adopted, and that the present board of directors be asked to resign, 
He said that notwithstanding the congratulatory nature of the report 
they had added £1,496 to the loss, bringing it to £6,286. The ques- 
tion was, How was it they had that continued loes with a continuous 
and growing demand for the lamp? Then they received £500 for 
foreign patents and £675 for gement of patent, which they 
would not get in the balance-sheet, and if that was added to the loss 
it would make а loss of 29,600 on the year. Mr. Shrimpton had been 
appointed by a committee of three, and he was one of the gentle men 
who were interested in the vending of the company. Mr. Shrimpton 
bad ro knowledge whatever of electric lamps or of electrical busi- 
ness, and he entered his protest against a gentleman having no tech- 
nical knowledge being appointed to manage the company. 

Mr. BowNER seconded the amendment, and after some further 
discussion, | | 

Mr. Bnockr said he had no feeling against the directors except 
that they had eliminated the technical knowledge of the business. 
He knew Mr. Shrim was a most energetic man, but he had 
usurped ereny post of authority in the works, then he thought the 
directors too much money. Being practically debarred from 
fulfilling his obligations to the company, he had spent £1,500 out of 
his own pocket in perfecting his automatic lathe, which he hoped 
would be a success. 

Sir Fazpxk. Drxon HamTLAND made а long reply, and said that 
although Mr. Brockie was a clever engineer, he understood not 
about commercial matters, and one of the greatest difficulties of the 


ost, 
and put a stop to it. Mr. юра proceeded to go into the details 
of tbe business with а view to t i 


han 

The Cuarnman said they would take the poll now, but this was 
strongly protested against. 

Sir F. Drxom HaARTLAND said the question before them was whether 
the directors or Mr. Breckle was to manage the business. 

The CzarBMAN said the meeting would be adjourned, but the whole 
board would not be present. : 

Bir Fazpk. Drxox said he would move that the board 

This was not seconded. 

After the meeting had lasted 24 hours a poll was taken on the 
adoption of the report, and the result was 27,000 votes for the board 
and 21,000 against. 

The report was thus carried. 


West Coast of America Telegraph Company. 


Тнв ordinary general meeting of this company was held at Win- 
ыы House on Tuesday, under the presidency of Mr. J. Denison 
ender. 

The Снлтвмали said that during the past year there had been little 
or no improvement in trade on the Wert Ooast of America generally, 
and as a result cf a financial crisie in Obili last July there was a fall 
of abont 33 per cent. in the rate of the Valparaiso exchange in 
London. When the exchange kept movirg up and down it rendered 
business speculative, and consequently diffisult to carry on. A better 
feeling had, he was glad to ray, taken place between the Argentine 
Republic and Chili, and if the relations between thore two States 
would settle down permanently, and there was an end of the talk of 
diplomstic differences, they would certainly get better trade. Не 
could not hold out the hope of bright prospects, but if there was & 
better feeling, and а steadier and improved exchange, they would 
benefit by it. 

Bir A. CaTTBLL seconded the motion for the adoption of the report, 
which was carried unanimously. 


West India and Panama Telegraph Company, 
Limited.—The directors recommend a dividend for the six months 
ended December 318, of 28. 64. per share on the ordinary shares, tax 
free, carrying forward £4,920. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The 
ending May 6th, 1899, were 4419 68. 6d. ; песе to 


The Bristol Tramways and Carriage Company, Limited.—The recepta tor tha 
week en May 6th, were Foals be. id. period, 
1898, 29,478 2a. 4d. d increase, £897 9s. 9d. ! 


Klectrio Tramways.—Th 
1898, £180 11 824. 3n big 420 108 фа Total to da 
B. ; inorease, te, 1899 
£2,781 9s, 5d.; corresponding period, 1898, £ dw increase, 
ба. Od. Miles of track Соол week -g ; ; ы 


mil 

4,127; week ending May 7th, 1898, 8,100. Number of oars, week ending 
May 6th, 1899, 11; week ending May 7th, 1808, 7. i 

The Dublin United Tramways Com —The тесе! for the week en 
"end May Sth, 1880 Ware ы follows =D. ги т, » horse an 
£1,810 14s. 9d. ; ditto, electric cars, £1,066 88. 11d.; D. 8. D. Co., eleotrio cars, 

2772 198. 94.; total, £8,669 17s. 8d. ; corresponding week lass Mer D. U. T. 
Со, horse cars, £2 9s 8d.; а e oars, 16 15s. Id.; 
D. В. D. Co., electric oars, £448 19s. 8d.: total, 28,899 175. 
£270 Os. Bd.; aggregate to date, п 16e. 9d.; ditto last year, £57,069 8s. 9d.; 
increase to date, 28,108 8s. 7d. orked:— The mileage open із 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 
miles by horses, for the corresponding period last year. 

The Li Overhead Railway Company.—The receipts for the week endin 
May "th, 1900, amounted” 00 Tias; corresponding week last аг 
£1,504 ; decrease, £78. 


The South Staffordshire Tramways Company.— The receipts for week ending 
Zio. e g vy МЫ tbe De T ggg e 
Е 8.2d.; week en а 8. 1d.; ate ta 

for 18 weeks, 210,681 18. Sd. i 


STOCKS AND SHARES. 


+ Wednesday Evening. 

Durwrss has characterised the electric lighting market during the 
week, and there is а disposition amongst investors to hold their hands 
from operating in this department. pending some definite decision 
upon the Oorporation of London and the Vestries questions. The 
idea that the Obaring Cross and Strand Company will “ get into the 
City,” to which we alluded last weck, steadily gains ground, and in 
a market little anxious to buy electric shares, the quiet demand for 
Oharing Oross is distinctly & feature. Hardly any quotable change, 
however, is to be observed in the prices, Citys to-night leaving off 
173, Charing Oroes 112, and Metropolitans 17. 

Among the lowerpricd shares there has been more activity. 
Nernst Electrics ате advanced to 3 discount, which means а rise of 
nearly 5s. on the week. А daily contemporary, which quoted them 
at 4 premium on Monday, is turely a little premature, bat the market 
is inclined to telk the shares to par. Some of the weak holders, 
underwriters among the number, have now disposed of their shares; 
a more healthy tone is apparent. A large block of Aron Meter shares 


bas also been finally disposed cf, and, as this line for some time past 


has been banging over tho market like а very sword of Damocles, its 
removal is signalised by а rise in the price to ; for both Ordinary 
and Preference. Wireless Telegraphy are 64— 7. 

Manufacturing companies’ shares sre more in favour than those of 
the lighting class, and there is scme demand for the industrial 
concerns; Henley's Telegraph Works have risen j to 25, and the 
Preference sre a fraction harder at 19 buyers.  Callender's Cable 
Construction bave added } to their price and now stand at 19, while 
Telegraph Construction and Maintenance at 38 sre 2 better than a 
week ago, There is a demand for London Electric Supply Preference 
at 6§, and Orompton and Oo. are up $ to 3j. | 

Bot “ it is another story,” as Kipling says, when we come to the 
telegraph shares. However greatly the new Pacific line will 
be appreciated by our colonics, its advent has excited suspicion 
and disgast in the mind of the telegraph shareholder, who now sees 
his Eastern stock down to 158, a drop of 5j points in seven days. 
Eastern Ex'ensions have not t uffared at 163, the company’s agreement 
with the Government being considered suffic.ent to ensure its coming 
out on the right side. West India and Panama shares, after standing for 
weeks at <}, have lost the fraction, despite а good dividend announce- 
ment, and Anglo-American Ordinary relapsed 1 to 614, although the 
Deferred has maintained its price. West Coast of America Telegraph 
shares are unaffected by the meeting of last Taesday, when it was 
stated that the £34 net profit made by the company in 1897 had been 
augmented by £239 as the net result of the trading in 1898, Cer- 
tainly this insignificant profit is better than the loss which provcked 
an undignified and acrimonious discussion at the Brockie-Pell Arc 
Lamp meeting on the previous day. The price of Brockie-Pells is 
still about 4). 6d. 

Strong buying of Central London shares by people credited with 
good information as a rule has sufficed to raise both classes of shares 
to the extent of 10s., and the respective quotations for the fully and 
the partly paid are now 102 and 8%. Stock Exchange talk anticipates 
the opening of the line at the end of October. Nothing is doing in 
either of the other electric railway companies, and British Electzic 
Traction at 19 mark no alteration. 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Запе done 
Present or Dividends for Closing w arning 
Issue. NAMB, Share. the last three years. pr mre Mesr May 100s, 
1896. | 1897. | 1808. Highest.| Lowest 
124, 40010 African Direct Telegraph, 4 Y Debs. 885 ie eee | 100 85 100 —104 100 —104 
25,000 - Amason Telegraph, shares ie eee ..| 10 8— 4 8— 4 
125,000 Do. do. 5% Debs. Red. E ies 21-100 1. ass as 87 — 92 87 — 92 - 285 
905, 5601 Anglo-American Telegraph  ... ges "m . Stock £2 138 8 £3 "Өв 61 — 64 60 — 63 61 60 
8,047,2201 Do. do. 6% Prein... . Stock 25 68| 6 6 9, 1104—1114 1104—1114 | 1118 | 1104 
8,047,2201 Do. do. Deferred... es. wee Stock... 188. J 121— 123 121— 123 | 12H 123 
205,151 Brazilian Submarine Telegraph is ..] 1079517 * . | 154— 159 | 15j— 152 15 154 
76,0001 Do. do. Debs. 2nd series, 1906 .. 9 a E E 110 —114 e iss 
44,000 | Chili Telephone, Nos. 1 to 44000 сз s зш T. 37 21— 8 e: 
10,000,000$| Commercial Cable js $100 8 8 E 188 Zio 185 —195 zh 
1,332,528] ^ Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock  ... .. 104 —106 [104 —106 106 
224,850 | Consolidated Telephone . and Иша 10 2 14%, - i— 4 i— 4 vee 
16,000 | Cuba Telegraph ... о 1 ET A 8 7 8 $ 9 — 10 xd, 9 — 10 9,5 
6,000 Do. 10 V Pref. TT TIT TP TT vee 10 10 10 10 P m 19% 183— 194 18& 
12,931 | Direct 5 Te Е Wes МР 5 4 4 Sus 4— b вә 
6,000 до. ' Cum. Pref. out 5 10 10 o 941— 1 P 
80,0001 Do. do. 44 Debs., Nos. 1 to 6,000 . 50 | 4% | 43 > 108" —109% 108 —109 5 . 
60, 7101 Direct United States Cable | 20 3 349 . 11 — U4 11 — 1H 113 lil} 
120,000 Direct West India Cable, 44 Y Reg. Deb. ive .. | 100 m .. |102 05 102 —105 — — 
4,000,000 | Eastern Telegraph, Ord. Stock ese o Stock 15 7% .. 161 —166 176 —161 164 | 156 
1,795,000 Do. 85 Pref. Btock 100 re .. 101 —104 100 —104 1014 | 101 
89, Do. Debs., yable August, 1899... | 100 5 5 .. 100 —103 101 —104 102 Р 
1,432,2681 Ро. Mort. "Deb. Stock Red. we. Stock 4 4 *. |121 —125 xdj1l9 —123 120 А 
250,000 ана Wwe Australasia, and China Telegraph *. 10 7 7 7% 16 — 163 | 16 — 163 163 16 
; us. Gov. Sub.) Deb., 1900, red. ann. 25 cues 
16,2001 { dre reg 1. 4.840. 3,084.35 100 6 %|5%]| ... |99 —10 100 —104 
64,4001 Do. do. Bearer, 1,060—8, m 4,827—6,400 | 100 | 6 6 .. |100 —108 [101 —104 
820,000! р 4% Deb. Stock Stock 4 4 .. |123 —127 121 —125 
astern and South African Telegra; h, 59% Mort. Deb., = ы 
85,1001 1900 red. ann. аган, Leg. Мов. 1 to 2,343 100 5 % |. 99 —108  |100 —104 e 
46,5001 Do.. do. do. ee bearer, 2,844 to 5, 100 | 6 -— .. |100 —108 101 —104 eis E 
800,0001 Do. 4 95 Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 sae . . |102 —106 102 —106 pee as 
200, O00! Do. 4% Reg. Mt. Debs. (Mauritius Sub. ') 1—8,000 | 25 4 з .. |102—10595xd|102 —105%, | ... ^ 
180,297 | Globe Telegraph a and Trust .... | 10 | 449 |а si 1 — 12 xd 114— 12 Hg ПА 
180,049 6X Prei... o 10|64|64|6 & |15— 16 xd 154—168 | 15H| 15] 
150, 000 Great Northern 8 of Copenhagen. ..| 10 10 10 .. | 81 — 82 804 — 814 3 ой 
92,600 Halifax and Bermuda Oable, 44% 1st Mort. Debs., ) 100 100 —103 1100 —108 
within Nos. 1 to 1,200, Red. na pu i ар * 
17,000 | Indo-European Telegraph .. sse eae | 25 110 % 10 % [10 Ф | 67 — 60 |57 — 60 588 
100, 0001) London Platino-Brasilian Telegraph, 6 % Debs. ... .. | 100 | 6 6 .. 108 —111 [108 —111 NS T 
490,000 | National Telephone, 1 to 490,000 e) 05e | 541501519 6 6 44— 5 4| 4 
15,000 Do. 6 Ф Cum. 1st Pref. ..  ..  ..| 104,6 6 6 1l — 13 11 — 13 124 ... 
15,000 Do. 6 н Cum. 2nd Pref. ... 10 | 6 6 6 11 — 13 11 — 18 114 | 11 
250,000 Do. 5 & Non-cum. 3rd Pref., 1 to 250,000 | 5 | 5 b 5 5} — 5j 4H ... 
1,829,4711 Do. 84 95 Deb. Stock Red. Stock 8$ 84 34 99 —102 99 —102 994 | 9941 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171 ‚504, fully peid 145 5 5 — lxd i— 1 P en 
100,000!| Pacifio and European Tel., 4 %, Guar. Debs., 1 to 1,000... | 100 | 4 4. . . |105 —108 105 —108 
11,889 Reuter's eo ces eee eee 000 вое 8 b b 7 ya 8 7 "x 8 кее oes 
8,881 | Submarine Cables Trust. |... ш ш , Oert. ге 180 —135 |127 —132 1324 | 1274 
68,000 | United River Plate Telephone si сше cows] 515675103 4$— 51 +... 
151,788! Ро. до. 5 Ф Debs .. „. , Stock.. 104 —107  |104 —107 és » 
200,000 West African Telegraph, 5 % De 100 | 5 % 5 % 99 —102 | 99 —102 ic ID ues 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 00168, 008 iis dis PIS 1— 1 1— 1 928 ee 
150,000! Po. do. 4% Debs., 1—1,500 gus. by Bras. Sub. Tel. 100 | .. | .. | .. 108 —106 |108 —106 E ere 
889,521 | Western and Brazilian Tel ph 4 P Deb. Stock Bed. ... Stock ... iei .. |106 —109 [106 —109 Su 5 
88,821 | West India and Panama T ph ... .| 10|1 Г i 2 — 2 — 241 | 2 
84,508 Do. do. do. 6 % Cum. 1st Pref. ... 10 6 6 108— 114 | 102— 11j 13 
4,000 Do. do. do. 6 Cum. 2nd Pref. eee 10 6 6 9 = 10 9 — 1 ee eee 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 5 5 105 —108 105 —108 25 көз 
168,100); Western Union of U.S. Telegraph, 6 Ф Ster. Bonds .. | 100 | 6 6 100 —106 |100 —105 T TD 


ELECTRICITY SUPPLY COMPANIES. 


Dividends marked § are for 2 Pear consisting of the latter of one year and the first part 


80,000 Charing Cross and Strand Electricity Suppl Ме л ЖӨ 5 6 17% 8 Y 11 — 12 11 — 12 112 
20,000 do. do. do. % Oum ке 5. | SR 62— 62 T 
84,000 "Chelsea. Blectricity Supply, Ord., 5 5 6 6%| 71— 71— 8} 81 
100,000 Do. do. do. Ф Deb. Stock Red... Stock 43% | 4 „. |114 —116 114 —116 " 
60,000 City of London Eleotrio Lighting, Ord. 40,001—100,000 .. 10 | 7 10 6 17 — 18 17 — 18 172 
40,000 Do. 6% Cum. Pref., 1 to 40,000 ... 10 6 6 6 % | 15 — 16 15 — 16 154 
400,000 Do. 59% Deb. Stock, Borip. (iss. at 1 £116) all, ‘all paid | ...|б 6 .. 124 —129 124 —129 128 
40,000 County of Lond. & Brush Prov. B T. —40,000| 10 | sii | яй | nil 11 — 12 11 — 12 11} 
20,000 Do. do. do. „ 40,001—60,000 10 6 % 6 6 * 14 — 15 14 — 16 к 
17,400 : Edmundsons Elec. Corp., Ord. rcs 1—17,400 5 . 5 К 64 — 5$ — 6% "^ 
19,661 | House-to-House Electrio Light Supply, Ord., 101 to 19,0801 | 5| . |4 6% | 8— 9% | 8 94 in 
12,000 Do. do. 7% Cum. Pref... | 5 7 K 7 .. | 9 — 10 9 — 10 53 
110,000 London Electrio Supply Corporation, Limited, Ord. 8 .. ies A 81— 3% 34— 3} e 
4o, ^ Do do. 6 95 Pref. 5 *. 16% | 6}— 9i 68 
100, 000 do: do. 4% lst Mt. Db. Stock Rd. Stock .. | 106 —108 |106 —108 | 1084 
62,500 dere Electrio Supply, 101 to 62,500 e | 10156% 6% 5 Ф | 1653— 17} | 164— 173 164 
22,500 d 62,501 to 85,000 ... ОРУ oe 1 18 154— 1 к 
220,000: 44 * First Mortgage Debentare Stock |... 41% | 44 118 —121 |118 —121 EN 
‚6,452 | Notting Hi Electric Lighting € ..| 0 | 4 6 6 164— 17 164— 17 17 
81,980 | Bt. James’s and Pall Mall Electrio Light, Ord. 5 11044 1441€, 14425 | 17 — 18 17 — 18 173 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 EM 
65,000 | South London Electricity Supply, Ord., #8 paid ... — ... | 5 Qu d ise 84 | 3j1— PM 
79,900 | Westminster Electrio Supply, Ord., 101 to 80,000 59 % |132% 12 Y | 144— 15h | 144— 15h | 15] 
ons on Liv 
CCC fully рам. Dividends paid in deterred share warrants, prod is being used ы capital: 
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SHARE LIST OF ELECTRICAL COMPANIES -—Oonténued. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. 
Stock | c Closing 


Present МАМЕ. or Dividends for uotation Quotation 
Issue. are the last three years, ay Brå. May 10th. 


—M— HMM MW ———— HW | ————— — 
— ements ЫЛ: —M——— ———— 


60,000 Aluminium “ A" shares, Nos. 1—60,000 .. .. «| 1 10 J 10 . | 8— 3 | 3— 


90,000 Do. 44 95 1st Mort. Deb. Stock Red. ive .. [Stock] ... "e .. | 95 —100 95 —100 
80,000 Es Тенек 55 10 .. dus 6 95,184— 194 | 184— 194 
о. o. um. . 80,001—40, 
10,000 (issued at £2 108. prem. all pd.) 10 | .. У | 188—144 14 — 143 
200,000 Do. do. 5 Ф Perpetual Debenture Stock. Stock sie . . [126—127 |126 —129 
90,000 | Brush Elec]. Enging., Ord., 1 to 90,000 .. 8| nil | nid T" li— 23 li— 23 
90,000 Do. do. Non-cum. 6% Pref., 1 to 90,000 2| nil 45 .. 91— 23 21— 24 
125,000! Do. do. 4} 44 Perp. Deb. Stock ... |Stock| ... TF * 110 —114 110 —114 
50, 000 Do. do. 2nd Deb. Stock Red. ... [Stock] ... i .. |162 —105 102 —105 
20, 000 Callender's Cable . shares, Nos. 1—20,000 ... 5 10 / 124%) ... | 124— 18 123— 13} 
90,000 Do. do 4j % Ist Mort. Deb. Stock Red. Stock, ... | ... | . 114 —117 [114—117 
85,250 | Central London Railway, Ord. Shares A „„ же | 3903 cus Bs .. |10— 10} | 10§— 11 
178,308 Do. do. do. £8 paid - ЛО: $e ias 8 — 8 Si— 9 
61,088 Do. do. Pref. half-shares £3 paid "TU sae WS idee 885 "SE 841— 4 81— 32 
71,447 Do. do. Def. do. £5 paid „„ 0А is 44— 5 61— 52 
630,0001| City and South London Railway  .. . Stock 14 Y 137 24%| 68 — 70 68 — 70 
22,500 | Do. do. Ord. shares, Мов. 1 to 22, 500 £5 рі. 10 | ... iix PNE 43— 5i 43— 5} 
82,008 ia & Co., ae to = nee ere " 8| ... x E: 8j— 32 81— 33 
o. 5% Ist Mort. Reg. ebs., 1 to 900 0 
100,000 { £100, and 901 to 11 ‚000 of 850 Red. sor eee ves eee 98 — 101 98 —101 
99,261 | Edison & Swan Utd. El. Lgt., <A" shares, £3 pd. 1 to 99, 261 5 53 6 2 — 21 2 — 24 
17,189 Do. do. do. “А” Shares, 01—017,189 | 5 de 6 @ . | 4— 5 | 4— 5 
844,028 Do. do. do. 4 % Deb. Stock Red. ... 100 "T - 96 — 98 96 — 98 
112,100 | Юесітіс Construction, 1 to 112,100. Se] 2| 5 69 6 22— 28 | 24— 2i 
25,000 Do. do. 7 & Cum. Pref., 1 to 25,000 um 2 T. 75 7 8 — 3 — 
140, 300 Do. do. 4% Perp. ist Mort. Deb. Stock  ... Stock 88 АР .. |103 —106 [108 —106 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... dud 2| .. М s 1— 1i i— id 
67,276 | Elmore's Wire Manufacturing, 1 to 60,885, issued at 1 pm. 2. 5 РА A 1— 1i 1 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10| 7 7 .. | 10 — 12 10 — 12 
15,000 | Henley's (W. T.) Telegraph Works, Ord. ... ase ..| 10 10 12 14 24 — 25 244— 251 
8,000 Do. o. do. 7% Pref. ... ..| 10| 7 7 7 18 — 20 18 — 20 
60,000 | Ро. do. do. 4} Mort. Deb. Stock... Stock 43% 4 ... |112 —115 |112 —116 
50,000 | India-Rubber, @айа-Регоһа and Telegraph Works — ...| 10 10 %| 10 F 10 J 214— 2 214— 224 
800,000 Do. do. 4 % 1st Mort. Debs. | 100 | >... ias .. 1101 —105 |101 —106 
87,500 Liverpool оона Railway, Ord. ids . 10) 2] 8i 8195, 10 — 104 | 94 — 98 ii сс 
10,000 Do. do. Pref., £10 paid. . 10| 5 b b %| 148— 14i | 144— 14322 
87,850 | Telegraph Mecha and Maintenance ... 12 | 15 16 16 84 — 88 85 — 89 
150,000 Do. 4 % Deb. Вав. Nos. 1 to 1,500 Red. 1909 . 100 | aie .. 105—108 [105 —108 T " 
18,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000  ... b| .. i T 93— 10} 93— 10 95 | ... 
13,400 Do. do. 595 Cm. Prf. Nos. 6,601 10 20,000 5| ... pss 248 54— 6{ ТА es 
540,0001! Waterloo and City Railway, Ord. Stock... .. 100 .. | 8 91109 —112 |108 —111 1108 |... 
t Quotations оп Liverpool Stock Exch 1 Unless otherwise stated АП shares are fully paid. 


Dividends marked § are Or & year consisting of the latter part of one year and the first part of the next. 
. LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Bi ham Electric Supply, Ordinary £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, 8—3. 
British Aluminium, Ordinary, 101—11 ; 7 95 Pref., 12—13. Smithfield Market Electric, 2—4. 
House-to-House, 4475 Debentures of £100; 105—108. ФТ. Parker, £10 (fully paid), 16. 


Kensingto d Knightsbridge Hlectrio Ligh , Ordinary Shares 
ae 0) 1218 Ist Paten т 6%, £5 


(fully 79—84. Debentures, 105—108. Dividend, 1898, - 
ч From саа Bhare List. Bank rate of discount З per cent. (February 2nd, 1899) . 
MARKET QUOTATIONS. Wednesday, May 10th. 
Increase or Increase or 
CHEMICALS, &o. This week. | Last week. | poroase о METALS, &o. (continued). This week. | Last week. Decrease. 
a Aoid, F ee ee per owt. 6 s 6/- эө f Ebonite Rod ee ee ee per Ib. 8/- 8/- se 
a н Nitrio өө ee ee per owt. al. 22/- es f 99 Sheet LE ев ee per Ib. 5/- 5/- ы 
а „ Охайо. 28 es per owt. m B3J- és g Copper Bars es рег ton £80 £80 
a2 n Bulphurio E T per сті. 80 5/6 T 9 а (basis prioe) per lb. 1014, 10:1. 
а per сті. [+ 87/- ee 9 „n Shee oe - per ton £80 
a Ammonia, Ша Moriaio (crystal ee per ton £96 £36 ee 9 н Roa T oe es per ton £80 £80 
a н " es per юп £24 294 ds п German Silver Wire .. per lb. 1/6 1/6 ee 
a Ble powder ee per ton £5 15 #5 15 „> h Gutta-percha, fine $ . per lb. | 6/- a 
а Bisul of Carbon .. per ton 15 £15 ve h Indis-rubber, Para fine per ld. 4/8 Me 
a Borax ae ee ee . per ton £16 10 £16 10 - i Charcoal Sheets per ton £18 £18 T 
a Bensole (90°,) .. T ee per gal. 7 / uk sè i „ Pig (Cleveland warrants) per ton 64/1 54/8 74d. inc. 
a н (50/90 °/.) dv .. per gal. [6 5/6 oe i ,» Forgin „ per ton | From £11 | From £11 xa 
a Sulphate ee ee ee per ton £26 10 £26 10 i LT] Scrap, per ton 60/ to 55/ 50/- to 55 / ae 
a Nitrate .. ee .. per ton £28 10 £28 10 T i p Wire sivanised Ño. 6. . per ton £91 bs. inc. 
а $4, White IDEM ве .. рег ton £90 10 £80 10 Ее 9 Lead, English Ingot .. per ton £14 126 | 214 12 6 oa 
a Peroxide T per ton £77 10 £21 10 се { heet .. рег ton 815 10 0 £15 10 - 
a Methylated E "t .. per gal. 9/9 9/9 oe Mioa (uncut, пара g long) .. per lb. 6/6 6/6 . T 
a N50 Bo (90 % at т Manganin W o. 38.. . per lb. 87 . T 
1 ) . .. per gal. 5/6 5/6 925 g Mercury . per bottle £8 5 £8 5 .‹ 
4 Potaah, Bichromate, in casks.. per Ib. A T p Phosphor Bronze, plain castings per lb. | 1/1 to1/4 | 1/1tol/4 нр 
н 85 (75/80 % . per ton 94 £ T ә rolled bars & rods per lb. | 1/1 to 1/4 1/1 to 1/4 oe 
Bisulphate ee ee per ton £85 £85 os " r''d strip & sheet per lb. | From 1/24 | From 1/34 vs 
Shellac аа per сті. 68/- 68/- »x А Platinum .. ә ee peros. £8 10 £8 10 vs 
д Sulphate ої Magnesia . ee рег ton £4 10 44 10 er p Silicium Bronze Wire . per Ib. | 104d. to 1/1 | 104d. to 1/1 Vs 
а Bulphur, Sublimed Flowers per ton £6 16 £6 15 T t Steel, Magnet, uod to desc'p'n р. ton | From £16 | to £40 ee 
= » рео, ered  .. .. per ton £5 15 £6 15 we $ Steel, Magnet, in bara .. ЗА £58 £58 ee 
ee per ton £5 5 £5 e g Tin, block Р $5 - ee per ton 2115 4115 ee 
а Вода, Caustic o (white 7 70 9j) ee per ton 47 10 27 10 " g » foil - ee per lb 1/6 1/6 
н es „ per ton £8 s» A „ wire Nos. 1 #016 .. per lb 1/7 
n нне casks por lb. 8d. ва. BA p White Anti - friction Metals— 
METALS &c “ White Ant brand oe r ton £40 to £65 £40 to £65 ee 
s : j Yarns, Cotton, Bingle 101b. bundles pr lb. 7а. 74. T 
b Aluminium не in ton lots.. per ton £994 £294 oe „ PFlax, 6 or G lea... . per lb. 44. 44. "m 
Sheet, in юп lots.. per ton £191 £191 J н  Hemp,8ply10 Ibs. ee per lb. - 
p Babbitt's metal in шош рег ton | £66 to £130 о о £180 j n „ Russian, 10 Ibs. per lb. T 
c Brass (rolled me Poir) basis per Ib. 81d. ee j u Jute, 180 lbs. rove ee per ton £19 £12 oe 
с „ Tube (brazedꝰ) per Ib. 1044, n Ж j „ Мапа, 24 thread .. per ton £32 10 £84 10 £2 dec. 
€ „ Wire, basis os .. perlb. 84d. k Zinc, Sheet (Vielle Montagne bnd.) p.t. £81 10 £81 10 - 
чоко supplied by Quotations supplied b Quotations supplied ig P 
Messrs. d. Boor & Co. f The India-Rubber, Gutta-Percha, and k Messrs. Morris ; Limited, 
b The British Aluminium Company, Ltd. 1 Works Company, Ltd, 4 Messrs. Sand AW e & Co, 
c Messrs. Thos, Bolton & Sons, & Shakspeare. m Messrs. W. T. Glover & Co., Ltd. 
d : Movers. Jacken A Ti: п Моша E P. Ormiston & poni. Со, Led 
essrs, Bolling owe. o Messrs. Johnson, Matshey А 
і Mossrs. Henry О, Yeo & Co. р The Phosphor Bronze Company, Lid. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


" CAPACITY MEASUREMENTS OF Lona Supmanne CABLES" By J. 
Erron Youna, Member. Read April 27tb, 1899. 


(Concluded from page 744.) 


Ix fig. 3, then, the influence of the leakage during the period of 
charging is approximately port to the insulation resistances 
B, 7, Which alter tho potentials of the battery poles (a, D) by amounts 


x a R br ^ a 
dependent on the parallel reais*ances ae and тее" This effec: 
is independent of the time of charge since, by hypothesis, в and r 
staud for the true leakage resistances, and the apparent change of the 
D. R. s of cable and condensers with time is treated as absorption. 
The potential of the junction (в) between the cable and condensers 
does not change, this point being connected to earth. The ratio of 
the capacities thus becomes 

br 


лав. ор 
a ＋ R DTT 
instead of a: b. This is approximate, because, on a long cable, the 
distribution of the leskage along the line somewhat modifles the 
problem. 
Another point to be noticed here is that the slide resistance a, b, 
must themselves be well insulated, since they commonly consist of 


100,000”, so that a leak of 10 megohms оп the higher branch would 
mean, were the ratio of the arms, say, 4 : 1, 


80.00 . 79.365 


20,0. 0 20,0% 


: 4 : 3 9682, 
nearly 1 per cent. error. 

In fig. 4, B is insulated during charging. Its potential therefore 
alters with time under the operation of leakage, producing a positive 
variation through R and a negative one through 7; thus we have an 
error proportional to the time of charge, unless the leakages bo 
balanced. Corrections of Gott’s test for this error have been tried 
in the following ways:— 

1. By Dr. Muirhead's method, already referred to, of earthing the 
condenser (/) immediately after balance, and then measuring the 
difference from zro of the potential at в. This, although correct 
under certain conditions, bas proved quite unreliable on a very long 
V tly by ad h 

. By compensating the ca exactly by usting the 
insulation resistance of the ойде аз that / в = уд Rand 7 
having been previously measured. This is a very satisfactory plan 
when capabls of employment, either f or в being varied as most 
convenient. 

3. By calcalation of the loss of charge during the interval between 
bat contact and balance. An analysis of the problem by Mr. 
E. O. Rimington was published in 1887,1 but the formula arrived at 
does not appear to be what is wanted. A formuls for the purpose 
was published by Mr. H. W. Ansell and myself in 1890$, taking into 
acoount leakage on the cable side only. Although it was evident 
that the error on the condenser side could be eliminated by a similar 
calculation so long as it acted alone, yet when both branches leaked 
simultaneously the problem did not appear to admit of a simple sug- 
gestion. Recently, however, Mr. Walter J. Marphy sugges to me 
taking the difference of the two errors, computed separately, which 
on I find yields practically ex*ct results, at least 
la „ such as those of long cables. The formula is then 
as follows:— 

Let B, r be the truce insulation resistances in megohms of the 
waa У, т microfarads, and let ¢ be the time of charge in seconds. 


4943 t _, 74343; 
log. * : , and log. к xc T mE 


Then 
True І.С. = Apparent 1.0. х A : 


Tbis is the system of leakage correction applied to the results in 
Table I. Appendix. Experiments with shunted capacities of only 
10 microfarads or less showed a slight departure from the rule. 

Ha indicated the calculated allowances for dielectric leaksge 
to be in the Thomson and Gott balances, I now come to what 
seems to be a more satisfactory mode of exact I.O. measurement 
than either of them, as regards correction not only for leakage but 


* Taking this into consideration, Schwendler gives the following 
formula:—Multiply the apparent I.O. arri at, by the ratio 


J · where 2 = length of line in miles, 


1- —-, 
K 


\ а 


= m 


№" 
m = г 
t 


r and < being the conduction and insulation per mile, both in ohms. 
1 Bee the Electrician, February bth, 1892. 
i The Electrician, December 19th, 1890. 

Philosophical Magazine, September, 1887. 


and 


with 


also for difference of rates of absorption. Being merely & modifica- 
tion of Lord Kelvin’s original method, 16 has been termed the 
“ modified Thomson" test. It appears to have occurred to more than 
one investigator, but t; my friend, Mr. W. J. Murphy, belongs 
the credit of having proved its superiority as the most practical 
means of arriving at uniform results on long ocean cables, without 
the necessity for calculations; and my own experienca has lately 
confirmed this conclusion. 

In this method both leakages and absorptions are balanced by 
observation and adjustment during charging, absorption in this case 
being treated as apparent improvement of D.R. Toat is to say, the 
condensers are shunted by a resistance which is adjusted till it 
approximately balances the apparent D.R. of the cable at any time of 
charge. The connections for charging are those of Gott’s method 
(fig. 4), with this important difference, that the key k: is closed 
during the charge. The effect of this is to keep the potential of the 
point B constant, as in the Thomson balance, while at the same time 
the deflection on the galvanometer shows whether or not there is a 
balance of (apparent) insulation resistances ia the bridge system. 


Since this. balance is required to be such that — = 7 it must be 
Р 


observed when 5 zt nearly; that is to say, we must commenoe 


with an approximately correct position of the slider c. Then B, the 
leakage shunt across the condensers, is adjusted till а shows a resist- 
ance balance, as nearly as possible, at the end of any desired time of 
charging. For this purpose а set of plambago oces is useful, 
or it can be done roughly by the application of a pocket-handkerchief 
across the terminals of the condenser more or less closely aa required ; 
but it is preferable to estimate approximately the proper resistance 
and to arrange it beforehand. · 

Having tLus charged, and balanced the apparent D.R.’s by obser- 
vation, the test proceeds in the same way as the Thomson, viz., by 
short-circuiting and mixing the c and observing if any out- 
standing quantity remains on earthing the junction of the two capa- 
cities through the galvanometer. An additional advantage over the 

Thomson balance is that there is no serious vitiation of results 
by battery leakage. Moreover, it admits of allowance being made 
for “cable current” by false zro observation, a most important point 
on long eubmarine lines. It should be remarked that in the modified, 
as in the original, method the mixing period must ba sufficiently 
prolonged to discharge the cable, or variable results will ensue. On 
a section of 1,850 nauta I have found 15 seconds’ mixing sufficiently 
long, within the limite of appreciation, even after a full minute's 
charging— e., there was no difference between a 15 and а 25 seconds’ 

inter val. 

By means of a measurement thus carried out, it is possible to 
arrive at the same result for all times of charge, and any values of 
the dielectric resistance, and to dispense with all calculated allow- 
ances for Thus the desired uniformity of results is ensured, 
taking the constant value of the balancing condensers, determined 
by Dr. Muirhead's method, as a basis. With this value the latter 
should be marked, as well as with the temperature af which it was 
measured. Care must then be taken to correct the condensers for 
their temperature changes, by means of the coefficients furnished by 
Dr. Muirhead. It only remains to determine the very small co- 
efficient of temperature variation applicable to the specific 1.0. of 
gutta-percha. I have attempted to uce this from the series of 
careful tests of two long cables a ded to this paper, and arrived 
at а coefficient closely corresponding to that for paraffin; but Dr. 
Muirhead thinks it must be smaller than that. The search for such a 
minute residual phenomenon, where so many sources of error exists, 
must necessarily be elusive, in common with determinations of 
residual quantities in other departments of exact measurement. 

In conclusion, since it may be asked of what practical utility are 
thes researches after the exact І.С. of long submarine cables, their 
possible importance in connection with repairing operations may be 
allgded to. It must be remembered that on ocean cables а micro» 
farad means some 3 nautical miles; so that a mistake in measurement 
of 1 per cent. in the distance to a sealed break, on a section of, say, 
700 microfarads—if fer any reason localisation from the other end 
were impracticable, as sometimes happens—would amount to an 
error of 20 nauts, and would not satisfy the standard of modern 


practice. 


TaBLE I.—Gorr METHOD, Совһистир FOR LEAKAGN BY 
CALCULATION. 
Mean Temperature of Cables in every case, 5" Cent. 
Condensers, 147 2 ф. D. R, about 20 Q0. Temp., 294° C. 


LC. by factory data at 24? C. I.C. by factory data at 24? C. 


CABLE А. 596:5 ф CABLE B. 7248 ф 
PO ИЕ ME M TOC NEC NE El 
ime me 
Appt.| Appt. k | Corr. Appt. Appt. k | Corr, 
of (^ | log. — of log. — 
charge. D.R. I.C. к ІС. charge. R. I.C. K LC. 
пф ф m ф 
b" АР 583y:4 |—:00193| 580:8 5" ЧЕ 12183 |+ 00014 721°55 
10 $5 600 5 — 00387 695°2 10 725. 4 00029 725°9 
15 0˙5 606@ — 00580 5932 15 10 729°05 |+ 00048 | 729°8 
80 0°98 | 6180 |—':01161| 6017 80 2:0 783-8 |+°00087| 7:948 
45 110 | 631:4 |—:01741| 6066 45 2:88 | 736'5 |+00130| 7887 
60 1'20 | 6380 |—'02322| 801:8 60 97 741:2* |+°00174| 744'2* 
800" 1:40- value taken for corr'cts 800" 5:0 = value tak an from oorr'cts 


p——————————M PP E t [' "] A— ÀJ ]'" —"] """|"Y"X"ül tM E S S C ———— €———Ó 
* Approximate. 
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TaBLE II.—Tsomson METHOD, Соввистер ғов LEAKAGB BY 
, CALOULATION OR BALANCH. 


Condensers, 1463 ф. D. R, about 2) 0. Temp., about 25° O. 


I.C. by factory data at 24 C. I.C. by factory data at 24° C. 


CABLE А. 5965 $ CABLE B. 724'8 $ 
e се ыы и " | - MC 
Time Time True | Appt. © Corr. Time Time mine Appt. Cor- 
of of | R Lc, | a ! of of | DR LG. | rected 
charge. mix g - N charge s тй ус I.C. 
| 
EE. Kernel Lo „дё — „CFF fies 
80" 16" 1-0 5778 , 5596 80' . 16" 20 "21 872282 
45 15 n 586:0 | 698 40 20 e , 181° Begs 
60 315&25  .. $916 — 6041 60 20 > .. | 17852 27 2- 
120 20 about same 180 30 m 7428 5 2 8 
180" 80" about same 800" 80" $^. 745:9 15 2123 
* 


TABL III.—Mopmizp Тномвоми METHOD.  ABSOBPTIONS AND 
LraKAdxs BALANCED BY OBSERVATION, APPROXIMATBLY. 


Condensers, 11925 . D.R,140 2. Temp., 24°4° C. 


I.C. from factory data at 21° C. 
Ca4BL:. B. 724:8 G. 


I.C. from factory data at 24- C. 
Санк A. 5975 Ф. 


ing. cable. sers. 


| | aM o | 
; Time Appt.) Leak В Time| Appt.| Leak 
Time of | D.R. on or Д Tune | of DR. oncon-| Constant 
chars: mix. ; of со" - 1 C Re, тіх- | of деп- C. 
se. ing. ‘oable.idensers, 7° charge 


— — — 


1: 10° ' 03 93 | 5991 15" 10° | 0°93 6 741:8 
30 15 '060' 33 5991 15 | 10 | 092 12 too large 
45 20 062 88 601:3 80" 15 | 17 19 1418 
60 2" 068 88 | 6018 | 60" 90° | 25 51 | about same 


APPENDIX. 


Ox a Stanpabp Time or Снавав FOR ELECTRICAL MBASUBEMRNT 
or Losa BuBMARINEB CARLES. 


To ensure the greatest possible accuracy and uniformity of measure- 
ment, it is desirable to fix some definite time of charge in observing 
the О.В. and the 1.0. of a long cable, as wellas for the D.R. test. 
In the last of the three measurements, 1, 2 or more minutes have 
been adopted according to requirements, but for the other two no 
such standard is generally recognised. It has been [орок vide 
Darby & Fisher's “Submarine Oable Testing”) to fixa period of 


o seconds, where x is the I.O. in microfarads, n the C.R. in ohms 
of the cable under test. This, however, is too short а c ; for, 
referring to fig. 1, it is evident that the steady state is not sufficiently 


approached. The value = of the line from which this diagram 
was derived is 376 seconds. Its O.R. when observed at 30 seconds 
was 5,155`5 ohms, but when observed at :10 seconds was 5,152 ohms, 
and would have been considerably less at 3°75 seconds; whilst above 
30 seconds no rise of apparent O.H. was appreciable. Since absorp- 
tion becomes thus approximately negligible after an interval of 
30 seconds, this would appear to be a suitable period of charge to 
adopt in О.В. measurements, affording as it does convenient time to 
adjust the bridge balance. If seeking the O.R. of an insulated loop 
of two very long cables, 60 seconds might be advisable; but this 
much better done by earthing the janction of the lines, when the 
mi of charge of the loop becomes sensibly the same as for a single 
cable. 

Moreover, on а long cable the observed О.В. not only requires 
time to become steady, but also needs correction for . This 
again 1 the асаа of а definite ou of n . for the 

urpose. us it will not do to correct the t O.R. of a 
jong cable observed at 10" by its apparent DE. at 10” charge, А ы 
the usual formule for distributed leakage are not applicable after so 
short an interval. On the other hand the 5th minute D.R. is some- 
what too great, but its value at 80" charge yields а closely correct 
result. Hence 30" seems to be the proper standard time for D.R. 
NUM taken for the purpose of correcting the apparent C.R.'s 
a á е 

As regards I.O. measurements, although it has been shown in the 
foregoing paper that the “ modified Thomson " method yields a con- 
stant Т.О. value for АП times of charge, yet а 30" charge would be & 
very suitable one to fix for such observations, because the balancing 
condenser shunt can then be calculated for the standard 30" D. R.; 
and its final adjustment can be conveniently made during this 
interval without undue hurry. If any other method of I.O. measure- 
ment be employed, a definite time of charging becomes necessary for 
purposes of uniformity. 


— 


Salamander.—In our notice of the Building Trades 
Exhibition last week we omitted to mention that the United Asbestos 
Co., Ltd., are among the exhibitors. We noticed an excellent variety 
of designs of their Salamander decorations for walls, ceilings, &., 
which are absolutely uninflammable, The company have issued an 
1899 supplement to their catalogue of this speciality. 


‘cities of the condenser and cable, and to the 


OAPACITY OF LONG SUBMARINE GABLES. 


Ix the course of the discussion on Mr. Elton Young's paper at the 
Institution of Electrical Engineers, the following remarks were 


of long submarine cables. It is a problem which has, I think, 
bothered most of those who have had ^ 
my career it certainly produced a feeling of despair, and a hopslessness 
of ever being able to qualify as an efficient electrician in that ot, 
because it seemed to me that I could obtain any value I chose fora 
cable, by slight variations in the manipulation of the test, and I 
could -find nothing to guide me as to which of the resulta I obtained 
was the correct one. . 
Perhaps I had better t out shortly the difference between the 
usual Gott method of taking the test, and that which Mr. Young has 
finally found to be the best, and advocates in his paper. Gott’s - 
method took the place of the original Thomson method because, by 
placing the earth at the end of the slides instead of at the index, the 
effect of battery leakage was done away with, or at least 
diminished. But though leading to an improvement in this respect, 
Mr. Gott's plan unfortunately introduced a cause of greater 
disturbance ; because it is evident that, when the condenser and cable 
are joined in cascade, the cable only receives a ні ў from the 
battery during the instant the condenser is being cha | 


ENR 


SLIDES 


кча. 1. 


Immediately afterwards the battery further ae ig up the 
condenser through the resistance of the dielectric, and the 
cable is simultaneously ually discharged through the same high 
resistance (represented rammatically in fig. 1 by r). - 

If sufficient time is given the condenser will, in fact, take up prac- 
tically the full potential of the battery; while, on the other hand, 
the cable will be reduced to the P.D. existing between the ends of 7. 

This is mainly the process which requires that the slider should be 
moved further and furtber towards the earthed end of the slides, м 
the time of so-called charge is prolonged. 

It is about nine years now since I first realised that, if а connec- 
tion is established between the index or slider and the point of janc- 
tion of the condenser and cable (the index being placed somewhere 
near the position necessary to produce а balance), the action which I 
have just explained is prevented, and the condenser and cable have 
the poten necessary to charge them with equal quantities, 
impressed upon them. This idea gradually grew, and was eventually 


пина 


Fia. 2. 


communicated to Mr. Young, who suggested that we should ооа 
borate in writing this paper. But a difference cf opinion upon an 
essential point, and the fact that we could not easily communicate 
with each other, eventually decided him to write the paper alone, and 
leave slight differences between us to be decided by the discussion, or 
by future experiment. | 

Mr. Young has, since his return to Indis, tried the method“ I sug- 


. gested to him, and finds it does away with the difficulty which arises 
— annuls the 


from the action I liave just described, and 
necessity of making any correction to the Gott test. : 
Another way of accomplishing the ваше end is to join а resistance 
(fig. 2) across the condenser which is inversely proportioned to the cape 
Alslectric resistance of the 


latter. Thus if the cable has a capacity of 5007, and a dielectric 
resistance of 10, while the condenser is of 50%, then a resistance of 


100 would be placed across the latter. А 
The resistances в and r then assist to impress the proper potential 
differences upon their respective capacities. 
The manipulation consists in watching by means of the galvano- 
meter, G, placed in the index circuit, for the moment when, through 
the gradual rise of the dielectric resistance r, в and r are balanced 


* First published in the Electrician of November 5th, 1898. 


Vol 44 Хо. 1,190, Mar 19, 1809.) 
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(the index having previously been placed ata point which it is 
expected will give a capacity balance). When this oocurs the 
charge in c and о are mixed by earthing x, and the accuracy of the 
adjastment of the index tested by ascertaining if they completely 
neutralise each other. 

. Another advantage which arises from placing the resistances across 
the condenser is that the effect of the earth or cable current is thereb 
compensated for, since it is evident from fig. 3 that the E.C. 
then be impressed upon ezch capacity in a proper proportion. 

Mr. Young refers to the effect of temperature upon the electrostatic 

capacity of cables. I took an opportunity which offered a few 


- SLIDES 


Fra. 3. 


months ago, to ascertain if pressure or temperature really affected the 
true capacity of а cable. This was during t^e laying of 150 nauts of 
cable into a depth of some 1,000 to 1,100 fathoms of water, which 
meant changing the temperature of the cable from 83? F. to 
зоа А F., aad increasing the pressure from one atmosphere to 
nearly 20. 

Carefnl tests were made for several days by the method advocated, 
while the cable was in the ship's tanks and at the higher temperature, 
and repeated while the cable was being laid out, and again after it 
had been down for some time, and had therefore settled down to the 
lower temperature, and greatly increased in dielectric resistance in 
consequence.. No change in its true capacity could be detected. I 
consequently conclude that if temperature affects the spparent 
capacity of a cable at all, it is due to the influence it hae on the 


ee and upon the D.R. and not upon the true capacity of the 
ca | 


THE ELEOTRIC LIGHTING OF FULHAM. 


On Wednesday night in last week the Fulham Vestry discussed at соп: 
siderable length the question of the tenders for the supply of mains, 
machinery, plant, &c. The report of the Lighting, Electric Lighting 
and Dast Destructor Committee contained the following paragraph 
which was moved by Mr. T. Gazzmsm, the chairman of tha О.т. 
mittee :— | | 

с. We have very carefully considered the reference to us with regard to the 
tenders received for the supply of mains, machinery, plant, &c., and a letter 
from the General Electric Company, Limited, stating that although they had 
made an error of £1,000 in the sum quoted in their ері; г for river pipes (as 
mentioned in their letter to the Vestry dated April 18th, 1899), they were pre- 
pared to carry out the whole of the contract in accordance with their original 
tender, and at the prices set forththerein. Werecommend that the lowest tender, 
viz., the General Electric Company, Limited, for the sum of £45,718 7s. 10d., 
be accepted for the entire works; that the solicitor to the Vestry be instructed 
to Браге the necessary contract іп accordance with the terms and conditions 
of the specification approved by the Vestry, and that it shall be a condition of 
the contract that all work shall be carried out in the United Kingdom. 


Mr. Sayan moved that the 
for further consideration, and in doing so said that it appeared that 
the report was decided upon at a sub-committee meeting held the 

vious Friday night. The meeting was called for 5 o'clock, and 
electrical r previously received a letter from the clerk 
informing him that the meeting had been postponed for half an hour. 
As a matter of fact, the meeting was not pos , and, presumably, 
the idea of informing the electrical adviser that it bad been 
pones was to allow a communication being made to the Committee 
bis absence. He would have taken no action in that matter were 
it not for other faota that had come to his knowledge. It had come 
to his knowledge that letters had passed between Mr. Green, the 
chairman of the Committee, and Mr. Medharst, the electrical engi- 
neer, and it appeared to him that the report of the Committee was 
all cut and dried before the engineer came to the meeting. 

The Onaman (Mr. Drew) asked Mr. Sayer whether it was wise 
to go into the question of letters which had passed between the 
electrical engineer and the chairman of the Committee, but 

Mr. Bayan considered that he would be quite right in doing во. 

. At this point a stranger in the public gallery intervened in the 
debate in support of Mr. Sayer, and a division was takon on the 
question of his being asked to withdraw. 

The incident terminated in an amusing manner, for while the 
division was bring taken the stranger politely wished the Vestry 
“Good night | " 

Mr. Bayms proceeded with his argument to refer tho matter back, 
and pointed out that Mr. Green wrote to the electrical engineer 
stating that unless the contract was given to the lowest tenderer he 
would resign his position and retire from public life in Falham. He 
(Mr Sayer) looked upon that as an attempt to influence a public 
cfficial. He was surprised that Mr. Green had so strongly supported 
the General Electric Company, because previously he had strongly 
supported the electrical adviser's report that the contract should be 
splitup. Ina few days, however, there was an entire change of front 
on the part of Mr. Green. In view of the letters he had referred to, 
he did not see how they could d eral accept the tender of the 
General Electric Company that night. 


report be referred back to the Oommittes 


Mr. Олквү seconded the amendment to refer the matter back, and 
on a division there was a tie—17 either way. | 

The OHATBMAN gavo a casting vote against the amendment. 

` Mr. Валуев then proceeded to move that the tender of the British 
Insulated Company for the mains bs accepted. Theirs was the lowest 
tender for this item, vis, £14,152 183. 6d , and he contended that if 
the tender for that part of the work was accepted, it would lead 
to a saving of £650 to the parish. The company stood at the top of 
the tree, and was аз good a firm as they could possibly get to carry 
the werk ont. 

This was also seconded by Mr. OAKEY. 

Mr. Bas u asked if the electrical adviser had any objection to the 
amendment, 

Mr. Мериоввт said he had no objection whatever. 

Mr. Аувви said that if they took a profitable item for the contract, 
they could not expect the General Blectric Company to carry out the 
remainder, especially as it included an item which obviously would 
show а loes of £1,000. Dven, however, if they did accept the pro- 
position of Mr. Sayer, and saved the £650, they would lose £1,500 
от £1,8C0 on the rest of the contract if it were not carried out by the 
General Electric Company. Every member of the Committee had 
made up his mind as to the tender before he entered the oom at the 
Committee meeting, and во far from the majority joining the chair- 
man, it was the chairman who joined the majority. 

Mr. Lem pointed out that the General Electric Company themselves 
had sub-contracts, and it would bs cheaper for the Vestry to give the 
work to those contractors who were specialists in their own particular 
lines.  Taey themselves were amateurs, and the ratepayers paid 
handsomely for the advice of an expert, and they would be in a 
peculiar position presently if they accepted the tender against the 
“е of their expert adviser, who would have to superintend the 


wor 

Mr. E'woops contended that it was the Vestry who was responsible 
for the undertaking, and if they were not to exercise their own dis- 
cretion and jadgment it was no good having a vestry. 

After considerable discussion, both for and against the reoom · 
mendation of the Committee, 

Mr. MzpHuBs7 (electrical ) said that his contention was 
that there was favouritism being shown in that pardona matter 
He had a letter from the Vestry clerk, stating that the meeting was 
to be postponed, but it was not керше. It was quite possible that 
statements had to be made which conld not be made at a publio 
meeting, but they could have been made in his presence. He appealed 
to their reason if the true intention was not that his knowledge being 
arian сае than that of the members of the Committee, he was 
not allo to be present, as he might have been able to contradict 
the statements made. The only conclasion that could possibly 
appeal to their intelligence was that thera was something behind the 
letters he received from the chairman of ths Oommittee and the 
clerk, There seemed to have been a desire to inflaence the Oom- 
mittee, if not bebind his bck, at any rate not in his presence. He 
considered that it was a proof that kiesing had gone by favour toa 
very marked extent, and he asked them not to obtain an exceedingly 
unenviable notoriety by confirming the action of the Committee. It 
was a painful position to bava to speak against the report of the Com- 
mittee, and he had rather he had never been connected with the work 
than have to do it. He asked them to pause bef re accepting that recom- 
mentation, which was being thrust down their throats in an exceed- 
ingly improper way. | 

Mr. OBANFIELD asked if Mr. Medhurst, as technical adviser, said 
they should not accept the tender? ` 

Mr. Марноввт said he did say so most emphatically, 

Mr. OBamrIRLD said that Mr. Medhurst gave them no reason for 
во айтівіор them, and he should not vote at all. I; appeared to bim 
that they were being treated as schoolboys. 

After further discussion it was agreed to adj urn the debate till the 
following Wednesday, and that in the meantime the sub-committee 
should meet again. a | 


THE OKESSERVE WATERTUBE BOILER. 


Wa gave а brief description of this boiler some months ago (see ELxO · 
TRICAL Review, March 10th), and referred to one or ¢wo points in 
which it was claimed to вз advan .. We are now able to 
illustrate the boiler, from which it will be seen that it is one of the 
growing class of water-tube constructions with tubes olosed at one 
end and fitted with internal circulation tubes, the inner and outer 
tubes having their separate and independent headers, so that the 
circulation is more positive and less obstructed than when there is 
any opportunity for interference of tnb up and down currents. There 
are valves fitted by which, if desired, the up and down pipes may be 
closed for the purpose of reversing the circulation when blowing «ff. 
Coasiderable weight is attachcd to this feature by the makers, and it 
is a feature on which we could not comment favourably in. cur pre- 
vious notice of this boiler. It is now pointed out that the eluice 
valves are not to be used at every blow off, but occasionally only, and 
that the danger we pointed out ів to ba safeguarded against by pro- 
vidiag a lock and key, which latter is to be kept safe by the engineer. 
It is because of this very sufcguard that we object to the system. 
We fully agree that the reversal of the circu’ation may 
have some good eff ot in clearing off e-diment if frequently 
done. But it is not to be done frequently, and we still 
cannot speak other than unfavourahly of such appliances as 
unnecessary complications, which ought not to find a place in a 
steam boiler, and which, we think, are not so valuable but that they 
might be spared. The header plates are outwardly flanged and stayed 
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by stud stays. The closed chamber formed by the three plates, the 
middle one or diaphragm plate being the one which carries the ends 
of the inner tubes, enables the water circulation to be forced by 
placing a pump in the circulation system, whereby injury to pipes by 
forced draught aud rapid evaporstion is avoided. The tubes 
are only 7 feet long, their diameter being 34 inches. The length is 
thus 24 times the diameter, а ratio which experiment seems to have 
demonstrated as sufficient, for any greater length is considered by 
some engineers to afford a surface for heat absorption greater than 
the capacity of the tubes to circulate the water in sufficient quantity 
to prevent too rapid evolution of steam in one length of tube. 

Each generating tube can be removed by simply taking cff one nut, 
and removing the cover plate at the header. Joints are few in num- 
ber, and the various streeses due to expansion are provided for by 
the single attachment of the tubes. ТЬе tube inclination is 1 ia 103, 
an angle probably sufficient where forced calculation is adopted; but 
we think a trifle flat unlers this provision is made, and it is, we 
think, too flat for marine purposes. The steam drum is placed across 
the boiler, and from its lower part extend the two down-comer pipes 
to each end of the header chambers, the upper ends of the headers 
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Direct charges include simply the cost of material and all labou 
directly expended upon the article in question. ; 

Shop charges are made up of а proportion of foremen's wages and 
wages of general hands, of engine power, oil, waste, files, and other 
items which it is not possible to divide out with accuracy. 

Establishment ‘charges include rent and taxes, management, 
agencies, &c. Mr. Cowen submits a system of making up costs, and 
selecta, to illustrate, the fitting and smiths’ shops, the boiler yard, and 
the foundry. Assuming the boilers to be centralised, but under con- 
trol of the fitting shop, and that they supply the engines cf every 
department and of the hydraulic power pumps, their cost must be 
divided over all departments. In making up the cost of the boiler 
department he allows 7 per cent. depreciation and 3 per cent. wear 
and tear, water at its cost per 1,000 gallons, coal, and wages. 

He then divides the charge in the proportion of the power supplied 
to each of the other departments. We do not see why he omits from 
the boiler costs the item of interest. He allows this in all other 
machinery and plant at 5 per cent. 

Shop and establishment charges to make up the annual cost cf 
running each macbine are obtained by adding a percentage to the 
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ommunicating with the steam drum by curved pipes, which enter 
the drum at а higher level. The advantagcs in the arrangement and 
construction of this water-tube boiler are the freedom from expansion 
stresses in the water tubes, the free escape of steam, rendered possible 
by the arrangement of the headers, general accessibility, simplicity of 
construction, portability, the various sections beiog of small weight, and 
lightness per EP. Great weight is laid on the forced circulation, but we 
have no specific information as to how this is intended to be carried out, 
but it will be obvious to anyone that great assistance could be given 
to the circulatory flow in a steam boiler by placing a centrifugal 
pump in the curse of the flow. Such a pump would absorb but 
little power, being simply called on to keep going a current of water 
against the frictional resistance alone of the circuit. It is a large 
boiler which will evaporate 600 gallons of water hour, or 10 
gallons per minute, but no very large pump will provide for the posi- 
tive circulation of several times this amount, which would ensure that 
the tubes always contained an ample supply of water. 


ESTABLISHMENT CHARGES IN ENGINEER- 
ING WORKS. 


In finding the cost of manufacture in an engineering works, there 
are, says Mr. Cowen in a paper before the North-East Coast Institute 
of Engineers, three classes of costs:—(a) The direct cost of work; 
(b) the indirect cost, due to shop charges; and (c) the indirect coste, 
due to the establishment charges. It is easy to find the first, but 
classes (5) and (c) involve at all times uncertainties, and can only, at 
best, be approximated. 


direct yum. This percentage varies from outside erecting at 30 per 
ew 


cant. of ages to 100 per cent. on the cost cf apprentices, and 
120 per cent for smitby apprentices, as follows:— ; 
Per cent, 

Fitters and labourers ... р T e. 65 
Outside erec'ing ... oes ses ves ne (S0 
Apprentices - oes T — . 100 
Smiths and strikers... “i d ue B3 
Apprentices ous - vee "^ .. 120 
Boiler smiths and lab»urers ... M "s 70 
Men at fires ^ ka yis .. 85 
Apprentices ves 5% T. oxi .. 100 
Pattern makers ... vae ase - „ «= 
Apprentic :8 ө» i * «is * 60 


These percentages cover use of tools, and it does seem as simple & 
method as any to charge simply so much on direct wages. These 
wages, of course, are to be assumed on а basis of the shop being 
reasonably full of work. When fluctuations occur, the costa are, of 
course, greater on each item manufactared, but 16 would be entirely 
wrong, therefore, to increase the charges, for this would compel esti- 
mates and tenders to be abnormally high, and would still further 
empty the shop of work. Fluctuations, therefore, imply less or more 
profitable working. Foundry work of course can be charged simply 
а tonnage rate, but we think that a diagram of charges would show 
correctly a curved line, heavy castings being really debited with а 
less ton rate than light castings. , 

The paper is useful and suggestive, and may prove an aid to costing 
of work. No fixed rules can be laid down, for every place must stand 
by itself. No place, however, if new, can bs apportioned out until it 
has run some time and an idea obtained of a fair basis. But an 
approximation can be made and corrected by experience. Many 
establishments have come to grief from lack of knowledge cf estab- 
lishment charges, and the proportion which these bear to output 
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should be watched carefully, forif they begin to unduly increase 
there is a leakage somewhere, which should be found out and 
checked. 


ELECTRIC LOCOMOTIVES. 


THE paper read May 4th before the Institution of Electrical 
Engineers by Mr. McMahon was based on буге obtained 
over а period of two years on daily working of the City and 
South London Railway. Undoubtedly this railway affords 
a useful field for imental testa, as it is run with looomo- 
tives, and it would be interesting to compare the resulta with 
those obtained on the same line from motor cars for the pur- 

of finding the retardation of curves. Mr. McMahon's 
Frat series of observations were on the effect of varying the 
starting current upon the acceleration. 

It was shown that the amount of starting current had but 
little effect within fairly wide limits on the time taken to run 
a particular section or upon the total energy drawn from the 
line, the motor being of series type with plain series regula- 
tion. Esch locomotive has two motors directly connected 
and in series. Regulation is by a reversing switch changing 
the armature conneotions, a simple rheostat and a main 
break switch. 

In the first series of tests the starting current was limited 
to 100 amperes; in the second to 120; the third, 140; the 
fourth, 160; and the fifth, 180 amperes, starting from each 
station, and maintaining the currents steady until the back 
E. M. F. brought the current down. The velocities were 
respectively 18, 14, 14:5, 14 and 1475 miles per hour, but 
the times taken in acquiring these speeds were 60, 50, 45, 
40 and 45 seconds, the discrepancy at the higher speed being 
due to the back E.M.F. keeping the current down. It is 
thought that the fields might with advantage be weakened at 
starting or the motors so arranged as to maintain a larger 
drawbar up to the maximum speed. The total energy 
consumed per trip seems independent of the starting current. 
This is contrary to American стреске, and seems to point 
to the sections and speed not being во well proportioned 
to secure economy as they might be. Rapid acceleration 
and free running beyond a given point seems to charac- 
terise American practice, and in the course of his tests 
the author was forced to the same conclusions, finding 
decided economy in so varying dimensions and 
windings of the motor armatures as to give more rapid 
acceleration. Оп this point it is well to observe, 
as he does, that much depends on the length of the 
section of line to be worked and the permissible acceleration 
and deceleration, or, as the author prefers to term it, nega- 
tive acceleration, ignoring the fact that deceleration is quite 
as legitimate a word as acceleration and not simply an 
Americanism. Surely a science which freely admits 
* booster " may tolerate deceleration, 

The paper is far too voluminous to print in ezienso, and is 
also somewhat difficult to abstract. Its earlier portion is 
rather a record of detailed tests somewhat foreign to the 
actual purpose of the paper and simply explanatory of the 
means employed to obtain certain of the figures, involving 
considerations of the lengths of cars with referenco to their 
times for entering upon grades. 

Sufficient to say that as regards tractive effort per ton of 
train, including air resistance, which of necessity must be 
somewhat abnormal in a narrow tube, every care seems to 
have been taken to secure accuracy, and upon a level a train 
of 87 tons at 15°86 miles per hour absorbed 10°95 lbs. per 
ton of a three-coach train. Beginning at 2:то of speed at 
nearly 40 lbs. ton, the traction curve drops rapidly to 
10 Ibs. at nearly 6 miles velocity. It falls slightly below 
10 Ibs. from 6 to 13 miles speed, and rises thence almost as 
a straight line, until it attains 22 lbs. per ton at 26} miles. 
The figures obtained were further analysed to discover the 
effect of carves. This was found difficult, owing to the short- 
ness of the curves. As nearly as could be found, however, the 
resistance added by a curve of 390 feet radius was 15°15 lbe. 
per ton at 16 5 miles per hour, or considerably more than the 
traction per ton for straight and level track at the same 
speed. А curve of 540 feet radius showed an additional 
traction due to curvature at 13:5 miles per hour of 11:3 lbs. 
per ton, or exactly the same as the straight and level resist- 


ance at that speed. On each of these curves the rail 
no doubt adds something to the resistance. So far as the 
figures can be depended upon, being obtained from a rather 
limited range of possible observation, they are valuable in 
showing the importance of curvature. Speaking roughly, a 
curve doubles the resistance of a train when drawn by a 
locomotive, and it is on this point that much interest would 
attach to Som reste testa of vehicles drawn by locomotives 
and self-propelling. In the one case the pull of the loco- 
motive tends to pull the wheels of ita train towards the 
inside rail of a curve. 

In the case of self-propelled vehicles there is no such ten- 
dency. Thenatural tendency of a vehicle when running freely 
as we may assume for the pun purpose they do, is to press 
towards the outer rail. In а locomotive-drawn train this 
tendency is counteracted by the pull of the locomotive, the 
rear of which is iteelf pulled inwards against the inner rail, 
while its leading wheel is forced against the outer rail. The 
net effect can scarcely be eati , nor oan it be said which 
method will be productive of the greatest resistance. Experi- 
ments are needed to determine this point. The chief interest 
of the paper lies in the comparison of the different loco- 
motives used upon the line in regard to their starting, 
running, and general є зіепсіев and powers, and the effecta 
of varying the length and winding of the armatures. 


No. 15 А 
locomotive. | Jocomotive. 


No. 12 
тотты locomotive. 


- — — — — — EN 


2-pole Edison- 


opkinson. 
20 in. x 10 in. 
44 cwt. 


RS В | 
.. | 2-pole Edison- | 2-pole Siemen: 


Hopkinson. 
Magnet section ... | 17 in. x 10in. | 24in x 10 ia. 
Weight of magnets 40 cwt. 53 owt. 
complete with 
bearin 


Type of motor 


gs. 

Type of armature... | Gramme ring. Drum. | Gramme ring. 

Diameter of core... | 174 inches. 143 io. 17 in. 

Numder of turns 640 . 500 | 540 

Cross section of con- | №. 10 —:01286 | 400 х `078 = 01286 sq. in. 
ductor. sq. ia. 0312 sq in. 

Ssgmenta in ocom- 54 125 54 
mutator. | | 

Weight of arm with 192 owt. 21 owt. 22 owt. 
wheels complete. 

Armature resistance '8 ohm. 181obm. — ‘315 ohm 

Total resistance of 8 ohm. "615 hm. 85 chm. 
locomotive. | 

Total weight 1033 tons. | 13-5 tons. 11:6 tons. 


In order to make clear the references to these motore, we 
reproduce from the paper a few of their leading dimeneions 


and data. 

The tabulated data show that there is a diffzrence for ench 
locomotive between the time taken from starting until the 
locomotive comes to rest in the next station, and the actual 
time the locomotive is taking current. No 12 always took 
current for the least period, due to its average being 
higher. It also takes the highest average starting current 
and requires longer to get up sped than either No. 15 or 17, 
the latter, however, drawing a larger average starting current 
from the line than No. 15, and getting up to full speed more 
quickly. These figures seem to indicate a tractive effort per 
nis roli at starting somewhat too low in the case of No. 12 
and too high in the case of No. 15, that of No. 17 being a 


happy mean. 

hile high tractive pull per ampere is quite a correct 
feature, the current falls off so quickly as the speed increases 
that the effort at the tread of the wheel of No. 15 is soon 
reduced below that of Nos. 12 and 17, a difficulty which 


might be overoome by shunting the field at a d of 10 
miles. This, however, would be uncconomical, for the 


tractive effort per ampere would then be less by reason of 
the weaker field. Experiment proved this, the energy con- 
sumption being increased 50 to 75 per сеш. Now, with 
No. 12 locomotive, though a larger current is taken during 
the running period, the time is shorter. Tuking No. 15 
locomotive as standard in respect of the consumption 
of energy, No. 17 shows a decrease on eix sections 
of line of from 1°5 to 9 per cert, while No. 12 
shows an increase in every section of 6 to 26 
per cent., a difference which points to the winding of the 
motors being unsuitable for the work. It does not, how- 
ever, point to inefficient motorz, and it is noticeable that 
No. 12 is more economical on the longer sections and on the 
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up grades, so that, were the sections "pide апа the period of 
acceleration bore a smaller relation to the total time than at 
present, the economy of No. 12 would probably surpass that 
of the other two, because No. 12 draws a higher current at 
the higher speed and gives a tractive effort at the tread to 


EFFICIENCIES. 

| Acceleration. Running. 

бол Ate | CR At At Ce R 

| drawbar. tread. | loss. drawbar. tread. | losses. 

— | | ‚ 
| Per cent. Percent, Per cent. ‚ Percent. Percent. ' Per cent, 
No. 12 29 , 523 23: 734 564 | 125 
„151 984 6232 128 | 716 ` 8815 | 812 
„ 17 396 57.7 20 0 69:85 8625 102 
461 655 276 
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suit such speed. The average efficiencies of the three loco- 
motives ag well as No. 8, to which reference will be made in 
the sequel, are given as above for the periods of starting 
&nd running, the figures being averaged from the runs over 
the same sections of line. 

The high C? R logs of No. 12 is not to be counted neces- 
sarily as disadvantageous if only it can be reduoed after 
the external resistanoe of the regulating switch has all been 
cutout. Taking the whole of the energy and losses which 
can be thus found, there appears to bs accounted for 98 9 per 
cent. of the energy supplied to No. 12, while No. 15 returns 
96°27 per cent., and No. 17 shows 96:5 per cent., leaving an 
average 8 рег cent. to be accounted for. During accelera- 
tion No. 19 wastes on external regulating resistance 21:2 per 
cent. of the energy supplied to it, No. 15 wastes 81 per cent., 
and No. 17 19 3 per cent., these figures being the differenoe 
from 100 of the tread efficiency plus C? R loss plus 8 per 
cent. for the probable greater friction of the locomotives and 
their greater air resistance, which were neglected in taking 
the tractive resistance of the engines as only that of a 


The investigations having proceeded thus far, and the 
tractive force at the tread of the wheel being known, it was 
then determined to try if an improvement could not be 
effected upon No. 12 locomotive by winding the motors to 
give a higher tractive effort per ampere. This would solve 
the starting diffionlty, and the series parallel control was 
decided upon for the running period, though with some 
reluctance, the existing switching arrangements having given 
such good resulta at very small cost of repairs. The windings 
were increased 50 cent. to 810, giving 1,595 lbs. tractive 
foroe at the t of a 27-inch wheel for 150 amperes, 
falling to 415 lbs. at 50 amperes. At 430 volts the speed 
was calculated to be 15:5 miles per hour with 150 amperes, 
and 22 75 miles with 50 amperes. For the series position 
and 215 volts the speeds were 5°5 at 150 amperes and 9 8 at 
70 amperes. 

Limiting the starting current to 150 amperes, the tractive 
foroe at the wheel tread is 3,280 lbs. for two motors, and it 
is calculated that in 21:5 seconds a distance of 129 7 feet 
will have been covered, and an & miles velocity attained. 
The motora can then be put into parallel with a current 
limited to 125 amperes per motor, or 250 for the two. It 
will begin to fall at a speed of 17 miles per hour, and it 
is prevented from exceeding the figure allowed by means of 
an external resistance. When a speed of 20 miles has been 
attained the distance covered is 1,258 feet, leaving 1,442 
feet to be covered for a section of 2,700 feet in length. 
The author says that experience teaches that when a train 
is running at a speed of 20 miles per hour it can be bronght 
torest in 20 seconds without causing inconvenience to pas- 
seogers. То do this with a constant decelerating force 
requires а distarce of 292 feet. 

herefore, of the 1,442 feet left to travel there remains 
1,150 feet to be covered at the maximum speed of 20 miles 
in а period of 89:4 seconds. The total journey time has 
been 130:3 seconds, including that required in accelerating to 
20 miles’ speed. 

When the current in parallel working is limited to 70 
amperes per motor, the time required to cover 2,700 feet is 
increased to 155 seconds, the energy absorbed being 2,200 
watt-hours, of which only 1,679 were usefully employed. 


But if the motors will take 150 amperes in series working, 
why, it is asked, not allow 150 each in parallel working ? 

he chief objection to this is the strain on the generating 
station, but to obviate this possible objection the jump in 
current should be first to 200 amperes, then almost inetantly 
to 800. In this case the journey time is shortened to 
125 seconds and the energy consumption is reduoed to 
1,945 watt-houre, of which 1,736 are made useful, a much 
less ratio being now wasted in external resistanoe. Thus the 
time is reduced by 24 per cent. and the watt-hcurs of energy 
by 115 per cent. These figures confirm what has already 
long been recognised and pointed out in these columns, that 
high starting carrent, and therefore high acceleration, has a 
decided advantage, and it seemed that the number of con- 
ductors might be still farther increased, and this was done, 
the new number being 972. With this winding a current of 
150 amperes gives a tractive force of 2,000 Ibs. at the wheel 
tread, which can be maintained at 215 volts up to four miles 
velocity, and at 430 volts up to 12:3 miles. At 50 amperes 
the pull is 540 Ibs. up to 8:4 miles per hour at 215 volte, and 
up to 18:25 miles at 430 volta. Working out a perform- 
ance diagram on these figures, but limiting the current in 
parallel to 140 amperes, the time to run 2,700 feet, becomes 
140 seconds; the energy in watt-hours is only 1,584, of 
which 1,420 are usefully employed, showing, as com 
with the first motor under the same conditions and limits, a 
saving of 10°7 per cent. of time and 88:9 per cent. of energy, 
while further economy would attend a use of 800 amperes 
in parallel. The economy still increasing, a further calcula- 
tion was made on the basis of 1,184 armature conductors, 
which reduced the wire section to the lowest desirable limit. 
This winding would give 2,800 ]b:. traction at 150 amperes, 
and 670 lbs. at 50 amperes, the first being capable of being 
maintained up to a speed of 1:75 miles, the latter up to 6 
miles at 215 volte, while at 430 volts the speeds become 
9 and 14 miles. The time on the section is 145 seconds, but 
the watt-honrs are only 1,410, and the maximum speed is 
16:5 miles, while it was 20 miles for No, 1 motor and 19 
for No. 2 motor. The following table gives some of the 


characteristics of the various windings :— 


| | Tot 
No, | Conductors. ; Penes. résistance, обе = 
Ohms. Ohms. 
No.1 21 `66 | 
No. 2 135 75 
No. 3 MS. id +a a 
No. 4 128 796 Armature 
50 % longer 


Thus No. 3, though eoonomical, cannot run the section in 
the time required, viz., 180 seconds without the fields are 
weakened. They can be made to do it by first shunting the 
motor fields with а 50 per cent. shunt and then reducing the 
field further as speed increases. When shunted 50 and 
66 6 per cent., the current risea fram 145 amperes to 200. 
The second shunt comes in at 14 miles velocity, and the 
locomotive attains a speed of 21:5 miles before the current 
is shat off and brakes applied, and the section is ruu in 
129:1 seconds at an expense of 1,780 watt-houre Were 
No. 2 placed earlier in parallel, it wou'd run the section in 
129 seconds, at an expense of 1,770 watts. 

It was next tried to lengthen the armature and magnet 
cores 50 per cent., and with this motor, No. 4, by using the 
50 per cent. sbunt at 16 miles per hour, the section was run 


— -e — 


— — 


4,000 feet section. 


| 2,100 feet section. 5,280 feet section. 


No. 


Time. Energy. Time. Energy. | Time. Erergy. 
1 | 130 1905 173 | 2372 211 2760 
2 133 1.700 179 2.160 291 · 2,660 
3 130 1780 1703 ' 23Е0 | 210 | 29:0 
4 12660 ' 1.625 170 · 2150 208 › 2,660 


in 126`6 seconds for 1,552 watt-hours of energy, and this 
motor was not merely the best for the 2,700 feet section, but 
also for sections of 4,000 and 5,280 feet, as shown by per- 
formance diagrams. The extended tables are very interesting. 
For the important length of 2,700 feet, No. 1 is olearly the 
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worst motor when both time апа energy consumption аге 
considered; but when longer sections are to be run, No. 3 
rung No. 4 very closely in time but stands badly as to 
economy, while No. 2 comes very close in economy. After 
all this trial experimenting it must, we think, be very ratis- 
factory to the makers of No. 1 as originally wound—the 
No. 12 locomotive—to find that ita performance improves 80 
much on the longer sections. 

Assuming, however, that 2,700 feet is the ruling seotion, 
it remains to inquire into the best possible design for that pur- 
pose. If deceleration can be at the rate specified above, во 
Bhould an equal acceleration be possible of 1:46 feet per 
second. Adopting this rate at each end of the section, and 
assuming 180 seconds to cover the section, a speed of 16:25 
miles per hour must be run. 


(To be continued.) 


ELECTRICAL ENERGY PRQDUCED 
DIRECTLY FROM CARBON. 


By Dz. D. TOMMASI. 


Mr. W. R Cooper in a paper read recently at the Institu- 
tion of Junior Engineers, London, on batteries consuming 
carbon gave a description of a battery in which the soluble 
(negative) electrode instead of being composed of metal is 
formed of carbon dipping into salted or acidulated water, 
and he attributes the idea to Messrs. Case and Coehn. Now, 
this is not correct, for Messrs. Case and Coehn can onl 
claim the merit of having had an idea which I had realised! 
15 years before. 

In fact, a battery of this kind was presented by me in 
1884 to the Académie des Sciences, Paris. This battery 
which was described as a battery with carbon electrodes (with- 
out metal) was, moreover, described more in detail in my 
“ Traité des Piles Electriques,” p. 808. 

The following isa brief pira ar of my battery (see 
figure) :—In the centre of a cylindrical glass jar is a rod of 
carbon covered with a thick layer of peroxide of lead and 
enclosed in а bag (a). This electrode thus enveloped is 
placed in a perforated tube of carbon (b) ; the whole arrange- 
ment oocupies the centre of the glass jar which is filled up 
with pieces of retort carbon (c) and half filled up with a 
concentrated solution of chloride of sodiam with the addition 
of chloride of calcium (d), this latter being eminently hygro- 
metric, preventing, or at least greatly retarding, the evapora- 
tion of the water. The fragmenta of carbon not submerged 
are covered with a layer of chloride of calcium. 

This battery has an electromotive force of 6 to 7 volt, it 
only works on a closed circuit, but as it polarises rapidly it is 
only suited to applications that can be worked by an 
intermittent current. 

The theory of this battery is as follows :— 

Aocording to thermic data a molecule of protoxide of lead 

ing into the state of peroxide gives off 12°14 calories. 

The heat of formation of the anhydrous protoxide of lead 
(Pb O) being 51 calories, it follows that the heat of forma- 
tion of the peroxide (Pb О?) is 63°14 cal. Reasoning from 
the action exercised by carbon on water,“ we can explain as 
follows what takes place in the jar of the battery. 

The carbon decomposing the water on a closed circuit, 
carbonic acid would be formed and hydrogen would be given 
off, according to the equation 

c + 2 Н?0 = CO? + 4 Н. 

The thermic effecta of this reaction are: 

102:6 cal. — 138 cal. =— 85-4 cal. 


Oa the other hand, in the bag which takes the place of 
the porous jar, there would bea reduction of the peroxide 
of lead, and formation of water according to the equation : 

Pb O? + 4H = Pb + 2 H?0 
and the thermic effecta of this reaction would be 
188 cal. — 68°14 cal = 74°86 cal. 


© D. Tommasi,“ Electrolysis of Water with Electrodes of Various 
Natares.” (Comptes Rendus de C Académie des Sciences, Faris, 1881.) 


— . 


The heat resulting from these two reactions is the algebraic 
sum of their thermic effecta, or 


74:86 cal. — 35:40 cal = 89°46 cal. 


The volt corresponds, according to certain writers, to 46:8 
cal. The electromotive force of the battery with carbon 
electrodes would be 

39°46 


If we assume for the volt the value 47 16 cal. adopted by 
other writers we get 
3946 .. 


Direct measurements have given 6 to 7 volt. This dif- 
ference is easily explained when we consider that the battery 
is easily polarised, and that besides carbonic acid, oxide of 
carbon is formed (70 per cent. of CO? and 30 per cent. of 
CO) which would tend to lessen the heat produced by the 
first reaction. In fact, if we calculate the electromotive 
force of the battery with carbon electrodes according to these 
date, we find that it is equal to 7 volt, and that this value 
is to all intente the same as that found by experiment (*6 to 
"7 volt). According to some electricians the giving off of 
electricity in my battery would be solely due to the chemical 
action сай by the solution of chloride of sodium which 


serves as electrolyte on the peroxide of lead (Pb О?) which 
surrounds one only of the two carbons that constitute the 
electrodes of the battery. As to the other carbon (the one 
not covered with p e of lead) 16 would not be attacked 
by the solution of chloride of sodium in a closed circuit, and 

erefore it would act merely ав an electrical conductor. 
Now, this theory is inadmissible, for it is contrary to ex- 


erience. 

In fact :—1. In all voltaic couples in which a solution of 
chloride of sodium is used as electrolyte, it is always the 
water that is decomposed and never the chloride of sodium. 
Peroxide of lead (Pb.O?) exercises no chemical action on 
even a concentrated solution of chloride of sodium. These 
reservations being made, let us assume for a moment that 
this theory is true, i.6., that the giving off of electricity in 
the carbon battery is due exclusively to the action of. the 
chloride of sodium on the peroxide of lead ", but on this 
hypothesis, it would be the carbon covered with peroxide of 
lead that should constitute the negative electrode since it is 
the seat of a chemical action, whereas the other carbon, 
which, according to this same theory is not attacked, should 
form the positive electrode of the battery. Now, exactly the 
contrary is the case, since it is the carbon covered with 
peroxide of lead that constitutes the positive pole and the 
carbon without Pb О? that forms the negative pole, i. s., the 
solable electrode of the battery. 

This is what also takes place in the following couple: 


* This supposition is inadmissible, for neither free chlorine nor the 
oxygenated ig. Sarg of chlorine that might be generated in the 
decom position the chloride of sodium, have any influence on 
peroxide of lead. 
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— carbon, acidulated water; porous jar filled with oxide of 
copper + carbon. 

In this couple the oxide of copper is reduced to the 
metallic state. Now this reduction could not take place if 
the water was not decomposed by the carbon with the 
formation of carbonio acid and oxide of carbon, whereas the 
hydrogen set at liberty would be carried towards the positive 
pole of the battery and would reduce the oxide of copper. 


CaO +2H = H? O + Cu. 


It cannot be doubted that the carbon is attacked by the 
oxygen resulting from the decomposition of the water. 

n short, recent experiments have confirmed what I had 
already demonst some years ago, viz, that when we 
electrolyse acidulated water using a carbon anode, the latter 
is attacked with the formation of carbonic acid and oxide of 
carbon* 

Why, then, should it be thought strange that the carbon 
in а voltaic couple cannot act as a soluble electrode. 


ELECTRICAL RADIATION.- 


By J. E. TAYLOR. 


THERE is undoubtedly an element of mystery abroad in the 
minds of the generality of electricians as to what constitutes 
electrical radiation. Some, and among them are many well- 
known scientists, are content to believe that electrical radia- 
tion and electro-magnetic induction, or even electrostatic 
induction, are one and the same thing. Others even go so far 
as to implicitly deny the very existence of such radiation, 
and set at nought the whole series of brilliant researches by 
Hertz and others in this connection. 

It was thought when Hertz’s researches were made public 
that Maxwell’s electro-magnetic theory of light had received 
what amounted to an experimental confirmation, and that 
the experiments of Faraday showing an interaction between 
light and electrical, or magne:ic effects, were being robbed 
of some of their mystery. Was there any substantial 
foundation for so believing ? | 

The work of Hertz still lives, nor are his theories 
moribund, only our electricians are not yet taught on 
such lines as enable them to see sufficiently deeply 
into the elemen facts of electrical action, more 
especially the facts of electrostatics. They will possess 
clearer conceptions of electrical radiation when they are 
educated on revised lines and given theories which more 
accurately fit the facts. They are taught about quantities of 
a mysterious entity called “ electricity," which resides only 
on the surfaces of bodies and distributes itself in inexplicable 
ways over their surfaces, and which is still on the surface if 
the conductor be turned inside out, &c. The idea of lines 
of force is only а secondary consideration, a sort of n: 
tion whioh it, is convenient to apply when all other meth 
fail. The mein and essential point of dielectric polarisation 
or strain, is, if not disregarded, looked at askanoe as though 
it were merely some effect produced by the “electricity” on 
the charged body rather than what it in reality is—the cause 
of. the surface effects on the charged body. It is very 
doubtful whether the term “electricity ” may not be alto- 
gether excluded from use in connection with the teaching of 
the subject. It is always misleading for the simple reason 
that, as Prof. Rowland has put it, it does not, as an entity, 
exist. In all his papers Hertz carefully avoids the term. 

Let us, then, nine lines 9 3 оа свати Te 
magnetic, as something mach more and tangible t 
has been the custom. They are more real than many 
suppose, and although it is not possible, in one short article, 
tu go into details of elementary methods of treatment from 
the lines of force point of view, yet it is hoped that by their 
aid a clearer meaning may be conveyed as to the natare of 
electric radiation. 

As the aim of this article is to, if possible, throw a 
little more light on the mystery of so-called “ wireless 
telegraphy,” it may be as well to clear the atmosphere a 


* Bee the “Traité d'Electrochemie," by D. Tommasi, р. 513. 


sand years hence, provided that there is no o 


little as regards whether radiation has anything to do 
with the results achieved by Marconi in this direc- 
tion or not. It has been suggested that the effect is one 
of i everyday electro-magnetic induction or of 
simple electrostatic induction. In every case both electro- 
magnetic and electrostatic inductions are what may be 
called “volume effects,” and if the generator and detector 
be sufficiently far removed from one another in comparison 
with their dimensions, the law of the inverse cube of the 
distance comes into play. This means that the intensity of 
the effect diminishes with great rapidity when the distance is 
large, and there cannot be much doubt that Marconi’s resuits 
are по due to either cause. Each would be immensely too feeble 
over the distanoes concerned. Оп the other hand, radiation 
not being a volume effect, but а “shell effect," so to speak, 
never diminishes more rapidly than the inverse square of the 
distance if generated in free space, and there is no good 
reason for doubting that this is the active effect concerned. 
It can even be made to diminish in intensity lees repidly 
than the distance, as is the case with short waves and para- 
bolic reflectors, and also with waves transmitted along con- 
ductors. Hertz's experiments have been spoken of as merely 
electro-magnetic induction effects following the ordinary laws 
of such induction, and the writer has even seen it stated 
that Hertz himself said so. The whole tenour of Hertz's 
pers deny the statement.. If this were so, what then 
mes of Clerk Maxwell’s electro-magnetic theory of light, 
seeing that the fundamental laws of electro-magnetic induc- 
tion and of luminons radiation differ at the start? The 
intensity of the luminous radiation emitted from a point is 
inversely proportional to the square of the distance. That 
is to say, the whole radiation emitted from the source during 
а given period of time travels bodily outwards as an expand- 
ing shell, and is independent of that source after once being 


Fras. 1 aw 2. 


emitted. It travels on independently of what may be behind, 
or of whether the source has ceased to give light. A thou- 
le in the 
way, it is still travelling on its outward journey. With elec- 
tro-magnetic induction effects, the field of force simply 
expands as a whole, but as a whole it does not propagate 
itself. It en) i distributes itself through the volume of 

surrounding the source. Destroy source and the 


. Bpace 
whole field is destroyed, nothing travela out. Again, light is 


capable of parallel transmission, а beam of luminous radia- 
tion can be projected from а bolic mirror. This beam 
can be refracted, polarised, and produces shadows of opaque 
substances in its path. Where is the analogy in electro- 
magnetic induction? All these effects can, however, be 
p with electrical radiation as distinct from induction. 

he idea of electrical radiation being a mysterious X ray 
kind of effect, emanating from an electric spark, also exists in - 
the minds of many. This is not established on fact, and 
needs no refatation. 

Previous to Faraday's time electrical and magnetic effecta 
were not associated in any way with the surrounding medium. 
A quantity of imponderable invisible electric flnid was 
sup to have the power of producing effects at a distance 
without any intermediate action. Faraday showed that the 
intervening dielectric was all-important, and introduced the 
conceptions of dielectric polarisations and lines of force. 
Maxwell, Poynting, Hertz and others, gave still more real 
meanings to these lines of force, whether magnetic or elec- 
tric, and we, a8 a rule, still have to grasp their full import. 
Poynting showed how the transfer of energy in an electric 
circuit was effected through the dielectric surrounding the 
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conductor, and Hertz demonstrated how dielectric effecta, 
both magnetic and electric, could be made independent of 
conductors; that is, how they could be made to exist in free 
= without the presence of conductors. The existence of 
these forces, combined, in space without the presence of con- 
ductors, constitutes electrical radiation. 

In order that an electric field may exist independent of 
any conductors, it is necessary that the lines of electric force, 
or polarisation, or, as they may, perhaps, be preferably called, 
lines of strain, be made **gelf-closed." Magnetic lines always 
are self-closed. Electric lines are generally supposed only to 
exist with both ends terminated on conductors. Now, as a 
matter of fact, electric lines of strain can be cut up or sub- 
divided, and joined together again, and stretched out like 
elastic threads or allowed to contract and shorten themselves 
indefinitely. In reality all these effects take place in any 
ordinary inflaence machine or even in the simple electro- 
phoras. The multiplying or “doubling” process depends 
upon some at any rate of these actions taking place.* 

Let us consider one of the simplest cases of а line of strain 
being cut in two and then joined up again. In fig. 1 we 
have an electric field of strain existing between two 
conducting spheres. A metallic sheet, м Mi, is brought 
near the spheres on one side. This causes a redistribu- 

tion of the field. Some of the lines run direct from one 
sphere to the other, and others from the spheres to the 
metallic sheet. Опе line, A B C D, bas just divided itself 
into two portions, А B and c p. In fig. 2 the 
metallic sheet, м Mi, has been withdrawn to а sufficient 
distance to cause some of the lines to re-unite and run 
direct between the two spheres. The two portions of the 
line, A B C р, have so united at the ends, в and c, and as the 
metallic sheet is further withdrawn, the ends of other linea 
glide together over the surface of the sheet, and, when the 
two ends meet, re-unite to form single continuous lines. If 
by any means we can cause the ends, А and n, of the line, 
A B O D, to likewise meet together they also should join, and 
would then form a self-closed line which would exist in the 
dielectric independent of what happened to the conducting 
spheres. This is exactly what does take place in the Hertzian 
radiator. Generally speaking, it always happens if an 
electric circuit of any kind is set into sufficiently rapid elcotrio 
oscillation compared with the dimensions of the cirouit. То 
a very limited extent it happens in the case of an oscillatory 
Leyden jar discharge, but the rapidity of oscillation even in 
‘this case is not nearly quick enough to produce anything like 
powerful radiation and effects such as Prof. Lodge’s syntonic 
reactions between Leyden jars tuned to oscillate at the 
same rate, althongh commonly spoken of as effects of 
radiation, cannot properly be so termed. The effect, 
as Prof. Lodge himself has pointed ont, is one of 
electro-magnetic induction, and does not take place over 
great distances with moderate dimensions of circuits, It 
may be well here to point out that there are cases where 
dielectric strain exists in the shape of self-closed lines with- 
out actual radiation occurring; but these are somewhat 
exceptional, and the conditions for radiation, viz., that the 
electric and magnetic energies present in free space are equal 
in amount, do not hold. One case is that of an ordinary 
helix or solenoid, round which a current is flowing. Here 
the magnetic lines thread through the solenoid, and their 
distribution is such, that both inside and outside the solenoid 
the associated electric field must be in the shape of closed 
circles, otherwise the invariable law that the electric lines are 
at right angles to the magnetic, and both at right angles to 
the direction of propagation of the fields would not hold. 
And, in fact, the ciroular electrostatic field can, in this 
instance, be made visible by the device of winding a few 
turns of insulated wire round a bulb exhausted of air to 
such a point, that it is in about ita most sensitive condition 
electrically. If, then, a suitable highly charged Leyden jar 
be discharged through the coil, a luminous circle is seen 
in the bulb. This luminous circle is doubtless the result 
of a sufficiently intense electric field being generated in 
the bulb to break down the weak dielectric of exhausted air. 
It is an interesting point of theory, and due to J. J. Thomson, 
that even then the self-closed lines are not destroyed, but 
merely split up into an immense number of smaller circles of 


ы Tad „ETxOTRICAT. Revinw, 1892, “А Study of the Influence 


molecular dimensions. In fact, а line of electric force is 
never destroyed. The energy associated with it is, to a large 
extent, abstracted, no doubt, but the line itself merely breaks 
up into self-closed circles of molecalar dimensions. 


(To be continued.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


III PATHENTES.—1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo. 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


8,510. “Improved method of running electric telegraph or tele- 
расов wires or pipes of any kind." W. R. Митт. Dated April 
24th. 

8.515. "An improved accumulator for the storage of power." 
J. RowrEv. Dated April 24th. 

8,522. “Improvements in and relating to storage batteries." 
R. WaLFOoBD. Dated April 24th. 

8,564. "Improvements in combined joint or servioes boxes and 


fuse boxes for concentric and other electric cables.” A. J. Lawson, 


J. G. CHN Ds, and J. D. Darras. Dated April 24th. (Complete.) 

8,565. "Improvements in electric brakes" G. H. B. HooPER. 
Dated April 24th.  (Complete.) 

8,570. “ Oombined electric light reflector and advertising tablet 
for the interior of shop windows and like positions. 

8,605. “ Au improved portable electric rivetting machine." F. В. 
Юоравох. (F. von Kodolitech, Austria-Hungary.) Dated April 
25th. 

8,629 “Improvements in wireless telegraphy.” 8. G. Brown. 


' Dated April 25th. 


8,641. “Improvements in apparatus for rectifying alternating 
electric currents.” Tum Ввітізн Тномвон - Ноовтоя CoMPANY, 
Ілмгтво. (Е. Thomson, United States.) Dated April 25th. 
(Complete.) 

8,651. “New or improved eafety appliances for overhead and 


other electric conductors." J. UNswoRTH. Dated April 25th. 


8,672. ‘Improvements in and relating t» electric motor 


or vehicles.“ A. Lew. Dated April 25th. 


8,603. “Improvements in converting transformers.” С. D. ABEL. 


(Le Societe спорце gres la Transmission de la Force par l'Elec- 
tricite, France.) Da 


April 25th. 

8,726. “Improvements in switches for electrical purposes.” 
A. Watson. Dated April 26th. : | 

8,762. "Improvements іп desks and registers for attachment to 
telephones.” P. R. J. WIL. (Н. F. Forrest, Canada.) Dated 
Apri] 26th. | 

8,775. "Improvements in and relating to eleotric incandescent 
lamp fitttings" M. LacHxAN. Dated April 26th. 

8,820. ‘Improvements in electrical signals or indicators.” 
А. W. BravELEY and I. H. Parsons. Dated April 27th. ( Complete.) 

8,840. ‘Improvements in incandescent electric lighting systems." 

Bnrran Тномвон-Ноовтон Company, Ілмттер. (A. G. Davis, 
United States.) Dated April 27th. (Complete.) 

8,857. “A new or improved quicksilver electric current inter- 
rupter.” Gd. Hmscumann. Dated April 27th. (Complete.) 

5,873. “Improvements in lighting trains by electricity.” C. P. 
Erunsox and W. S. NavroR. Dated April 27th. 

8,887. “Improvements in electric traction." W. В. Day. Dated 
April 28th. 

8,913. ‘Improvements in cut-outs, fuse boxes, and analogous 
electrical диз and other electrical purposes“ R. F. HAT. 
Dated April 28th. 

8,934. “Improvements in and relating to Röntgen ray apparatus." 
J. M. Davison. Dated April 28th. 

8,949. “Improved starting mechanism for electric motors" R. 
BID. (T. S. Perkins, United States) Dated April 28th. 

8,957. “Improvements in or connected with connecting devices 
for electric conductors.” Н. Rmason and Tum Мотсаг ELECTRIO 
Твовт, Ілмітюр. Dated April 28th. 

8,961. Method of and apparatus for effecting the storing up of 
speech or signals by magnetically influencing magnetisable bodies.” 
V. Роотвек. Dated April 28th. | 

8,963. "Improvements in the production of а filling eb or 
active material for the plates of secondary batteries.” С. F. P. 
BSrENDBBAOH and Н. M. Е. Rerrz. Dated April 28th. (Complete.) 

8,975. A safeguard against screw loosening on electric incandes- 
cent lamp shade-holders." W. Вонгокввив (holder of the firm 
" Kammgarnspinnerei Eitorf) and H. Моввкв. Dated April 29th. 

8,990. “ Ар improved contact breaker for induction coils.” H. W. 
Cox. Dated April 29th. A 

8,991. "An improved table for X ray examinations of patients.” 
H. W.Cox. Dated April 29th. 
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8,995. “Improvements in or connected with electrolytic means 
and apparatus for converting metals and metallic ores into oxides or 


other like compounds.” Т. G. Hopasom and E. Bamxy. Dated 

April 29th. | 

^ 2010 “ Electrical door opener" J. FoTTERKNEOHT. Dated 
P . | 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
MAY, 1899. 


We are informed by W. P. Thompson & Co. that about 90 applica- 
tions for electrical patents were filed in May, 1885; of these some 
were never completed, and of those that were only one has been 
allowed to run its fall term, vis, 14 years, and being of considerable 
interest we give & short abstract of it below :— 


5,828. “Improvements in the mode of vulcanising the insulating 
covering of electrical conductors.” B. J. B. Minus. (J. J. C. Smith, 
United States.) Dated May 12th, 1885. Relates to the vulcanisation 
of insulating coverings on the conductor. The insulating coverings 
is enveloped in a coat of tin-foil or other malleable metal. The 
conductor is then wound on a large light dram in two or three layers 
and the whole is put into the valcaniser and submitted to heat and 
pressure. The drum is rotated on a horizontal axis during vulcanisa- 
tion. 3 claims. : 


 ABSTRAOTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Co. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 94. (in stamps). 


1897. 


2,301. “Improvements relating to time meters for telephonic con- 
versations.” H. Kem. Dated January 28th, 1897. A time indicator 
is provided with a pair of wheels having pins projecting inwardly 
from their faces. The pins on one wheel correspond to, say, intervals 
of three minutes and on the other wheel to intervals of five minutes. 
The tripping lever of a striking mechanism can be set by lever to 
engage with one or other of the wheels, the position being shown by 
pointer. A cord for moving the dial hand back to its initial position, 
at the same time rewinding the clock. 2 claims. 


2,953. “ Improvements in or connected with conduits for electric 
railways and tramways.” W. Oorprm. Dated February 4th, 1897. 
Relates to electric railways and tramways on the conduit system. 
The channel is built up of slot rails, and a lower part in one or two 
sections of stoneware, , &c., or it may be built of brick or concrete. 
Two conduiting raile are held by the insulators with sloping tops and 
weeping holesto throw water towards the drains. A grooved wheel 
running on the conductor carries two brushes or rubbers counter- 
balanced to bear on the two conductors. 3 claims. 


3,978. “ Improvements in are lamps.” І. H. Hganmr. Dated 
February 13th, 1897. Mechanical f g apparati of any kind is 
controlled by two independent devices, feeding being allowed only 
when these act simultaneously. In the form illustrated, a wheel is 
beld by two brakes. One is applied by а series coil and is with- 
drawn when the main current below the desired strength; the 
other is withdrawn by a shunt or differential coil when the difference 
of potential of the carbons exceeds а desired amount. Applications 
of the invention to clutch-lamps and other lamps are mentioned. 16 
is stated that the lamps are suitable for working three in series on 
100-volt supply mains. A former Specification, No. 24,376, A.D. 1895, 
is referred to. 3 claims. 


4,461. “Improvements in connection with brushes and their 
holders for dynamos" W. M. Mogp Rr. Dated February 18th, 1897. 
‘Relates to dynamo-electric machines, brushes and brush-holders. 
A dynamo brush is made up of a number of carbon plates, separated 
from each other thronghout the greater portion of their length by 
insulating material, but electrically connected together at their outer 
ends, either by the insertion of metal strips, or by forming them 
integral with each other at that end. In mounting the brush in its 
holder, a strip of insulating material is inserted on the forward side, 
80 as to cause the current to pass into the brush mainly by the rear 
plates and thus reduce sparking. When the machine is required to 
run in either direction, connection is made with the middle of the 
brush. Instead of using carbon plates alone, a combination of carbon 
and metal plates may be employed. 4 claims. 


4,487. ‘ Improvements in and connected with electric arc lampe.” 
E. BucmmoLTZ and P. Seres. Dated February 19th, 1897. 
to improvements in arc lamps. A clutch lamp is constructed, 
the moving parts and the arc being separately enclosed. The upper 
carbon is loose in а tube, which can slide vertically, to some extent, 
in а closed cylindrical casing, when а core carried by the tube is 
attracted into a series coil surrounding the casing. The tube carries 
& boss with inclined holes containing balls; when the tube is raised, 
these are lifted from the bottom of the casing, and grip and lift the 
upper carbon. The balls may be replaced by sliding wedges, or by 
pivoted grippers; the latter are disengaged from the carbon by fixed 
inclines when they descend. The movements of the tube are 
by an inclined slot in it engaging a screw on the base. Balls are 
pressed against the upper carbon by springs carried on the tube to 


make electrical connection. The carbon is also guided by a cap and 


balls in the tube. A series resistance coil is wound on a porcelain 
ring, and is covered by a ventilated outer case. The lower carbon 
may be held by helical springs placed in а circularly groo ock, 
or by balls in inclined h The arc is enclosed in & globe, the 
open top of which is held air-tight against packing on the base by a 
helical spring in a channel around the base engaging below а rim on 


the globe. 7 claims. 


4,916. “Improvements in electric accumulators.” E. Hurt. 


& Spo 
sion. Pasted grids may be protected in a similar way, the rubber 


cores of valcanised rubber preserving 
6 claims. 


6,398. ‘Improvements in electricity metere" G. Ноокнам. 
Dated March 11th, 1897. Relates to energy meters. In order to 
definitely stop the armature of a motor meter when the main current 
is stop an iron arc or extended piece, such as а piece of fine wire, 
is fixed on the armature во as to pase under a stationary magnet. The 
effect of the acceleration caused by the approach of the iron to the 
magnet ceases before the iron passes the magnet, In the arrange- 
ment illustrated, the magnet is & screw carried by & clamp on a brake 


magnet. 1 claim. 


6,778. “Improvements in electric current-conducting apparatus 
for electric railways with underground feed." C. F. P. BTENDEBACH 
and О. H. Іликив. Dated March 15th, 1897. Relates to road 
contact systems, with or without a conduit, in which the switches are 
operated mechanically. Conductors, switches, collectors, permanent 
way.—The switch is contained in a box which may also act м a 
support for the rails. Toe lower contact is connected to the con- 
ductor, and the upper one is carried inside the bell-shaped cover, 
which is depressed against a spring by the collector. A mercury seal 
for this cover is arranged, and a roller on its top forms a bearing 
surface for the collector. This long collector is made in seotions 
hinged, &c., together, во as to round curves, and carries a continuous 
cable with conduc extensions embedded in insulating 
In a modified form, the ewitch is placed at the side, and is 
through а push and lever, whilst another lever throws outa contact 
to touch the conducting surface of the collector. Another form, 
placed in the road between the rails, is also shown. A treadle 
depressed by the wheels, &c., lifts the stud, which is electrically and 
mechanically connected to the contact, and throws in the bolt to hold 
it raised. When the second wheel of the vehicle depresses the 
treadle the bolt is withdrawn and the stud, &c., falls. These actions 
are 55 by the lever pivoted on the end of the lever worked 
by the treadle and arranged so that it acts under the shoulder and 

ternately on each side of the bolt lever. In & modification the 
depressions of the treadle alternately raise and lower an eccentric 
segment which carries a rubbing surface for the collector, and also 
acts on a switch similar to those described. 5 claims. 


6,787. "Improvements in electric шаре systems" W. L. 
WisE. (A. О. Orehore and G. O. Squier, U.S.) Dated March 16th, 
1897. Sigoals are sent by stopping individual impulses of a rapidly 
ulsating current, preferably a ‘sinusoidal alternating current sent to 
ine from an ordinary alternator. The signals to be sent are per 
forated in tape, and this is fed at the proper rate between two 
brushes or a brash and wheel, by a wheel geared to the alternator or 
asynchronous motor; the tape may be provided with feeding per- 
forations. The brushes are in series with the alternator and line, 
and are adjusted so that, with continuously-perforated paper, succes 
sive half waves of current pass through successive perforations, the 
intervening parte of the paper breaking contact between the brushes 
at times when little or no current is passing. Symbols, represented 
by unperforated parts of the paper, are thus represented by omissions 
of one or two successive half waves of current on the line. Other- 
wise, the symbols may be represented by perforations and impulses 
sent, and spaces by the absence of these. Tne signals are received by 
an electro-chemical, photographic, or other recorder. Transformers 
may be placed between the transmitter or one or more receivers and 
the line, А photographic recorder is illustrated in which light 
from а diaphragm passes crossed polarising prisms, only when & 
current is passing in a coil surrounding an intervening medium, and 
is focussed on travelling sensitive tape; this is drawn from а 
through developing and fixing baths in a dark chamber. 9 claims. 


10,051. ‘Improvements in or connected with holders for incan- 
descent electric lamps.” L. Masson. Dated April 22nd, 1897. 
Relates to holders for incandescent lamps. A porcelain case is made 
in two parts, which are put together before the porcelain is fired, to 
enclose a disc lcosely. e case is provided with bayonet slote for 
the pins of a capped lamp, and with a screw-threaded metal nozzle. 
The disc is of porcelain and two connecting plates, each pro- 
vided with a spring plunger, and a binding screw accessible through 
a hole in the case. e disc being loose the case can be screwed on 
а support without twisting the wires. The disc may be fixed by 
inserting a pin through the case, or by using a screw large enough to 
engage the case. 3 claims. 
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CENTRAL STATION PRACTICE IN 
GREAT BRITAIN. 


In the Engineering Magazine for May appears an article on 
the above subject. We presume the intention of the writer, 
as is usual in such cases, is to. give information to those who 
are more or less ignorant of the matter dealt with. Unfortu- 
nately the article contains a number of statements which are 
manifestly erroneous. 

After giving a brief history of the Electric Lighting Act 
of 1882, and the Amendment of 1888, he says: “ Electric 
lighting legislation in England generally may therefore be 
regarded as the ontcome of expressed engineering experience” 
(italics are ours). We believe we are expressing the opinion 
of every central station engineer, as well as every consulting 
engineer of experience, when we вау that the Electrio Light- 
ing Acta are, without doubt, far more the result of ignorance 
than of experience. Its full title (1882) is “An Act to 
Facilitate and Regulate the Supply of Electricity for Light- 
ing and other Purposes in Great Britain and Ireland," and 
in order to “facilitate” (?) the supply, the objectionable 
Clause 27, which rendered company promotion impossible: 
was included. .If the promoter of the Bill had taken the 
trouble to have a few minutes chat with any financier, 
he would have learned that such a clause was absurd. Even 
the repeal of that clanse in 1888 only removed the most 
burdensome of a number of absurdly restrictive clauses, and 
the power vested in the Board of Trade has not condaced to 
the lightening of the burden placed upon undertakers. Over 
and over again has been pointed out to the Board of Trade 
the necessity of its modifying its regulations in several 
respecta, and also of its endeavouring to get certain 
amendments in the Act, but without avail. — 

The article goes on to say “ The Act of 1888, by giving 
statutory powers to electric supply companies to acquire land 
compulsorily for the erection of central stations,” &oc. How 
anyone in the business conid make such a statement 
we fail to understand, probably everybody ig well aware 
that this is one of the most serious. omissions in the 
Act, and is a single illustration of many similar absurdities ; 
the undertakers being required by the Act to do certain 
things and at the same time being debarred from the necessary 
powers to enable them properly to carry ont such requisitions. | 
The compulsóry purchase of property is one of the greatest 
necessities in London to-day to enable electric lighting to be 
carried on, and its omission in the Aot is one of the arga- 
ments put forward by those desirous of promoting companies 
for the supply of electricity in bulk by erecting stations out- 
side the metropolis. 
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Further on the article states, “ Certain broad principles on 
which the work should be carried ont having received recog- 
nition by engineers in every part of the world, attention was 
devoted to perfecting the details of distribution." We 


should much like to know what these “broad principles” are 


upon which engineers are agreed. Except on the very broad 
principle that a motor and generator are necessary, engineers 
are certainly anything but agreed even in England, much 
less in every part of the world.” We believe a Committee 
of the Institution of Electrical Engineers has been sitting 
for some time with the object of bringing English engineers 
into something like agreement upon broad principles by 
standardisiug pressure, periodicity, &c. 

At the top of page 208 we read, * The profits of electric 
lighting being comparatively so meagre,” &c., while on 
page 209 appears the following paragraph, “ Many towns 
in which electric lighting would have been 10 years ago a 
failure from & pecuniary standpoint, are now equipped with 
the central lighting station plant, which not only gives an 
admirable service, but yields a handsome return on the 
capital invested " (italics ours), while further down it states 
that “ Central stations which are earning dividends are very 
numerous" (italics ours). These statements appear some- 
what contradictory ! 

Amonget minor mistakes is that contained in the state- 
ment, “Early central stations were put down on one of 
two principles, either low tension direct current supply at 100 
volts or high tension alternate current supply, generating at 
1,000 volts, and transforming down to a 100 at the con- 
sumers’ lamps by means of transformers installed on the 
premises.” As far as we know, the only supply at 1,000 
volta alternating was that of the Metropolitan Company, the 
pressure being almost invariably 2,000 volts or more. 

In some places the writer gives a definite opinion, based 
upon very indefinite data, for example :—'* Water-power, 
costing nothing per horse-power (!) appears a much cheaper 
fuel (sic) than coal at 158. a ton; but if, in order to utilise 
the water-power it is necessary to put down mains of great 
length, costing many thousands of pounds, the interest on the 
capital outlay in connection with these mains will (italics 
ours) represent far more than the cost of fuel at 15s. a ton 
burned at a works in close proximity to the area throaghout 
which current is distributed.” Surely, whether or not the 
coal would be cheaper than the water-power at “ nothing per 
horse-power " depends upon the number of tons “at 158. a ton” 
consumed per annum in relation tothe number of “thousands 
of pounds for mains.” After stating the desirability of 
locating the works as near the centre of the district to be 
supplied as possible, the writer admits that there are 
exceptional circumstances which sometimes justify its being 
located at a distance, and goes on to say, “At Cheltenham, 
for instance, the works, which are a municipal concern, аге 
placed about a mile and a half from the centre of the town. 
This site was adopted because the refuse destructor is 
situated in this position, the land owned by the Corporation, 
and a chimney stack used for the destructor, can also be 
utilised for the electric light works. Also, the Midland Rail- 
way Company passes so close to the site that coal can be 
conveyed to the works without carting and unloading (“) 
(italics ours). The shaft for the refuse destructor being 
already constructed, and there being a 70-H.P. boiler already 
available, the cost of the works (italica ours) has been kept 


exceedingly low." Alas for the illustration! As a matter of 
fact, the cost per kw. is high! 

One would scarcely expeot in these days to come across 
the following passage :— 


* Recently—in fact, during the last two or three years— 
the manufacture of incandescent lamps has so far advanced, 
that the 200-volt lamp has passed from а laboratory 
curiosity to a commercial article, and, while the life of these 
lampe is still somewhat below that of the 100-volt lamp, the 
efficiency is greater, which, with the considerable reduction 
in the first cost of the lamps that has taken place during the 
last few years, representa an economy in. current which may 
far more than compensate for the shorter life of the lamp 
and extra cost consequent on more frequent renewals. The 
introduction of the 200-volt lamp has enabled central stations 
to double their customers without farther outlay for mains, 
and with very 1416 further outlay for generating plant; во 
that by the adoption of the three-wire system, twice as many 
lamps can be supplied as formerly with a given set of mains 
and a given generating plant, and by the adoption, in addi- 
tion of the 200-volt lamp, four times as many lamps as 
formerly.” (Italics are ours.) 

Whether the writer wishes to imply that the three-wire 
system has increased the efficiency of the 100-volt lamp 
twofold, or whether the combination of the three-wire 
system and the 200-volt lamp has increased the efficiency 
of the generating plant fourfold, we leave our readers to 
decide. 


WE begin iu another column a reprint 
of the * James Forrest" lecture of the 
year, delivered by Prof. J. À. Ewing before the Institution 
of Civil Engineers. The lecturer began with an apology for 
dealing with so large a subject. It is evidently impossible 
to cover the ground properly, including as it does the pro- 
perties of iron and steel, the electro-magnetic theory of 
light, terrestrial magnetism, telegraphy, wireless and other- 
wise, dynamic electricity, and many other things, such as the 
travels of St. Paul and Provençal poetry. General disoourges 
on the march of electrical eventa are trite ad nauseam, and 
everything that can be said has been repeated many times. 
This lecture is little more than a selection of bita of well- 
known detailed knowledge, mainly from Prof. Ewing’s own 
work, and hardly attempts any broad survey of the subject. 
The literary interest, however, is considerable, for it is well 
constructed and gracefully expressed; and these are very 
considerable merita. 


Magnetism. 


New Form of Induction CoiJ.—At the last meeting of 
the Society of Arts of the Massachusetts Institute of Tech- 
Park È on April 27th, Mr. T. B. Kinraide, of the Spring 

aboratory, Jamaica Plain, Mass., an unique 
form of induction coil of great power invented byhim. This 
has been especially applied to the study of discharges by the 
aid of photographic processes, the plate bein ced on 
the point of discharge in а dark бош, апа eine vn ic 
after exposure. It reveals in a striking manner the marked 
difference that exists between the positive and negative dis- 
charges. The apparatus was exhibited in operation and 
photogra hic plates shown with the lantern. The figures 
us produced by the electric discharge were of extraordinary 
beauty and size, the delicacy of detail being brought out by 
means of the lantern. It is ip БУ they may be suggestive 
of forms useful to designers and decorators. 
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ELECTRICAL RADIATION. 


By J. E. TAYLOR. 


(Concluded from page 795.) 


In his theory of the transfer of energy in an electric 
circuit, Poynting has shown how an electric current consists 
in the motion of lines of strain broadside on, their ends 
gliding over the surface of the conductor. Now, when a 
Hertzian system is set in oscillation, and it always does 
oscillate at discharge if the conditions of resistance, capacity, 
and self-induction are not out of adjustment relatively to 


one another, and if the discharge be made sudden and sharp 
by using e Ca kuobs, which are well polished or 
immersed in some liquid insulating dielectric, the equivalent 
of a current rapidly reversing iteelf along the discharging 
system is obtained. This means that the ends of the lines 
of strain constituting the field of force move inwards 
from both ends, gliding over the surface of the conductor. 


FG. 4. 


Thus, in figs. 8, 4, and 5, the action which goes on about 
the Hertz dumb-bell radiator is crudely depicted. Fig. 8 
shows the state of the electric field before discharge. In 
this case only electric lines of strain exist. When the dis- 
charge ше between the two parts of the radiator, А 
current is to flow from the upper to the lower. In the 


Fria. 5. 


language of Poynting, this means that the positive ends of 
the lines of strain 8 ide downwards and the negative upwards. 
The outer parts of the lines also move inwards to contract 
themselves, as it were, but this motion, as far, at any rate, as 
the extreme outer portions of the field are concerned, is rela- 
tively slow. Consequently, the positive and negative ends 
of the lines meet half-way. They cannot cross one another, 
but sever their connection with the conductor and join 
together to form self-closed lines of strain, and are thereafter 
independent. This stage is shown in fig. 4. 

Going back again to Poynting’s theory, just as a changing 


or moving magnetic field generates electric strain, so when the 
broadside motion of strain operates, a magnetic field is 
generated at right angles to the motion and to the electric 
lines. This implies the formation of magnetic circles round 
the system. At the end of a half oscillation, or quarter 
period, the electric lines connected to the conductors have 
altogether disappeared, and, with the exception of the 
detached parta of the field, their place is taken by magnetic 
lines. At this period, also, the current strength is at its 
maximum. The next thing that happens is, that the mag- 
netic circles begin to contract themselves upon the con- 
ductors, moving inwards all round. This motion generates 
а new electric field, but in the reverse direction to the old 
one. At the same time, some of the energy of the system is 
being lost in heating the conductors. This is due to the 
magnetic circles close to the surface moving into the con- 
dactor, and there, no doubt, generating electric lines of 
molecular dimensions. At a further stage, a complete 
reversal of the original electric field has occarred, and the 
magnetic field has again disappeared. This is the stage 
represented in fig. 5, and occurs at the completion of an 
oscillation or half period. The same process then goes on 
again, more of the field becoming detached, and again until 
dll the energy of the system has disappeared, or the remain- 
ing energy is not sufficient to maintain the spark at the gap. 

The broken off or detached portions of the field are pro- 
pagated outwards, assuming a more and more spherical PADS 
as they expand, but retaining the same thickness of shell, 
and these constitute electrical radiation. The velocity with 
which they travel is the same as that of light, and they can 
be dealt with in much the same manner. In fig. 5 only the 
electric characteristics of these waves are depicted, bot in 
reality а magnetic field at right angles and in the same 
phase is associated with the electric lines. The magnetic 
and electric energies are also exactly “ш to one another. 
The detached portions of the field simply travel radially out- 
wards as expanding shells, and do not in themselves oscillate 
or vibrate in any way, but are necessarily the cause of 
oscillations in any conductors which may be in their path. 
Such conductors cut pieces out of them and produce electro- 
magnetic shadows, and although in the case of long waves 
the shadows are not well defined, the shorter the waves the 
better becomes the definition, independently of the distance 
of the source. 

As far as Marooni’s reflector experiments are concerned, 
the above explanation of the kind of effect generated 
applies, With his vertical wire system the explanation is 
somewhat different, and some experiments of Hertz and 
of Lodge on the propagation of waves in wires will have to 
be touched on to show what occurs in the latter case. A 
great deal of mystery has been made of this, but the genera- 
tion of the effect involved is not altogether new. 

Among his many researehes Hertz tried a number of ex- 
periments on the transmission of electric waves along wires, 
and on the interference between these and the direct or space- 

pagated wave. His arrangement was substantially that 
shown in fig. 6, where I is an induction coil, which is con- 
nected to one of his plate radiators, A, B. A third plate, c, 
was placed a little distance behind a, and to this was 
attached the wire along which the waves were propa- 
gated. As a matter of fact, he might have attached 

is wire direct to A, but this would have upset the 
arrangements for adjusting the strength of the waves. By a 
similar sort of process of redistribution of the lines of electric 
strain to that we have just been considering, electric fields of 
the kind depicted on the wire in fig. 6, are formed and pro- 
pagated cis the wire. The lines of strain, here shown, are 
not self-closed. They terminate with both ends on the same 
conductor. Nevertheless, they are electric waves and fulfil 
the conditions for ion, and move along the wire with 
about the velocity of lia ^ until they come totheend. "There 
they are reflected, as i& were, back again, and if the length of 
the wire is adjusted to some multiple of the wave length, 
interference results and fixed nodes are formed at various 
ints on the wire. This electric wave has also a magnetic 
eld, and the propagation of the wave means in popular 
phraseology that oscillatory electric currents are set up along 
a certain length of the wire corresponding to the half wave 
length. These currents continue until the energy is frittered 
away in heat. The method of depicting the wave as shown 
in fig. 6 is due to Hertz. 
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There is also a similar experiment, and a very beautiful 
one due to Lodge. A slight modification of his arrange- 
ment is shown in fig. 7. Two Leyden jars are charged 
in series by means of an influence machine or coil, 
and discharged also in series and on short circuit, the 
two outer coatings being joined by a short wire. Two 
very long wires are led parallel from the ends of this 


short wire, and the exact lengths adjusted to a multiple 
of the wave lengths of the oscillations in the jar circvit. 
Waves are generated in both wires at every discharge, not 80 
powerfully, perhaps, as in Hertz's arrangement, but quite 
sufficient for the purpose, nevertheless, and these two seta of 
waves are in opposite phase. Oa placing a spark gap at A, 
where there is, say, a node, no spark, or only a very small 
one, is obtained. At в, however, further away from the 
source, comparatively vigorous discharges are obtained. 
These effecta are due to the same form of waves as Hertz 
generated by his deris. Prof. Lodge calls shem electric 
surgings, but per e term is not a ve ppy one, 
as ita meaning Is liable to be misunderstood. 

If the wires, or one of them, were put to earth instead of 
being insulated, the waves would on, and skim or glide 
over the surface of the earth till further orders. Again, if 
the wire were bent into a loop the waves would follow round 
the loop. If one jar and one wire only were used, waves 
would still be propagated. Considering this arrangement 
of one jar and one wire for a moment, have we not got all 
the essential parts of Marooni's vertical wire system ? The 
insulated vertical wire is one coating of the jar. The earth’s 
surface at the base of the wire is the other coating, and the 
earth itself takes the place of the attached wire. Again, in 
Marconi’s ош we have not only all the conditions for an 
oecillatory discharge but the conditions for about the most 
pus wave producing effect. Instead of the electric field 

ing confined as in the jar it is spread out into the sur- 
rounding space as in fig. 8. When the discharge occurs the 
ends of the lines glide down the wire and so to the earth 
and form waves similar to those of Hertz, which propa- 
gated themselves along wires. In this case the waves, in the 
shape of huge concentric circles travel out radially, not into 
space, but skimming over the surface of the ground in the 
way shown in бр. 9. The magnetic field accompanying the 
moving field of electric strain is in the shape of concentric 
circles, which, on account of their large circumference, are of 
small density, just as round a wire of large diameter the 
magnetic field is of relatively small density. Since the 
absorption of energy by the earth is, according to Poynting’s 
theory, proportional to the density of the magnetic field at 
the surface of the earth and to the resistance of the earth, it 
follows that this absorption is only small, and is, moreover, 
less when the conductivity of the earth is greater. This, no 
doubt, accounts for the better effects obtained over sea than 
land. Since with this form of wave there is no reflection 


a 


— 


from the earth into „there is an additional reason for 
the distances over which effects are obtainable. As a matter 
of fact, the intensity of the waves should not be much lee 
than inversely as the distance from the source. Combining 
this with the increase of dimensions of the wave with 
increase of height of the vertical wire, the result of the 
variation of distance with the square of the height is obtained. 
The earth connection, or its equivalent, is eseential to this 
system if distances are to be obtained, as, with an ordinary 
Hertzian arrangement with vertical conductores, but without 
the earth connection, radiation into space and reflection from 
the earth into space must ensue. 

The reason why bills do not offer great obstruction is 


pretty clear, as the waves travel over them just as they travel 


Ir 
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over the bent or looped wire in Hertz's or Lodze's experi- 
ments. The curvature of the earth should not wffect trans- 
mission, and if sufficiently powerful effects are produced, 
transmission over any distance should be possible. The 
question of interference still remains, however. | 
Ав the wave length of these oscillations, there is 
robably not muoh doubt that it is in the neighbourhood of 
four times the length of the vertical wire, because the waves 
gene are practically the bisection of an ordinary 
Hertzian arrangement continued below the earth’s surface to 
a depth equal to the height above, and the wave length of 
such a system would be twice the total length or thereabouta. 
Calculating on this basis, it works out that in the trans- 
mission from the South Foreland to Boulogne, Marconi uses 


. waves 600 feet long, and oscillations of a frequency of about 


1:6 millions per second. 

The essential feature of Marconi’s system is doubtless the 
earth connection. His coherers, though good, are not neoes- 
sarily more sensitive than other forms. | 

The waves transmitted from the source in this system 
cause what may in popular туры be called oscillatory 
electric currents in the skin of the earth's crust. We, there- 
fore, have concentric circles of current having a radial 
direction travelling outwards from the source. 

Little enough is as yet known concerning the behaviour of 
such currents or, more properly, waves, and experiments in 
this connection will not be lost from a scientific point of 
view. It is probable that their reflection by earthed con- 
ductors is possible since they set up corresponding currents 
in such conductors, but very large reflectors would have to 
be constructed for the purpose. | 

Marconi has stated that he prefers erecting а vertical wire 
for supermarine transmission on the beach close to the sea 
rather than on high oliffe. Sach an arrangement probably 
gives a batter effect, and for the reason that better oscillations 
are obtained dae to the superior conductivity of the earth at 
the base of the wire. 


Alternating Current Arc Lighting at Earl's Court 
Exhibition.—Among the many new features introduced in 
the lighting of the Earl’s Court Exhibition, is a syatem of 
arc lighting from step-up transformers, which we hope to 
describe in a future issue. 


en SS 


vol. 44. No, 1,191, May 19, 1899.] 


THE ELEOTBICAL REVIEW. 


801 


а 


THE SCOTCH МАТЕК POWER DEVELOP. 
| MENT SCHEME. 


— — 


Ох Tuesday, May 2nd, the Parliamentary Committee 
charged with the consideration of the scheme of the 
Highland Water-Power Syndicate, completed the hearing 
of the evidence for and against the Bill, and later on the 
same day they delivered their decision—that the preamble of 
the Bill had not been proved by the promoters. The scheme 
is therefore wrecked at thie, the first, stage in its path 
towards realisation. 

The scheme, as many of our readers are no doubt aware, 
W backed by such well-known men as Lord Kelvin, Lord 
Tweedmoutb, and Mr. O. Macrae, and had for its object the 
development of 40,000 H.P. on the shores of Loch Leven. 
The aims and plans of the promoters cannot be better 
presented than in the Times summary of the speech of Mr. 
Pope, Q., the counsel for the Bill :— 


Mr. Pope, Q.C, in opening the case for the promotors, remarked 
that the measure involved questions of more interest and importance 
than were usually met with in a private Bill discussion. Тоз certain 
extent its proposals were novel, and they were of what he might 
almost call national importance. It was a matter of common know- 
ledge that the supremacy which Great Britain formerly held ia the 
markets of the world with regard to certain industries had now 
been taken from her by some of ber trade rivals. This was to be 
said of the chemical trade, which had gradually become a German 
industry. Within the last few years electricity had been made use 
of аз a re-sgent in disintegrating masses to be dealt with in chemical 
manufacture. In the alkali trade, for instance, it was found that an 
electric current was & more powerful re-agent than any which had 
hitherto been employed, with the result that, inasmuch as the em- 
ployment of electric power depended on the cheapnoss with which 
it could be produced, the alkali trade was passing rather out of the 
hands of the English manufacturer and going into those of foreign 
manufacturers, who were able to avail themselves of the cheapest 
possible form of water-power. The Bill was promoted by a number 
of gantlemen who believed it to be the essential duty of those who 
were interested in the industrial pursuits of the country to 
render avallable as far as possible the natural agencies existing 
at our own doors. These gentlemen included the Earl of 
Orawford, Lord Tweedmoutb, Lord Kelvin, and Lord Farquhar. 
It was obvious, therefore, that this was no gingerbread scheme. 
The proposal was to raise the waters of Loch Ericht some 14 feet 
higher than at present by constructing а dam at the lower end of 
the loch. Water from the loch would then be conveyed through 
tunnels and aqueducts to the head of Loch Leven, where it would be 
used for generating power. It was believed that the utilisation of 
this power would bring together a manufacturing community on the 
shores of Loch Leven, which would be the embryo of a large manu- 
facturing industry The promoters did not propose themselves to 
engage in specific industries, but they had no doubt that if they could 

rovide cheap power there would be plenty of applicants for it, 
ere was a s3cond and subsidiary scheme by which a large reservoir 
would be formed out of a series of small lochs extending westward 
to Loch Inbhir, and additional water-power would thus be obtained. 
The plans of the promoters had created much enthusiasm in the 
hlands, because it was believed that they would afford means of 
employment to the crofter population. One of the effects of the 
scheme would be to divert the surplus waters of Loch Ericht from 
Loch Rannoch and eventually from the River Тау; in fact, from the 
east to the west coast of Scotland. In order, however, to provide 
compensation water, the promoters p to dam up Loch Laidon 
and to periodically discharge from it into Loch Rannoch, and so into 
=a Тау, „лан water to compensate for the loss of the Loch 
cht water. 


The opponents of the Bill were Sir J. Ramsden, Sir R. 
Menzies, Sir J. Stirling-Marwell,as landowners ; the County 
Council of Perthshire, the Town Council of Perth, and the 
Tay District Board of Salmon Fishing as public bodies. The 
opposition may be broadly distinguished as personal and 
public; the landowners were disturbed in mind as to the 
probable effects of the scheme upon their deer shooting ; the 
public bodies as to its effects upon their water supplies. The 
compensation offered by the promoters was in neither case 
held to be satisfactory, and thus a scheme which Mr. Pope 
rightly described as of almost national importance has been 
-wreeked apon questions which certainly ought to have 
admitted of compromise. 

Those of our readers who have read the articles and notes 
which appear from time to time in our columns relating to 
electro-chemical and eleotro-metallurgical industries, will 
know the tendency that exists for these new industries to 
group themselves at centres of chea wer, Niagara in 
America, Savoy in France, and Rheinfelden in Germany, 
are rapidly becoming chemical centres of considerable import- 
ance. Our country cannot afford to neglect her resources 
of similar forms of power. The delay that has already 


occurred has certainly been detrimental to our industrial 
prosperity. | . 
The opponents of the scheme of the Highland Water- 
Power Syndicate ought to have ised these more 
important aspects of the question; and the desire to preserve 
deer-parks and water supplies exactly in their present oon- 
dition would have been more commendable if moderated by 
a larger conception of public duty. | 
Our country has become great by the development of its 
manufactures; it can only remain great by continuance in 
this path of progress. No personal or local considerations 
ought to be permitted to hinder this expansion; and we 
cannot regard as patriotic the spirit shown by the opponents 
of the scheme we are discussing, nor as wise the attitude of 
the committee which gave undue weight to the arguments of 
the opposition. А 
We trust that the Highland Water-Power Syndicate 
will next Session renew the attempt to obtain Parliamentary 
sanction for this scheme, and we hope that in the intervening 
period every effort will be made to effect a compromise ав 
regards compensation, with the chief opponents of the 
scheme, 


PENON rd 


ELECTRIC LOCOMOTIVES. 


(Concluded from page 798.) 


A DIAGRAM may now be constructed in which ordinates 
represent velocity in miles per hour, and absoissæ represent 
the time of a journey over one section. In the present case 
this length is 130 весов. Then, if from each end of the 
base line sloping lines be drawn upwards and towards each 
other at the inclination representing the rate of acceleration, 
and these lines b» prolonged indefinitely, they will meet 
finally at a point and form a triangle. : s 
In the diagram given by the author the deceleration 18 
constant, or such as will stop a train running at 20 miles per 
hour in 20 seconds. Six different rates of acceleration are 
given, from 1:46 down to °417 feet per second. With equal 
rates of acceleration and deceleration of 1:40 feet per second, 
the two inclined lines are joined by a horizonal at the 
height of 16:25 miles velocity. The trapezoidal figure 
is then the speed “curve” for the conditions named. If, 
however, other rates of acceleration be chosen the horizontal 
line must be drawn at a higher level, and if all the speed 
curves are made to enclose the same area the upper line will 
represent by its height above base, the speed at which the 
train must run after acceleration has ceased, and the time 
during which it must maintain the speed. A speed curve is 


thus compounded of an inclined acceleration line, a hori- 


'zontal line of even running and a sloping line of decelera- 


tion, For the lowest rate of acceleration of 417 feet per 
second the accelerating force must be kept on for 90 seconds, 
or nearly so; even running onl continues for about 15 
seconds, and is done at 254 miles per hour . mn 

or the 


Stopping requires 20 seconds as arranged, whereas 


maximum acceleration of 1°46 feet per second only about 
16:3 seconds are occupied in acceleration, about 97°4 are run 


at even speed of 164 miles, and stopping requires 16°3 
‘seconds, Thus, the more rapid acce'eration implies а much 


lower maximum speed, and this means less work to be done 
by the brakes and leas loss of energy. Bat if so high a speed 


as 254 miles per hour is allowable on а gection, 
it is perfectly obvious that the initial acceleration 


of 1:4€ feet per second might ba continued until the maximum 
allowable speed had been attained. This maximum speed 
might be maintained as long as neceseary The train m ht 
then be allowed to run by inertia, the speed “curve ” for 

being а line much more inolined from the vertical, as the 
braking line and the brakes would be applied when this line 
met the line of deceleration. Such a curve is thus 
formed with an inclined acceleration line, a flat-running line, 
a free ccasting line of flat inclination, and the sharply inclined 
braking line. Just as the author’s more rapidly accelerated 
curves are more economical than the curves of lower accelera- 
tion, во will the suggested maximum speed curve be still more 
economical. No suggestion is advanced on this system of 
running, but it is a system much followed in America. 8 
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is got up to the maximum which can be allowed by the use 
of such powerful motors as would, if more powerful, cause 
the wheels to slip on the rails. In other words, the 
adhesion is utilised to the uttermost. If the section is 
long, is maintained at the maximum for a time, 
after which the train is allowed to ran by momentum up to 
the time the brakes are to be applied. The point of brake 
application is earlier or later according as the time can be 

lowed. It is determined as between this time and the 
amount of energy which can be afforded to be wasted. The 
author sets a limit to the time allowance on a section. On 
a busy line this limit does not enter into calculation. It 
becomes a question not of spending so many seconds on a 
section, but of ranning at the maximum velocity possible, the 
time spent on a section being determined by the maximum 
spent allowed and by the maximum energy to be wasted by 
the brakes. The following gives a few of the results as 
calculated for the extreme rates of acceleration per second of 
1°46 feet per second and ‘417 feet per second. We repro- 
duce the extremes only. 


speed the shunts are no longer employed, the current drops 
to 97, and falls gradually to 76 at 18 miles per hour. The 
run is completed in 128°5 seconds, at an expenditure of 1,477 
watt-hours. As compared with the performance diagram of 
the same motor, unshunted during the starting period, a flow 
of 115 am is obtained for 60 seconds, as against only 77 
amperes when the shunt was not used, while the watt-hours, 
now 1,477, were 1,624. The time has been lengthened 1 9 
seconds, or 14 p cent., but the economy of current has been 
8 86 per cent. The same motor, using the 50 per cent. shunt 
only and in parallel only required 1:17 per cent. more time to 
run the section, though at the same expense of current. 
Obviously, in place of only two shunts, there might be six or 
more without undue complication of the controller, beginn ^g, 
вау, at 10 per cent. and going up to 60 or 70 
whereby the curve would be kept more even. Trying the 
same arrangement with No. 8 motor of 1,134 conductors 
shows 1:96 per cent. of time saved and 2:89 per cent. of 
energy, the saving being only small and pointing to the 
armature being short. Taking No. 2, with 972 conductors, 


lb. seconds for Percen 
nds to : lb. seconds Total lb. Percentage ; 
А ^ Acceleration Ib. seconds for acceleration : lb. seconds ; increase in 
ttain 20 mil А : tract : : ds f i due to 
са hour, feet per second. | acceleration. m сате ата running period. 2700 foot, 1 total Ib. 
20 1'46 81,100 95,220 14,120 77, 172,620 Btandard. Btandard. 
40 90 89,400 119,540 30,140 63,150 182,690 10°24 5 84 
70 417 126,800 204,300 77,500 16,070 220,370 56:4 27 65 


This table shows clearly the great economy from rapi 
acceleration. The author points out that there is a wide 
margin of choice without increasing the expense of energy 
more than 6 cent., and he appears to recommend some 
reduction in the size of motors, and the maximum tractive 
effort they are to be called on to supply at the moment of starting 
and first few seconds run. Thus, the speed curve would rise 
in a curve, nov in a perfectly straight line, and whereas a 
tractive force of 7,125 lbs. is necessary on the face of 
acceleration of 1:46 feet per second it may be reduced to 
5,839 Ibs. over the а period. 

It remains to find how far the findings can be carried out 
in ice, bearing in mind that space is limited. From the 
table of performance of motors (ELECTRICAL REVIEW, 
May 12th, 1899), No. 4 motor is seen to have given the best 
resulta. Its maximum speed was 20 miles per hour, 
corresponding to an average acceleration of from °584 
to 487 feet per second during the starting period. This is 
about 12 per cent. more extravagant than the standard, 
neglecting motor efficiency. Could the speed curve be kept 
straight during acceleration better results would be attained, 
but the back E. M. F. of the motor is a bar to this, and tbe 
nearest арм to this desirable result must be aimed at, 
and is to ba secured by keeping up the current L4 shunting 
_ the field when the current commences todrop. This reduces 
the tractive force per ampere, but the performance diagrams 
show that it is far more economical to successively shunt 
the field to a certain point when the motors аге in series 
before going into el, and again to shunt the field after 
placing the motors in 5 until the sparking limit is 
reached, or the tractive force per ampere has fallen so low 
that further acceleration cannot longer be economically 
obtained. If at this point the field be nnshunted, the cur- 
rent and traction will drop, and the locomotive will run at 
the required or the designed speed. "Taking No. 4 motor 
again, a fresh performance diagram shows that, with the 
iei current limited to 150 amperes, the fields may be 
shunted 50 per cent. at 1°4 miles per hour when the current 
has fallen to 114 amperes. It will then rise to 142 amperes, 
and at five miles per hour will again have dropped to 114 
amperes, when the field may be shunted 66 cent., and 
138 amperes of current will flow. Ordinarily the current 
would have been only 55 amperes at this point with less 
tractive force. 

At six miles per hour the motors are put into parallel at 
а limit of 300 amperes. At 11 miles per hour this has fallen 
to 228, when the 50 per cent. shunt is used, and the flow 
rises to 300 again, and falls to 236 at 19 miles per hour, 
when the 66 per cent. shunt is used and 802 amperes of 
flow attained, which fall to 228 at 16 miles per hour, at which 


and armature increased 50 per cent. in length, this motor, 
now called No. 5, shows a greater tractive force per ampere 
than No. 4, but at a slower speed for equal tractive effort, 
and the performance diagram showed it n to use a 
third shunt in the parallel running, and even then 
the time on the section would be 132:5 seconds, an 
increase on No. 4 of 2:87 per cent. in time and 1:29 per 
cent. of energy showing apparently that the most economical 
design had been found in No. 4. As tractive force is a pro- 
duct of useful magnetic field and numbers of condactors for 
a piyon current, No. 5 should apparently have done better, 
and it is surmised at this point that some relation exists 
between number of conductors and strength of field for the 
same armature diameter that will give best resulte. Hence 
arose No. 6 motor, designed for an «qual rail traotion of 
2,900 lbs. at 150 amperes and 761 lbs. at 50 amperes. The 
armature was doubled in length over No. 1. There were 
729 conductors, and at 430 volts a speed of 8:6 miles per 
hour can be obtained, the tractive force per motor being 
2,900. At 10 miles per hour this is 1,650 Ibs. at 90 
ampere, whereas No. 5 only gave 1,320 103. for 75 amperes, 
No. 6 using more current and giving more power. No. 6 
could thus run the section in 128°5 seconds for 1,330 watt- 
hours, which may now be compared with the original No. 1 
running the section in 130 seconds, and using 1,905 watt- 
hours. Yet, commercially, No. 1 is just as efficient as No. 6. 
It is not, however, designed so exactly to its conditions. 
Size limita prevent any further alteration, except in winding. 

So far the investigations were on paper. To put some of 
the figures to the test of actual practice, the motors of No. 8 
engine of the same type as No. 12 were rewound with 810 
conductors in paoe of 540, and a series parallel controller 
was added, The result was that No. 8 saved 15:8 per cent. 
in time on the round trip from Stockwell to the City and 
back; but it used 13,150 watt-hours in place of 12,100 used 
by No. 12. But though this does not look much of an 
economy, it means a good deal. The average maximum speed 
was 21:8, as against 18:5 miles per hour, and this represents 
energy in the proportion of 1,296 to 931, or 89 cent. 
more energy in the acceleration. No. 8 is more efficient at 
starting than No. 12, showing 46 1 per cent. on the drawbar 
against 29 per cent. of No. 12, and 65:5 at the rail against 
52°35 of No. 12. No. 8 showed 27:6 per cent. C? R losses. 
No. 12 showed 23:5 per cent., but in external regalati 
resistance No. 3 only had 4 per cent. loss, and No. 12 
21 per cent. But during running No. 12 was 8 per cent. 
more efficient than No. 3. This appears to show careful 
original design, though perhaps with too much thought for 
long runs as against frequent starts and sto 

There is a great amount of information in this paper, bat 
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the main gist of the paper and all it contains is to the effect 
that the series parallel system of control is the best at present 
known. It has shown itself capable of very greatly reducing 
the external losses which arise in regulating an electrical 
motor, losses which some engineers are apt to describe as 
paralleling the throttling of steam to a steam engine. But 
this is not exactly a fair lel. The lom in an ex 
resistance, which is made hot by the electric current and 
dissipates its heat to the external atmosphere is a mach more 
serious loss—more serious especially in principle. It may 
be likened rather to the method of regulating a steam 
engine by means of a brake on the fly-wheel, or more accu- 
rately still, it is like liberally swabbing the steam pipe with 
water to reduce the amount and ure of steam. 

Bat, after all, is not the series parallel gystem of control 
already realised as the best? Is it not in regular operation 
over thousands of miles of line, and, so far as the main pur- 
pose of this paper is concerned, does it not seem a pity to 
throw - so much energy in re-demonstrating this 

i act ? We are apt to complain that Americans 
waste а lot of time and en in discussing what has been 
proved long before in England. Here is an example of the 
same kind. The author practically decides that the series 
parallel method is the best, or at least better than the pre- 
viously existing arrangements. He also finds the great 
benefit from high acceleration, but this is an old story and 
has long been the practice on American lines, has 
proved, as it may be proved theoretically also, the best means 
of securing rapid average journey speed at a minimum 
expenditure of energy. The use of gradients both to and 
from all stations, as on the Shepherd’s Bush line, was advo- 
cated nearly 20 years ago as sound practice, and it will work 
in well with the rapid acceleration system, and serve to 
transfer energy, otherwise expended at the brakee, to the 
starting of a train. | 

The paper contains a number of tables. As these relate 
to performances that may be expected and which have 
been to some extent verified in fact, they will be useful as 
references in getting out figures for new plant. In this 
respect, however, the weights of motors and of train do not 
appear in the tables, and must be taken from the body of 
the paper, and so far detracts somewhat from their value. 

We say this without wishing to detract from the credit 
due to the author of the paper, who must have spent much 
time and trouble on its preparation. 


AN UNSOLICITED COMPANIONSHIP. 


[CONTRIBUTED ] 


It is generally supposed that the influence of fashion is 
dominant only among ladies and young men. That 
the potent, grave and reverend signiors of our Town Oouncils 
should be ruled by it and the work of our engineers seriously 
affected by it will be scouted as absurd. Dat it is true all the 
sume, only the fashion is not in quite the same article. 

This is the law of fashion. Suddenly something that is 
not particularly good nor eminently bad gets taken up and 
run after in a way for which its merits supply no adequate 
explanation. Everybody gets it and praises it use it is 


the thing, except a minority who abuse it with equal vehemence _ 


and want of reason, This has the effect of an excellent 
advertisement and makes it more the rage than ever. 

It is now several years since Mande, who had been playing 
tennis, was told by her brother, at home for the holidays, 
that a little leather strap was an excellent thing for a weak 
wrist. So she had one made that looked nice, and tried it. 
It did not do much in the way of strengthening the wrist, 
but it looked effective and attracted attention. Alice and 
Mary and the others noticed that too, and weakness in the 
wrist was in danger of becoming as infections and as per- 
sistent as influenza if it had not occurred to a brilliant genius 
on the other side of the shop counter that if you stuok a 
watch in the strap that would not only furnish an excuse 
for wearing it, but make the whole affair look nearly as 
smart as a bracelet. Moreover, it could be worn when a 
bracelet is © impossible, for instance, ont bicycling. So the 
three guinea watch was taken out of ita place of safety, and 


shaken about and made to suffer untold things in order to 
justify the existence of a three and sixpenny leather ttrap. 

his, of couree, was many years ago. All girls are e 
nowadays and merely wonder how people could have been во 
silly as to think that on the wrist was a suitable place to 
wear a watch. After a little while the thing became 
“common,” the fashion dropped as suddenly as it had 
arisen, and all the watches that had not been irretrievably 
smashed during the period of exposure went back into their 
original location—usually somewhat damaged. 

For years we have had the duet destructor in the land and 
it never excited the smallest enthusiasm. No one suggested 
that the waterworks engineer should take it up, or that it 
would add to the amenities of the sewage works. In fact, 
it was looked on as а n nuisance in certain cases. 


electric lighting station attached to it. Now, an electric 
generating station is a delicate and expensive bit of business, 
and it seems rather stupid to hamper the electric power 
supply by making it depend for its support upon what is 
essentially an arrangement for causing a rubbish heap to 
burn away without smoking or smelling more than reason 
and the inspector will put up with. 

It is supposed that the municipal mind has been taken by 
the symmetry of the idea. Like Mande’s atrap it looks so 
trim and neat. Неге is the nice little town, why not endow 
it with a nice little electricity station and make up for the 
wastefulness of working in quite a small way by getting all 
its power for nothing from a nice little dust destructor? 
Just like a German toy village as pretty as paint can make 
it. 

So the Council’s Committee goes to the consulting engineer 
and asks him if he can give them a combin ectric 
generating station and dust destructor. The engineer being 
an electrical engineer, and not a sanitary man, naturally 
knows little about dust destructors, and next to nothing 
about dust, except that it is something that is ruinous to the 
working of electrical machinery, and must, at all eventa, be 
эшо of the engine room. 

he looks up the matter, sees that “there are absolutely 
no engineering difficulties in the way, and reports ac- - 
cordingly. If he did not —but he knows better than to baulk © 
them. Besides, if there is any subsequent trouble it does not 
fall upon the consultant but upon the resident engineer, who 
finds that the difficulties of regular and economical running 
are considerably enhanced when he is not allowed to stoke 
his fires as he chooses, but must make steam at such times 
and in such quantities as suit the convenience of the dust 
carta. So the resident engineer not being yet appointed, the 
Corporation in blissful ignorance contemplates a dust destruc- 
< to support its electric light station, and do things 
cheaper. 

In all seriousness the objection to the dust destructor as a 
source of power is, first, that it gives so very little, and, next, 
that the supply is so intermittent and incalculable. The 
quantity of the refuse fluctuates from month to month, and 
from day to day, and, whut is worse, its quality varies even 
more. In the summer the cinders from household fires are 
mostly absent. In the winter, when the load is heaviest, 
anything or nothing may come in according to the weather. 
If, indeed, there happens to be a fall of snow then the suppl 
stops altogether, because all the energies of the Corporation's 
carta are devoted to clearing the streets. | 

In electric lighting or electric traction absolute continuity 
of supply is the essence of the contract. A destructor is 
not fit for the burning of coal just the same as if the con- 
centration of the fuel is carried a degree farther. A coal grate 
does not do to burn petroleum, во there must be duplicate 
arrangements re in oage the supply of heat from the 
destractor fails. The latter at best can be only an auxiliary, 
and an auxiliary that cannot be relied upon is apt to become 
а disastrous nuisance. Meanwhile interest has to be paid on 
the capital that provided the substitute. Were it not that 
young consultants consent and councillors eagerly press it, 
the utter futility of this attempt to scrap up a modicum of 
unpaid for power would seem self-evident. 
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Why this way more than any other? Every electrio 
lighting station has immediately at hand a source of oon- 
siderable power which is absolutely gratuitous, and in the 
application of which to various industrial purposes there is 
longer experience than in almost any other part of mechanical 
engineering. Moreover, it is clean, and it does not require 
to be carried to the station, but comes of itself. The coat 
of a Lig boni destructor would go a long way in wind- 
mill sails. But the mental condition of the engineer who 
should recommend a windmill at each oorner of the roof of 
the generating station would be a subject of grave concern 
to his friends. The supply of power so obtainable is simply 
of no practical use forthe purpose because it is intermittent. 
Sometimes there is more than can be done with and some- 
times there is none at all. The case is strictly analogous, 
but fortunately for the electrical engineer, windmills are out 
fashion, or since it seems the fate of electricity supply to be 
burdened with the support of every fad that can be hung upon 
it there is no telling what might happen. At present, instead 
of being sent to the hill-tops for wind, or being tied up to the 
public baths and wash-honses (because the exhaust steam or 
condenser water might be used for heating), the generating 
station is banished to an unsuitable locality in order to suit 
the convenience of the dust carts. Whether these or some 
other fads may follow по man can safely say. The opera. 
tions of the mind that is ready to devote to this sort of 
saving of candle ends an amount of capital expenditure 
that might do something useful are beyond all compre- 
hension. The only thing certain is that the fashion, like 
all fashions, will not last very long, and the town will dis- 
cover that the dust destructor is not а good place to wear 
its electric lighting station. Then, perhape, the dust 
destructor may be put to the rough work for which it is 
really fit, and of which in many towns, with stables and stone 
yards and street repairing and paving work always going on, 
there is always something on hand. Е pulvero luz et vis 
is a quotation the authorship of which has never been 
revealed by the classics of Shoreditch. But when it is 
considered with all its context, there is no doubt that the 
correct meaning of it will be found to be that electric 
light and power had better come clear away from the dust 
demolition department. Meanwhile, however, the way in 
which this hangs its ungrateful companionship on to the 
electric power station constitutes a serious menace to a 
cheap supply. The conditions for the most economic 
generation of electricity now demand a considerable section 
of the country and a varied demand, light, power, and 


on. 
A dust destructor, which is necessarily local, is utterly in- 
consistent with these conditions. 


TELEGRAPH PAPERS AT THE INSTITU- 
TION OF ELECTRICAL ENGINEERS. 


FoLLOWING upon what we said in our last issue, we take this 
opportunity of making a few further remarks of the way in 
which Mr. Elton Young's recent paper at the Institution of 
Electrical Engineers was treated by the ruling spirits of the 
Institution. 

This paper was taken as read on ара 27th after three 
members of council (all “learned professors") had spoken 
for about 20 minntes on the subject of the paper preceding 
it—partly, be it noted, in answer to one another. Though 
Mr. Young’s paper was taken as read, it soon became pretty 
obvious that this was not in order to leave more time for ita 
discussion, but to leave full time for the reading of another 
peper, which reading rapidly cleared the room ; and we very 
much doubt whether the discussion on this wiil be curtailed 
in the same way—by no one being allowed to epeak for over 
the 10 minutes. Much was said about the latter paper being 
one of very great importance, and there can be no question 
that it well comes under that head; but are not all the 
Institution papers of considerable importance? We fancy 
that some of the powers that be cannot properly appre- 
ciate that Mr. Young's paper may be of just as much imme- 
diate importance from a general standpoint—even though it 
has to do with an old-established branch of electrical engi- 
neering—as other paper dealing with subjects with which 


they may happen to be more familiar. Perhaps these 
gentlemen are not aware that in long sections of cable such 
as we may see more of in the immediate future—in connection 
with Imperial telegraphy—the problem of accurate capaoit 
teats is one on which a good deal of money may depe 
Moreover, for the same reason, it is highly desirable to arrive 


at an accurate modification of the K R law. 


Would it not be well also to remember that even now 
far more capital is involved in submarine telegraphy 
than in any branch of electrical work, and that, after 
all, the Institution was initially established by p d 
men? Ав things tend at nt, it seems likely that t 
few telegraph papers with which the Institution are troubled 
nowadays will go to the parent Institution—the Institution 
of Civil Engineers—or some other body, if such scant 
attention is given to them. Perhaps, however, that is 
precisely what certain gentlemen would like. 

Be this as it may, speakers were warned by the chairman 
that the part of Mr. Young's paper touched on by our 
esteemed past-president, Mr. Siemens, was not within the 
sphere of debate, though the president of the year had 

iae d allowed them to bə discussed, and though, as we 

elieve, the chairman (no matter who he be) represents the 
president in his absence. It is often scant consolation 
to know that any further remarks will be printed in the 
Journal of the Institution ; and there will, we imagine, be 
many who would prefer their remarks being given in full in 
the electrical press—for those associated with the subject to 
have an opportunity of mes almost immediately after the 
reading of the paper—end who will remedy the matter 
accordingly. | : 


THE FULHAM ELECTRIC LIGHTING 
CONTRACT. 


have been hard to beat. Unfortunately it was риш 
apparent that some of the dramatis persone had ill-rehea 
their „While others showed some histrionic ability, but 
the piece was badly stage-managed and kept the boards for 
one night only. 

Seriously, we have not to devote to the voluminous cor- 
reapondence which ensued between Mr. Tom Green, chairman 
of the Electricity Committee, and the consulting engineer ; 
nor for the lengthy statement prepared and read by Mr. 
Hirst, of the General Electric Company, to vindicate his 
position in the matter at issue, but so far as a carefal perusal 
of this documentary evidence and a report of the last Vestry 
meeting, d sein at length in the FuAam Chronicle, of 
May 12th, the facta appear to us to be as follows: 

The Vestry recently invited tenders from a few selected 
firms for the equipment of the new electric lighting station 
and the laying of mains in the parish. 

The electrical plant consisted of steam alternators of the 
two-phase type, steam exciters, motors, switchboards, rectifiers, 

ing instraments, mains, arc lamp posts, lamps and fittings, 
and sub-station equipment. | 

We аге not aware that the General Electric Company 
would have experienced any difficulty in complyiog with the 
terms of the specification, notwithstanding that it would 
have been their initial ee in central station work, but 
there seems to be no doubt that the company's tender was 
seriously considered, and naturally everybody must muke a 
beginning. The company’s tender was the lowest, and from 
the moment this was made known the consulting engineer 
seems to have tried to move Heaven and earth to relieve the 


General Electric of its responsibility and to place the work 


with some of ita competitors, 

Whether Mr. Medhurat invited the company to tender, as 
Mr. Hirst asserts, or not, the company by the mere fact of 
being allowed to tender, was presumably capable of carrying 
out а contract for something more than “ switches, fittings, 


&., and Mr. Medhurst should have excluded Mr. Hirst’s firm 


from the beginning if he had any reasonable doubt of their 
inability to conform to the terms of the specification, Why 
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did he not do so? His admission, too, that he was unaware | 


that the General Electric made a speciality of the type of alter- 
nators required at Fulham, does not do credit to his usual 
acumen, since we made this fact known nearly two years ago. 

It is stated in the Municipal Journal and London that 
when the several sections of the tenders were examined, it 
was discovered that the General Electric Company had put 
down £750 for river pipes, whereas the other firms had 
quoted £2,000, and in one instance as much as £6,500. 
Subsequently the General Electric Company intimated to the 
Vestry that a mistake of £1,000 had been made in this 
үш item, and asked permission to amend. This the 

estry declined to do, and the firm then agreed to stand by 
their original fi . This, by the way, appears to be 
merely a side issue, and the attempt to make a mountain out 
of a molehill signally'failed, the sub-contractor for these 


pipes standing to his guns and backing up the General 


lectric Company. 
In his report upon the tenders, the consulting engineer 
that а saving could be effected by dividing the 

work into two sections, and he selected two firms, the British 
Insulated Wire Company, Limited (whose general tender 
was the highest in the whole list), and Messrs. Johnson and 
Phillips (fourth on the list), to carry out the two portions of 
the work. The engineer expressed dissatisfaction with the 
tender of the General Electric Company, bat the chairman 
of the committee, Mr. Tom Green, entered into a lengthy 
personal correspondence with the engineer, and also had an 
interview with him in the hope of uading him to re- 
commend the acceptance of the General Electric Company. 
A threat was even made by Mr. Green that he would 
resign his seat on the Vestry and retire from publio life 
in Fulham altogether unless his wishes were complied with, 
and altogether Mr. Greeu seems to have acted fearlessly. 

The action of Messra, Musgrave was quite in keeping 
with their own interests, and under the circumstances 
рес natural and what one would expeot from a firm of 
suo g. 
The sub-committee met last Monday week in order to decide 
what tender should be recommended for acceptance. The 
engineer, we are assured, in the ordinary course would have 
been present, although it does not seem to us that his 
presence was necessary, the decision resting with the members 
of the Vestry, but Mr. Green, it is said, took upon himself 
the responsibility of instructing the clerk to inform Mr. 
Medhurst that the time of meeting had been postponed for 
half an hour. When the consulting engineer arrived on the 
scene he found that the committee had met at the usual 
hour and that the whole matter had been cnt and dried. 


The tender of the General Electric Company was 
disregard 


recommended to the Vestry for acceptance in 
of the engineer’s advice. 

Mr. Medhurst then took action. He bronght to the 
notice of the Vestry Mr. Green’s interview with himself, 
and also their correspondence, and the Vestry decided to send 
the whole matter back to the committee for further investi- 


contractor and consulting engineer, the proposition to give 
the work to the General Electric Company was carried by a 
considerable majority, an amendment, which had the support 
of the consulting engineer, to the effect that the contract be 
split up and again advertised, being lost, and so ended in a 
farcical manner the first act of the Fulham comedy of errors. 

When we have, once for all, adopted a standard set of 
wiring rules which shall be binding on all engaged in 
electric lighting, we would jooularly suggest that the Institu- 
tion of Electrical Engineers might nominate a committee to 


P d 


draw up a set of rules on the etiquette of the profession for 
the guidance of consulting engineers; and the London 
Chamber of Commerce might do worae than issue a treatise 
on the commercial morality of the present day with hints to 
vestrymen on the correct manner of carrying out the obliga- 
tions which are imposed upon them by the parishioners who 
elect them as representatives of their views. 

So far as we can see, in this instance, however, there 
seems to be no cause for suggesting that any jobbery or 
canvassing led to the acceptance of the General Electric 
Company's tender, and the committee adopted the usual 
ae of recommending the lowest, all other things being 

ua 
a We have no concern with local politics or local feeling, and 
if we have not fully grasped the situation we shall be prepared 
to give both sides the opportunity of supplying us with 
further explanations, although we candidly confess that the 
consulting engineer appears to have only himself to blame 
for the strained relations which exist between him and the 
committee. A very sensitive and less pugnacious engineer 
would, we should think, in the above circumstances, resign 
his position, for he can hardly be expected to oontinue therein 
without considerable friction arising between him and the 
coniractors, and also the committee. 


ELECTRICAL PUMPING IN SOUTH 
STAFFORDSHIRE. 


To ап engineer who contemplates the utilisation of the 
resources of nature from the point of view which is inimical to 
the wastefulnees of small efforts, there can be no more painful 
subject than South Staffordshire, The oountry has been 
brought low by its very richness. Inthe vicinity of Dudley 
the coal seams are immense, one which is nominaily 10 yards 
thick occurring in places as much as 12 yards. Coal is near 
the surface, moreover—indeed, we hear of a sewer being 
actually laid in solid coal, and we know where a working 
man simply mines ooal for his own household use out of his 
cellar, and such trivial riches as fireclay may be seen dug 
out of the holes in which the poles for the electric tramways 
are now being placed. Owing to this very ease in mining it 
has come about that little men of small means have been able 
to set about coal mining. As a result of this, the tubbing 
has often been very inferior, and the upper waters have been 
let down into the lower strata and millions of tons of coal 
drowned out. Then, again, the system of mining has been 
such as to seriously disturb the superincumbent strata and 
render easy the admission of surface waters, 

Hence the large amount of pumping found necessary in 
the South Staffordshire coal field. The first real step at 
curing the mischief was taken in 1865, when the British 
Association visited Birmingham. Investigation then showed 
that much of the water pumped from the mines merely ran 
back at the surface faults, at the “swags” or depressions 
caused by the mining operations. Oanals and streams also 
contribated a lot of water. Asa result of the investigation, 
Parliamentary powers were sought in 1872, and under the 
Pe of 575 of loss v a mines, the н 
shire Mines Drainage Act of 1878 was passed. Everyone, 
including the canal companies, were favourable to the repair 
of the surface, and supported the measure. Surface repair 
was made separate from pamping and separately rated. Mr. 
E. B. Marten and Mr. und Howl read a paper on the 
subjects in September last before the Institute of Mining 
Engineers. They dealt with a surface of 75 miles—more 
especially with the 32 miles of the Tipton district, where 
electric power is proposed to be used. From the mines of 
this district no fewer than 36 millions of gallons per day 
were raised by 120 engines, and some progress was made 
when the Commissioners put down modern engines and 
acquired a few of the best old ones. 

Nince 1873 the surface repairs had decreased the amount 
to be raised to 9 million gallons only, but the water does not 
come to the pumps so freely as it should. Large areas are 
still pounded up and the coal rendered inaccessible, It is 
now desired to still further mend the surface, reduce the 
water to 6 millions of gallons, and reduce that in the. now 
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drowned pounds referred to means of smaller semi- 
portable plant. The increased plant will not be permanent, 


for as the mines are opened up passages can be made to the 
large regular pumpe, which е in the right places and fully 
equal to the work. 

The surface works include purchase and removal of many 
water mills and the reduction of the level of main streams, 
also clearing and straightening streams to a uniform gradient 
and rendering their channels water-tight from the source 
right through the broken ground. In 1895 а combined 
surface repair and pumping scheme was brought ont, includ- 
ing а hydraulic power distribution main for semi-portable 
plants and for actuativg surface pumps for draining the low- 
lying surface areas. Underground levels have been driven. 
Owing to continued settlement and solidification of certain 
previously broken areas which have been under water since 
1877, the water did not percolate even with a head of 102 
feet. Thus the Commissioners were face to face with the 
difficulty of either an underground level from the рашре to 
ur colliery or of again separate pumps at each colliery. 
As the total water is now only a fourth of what it was, it 
appears as though the funds ought to be available for effect- 
ing anything desired. Bat the output is now only 600,000 
tons in the Tipton districts, where it was formerly 2,660,000, 
80 that the Commissioners are now pone 24 tons of water 
per ton of coal where they formerly only pumped 22 tons; 
and private pumps are raising another 6} tons of water. 
Thus, while the present pumps are ample, the revenue cannot 
afford the expense of a multiplicity of stations. At the time 
this apparent deadlock presented itself, the Midland Electric 
Corporation for Power Distribution gave notice of its inten- 
tion to apply for an order to supply electrical energy. 

Practically there was no opposition from the Tipton mines 
drainage area, which has been re-examined with a view to 
the employment of electrically-worked pumps for the low 
lying surfaces. Probably fast running centrifugal pumps 
will be employed, as these are suited for electrical working 
and moderate lifts such as this surface drainage requires. 
They ceuld be. arranged very readily to start and stop 
automatically by means of a float in a water tank. Their 
lifts would be 10 to 20 feet, and they would be of inestimable 
value in promptly dealing with storm water, preventing its 
soaking in, and thus dealing with it at lifts of 20 feet in 
place of at lifts of 400 to 600 feet should it enter the 
mines, 

A great advantage of electrical pumps is that they can be 
all started at once if a rain storm comes on. At present, if 
stopped, an outside pump cannot be set to work until steam 
can be got up. The “swags” will be kept constantly at a 
low level. Old limestone quarries, which are now simply 
sumps for letting water down below, and are most difficult of 
access for fuel and plant, can be easily fitted with an elec- 
trical plant. Generally the authors made out an exceed- 
ingly good case for electrical working. It is only a matter 
of surprise that they did not saggest the employment of the 
huge volumes of gas escaping practically unused from the 
South Staffordshire blast furnaces, in order to work gas 
engines to produce the electricity to work the pumps. One 
industry should react on another. A demand for such power 
gas should encourage the re-opening of furnaces, and of the 
ironstone mines of the Tipton district. The discussion 
which ensued was not of great importance—not up to the 
level of the paper. Mr. Hy. Davey was appreciative, and 
the Rov. G. M. Capell, the inventor of the T fan, spoke 
to the use of centrifugal pamps in series, which lifted water 
150 feet. He was much in favour of the system proposed, 
and unlike another speaker, saw no difficulty in the automatic 
starting of the pumps. Mr. C. E. Turner said that much 
loss of current would be caused by the splash of the pumps. 

Has Mr. Turner ever seen a centrifugal pump? In reply 
to the discussion, Mr. Howl said that the plants pro- 
posed would be 24 to 5 H.P. only. They would have a 
capacity of 25 million gallons, but would not average above 
8 millions. The Supply Company would supply at the low 
cost of 3d. per unit for the first Lour, and 0:825d. for the 
Becond and succeeding hours per B.O.T. unit. The best 
engines now used, cost 3d. per 25,000 gallons raised 
100 feet. If electricity cost four or five tiunes as much per 
H.P., it would still save money by catching the water at the 
surface, 1.e., by reducing the pumping head perhape 10 or 20, 
or even 30-fold. The object of the Commissioners is to 


reduce tbe percolation, than to get communication under- 
ground from the pounds to the main engines. This done 
and coal unwatered, the increased outpat would quickly re- 


duce the кш rate, 

Altogether, the paper was one of particular interest, for it 
showed how an agent, nominally more costly than steam 
power, could be produced by steam power at a distance and 

in such a way as to effect a given p e with economy. 
It was not the electricity which gave the economy. The 
saving was not in the amount of water pamper. It was in 
the head to be pamped, or rather the which was not 
pumped that economy was secured. If the South Stafford- 
shire people wonld stir themselves up a little, throw on 
the ecrap heap about half or two-thirds of their old worn-out 
plant, abandon their old-fashioned notions, and learn reason- 
able economy, they might, and could com with any 
district. There is no reason why they should not remedy 
the evils that have come an them by reason of their early 
errors, and which have clung to them through their own 
short-sighted рогу, But when we read of the county 
authorities doing all they can to thwart electrical traction 
and see large and popalous districts practically without any 
means of transport, we begin to realise how it is that South 
Steffordsbire bas fallen out of the running, and fiad foreign- 
pua material going into the very heart of the Black 

un LÀ 

Truly the Pene of the district need a thorough shaking 
up. Poesibly, when a few of the now constructing lines of 
the British Electric Traction Company are in full work, they 
may serve to waken the people up to a knowledge that South 
Staffordshire is not the centre of all wisdom. 


CORRESPONDENCE. 


Electric Cars. 

A possible mode of support for electric cars that has 
suggested itself is, two fixed contiguous axles at the centre for 
driving and brake pu and radial axles, or even bogies, 
for support only, at either end. 

Alfred J. Allen. 


London Institution, E.C. 
May 16th. 


Okes-Serve Boiler. 


. I observe that in your description of this boiler in last 
week's number, you take exception to the use of a lock and 
key for the sluice valve. 

This device had reference to a “screw-down” blow-off 
valve, as illustrated, but in place of these plug cocks can be 
employed for the blow-off, and by a simple lever arrangement 
both sluice and blow-off valves are operated e 
Thus when one is open the other is closed, and no possib 


danger can arise, 
J А C. R. Okes. 


2 


LABOUR CLAUSES IN MUNICIPAL 


CONTRACTS. 
Tus time has arrived for En ineering emplo to assert 
their inde өр to dic үч ашайла ы) seal A they will 


say that they intend to immediately take steps in that direction. 


poor.” But this “ monster" has : 
self, and has freed himself from the cords of a fanciful eight hours 
day movement, and now he will rise in all his glory superior to 
interference, either direct or indirect, on the part of labour. Not 
that it is intended for one moment to take any unworthy advantage 
of the worker by the exercise of brute foroe. eft to 
unionists, who rash headl into strikes to their own and every- 
body’s else disadvantage. hat it is pro to do is to obtain a 
freer hand in regard to municipal con | . 
On several occasions recently we have indioated the ways in which 
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employers are handicapped by certain clauses in contracts given out 
by municipalities, clauses whose main feature is their extreme incon- 
sistency and unreasonableness. West Ham is a particular instance 
of this kind of thing. The works of a firm of contractors (Mossre. 
S. Z. de Ferranti, Limited) being situated within the Oldham district, 
that firms pays its workmen at the rates of wages recognised by the 
trade unions in that district. But when its tender was submitted 
and accepted for the West Ham electrical plant contract, the Town 
Council calmly insisted that the wages paid should be those pre- 
vailing in the Manchester district with which neither the Council nor 
Messrs. Ferranti have any connection whatsoever. 

The firm immediately refased to execute the contract under such 
onerous conditions, and West Ham decided to invite fresh tendere, 
with the result that, although many estimates were sent in, Messrs. 
Ferranti have received the contract unconditionally and with every 
vestige of labour clauses deleted. The firm in particular and employers 
in general are to be heartily congratulated upon gaining so complete 
a victory. There is more in this success thanthe West Ham authori- 
ties may at the moment perceive. For if so sweeping a vic- 
tory is possible in the hotbed of Radicalism and the nest of 
extreme Socialism where may it not be possible? Whatever steps 
may be taken by employers of labour in the immediate cr distant 
future, they will be indebted to Messrs. Ferranti for having 
fought out the matter with such satisfactory results at West Ham. 
Oar labour classes are very outspoken in their views regarding giving 
enco ent to home industries. It would be interesting to know 
whether they love their labour clauses so faithfully that they will 

it contracts to be placed out of the country, and so discourage 
on industries. It seems that our manufacturers intend giving local 
authorities a choice between the two courses. Prohibitive labour 
clauses will not be countenanced, and working men will have the 
opportunity of deciding whether they will stick to these clauses and 
take the bread out of their own mouths by giving the work to Germany 
or America. 

Iu the West Ham conditions, amongst other things, the contractor 
was asked to put up in the works a clearly written or printed copy of 
the schedule, which had to be filled up and inserted in the contract. 

Oar readers may imagine for themselves what it would mean if a 
contractor having & large number of municipal contracts, had to 


have a number of different notices under the heading of the dif- 
ferent towns he was contracting for. There would be the possi- 


bility of a workman, who had the slightest pne against the firm, 
at once getting into communication with the labour members of the 
particular town, and thus endless disputes would arise between the 
contractors and their workmen. The whole essence of the clauses 
is against the understanding arrived at, at the close of the engineers' 
strike, between the federation and the t unions. The unfairness 
of the conditions is proved by practically the whole of the engineer- 
ing trades in England in tendering, deleting these clauses entirely. 
Mesers. Ferranti, in tendering, did what | gris d everyone else 
did, i e., refused to fill in the schedule, and struck out the whole of 
the conditions relating to labour. 

It is of interest to quote the conditions as stated in the West 
Ham advertisement :— 

“Тә contractor whose tender is accepted, and with whom a con- 
‘tract is entered into, will be required to pay all workmen employed 
by him in or about the contract such rates of pay, and observe such 
hours of labour as are embodied in the schedule, which will be part 
of the contract. In the event of any breach of such agreement the 
Council will enforce the penalty clause in its entirety. 

A tender will not be accepted unless it is stated by the contractor 
in the tender, and proved to the satisfaction of the Council, that the 
contractor at the date of the кае the whole of his workmen 
such rates of wages, and observes such hours of labour as are recognised 
by the workmen's trade unions in the several localities where his work 
is done. If after the contract is signed it shall be proved that the 
said statements of the contractor in the tender are contrary to fact, 
the Council shall be entitled to rescind the contract, or, at its option, 
to recover from the contractor as liquidated damages, and not as a 
penalty, the sum of £50." 

In striking out these clauses Messrs. Ferranti said :— 

" We may state that we are рот payin our men fair rates of 
wages, and that we observe fair conditions of labour throughout our 
works (both these points having been fully investigated recently by 
your committee and engineer) We are prepared to continue to do 
so during the time this contract is ia force, and we are prepared to 
allow your engineer to verify this at our works from time to time." 

The following are extracts from the West Ham general conditions 
as to rates of pay and hcurs of labour: — 

* The contractor shall pay all work men (except a reasonable number 
of legally bound apprentices) employed by him in and about the 
execution of this contract, or any part thereof, wages, and wages for 
overtime respectively, at rates not less than the rates stated or pro- 
vided for in the schedule hereto, and for each and every breach by 
the contractor of this stipulation, and notwithstanding the condona- 
tion of any prior or other breach, the contractor shall, on demand, pay 
1 25 Oouncil as liquidated damages, and not as a penalty, the sum 
of £5. 

“The contractor shall observe, and cause to be observed, by such 
workmen, hours of Jabour not greater than the hours of labour stated 
or provided for in the said schedule, and for each and every breach 
by the contractor of this stipulation, and notwithstanding the cor- 
donation of any prior or other breach, the contractor ehall, on demand, 
pay to the Council as liquidated damages, and not as a penalty, for 
each day or week, as the case may be, in which ару such breach shall 
be committed, and for each workman in respect to whom it was com- 
mitted, the sum of 5s. per hour for every hour during which, in each 
day or week, as the case may be, each such workman shall be employed 
by the contractor beyond the maximum number of hours stated or 
provided for in the ssid schedule, provided that this stipulation 


shall not be construed to prohibit overtime, if such overtime be ia 
accordance with the rules of the trade unions con 


The contractor shall at all times during the continuance of this 


and not as 
or continue, 


While we are upon this subjecta valuable circular comes to hand 
from the Employers’ Parliamentary Council, in which we find facts 
and figures extracted from a recently issued Parliamentary return, 
showing to what extent local authorities throughout the United 
йош insert labour conditions in their contracte, and the character 

Oonditions as to wages vary very much in different localities, and 


: by 
tions of employers and employed, (4) rates fixed in contract. The 
conditions included in each of th 


cases the stipulation applies merely to the contract itself; in other 
cases it is required that contractors’ workmen generally shall be 
treated on the same footing. 

Current rates are required to be paid in the case of contracts with 
31 county boroughs. 

The same condition is also contained in the contracts of 37 non- 
county boroughs and 47 other urban districts, making a total cf 115 
local authorities. 

Rates recognised by trades unions are required to be paid by 10 
county boroughs. 

The same condition is enforced by seven non-county boroughs and 
17 other urban districts, making a total of 34 local authorities. 

Rates agreed on by associations of employers and employed are 
required to be paid by six county boroughs. The same rates are 
stipulated for by one non-county borough and three other urban 
districts, making а total of 10 local authorities. | 

Rates are fixed by the contracts of five authorities. In two cases 
(West Ham county borough and one urban district) provision is 
made for payment only of day rates of wages. 

As to conditions as to hours of labour, 14 county boroughs requite 
that the generally recognised hours of. labour of the district or trade 
shall be observed. 

The same condition is made by 16 non-county borougbs, and by 13 
other urban districts, making 43 authorities in all. Trade union con- 
ditions are enforced by three county boroughs. i 

One non-county borough and five other urban districts compel 
similar scquiescence on the part of their contractors, giving a total 
of nine authorities. 

Contractors are bound to abide by hours agreed on by associations 
of employers and employed for three county boroughs and threo 
urban districts. 

Other conditions, while not being so common as conditions as to 
wages and hours, are of a very varied character and difficult to 
classify. The most usual is a condition against sab-contzacting, which 
is inserted in the contracts of 10 county boroughs. 

It is also adopted by eight non-county boroughs, and 12 other 
urban districts. The power to dismiss workmen is reserved by the 
county boroughs of Dudley and Haddersfield, by three non-oounty 
boroughs, and by 31 other urban districte. The county borough of 
Gloucester and one urban district have a resolution that, in 
accepting contracts, preference is to be given to local tradesmen; 
four non-county boroughs and 14 other urban districts stipulate that 
their contractors shall, as far as practicable, employ local workmen. 

In the instance of at least one county borough (Blackburn) the 
contract is endorsed with a recommendation on the subject of fair 
wages. In five other cases (Hanley, Sunderland, and three non- 
county boroughs), although no expreas provisions are inserted in the 
contracts, the advertisements inviting tenders require conformity 
with current rate of wages. One non-oounty borough has pes:ed 
a typical resolution: “That no contract or contracts be given out 
from this Oouncil to any firm or firms who do not pay the trades 
union rate of wages to the workpeople in their employ." In а great 
number of contracts the authorities demand the employment of com- 
petent workmen, and in several cases, a responsible foreman in charge 
is expressly provided for. 

Brighton and one urban district provide for arbitration in cases of 
dispute with their contractors. Leeds, one non-county borough, and 
two other urban districts, require the keeping of wage and time books 
by the contractor for the Council’s inspection, and Walsall a “true 
and correct statement of rate of wages paid to the several classes of 
workpeople employed.” One non-county borough, on the other hand, 


` while requiring current rates to be paid, expressly disowns any inten- 


tion of imposing the condition that union men only be employed. 
In one urban district the contractor is required to insure his work- 
men against accidents. Іа another he is to be liable for all accidents 
happening at or in consequence of the works while in progress. In 
the case of two urban districts, for certain classes of work, workmen 
must not be under а specified sge. One urban district, in requiring 
" that the contractors shall perform the whole of the work by proper 
workmen at trades union rate of wages," has almost reached the 
socialist ideal. Tho returns, it should be stated, refer to 64 county 
boroughs, 212 non-county borcughs, and 780 other urban districts. 
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In regard to the local authorities of Scotland, current rates of 
wages are required to be paid by the counties of Caithness, Orkney, 
and Sutherland. The same stipulation is made by 11 burghs. 

Rates recognised by trade unions are not stipulated for by any 
county, but are specified in the contracts of the burghs of Olydebank 
and Perth. The condition is not actually enforced in Clydebank. 

Rates of wages in contract are not specified by any county, and by 
only one burgh. 

Four burghs of Dandee, Glasgow, Motherwell and Plaisley make a 
condition against sub-contracting. The lower ward of the county of 
Lanark and the burghs of Gourock and Paisley reserve the power to 
dismiss contractors’ workmen. 

Employment of local labour by preference is required by the 
counties of Oaithness, Inverness and Sutherland. 

In one case, that of Dundee, the contracts, in addition to providing 
for the payment of current rates of wages, require that the contractor 
shall observe the terms of any agreement that may have been mutually 
arranged between employers and workmen. Glasgow insiste upon 
the right to inspection of records (which it compels the contractor to 
keep) of names of, wages paid to, and hours kept by, all workpeople 
employed on its contracts. Partick requires the observance of '' the 
recognised hours and conditions of labour in each respective trade." 
i roua be added that the return relates to 33 counties and 202 

urghs. 

The Labour Gazette, in its issue for April, 1898, states that 163 local 
authorities in England and Wales, with an aggregate population of 
over 84 millions, include in their contracte conditions as to wages; 
and 219 local authorities, with & population of somewhat over 9j 
millions, specify various conditions as to employment (including con- 
ditions as to wages). Eight hundred and sixty-seven local authori- 
ties, with & population of over 72 millions, make no conditions as to 
employment in their contracts; but of these 11 indicate conditions 
which they desire to be observed, although not in the contract, and 
41 have never madeany contracts. It is calculated thatthe whole of 
the urban districts of England and Wales (including London, about 
which the return gives no information) may be divided into two 
groups, the first of which, with a population of about 13 millions, 
includes all districts where conditions of some kind of wages are 
imposed; and the second, with a population of about eight millions, 
includes all districte where no such conditions exist. 

According to an article on the Scotch return in the Labour Gazette 
for April, 1899, 17 local authorities, with an aggregate population of 
a little over one and a-half millions, include in their contracts con- 
ditions as to wages, and 24 local authorities, with a population of 
nearly two millions, specify conditions as to employment (including 
conditions as to wages). 

Two hundred and eleven local authorities, with a ulation of 
rather over two millions, make no conditions as to employment in 
their contracts. | 

The above particulars show the very large extent to which the 
local authorities of Great Britain have already adopted the system of 
dictating to contractors the way in which they are to carry out their 
contracts. The case which has cccurred recently at West Ham in 
which this system of interference has been carried to an unpre- 
cedented extent is referred to above. As stated, some authorities 
require their contractors to pay the wages in force within the autho- 
rities' own districts, and some the wages in force wbere the work is 
executed; but it never appears to have occurred to any council 
before to enforoe rates in а district with which neither party is 
connected. | 

This system of interfering with contractors not only imposes most 
unfair and onerous conditions upon them, but ís distinctly prejudicial 


to the ratepayers, as contractors will natur upon getting a 
higher price to compensate them for the ous conditions to which 


they have to submit. Many of the Oouncils, indeed, who have 
adopted this policy would not be at all sorry to drive away the con- 
tractors altogether, as they would then have an excuse for executing 
their work by direct labour. This, of course, is the worst system of 
all for the ratepayers, as has been fully proved by the extravagance 
and corruption in the works department of the London Oounty 


Council. 


AMERICAN CARBIDE WORKS. 


By ORRIN E. DUNLAP. 


THE new plant of the Union Carbide Oompany, now in course of 
erection on the lands of the Niagara Falls Power Company at Niagara 
Falls, is destined to be the greatest works of its kind in the world, 
while it is also most suggestive of the wonderful growth this industry 
has made during the few years since the first factory for commercial 
purposes was erected at Niagara. With the exception of a few 
minor interruptions, the progress of the industry has been steady, 
апа it has been an almost constant enlargement of the output 
capacity. Since the formation of the Union Carbide Company, 
& solid foundation appears to have been reached, and now the Niagara 
plants are jumping forward with great bounds. . 

This new carbide plant is located west of the line of the Niagara 


Junction Railway, and north of the tracks of the New York Central 


and Erie railroads. The site occupies several acres of the Power 
Company’s land, and the direction of the buildings is north and 
south. The material used in the construction of the plant are princi- 

ally brick and iron. The bricks come from Baffalo, while the 

erlin Iron Bridge Oompany furnish the iron for structural work. 
The contractors are Wentworth & Taylor, a Niagara Falls firm that 
has had many large contracts in connection with the Niagara growth 


and development. The plant will consist of two factory buildings 
and an office building. Each of the factory buildings will be 864 
feet in length, and have a width of 75 feet. They stand side by side 
about 80 feet apart. The front portion of the first building will be 
three stories high, or 53 feet to the eaves. In this section there will be 
three floors, 132 by 75 feet ; this will be the pulverising d t. 
The section of the building in the rear of this will be 30 feet to the 
eaves, and ap to be two stories, but in reality ше сунан Б 
room 30 feet ag ct he feet wide, with a high ceiling, and probably 
will be the dust collecting department. 

Next will come the great furnace room ; this will be 395 feet long 
by 75 feet wide. Off from this furnace room will be located the 
transformer rooms. Each building will have six of these distribut- 
ing points for the current, three on each side of the furnace rooms. 
In the entire works there will be over 100 furnaces, and these are now 
being built by the Dobbie Foundry and Machine Oompany, of 
Niagara Fails. They will be of the latest improved continuous 
pattern, and contain all the pointe found to be necessary to their 
successful operation. 

The shipping and packing department will follow in the rear of 
the furnace room. It will be 300 feet long x 75 feet wide, and an 
upper floor will be used for storage. However, it is not the expecta- 
tion of the company to require much storage room, as there is a 
constantly increasing demand for their product. Railroad tracks 
will be laid through the centre cf the shipping department, and there 
will be elevated platforms which will make it convenient to reach 
the car doors. In its buildings and about the site the company will 
have nearly 3j miles of track, and they will have a locomotive of 
their own for switching purposes. With the exception of the threes- 
story front section, the second building will be a duplicate of the 
first. This second building is going up rapidly. The output capa- 
city of each building, when in full operation, will ba over 50 tons a 
day, and the company expect that in manufactured product and raw 
material it will handle between 30 and 40 cars every day. It is the 
intention of the Union Carbide Company to develop the equipment 
of the two buildings, so that finally they will be consuming 25,000 
electrical horse-power, which is the product of no less than five of 
the great generators in the central station of the Niagara Falls Power 
Coa pun . The contracts call for the completion of the plant by July 
186 of this year. 

The electrical installation for the new carbide works has been 
ordered from the Wagner Blectric Manufacturing Company and the 
Westinghouse Electric and Manufacturing Company. The contract 
made with the Wagner Company is said to be the largest transformer 
order ever placed in the United States. This contract calls for seven 
statio transformers of 2,000 H.P. capacity each, and two static trans- 
formers of 600 H.P. output capacity each, all complete with switch- 
boards for operating them. These transformers will be of the oil 
filled type, and have water coils for lowering the temperature of the 
oil t is understood thet the contract was closed on definite 
specifications as to iron and copper losses, full, 2, 4, 4, and th load 
efficiency, guaranteed as to temperature rise, also as to insulation 
testing, with guarantees made as to 50 per cent. overload in current. 

The Westinghouse Company will furnish the Union Oarbide 
Company nearly 10,0CO Н.Р. in transformer capacity, and these 
machines will be well up to the high standard of all tho Westinghouse 
work. The Westinghouse Company has also received from the 
Niagara Falls Power Company an order for seven 2,500-H.P. 
transformers, involving the units manufactured. These 
transformers will be used in stepping up the two-phase 2,200-volt 
current from the generators in the central power station to three- 

hase 4,400-volt current for supplying the Union Oarbide Company. 

hey will be of the Westinghouse standard oil-insulated, water 
cooled type, the cooling being effected by the circulation of water 
through coils of brass pipe immersed in oil, so that no fans, blower, 

umps or motors will be required, a construction that eliminates any 
oss of power in the revolving elements of auxiliary devices. In 
general appearance these transformers will be of the same type а 
built by the Westinghuose Company for the Cataract Power and 
Conduit Company of Buffalo and installed in the Ohio street trans- ` 
former station of that company. It is expected that the efficiency of 
these transformers will very high. At full load it will be 
considerably over 98 per cent.; at half load over 98 per cent. ; and at 
quarter load over 97 per cent. 

The storage bins for the new carbide plant will be supplied by the 
Penn Bridge Company, and the elevator and conveying machines by 
the Jeffrey Manufacturing Company. . 

The superintendent of the Union Carbide Company at the Falls is 
E. F. Price, and it is under his careful supervision that the new plant 
is being erected. He has had extended experience in carbide 
manufacture. | 


THE NERNST INCANDESCENT LAMP. 


A NUMEROUS assembly, consisting of representatives of science, 
electrical engineering, and members of the Haute Finance, met last 
night in the large hall of the Allgemeine Elektricitüts Gesellschaft to 
listen to а lecture given by Prof. Dr. Walter Nernst on the subject 
of his epoch-making invention in connection with electric lighting. 

Mr. Rathenau, the director-general of the Allgemeine Elektricitats 
Gesellschaft, addressed the sudience, giving in the course of his 
speech a sketch of the development of electric lighting. 

The speaker next referred in detail to the present position of the 
electrical industry, which he said created electric energy without at 
e QUID, AER TM PERRA 8 
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more especially of the laying of cables, were extremely 
expensive items; in Berlin alone over 70,000,000 marks has been 
spent upon them. This made it most desirable that electrical engi- 
neers should, if poesible, increase the capecity of the central stations. 
One of the best means for є ffecting this was reducing the amount of 
current required by the lamps; up to the prerent, however, certain 
difficulties had presented themselves, and it therefore required tbe 
adoption of a new principle to enable them to make a further step in 
advarce. This was done by utilising bodies which so far had been 
considered ag non-conductors. 

Prof. Nernst bas solved the question of enabling us to utilise the 
cables and central stations to the best advantage; he has done this 
by putting within our reach a cheap light, which, instead of being 
regarded as a luxury, will serve economically for ordinary household 
purposcs. His lamp will neither supersede the Edison glow lamp nor 
the aro light, but will serve as a welcome addition to both of them. 
The Nernst light creates a new turning point in lighting, for it will 
penetrate into the workmen’s houses and even into the abodes of the 


poor. 

Prof. Nernst commenced his lecture by giving a sketch of the 
development of the electric lamps used up to the present. Both 
glow lamp, burning in vacuum, as well as the arc light, relied cn glow- 
ing carbon as the foundation of their construction. Only a com- 

paratively small part of the electric energy produced is turned into 
light. Tbe spesker showed from a diagram that no less than 97 per 
cent. cf the energy is expended u:elessly in the form of heat rays, 
while only about 3 per cent. is transformed into light. A notable 
attempt at replacing carbon and metallic conductors by other sub- 
stances was made by Jabicchkc ff with a lamp which, unfortunately, 
‘was only too soon discarded, and in which be conducted the electric 
current over thin sheets of kaolin, a fireproof material. 

Prof. i Nernst then exhibited a Jablocbkoff lamp in action, which 
showed a fine steady light. The lecturer remarked he had only heard 
of this lamp after his own invention, and that he had pursued his 
studies without any knowledge of Jablochkoff's principle. 

Prof. Nernst showed a number of models representing the 
development of his lamp. The first and most simple form requires 
the heating of the glowing body by a flame. This can be done with 
a match in the same manner and in the same time as lighting a 


candie. 
Dr. Ochs invented а heating body worked automatically by the 
electric current. Another method of heating consists of & hood- 


shaped oven for the lamps. These lampe, which are rather large, the - 


heating takes about 30 seconds, but in tbe rmaller lamps only 10 to 
20 seconds are rcquired. Great interest was shown in the production 
of pictures of a lighted Welsbach mantle, which appeared on the 
screen as a faint blurred green silhouette. . 

The glowing bcdy cf tbe Nernst lamp first a d on the screen 
as a narrow bond of light, which gradually became stronger and 
more'concentrated until it resembled sunlight. Further experiments 
were made with a reflector, the intense light of which would prove 
especially valuable when used for clinical purposes. 

In conclusion, Prof. Nernst pointed out the long way which had 
still to be traversed frcm the time when, to his great satisfaction, 
his lamp had worked beautifully in the laboratory. After much 
work he bad, aided by able assistants, succeeded in producing a lamp 
which fally answers all the requirements for practical use. 

After the lecture, the chief engineer of the Allgemeine Elektricita‘s 
Gesellschaft followed with & series of technical explanations intended 
to show the practical advantages of the Nernst lamp. He especially 
referred to the colour of the light, and to the ease with which the 
lamp could be taken to pieces and the glowing body replaced; 

er, the small amount of current required and the low selling 
price. The latter a especially low for the lamps without pre- 
liminary beating, while those with automatic lighting are dearer on 
account of the extensive use of platinum. 

This platinum is, however, only consumed after burning for a very 
considerable time, and even then only partially. The lighting bodies, 
when a heavy current, have a life of about 300 hours. 
Nernst lamps are chiefly made of 25, 50, and 100 candie-power, but 
some are also made of 480 candle-power. 

Mr. Rathenau, in conelasion, informed his hearers that the whole- 
sale prcduction of the Nernst lamp by the Allgemeine Elektricitüta 
a would take place in а new factory, which the 
expected to have in thorongh working order during the course of 
summer. 

The company hoped that, by means of the Nernet lamp, that part 
especially of the business would be reconquered for electric lighting 
which bad been lost by the introduction of the Welsbach patents. 
He added that he attached great importance to the decision given on 
Tuesday last by the claims department of the patent office, by which 
all claims against the Nernst patents had been dismissed and the 
“ight x contained in the Nernst patents established as possessing full 


LONDON COUNTY COUNOIL. 


Ат the weekly meeting on Tuesday it was decided to lend £25,000 to 
tLe Whitechapel Board of Works for the enlargement cf the refuse 
destructor premises and for electric lighting purposes. 


Егаствіс TRACTION. 


The adjourned report of the Highways Committee desling with 
the fresh negotiations with the London United Tramways Vere 
was again brought forward. It was unanimously resolved without 


p 


any discussion to consent to the company Applying for power to 
reconstruct on the overhead trolley system (1) the tramways in that 
of Uxbridge Road between the Askew Arms public house and 
he railway station, and (2) from Uxbridge Road railway station via 
Goldhawk Road to Young's Corner, on condition that the company 
would undertake to reconstruct (3) the tramways from Young's 
Oorner vid King's Street to Hammersmith Broadway accordiog to an 
underground system of electric traction. It was understood that 
when the time arrives for the purchase of those portions of the com- 
pany's tramways which are situated within the county of London, 
the Council would pay to the company the then value” of the third 
line operated on an underground system. 


PROVISIONAL O8DEBS. 


bir Highways Committee submitted the following report on this 
subject : — 

We reported, on April 25th last, that the Board of Trade in 
pratig the Blackheath and Greenwich District (Extension) Order 

ad substantially adopted the amendments suggested by the Oouncil, 
with the exception of those relating (a) to reduction in the standard 
price per unit, and (b) to the supply being by continuous current. 
With reference to thelatter point, we asked the Board to reconsider 
its decision, in view of the fact that in the order granted in 1897 
in respect of а district coterminus with that which is the subject of 
the present application by the same company, provision was made 
for the supply to be by continuous current. The Board has, how- 
ever, intimated that after further consideration it is unable to adopt 
the suggestion. With regard to the first point, namely, a reduction 
ef price, it will be remembered that the Council a*ked that in all 
orders granted this session the initial price might be reduced from 
8d. to 6d. per Board of Trade unit. The Board, in reply toa letter 
sent by our direction since the orders were granted, has stated that 
it did not consider it desirable to adopt the suggestion in granting 
orders this session, but that it will consider any representations 
which the Council may mske with to the reduction of the 
initial price in provisional orders applied for in future sessions. In 
the circumstances we do not think that the matter can, with advan- 
tage, be pressed further; but we will take care that the point shall 
be again raised with regard to orders which may be applied for next 


year. | 
It was decided to approve of a deviation from plans previously 


sanctioned for the erection of a generating station in Blackwall Lane, 
East Greenwich, so far as the extension of the engine house is con- 
cerned, on behalf of the Blackheath and Greenwich District Electric 
Light Company, and to refuse to approve plans for additions to two 
furnace chimney shafts at Stowage Wharf, Deptford, for the London 
Electric Supply Oorporation, on the ground that it was not shown 
that each shaft was capable of receiving and sustaining the proposed 
superstructure. | | 


UNDERGROUND ELECTRIO RAILWAYS. 


The following notice of motion stood in the name of Mr. Baker: 
“ That it be referred to the Highways Committee to investigate and 
report to the Council as to the practicability of constructing a shallow 
underground electric tramway from Westminster (vió Parliament 
Street, Strand, Fleet Street and Cheapside) to the Bank, thence 
under Moorgate Street to the terminus of the North Metropolitan 
Tramways Oompany at Finsbury Pavement, on a similar principle to 
those laid under Andrassy Strasse, Buda-Pesth, and in Boston, 
U.S.A., provision being made beside the tramlines for suitable sub- 
ways vi contain gas and water mains, electric light mains, telephone 
wires, в.” 


Se 


PARLIAMENTARY COMMITTEES. 


BeRMONDsEY Ег.вствіс Ілантіха BILL. 


Sra Henny FrrTrcHER (Chairman) presided on Monday over 4 
Select Committee of the House of Commons to consider the Bill con- 
firming an electrical lighting provisional order for Bermondsey. Mr. 
Littler, QO.. and Mr. Horace Avory were for the promoters, and 
Mr. Joseph Shaw appeared for the London Electric Supply Oorpora- 
tion, the petitioners the Bill. 

Mr. LrrrLEB, Q. O., in his opening statement, said the intention 
was to establish a dust destructor, and the Vestry considered it 
desirable to provide electric lighting within their district in order to 
utilise the heat generated by the destructor. The order was 
opposed by the London Electric Supply Oorporation, a company 
which in bringing its electricity from ita enormous wprks at Dept- 
ford to its metropolitan area passed through Bermondsey. In 1889 
that company obtained power to supply electricity for lighting pur- 

oses in Bermondsey. Asa matter of fact, the high tension alternat- 
system was wholly useless for motive power purposes. There were 
a large number of manufacturers who would be very glad to secure 
а supply for trade purposes, and to meet this demand the Vestry pro- 
posed to provide a low-tension three-wire 'system. It was proposed 
by the Vestry to lay out for the purposes of the destructor something 
like £10,000, and in addition an expenditure on electric lighting 
works of £15,635 was contemplated. Ву this means it was thought 
the Vestry would be able to supply electricity for lighting purposes at 
& price equal to 1s. 9d. per 1.000 feet of gas—a figure so low as to be 
attained only in Newcastle and one or two other great coal centres. 
The net saving expected to result from the utilisation of the destructor 
would be £780 or £800 a year after paying all expenses and providing 
for the sinking fund, &c. In addition it was hoped the demand for 
light and power would give a reasonable return on the outlay on the 
electrical portion of the undertaking. 
E 
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Mr. EDpwABD MARVILLSE, electrical engineer, of 99, Great George 
Street, Westminster, a partner of the firm of Messrs. Kincaid, 
Waller & Manville, said he had acted as electrical adviser to the Vestry 
of Bermondsey, and he had advised them to adopt the three-wire 
low tension continuous current system. The London Electric 
Supply Corporation system in Bermondsey was on the high tension 
alternating current system transformed to a low tention system 
suitable for supply to their customers. Up to the time of a similar 
provisional order being before the House last year all the London 
Electric Supply Corporation had done besides laying trunk mains was 
to supply a very small portion of the parish indeed. Trunk mains 
passed through Bermondsey on the way to provide electricity for 
other parts of London. It had been almost invariably the practice 
of the Board of Trade to sanction two different systems in cts 
in London. He proposed an almost identical system in Berm 
as that in Shoreditch, which was the first combination of a dust 
destructor with an electric ligh station. That combination had 

roved very successful in Shoreditch. His system would be available 
th for lighting and motive power. The Oounty of London and 
Provincial Brush Electric Png Company had been refused an 
order to m pere in Bermondsey. He had no doubt but that the 
о жой be able to supply light as cheaply as the company at 
resen 


In cross-examination by Mr. Shaw, Wirwmss said the only parish 
at present in which the local authority was competing with a com- 
y was in Newington, and that order was got with the consent of 
e London Electric Supply Oompany. 
Mr. Huan MansrrigLD RobpINSON, assistant clerk to the Shoreditch 
Vestry, gave evidence showing the success of the Shoreditch scheme. 
Mr. L. J. Duwgam, clerk to the Vestry of Newington, also sup- 
ported the order. 


Mr. Ковт. B. Bam, the managing director of the London Electric 
Sapply Co tion, said the company was practically started in 1887, 
and they lighted various parts of London by overhead wires. 

Is it a fact that you have failed to fulfil your obligations in Bor- 
mondssy ?—No. 

First of all you put up enormous works at Deptford ?—Yes. 

And these works were put up, not only to supply electricity for 
5 but for all the districts that you have got orders for ?— 


es. 

I believe you bave had great difficulties with regard to the mains 
coming up from Deptford which caused you to get into difficulties 
and you bad to raise money at debentures ?—Yes. 

But did these difficulties in any way interfere with your powers of 
Sad vocans deci шн tting for carryi 

you any difficulty a ge money for ug on your 
works ?— We had no difficulty at all. f Я 

When you got your order for Bermondsey did you start to work and 
find out if you could get customers ?—Yes. 

ш you got the order did the Bermondsey Vestry consent? 


Proceeding, Wrrurss seid the oompany commenced canvassing for 
castomers, and they pu! on a wiring to see if they could get the 
trade. He should say that Bermondsey was А much worse district 
for НЕШЕ оу way of revenue than Shoreditch. They only got one 
customer from 1892 until the end of 1894, and they spent something 
like £600 on а main to run to that customer with the object of 
getting further revenue. In 1895 they laid something like 2,000 
yards of mains, and in that year they manazed to get 10 other cus- 
tomers. The Vestry had put great difficulties in the way of the 
company laying mains. They continually raised questions, and the 
company had continually to appeal to the Board of Trade. : 

How many customers Бате yon got in Bermondsey now ?— Up to 
the end of 1898 we had 17, and up to May 1st we got three others, a 
total of 22 altogether. 


On the Committee resuming on Tuesday, Mr. Bain was crose- 
examined by Mr. Littler with а view to showing that the company 
had not opposed the Vestry getting an order at first, but had agreed 


to supply energy in bulk. 

Replying to Mr. Compton Rickett (one of the committee) said that 
proportionately they spent more on Bermondsey than any other 
h. which had had ex- 


They were really the only company 

perience of southern parishes. Many of these parishes had remained 
dormant for years, but suddenly a demand bad sprung up, and in 
the case of Oambarwell, Deptford and Newington, they found last 
yeara very large demand. Had they known that the Newington 
Vestry had not intended taking current from them in bulk they would 
have strongly opposed the order. i 

You are afraid that you and the Bermondsey Vestry will divide the 
demand and neither will make it pay ?—We think directly the pinch 
is felt the price will be brought down to such a figure that it won't 
pay, and the body with the longest purse will get the light. 

Do you think the destructor will give the Vestry an advantage ?— 
I | it is so little known at present that nothing сап be founded 
upon it. 

Further replying to Mr. ОомРТОН Rickerr, WrrMESS said that it 
was true that their mains at present were laying practically useless, but 
still 16 was hardly to be expected that they would sell those mains, 
because they had spent money with А view to reaping the benefit of 
the development of the district. 

The Committee adjourned. — 


The Oommittee resumed on Wednesday, and after Mr. Shaw and 
Mr. Littler had addressed the Committee, the chairman, after a 
private deliberation, announced that they had decided to approve the 
preamble of tbe ВШ. 


LEGAL. 


Слмввірав ELECTRIO Surety Company v. Вапу, Grumpy 
AND BABBNTT. 


AT the Cambridge Borough Police Court on Tuesday, Messrs. Baily, 
Grundy & Barrett, electrical engineers, of Oambridge, were sum- 
moned by the Oambridge Electric Supply Company for, on or about 
December 22ad, 1898, connecting a wire in Bridge Street with those 
of the company, without the latter’s consent. There was а second 
summons respect of the wires at Market Hill. Mr. J. E. L. 
Whitehead appeared for the Electric Supply Oompany, and the 
defendants were represented by Mr. Bt. John Raikes (instructed by 
Mr. Miller). Defendants pleaded not guilty. 

Mr. WHrITEHRAD said the proceedings were taken under Section 18 
of the Gas Works Clauses Act, 1897. In this case it seemed that 
the Cambridge Electric Supply Company had certain mains laid down 
in Bridge Street, and they laid mains leading therefrom to Mr. 
Nichols's house with a meter, and а wire leading from the meter to 
light the house. Subsequently Messrs. Baily, Grundy & Barrett 
were called in by Mr. Nichols to put in wires for additional lights for 
the house. The original wires, as far as the meter was concerned, 
were laid by the Supply Company. Тлеу alleged that the wires 
running at right angles from the street were their ? ty. 

Mr. е said he was instructed that the Boppy mpany's wires 
were laid down by the defendant company, and all they did was to 
solder them to the main. 

Mr. WHrITEHBAD seid his case entirely depended upoa the fact 
as to whether these wires, which were at right angles to the main, 
were the Sapply Company's or not. If they were not, of course his 
case failed, because the defendants would not then have interfered 
with plaintiffs’ wires. That was the crux of the whole thing. 

Dr. Соорив: Do you say thore wires are yours, Mr. Raikes; is that 
your contention ? 

Mr. Rams: It is not my contention, sir; I say it is a fact. 

Јони HENRY BARKER, i y PATA and secretary of the Cambridge 
Electric Sapply Compeny, Limited, said the company's mains ran 
jer the house, and witnees knew that there were certain wires 

rom the mains into the house. They were placed there in 1893, and 
were temporarily reconnected last year. To the best of bis knowledge 
and belief the main and wires up to the meter were 'the property of 
the company. The mster, without doubt, was their property. On 
December 2206 of last year Mr. Nichols called at the company's cfüce 
and made a communication to the clerk, and in consequence witness 
went to the premises tho same day. Не found a wire had ben laid 
to communicate with.a wire which was then, and is now, to the best 
of his belief, the property of his company. The new wire which he 
found laid was connected with the main les to the. meter, 
whereby it was possible for а current to be consumed without being 
registered by the meter. Witaess had the wire remove on the same 


у. uc | | 
Cross-examined by Mr. Каткив: Mr. Nichols made no фа 
but gave notice that he was going to put more light on. was noi 
aware of the receipt of the application until after December 22nd. 
Before Christmas the wire, which was improperly laid, was connected 
with the meter. He could not say whether there was a loop left on 
tbe wire for the purpose of connecting with the meter. No one had 
the right of connecting with the meter, or with the company’s mains, 
except with the company’s consent. If Saone had broken the seal 
of the meter to connect the wire to the y of tho meter, that per- 
son would have committed the offence. It had once occurred 

the contractors had carried wires as far as the main in the street, and 
the company paid for the wires, which then became the company’s 
property. the company had not paid for a wire of this sort, it 
would not become their pro . 

Mr. Rarxxs: I suggest that in this case these wires were laid by 
the defendanta, and have not been paid for by you, and all that you 
have done was to solder them to the main. І 

Mr. Вавкив: That I can absolutely contradict, because there it а 
wire in Mr. Nichols's premises which I can prove is our property. 1а 
answer £o further questions, witness said there were two from 
the main, and one went through the meter. There would be a “соб 
out" between the meter and the street. 

Mr. RAIEES said hissuggestion was that the wires terminating in the 
cut-out did not кше the Supply Company. Unless the сошраоу 
could show the wires belonged to them they had no case. 

Wrranss said they made no charge of robbery against the defen- 
dants, but he believed some current had been consumed and not 
registered by the meter. 

GEORGE т NIOHOLLS, jeweller, of 57, Bridge Street, said in 
December of last year he had electric light on certaia portions of his 
ponen and he gave an order to the defendants to add certain 

ights. They commencad work on December 17th and finished on 
20th. On the 22ad he reported the matter to the Electric Supply 
Company. | 

Orose-examined: The men, when the work was finished, told him 
not to use the light, because the wire was not p ly conn 
and the current would not go through the meter. Не only switched 
the current on for a moment to show his wife before the Sapply 
Company made the connection. 

Dr. Соорав (to Mr. Whitehead): Doesn't it all come to what 
evidence you rely upon as to whether this pipe, which was put down 
in 1893, is the property of the company? 

Mr. WHITRHSAD: Quite. 

Dr. СооРЕВ: What other evidence have you? - 

Mr. WHITEHEAD : I did not know tbat the point would have been 
raised, and I have not got all the witnesses. 

GEORGE ARNETT, а wireman, 13, Richmond Terrace, in the employ 
of the plaintiff company, said in 1898 he put a new cable, altering 
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plied by the company. | 
Creer examined : ‘The new cable was connected with both the com- 
pany’s cut-ont and the meter. 

Re-examined: He had no doubt that the mains leading from the 
street to the meter were the property of the Electric Supply Oom- 


pany. 

Mr. Rams contended that in law, under the section, he had no 
case to answer at all. This section was made in respect of the person 
who caused the work to be done. It referred solely and entirely to 
the householder, and not at all to the people whom he employed. 
The section was aimed at those in position to obtain the com- 


pany’s consent, and the only person who could obtain that consent, 


ing to the company’s own orders, was the householder. He 

had a second point he wished to raise, and that was, that the conduct 
of the Supply Oompany acted as a waiver. They, on hearing that 
something which they believed to be irregular been done, went 
to the house of the man for whose benefit 16 had been done, and, 
instead of taking an action of any sort, and saying, “ You have laid 
open to а penalty," they cilmly complete the work, and he 

no doubt had sent їп their bill for it. Some days afterwards 
they appreached a third party, namely, the agents who acted for 
Mr. Nichols, and said: “ Look , We are going to proceed against 
you at law.” He said their completing the work acted as a waiver, 
and absolutely barred them from any right of preceeding against 


anybody. 

; — submitted that Mr. Nichols was in no sense an 
offending party. The section did not refer only to the consumer, but 
to every person who offended. 

Dr. Ооорав, after the magistrates had consulted, said they must 
overrule Mr. Raikea's point, but if he liked they would grant а case. 
ARTHUR BABREIT, managing director to the defendants, an elec- 
trical engineer, 6, Mortimer Road, said the defendant firm in 1893, at 
Mr. Nichols’s cost, supplied the cut-out and the whole of the wires. 
The plaintiff company only supplied the meter. He had books to 
prove it. In December of last year his firm was again called in to 
instal five additional lamps. He examined the wires, which, to the 
best of his belief, were put in in 1893, and found that they had been 
Salis From the basement into the house the 
wires were the property of his firm. 
Onas. Hy. PLa Tramm, in the employ of Mesers. Baily, Grundy and 
Barrett, said in December of last year he was working on Mr. Nichols's 
'The cut-out there was similar to those his firm supplied, 
and the wires were also similar to those of the firm. Five additional 
lampe were put in, and he warned Mr. Nichols not to use the current 
until he had permission. 
Mr. Rams then addressed the magistrates. He said there was a 
and this was a case in which it would be 


After dealing with the evidence, Mr. Raikes said it was clearly made 


out that the wires which were put in above the cut-out were put in 
connection with a wire which in turn was connected with the com- 
y's wire, As a matter cf fact, the work was done absolutely 
onestly, not in contravention to the statute, and was not an act 
which deserved any punishment. He asked the magistrates to say 
that the case was not sufficiently made out. 
The magistrates consulted in private, and on their return 
Dr. Cooper said they had carefully considered the evidence, and 
found that an offence had been proved, communication having been 
made without the consent of the Supply Oompany. They fined the 
defendant company £1, in addition to £2 2s. advocates’ feo, and the 
Court costs. . Raikes required a case they would grant him one 
on the tion of law. 
said he did, and would make his application in 


being called on, Mr. 


pany which showed to public generally that they had no right 

to vais ien n hend uten es Ay пала. оса the тоа шоч, 
not propose to proceed with second case, but woul 

to be allowed to withdraw it. 

Mr. Rarxus said, considering their N they felt their action 
bad been to a certain extent justifled by what had occurred that day. 
It had bꝛen shown there was no attempt to defraud the Supply Oom- 
pany or to deal unfairly with the company in any way. They 
admitted in the first case that so far as the Court's finding was con- 
cerned, they had made a mistake, and in acceding to the application 
to withdraw the second case, his clients felt it would be saving 
са жов concerned, and perhaps any future expense in the 
ma е 


Tus Mernororrmn EL. Orr SuPPLY Oompany, Loaren, v. Tum 
VESTRY OF THE Panis or Br. MABYLEBONBN. 
THIS case саше before Mr. Justice B in the C Division 
)) Mena injection’ to seti {күте Ган 
upply Oom an injunction 
from interfering wit in wires 


h. 
Mr. Onrs, Q.C., who a with Mr. Sergant for the plaintiff 
appeared with М important one, virer if 


large 
. bourhood, and an Act was 


his clients were held to bs in the wrong, they would not be able 
under their statutory obligations to supply the district which they 
had undertaken to supply with electric light. The matter in issue 
depended upon the construction of certain Acte of Parliament, there 
being no dispute as to the facts. The learned counsel stated that the 
plaintiff company last year obtained Parliamentary powers to erect 
a generating station and works at Willesden, from which cur- 
rent could be supplied from the plaintiff company. The plaintiffs’ 
area of supply comprised Paddington, Marylebone, and the Strand 
and Holborn districts. The present question arose in this way. At 
a certain point in the Edgware Road the Paddington district ended, 
and the Marylebone district began. The plaintiffs wishing to lay 
their wires along Dorset and South Streets at the end of the Mary- 
lebone district, served on the defendants the usual notice, which was 
in accordance with the terms of the Act of Parliament. When the 
plaintiffs came to carrying the works through the Edgware Road in 
the Marylebone direction, the defendants sent certain men who 
interfered with the plaintiffs doing the work. He (counsel) might 
say at once that а similar queation arose between the company and 
the Paddingtoa Vestry, which was to have ben argued on Tuesday 
before Mr. Justice Phillimore, but the parties in that case hoped to 
come to an amicable arrangement and so get rid of the necessity of 
discussing the legal question, and consented to au adjournment on 
the electrical company giving an undertaking. 

His Lorpsuir: Is there no likelihood of anything of the sort in 
the present case ? 

т. Овррз was afraid not. The defendants by their defence said 
that the company had no statutory power to break ap the streets at 
all; and, secondly, that such a proceeding was inconsistent with the 
terms of an agreement entered into between the plaintif company 
and the Vestry. The defendants also contended that the notice 
served upon them by the company was insufficient. This latter 
poat was one more for the Board of Trade than for his Lordship. 

© learned counsel then referred his Lordship to ths company's 
provisional order, and to the Electric Lighting Act, 1882, Bection 12, 
Sab-section 2, which enacted that the provisions of Section 6 of the 
Gas Works Clauses Act, 1847, with respect to the breaking up of 
streets for the purpose of laying pipes should be incorporated 
and be applicable to electric lighting. There was power the 
gas company in that Section to do such work as was "deemed 
n for the supply of to the inhabitants of the 
district included within the said limits,” the company doing 
as little damage as possible and making com on for 
any damage done during the execution of the work, and so on. 
What the tiffs said in the present case was that the work they 
wished to do was in their opinion necessary for the purpose of sup- 
plying electric light to the inhabitants of the district “included 
within the limits.” His Lordship was aware that it was found to be 
a nuisance to erect a g station in a crowded neigh- 
passed giving com power to erect 
them outside their area of supply. The plaintiffs obtained powers to 
construct their works at Willesden, and if the defendants were right 
in their contention the result would be that having constructed their 
гае station outside the area of supply and they were stopped 
m bringing their current within the area of supply, their generat- 
ing station would be useless and they would be deprived of the right 
to which they were entitled. If the plaintiffs could not get the 
extra current from the Willesden works they would not be able to 
ш the supply to the inhabitants in their area of supply next 
ter. 


After some further discussion it was arranged that the case should 
stand over, the defendants agreeing to allow the plaintiffs to proceed 
with their works on the plaintiffs undertaking to remove the cable 
and restore the streets, if it should be decided that they are not 
entitled to lay the cable, and in the same terms as the undertaking 
recently given by the plaintiffs to the Paddington Vestry. The 
motion to stand over generally with liberty to either party to bring 
it on upon two days’ notice. 


Tus VzsrRY oF Pappmeron v. Tos MeTBOPOLITAM ELECTBIC 
BorPLY Company, LIMITED. 


Mn. Јовтісв PuHiLLIMORE had this case before him in the Queen's 
Bench Division on an adjourned sammons last Tuesday. 

Mr. A. T. Lawrance, Q.0., and the Hon. Alfred Lyttelton appeared 
"i the plaintiffs; and Mr. Oripps, Q.O., and Mr. Bergant for the 


When the case was called on, Mr. LAWBANCN stated that he and 


parties coming to an arrangement. If it were necessary that the 

case should go on it would some time to argue as the question to 

be decided was one of some complication. Mr. Cripps, on behalf of 

his clients, was willing if the adjournment were granted to continue 

the undertaking he had already given. 

His Говренр: There is no undertaking as yet before me. 

. Mr. LAWBANCB said that his learned friend had given an under- 
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to the return of the summons should be removed to the satisfaction 
of the Vestrv. 

His Lonpsnrp said it seemed be had better order the case to stand 
over generally. 

Mr. LAwBANCE: Yes, we can always bring it on by mentioning it. 

His Lorpsarp: Yes, by asking the Judge in Chambers. · 

Mr. CnrpPs: I should think it bad better come before your 
Lordsbip as you have had it before. 

His Lonpsure: Well, in all probability I shall b» going to the 
Western Circuit next sittings, so it must be subject to tbat. 

Mr. Lawaance: We will argue it before your Lordsbio if you can 
give usa day; if not, we must go before the Judge in Chambers. 

The case was eventually ordered to stand over generally on the 
defendants giving an undertaking in the terms stated. 


Topors, Mast & Co, v. Нвлргамрв Parent ELTOTRIO STORAGE 
ВАТТЕВҮ Company, LIMITED, anD WALEERS, PARKEBS & Co., 
(THIRD PARTIES). 


THIS сазе came before Mr. Justica Mathew sitting without а jory 
in the Q B. Divison, on Monday, Tue«day and Wednesday last. It 
was an action brought by the plaintiffs against the defendants, the 
Headlands Patent Electric Storage Battery Comvanv, Limited, to 
recover £75 ба, 64. for gocda sold, viz , red lead and litharge, between 
October and December, 1897. The defendants a? mitted the plaintiffs’ 
claim as set out in the statement of claim, but by way of set off or 
counterclaim, they ssid that the goods which they ordered of and 
received from the plaintiffs consisted of eight casks of red lead and 
ten casks of powdered litharge, and that the pleintiffs well knew 
that the litharge was to be used for the purpose of making electric 
storage batteries, and was to be pure and of the best quality. They 
alleged that the litharge supplied by tte plaintiffs was found to be of 
inferior quality, defective, impure, and unfit for the purpose for 
which it was sold by the plaintiffs, whereby a large number of plates 
for electric storage batteries, packed with the litharge and red lead, 
were spoiled and rendered useless. The defendants pleaded that by 
reason of the plaintiffe’ alleged breach of contract they had 
suffered special damage, and claimed on this bead £500 10s. 8d. 
The defendante further alleged that the litbarge contained lime 
and foreign matter, including a small quantity of iron, to an 
extent whicb averaged between 8 and 9 per cent., and of 
this about 54 per cent. was carboric acid, the carbonic acid 
being present mainly in combination with lead as carbonate of 
lead. The plaintiffs, by way of defence to the connterclaim, 
denied that they had any knowledge cf the purpcse for which the 
litbarge supplied by them was intended to be used by the defendants, 
or that thev undertook to supply litharge which should be fit for tbe 
purposes alleged. They said they only undertook to supply, and did 
supply to the defendants, genuine powdered litbarge cf the usual 
quality supplied by them to the defendants for several years past. 
They also denied that the litharge supplied by them to the defendants 
was of inferior quality, or was defective or impure,or that it was 
eupplied by them to the defendants to be used for any of the par- 
poses stated. They also denied that the defendants had been 
indemnified as alleged. The plaintiffs served upon Messrs. Walkers, 
Parkera & Co., the firm from whom they had purchased the litharge 
Bold to the defenJants, a third party” notice claiming to be indem- 
nifled by such third parties in respect of any breach of their contract 
with the defendants. The third parties alleged that they did know 
for what vurnose the litharge sold by them to tbe plaintiffs was to ba 
used. Nor did the plaintiffs inform them. They further said that 
they supplied to the plaintiffs powdered litharge of the папаЇ mercan- 
tile quality in acccrdance with the terms of the plaintiffs’ orders. 
They alao furtber ssid that the litharge supplied by them to the 
plaintiffa was pure, and of the best quality, and that the plaintiffs 
were not entitled to be indemnified by them for any damages they 
might be put to by reason of breach of contract, or otherwise. 

Mr. Fletcher Moulton. QC., and Mr. Peile appeared for the 
plaintiffs, Mr. O'Connor, O. O, and Mr. Eldredge for the defendants, 
and Mr. Robson, Q. O., and Mr. Haldonstein for the third parties. 

At the conclusicn of the evidence and the arguments of counsel, 
his Lordship reserved judgment. 


ALEXANDER v. Tos Avromatio TELEPHONE Company, LIMITED. 


Ім the Chancery Division of the High Oourt of Justice, on the 
12th inst, Mr. Justice Oc sens - Hardy concluded the hearing of 
this ection, which was brought by Messers. M. J. Alexander and 
J. D, Gibbe, suing on bebalf cf themselves and all other shareholders 
in the defendant company, against the company and three of ita 
directors, viz, Messrs. Max Margowski, J. Мос! Cohen, and H G. 
Sworn The other members of the board were the two plaintiffs. 
The defendant company was incorporated in Jone, 1897, with a 
capital of £100,000 in shares of Ка. each. The signatories to the 
memorandum of asscciation were Margowaki, for 19,400 shares, and 
aa mansging director of tte Honduras Government Banking and 
Trading Company, Limted. for 6 000 shares; the plaintiff, Alexander, 
for 10 shsres; the plaint ff, Gibbs, for 10 shares; Justin Mendeleon, 
for 10 shares; and the defendant, Bworn, for Ғ00 shares. The 
memorandum sbares and a number of other shares were allotted, and 
on 811 of them, exc-pt those he'd by Margoweki, Cohen, Sworn, and 
the Honduras Company, the sum cf 33., payable on allotment, had 
been paid. In reaprcet of the excepted shares, the plaintiffs alleged 
that orlv £784 in all had been paid, and that ср these shares there 
was still due and payable the sum of £3.176, and the plaintiffs 
complained that the three defendant directors, being а majority 
of tbe board, were able to and did control its action by their 
votes, and in breach of their duty as directors, and against the 


. Berbice 


interest of the defendant company prevented the ot 
‘resolutions or taking steps to enforce payment by such ants 
or the Honduras Company (in which they were said to be interested) 
of the amounts due on their shares and the shares held by the 
Honduras Company. The plaintiffs alleged, however, that this did 
not prevent the defendant directors, by means of their voting power, 
making a further call of 1s. per share, and their case was that the 
defendant directors were scting in furtherance of their own interest, 
and in fraud of the rights of the other shareholders, and were using 
the powers entrusted to them as directors for their own ends, and 
not for the benefit of the company. The plaintiffs sccordiogly 
asked for a declaration that the holders of the memorandum shares 
were bound to pay up 3s. per share like the holders of the other 
shares. For the defence it was pleaded that on June 30tb, 1897. 
before the company was incorporated, it was agreed at a meeting of 
the signatories that nothing should be payable by any of the de- 
fondant directors or the Honduras Company on application or allot- 
ment in respect of their memorandum shares, and that the memor. 
andum was signed on this condition; that ata board meeting on 
July 5th, 1887, two resolutions were passed (both the plaintiffs bsing 
prerent and voting in their favour) for the allotment of shares: 
that by the first resolution memorandum share: were allotted witb- 
out requiring any payment or allotment, and tbat by the second 
resolution a payment of 2з. 61. per share in respect of other shares 
was required on allotment. The defendant directors also said that 
they were acting under the articles, and in the interests of 
the company and had committed no breach of duty. In the 
result Mr. Justice Ccz:ne-Hardy came to the conclusion that the 
plaintiffe bad not made out their case. He said it was an attempt to 
make members of the company pay for shares otherwise than in 
accordance with the articles He thought that the whole sction 
failed and must be dismissed with costs. Mr. Eve, QC , Mr. Raw- 
linson, Q.O , and Mr. H. Dobb appeared for the plaintiffs; Mr. Rafus 
Itascs, О О, Mr. Stokes, and the Hon. Frank Russell for tbe com- 
pany and Margowski; Mr. H. P. Chapman for the defendant, Oohen; 
and Mr, Astbury, Q O., and Mr. Hamilton for the defendant, Sworn. 


Harran v. Dusu BSourHERM Districts Taamways COMPANY. 


At Dublin on Monday, in the Queen's Dench Division, this motion 
таз heard for а new trial of the action. The action was rie “ast 
the plaintiff, who resides and carries on business in George's Stre 
Kingstown, to recover damages from the defendants for having 
altered and lowered the level of the street in front of his premises 
while Jaying the new electric tramlines, and so injuring and obstruct- 
ing him in the business and interfering with his customers. The 
defendants pleaded that what they had done they had done by virtue 
of powers legally and duly obtained by them for the purpcse, and 
they denied the acts complained of, and that the plaintiff bad suf- 
fered any damage. On the trial of the action the jury found a verdict 
for £666 for the plaintiff. When the Oourt adjourned the arguments 
were not yet concluded. 
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Electrical Wares Exported. 
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Yokohama .. i Vi РР 43 ' Rio Janeiro. Teleg. mat. v» 13 
„  Teleg. mat. ia 99 | Santos. Teleg mat. ,. 10 
! Shanghai. Teleg. mat. .. . . 4,710 
Singapore. КЕ " „ £0 
| St. Petersburg ds 102 
| Bydney "i x А 497 
Tientsin. Teleg. mat. .. e.. 252 
| Vigo. Teleg. mat. Se xac 258 
| Wellington .. Qué. es . 44 
| Yokohama m „ ө” ee . 93 
Total - £19,516 . Total “2 £13,099 

| 
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Book Received.—Annual Report of the Smithsonian 
Institution, 1897. Washington City, 1898. 


British Insulated Wire Company.—The directors of 
the British Insulated Wire company, Limited, announce that in view 
of the growth of the company's businsss, the output for the first four 
months of 1899 showing an increase of £80,000 in value over that of 
the corresponding period of 1898, and the company having now on 
its books orders to the amount of more than £300,000, they have 
decided to issue the 12,500 6 per cent. cumulative preference shares 
of £5 each, which form the of the authorised capital still remaining 
unissued. The issue will be strictly confined to existing preference 
and ordinary shareholders, and will be allotted at a premium of £1, 
and in the proportion of опе new share for every 5¢ths now held. 
Dividends on the shares of this issue will commence to accrue from 
July 1st next. 


Brussels Electrical Exhibition.—This Exhibition will 
not be opened till June 3rd instead of June let as hitherto stated, 
owing to His Royal Highness Prince Albert being unable to attend 
on that day, he having to open an Industrial Exhibition in Ghent on 
June let. English exhibitora are requested to make immediate 
application to the secretary for & document (if they have not already 
received one) to be filled up with particulars of their exhibite, so as 
to enable the goods to enter Belgium free of duty with half cost for 
carriage on the State Railway in Belgium. They are aleo requested 
to forward their goods as soon as possible as it is desired to have 
everything complete on the opening day. 


Lists,—Messrs Allan & Adamson, Limited, send us 
illustrated price lists of several types of the “ Allan” accumulators. 


Change of Address.—Messrs. Venner & Co. have re- 
moved from 10, Delahay Street, to 6, Old Queen Street, Westminster, 
8.W., where all fature communications should be sent. 


Charge.—At the Guildhall on Saturday, Herbert Adams, 
electrician, was charged on а warrant with conspiring with a man 
named Owen (not in custody) to obtain, by means of false pretences, 
of Mr. J. Phibbs, clerk in the service of a firm of French manufac- 
turers having cffices in the Wool Exchange, a quantity of cable, &с., 
to the value of £114. The information on which the warrant was 
obtained having been read, the prisoner was remanded. 


Electric Pewer in Shipbuilding.— The Sunderland 
Forge and Engineering Company, Limited, who are now engaged in 
fitting a very complete equipment of electrical power plant at the 
works of Messrs. B. P. Austin & Sons, haye also received an order 
from Messrs. John Priestman & Co., to fit their extensive ship- 
building premises at Castletown with a similar equipment of electric 
motors for machine driving purposes. 


Electric Swing Bridge at Northwich.— On Sunday 
last, the electrical machinery for actuating the wedges and turning 
the navigation swing bridge erected on the river Weaver at North- 
wich by the Weaver Trustees, was tested with satisfactory results. 
This is the first instance in Great Britain of a swing bridge being 
worked by electric power. The bridge itself is entirely novel, and is 
partially water-borne on a circular pontoon. Another. bridge in fac 
simile is being erected in place of the old Northwich town bridge. 


Electrical Illumination.—H.R.H. the Dake of York 
honoured Messrs. Cooper's new Exhibition Tableaux Lumitres et 
Deooration Electrique, at their Galleries, in Great Pulteney Street, 


W., with a visit on Tuesday afternoon. 


Electrical Wiring Prices.—A meeting of electrical 
engineers was held on 12th inst. at the Hotel Métropole, Foster 
Square, Bradford. Mr. A. J. Harris presided, and there were present 
Messrs. Frank Little and H. Addison (representing the National 
Wiring Oompany, Limited), Messrs. Rhodes and Webster, Mr. 
Collinson (Messrs. Collinson. Bros.), Messrs. H. Meyers and J. N. 
Atkinson (Messrs. A. J. Harris & Co). Apologies for absence were 
sent by Messrs, Ullathorne, Davies and Barnes. Mr. Harris explained 
that the meeting was called to discuss the present unremunerative 
prices for electrical wiring, and, if possible, to adopt a standard rate 
of wages for practical wiremen. proposed that the minimum 
rate for wiring from the Corporation mains should be 15s. per light. 
An animated discussion ensued, and it was eventually decided, on the 
motion of Mr. F. Little, to adjourn the meeting to a date to be fixed 
subsequently, when representatives of other firms interested and a 
representative of the Electrical Trades Union could be present. 


E. P. S. Batteries.— We recently stated that the Bradford 
Corporation had given the contract for the atorage battery lately 
advertised for to the Tudor Accumulator Company. We, however, 
understand that the Electrical Power Storage Company have received 
an intimation that their tender has been accepted for installing a 
battery of similar type to those which they have already supplied 
to the Liverpool Oorporation for their trams, and to the Metropolitan 
Electric Supply Company for their two stations. 


Fires.—A short circuit of electric wires caused an out- 
break of fire on Friday last at the electric storage and battery works 
of the Headlands Oompany, Limited, 17, Allington Street, 8.1. 
The switchboard in the storage room, on the ground floor, burst into 
flames, and much damage was caused before the mischief was over- 
come, 

The other evening a fire occurred on the property of the London 
Electric Sapply Corporation, Limited, in A alni arch under the 
South-Eastern Railway in Southwark Park Road. A short circuit of 
VV of a switch box and a quantity 
of fittings. 


t . 


Liquidations, Dissolutions, &е. — Creditors of the 
Yorksbire House- to- House Company must send particulars of 
debtg, &c., to the liquidator (Mr. Grosvenor Talbot, 1, Whitehall 
Road, Leeda) by June 24th. 

The Electric Organ Oompany, on May 5th, resolved to wind up 
voluntarily and appointed Mr. A. Foxworthy, liqaidator. 

Messrs. J. В. Lee and J. McDonald (Lee & McDonald, electrical 
engineers, Canning Place, Liverpool) have dissolved partnership. 
Debts will be attended to by Mr. J. McDonald. | 


The Midland Electric Power Scheme.—On Tuesday, in 
the Houss of Commons, leave was given to introduce a Bill to con- 
firm & provisional order relating to the extension of the area of supply 
of the Midland Electric Oorporation for Power Distribution, Limited. 


Personal,—Mr. A. A. Campbell Swinton has joined the 
board of the Cambridge Electric Supply Company, Limited. 

Mr. H. F. Parsball announces that on and after May 24th, his offices 
will be removed to 8, Princes Street, Bank, E.O., where all communi- 
cations must be addressed. 

Mr. О. W. В. Crawley has acquired an office at Princes Mews, Gt. 
аш Street, Westminster, where all communications should be 

ressed. 


Preston Electrie Company v. Sampson.—At the 
Birmingham County Court last week the plaintiffs sued defendant 
who was manager of the Metropolitan Bank, to recover £59 for 
electric lighting work done. Counsel explained that the defendant 
bad a private residence at Hampton-in-Arden, and in 1896 he 


employed Mr. George Wright Preston to put in an installation of the 


electric light. Preston subsequently converted his business into а 
limited company. The work was done and the total of the bill came 
to £139, but of this defendant had psid £80, and the action was 
brought to recover tne balance. Plaintiff gave evidence of the per- 
formance of the work. Before he concluded, however, the Judge 
suggested that Mr. Frederick Brown, who had been appointed by the 
Court at the request cf the parties to value the work, should be 
called. This witness, estimating on the basis of an open contract, 
valued the work at £95. His Honour suggested a settlement on this 
basis, but it was not accepted, and plaintiff resumed his evidence. 
He denied in cross-examination that the dyoamo which was put in 
was not capable of fulfilling the defendant's requirements. Не was 
also questioned as to his charges being excessive. The defendant 
said that when the machinery was first started they could not get 
sufficient current to charge the accumulator. The dynamo should 
have dons this in ten hours, but they had to run it continuously for 
three days and nights. The engine should have run at 1,660 revs. to 
properly work the dynamo, but at that speed it had no effect. Taney 
increased it to 2,000 and produced current, but it was at the expense 
of heating the bearings. Plaintiff suggested a larger engine, and on 
this being put ia it simply caused the dynamo to burn out. It set 
the armature alight, and he had to get another dynamo at a cost of 
£45. Apart from what he had paid plaintiff, the installation had 
cost him about £200.  Cross-examined: There was not a fixed 
amount for doing the work, but he did not object to paying for it at 
its proper value. Tbe Judge said he did not think that plaintiff had 
proved any sufficient reason to alter the expert's figures, and therefore 
he gave judgment for the plaintiff fcr £15. 


Trade Announcements.—The Ivry Electric Glow Lamp 
Company inform us that Messrs. Downie & Adams are no longer 
their agent in the United Kingdom, and that from May 1st they have 
opened a branch of their own at Connaught Mansions, 34, Victoria 
Street, S. W., where they keep a large stock of their well-known high 
voltage and ordinary lamps. All future communications should be 
sent there. 

Messrs. Nalder Bros. & Co., Limited, inform us that Messrs. Muir- 
head & Oo., of Princes Mews, Great George Street, Westminster, 
have acquired the testing and scientiflo instrument branch of their 
business, and have taken over the whole of their electrical standards, 
drawings, test room plant, &c., as well as their test room assistante. 
Messrs. Muirhead & Oo. have engaged their works’ manager, Mr. 
О. F. Wilkins, and have also made arrangements with Mr. О. W. В. 
Crawley, under which he will give advice on any matters regarding 
Nalder's specialities that may be submitted to him. "The continuity 
of the business will thus remain unimpai | 

Mosers. Н.Т. Boothroyd & Oo., electrical and mechanical engineers, 
&, of Bootle, who in January purchased the electrical engineering 
business of Messrs. W. & J. Robinson & Co., have now removed to 


ship lighting pete c., are kept in stock. 
Mr. Н. T. Sally has started in Bristol as electrical and mechanical 


fare. 

Messrs. J. & A. Anderson, of 62, Robertson Street, Glasgow, have 
recently been appointed agents for Sootland for the sale of cables 
and wires for electric purposes, on behalf of Mr. I. Frankenburg, 
cable manufacturer, of ord. 

The Vesuvian Insulator Company, who are manufacturers of all 
kinds of m>ulded insulators and line material for electric tramways, 
have opened a branch at Connaught Mansions, 34, Victoria Street, 
B.W. We understand that their material is largely used by tramway 
constructors on the Continent. 

The Concentric and General Contract Company (Messrs. J. A. Cross 
and W. Mossop) have commenced business at 52, Qaeen Victoria 
Street, E.O., for carrying out general contracts relating to the supply 
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and distribution of electricity. A special feature will be made of the 
J. D. F. Andrews concentric system, and the firm will als» introduce, 
wbere suitable, & system in which twin wires will bs used, both 
conductors being insulated and protected by iron armouring. 


ELECTRIO LIGHTING NOTES. 


Ambleside.—The agreement between the District Council 
and the Windermere Electricity Company has been prepared and is 
now with Mr. Hopkinson, the engineer. 


Blackburn.—The paragraph headed Longton last week 
should have appeared under Blackburn. 


. Bolton.—The Gas and Lighting Committee last Friday 
approved of a report on street lighting prepared by Mr. William 
Smith, gas engineer, and Mr. James Parker, lighting superintendent. 
These officials were requested to undertake this task consequent upon 
a communication which was received from the Electricity Committee 
suggesting electric arc lighting for the principal streets in the town. 
Generally speaking, the report is unfavourable to the general intro- 
duction of the electric light, but as faras one can jadge, the objection 
is based entirely on the question of the increased cost which 
would be entailed by the change. The officials named say:— 
" As instructed by the Committee, we visited Southport and 
Liverpool to see the street lighting in those towns, and as Liver- 
pool is a commercial city, more like Bolton than Southport, 
we purpose to report on what we saw there, both as to the light and 
costof same. In the first place, we may mention that the Corpora- 
tion of Liverpool are the proprietors of the electric light works, whilst 
the gas works belong to a private company. The Corporation have 
introduced electric arc lighting into several streets; they have fitted 
up 133 arc lamps of 600 candle-power nominal, the lamps being 
placed 50 yards apart; 3d. per unit is charged for the current, and, in 
addition, the annual maintenance charge amounta to £3 195. 4d. per 
lamp. The town is lighted principally by single and double incan- 
descent gas lamps, which gave a very fine light. These incandescent 
lamps are pl 40 yards apart, on each side of the street or road, 
and give all the light that is required. We consider this mode 
of lighting to be preferable to electricity, as the lights are 
not so far apait, and the light is nearly equal over all 
the street or road. We consider that the main factor in street 
lighting is to have the streets well lighted at as lowa cost as possible. 
The Corporation of Liverpool find that they can light their streets 
well at a much less coat by incandescent gas lamps than they can by 
electricity, and hence they are extending this mode of lighting over 
the whole town. At present they have 4,000 of these lampe in use, 
and extending rapidly. The cost of lighting by electricity пе find 
to be £750 per mile, with lampe 50 yards apart, on one side of 
road emily, or in the centre of the road if found convenient; by 
double incandescent gas lampe, £127 mile; for single incan- 
descent gas lamps, £89 per mile; and for ordinary gas lamps, £81 
per mile, all being placed 50 yards a the same as the arc 
lamps. Seeing that the annual cost o 


descent gas lamps placed along the streets or roads, say, 20 to 30 
yards apait.” The report then goes on to show that to light certain 
streets in Bolton, as proposed by the Electricity Oommittee, 


the cost wculd be £900 per annum, and if pad n in ТА 1 


TLe Electricity Committee of the Bolton Oorporation at its 

17 on Friday last resolved that the sum of £1,000 should 
be handed over out of the year's profits in sid of the rates. This 
is the first time the Committee bas been in a position to do 
this, because, up to last year, when £306 16s. 2d. was placed to 
reserve fund, the whole of the profits earned were swallowed up in 
the repayment of loans and interest on same. The gross profits on 
the working of the financial year ending March 31st last amounted 
to £4,536 3s. 21. as against £3,160 7s. 7d. in the preceding 12 months. 
Of thie, £1,598 15s. bd. was absorbed by interest on loans, and £1,731 
13s. 3d. in repayment of loans, the balance of £1,205 14s. 6d. The 
total income was £7,942 6s., made up as follows :—By sale of elec- 
tricity (less discounts, £700 15s. 3d.), £6,987 2s. 3d. ; rental of hired 
meters (less 58. 2d. for allowances), £219 0s. 11d. ; and electric fittings 
trade, £736 2s. 10d. The fittings sold and work done represen 


ted 
£6,526 28. 1d., whilst the cost in wages, for materials, and for interest 


on capital, aggregated £5,789 19s. 3d. The total expenditure for the 
year was £9,406 2s. 10d. as against £2,922 in the previous year, the 
poo items being as under:—To generation of electricity (salaries, 

el, &c.), £2,389 13s. 9d.; repairsof mains, fuses, &c., £70 13s. 1d. ; 
management expenses account, £602 4188. lld.; rents, rates, 
and taxes £248 15s. 6d., and deputation рее £51 17s. 114. Bad 
debts are represented by £14 9s. 6d. In the account showing liabili- 
ties and assets there is a surplus of £5,660 8s. 4d. in favour of the 
Department. The expenditure on works since their commencement 
in 1895 smounts to £67,252 12s. bd. The total Board of Trade 
unite generated was 560,375 as against 486,896 last year, and of this 
427,875 were accounted for; unaccounted for 132,500, or 28 64 per 
cent. compared with 27°00 per cent. in 1898, 2973 in 1897, and 
31:34 for 1893. The total length of mains laid is 50,870, and the 
apes of consumers 559, as against 34,750 and 390 respectively 


Bootle.—Last week the Watch Committee recommended 
that application be made for further sums for the purpotes 
of electric lighting and traction, and this was passed by the 
Council, bat an amendment was also carried instru the Com- 
mittee “that no further expenditure in connection with lighting 
by means of electricity in the public thoroughfares be authorised 
until а rt has been presented to, and discussed by, the Council, 
showing (1) the amount already expended on street lighting by elec- 
tricity, together with an estimate of the annual cost of same ; 
(2) the ccst of lighting the same area with gas during the previous 
twelvemonth ; (3) the cost of lighting the same area by incandescent 
gas, on the lines of the system adopted by the Lighting Committee 
of the city of Liverpool.” 


Bradford.—The Oity Council has adopted the recom- 
mendation of the Gas and Electricity Supply mittee that the 
price of electricity for power should be reduced to constant users to 
1d. per unit, and to intermittent users to 2d. per unit. 


Bromsgrove.— A communication. from the English 
Industrial Oompany, offering terms for lighting the district by elec- 
tricity, has been referred to the Lighting Committee. | 


Carlisle.—The public inau ion of the electric light 
installation was to take place last i ^ 15 


Chatham. — The Council has given the contract for the 
electric wiring of the Town Hall to Messrs. Stevens & Barker. 


Chester.—The electric light accounts for the year ended 
March 25th last have been completed, being the second full year of 
working. There isa balance of £4,611, with which it is proposed to 
deal as follows:—To interest on capital expended, £1,441; sinking 
fund, £1,317; preliminary expenses written off (balance) £1,052; 
reserve fund, £800. 


Chestei field.— Te Electrical Energy Committee recently 
considered the report, plans, and estimates of the Westinghouse 
Company on the proposed su piy of electricity for public and private 
purposes. Also Messrs. Davies & Ооа letter оп the subject of sup- 
pizing сетио, The further consideration of the question was 

erre 


Clerkenwell.—At the last Vestry meeting a report was 

brought up from the Electric Lighting Committee, which did not 

ropose to go to Parliament for powers at present to light the parish 
b electricity. 

Colwyn Bay.—Mr. 8. V. Clirehugh recently reported to 
the Council upon his examination of the existing building adjoining 
the generating station, by which it was shown to be inadvisable to 
erect t buildings unless a larger sum was expended. Plant 


accordance with 5 No. 400, i e., the erection of а temporary 
ыш g having an iron ey 80 feet and a diameter of 4 feet 
ches. 


Consett.—The Urban District Council last, week discussed 
tbe question of incandescent gas v. electricity. An ent with 
the former has been satisfactory, and is to be continued. One speaker 
drew attention to the question of combining refuse destructors with 
an electric lighting installation. The Lighting Committee has bad 
the matter of electric lighting under consideration, and deferred it 
while waiting for plars which were being prepared. The 
whole subject will be further gone into by the committee shortly. 


Cromer,—The Highways Committee has met Mr. Cozens- 
Hardy (Mesars. O'Gorman & Oosens-Hardy) and consulted him as 
to the establishment of electric light works, and also considered tke 
replies which had been received from various towns. The Com- 
mittee postponed action until the next meeting of the Committee, and 
resolved that in the meantime a digest of the replies be prepared and 
that Mr. Oozens-Hardy be required to furnish a further report. Also 
that notices be sent to householders in the district inquiring whether 
they would take a supply of electricity in the event of works being 


established, and that negotiations be entered into with the Cromer 
Hall trustees for a aite. 


Croydon.—The Croydon County Council on Monday 
considered а report on the electrical undertaking which has now com- 
leted its first year's history as a municipal undertaking. The 
hiing and Electricity Committee re that the accounts of 


the year's working showed a gross profit on the year of £5,340. О! 
this sum £4,092 2s. 8d. had been transferred in payment of interest 


and sinking fund on loans, leaving a balance of net revenue for the 
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year of £1,247 17s. 4d. In consequence of the refusal of the Local 
Government Board to sanction a loan for the payment of the premium 
to the British Thomson- Houston Company, £1,000 had been allocated 
to pay off this sum, leaving a balance of £247 17s. 4d. to carry for- 
ward to next year's account. The committee pointed out that a con- 
siderable portion of the works on which capital had been expended 
during the year, and on which sinking fund and interest had been 
paid during the same period, had not during the year been folly pro- 
ductive. In some cases, for instance, cables had just been laid for 
extensions which were included in the capital expenditure of the 
year, but the full revenue which migbt be expected from connections 
to these cables would not be received until the current year. The 
committee referred also to a report presented by them in December, 
in which they recommended the adoption of the principle involved 
ia the maximum demand system” of charges for the electric light, 
which principle the Oouncil then adopted. The committee now 
recommended that the charge for current be made, at the option of 
the consumer, on the maximum demand system at the price of 7d. 
a unit for the first hour’s average demand, and 2d. a unit for the re- 
mainder of the supply. The Council adopted the committee's report 
and recommendation. 


Derby.—The Board of Guardians on Tuesday resolved to 
light the poor law offices and buildings with electricity. 


Doncaster.—The Electricity Committee has recom- 
mended that an electrical engineer, to act as clerk of the works, with 
the prospect of becoming the resident engineer if satisfactory, be at 
once advertised for. 


Douglas (I. O. I.) .— The Town Council had a long dis- 
cussion week ing the recommendations of the Electric 
Lighting Oommittee. Prof. Fleming's appointment to act as engi- 
neer re ad Oouncil in establishing an electrical undertaking was 
confirme 


Droylsden.— The London Gazette contains notice of the 
transfer of the District Council's provisional order to the Manchester 
Corporation. 


Dunkalk.—The Tramways Syndicate having delayed to 
accept the terms offered by the Town Council for the transfer of the 
electric lighting license acquired some time ago by the Com- 
missioners, the English Industrials, Limited, has opened commn- 
nications with the Urban Council with a view to taking over their 
powers. 


Dundee.—At the last Town Council meeting Councillor 
Longair submitted a letter from the Oaledon Shipbuilding and Engi- 
neering Company, Limited, making another offer to supply the 
dynamos and engines for the Dundee electrical station at a cost of 
£10,208, exclusive of spare gear, the price of which would be{the 
game as 5 quoted by them. In a note the letter pointed out 
that it they secured the order the engines would be made in Dundee, 
and the city would receiv, the bene fit of it.—Mr. Longair said he 
thought that if they allowed one firm to make a second offer, they 

,in the future at any rate, give all the others a chance of 
d again.—The Lord Provost said they could scarcely take up 
matter at that time, and the meeting then broke up. 


Edinburgh.—At last week's Council meeting, on the 
minutes of April 10th being submitted for approval, Mr. Auldjo 
Jamieson moved dísapproval of the recommendation adopted by the 
Council during his absence to form a reserve fund for the purpose of 
renewals in the electric lighting ent.—Bailie M‘Kensie, in 
moving the adoption of the minute, lained the circumstances 
under which the report was taken up in the Oommittee in Mr. 
Jamieson's absence. But he did not see that Mr. Jamieson had any- 

to complain of, as the motion was practically what the Oouncil 
had carried about two years ago.— After discussion, Mr. Auldjo Jamieson 
said that he would not press his motion. The minutes were then 


"Ene El | 
Electric Lighting Committee has resolved, on a representation 
by the resident electrical engineer, to recommend the extension of 
the electric lighting subway from Picardy Place to Little King 
Street, at a probable cost of £1,500. They also recommended the 
acceptance of several estimates, among which were one for the supply 
of “ feeders,” amounting to over £18,0CO, and another for work in 
connection with the erection of water-tanks at Dewar Place station, 
amounting to over £500. 

Messrs. James Waldie & Sons have secured the contract for the 
supply of fuel to the Corporation Electric Lighting De ent for 
the year to June, 1900. The total amount required is 26,000 tons of 


Erith.—The Council has received letters from several 
parties anxious to supply electricity in the district. 


Grantham.—The Board of Guardians have resolved to 
defer the question of having the workhouse lighted by electricity 
until the cost of installation, maintenance, &c., be ascertained. 


Great Yarmouth.—The borough surveyor reports for 
the quarter just ended the income from the Corporation’s electric 
lighting undertaking was £1,486 lls. 6d., and the expenditure 
for production £775 123. 9d. Taking into account repayment of 
capital, interest, and sundries, the clear profit was £140 183. 9d. He 
advises a further outlay of £27,000 for plant to meet increased 
demands for extension of the light to the populous suburb of 
Gorleston, and for supply of electric current to tramways. The 
Electric Lighting Committee recommend an immediate application 
to the Local Government Board for sanction to а loan for the 


amount, but the Town Council, as stated last week, before going so 
far as this, have requested Mr. Preece, their consulting electrician, to 
report on the scheme. А special meeting of the Committee is to be 
held at an early date to consider the expediency of reducing the 


present charges for current. 


Hammersmith.—In a recent report to the Vestry the 
electrical engineer says that the number of consumers has increased 
from 132, on March 25th, 1898, taking a supply for 8,098 8 C.P. 
lampe, to 275 consumers, with 19,990 8-C P. lamps on the correspond- 
ing date this year, and there are still 2,480 8-O.P. lamps nearly ready 
for connection. During the past year the first extension of generating 
machinery and mains has been nearly completed. The department 
ав received £1,957 10». for lighting and maintaining arc lamps in the 
public streets. This sum represents the supply of 145,438 units of 
electricity, carbons, cleaning, trimming, and daily attendance on the 
arc lamps to keep them in working order, and also annual repayment 
of capital and interest thereon. As this amount works out at the low 
sum of only 33d. per unit, it is clear that profit has not been made by 
charging an exorbitant sum for public lighting. In fact, it bas been 
done at practically cost price. With regard to the private lighting, 
the Vestry has sold 372,191 units, producing a revenue of £7,181 
9s. 5d., or an average price of 46d. per unit. This price is amongst 
the lowest in the London district. The total cost of supplying is 
£5,484 (juet under 24d. per unit), or 59°4 per cent. of the revenue, 
which leaves a gross profit of £3,749 бе. 3d, or 406 per cent. 
towards paying interest and sinking fund charges. Owing to the 
coal strike, the total extra cost for m was £303 9s., or an inc: ease of 
nearly 14 per cent. The result of the year’s working shows a 
profit of £3,749 5s. 3d., and after the deduction of interest and repay- 
ment of capital, will leave a net profit of £1,420 1s. These are 
excellent results, considering that the period under review is the first 
whole year’s working. When the important extensions now in hand 
are completed, and after allowing for an ample ressrve, the depart- 
ment will be in a position to supply a maximum cf 90,000 lampe 
s dem one time, or a further number equal to double the prese: t 
outpu 
e Vestry will, from June 24tb, reduce tbe price to consumers 

under Scale A to 6d. per unit for one hour and 3d. per unit after- 
wards. ; 

Various tenders for buildings for the electricity works extensions 
have been referred to the Electricity Committee. . 


Hanley.—An explosion occurred in an electric light main 
box in Vine Street on the 6th inst. On the same day an accident 
occurred at the electricity works. The main flue in No. 1 boiler 
house collapsed, and the draught in that house being destroyed only 
three boilers (half the numbsr regularly used) were left to do the 
work. Instead of 120 lbs. of steam per boiler, the pressure did not 
exceed 70 lbs. Consequently the voltage was reduced from 100 to 
70. Some inconvenience was caused in the borough by the lowering 
of the light, but repairs were made by а quarter to eleven. 


Heckmondwike. — A meeting of ratepayers last week 
approved the Oouncil’s electric light scheme. 


Henden.—The District Oouncil has appointed Мг. 
Robert Hammond to prepare а general report re electric lighting. 


Ipswich.—Before the annual meeting of the eastern 
district of the Incorporated Association of Municipal and County 
Engineers at Ipswich last Friday, Prof. Kennedy gave an address on 
the proposed electrical works at Ipswich. 


Italy.—According to the report for 1898 of the Socictà 
Edison di Elettricità of Milan, the company's stations at the commence- 
ment of the present year were supplying current to private con- 
sumers to 69,555 incandescent lampe and 817 arc lamps, an increase of, 
respectively, 13,352 and 77 on the year. Elec energy was also 
being P unum for power purposes to electromotors, aggregating 

A Milan syndicate bas secured concessions to utilise the water- 
power of several streams in the neighbourhood of Lake Oomo. It is 
stated that the power available will aggregate 10,000 H.P., anda 
company is being formed to develop the same. 


Killarney.—It is stated that a syndicate intends buying 
the Muckross estate and working the lakes at a profit. Among other 
proposals is oneto utilise the water-power of Того Waterfall by con- 
verting it by a turbine into electrical energy and conveying the same 
to Muckross House, which isto be used asa factory for extracting the 
valuable chemical compound, carbide of calcium, from the limestone 
with which the estate and the country round abcuuds. It is believed 
that further electrical energy can be obtained from the flow of the 
waters from the Upper Lake. It is also proposed to fit out a small 
electric tramway to make the round of the Muckross demesne. 


Lambeth.—By virtue of the deed of transfer of the 
Vestry’s provisional order, the South London Electric Supply Oor- 
poration undertook to lay mains in a number of streets, and deposited 
£5,000 with the Vestry as a урен for the completion of the 
works, that sum to be forfeited in the event of the obligations in this 
respect not being fulfilled within three years. The company bave 
now informed tho Veatry that, with the exception of short sections 
of mains in Oamberwell New Road, Kennington Road, Harleyford 
Road, and Kennington Oval, they have completed the laying of the 
ороо mains, and now asked to be ‹ xcused for the present from pro- 
ceeding with ttis particular work, on acoount of the poor prospects 
of obtaining custom on thote four sections. Having considered the 
question, the Vestry at the last meeting resolved to inform the оош- 
pany that the better course will be for them to carry cut the whole 
of the undertaking, and lay the mains in all the streets specified as 
compulsory in the deed of transfer. 
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Leamington.—After sitting in private for some time 
on Tuesday to consider the special changes which the Board of Trade 
proposed should be inserted in the provisional order for electric 

ghting in the borough, the Council resolved to accept the order as 
amended by the Board of Trade, and that the Electric Light Com- 
mittee be instructed to forthwith enter into negotiatiors with the 
company with a view to acquiring the undertaking. d 


Limerick.—The committee appointed to consider the 


roposal of the Dublin District and Prcvincial Electricity Syndicate. 


or the 1 of the gas works has recommended against the sale. 
The price offered by the syndicate is £100,000, which represents 
about 20 years’ purchase of the average profit of £5,000. e Cor- 
poration committee has also decided not to put in force the provi- 
sional order obtained some time ago for electric lighting. It is 
considered that if a private electric lighting company set up in the 
city, the competition thus created would be for the city's advantage. 


Liverpool.—A memorial received from 160 owners and 
tenants of property situated in Newsham Park and the vicinity, 
objecting to the proposed erection of an electric generating station 
upon land in Lister Drive, Newsham Park, has been allowed by the 
Council to lie on the table, 


Llandudno.—The Electric Light Committee last week 
elected Mr. T. T. Marks chairman for the coming year. It was 
stated that when the works were opened on January 5th, there were 
only 250 lights. By Monday last week that number had increased 
to 6,000, and the demand was so great that they could hardly cope 
with the extra wiring, though the machinery was large enough to 
supply double the current. 


London.—At last week's meetiog of the Court of 
Common Council Mr. Algar moved the adoption of а report from the 
Streets Committee on the subject of the supply of electric current to 
the City, together with a letter from Sir Courtenay Boyle on the 
subject. Tbe Committee recommended that the decision arrived at a 
fortnight ago to the effect that the debate should be adjourned for a 
month should be rescinded and the debate resumed. Mr. Algar moved 
tbat the debate should be taken with closed doors. After a sbort dis- 
cussion Mr. Algar withdrew his motion. At the last Court Mr. Algar 
moved that a letter from the secre of the City of London Electrio 
Lighting Company suggesting a conference should be referred to the 
Streets Committee with a view toa meeting. Mr. Algar, in moving 
the adoption of the report of the Committee, explained that since the 
last meeting of the Court a letter had been received from Sir Courtenay 
Boyle. It was evident that the matter could not remain tied ор for 
ar other fortnight, and if the resolution which was adopted at the last 
Court was rescinded another fortnight would remain in which the 
Court could come to some definite decision. He moved, therefore, 
that the resolution adopted at the last Court should be rescinded. 
The Court unanimously adopted Mr. Algar's proposition.— Mr. Morton 
moved an amendment to the effect that the town clerk should be 
instructed to ask the electric lighting company to submit to the Court 
in writing any proposition it desired to make.—Mr. Wood seconded 
the amendment.—Mr. Algar protested against that course being 
adopted, remarking that it was obvious that it would not save time; 
on the contrary, much valuable time would be wasted. He asked the 
Court to make up its mind what policy it intended to pursue. Was 
the Court going to declare its intention to take advantage of the 
avoidance of the contracts and to say that it no longer recognised 
them, or was the Court in a position to say that it would take over the 
electric lighting and work it? He appealed to the Court to come to 
some decision, as the position in which the Corporation was at 
present placed was a serious one.—Mr. Hollington thought that 
Mr. Morton's amendment was not in tbe interests of the 
Оо tion, and he advocated the holding of a conference. 
Mr. Deputy Johnson sald it was all very well for members to talk 
about the existing contracts being null and void, but the Corporation 
had accomplished nothing. It had, in fact, only put an end to an 
obligation. No course for the future had been sketched ont. Sir 
Oourtenay Boyle, however, wanted a reply forthwith.— Mr. Millar 
Wilkinson reminded the Court that only one side had been heard. 
It was quite роне tbat the electric lighting company had secured 
aD opinion w was quite opposed to the opinion obtained by the 
Oorporation, as he believed it was a fact that a person could always 
obtain the opinions he desíred.—Mr. Millar Wilkinson said he was 
referring not to solicitors but to barristers.— Mr. C. T. Harris said it 


was obvious that the Oourt could not obtain in a letter alone the 


information it required. — Mr. Deputy Bayer warned the Court against 
following Mr. Morton's advice, and being led into another bad 
bargain.— Mr. Lile said he thought that if the electric lighting com- 
peny really meant business it would speedily write and say what it 
was prepared to do in the future.—Mr. Turner asked why the Court 
did not boldly declare that it considered the existing contracts to be 
null and void. Ona show of hands, Mr. Morton's amendment was 
negatived.— Mr. Harris then moved that the Streets Committee should 
be empowered to arrange а conference with the representatives of the 
electric lighting company, and that the committee should report 
forthwith to the Court.— Mr. Algar seconded this.—After further dis- 
cussion, in which Mr. Morton, Mr. Brookman and Mr. Berridge took 
part, the motion by Mr. Harris was adopted almost unanimously. A 
conference will, therefore, be arranged, and, as Mr. Algar promised, 
а report will be presented to the Oourt at the very earliest oppor- 
tunity. 

The City of London Electric Lighting Company is giving 
notice in connection with the Southwark electric lighting order, 
1891, that it is the intention of the company, after the expiry 
of one month, to apply to the London Oounty Council, as the 
local authority, for its approval to alter the standard pressure of the 
supply to consumers from 100 volts to 200 volts in the company’s 


distributing mains, subject to the variation authorised by such regula- 
tions and conditions. i 

The new extensions erected for the Army and Navy Oo- 
operative Society, Limited, on the site of Hoopers дерд; are 
being wired by Messrs. Laing, Wharton & Down for M AM 
and 470 incandescent lamps. Ав the society’s plant is taxed to t 
utmost, and there is no available space for extensions, the current will 
be taken from the Westminster Supply Corporation. The work is 
being carried out to the specification of Mr. Bernard Drake. 


Lynn.—Prof. Robinson, in recent reports to the Elec- 
tricity Committee as to the p of the electricity works, said 
that he thought they would be ready by the end of . Among 
the minutes adopted by the Oouncil last week was a to 
accept the tender of Messrs. Spagnoletti & Orookes for w and 
fitting the theatre with 251 16-0.P. incandescents and a couple of 
aros at £308; also an instruction to the engineer to invite tenders 
for the wiring and fitting of the Technical School, to prepare a 
schedule of wires, cables, and materials required for the ensuing 12 
months, also to employ fitters as required for wiring and fi up 
consumers’ premises.” Mr. A. Howell, of Dewsbury, has 
appointed assistant electrical engineer. 


Midgley.—The Sowerby Bridge District Council has 
written to the Midgley District Oouncil, stating their intention to 
apply for a provisional order for supplying electricity within the 
Midgley gas area. Midgley Oouncil, however, propose to appiy for 
& provisional order themselves. 


Monmouth.—The Rolls Hall, Lord Llangattock's jubilee 
ift to the town, bas been fitted with 109 16-C.P. and 45 8-C.P. 
pe inside, and one 1,500-Brush arc lamp outside. Mosers. Siemens 
Bros. laid down the plant, and Mr. Waugh carried out the wiring and 
fi:ting. The Town Council has resolved to purchase a third turbine 
engine and dynamo for the electricity works extensions. 


Northampton.— Messrs. Lea & Warren have just oom- 
pleted the installation of an electrical plant at the new соев of the 
Northampton Mercury, Parade, ношишрып The rotary printing 
machines and tte linotypes will be worked by electricity, and the 
electric light is fitted in стаса ee of tbe extensive premises. 
The Northampton Mercury will be first printed by electricity in 
Whitsun week. | : 

Ogmore and Garw.—The Ogmore Valley Electric Light 
Company has intimated to the District Council that the period of 


their license is about to expire, and that they intend applying for a 
new order in July next. | 


Penzance.—The surveyor's electric lighting and refuse 


' destructor scheme is being printed for the Council to have а fall 


opportunity of considering it. 


Perth.—The Electric Lighting Committee discussed the 
question of sites with Mr. Hawtayne last week. Mr. Hawtayne sug- 
gested that a larger plant than that mentioned in his report should 
be erected, which would cost some £3,000 more. The committee 
agreed to recommend to the commissioners to adopt a site near the 
Smallpox Hospital, and Mr. Hawtayne was instructed to prepare 
plans and specifications for the execation of the necessary works— 
meking provision for the larger plant which he suggested should be 
erected—for the consideration of the commissioners. 


Rhyl.—The District Courcil has decided to apply for 
information as to the working of the Horsfall destructor system at 
Bradford, Leeds, Oldham, &c., and also to communicate with Messrs. 
Beaman & Deas, whose system has been accep‘ed at Llandudno and 
other places. 


Rochester.—The city surveyor having notified to the 
Corporation thatthe Chatham Electric Light Company are in the habit 
of opening up the roads and pavements for their purposes without 
proper notice having been given, it was resolved that the town clerk 
require the company to give three days’ notice provided for by the 
Btatute. 


Russia.—The plant at the Fontanka central station of 
the Socié: é d'Eclairage Electrique de Saint Petersbourg now comprises 
віх units of 500 H.P. and a seventh 500-H. P. engine and dynamo is af 
present in course of erection. 


Ryde (I. O. W.).—AÀs soon as the Council has procured 
its iig order, a special meeting will be held to discuss what 
to do wi 


Sheffield.—Mr. Bennett had given notice of a resolution 
for last week's Council meeting to instruct the Watch Committee to 
report as soon as possible as to the electric lighting of the main central 
streets where the tramway posts are already erected or are about to 
ba erected. Не withdrew the motion, however, but at the same time 
expressed the hope that the different committees would see their 
way to adopt the electric light, and so encourage its use by other 
people in the town. 

The Electric Lighting Committee last week held back their recom- 
mendation that a new 1,000-kw. steam alternator be purchased from 
Mesers. Ferranti, because they wanted an opportunity for further 
considering the question. 

South Shields.—The Town Improvement Committee 
last week decided to substitute п 5 пез for gas in Westoe 
village and about a dozen streets in the borough. 

T Guardians have adjourned for a month a ова! to consider 
в scheme to provide plant to generate its own electric supply for the 


workhouse, 
(Continued on page 821.) 
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THE POTTERIES ELECTRIC TRAMWAYS. 


IT is doubtless well known to many of our readers that there 
is in course of construction in the district familiarly known 
as the Potteries an extensive echeme of tramways and light 
railways. When completed the system will be 33 miles in 
length, and will serve the needs of one of the greatest 
industrial centres of the country, and one which has been 
hitherto badly catered for in INNO to means of trünsit and 
communication. | 

This important development in electric tramway enter- 
prise is being conducted under the ægis of the British 
Electric Traction Company, and the paramount advan- 


PorTERIES: 


tage gained by the work being undertaken by one company 
is that the system will be continnous and uniform 
throughout. 

The districts through which the lines radiate comprise 
geven important towns and many intervening villages, and it 
is clear that the efficiency of a tramway system which connects 
во many different places, all, doubtless, with conflicting 
interests, would depend upon the working arrangements 
being in the hands of one authority. 

Not only do we thus obtain a continuity of policy in the 
administration of the system, but traffic arrangements and 


conditions of servioe generally throughout the district are in 
complete accord; moreover, the economy of working one 
large system is obviously greater than the average efficiency 
of a number of small ones. Following the method usually 
adopted by the British Electric Traction Company in the 


development of local tramways, a subsidiary oompany—the 
Potteries Electric Traction Company, Limited—was formed 
to work the lines under discussion. It has a capital of 
£400,000, and the objects of the company were to construct 
new lines in the Potteries district of South Staffordshire and 
to acquire the tramways belonging to the North Stafford- 
shire Tramways Company and the tramways in the Borough 
of Longton, and of working all such tramways and light 
railways as one undertaking by. the overhead system of 
electric traction. 

It will afford some indication of the impo-tance of the dis- 
trict from а tramway point of view when it is mentioned 
that the population is estimated to be 385,740. That it is 
thickly clustered is shown by the following table, which 
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gives the number of inhabitants of the towns to be served " 


the tramways :— 
ye: Present estimated 


| population. 
Hanley 57,700 
Burs lem ous КЕ s ... 94,410 
Stoke-on-Trent... ns S .. 25,240 385.740 
Fenton Lot 19,500 : 
Newcastle-ander-Lyme ds үзе 

17, 
. and adjacent areas ... 175,600 


The powers to construct tramways in the various districts 
of the Potteries were not obtained simultaneously, hence it 
follows that oertain sections will be completed before other 
portions of the system. The section we are about to 
describe comprises practically the lines formerly owned by 
the North Staffordshire Company, which have been now 
completely equipped for electrical working. The power 
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hitherto employed on these tramways was atem, the total 


length of track thus operated being 64 miles.. From the 
records of 1897 we gather that the number of steam engines 
then in use was 20, the cars numbering 22. The mileage 
for the year was 174,916, and the passengers carried num- 
bered 1,989,047, The traffic receipts per mile run stood at 
14°75d., and the total expenses per mile run 9:04d. The 
average dividend peid on the ordinary shares was 8 per 
cent. | 

The contract for the electrical equipment was let to the 
Brush Company for £57,418, but they sublet some portions 
of the contract as follows :— | 


Buildings ues or . Mr. Arthur Fawkes, Loughborough. 
Overhead equipment and en- 
gines. 885 T "- 
Generators and motor cquip- 
ments ere .. British Thomson Company. - 


Mesers. Blackwell & Co. 


It might appear strange that the Kidderminster contract 
which was given to the Brush Company was entirely equipped 
with their own plant, and the present one, also. given to the 
Brush Company, is 
equipped with 
American plant. 
The matter is, how- 
ever, easily ex- 
plained. The North 
Staffordshire con- 
tract was consider- 
ably anterior to the 
one relating to Kid- 
derminster, and was 
obtained at the 
time when the 
Brush Company 
were not manufac- 
turing equipments. 
Although the Kid- 
derminster line has 
been finished коше 
time, the contracta 
were given out 
at a later date than 
those for North 
Steffordshire. 

The power house 
is situated in Stoke- 
on-Trent, on the 
site of the original 
tramway depot, the 
line or section weare 
describing running in either direction; on one side as far as 
Longton and on the other side of the generating station as 


far as Burslem. As we have previously explained, this por- . 


tion of the system comprises only a small part of the exten- 
sive lines the British Eleotrie raction Company are now 
engaged on. The plant at the power house, some of which 
is illustrated in these peges, consists of B.T.H. Co. 
multipolar machines driven by McIntosh & Seymour 
engines. There are two dynamos, and they have each a 
capacity of 100 kw. The engines are horizontal compound 
condensing. Ledward ejector condensers are used, and are 
supplied with water by a Gwynne’s Invincible centrifugal 
pump which is direct conpled to a motor. 

In one corner of the engine room is a 30-kw. generator, 
which may be driven direct from the bus bars of the line, or 
alternatively may be driven by an Universal -engine 
belted on to a pulley, which forms a coupling between the 
motor and the generator. 


The switchboard is of the usual tramway type; it is 


divided into panels, on which are placed the necessary 
instruments. 

A distinctly interesting feature of the power house is the 
negative boosters, of which there are two sets; but further 
reference will be subsequently made to these. The steam- 
raising plant consists of two Danks boilers, 30 feet by 7 feet, 

having flues 2 feet 9 inches. The coal bunkers are 
arranged so that coal may be shot into them. A Green’s 
economiser, the scrapers of which are driven by an 
electric motor, is employed, and for the feed water 
a Hayward-Tyler three-throw pump steam driven is used, as 


F. R. S., in a communication to the Royal 


PorTERIES ELECTRIC TRACTION: View or Morok-DRIVEN PUMP AND MOTOR GENERATOR. 


well as an electrically driven pump with variable speed 
pulleys. A cast-iron feed water tank, старе of storing 
12,000 gallons, is erected contiguous to the boilera, and this 
is supplied with water from the street, mains. 


(To be continued.) 


OCEANIC RESEARCH AND THE SUB- 
MARINE TELEGRAPH. 


Mr. R E. Peake, M Inst C. E, and Sir John Murray, K. O. B., 
Society of Edin- 
DRE on the pea! of the cable route between Bermuda, 
Turk's Island, and Jamaica, ss. Britannia, 1897, have given 


in a concise and comprehensive form the results of the 


work. | 
Before dealing with this paper it may not, be inappropriate 
to make some refer- 
ence to previous 
work of a similar 
nature, 80 that, the 
reader may better 
appreciate the situa- 
tion. i 
Since the cruise 
of H.M.S. Chal- 
lenger, 1873 to 
1216, ће ae 
o oceanográ 
has received valne 
able contributions 
from those who 
have directed their 
energies to the 
carrying out of the 
important enter- 


prises comprised 
under the head of 
submarine cables. 

Before the advent 
of the under - sea 
telegraph the ques- 
tion arose, What's 
the use of deep sea 
soundings? and at 
that time it was as 
difficult to angwer 
in categorical terms as F'ranklin's question, What is the use 
of a new born babe ? : 

In the discovery of the famous submarine telegraph 
plateau between Cape Race, in Newfoundland, and Cape 
Clear, in Ireland, a line of soundings some 40 to 50 miles 
apart, was considered sufficient evidence to justify the laying 
of a cable across the ocean, and the assumption that the 
cable of 1858 so soon ceased to pass any current owing to 
it3 being constructed on erroneous principles was less than 
half the truth, for its projectors had not the light that deep 
sea soundings, as carried out in the present day, casts upon 
the bed of the ocean. 

The excuse for the poverty of the preliminary survey lies 
in the fact that the methods in vogue for making soundings 
in those early days were primitive, and the knowledge of the 
specimens obtained from the bottom was small. The officers 
of the surveying vessels often judged these to be clay, but 
examination by eminent microscopists has since proved that 
they are filled with minute calcareous shells of Foraminifera, 
and minute siliceous shells of the Diatomacea. 

To-day we have improved upon the knowledge given us 
by early explorers, bnt experience has had ita share in stimu- 
lating it. During the laying of the first cable between 
Lisbon and Madeira in 1874 by the cable ship Seine, the 
preliminary soundings were taken at distances of about 
25 miles apart, and showed a tolerably level bottom, with an 
average depth of rather over 2,000 fathoms. Slight un- 
evenness of the bottom was met with, but no one supposed 
that this indicated anything that could interfere with the 
laying of the cable, or its security when leid. During the 
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process of laying, however, and when the ship was passing 
over one of the irregularities indicated, the cable suddenly 
and on sonnding, а depth of one hundred fathoms 
was found in place of the two thousand expected. The 
sudden shoaling of the water had caused the cable to snap. 
No blame could be attached to those in charge o* the work, 
because the soundings on which they based their calculations 
were considered, in light of those days, sufficiently close, and 
were supposed to give а guarantee of suitable bottom. 
Subsequently, in 1883, and prior to the laying of the 
cables between Spain and the Canaries, the ships of the ex- 
pedition, which was dispatched from London on this work, 
were fitted out with the most modern appliances, and pre- 
parations were made on an extensive scale for а thorough 
survey of the route. Mr. J. Y. Buchanan, F.R.S., of the 
scientific staff of H.M.S. Challenger volunteered to assist, 
and his experience and knowledge proved to ba of the 
service. 
In a communication to the Times of December 7th:of that 
you under the ' 
зай of Telegraph 
Enterprise and 


sea, from being 
represented on the 
chart by а mere 
blank of white 
paper, now contains 
more soundings 
than any other 
piece of deep water 
on the globe.” 

Over 500 sound- 
ings were taken by 
the two ships of 
the expedition, and 
altogether, in the 
survey of the sea 
for a cable 700 
miles in length, an 
aggregate of over 
half a million of 
fathoms of a 
ings were made. 

Almost on the 
direct line between 
Cadiz and Tenerife 
an extensive bank 
was found covered 
by only 50 fathoms of water, and rising with steep sides 
from the general level of the ocean bed to a height equal 
to that of the Peak of Teneriffe above the sea surface. 

A coral patch was discovered with 435 fathoms at its 
shoalest part extending in east and west direction for 6 miles, 
and 34 miles from north to soutb, with such precipitous sides 
that in опе “ cast on the western ledge the sounding weight 
after striking bottom in 550 fathoms, tumbled over and 
continued to sink, struck again in 620 fathoms, again 
tumbled over, and finally. found a resting place in 835 
fathoms. The coral from this patch was examined. by 
Prof. Moseley and pronounced to be Lophohelia Prolifera. It 
was found to be growing luxuriantly, the living stalks being 
rooted on dead branches of the same species. 

Taking the result of the Britannia’s work in oceano- 
graphio surveying, and reviewing the points worthy of 
notice, it is remarkable that no indication has been found of 
any upheaval similar to that which has produced the Ber- 
mudas group of coral islands, and shoals, crowning as they 
do, an eminence which rises abruptly out of the deep water 
of the Atlantic, " 

The 182 soundings taken by the Britannia over the course 
along which the cable was to be laid, and covering a strip of 
ground some six miles wide, have demonstrated to the 
satisfaction of the engineers of the expedition the evenness of 
the sea bottom in this locality, with its almost uniform depth 
of over 3,000 fathoms. 

The undoubted evidence (adduced by sounding No. 91) of 
hard bottom, or a hard object, in such a great depth as 2,994 
fathoms is of deep interest, and it is a pity that the material 
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brought up, consisting of-smăll granules.composed of calcite, 
should render it scarcely possible, in the opinion of an expert 
in the British Museum, to determine its souroe— whether of 
organic or purely mineral origin. MENU" 

hen experts are reticent as to such a rare find in the 
very deep water, it is well to refrain from spequlation. At 
the. same time, we should feel inclined to view such a spot with 
suspicion, and to such “a stony couch, bereft of its oozy 
bed,” take care to give as wide a berth as possible in finding 
a resting place for our cable. Е 

The formation of а coral bank on the western side of 
Grand Turk Island appears to b» an illustration of the 
“ piling of Pelion upon Ossa." The vast area covered by 
the South of Florida, the Bahamas, and Cuba, is one teem- 
ing hive of building polyps that, in a variation of the words 
: Tennyson, they may be said to “rise on stepping stones 
of their dead selves to higher regions.” B n 

The discovery that the south rocks near Sand Cay in the 
Turk's Island Passage are half a mile in error on the chart 
is а useful correo- 
tion, and serves to 
show the care taken 
in carrying out the 
survey. 

The ridge or 
bank with 200 or 
300 fathoms, w, ich 
was found to join 
the Turk's Islands 
to the Caicos, would 
have been an awk- 
ward barrier had 
tle establishment 
of a cable station 
on Turk's Island 
not averted it. It 
is not stated by 
Mr. Peake whether 
the formation of 
this ridge is coral, 
but judging from 
the character of 
the bottom deposits 
in the vicinity, viz., 
Coral Mud апа 
Coral Sand, we 
assume that it is. 

Mr. Peake states 
that the cable be- 
twen Bermuda 
and Grand Turk's 
Island lies in by far the deepest water of any cable laid u 
to the present time, not only in the maximum depth attained, 
but also in the average depth of the whole section. - The 
deepest water obtained on the route of the cable was 3,118 
fathoms, and the mean depth from cable house to cable house 
2,782 fathoms. i 

In one continuous run of 24 hours, during which 172 
miles of cable were payed out, the average depth was 3,044 
fathoms. 

The mean depth and mean temperatures along the route 
followed by the cable between Bermuda and Turk’s Island 
over a distance of 750 miles, were, Mr. Peake states, deter- 
mined with considerable accuracy. The difference between 
the observed temperature by thermometer and the calculated 
temperature from the observed resistanca of the laid cable b 
Matthiessen’s coefficient for the resistance of copper at dif- 
ferent temperatures amounted to 3:2? F. It appeared at first 
that this discrepancy was due to an error in thermometer 
values, but the instrumenta having been verified at Kew, the 
supposition was not warranted. This led to a determination 
of the coefficient by tests carried out on the return of the 
expedition by Mr. Н. A. Taylor, and these tests showed that 
the temperature co: fficient for the class of copper used in the 
cable was sensibly different from the coefficient obtained 
formerly by Matthiessen ; the alteration, it is said, having 
certainly only occurred within the last few years, and theat this 
may be probably due to electrical deposition, being now em- 
ployed in the manufacture of conductivity copper, thus 
giving increased density, and consequently higher conduc- 
tivity. The new coefficient applied to the observed resist- 
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ance of the laid cable gave a mean temperature of 36:26? 
against 36:57? F. by thermometer. 

The notes which Sir John Murray makes on the deposit 
samples obtained by the ss. Britannia are complete in detail. 
The deposita submitted for examination numbered in all 116, 
and are from depths varying between 224 and 3,150 fathoms. 
Arranged in zones of 500 fathoms they appear as follows, 
viz.:— 


17 samples come from depths less tban 500 fattoms 
22 ii й „ between 500 ара 1,000 „, 
4 „* vp! » » 1,000 „ 1,500 ” 
2 n » » " 1,500 » 2,000 5 : 
7 » 9 " $e 2,000 » 2,500 » . 
45 55 »" » " 2,500 „ 3,000 » 
19 j is » greater than 9,000 „ : 


The sea bottom in the very deep water is showa to be 
covered by Red Clay, extremely uniform in character and 
in composition. Е 
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or undesirable load. Given width sufficient for both truck 
and animal, and it is easy to see how cheap and convenient 
may be such a method for constructing pioneer railways. 
The Engineering Times, which illustrates and describes the 
system, states that; at Caborca, in Mexioo, a line of 21 miles 
in length, ‘with rolling stock to carry 100 tons per day over 
‘the line, only coet when equipped £240 per mile, and it is 
certain there must be many hundreds of miles of road in 
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POTTERIES ELECTRIC TRACTION: VIEW OF SINGLE BET. 


For 78 soundings, tabulated under the greatest depth as 
Red Clay, the erg ne as set forth in the summary gives 
the percentage of Oalcium Carbonate, for Red Clay of a 
brown colour, as 11:5 cent., with a few pelagic Fora- 
minifera and coocoliths. A residue (88:5 per cent.), 
minerals (2 cent,), Siliceous Organisms (1 per cent.) 
Sponge spicules, Fine Washings 85°5 per cent. 


(To be continued.) 


A Novel Mono-rail System.—A French engineer, M. 
H. F. Caillet, has brought ont an entirely novel mono-rail 
system. It is unpretentious, and does not aim at high 
velocities. The invention is simply a single rail laid on the 
рош or on the usual sleepers, and the vehicles are carried, 
ike bicycles, on two wheels in line, fore and aft. There is 
no attempt at an exact balance. For а manual truck there 
ів a laterally projecting handle on which a man pushes, 


countries like Spain or Venezuela where such railways 
would effect enormous economies upon the pack mule. A 


mule, now limited to 800 lbs. of load, would do treble the 
work on the mono-rail. The difficulty, however, which will be 


chiefly obstruotive is that of breadth. Still, the economy 
would enable an occasional narrow part of road to be 


two horses up a grade of 1 in 20. We 


ible 
"blastod 
out to sufficient width. There are, no doubt, many miles 
of country roads even in England where such a system 
would enable greater loads to be carried, owing to the reduc- 
tion of friction. The mono-rail should be adaptable to elec- 
trical work. It might be made во їп two ways—either by 
using a light animal as the balance-pole bearer, and electrical 
power to do the real traction, or by carrying the balance-pole 
on an arm with a light wheel on the ordinary road surface, 
the load being carried on the single rail, which could be most 
cheaply laid alongside roads not suited to heavier systems. 
The running friction of the mono-rail is very small, and an 
illustration is given of a truck of 4 tons capacity drawn by 
lieve there is a 


field for this simple railway. A mono-rail system which 


aims at slow 8 


is novel. 


—— 
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ELECTRIC LIGHTING NOTES. 


(Continued from page 816.) 


Shoreditch.—The Vestry on Tuesday approved the action 
of the Lighting Committee in instructing Mr. Newton Russell, chief 
electrical engineer, to obtain estimates for a lathe, a 2-horse-power 
motor, and one light and one heavy dri machine for the new 
workshop. It was decided to authorise the Committee to purchase 
the pans аз recommended by the engineer. The Protector Lamp and 
Lighting Company, of Eccles, near Manchester, submitted a tender, 
offering 5s. per lamp per annum for the privilege of advertising on 
the gas and electric lamps, totalling 1,175, for a period of three years. 
The offer, which was the only one received in reply to advertisement, 
was, however, not entertained. 


Southampton.— 31,739 units were sold during the 
month of April, being an increase of 14,231, от 81 per cent. over the 
number sold in April, 1898; the equivalent of 1,238-O.P. lamps were 
connected in April, bringing the total up to about 20,500. The 
electrical engineer has reported that a momentary rise of pressure on 
the positive side of the network occurred on Saturday, April 22nd, at 
9.30 a.m., due to the starting resistance of the negative balancer 
being short circuited, The result was to break several lamps on con- 
sum-re' premises and to blow fuses. The broken lamps were being 
replaced on application at the works. The starting of the balancer 
had since been effected by a different method, which prevented the 
possibility of the short circuit occurring again. The contract for the 
extension of the station for the battery house has been placed with 
Messrs. Playfair & Too 


Southport.—The Council has passed the minute of the 
Electricity, Finance, and Tramways Oommittees, recommending the 
borrowing of a sam of £55,000 for electricity purposes. 


Stafford.—The Electric Lighting Committee reported to 
dein. Daring she pi sear tho плыш, bas been tly 
ion. During the past year the un i irly 
successful, the amount of electrical energy generated showing an 
inorease of over 15 percent. on the previous year, and the number 
of 8 О.Р. lamps or their equivalent connected being 7,346, an increase 
of 1,1146. The department have been able to pay the whole of their 
working and interest upon borro capital, but the pay- 
ment to fund in reduction of capital will have to be drawn 
from the balance standing to the credit of the department. 


Stirling.—The National Elcctric Free Wiring Company, 
Limited, has been bringing a free wiring proposal before the Police 
Commission Lighting Committee. 

The Police Commission last week decided to borrow £25,000 for 
electric lighting purposes. 


Sunderland.—The Lighting Committee has resolved to 
obtain a armature for No. 8 steam dynamo, at an estimated 
eost of £370 ; that additional instruments for the switchboard exten- 
sion be obtained, at an estimated cost of £55; that, owing to the 
increased demand for lighting at the Workhouse, the estimate for 
extension of mains thereto be increased from £2,200, already sano- 
tioned by the Council, to £2,350. | * 


Taunton.—The electrical engineer (Mr. E. B. Thornhill) 
to the Oouncil that the second steam alternator has been 


bas re 
erected. Daring the past quarter the equivalent cf 1,420 8-O.P. 
lamps had been connected with the mains. 


Teddington.—As a result of the joint opposition of 
Twickenham and Teddington, the Board of Trade has notifled to the 
оиа Council that the provisional order will not be proceeded 


Tewkesbury.—The District Council proposes to make 
application for 1 order. Pro ' 


Wakefield. — The Electric Lighting Committee has 
decided to raise the salary of Mr. Brydges from £200 to £225, and 
by annual increments о? £25 up to £300. 


- Windsor.—Preparations were begun here on Monday for 
the celebration of the Queen’s birthday by the erection of a triumpbal 
arch of floral design below Henry VIII’»s Gateway, on the Oastle 
Hill. It is to be illuminated at night by 1,000 electric lights. The 
Guildhall will also be electrically illuminated. 


Wormit.—On loch inet. an electric light installation 
was inaugurated, the leading inhabitants taking part in the celebra- 
tion. The streets are to be lighted by arcs. The public will be 
The work was carried out by the British 
Illuminating Company, Limited, of Edinburgh and Newcastle, 


plant is 350 lights. 
capable of supplying 600 lights, and will include a 300 ampere-hour 

and two sets of engines and dynamos. The present plant 
with the aid of the battery will supply about 50 houses. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Birkenhead.—At a special meeting of the Council on 
Wednesday the full scbeme cf electric tramways was to be considered. 
Applicaticn is to be made for sanction to borrow £208,678 194. 10d. 
for carrying out the scheme. 


Bolton-Ecles.—The Woraley District Council is con- 
ferring with Farnworth, Kearsley and Little Hulton District Oouncils 
re the advisability of extending tramways through their townships. It 
is stated that in connection with the Bolton Gorporation scheme, 
several proposals have been propounded whereby the Bolton trams 
could be extended beyond Farnworth, where the present line finished 
right on to Walkden, through Worsley and Winton, and a connection 
established with the present Manchester tramway system at Eccles. 
Though in its infancy this scheme is said to be quite possible. 


Brighton.—The Bill of the Brighton Marine Palace and 
Pier Com includes among other things a proposal to make and 
work an e tramway on the pier. 


Bromsgrove.—The Rural District Council has appointed 
a Oommittee to confer with a Committee of the Bromsgrove and 
North Bromsgrove Councils, if they thought fit, as to the applicz- 
tion made to the Light Railway Commissioners for power to con- 
struct a light railway from Bromsgrove to the railway station, and 
from Rock Hill, Bromsgrove, to Li:kay Ind. 


Chatham and Gillingham.—Sir Courtenay Boyle held 
sn inquiry on 12th inst. at the Board of Trade, Whitehall, to hear 
objections to the confirmation of the order authorising the construc- 
tion of a light railway to be worked by electric traction between 
Chatham and Gillingham. Messrs. Ashurst, Morris, Crisp & Co. 
represented the Chatham and District Light Railway Company, the 
promoters of the scheme. There was no objection to the order, but 
the representatives of the various authorities sought to insert clauses 
for the protection of the roads, pipes, and sewers. 


Huddersfield. — The Tramways Committee of the 
Hadderiífield Corporation has decided to recommend the Town 
Council to include in their next Parliamentary Bill an application for 
powers to extend their tramway system. The рор extensions 
would be wholly within the boreugh boundary. The Lindley section, 
it is suggested, shoald be extended to Birchencliffs; the Lockwood 
section, to the borough boundary at Netherton; the Berry Brow 
section, to Honley; the Fartown section, to tbe borough boundary, 
with a branch off to the Ashbrow Road to Deighton, a circular route 
from Almondbury to Waterloo by Fenny Lane, and other minor 
extensions. For several of these extensions Parliamentary powers 
have already been obtained. The whole of the extensions 
would measure 11 miles 810 yards. It appears from tho statements 
submitted to the Oouncil that there і a desire on the part of some 
of the surrounding districts to come to terms with the Oorporation 
in order to have the tramways extended to their respective dis- 
tricts—chiefly Holmfirth, Newmill, Kirkburton, Marsden, and Elland. 
The total approximate length of tramways necessary to connect these 
districts is 13 miles, and the estimated cost £130,000. The cost of 


mentary 
mittee 


Leeds.—An effort is being made by the Leeds Tramways 
Committees to have the equipment for the electrical tramway to 
Headingley so far advanced by the end of June as to be able, during 
the three days of the England v. Australia cricket match, which com- 
mences on the Headingley ground on June 29th, to temporarily run a 
service of electrics! cars between Boar Lane and the Oak. Already 
the majority of the side brackets are in position, and only the trolley 
wire remains to be fixed. The new 1,300 horse-power engines will 
not be ready until some months later, but the Leeds Mercury under- 
stands that daring the three ee in question both the present 400- 
horse engines will be worked. Usually only one of the engines is 
used, the other being held in reserve in case of any mishap. As the 
traffic to Headingley during those three days is expected to be excep- 
tionally large, the Oommittee feel justificd in ting exceptional 
means for coping with it. 


Leeds-Bradford.—The Select Committee of the House 
of Commons on 11th and 12th inste. resumed the consideration of the 
competing Bills of the Bradford and Leeds Corporations, which have 
for their object the extension of the tramway systems of the two 
towns. The chairman, Mr. Molloy, said that the committee found 
the preamble of the Bradford Bill proved so far as it relates to that 
part of the measure which covers the question of tramways, and that 
the preamble of the Leeds Corporation Bill was not proved so far as 
the tramway portion was concerned. | 


Limerick.—The proposed electric tramways gave rise to 
a short discussion at last week’s meeting of the Harbour Board. The 
secretary read a letter from Mr. F. M. Fitt, solicitor, lodging the par- 
ticulars, and stating that an application under the Tramways’ Act 
was to be made to the Lord Lieutenant in Council, through the 
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Limerick Corporation, and as the proposed tramways would affect 

portion of the Harbour ; the board were asked to state 

whether they assented to, or ted from, or were neutral to the 

Propos scheme. After discussion, the matter was left over until 
e Corporation has decided upon the matter. 


London.—The Board of Trade have recently confirmed 
the London United Tramways, Limited t Railway Extensions), 
Order authorising the construction of light railways in the Oounty of 
Middlesex from Uxbridge to Hanwell. 


Lowestoft.—The Light Railway Commissioners held an 
inquiry last Friday into the application of the East Anglian Light 
Electric Railway Company for powers to run from Southtown to 
Kessingland, through Lowestoft. Among those present were Mr. 
J. F. Albright ( director of the Drake & Gorham Electric 
Power and Traction Oompany), Mr. Walter Beer (of Messrs. Seaton 
and Beer, engineers for the scheme), and Mr. W. O. O. Hawtayne 
(elc ctrical engi and joint engineer for the scheme). Mr. Beer, in 
the course of his evidence, said that the gauge would be 3 feet 6 inches, 
the overhead wire system being adopted, current being supplied by 
the Oorporations of Yarmouth and Lowestoft. Evidence in opposition 
was given against the scheme by the Great Eastern Railway. Various 
otber points were raised, and these Lord Jersey intimated would be 
duly considered. | | 


Newcastle-on-Tyne.—The report, or as it has been 
called “ public manifesto," which was recently prepared by Mr. Lawr, 
the borough engineer, in the course of which he wrote in no un- 
measured terms agsinst the adoption of the overhead trolley for 
Newcas‘le, has been withdrawn. It was an ably put together 
report, no doubt, but it was not in accordanoe with the remit 
of the Oouncil, and, futher, in the words of the chairman of 
the Tramways Committee, it “cast serious reflections upon the 
members of tbe Oommittee.” The Oommittee had a long debate 
on the matter last week, after which Mr. Laws said he was astonished 
to find that his report had caused personal pain to committeemen and 
councillors, and he expressed his regret and asked to be allowed to 
unconditionally withdraw the report. This was to, and he 
will now report as to the Council's simple reniit, which was: As to 
whether in the streets in the centre of the city some system other 
than overhead traction is practicable, to bé worked in conjunction 
with the overhead system in other streets.” 

The New Tramways Oommittee has resolved that the archi- 
tect for the power station, car sheds, &., should be one in 
business in Newcastle, to work in conjunction with Mr. Hopkinson, 
electrical engineer. The Purposes Oommittee was elected to consider 
and report as to the sections cf the new electrical trams. It was the 
general view that work should bs ccmmenced at the very earliest day 

sible after the parsing of the Bill, and tbat all preparations should 

made in the meantime for going on with the work. In a com- 
monication from Mr. Hopkinson, it was suggested that the rails 
should be 108 lbs. instead of 96 lbs., as given in the expert reports, 
on the ground of greater durability and proportional economy. The 
committee ad Mr. Lawr, borough engineer, to through to 
Manchester, where he would see a section of the heavier metal, and 
be able to talk it over with the electrical engineer. 


Plymouth.—No difficulty was experienced by Alderman 
Bray, the chairman of the Tramways Oommittee, in oe the 
Plymouth Town Council to = to the extension of c traction 
to the Oompton section of the u 
before the work is actually bogun the Corporation should bave an 
opportunity of seeing that electric traction is a success on the Prince 
Reck route which will shortly be ed. In order to give effect to 
this it was proposed to strike out of the Oommittee’s recommenda- 
tion that “ u sanction соор received the scheme be proceeded 
with as quickly as possible” the last four words, but this was only 
done by the vote of the Mayor. In any event, however, 
electric traction will be in operation on the Prince Rock route long 
before effect can possibly be given to the proposal to extend the 
system. | 

Ringsend.—The bricklayers at work on the erection of 
the Du United Tram Oompanies have struck work because the 
engineer complained that they were not working hard enough when 
on overtime. 


Staffurdshire.—The Board of Trade and the Rowley 
Regis District Council havirg given their sanction tothe Electric 
Traction 3 for the construction of tramways in the Bradley 
Heath and Old districts, Mr. Law, of Kidderminster, has been 
instructed to immediately proceed with the Jaying down of the rails 
between Oradley and Netherton. Е 


Stirling.—The electric tramway scheme of the British 
Electric Traction Company came formally before the Police Oom- 
mission on Monday. It was remitted to the Lighting Committee. 


Swansea.—At Swansea the work of relaying the tramline 
is rapidly approaching completion and the erection of the generating 
sta is in hand. It is expected that the line will be worked by 
electricity by the end of the year. 


TELEGRAPH AND TELEPHONE NOTES. 


Battersea and Post Office Telegraph Wires.—The 
Vestry recently granted permission to the Post Office authorities to 
lay underground pipes from Lavender Hill to the eastern boundary 


néertaking. It was suggested that — 


. of the parish on condition trat the pipes were used solely for Post 


Office telegraph wires.” The secretary of the General Post Office 
has declined to accept this condition, stating that it is not for a 
road authority to inquire for what purpose the Postmaster-General 
proposes to use any telegraphe, and referring the Vestry to the 
judgment of the Railway Commissioners in the case of tbe City of 
London. The Vestry bave, however, decided that the condition is a 
дерин one, and to inform the secretary that it cannot be 
wi wD. 


The Excessive Charge for Telegrams to India.—At 
the mecting of the members interested in tbe question of the reduc- 
tion cf cable rates, held in one of the committee rooms of the House 
of Commons the other day, Sir Edward Sassoon presiding, it was 
agreed that the joint letter signed by the Telegraph Committee of the 
House of Commons, and by the leading merchants, banker», aud 
exporters of China, Sin re, and Australia, asking for a Parlia- 
mentary inquiry, shoul forwarded to the Ohancellor of the 
Exchequer, Mr. Chamberlain, and Lord George Hamilton. In the 
cousse of discussion it was intimated that the Viceroy of India was 
in sympatby with the object of the meeting; and one of the speakers 
cited figures which showed that only one telegram out of 110 pasting 
between this country and Indis, the Far East, and Australia is a 
message of a social character, the other 109 having relation to purely 
mercantile matters. The expenditure in this connection by London 
merchants alone was stated to be more than a million and a quarter a 


German Telegraphs to the East.—In connection with 
the tendency lately shown by Germany to establish ber influence in 
Asia Minor, we learn that the German Government is about to send 
an important «xpedition to conduct an exploration cf Asia Minor, 
Armenia, and Mesopotamia. Long sgo it was suggested by Moltke 
that G.rmany should make herself the paramount power in the 
Euphrates basin. In so doing the ent lsndline to India viá 
Baghdad and tbe Per-ian Gulf would fall urder German control, and, 
doubtless, fcrm a serious competitor to the (zisting joint-purse lines, 
wbich are only able to keep up the present bigh charges for 


to Icdia owing to tbe present bad organisation on the Turkish line, 


We learn that the German vessel Altona has appeared off Muscat, 
and will probably visit other ports in the Persian Guif. The reasons 
given for this action are that, in view of the great importance which 
the Persian Gulf must one day assume in the communication of 
Eu with Eastern Asia, Germany cannot preserve an attitude of 
in ce. The extension of the railway system of Europe to the 
shores of the Persian Gulf is only a question cf time, and should a 


German cable be laid to the Far East, the only ble route lies 
across the Gulf, as Germany would naturally desire to avoid the Sues 
Oanal 


The German Trans-Atlantic Cable —We understand 
that the cable steamer Britannia, belonging to the Telegraph Oon- 
struction and Maintenance Company, arrived at the Azores early this 
week to take soundings for the projected new cable between Germany 
and the United States. The result of this survey will be awaited 
with interest, as for several hundred miles along the route a depth 
exceeding 3,000 fathoms may be expected. 


The Proposed Pacific Cable.—In the House of Lords 
on Monday last, the Earl of Aberdeen asked Her Majesty's Govern- 
ment whether, in view of the importance of an understanding beiog 
arrived at between Her Majesty's Government and the Governments 
of Oanada and of the Australian Colonies, with reference to the pro- 
posed Pacific cable, Her Majesty's Government would be to 
reconsider some of the stipulations recently set forth by them in 
relation to the scheme. The feeling on the part of Oanada and of 
the Australian Colonies, so far as he had been able to ascertain it, 
was that the conditions on which the Ge vernment were prepared to 
offer, ''for a period not exceeding 20 years, an annual subsidy not 
exceeding a maximum limit of 420,070 in any cne year,” were 
extremely stringent. He was sfiaid that an impression m be 
created that the Government did not regard the project that 
confidence which they had hoped for, and that, therefore, it might 
not be carried out with such facility as was desirable. The principle 
giving some contribution having been admitted, he could not help 
thinking that it would have been a perfectly safe and reasonable 
course for the Government to ha ve gone a little further, not so much 
as to the amount, but as to the manner in which their aid was offered. 
The feeling of Oanada and of the Australian Colonies towards the 
mother country was of an excellent character, and it would be a 
great pity if anything were done tocheck their confident expectations 
regarding the readiness of the Government to meet them at least 

way, in such an undertaking as this, which was obviously, either 
directly or indirectly, for the benefit cf. the Empire at large. The 
attitude of the Government, as ex pressed through the Colonial Office, 
had been eminently one to encourage and foster the desirable state of 
feeling to which he had referred, and he hoped it might be possible 
for Her Majesty's Government to still further strengthen the ties 
between the Colonies and ourselves,snd help forward this great 
scheme by relaxing something of the stringency of the conditions 
upon which the subsidy was offered. 

In reply, the Earl of Selborne assured the noble lord that there 
was no intention in the letter anncuncing the Government's decision 
upon this subject, either of throwing cold water upon a project of 
such great public interest, or of conveying tbat decision in a manner 
which would seem to ba ungracious. The matter had been а росі 
deal discussed in the Press, and, somewhat to his surprise, particular 
stress had been laid on that paragraph of the letter which stated that 
the construction of this cable vas of greater importance to Au 
and Canada than to the United Kingdom. Surely the two proposi- 
tions were not incompatible. It might be perfcctly true at one and 
the ваше time that a project such as this ht be of great 
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interest to the Empire, snd also that it would have greater 
importance to specific portion of the Empire. He thought that 
what was meant to be expressed in the parsgrsph stated no more 
than the fact. It was open to anyone who read tke letter to form his 
own opinion as to whether the particular proposal which the Govern- 
ment made was the best or not in the circumstsnces, but he did not 
think that anyone who really understood it in its financial aspect 
would say that it was un us, because it was nothing more nor 
less than an offer to bear the full share of the annual burden, which 
had been suggested as appropriate by the Governments of the 
colonies concerned, and at the same time not to demand any sbare in 
any profits that might arise. That might or might not be the best 
attitude to adopt, but whatever opinion might be formed in that 
rsspect he did not think it could be criticised as an ungenerous offer. 
The maximum of £20,000 seemed, according to the evidence adduced 
before the Committee, to be the largest possible sum on the propor- 
tion of five-eighteenths that could ever fall upon the Government of 
this country to bear. The noble earl had commented on what be had 
described as the stringency and severity of the conditions. Those 
conditions, however, were only of the kind which the Treasury made 
it a rule to impose whenever this countzy bore a share in any project 
such as this one of the Pacific cable. ere was no ulterior motive 
lurking underneath them. They were merely those which the ex- 
perience of the Post Office and the Treasury had shown them it was 
prudent to insist upon as the most likely to conduce to the efficiency 
of the work and the satisfactory maintenance of the service. But if, 


as would a ; the Australasian and Governments had 
any objections to urge on any to the exact form in which this 
proposal had been made, Her Majesty's Government were perfectly 


prepared to review the whole matter in the light of those representa- 
tions, with a sincere desire, if possible, to arrive at a decision which 
would be mutually satisfactory to all the Governments concerned. 

Lord Tweedmouth said he was glad to hear the assurance that this 
arrangement was open to revision, and that the door was not finally 
colored. He thought the conditions were extremely stringent and not 
fair, if ali this country was to do was to provide, in the event of a 
certain deficit, a proportion ч it year ear up to the sum of 
£20,000. He did not upon the offer by Солана to the 
Oolonies as in any sense a li one. 

А rumour prevails that a certain cleavage of on has taken place 
witbin the Government as to the assistance which ought to be given 
tothe carrying out of the cable scheme. At all events, it is asserted 
that Mr. Chamberlain would gladly see the utmost practical support 
given to the undertaking. 

Generalapproval was expressed at the announcement made by 
Lord Selborne in the House of Lords that, in view of tbe dissatis- 
faction signified by the Australasian and Canadian Governments, Her 
Majesty's Government are prepared to reconsider their attitude 
towards the all-British cable scheme. It is understocd that Mr. 
Ohamberlain was much impressed by the opinions placed before him 
earlier in the day by the Agente-General for the self-governing 
Colonies, and that Lord Selborne’s statement, which expressed the 
sincere desire of Ministers to arrive at a decision which would be 
satisfactory to all the Governments concerned, was the official inti- 
mation of the outcome of the conference. 

The Central News is informed that Lord Strathcona and Mount 
Royal, as High Commissioner for the Dominion of Canada, sceom- 

by the Agents-General of some of the 5 Colonies 
uf tbe Empire, һай a conference with Mr. Chamberlain at the Colonial 
Office on Monday on the subject of the new Pacific cable. The pro- 
ceedings were private, but the Oentral News learns that certain 
modifications of the original scheme were talked over in a friendly 
way, and that Mr. Ohamberlain promised, on bébalf of the Imperial 
83 that the suggestions made by the Agente- General should 
have careful consideration. The 


roject has been by no mesns 
abandoned, and in official quarters t is very good e that an 
all-British cable scheme will before long be an accomplished fact. 
Telegiaphic Interruptions and Repairs:— 
CABLES. Down. Repaired, 

Amason Oompany’s cable— 

Oable beyond Gurupa... June 11th, 1898 .. ees 
dai rove pct cable— 

Ilo Ilo- 245 .. May 5th, 1899  ... m 
Parsw-Maranbam — .. +, April 10th, 1899 ... see 

LANDLINNS. 


March 16th, 1899 ... is 


lend А 
Communication between 
| каше ыо dr aped March 23rd, 1899 ... er 
and Cochabamba via) May 9th, 1899 eee еге 


The Telephone Question.—It is stated that the directors 
of the National Telephone оешу а made an important modi- 
fication respecting the rates for ex 

Oounty of London. Hitherto the company's ordinary tariff rates 
^ have applicà only in case where the subscriber's premises are situate 
within 1j miles cf the company's nearest exchenge. and if the 

remises have been situate at А т distance ап extra charge bas 
en imposed for each additi half mile or thereof. The 
directors have now decided that the ordinary tariff rates are to apply 
generally throughout the Oounty of London without regard to dis- 
tance, so that any person whose residence is situate within the county 
will be enabled to obtain the telephone service throughout for £10 
annum. 

It is also stated that the National Telephone Company has notified 
Norwich that it will accept a £5 rental annum for calls within 
a radius of one mile from the central ex e. The present rate is 


ge telephone tervice within the 


£8 for a distance of half a mile. But the company also propose to 
limit the number of calls under the reduoed rate to 800 annum, 
while any calls after the first 800 must be paid for at 1d. each, or 6s. 
per 100 if paid in advance. 


The Telephone System.—In the House of Commons on 
Monday Mr. Rickett asked the Secretary to the Treasury whether 
tbe Government could make the provitions of the Telegraphs (Tele- 
phonic Communication, &c.) Bill applicable to non-county borough 
as well as to county boroughs; failing this, whether the Government 
would give special consideration to the cases of those non-county 
boroughs whose rateable value exceeded that of some of the county 
boroughs. The hon. member also asked whether it was the intention 
of the Government to proceed with the Telegraphs (Telephonic Oom- 
munication, ёс.) Bill this Session; if во, whether he could state when 
the second reading of the Bill would be taken. Mr. Hanbury said, 
in reply, I sm sorry if the Telegraphs Bill has been delayed owing to 
my absence; but I hope that the second reading will be taken soon 
after Wbitsuntide. It is intended to make the provisions of the Bill 
extend to urban sanitary districts, subject, of course, to the discre- 
tion of the Postmaster-General in individual casea, That, of course, 
will inclade places like Scarborough. 


Wireless Telegraphy.—It is stated that Brigadier- 
General A. W. Greely, chief officer of the Army Signal Corps, has 
issued his report on the recent experiments with wireless telegraphy 
apparatus. It states that the great delicacy of the system, and con- 
stant necessity for the adjustment of the receiver, made the trane- 
mission of messages uncertain and unreliable. General Greely doubts 
whether it can possibly supplant the wire system for ordinary tele- 
graphic purposes, though its value when installed on ships, light- 

ouses, and lightships should be great. While secrecy of transmission 
is found to be among the probabilities up to the present stage of the 
wireless experiments, the report does not warrant a positive predic- 
tion that this will be secured in the new system. 

With referenc» to Mr. Preece’s lecture on ZEtberic Telegrapby ” 
at the Society of Arts, Mr. H. W. Allen, secretary to the Wireless 
Telegraphy and Signal Company, Limited, writes to the Times 
as follows:—‘I am requested by my directors to state: 
That the Wireless Telegraph Company are ready at any moment 
to instal the apparatus for effecting telegraphic communica- 
tion between Guernsey and Sark and between South Sand 
Head Lightship and Dover, by Mr. Marconi’s system. Considerable 
correspondence on the subject of the connection between Sark and 
Guernsey bas teken place between the authorities of the Post Office 
and this company, but up to the present moment that Department 
has not made sn acceptance of the terms which have been laid before 
them by my directors for wee out the above work. As an 
impression may be conveyed by Mr. Preece's remarks that some 
objection «xists on the part of my directors to undertake this work, 
I am directed to inform you that these installations can be completed 
within а brief period of tbe receipt of sn order from the Post Office 
to undertake them. In view of the perfectly successful demonstrations 
which have been made of the мыйк, of Mr. Marconi's system 
between Dover and Boulogne, a distance cf 30 miles, it must be obvious 
that workirg between Bark and Guernsey, а distance of six miles, or 
between the South Sand Hesd Lightship and Dover, a distance of 
three miles, would not present the slightest difficulty. It is only 
оте to the weight and authority of Mr. Preece's name that we feel 
called upon to ask you to be gcod enough to insert this letter, as 
otherwise perhaps Mr. Preece's remarks would lead the public to 
believe that my company could not or would not carry out the 
work "n by the Post Office authorities and Trinity House." 

A New York tele 


waves from interference except ss intended by the operator. Prof. 
Lodge tock out a patent for wireless telegraphy on August 16th last, 
. Prof. Lodge uses an in- 


ensify 
cones to collect them. Heclaims to be able so to tune and synchronise 
his instruments as to ensure secrecy in ætheric telegraphy.” - 
On Saturday last the South Foreland lighthouse was visited by a 
commission from the Dutch Government for the purpose of inspect- 


. system. 
Netherlands Government p e to adopt the system on their 
coast line for defensive purposes, and as a means of communication 


between lightships and the shore. 


OONTRAOTS OPEN AND CLOSE D. 


OPEN. 


Barton-upon-Irwell.— June 6th. The Guardians want 
tenders for the wiring and fitting of their new infirmary buildings, 
Green Lane, Patricroft. Specifications, ёс, from Mr. G. R. Peers, 
consulting engineer, 96, Deansgate, Manchester. 


Battersea.—June 7th. The Vestry wonts tenders for the 
su ply of mains, water tube boilers, steam dynamos and engines, See 
" Official Notices " April 14th. | 


Bexley (Kent).—May 31st. The L.C.C. Asylums Com- 
mittee is wanting tenders for the installation of telephones, fire 
alarms, tell-tale clocks, and call bells at the Heath Asylum, Bexley, 
Kent. Instructions, &c., can be obtained from Mr. R W. Partridge, 
clerk of the Asylum Committee, 6, Waterloo Place, 8.W. 
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Birkenhead. May 26th. The Corporation wants 


tenders for the supply and delivery of 100 electric meters. Bee 
“ Official Notices ” May 5th. 


Birkenhead.— June 9th. The Corporation wants tenders 
for one 225-kw. direct current high speed steam dynamo. See 


н Official Notices " this week. 
Blackpool.— May 20th. The Tramways Committee 
Notices” May 


wants tenders for ten bogie tramcars. See Off 
5th. 


Brighton.—May 29th. The Council wants tenders for 
the supply of auxiliary switchboards and switchboard gallery at the 
electricity works. See Official Notices" May 12th. 


Christiania—May 24th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty's Consul- 
General at Ohristiania stating that tenders are invited by the 
Obristiania Electric Works until May 24tb, 1899, for the supply of 
electric cables. Such particulars as have been received may be 
examined on personal application at the Commercial Department of 
. the Foreign Office any day between the hours of 11 a.m. and 5 p.m. 


Crewe.—June Ist. The Corporation wants tenders for 
boilers and eccnomisers, engines and dynamos, centrifugal pump and 
motor, mains, battery, switchboard, and travelling старе. Вее 
“ Official Notices” May 5th. 


Dadley.—June 17th. The Electric Lighting Committee 
wants tenders for water-tube boilers, economiser, steam dynamos, 
balancers, switchboard, cables and street work, arc lamps, and travel- 
ling crane. See Official Notices” this week. 


Edinburgh.—May 22nd. The Council wants tenders for 
био сад driven fans for induced draught, See Official Notices” 
y Sth. 


Enniskillen.—May 22nd. The Urban District Council 
invites tenders for supplying and fitting up gas engine, dynamo, and 
complete electric light installation for lighting New Town Hall, 
Enniekillen, according to plans and specifications prepared by 
Messrs. Anthony Scott, M. S. A, aud Wm. A. Scott, A.R I.B A., archi- 
tects, and which can be seen at their ссе, 16, William Street, 
Drogheda, or at the Town Clerk's office, Enniskillen. 


France.—May 25th. The French Post and Telegraph 
Authorities in Paris are invi tenders until the 25th inst. for the 
supply of 240,000 porcelain insulators. Particulars may b» obtained 
from, and tenders are to be sent to, Le Sous Sccretariat d'Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Hackney.—June 18th. The Vestry invites tenders for 
trenching, troughing, cables, joint boxes, jointing and house services. 
See Official Notices May 5th. 


Halifax.—May 26th. The Corporation wants tenders 
for 100 tons of 2-inch and 21-inch cast-iron pipe. See "Ofcial 
Notices May 12th. | 


саноа une Ist. The Guardians of the Poor of 
. Mary, Islington, invite tenders from persons d to carry 
out the necessary works for the installation of the e electric light at 
the New Infirmary for the Parish at Highgate Hill. Further 
information, copies of plans, &c., from Mr. W. Smith, architect, 65, 
Ohancery Lane, W.O. 


that tenders are invited by the асла of Kertch for the supply 
electric lighting plant snd 
tramways in that town. 


St. аса 23rd. The Vestry wants tenders for 
about 22 miles of -covered armoured cables. See “ Official 
Notices " May 12th. 


Sheffield.— Jane 5th. The Health Committee is inviting 
tenders for engines, electric lighting plant, pumps, m ulleys, 
and other engineering work required at the destructor. culars 
and specifications from the Oity Surveyor (Mr. Wikes), Town Hall, 
on payment of one guinea, returnable as usual. 


Spain.—Jane 2nd. Tenders are being invited until 
June 2nd by the municipal authorities of Medina-Sidonia (Cadiz), 
for the concession for the electric lighting of the town 
period of 20 years. Particulars may be obtained from, and tenders 
005 in "s sent to, El Secretario del Ayuntamiento de Medina-Bidonia 

AGIZ). 


Southampton.— June 5th. The Corporation wants 
tenders for motor cars and equipment, and the electrical equipment 
of lines. Bee “ Official Notices” May 12th. 


Teneriffe.—June 14th. Tenders are being invited until 
June 14th by the Spanish Ministry of Public Works in Madrid for 
the concession for the construction and working of an electric tram- 
way between Santa Crus de Teneriffe and Ban Cristobal de la А 
Teneriffe. Tenders to be sent to La Direccion General de Obras 
Publicae (Ministerio de Fomento), Madrid, whence particulars may 
also be obtained. 


West Africa.— July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
lOth for the concession for the establishment and working of А cen- 
tral electric power station at Beira for lighting and power pu 
during a period of 25 years. Particulars from, and tenders to, above. 


uring a 


CLOSED. 


Belfast.— The Electric Committee has acoepted the 
tender of Messrs. J. & W. Stewart for foundations for engines and 
boilers at the electricity works. 


Burton-on-Trent.—The Town Council has accepted the 
tender of Messrs. J. Fowler & Co., Limited, for the alterations and 
additions required for the switchboard to accommodate tbe new 
machinery (£163 exclusive of fixing); also that of Messrs. Green for 
economisers at £224 including fixing. The mains are to be extended 
along а number of thoroughfares and the Manchester Steam Users’ 
ы ач have been instructed to examine and test the new 

ers. 


Derby.—The London Crane Works have secured the 
Council's contract for an overhead hand crane for the electricity 
works at #195. 


Newington.—At the last meetinz of Newington Vestry 
the tender of Messrs. Peto & Radford for wiring the municipal 
buildings in the parish was accepted in the sum of £630. This was 
the lowest of seven tenders submitted by the Electric Lighting Oom- 
mittee, the highest being that of Mr. V. G. Middleton in the sum of 
£1,092 18s. The amounts of the other tenders were as follows :— 


| ! 
_— | Y | Library. ү Depót. Totals. 

£ s.d. ПР eae dX £ s.d. 
Free Wiring Company 253 00/119 00| 770 0 | 268 00| 717 00 
Brush Company — .. | 285 160 | 112 17 8 | E8 511 221 118 | 658 11 0 
Sharp & Piper. 319 00 195 0 990 0 445 00 | 1,058 00 
Russell & Russell. | 259 00/119 00! 9900 278 00 735 00 
Roger Dawson. .. , 2821294 | M8 55, 816 0 | 474 44| 989 81 
Middleton 180 180 165 180 912 0 | 855 100 | 1,092 18 0 
Peto & Radford | 216 00| 98 d €60 0 250 00 630 00 


At the same meeting the tender of the British Thomson-Houston 
Company, Limited, for the supply cf electricity meters, demand 
indicators, and main fuses, was accepted. 


Poplar.—The District Board has accepted the following 
tenders on the recommendation of the Electric Lighting Committee : 
Section A.—Engine and pump room equipment (including delivery, 
fixing and running forone month). Messrs. Orompton & Co., Limited, 
£15,950 (including £110 for slotted armatures) Section B.— Boiler 
house equipment (including Baboock & Wilcox boilers). Messrs. 
Crompton & Co., Limited, £5,940. Section O.—Battery and battery 
maintenance. Hart Accumulator Company, Limited, £1,255 14s. and 
£62 10s. per annum for 10 years, for maintenance. Section E.— 
Public street lighting. Combined arc and incandescent lamp pillars. 
British Insulated Wire Company; design 6035a, with Holophane 
globes, at £28 17s. 6d., £29 2s. 6d., and £29 16s. 6d. per post. 


Southampton.—The Corporation proposes to acoept the 
tender of Mr. р Bbalders for electric wiring and fitting the — 
lodging house, at E286. ч * 


West Ham. —As stated in another pert of this issue the 
Town Council has placed the extensions contract for steam alternators 
with Messrs. Ferranti, the offensive Jabour clauses being cut out. 


FORTHCOMING EVENTS. 


Thursday, May 25th.—At 12 noon. Institution of Mining m pere 
at the rooms of the Geological Восйебу, Ват 
House, London. Presidential address by Mr. J. A. 
Longden; papers by Mr. S. F. Walker on. Alternating 
Currents and their Possible Applications to Mining” 
(Part L); Mr. J. E. Dowson on “ Metric Weights and 
Measures; and other papers. 


At 8 p.m.—The Institution of Eleetrical Engineers. Annual 
General Meeting. 


Friday, May 26th.—At 10.30 a.m. Institution of Mining Bogineers. 
(Second Day.) Among other p will be one on A 
New Process of Seasoning an serving Timber and 
other Fibrous Substances by means of Electricity," by 
Mr. Н. Baillie-Weaver. Among those open for discus 
sion is one on Experiments on the Ignition of Fire- 
damp aud Ooal-dust by Means of Electricity,” by 
Messrs. Heise and Thiem. 


At 5 p.m.— Physical Society, at the rooms of the Ohemical 
ociety, Burlington House. Agenda:—(1) "On the 
Thermal Properties of Normal Pentane."— Part II, by 
Prof. 8. Young and Mr. Rose-Innes; (2) " Oa the Dis- 
tribution of Magnetic Induction in a Long Iron Bar," 

by Mr. О. G. Lamb. 
Wednesday, June 7th (also 8th and 9th).—Institution of Civil 
Engineers. Engineering Conferenoe at Great George 

Street, S. W. 
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The Electro-Chemical Company's Works, St. 
Helens.— The operation st this works, at which alkali and 
bleach are made by the Richardson & Holland electrolytic 

8, has been suspended during the past week; and there 
ave been rumours that the stoppage is permanent, snd is due 
to the failure of the electrolytic process. We have made 
direct inquiry as t» the truth of this report, and have been 
iuformed by the secretary that the plant has been shut 
down “for the purpose of carrying out rome alterations, 
but the stoppage is only temporary, and is not owing to 
the failure of the electrolytic process." It is somewhat 
unfortunate that the cessation of operations at this works 
should come at а time when, owing tothe disastrous explosion 
at one of the Uaited Alkali Company's works in the same 
town, employment for chemical workers will be scarce. As 
& result of the suspension of manufacturing operations at these 
two works, for some time to come there is likely to be con- 
siderable industrial distress in the town, which, bnt a few 
уевгз ago, was опе of the busiest centres of the British 
chemical industry. 


A Rubber Substitute from Corn.— The Chicago Times 
has recently published some notes relative to the utilisation 
of & waste produot of the glucose factories for production of 
artificial rubber, Rubber enters so largely into the com- 
ition of many insulating materials, that the following 
etaila, taken from the issue of Electricity, New York, for 
Maroh 8th, 1899, may interest our readers : — 


Oorn rubber has almost exactly the appearance cf the ordinary 
reddish brown India-rubber. The process of manufacturing is not 
perfect enough, however, to make it resist heat as well as India- 
rubber. This has offered the greatest difficulties to the chemists, 
who are now working to remedy this defect. The oil of corn, from 
which principally the rubber is made by scme secret process, does 
not cxidise readily, and those who are working on the corn rabber 
declare this will be an enormous advantage for the ‘new product. 
Articles manufactured from it will always remain pliable, and not 
crack, Oontrary to dd el this new product has not yet been put 
onthe market. It is intended to go on with experimente till the 
success of the new substance is assured, and then to go into its manu- 
facture on an immense scale, 

The corn-oil from which the rubber is made comes from the germ 
of the corn, and not from the hull. The starchy and glutinous por- 
tions of the kérnel are used in making glacose and starch, while the 
corn-oil, heretofore, according to the reficers, has been practically 
useless. Tke five refineries of the trust have used 21,000,000 bushels 
of corn in the last 10 months, of which about 5 per cant. was refuse. 
Though 40 different products are made by the company, still 5 per 
cent. was peer waste. By utilising thie waste material in 
making the new product, it is calculated that сэтп rubber can Ъз sold 
at 6 cents a pound, 2 cents of which will be clear profit. The corn 
rubber, it is said, will be adapted to АГ all the uses that ordinary 
rubber is capable of, from bicycle tires to linoleum. The more refined 
uses to which the rubber is put, however, will 6:111 be a closed fisid, for 
the composition of corn rubber will prevent its substitution for Iadia- 
rubber for scientific uses. 


The artificial rubber is also said to mix well with the natural 
product. If the properties and costa of this new substitute 
for rubber are correctly described in the extract given above, 
it would appear that a new and useful material will soon be 
placed on the market. 


Electric Lighting in Large Cities.—A Pittsburg paper 
says that, according to a statement made by the Boston 
Edison Company, the city of Rochester, N.Y., leads all the 
cities of the world in the number of lamps per 1,000 of 
inhabitants from central stations. It has 982. Then come 
Boston with 836, San Francisco with 598, New York with 
489, Cincinnati with 475, and Baltimore with 818. No 
other American cities rerch 800 per 1,000 of inhabitants. 
Of the foreign cities only two, Brighton and Bremen, reach 
800, the former having 353 and the latter 338. Paris has 
185, London 184, Berlin 178, St. Petersburg 58, Vienna 
246, Hamburg 134, Rome 127, Birmingham 75, Liverpool 
106, Manchester 173, Edinbargh 242, and Glasgow 72. 
Twelve American cities with a total population of 9,569,000 
show an average number of 450 lamps per 1,000 inhabitant, 
while 20 foreign cities with a total population of 18,154,000 
show an average of 146, The central station system is 
employed almost exclusively abroad, 


Friday evening, Prof. Thomas Preston, F.R.S., delivered a 


urse on “ Magnetic Perturbations of the Spectral Lines.” 
Pointing out that the effect of magnetism on light was no 
new subject of inquiry, he remarked, saya the Times, that 
the scanty records of experiments in this direction were pro- 
bably due to the negative results obtained by investigators. 
Faraday was the first to sucoeed in showing that an effect 
was prodaced on a beam of polarised light passing through a 
piece of heavy glass ina strong magnetic field, but he was 
unable to detect any change in a source of light exposed to 
strong magnetic influences. It was nct until 1897 that any 
one was able to prove satisfactorily that the refrangibility of 
the light was effected in such conditions, but in that year 
Dr. Zeemau demonstrated that certain spectral lines were 
thickened in a strong magnetic field. Theory indicated that 


these thickened lines were really triplets, and such they were 


shown to be by means of another theoretical indication, viz , 
that the centre one was polarised in a different direction 
from the outside ones. Hence, by employing a Nichol’s 
prism the centre line and the outside ones could be alter- 
nately cut off. Later, by the use of a stronger magnetic . 
field, the lines were actually seen separated, and a still 
stronger magnetic field revealed that the spectral lines of 
cadmium and zinc, on which the experiments were tried, 
were variously modified, appearing separated into groups of 
six, eight, and nine, and into other complex combinations. 
In a brief outline of the theoretical considerations by which 
these difficult phenomena might be explained, Prof. Preston 
remarked that the inquiry in some degree gave support to 
the idea that the various metals were built up in some way 
of the same ultimate elemente, апа to the old, fascinating 
protyle theory, acoording to whioh all substances were to be 
reduced to one kind of matter. 


Iastitution of Civil Engineers’ Conference, —The 
Institution of Civil Eogineers is holding a three days’ en- 
gineering conference the week after next at the Institution 
Baildings at Great George Street. On Wedneeday, 7th inst., 
at 10.15a.m., Mr. W. Н. Preece, C.B., F.R.S., will deliver a 
short address to all the sections in the theatre of the Insti- 
tntion. Among the works of interest entered in the pro- 
gramme for visitation are the following :—June 7th, Thames 
Iron Works Company; June 8th, Westminster Electrio 
Sapply Corporation station in Millbank Street ; June 9th, 
Central London Railway works, and Siemens Bros. & Co.'s 
works at Charlton. The papers down for reading include :— 


“The Advantages or Disadvantages of Uniting the Lock and Block 
Signalling Appliances of Railways,” by Mr. A. Ross. 

“The Relative Advantages of different kinds of Power for Tram- 
ways, Light Railways, and Motor Oar Traffic, both Heavy and Light.“ 
Introduced by Mr. Thomas Parker. 

" Methods of Electrical Transformation.” Introduced by Mr. James 
Bwinburne. 

"Some Non-Integrating Elcc‘ric Meters.” Introduced by Prof. 
W. E. Ayrton. ` 

" Comparative Advantages of Electricity, Compressed Air and 
Steam for Mining and Manufacturing Purposes Generally." Intro- 


duced by Mr. J. О. Howell. 

“ Mechanical Traction by Blectricity.” Introduced by Mr. G. C. 
Ouningham. 

" Economic 1 and Distribution of Bllectricity from a 
Distance.” Introduced by Mr. H. F. Parshall. 


“ Machine Tools; with special reference to American and German 
расса compared with English.” Introduced by Mr. Arthur 
reenwood, 


Persoual.—Mr. W. H. Preece, O.B., F.R S., has accepted 
the presidency of the eighteenth congress of the Samtary 
Iastitute to be held in Southampton from August 29th to 
September 2nd. Ж 

At а complimentary barquet to Mr. D. F. Sugrue, J.P., 
ut the Royal Hotel, Swansea, when the guest of the evening 
was presented with his portrait and address, it was stated 
that the British E'ectric Traction Company had honoured 
Mr. Sugrue with a seat on the directorate for taking over 
the Swansea tramway system. Mr. Sugrue has been general 
manager of the Swansea Improvement and Tramways Com- 
pany for many years. 


Honours.— The Queen has appointed M. Gregoire Massoni, 
Directeur des Postes et des Té'ézraphes, at Nice, to be an 
nonoa member of the Fifth Class of the Royal Victorian 

der. 
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Electric Railway Equipments.—We understand that 
Mr. Sydney H. Short has taken up residence in this country 
for the purpose of acting as contulting engineer to a concern 
which is being started at Preston by Messrs. Dick, Kerr and 
Co. The new works, which will be situated opposite to the 


electric car works quite recently opened at Preston, will be. 


equipped for the manufacture of electric railway motors, 
generators, controllers, &o. The works are to be equipped 
with electrically driven machinery throughout, but we regret 
to hear that the order for this has had to be given to a Belgian 
firm. The reason is that the firm in question undertake to 
have the ey working within six months, whereas no 
English firm would guarantee under 12 months. The capital 
of the new concern, in which Messrs. Dick, Kerr & Co. are 
the principal members, is stated to be £200,000, and it will 
manufacture both for home and foreign trade. It is con- 
sidered that the motors, &c., as manufactured in America 
do not in every way conform to the conditions of English 
traction- work, and the new company will overcome this 
drawback in the apparatus to be turned out at Preston. 
Jannary, 1900, is given as the date for the works to be 
. in full swing. Some idea of the capacity of the works 
may be gathered from the fact that machinery will be laid 
down capable of turning out 1,500 motor equipments and 
generators of a combined output of 80,000 kw. per annum. 


Still Wrong.—.We find that although there has been 
time cnough to make some study of the report. of the Pacific 
Cable Committee, our contemporary has not yet corrected its 
opinion on the amount of slack required in laying such а 
cable, but repeata the error which we pointed out last week. 
It has algo selected from amongst the evidenoe such portions 
as best agree with what appears to be its inclination, and 
thus makes the total carrying capacity of paying traffio on 
this cable equal to three words each way. e Committee, 
however, in their report have given such ideas sufficient con- 
traliction, and it is hardly worth our while to do so again here. 
As to the statement that, “those who advocate this project 
do not hoaestly face the necessity, while they recognise it, of 
having а dnplicate cable laid concurrently with, or immediately 
after Шу: fict," we would ask the writer to honestly recog- 
nise the fact that for more than 20 years, until 1891, all the 
traffic to the Far East and Australasia, had to pass over the 
tingle cable uniting Madras with Penang, and that the solitary 
cable from Java to Port Darwin, laid on probably the worst 
route in the world, was not duplicated for nine years after 
it was laid in 1871, and then only on the payment of a large 
annnal subsidy by the Australian Colonies to the Cable Com- 
papy. There are numerous other cases which ought to be 
within our contemporary’s knowledge. The St. Vincent to 
Brazil cable was not duplicated until 1884, 10 years 
after the first line was laid. The Aden to Bombay cable 
was single till 1877, and there are many cases of a similar 
nature. Apart from the advantage claimed for the duplicated 
routes, no mention is made of the benefit a single route would 
derive on a much reduced tariff. There are several other things 
on which this “ weary Titan,” staggering ‘neath his load of 
prejudice, might accept correction from us, but our e 
will not allow us to provide it at present. We have read 
another criticism on the Pacific cable in a weekly financial 
review, but when we find that in it reliance is placed on the 
opinion of the experts who recommended a core of 
940 lbs. of copper and 940 lbs. of gutta-percha, we do not 
consider the matter worth further attention, excepting, per- 
аре, to refer to the slight valne which the Committee in their 
report place on the views of the experts in question, and to 
point ont that on second thonghts these experts had reduced 
the cost of the core alone on the long section by more than 
three - quarters of a million sterling. — 


Electrical Orders fer Japan.—It is stated by a weekly 
contemporary that owing to European delays in executing 
electrical orders for Japan, preference is now being given to 
American manufacturers. 


Appointment Vacant.—The St. Pancras Vestry wants 
an inspector of works in connection with the electricity 
ado at £130 per annum. See “Official Notices 


The Electrical Engineers R.E. Volunteers.—The 
members of this rapidly rising corps have started their 
торай clab, and had their opening run on Saturday, when 
they journeyed down the Portsmouth Road as far as Ripley. 
After tea at the Anchor," the ride back to town wes accom- 

lished in gool time. The men looked very smart in their 

lue Engineer cycling uniforms with the Servioe cap. The 
cycling runs are arranged во ав not to interfere with the 
ordinary drille, and signalling practice will be gone through 
during the cycling club rans. Electrical engineers, elec- 
tricians, engine drivers, &c., wishing to join the corps, can 
obtain all information at headquarters, 18, Victoria Street, 
Westminster, S.W. | 


Electric Piping.—As we go to press Mr. W. Н. Isher- 
wood writes :—'* With reference to the queries in Mr. Nixon's 
letter, my experienoe is as follows: A twin wire, though 
convenient in some is not desirable as a rule. 
Taped vulcanised 3/22, 7/28, 3/20, and 7/22 will be found 
more convenient. The Simplex Company's boxes referred 
to can be fitted with poroelain intériors by which to attach 
flexible cord, these being listed in catalogue. I have been 
unable to get a special ceiling rose, which should have a 


star-shaped porcelain fence dividing it into three each 
part having a contact plate and a hole for leading in the 


wires. I have always used Ediswan, Dorman & Smith, or 
Veritys ordinary pattern ceiling rose, but taking out the fuse, 
thus leaving а spare contact.” 


Municipal Electrical Association.— The secretary 
sends us an advance proof of the programme for the Bristol 
Convention of this Association. We understand that there 
has been considerable delay in issuing this, owing to the very 
ES difficulty in getting & sufficient number of papers. 

he meeting will be held at Bristol from Jane 14th to 17tb, 
under the presidency of Mr. Faraday Prootor. There are 
веуеп papers down for reading, and various trips have been 
arranged. Visitors are cordially invited, and tickets for the 
various entertainments and visits may be obtained on 
application either to the president, Mr. Н. Faraday Proctor, 
Bristol, or to Mr. Ruthven Marray, secretary, at 21, Acton 
Lane, Harlesden, N.W. | 


Institution of Electrical Engineers.— The Conncil 
nominees for 1899-1900, as mentioned in our íssue of May 
5th, p. 736, have been duly elected to their respective 
offices. | 


NEW COMPANIEB REGISTERED. 


Buenos Ayres Electric Tramways Company, 
Limited (61,893).—This company was registered on May 3rd, with a 
capital of £350,000 in £5 shares (35,000 6 per cent. cumulative pre- 
ference), to enter into an agreement with Oharles Bright, to construct, 
project, hire, purchase, take on lease or otherwise acquire in the 
. Republic or elsewhere in South America, tramways, light 

ilways, cars, omnibuses, engines, rolling stock, electrical and other 
plant and machinery, &c., and to carry on the business of carriers of 

ssengers and goods, van, omnibus, tramway and light railway pro- 
prietors, suppliers of electricity, elect icians, electrical and mechanical 
engineers, &0. The first subscribers (each with one share) are:—O. Н. 
Bennett, 68, Coleman Street, H. C., solicitor; H. Slack, 11, Ellerdale 
Street, Lowisham, S. E, secretary ; Norrie Sellar, 7, Mandeville Place, 
merobant; R. G. Fudge, 38, Beecroft Road, Brockley, secretary; 
James Oliver, 13, Oanfield Gardens, N.W., gentleman; T. Godwia 
Chance, 7, Pathfield Road, Streatham, gentleman ; John J. Scott, 14, 
Percy Circus, King's Cross Road, W.O., writer. The number of 
directors is not be less than fonr nor more than seven. The sub- 
scribers are to appoint the first; qualification, £200; remuneration, 
£1,000 perannum, divided between them. 


Eatwistle & Stephens, Limited (61,934).—This com- 
pany was registered on May 4th, with a capital of £25,000 in £1 
shares, to acquire the business carried on by " Entwistle & Stephens,” 
at Baldwin’s Gardens, Gray’s Inn Road, W.O., and at 12, Farringdon 
Avenue, E.O., to enter into an agreement with Albart H. Entwistle 
and Henry J. Stephens, and to manufacture and deal in shades for 
gas and electric light, lamps, gas fittings, electric light fittings, &. 
The first subscribars (each with one share) are:—A. Н. Entwistle, 
Baldwin's Garders, Gray's Inn Road, shade manufacturer; Henry J. 
Stephens, Baldwin’s Gardens, Gray’s Inn Road, W.C., manufacturer; 
George Wingfield, 154, Paternoster Row, E. O., chartered accountant; 
Frank R. Marten, 118, Devonshire Road, Forest Hill, 8 E., solicitor; 
John В. Edwards, 26, Pennard Road, Shepherd’s Bash, W., chartered 
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accountant; Arthur Oanter, 87, Arlingford Road, Brixton, B.W., 
clerk; and John Н. Galloway, 15, Gray’s Inn Square, W.O., clerk. 
The number of directors is not to be less than three nor more than 
five; the first are A. Н. Entwistle, Н. J. Stephens, and Walter W. 
Hare; qualification, C500; remuneration, £50 per annum, divided 
between them. 


Marine Propulsion and Electrical Generation Syndi- 
cate, Limited (61,952).—This company was registered on May 5th, 
with a capital of £50,00) in £1 shares, to adopt an agreement with 
Wm. T. John A. Dawson, and Thomas Gray, and to acquire, 
develop, and turn to account cartain undescribed patents, rights, con- 
cessions, inventions, &c. The first subscribers (each with one share) 
are: — Wm. T. Oarter, Norfolk R ad, Maidenhead, engineer; Pet 
Woodhouse, Tham:s Hotel, Maidenhead, launch owner; Frederi 
Fransis, Highlands, Maidenhead, insurance broker; Donald Macbeth, 
Waterloo Place, Hammersmith, engraver; F. A. Dawson, 6, Great 
Ormond Street, W.O., el2ctrical engineer; Hector A. Oonvelas, 49, 
Haskieson Street, Liverpool, commission agent; E. Olive Fowler, 
Gordon House, Ham Common, Surrey, gentleman. Table A” 
applies. Registered office, 6, Dowgate Hill, Cannon Street, E.O. 


Maxim Electrical and Engineering Export Com- 
pany, Limited (61,969) —This company was on May 6th, 
with a capital of £100,000 in £1 shares, to act as agente for the sale 
in Australis, Asia, Africa, or elsewhere of all goods manufactured b 
the Hiram B. Maxim Electrical Oorporation, Limited, or by J. F. 
Pease & Oo., Limited, and to carry on the business of electricians, 
mechanical engineers, suppliers of electricity, and electrical apparatus 
manufacturers. The first subscribers (each with one share) are :— 
Jules de Meray, 1, Ratland Gate, Hyde Park, gentleman; M. 
Devenish, 7, Oavendish Place, W., gentleman ; Arthur H. English, 61, 
Wimpole Street, W., gentl- man; Hiram B. Maxim, 18, Queen's Gate 
Place, 8.W., gentleman ; Maurice Lachmann, 4, Bickenhall Mansions, 

O., engineer; Reginald Peace, Manor House, Hurworth-on-Tees, 
gentleman ; George Terrell, 38, Albion Street, Hyde Park, solicitor. 
The first directors (to number not less than two nor more than seven) 
are to be nominated by the subscribers; qualification, £500; remu- 
neration, 10 per cent. of the net profits divided batween them. 


Edison-Bell Automatic Phonograph (North-Western 
District) Company, Limited (61,980).—This company was regis- 
tered on May 8:n, with a capital of £25,0:0 in £1 shares, to acquire 
from the Edison-Bell Consolidated Pnonograph Company, Limited, a 
license to use and exhibit automatic phonographs, and to carry on 
the business of phonograph manufacturers, exhibitors and dealers, 
telephonic, telegraphic, electrical, mechanical and general engineers, 
electricians, metal workers, &c. The 8195 subscriber (each with one 
share) are:—James F. Arnold, 55, Victoria Buildings, Manchester, 
insurance manager; Arthur W. Cross, Gorsefleld, Pendleton, Man- 
chester, 

- agent; Jo 
: - Яккан бане ше aan = 
heetham Street, West Broughton, manager; a 
Delamere Road, Flixton, cashier. } 
less than two nor more than five; the first are the first five sub- 


M. Frost, Dee Mills, Chester, miller; John В. MoGulloch, 
gentleman; David Taylor, 24, Great 
Hinde, 34, 


scribers; qualification, £100; remuneration, £500 per annum, 


divisible. 


Imatra Water-Power Company, Limited (61,987) — 
This company was registered on May 8tb, with a capital of £100,000 
in £1 shares, to acquire any land and water rights in Finland, 
Russia, or elsewhere, to establish and carry on works for the utilisa- 
tion of water-power, and the transmission of force, and to carry on 
the business of electricians, electrical and hydraulic engineers and 
manufacturers, suppliers of electrical energy, shipowners, lightermen, 
carriers, &. The first subscribers (each with one share) are:— 
Frederick Lane, 26, Great St. Helen’s, E.O., merchant; Leonard 
Holliday, 52, Rectory Grove, Olapham, B.W., secretary; Wm. 
Macandrew, 26, Great St. Helen’s, B. O., merchant; Julien Dulait, 
Oharleroi, Belgium, engineer; О. В. Gulbenkiou, 120, Bishopsgate 
Street Within, E.O., merchant; Wilbelm Ofenheim, 1, Schwa: sən- 
bregplats, Vienna, merchant; Firmin Lambeau, Brussels, Belgium, 
banker. The first directors (to number not less than three nor more 
than eight) are to be nominated by the subscribers; qualification, 
£1,000; remuneration, £100 each per annum, and £150 for the chair- 
man. office, 26, Great St. Helen’s, Е.О. 


Buller's Telegraph Coastruetion Company. Limited 
(62,020).—This company was registered on May 10th, with a capital 
of £400,000 in £10 shares, to carry on the business of telegraphic, 
electrical, mechanical, manufacturing and general engineers and con- 
tractors, su of electricity, and manufacturers of and dealers in 
iron, steel, copper, china, earthenware, glass, wocden, rabber 
aud other goods. The first subscribers (cach with one share) are: 
Howard О. Jobson, Summer Hill, Kidderminster, engineer; Edward 
J. Ohambers, Foxhill, Wombourne, Wolverhampton, eer; 
Joseph H. Rice, Clifton Road, Sutton Ooldfield, cashier; and R. A. 
Pinsent, Hume О. Pinsent, A. W. Freeman, and Frank HR. Smith, all 
EN of 6, Bennett's Hill, Birmingham.  R.:gistered without 
articles on. 


Horsfall Destructor Company, Limited (62,042).— 
This company was registered on May lith, with a capital of 
£100,000 in £1 shares, to acquire the business of the Horsfall Farnace 
Syndicate, Limited, to erect and maintain farnaces, machinery and 
apparatus, for the destruction of town and other refuse, and the 
genera'ion of electricity, and to carry on the business of mechanical 
and electrical engineers, machine makers, boiler makers, iron and 
brass f.unders, &. The first subscribers (each with one share) 
are :—Arthur Greenwood, M.I.O.E., 16, Great George Street, West- 
minster; Geo. Watson, A.M.LO.B., 21, Springfield Mount, Leeds; 


er; J. F. Fielding, Upper Dowhing, Holywell, land 


The number of rectors is not to 


Chas. E. A. F. B. Butler, 4, Princes Mansions, Victoria Mansions, 
Victoria Street, S. W., manager; Frank L. Watson, 21, Springfield 
Mount, Leeds, A.M.LO.E.; Wm. Hillman, 7, Tolson Street, Leeds, 
engineer; Chas. F. Dent, 5, 8t. John’s Terrace, Leeds, cashier ; Joseph 
Williams, 38, Springfield Piace, Leeds, clerk. The number of directors 
is not to bə less than three nor more than seven ; the first are Arthur 
Greenwood, Philip A. V. Robinson, Arthur P. James, George H. 
Denison, Morgan Lindsay and Geo. Watson ; qualification, 500 shares; 
remuneration, £700 per annum, divisible. 


West London and Provincial Electric Sapply Com- 
pany, Limited (62,097).—This company was registered on May 13`Ь, 
with a capital of £150,000 in £1 shares (80,0C0 EG per cent. camula- 
tive preference), to adopt an agreement with T. Brooke-Hitching, 
acd to carry on th» business of an electric light company, and of 
electricians, electrical and mechanical engineers, suppl ers of elec- 
tricity and electrical apparatus manufacturers. The first subscribers 
(each with one вате) are :— Henry Jenkins, 5, Henry Road, Finsbury 
Park, N., accouatant; Griffith B. Salway, 39, Alma Square, St. John's 
Wood, N W., secretary; Henry J. Blade, 12, Oaklands Grove, 
Uxbridge Road, W., salesman; Joseph Windsor, 18, Bodaey Road, 
Hackaey Downs, N.E, clerk; Georgs H. Mathews, 1, Bexworth 
Grove, Barnsbury, N, writer; Herbert I. Bickerton, 25, Woodstock 
Road, Finsbury Park, N., clerk; G:orga Haddock, 4, Gordon House, 
King’s Oross, N., clerk. The first sabscribers (to number not less 
three nor more than seven) are to be nomfhated by the subscribers ; 
qualification, £200 ; remuneration, £1,200 per'annum and a share iu 
the profits, divisible. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Birmiagham Electric Supply Company, Limited 
(30,296).— This company's annual retarn was filed on March 23rd, 
when the whole capital of £200,000 in £5 shares was taken up and 
paid for in fall. | 


British Columbia Electric Railway Company, 
Limited (51,953).—Tbis company's annual return was on 
February 14th, when 20,007 shares were taken up ош of a capital 
cf £250,000 in £10 shares; 20,000 shares are considered as paid, and 
£1 15s., or 53. per share has been paid on the others. 


Norwich Electricity Company, Limited (80,694).— 
This company's annual return was filed on March 17th, when the 
capital of £50,000 in £10 shares was fally taken up and paid. 


Windsor Electrical Iastallation Company, Limited 
(46,186).—This company’s annual return was filed on March 24th, 
whan the whole capital of £25,000 in £1 shares was taken up; 450 
shares are contidered as paid, and £21,550 has been received on the 


others. 


Wimshurst, Hollick & Co., Limited (41,466).—This 
compauy's annual return was filed on April 5th. The capital is 
£40,000 in £5 shares (4,000 preference). All the ordinary and 3,968 
preference have been taken up; the ordinary are considered as paid, 
and £19,840 has been paid on the preference. 


Wilson Manufacturing Syndicate, Limited (51,074). 
— This company's annual return was filed on March 286b, when 
650 shares were taken up and paid for in full out of a capitil of 
£2,000 in £1 shares. | 


CITY NOTES. 


Calcutta Electric Supply Corporation, Limited. 


THE annual general meeting was held on Friday at the Cannon Street 
Hotel, Oolonel A. J. preeiding. | | 

In moving the adoption of the report, the OHaIBMAN remarked 
that the central station was nearly completed by the end of December, 
and it was reported that all the machinery bad arrived in good order, 
and that ite erection had been carried out satisfactorily. In the 
matter of constructing the maias the astion of the Government 
anthorities had caused considerable inconvenience, as the materials 
for these could not be ordered until the nature of the mains had b:en 
determined. When this was finally ssttled the materials could not 
be obtained as quickly as was desired, owing to the manufacturers 
being fall of work, and the actual supply of current to customers 
was consequsntly further delayed. Tue directors calculated that 
when the works commenced running оз the. 17th ult., there were 3} 
miles of underground mains, and 10 miles of overhead mains in 
oparation. The total lengths of sanctioned mains at the present time 
were about 7i miles un und, and 17 miles overhead. Although 
the commencament of working had been uaduly delayed, he thought 
that the shareholders might rest assured that a fair start had 
been made. There were still two 360-indioajed horse-power steam 
sete under construction in England; one of these was nearly com- 
pleted, and would be shipped at an early date. With these machines 
the company would probably be able to meet all demande on their 
syatem in the immediate fatare, but, judging from the report as to 
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the probable extensive use of fans in lieu of punkahs, it might be 
necessary for the board to consider an extension of the plant atan 
early date. They bad been negotiating for some time with the 
Calcutta Municipality for lighting certain streets, but so far notbing 
definite had been arranged. They bad also tendered to the Govern- 
ment for lighting Fort William ; this tender was still under considera- 
tion. They bad further quoted rates for working a portion of the 
lines of the Calcutta Tramway Company. It seemed possible that 
the commencement of the actual supply of electricity to tbe public 
might tend to bring scme of tbese negotiations to a head. In the 
matter of private lighting and power the company’s agents 
reported that consumers had at present ccme forward to 
the extent of about 2,000 lights, and they reported that 
many persons were only waiting to see the light in use 
before adoptirg it. Since the works hsd been started applications 
bad been received for the supply of current to Government 
House and tbe adjacent buildings. involving the supply of 
the equivalent of about 1,200 8-candle-power lampe. The 
company's consulting engineer, Mr. Crompton, an experienced 
expert, tad been to Calcutta, and bed returned greatly 
impressed with the prospects of the undertaking and the manner 
in which tbe works bad been carried ont. The directors were 
not паѓі• деа яв to the present pcsition of the promise made by 
the Government of Bengal to renew the license at the expiration of 
the first period of 21 years if the undertaking was not then purchased 
by the municipality or the Government. The difficulty in meeting 
the directors’ view cf the promise made to them was apparently due 
to the fact that the exact wording of that promiee was not in accord 
with the Calcutta Electric Lighting Act. Mr. Crompton had gone 
into this matter with the Viceroy and the Lieutenant-Governor of 
Bergal, and he (the chairman) had every hope that this question was 
in fair train for satisfactory disposal at no distant date, 

Sir G. L. Motzsworrs seconded tbe motion, which was carried 
unanimously after а few remarks from Mr. OBOMPTONR. 


. Giffre Electre-Chemical and Power Company, 
Limited. 


Tun statutory meeting of this company was held on Wednesday at 
the offices of the ошап, when Mr. E. E. Sawvzn, the chairman, 
gave some details of the position of the company. As shareholders 
knew, it was proposed to continue the French company, the English 
company holding most of the shares in it. They proposed to issue 
before the end of the year debentures for the purpose of acquiring 
the Giffre water-power instead of renting it. There had been some 
delay in making a start at the works, but they had now four turbines 
and dynamos representing 4,000-Н.Р., as well as seven furnaces, at 
work, ard they could turn out 50 tons of carbide a week. By next 
January they would have doubled the output, but they might be 
re on account of the difficulty in getting early delivery of 
ynamos. 


Stock Exchange Notices.—Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in :—Aron Electricity, Limited—125,000 6 per cent. cumulative pre- 
ference shares of £1 each, fully paid, Nos. 1 to 125,000; Hiram 8. 
Maxim Electrical Corporation, Limited—200,000 vendors’ £1 shares, 
fully paid, Nos. 8 to 200,007 (special application); and to allow the 
following securities to be quoted in the Official List :—Smithfield 
Markets Elleetric Supply Company, Limited —12, 000 ordinary shares 
of Eb eacb, fully ‚ Nos. 1 to 19,000, and £50,000 4 per cent. 
debenture stock. 


TRAFFIC RECEIPTS. 


The Blackpoo! and Fleetwood Tramroad Company.—The receipts for the week 
ending May 18th, 1890, were £862 10s. 0d.; aggregate to date £4,722 18s. 0d. 


The Bristol Tram and Oarriage Oom ‚ Limited.—The for the 
week ending May 12th, 1809. were Ёнг Qs, 8d. ; комм period, 
1898, £9,048 бв. 1d. ; increase, £214 15s, 8d. 


The Ону and Bouth London Railway Compeng.—The for the week 
ending May l4th, 1809, were £926; week ending May 15th, 1898, £958; 
decrease, £82; total receipts for half. ; 1500, £21,270; oerresponding 
period, 1898, £20,079; increase, £600. es open, 8j. 


The Dover Corporation Electrio Tramways.—The receipts for the week 
ending May 18th, 1809, were 4154 108. Gd.: week ending May 14th, 
1008. £185 58. 11d.; increase, 219 4s. 7d. Total receipe to date, 1899, 
42.886 19s. 11d.; corresponding period, 1898, £2,217 8s. 7d.; increase, £668 
lls. 4d. Miles of track open week ending May 18th, 169, 8; week 
ending May l4th, 1898, 8. Car miles run week ending May 18th, 1899, 
4,062; week ending Mey 14th, 1898, 8,257. Number of cars, week ending 
May 18th, 1809, 11; week ending May 14th, 1898, 7. 


Tbe Dublin United Tramways Company.—The receipts for the week ending 
Friday, May 19th, 1899, were as follows:—D. U. T. Co., horse oars, 
£1,854 108. 9d. ; ditto, electric cars, £1,180 188. 6d. ; D. 8. D. Co., electric cars, 
£819 Ва. lld.; total, £8.504 8s. 1d.: corresponding week last year—D. U. T. 
Co. horse сагв, £2705 128. 14.; ditto, electric cars, £428 9s. Id. 
D. 8. D. Co., electric cars, £545 14s. Ва. : total, £8,674 168. 2d.; increase, 
#129 lls. lld.; aggregate to date, £68,982 4s. 10d.; ditto last year, £60,744 
4s. 4d.; increase to date, £8,238 Ов. 6d. Worked:—The mileage open is 
18 miles electrically, 26 miles by horses, as against 11 miles electrically, 
and 81 miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.— The receipts for the week ending 
May lith, 1899, amount to £1,889; corresponding week last year 
£1,446 ; decrease, £107. 


The Routh Staffordshire Tramways Company.—The receipts for week ending 
May 12th, 1699, were £625 4s. 10d.; aggregate receipts for 19 weeks, 
£11,720 108.; week ending May 18th, 1898, £606 9s. 6d.; aggregate receipts 
for 19 weeks, £11,267 11s. 9d. 


pany s service. 


STOCKS AND SHARES. 
Wednesday Evening. 
Tax Electric Lighting Share Market has been ratber dissgreesbly 
surprised this week at the appearance of a seller of City of London 
Shares. After trying all round the dealers to find a buyerat his price, 
tte member was obliged to return disappointedly to his client, and in 
the meantime the quotation was marked down to 163 in case he should 
reappear with a choaper limit. There is no intrinsic reason for the 
fall in price, and at the time of writing nothing furt ber has transpired 
with regard to the competition of the companies for electric lighting 
cf the City. Metropolitans and St. James’s are 17 and 17} respec- 


tively, the same as they bave been since the beginning of the month, 


and while Obaring Oross at 114 are equally immobile, Chelsea have 
improved to 83; but fears of ocmpetiticn bave been sufficient to 
reduce South London Electrics to 32, at which the price is 3 lower on 
the week. a 

The Electric Railway Market is alive with the new business in 
Central Londons. Since the company's Ordinary shares were intro- 
duced to the public in 1895, there has been a very limited market 
indeed up to the present time, but with the anticipated opening of a 
section of the line within a short time, bas come a briek demand for 
all classes of the shares. The prospectus stated that the contractors 
(the Electric Traction Company, Limited), for the lump sum of 
£3,244,000, would undertake to acquire the necessary land, construct 
and equip the railway, and band over the line complete in every way 
for publie traffic by June, 1899. Subsequently it was found necessary 
to postpone the construction of that part of the railway that lay 
between Liverpool Street and the Bank of England, so the 
contract price was lowered in proportion. The capital expendi- 
ture up to the end of last year was a trifle under 23 millions 
sterling. Up to the present, shareholders have been receiving 
interest at the rate of 3 per cent. per annum, £150,000 baving been 
set aside for that purpose, and the money will be practically ex- 
hausted by the end of next month. There is a strong feeling abroad, 
however, that the company will pay well from the start, and the 
patient sbareholders are at last treated to a pleasurable premium on 
the shares. For our own part, we would advise shareholders to 
refrain from trying to grasp too much; a set back will probably ccour 
b:fore very long, and it is always a safe rule—for speculative in- 
vestors at all events—to take their profits. Waterloo’and City 
Ordinary is inclined to dulness at 1083, and City and South London 
cannot get over 70. Metropolitan Stock is weak at the renewed talk 
of the Great Oentral defection depriving the Underground line of a 
good deal of profit, and Metropolitan Districts are also dull, despite 
tbe special attractions that have lately been falling within the com- 

There is a likelihood of ccming activity in the market for shares of 
provincial tramway concerns, consequent upon the new schemes that 
are being pushed forward with regard to several of the companies. 
In Staffordshire they are talking of a big extension of the electric 
traction principle as applicd to tramways, and we are inclined to think 
that at 15 Potteries Electric Traction shares are likely to become a 
remunerative investment, although, of course, dealing in them is very 
reatricted. City of Birmingham Trams Preference have been quiet of 
late at 53, but Blackpool and Fleetwood are well supported at 24 
With regard to the Foreign Trums, Bordeaux are easier at 194, Anglo- 
Argentines are 4}, ex the dividend of 2s. 8d., and it would not need 
much encoursgement to bring about a rise in these shareg. 

Free dealinge are taking place in the various issues of the Welsbach 
Incandescent Company upon the idea that at the forthcoming meet- 
ing an important announcement will be made in reference to the 
new electric patent which it is stated that the company has acquired. 
At 97 we consider the Deferred Btock a likely speculation. Amongst 
other miroellareous financial items must be recorded the rise in 
local traction stocks in New York, consequent upon the modification 
of the Municipal Franchise Bill, and a report that the Exploration 
Company bad completed its contract for electric trama in Paris kd 
to а rise in tt ese last to 27. 

Telegraph issues are brightening up again, ard Easterns have 
improved to 1624, or 4 up. Holders are becoming more reassured 


on ing to Mr. Chamberlsin's attitude on the new Pacific cable 
matter, Anglo-American “A” are à better at 174, while the "B" 
stock is unaltered at 111. Eastern Extensions have been bought, 
and a Ds. rise has taken place, the д is 163. Eastern and South 
African Cable Debentures are quoted at 103, medium. 

There has been aslight cessation of the buying which took place 
last week of shares in the telegraph manufacturing companies, but 
Telegraph Oonstruaction is a point to the good at 38, although Tele- 
graph ufacturing show no quotable charga at 92. Electric 
Constructions are 21, and Henleys remain steady at 25. British 
Electric Traction shares are 4 wesk, closing to-night at 184. Of the 
smaller ишп Nernst Electrics are pursuing the path we antici- 

ated, and bad risen ar Aron Meter Ordinary and 
erence are both j mid 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Present 
Issue NAME. Share o 
124,400} African Direct Telegraph, 4 * * өөө 00 ДІ) 100 ee 100 —104 
25,000 | Amason Telegraph, shares в а bis „ 10 сё 8— 4 
966,5001| Anglo-American Telegraph  ... dU s 985 Stock 22 1880 8 9з 60 — 63 
8,07, 220 Do. do. 6 95 Pref. " ie ‚.. |BStock|£5 бе 6 % 1105—1114 
8,047 ,2201 Do. do. 3 esce „ Stock ... 18s. 121— 123 
205,151 | Brasilian Submarine Telegra N ..| 10 7 7 V. | 161— 152 
75,0001 Do. do. oy Debs. һа series, 1906 006 100 TD eee 110 —114 | 
44,000 Ohili Telephone, Nos. 1 to d TT) eee eee ove 5 : 4 TP == 8 
10,000,000$| Commercial Cable T 10018 8 95/185 —195 
1,832, 5231 Do. do. Sterling 500 year 4 V Deb. Stock Red. Stock 104 —106 
‚850 | Consolidated Telephone Construction and кшн 10/- i— 
16,000 | Ouba Telegraph ... aus 25 бев ove „| 10 | 8 9 — 10 
6,000 Do. 10 Pref. ee 000 [Im 000 e 10 10 184— 194 
12,981 | Direct Spanish Telegraph iss ТА . 5 4 4 — 5 
6,000 Do. do. 10 J Cum. Pref. Б 10 94— 1 
80,0001 Do. do. 4h DERA y NOR 1106,00 . 50 4 44 106 —109 
60,7101 Direct United States Cable (di „| 20 11 — 114 
120,000 | Direct West India Cable, 44 95 Reg. Deb. .. | 100 | ... 102 —105 
4,000,000 | Eastern Telegraph, Ord. Stock awa ee vee Stock 64% 7 96 1t6 —161 
1,795,000 Do. 84% Pref. Btook s s. | 100, ... 100 —104 
89,900 Do. 5 Debs., yable August, 1899... | 100 | 5 101 —104 
1,432, 2681 Do. Mort. Deb. Stock Red. ...  ... Stock 4 119 —123 
250,000 pee Eran Алазан and China Telegraph 10 |7 16 — 164 
o 5 us. Gov. Bub.) Deb., 1900, red. ann. 
16,2002 ro 8 640, 2,5764, 100 | 5 100 —104 
64,4001 Do. do. Bearer, 1,050—8, 975, 4,827—6, 100 101 —104 
820,000: Do. 4 95 Deb. Stock Stock 121 —125 
son { , a a Ae imi ti н За m io us 
46,5001 Do. do. do. ir bearer, 2,844 to 5,500 | 100 101 —104 
200 00: Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 102 —106 
200,000} Do. 4% Reg. Mt. Debs. (Mauritius Sub. ') 1—8,000 | 25 102 —105% 
180, 227 | Globe Telegraph and Trust € жэ РЕ iis e| 10 114— 12 
Lo ы NES qu. ok 70 — 81} 
150,000 ern Telegraph, of Copenhagen... — 8 
92,600 Halifax and Bermuda Cable, 4495 1st Mort. Debs., ix) 100 100 —108 
17,000 | Indo-E debo Nos nnd ое 10 % 67 —60- 
uropean Telegra eee vee = 
100; 0001} London Platino-Brasilian Telegraph, 8 95 Debs. ... ..| 100 | 6 6 5 1108 —111 
490, 000 | National Telephone, 1 to 490,000 e 05 586 6 4— 5 
15,000 Do. 6 Cum. lst Pref. Tm T өөө 10 6 6 6 11 — 18 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 1l — 13 
250,000 Do. 5 V Non-cum. 8rd Pref., 1 to 350,000 5 5 5 5 4t— 54 
1.829, 4711 Do. 84 95 Deb. Stock Red. ... Stock 34 84 34 99 —102 
171,504 | Oriental Telephone and Eleo., Nos. 1 to 171,604, fully paid 1|6 5 БФ §- 1 
100,000?) Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4, . 105 —108 
11,889 Reuter's eee 006 600 eee TY) 8 5 5 oe 7 — 8 
8,881 Submarine Cables Trust... ws ee ees S |Oert.| ... as „. 127 —132 
68,000 | United River Plate 55 m" $e К eei 8 5 6 " 4$— 54 
151,788: Do. x Debs. 000 20 000 Stock 2 ecc oe 104 —107 
200,000!) West African Telegraph, 5% D 100 5 5 ... | 99 —102 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—58, 008 24 | .. eee 8 1 
150, 000 Do. do. 495 Debs., 1—1 ‚500 gua. by Bras. Sub. Tel. 100 . sis * 1108 —106 
889,521 | Western and Brazilian T ph 4 95 Deb. Stock Red. ... [Stock] ... eee .. 1106 —109 
88,821 | West India and Panama T “ a" sii «| 10 [1 i ki 2 — 
84,568 Do. do. do. 6 V Cum. 1st Pref. ... | 10 | 6 6 * | 102— 11 
4,060 Do. do. oA Cum. 2nd Pref. 004 10 6 6 poe 9 Pu 10 
80,0001 Do. do. °ў Nos. 1 to 1,800 100 б 5 eee 105 —108 
158, 1001] Western Union of U.B. Teias 10 Ф Ster. Bonds ... | 100 | 6 6 * |100 —105 
ELECTRICITY SUPPLY COMPANIES. 
| | 
80,000 | Charing Cross and Strand Electricity Supply | 5 6 % | с * 
20, 000 Do. do. do. do. 44% Cum. Pref. 5 | | 51— 6} 
84, 000 |*Ohelsea Electricity Supply, Ord.,  ... qm Е | 6 % 74— 83 
100,000 Do. do. do. X Deb. Stock Red.. Stock 47% 44 114 —116 
60,000 | City of London Electric Lighting, Ord. 40, 001100, 000. 10 | 7 09516 95 | 17 — 18 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 ... 10 | 6 д | 64516 % | 15 — 16 
400,000 | Do. 54 Deb. Stock, "Вогїр. (iss. at £115) ‘all paid ШЖК? 5 P 124 —129 
40,000 | County of Lond & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nil nil | nil | 11 — 12 
20,000 Do. do. do. 6 Ф Pref., 40,001—60,000 | 10 6 6 „ 6 14 — 15 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 51... | 5 - 54— 5f 
19,661 | Housge-to-House Electric Light Supply, Ord., 101 to 19, 661 | 8. sl 6 % | 84— 9 
12,000 Do. do. 1% Cum. Pref. . 65792517 | we | 9 — 10 
110,000 | London Electric жару Corporation, Limited, Ord. бөз Bi}, эзе, 627 | ^ | 81— 3j 
48, | Do. do. dr at | S n. Поа: 9: 
100,000 | Do. D do. 4% Ist Mt. Db. Stock Rd. Stock T I sat 106 —108 
62,500 | Metropolitan Electric Supply, 101 to 62,500 sas ..| 105 6 |5% | 165— 173 
22,500 | Do. Nos. 62,501 to 85 ,000] .. 10 | aes | vee | ove 153— 163 
220,0007 Do. 4h 95 First Mortgage Debenture Stock | ... | 44% | 44% | ... 118 —121 
6,452 | Notting Hill Electric Lighting ; е 10145 6 6 95 | 164— 17 
81,980 | St. James’s and Pall Mall Electric Light, Ord. .. 5 10496 E 14495 | 17 — 18 
20,000 Do. do. 7 J Pref., 20,081 to 40,080 5 7 957 035 7 7% 9 — 10 
65,000 | South London Electricity Supply, Ord., £3 paid ... - 5 | 34— 8 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 5 EB Ф 12 [4 12 % | 144— 154 


* Subject to Founder's Shares, 
Unless otherwise stated all shares are fully paid. 


101 —105 
8— 4 
60 — 03 
1104—1114 
121— 13 
154— 16 
110 —114 
— 8 
185 —195 
104 —106 
i— 

9 — 1O 
184— 194 
4— 5 
91— 10 
106 —100 
11 — 114 
102 —105 
160 —165 
100 —104 
101 —104 
119 —123 
164— 163 
100 —104 
101 —104 
121 —125 
100 —104 
101 —104 

102 —105 - 
102—105% 
114— + 
atte a 823 
101 —104 
55 — 58 2d 
108 —111 · 
44— 65 
11 — 18 
11 — 18 
53 
99 —102 
i— 1 
105 —108 
74— 8$ 
180 —135 
43— 
10453107 - 
99 —102 
1— 1 
108 —106 
106 —109 
2— 2i 
10$— 114 
9 — 10 
105 —108 
100 —105 


— — — — — — — — ÁÉ———————— 


в * 11 — 12 | — 12 


ү 91 
114 115 
| 164— 17} 
| 15 — 16 
125 —180 
| 11 — 12 

14 — 15 

54— 5$ 

8į}— 94 
| 9 — 10 
| 34— 34 
| 01— 7 
106 —108 
| 164— 174 

] 54— 164 
118 —121 
| 164— 173 

17 — 18 
| 9 — 10 
| 81— 83 
| 144— 154 


i Quotations on Liverpool Btock Exchange, 


Dividends marked § are for a — consisting of the latter part of one year and the first part ol the next, 


820 
кыре ere done 
uw 
1e. ' 
Highest.| Lowest 
1032 | 1034 
603 | 60 
1116 | 110} 
120 | 125 
158 158 
1064 | 1054 
1838)... 
111 її 
164 | 157 
1024 | 1C0j 
120 | 1194 
168 | 164 
121 
1004 вое 
1623 | 102g 
102 
п lH 
154 | 15H 
81 5 #06 
554 | 55 
4H| 4i 
111 
1004 | 994 
72 . 
1294 | ... 
100 | ... 
e 23 в 2 
111 103 
| HQ 14, 
63| 64 
89 8% 
| 174| 164 
eek s 
144 | 
бт% og 
| 8i 
PR d 
| 105% ITO 
174 | 162 
174 | 
9} | 
33 
«| 


| Dividends paid in deferred share warrants, profits being used as capital 
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Present SR | — Dividends! Closing ol "dere wack 
NAME. or сосе тоя 3 Quotation 
| 1897. High est | Lowest 
60,000 | Aluminium A“ shares, Nos. 1—60, 000 ee m 1 | 10 $ 10% 3 — 8 — 8| .. 
90,000 Do. 4 % 18 Mort. Deb. Stock Red. РАЙ .. [Stock] ... М 95 —100 95 —100 jas "n 
80,000 ee Пе, NM S ET aas 10 ; Ке 6 %| 184— 194 | 18 — 19 188 | 18% 
0 О, 7 
10,000 байсу 22 10s. ra alt) all pd.) 10: ы 5 .. |14— 144 | 18$8— 14 148 14 
200,000 Do. do. 5 Ф Perpetual Debenture Stock ... |Stock| ... s 126 —129 |126 —129 1282 | 1273 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| nil | nü ; li— 2 li— 24 Я б> 
90,000 Do. do. Non-cum. 6 % Pref. , 1 to 90,000 2| wil 4 Y a: — 2 91— 23 sis aaa 
125,0001 Do. do. 4 Perp. Deb. Stock ... [Stock]... з * |110 —114 110 —114 coe 4 ces 
50,000 Do. do. 2nd Deb. Stock Red. ... Stock TM .. 1102 —106 102 —105 T өөө 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... 5 10 Y 124%) ... |1 18} | 1 13} i =. 
90,000 Do. do 44 95 lst Mort. Deb. Stock Red. |Stock Те К . 14 —117 114 —117 ase T" 
85,250 | Central London Railway, Ord. Shares ies awe s | 10] . su T T 2 11 11 — 111 114 102 
178,808 Do. do. do. £8 paid... «c IO. uu jsi ; 9 9— 9} 98 94 
61,083 ро. до. Pref. half-shares £3 peid se [жже Sus 22 А 81— 33 8j— 32 38 | 84 
71,447 Do. do. Def. do. £5 paid "o MC ap is 54— 5f 6$— 6} 63 518 
630, 000 City and South London Railway ... Stock 1 12 2496| 68 — 70 68 — 70 69 eve 
22,600 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10 | ... “a е 44— 41— 63 | .. ves 
32,008 Отоврюв © Oo., „ „ 8| .. i ; 81— 3j 84— 4 s Rex 
о. 5% lat Mort e в., to Р 
100,000 2100, and 901 to ll ,000 of £50 Red. eee TII TII e 98 —101 98 — 101 eve eos 
99,261 | Edison & Swan Utd. El. Lgt., “А” shares, £3 pd.1 to 99,261 5 6 —- 2 — 2} 2 — 24 24| 2l 
17,189 Do. do. do. te A" Shares, 01—017, 189 5 5i 0 "TT 4 T— b 4 — 5 [II eee 
844,023 Do. do. do. 4 95 Deb. Stock Red. ...| 100 | ... - .. | 96 — 98 96 — 98 972 | 97$ 
112,100 | Electric Construction, 1 to 112,100 ... e eus 2| 5 6 6 2)— 23i 241— 28 24| .... 
25,000 ро. до. 7 Cum. Pref., 1 to 25,000 eas 2] 7 7 7 8 — 8— 84 88 | ... 
140,800 Do. do. 4% Perp. lst Mort. Deb. Stock , Stock ae ied .. |108 —106 |103 —106 1053 | 104] 
91,196 Elmore’ 8 Patent Oopper ting, 1 to 770,000 eee eee 2 ovo ee . T &— ese ‚ see 
,0001| Greenwood * Dates: 7 % Oum. Pref., 1 to 9,600 ..| 10| 7 ; 10 — 12 10 — 12 ae 266, 
8,000 do. 7 Pref. .. wo. | 10| 7 7 7 18 — 20 18 — 20 928 өз 
50,000 до, do. 4 Mort. Deb. Stock... Stock 44 є 112 —115 112 —115 wea ose 
50,000 India: Rubber, Gutta-Percha and Telegra h Works ..| 10 | 10 10 10 Y 214— 214— 22) | 21% 
800,000 Do. do. do. 1st Mort. Debs. | 100 |... is 101 —106 |101 —106 id өөө 
87,500 Liverpool Overhead Railway, Ord. ... - e| 10| 2] 83 8195| 94 — 98 8§— 8i - T 
10,000 Do. dp. Pref., £10 peid dis | 10 | 5 b b 144— 14 | 14§— 141 РА евз? 
37,850 Telegraph Construction and Maintenance . "n „ 12| 16 15 16 85 — 39 86 — 40 382 | 87$ 
150,000 4 95 Deb. Bds. Nos. 1 to 1, 500 Red. 1909 ... | 100 - э .. 1105 —108 [105 —108 i "S 
18,400 eleg ra ph нышаны Ord. Nos. 6, 601 to 20,000  ... 5 | .. x : 94— 10 94— 10 эд ... 
18,400 Do. do. 5% Cm. Prf. Nos. 6, 601 to 20,000 5 f ‘ee m 5$— 6i 51— 6} $us ese 
640,000} Waterloo and City Railway, Ord. Stock  .. әз ... | 100 ж 8 9,108 —111 |107 —110 is өөө, 


SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


5 


British Aluminium, ‚1 


(шу ТА р 


t Quotations on Liverpool 8 


Dividends packed { are 


m Electric Supply, Ordinary £5 (fully paid) 104. 


11; 7 % Pref., 12— 


Knightsbridge Electrio Lighting 
Y 12—13; lst Preferetse (i Cumulative 6%, £5 
). асе. Debentures, 107—110. Dividend, 1898, 


Vid am a NP 


MARKET QUOTATIONS, Wednesday, May 17th. 


t Unless otherwise stated all shares are fully paid, 
or a year consisting of ME one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


National Electric Free Wiring, 10s. paid, 6s.—8s. 


Smithfield Market Electric, 3—4. 
T. Parker, £10 (fully paid), 16. 


Bank rate of discount 3 per cent. (February 2nd, 1899). 


| Increase о? 
| This week. | Last week. Decrease. 


CHEMICALS, &c. This week. Last week. Increase, METALS, &o. (continued), 
a Acid, Hydrochloric per owt, 5/- 5/. f Ebonite Rod per lb, 8/- 8/- ө 
a „ Nitric e . per owt. 22/- | 22/- Sheet per Ib. 5/- 5/- . 
а „ Oxalic. . per owt. 82/- 82/. 9 Copper Bars per ton £80 £80 
B Bulphuric ‚ө per ewt.| 5/6 5/6 g " — (basis price) per Ib, 101d. 1034. 
а Ammoniac, Sal «+ per owt. 87/- 87/- | g " А ++ рег ton £50 £50 
a Ammonia, Muriate one ste al) .. per ton £16 £26 g » Rod. $e per ton £80 £80 
a .. per ton | £24 £24 n German Bilver Wire per Ib, 1/6 1/6 
в Bleachin powder А „ per ton £6 15 £5 15 | h Gutta-percha, fine per lb. 6/- 6/- "T 
a Bisulphide of Carbon .. per ton £15 £15 h India-rubber, Para fine per Ib. 4/13 | 4/3 IId. dec, 
a Borax - .. рег ton 416 10 £16 10 ¢ Iron, Charcoal Sheets por ton p | £18 T 
a Benzole (90 5) ^ ee ++ per gal. | 7/- 7/- ( , Pig (Cleveland warrants) per ton 55/54 | 64/104 7d. ine, 
a » (50/90 WA . per gal. 5/6 5/6 n é , Forgings, MD ae per ton From £11 | From #11 * 
a Copper Sulphate .. per ton 42615 226 10 58. inc. í „ Scrap, heavy per ton | 50/- to 55/- | 50/- to 55/ T 
a Lead, Nitrate per ton £2310 £23 10 í , Wire galvanised No. 8. per ton £10 2 6 £10 2/6 inc. 
a „ White Sugar „ рег ton £8010 | £8010 g Lead, English Ingot . perton | £14 12 6 £14 12 6 T 
» Peroxide .. per ton £27 10 £2710 | g а heet , . per ton | £15 10 £15 10 0 d 
s Methylated y экем. per gal. | 2/9 2/9 | і Mica (uncut slabs 8" long) рег Ib. 6/8 6/6 2а. inc. 
a ne Ol | Solvent (90 EA at | | m Manganin Wire No. 28.. per lb. 8/- 8/- Y 
per gal, 5/6 | 5/6 | g Mercury . per bottle £865 £85 
a Potash, Bichromate, in casks, , per lb, 834. 8id. p Phosphor Bronze, ‘plain РРЦ. рег lb. | 1/1 to 1/4 1/1 to 1/4 
a »" Caustic (15/80 9% per ton £i £A p rolled bars &rods per lb. 1/1 to 1/4 1/1 to 1/4 
" Bisulphate АЕ per ton £85 £35 p i r'l'd strip & sheet per lb. | From 1/25 | From 1/24 
a a Shellac А - +» per owt, | 68/- 68/- o Platinum .. T per 02. £3 10 £3 10 
a Bulphate of Magnesia s per ton £4 10 £4 10 p Silicium Bronze Wire .. per b, | 104d, to 1/1 1044. to 1/1 
a Sulphur, Sublimed Flowers. per ton | £6 15 £6 15 € Steel, Magnet, acc'd'g to deso’ ҮР 'n p.ton | From £15 | to £40 
а " Recovered per ton £5 15 £5 15 1 Steel, en in bars .. £58 | £58 
" Lump „ per ton £5 5 | £5 5 g Tin, block . . per ton | £115 £115 | 
а a Boda, Caustic (white 70 9% per ton 47 10 27 10 g „ foil $ рег Ib. | 1/6 1/6 | 
a „ Orystals .. . рег ton £3 £8 n „ wire Nos. 1 to 16 per Ib. | 1/7 1/7 
а „ Bichromate, casks per Ib. Bd, Bd. p White Anti - friction Metals— | 
| " White Ant " brand .. per ton | £40 to £65 | £40 to £65 . 
METALS, &c. | j Yarns, Cotton, Single 101b, bundles pr lb. 7%. | та. T 
b Aluminium Wire, in ton lots.. per ton £994 | £234 „ Flax, б or 8 lea., per Ib 4d. 4d. . 
b Sheet, in ton lots. per ton £191 | £191 1 ч Hemp, 8 ply 10 Ibs. per Ib. 84d, 84d. 
p Babbitt's metal ingots .. per ton | £65 to £187 £65 to £187 25. х0 » Russian, 10 lbs, per Ib. | (dd. 18 
c Brass (rolled metal 2" to 12") basis per Ib. Bid. Bid. | j n Jute, 180 lbs. rove per ton | £12 £12 | 
€ „ Tube(brazed) .. per lb, 1014. 105 1. | j Manila, 24 thread рег ton | £32 10 £32 10 | 
„ Wire, basis per lb. 84а. 841. — | k Zinc, Sheet (Vielle Montagne bnd.) p.t. | £81 10 £31 10 | 
8 sup liea by Quotations su lied Quotations su 
srs. G. Boor & Co. ons supplied d Gutta-Percha, and | а Messrs. oris АНЬ; ‚ Limited. 
d be s Br бан Alu Aluminium Company, Lid. ph Works Company, Led. i Messrs, Sanders, Wake & Co. 
< MIS Thos. Bolton а & Bons. Messrs. даг ры, m Messrs. W. T. over О DM: 
Messrs, era & Зо п Messrs. P. 


: 


€ Messrs. Bolling & 


— Henry" O. Yeo & Oo. 


Mauer & Oo. Lad. 


o Messrs. Johnson, 
р The Phosphor Bronze Company, Lid. 
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MAGNETISM.* | 


Br Peor. JAMES ALFRED EWING, F.R.8., M. I. O. E. 


Waan the Council of the Institution honoured me with an invitation 
to deliver the James Forrest lecture they suggested etism " 
as the subject. I felt at the time that it was like prescribing an сх 
roasted whole for sn invalid's lunch. How could one treat а theme 
so vast within the limits of a single hour with any hope of making it 
v or even digestible? But, having nothing better to propose, 
1 y acquiesced, and I now find myself confronted by this 
a task. It gives me at least a grain of comfort to reflect that 
the Council must take a large share of responsibility for the choice. 

Whatever be his subject, the particular duty of the "James 
Forrest Lecturer is to treat it as an illustration of the bearing of 
science spon practice. He has to show how the visions of the 
philosopher become translated into the matter of fact of the engi- 
neer; how observations and theories which at first awaken only the 
intellectual interest cf the scientific enthusiast are in time found to 
have application to the use and convenience of the man in the street. 
. He has to show that if necessity is the mother of invention, science 

is often its foster-mother. And there is another side to the matter, 
for it the lecturer discharges his duty aright he will show how practice 

ys back its debt to science; how the pro of invention stimu- 

es the progress of discovery; how the laboratory owes as much to 
the workshop as the workshop owes to the laboratory. 

Time was when it might have been appropriate in addressing an 
sudience of engineers to plead for the better recognition of science 
аз the bandmaid or mistress of practice. But there is no need to do 
that now. The service which each does to the other is recognised ; 
the beneficent reaction between them has, in Jate years especially, 
been too fruitful to escape universal notice. Whatever barrier used 
to be apparent has broken down. Day by day, one may say, more 
and more points of contact are found, more grounds of wre Pos 
sentiment, more opportanity for co on. To one who, like 
your lecturer, has his affections di gly divided between physics 
and engineering it is pleasant to note that not simply in education, 
but in гарны in mental habit, іп sppreciation of experiment and 
in many other ways, engineers become daily more and more skin to 
physiciste, while students of natural science grow more ready and 
more able to observe nature from the standpoint of the engineer. 
There will always, we need not doubt, remain two extreme schools of 
intellectual activity, one caring only for abstract truth, the other with 
no interest save for what promises immediate application. But 
between those extremes you will ind men of more catholic spirit, 
whore sest for scientific discovery is none the less keen because they 
have an eye to the uses to which some of it may be put. "Theachieve- 
ments in the world of practice of а Kelvin or а Hopkinson are as 
remarkable as their discoveries in pure science. I mention great 
names, but there are many lesser men who follow in their footsteps. 

Certainly it would be difficult to find a subject that is better fitted 
to illustrate the harmony of practice and scienca than this subject of 
magnetism. Indeed, so intimate is their contact and co-operation 
here that it would be hard, in giving any account of the subject, to 
draw a line between matters of industrial application and fruits of 
research. 

The applications of magnetism are older than the science—so old 
that they are lost in the mists of the remote past. If we cast our 
eyes far enough back they light on the traditional and shadowy 
figure of the Obinese imperial navigator Hoang Ti, who, some 24 
centuries before Christ, is said to have piloted his fleet of conquering 
junks by the aid of a floating fragment of loadstone. The loadstone, 
a natural magnet composed of the magnetic oxide of iron, is found 
in the magnetised state at many places on the earth's surface, and 
notably at Magnesia, in Asia Minor, which led Euripides to call it 
the stone. Though the writings of Plato and Pliny and 
Lucretius contain many references to the distinctive рор of 
the loadstone and many curious legende concerning it, it is remark- 
able that neither the Greeks nor the Romans were aware of ite use 
in navigation. We are told in the Book of Acts that Bt. Paul, 
after sta three days at Syracuse, fetched a compass” and came 
to um, but any student of the Institution will tell you it was 
not a mariner's compass that he fetched. 

Though the uses of magnetism were unknown in those classical 
times, its abuses appear to bave flourished then, as they do still. The 
loadstone was reputed to free women from witchcraft and to put 
demons to flight. A magnet pickled with the salt of the sucking- 
fish could draw water from the bottom of the deepest well. Iron 
rings magnetised by rubbing against a loadstone were a remedy for 
the gout, and the priests of Bamothrace, five centuries before the 
Obristian ers, are said to have made a tidy revenue by selling those 
ancient prototypes of the modern magnetic belt. The mysteries of 
magnetism have in all ages formed a happy hunting ground for lovers 
of the occult. Quackery and superstition have found it a name to 
conjure with. The fact that a thing is unintelligible bas been held 
sufficient reason for dubbing it magnetic. It is no part of my business 
to үе of Animal Magnetism,” for whatever elements of fact there 
are in the reported phenomena which go by that name, we may rest 
assured that with magnetism they have nothing whatever to do. It is 
a striking fact that among our bodily senses we have no?hing to help 
us to а tion of magnetic activity. The sense of sight may 
indeed be а magnetic sense when regard is had to the 
principle that light is made up of electro-magnetic waves, but you 
may put your hand or your head between the poles of the most 
powerful magnet and be unable to tell whether the magnet is or is 
not in action. We have no direct perception of the magnetic field, 


* Institution of Civil Engineers, James Forrest lecture. 


and there is no such thing in any legitimate use of the term as animal 
magnetism. 

According to one story, it was Marco Polo, the Venetian, who 
brought the mariner’s compass from China to Europe in the 13th 
century. Anyhow, its use was known then, though the attractive 
influence was wrongly localised, being ascribed to one of the stars in 
the tail of the Great Bear. The Provercal poet, Guiot, in a MB. cf 
the 13th century, tells at length, as if it were rather a new thing then, 
how a steel needle may be magnetised by touching it with a loadstone, 
and how, when put through a piece of straw and set fi ating it always 
points to the north :— 

“ Puis se torne la point toute 
Contre l'estoile sans doute." 


A famous letter of Peter Peregrinus, written in 1269, contains a 
remarkably good account of the polar quality of the magnet, and of 
its use in finding the north. By the time of Columbus the compass, 
with its divided card, was apparently a common appliance in naviga- 
tion. It was during his first voyage to America in 1492 thet Columbus 
discovered the variable deviation of the needle from the true north. 
The fact that the balanced needle does not lie horizontally, but 
ам discovered by а London instrument maker called Norman 
in : 

We may take it, then, that applications of magnetism were known 
certainly 600, perhaps 5,000 years ago. But the ecience of m 
is just 300 years old; it dates from the publication, in the year 1600, 
of the treatise “ De Magnete," by William Gilbert. In that remark- 
able book the speculations of the schoolmen and the old wives 
tales” which had gathered about the subject were brushed aside, and 
the foundations of magnetic philosophy were laid on the safe ground 
of experiment. Gilbert showed, by means of a model globe cut out 
of loadstone, that the behaviour of the compass needle was to be 
explained by regarding the earth itself as а great magnet, surrounded 

uently by an orbis virtutis—& sphere of influence, or, ae we 
should now call it, a magnetic field. Time would fail me to tell 
you of the many acute observations described by Gilbert, which 
entitle him to high rank among the founders of experimental science. 
Galileo, his even pe contemporary, said: "I extremely admire 
and envy the author of ‘Da Magnete,“; and Dryden wrote tnis 
panegyric: — 

" Gilbert shall live till loadstones cease to draw, 
Or British fleets the boundless oceans awe." 


This last line suggests the remark that if Dryden could see the naval 
estimates for the present year of сезер aspiration after general 
disarmament—he would surely have no misgivings as to the perma- 


* nence of Gilbert’s fame. 


It would be easy to occupy the whole of thelecture in telling of the 
B1bsequent developments of that first application of magnetism, the 
mariner's compass ; of the new problems which presented themselves 
when magnetisable metals, iron and steel, took the place of timber in 
the construction of ships; of the analysis by Archibald Smith of the 
various disturbing influences which the magnetism «f the ship exerts; 
and of the inventions by which Lord Kelvin brought the compass to 
ite present state of ection and enabled cortecting devices to be 
applied by which the effect of the ship’s magnetism are neutralised. 
In Lord Kelvin's compass we have a striking instance of the results 
that are achieved when profound scientific insight то ке hand іп 
hand with rare practical instinct and inventive skill. I wish I could 
dwell on so attractive a theme, but I must hasten on to speak of 
other developments and applications of the science of magnetism. 

The pivoted needle of the compass turns so that it may Toe 
itself in the direction of the lines of force of the tic field; so 
long as no local disturbing cause acta, the field is that due to the 
magnetism of the earth. But Oarsted discovered, in 1820, that if a 
wire conveying an electric current were brought near, the needle 
became deflected, because (аз we now know) the current produces а 
magnetic field on its own account, whose lines of foroe encircle the 
conducting wire. Eleven years later Schweiger showed how this 
effect could be intensifled by winding the conductor into a coil, in 
the middle of which the pivoted noedio was set, and thereby invented 
the galvanometer. The laws of the phenomenon were investigated 
by Ampère and by Weber, and thus the way was paved for the 
introduction in 1837 of the needle telegraph by Cooke and Wheat- 
stone. Our president has lately told us of their pioneer line 14 miles 
long, part of which was revived by him and was used, as a relic of 
the year of the Queen’s accession, to керү Her Majesty's mes- 
sage to her scattered peoples on the day of her Diamond Jubilee. 
What tbat lusty infant, the telegraph, has grown toin the intervening 
60 years you do not need to be told. g British telegraphs 
alone, the expansion of which owes much to our president's f 
care, there are now considerably more than 1,000,000 miles of wire. 
Oar distanf colonies are bound to the mother country not simply by 
links of loyalty and mutual affection, but by material bonds of 
LG which bave no small patt to play in the building up of 

mpire. 

The suspended needle, by which Cooks and Wheatetone gave 
practical application to the discovery of Oersted, did not long remain 
the sole, or even the chief, instrument in telegraphy. It was almost 
at once supplemented, and soon to a great extent displaced, by the 
family of instruments which depend on the attrac'ion which an 
electro-magnet exerts on a movable armature, ins ruments of which 
the telegraph of Morse was the first to take working shape. Bat 
Oersted’s discovery met with a second great application at the hands 
of Lord Kelvin in 1858, when the problem of signalling at a remu- 
nerative speed through long ocean cables was solved by his invention of 
the mirror galvanometer, an invention which, at the same time sup- 
plied physicists with an invaluable new weapon of research. His later 
invention of the siphon-recorder allowed the delicate fluctuations of 
current, which constitute the signals in such a cable, to be tered 
as well as read. In the galvanometer the coil is held fixed and the 
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magnet moves. In the Kelvin recorder the force between the two is 
&till the operative force, but it is the coil that moves while the 
magnet is held fixed. 

Morse’s telegraph was the practical fruit of the discoveries of 
Ampère and Sturgeon. Ampère had shown that pieces of steel might 
be permauently magnetised by placing them inside & coil of ха өң 
within which a magnetic field was established by ing an electric 
current through the wire. Sturgeon, in 18265, substituted а soft-iron 
core for the steel, and pointed out that it acquired strong magnetism 
80 long as the current flowed through the surrounding coil, but lost 
its magnetism when the current ceased to flow. On establishing the 


current the iron core underwent, as he says, a transition from a state 


of total inactivity to vigorous polarity,” and exhibited “an intensity 
of action far surpassing that of any known permanent magnet.” 
Joseph Henry improved the winding of Sturgeon’s electro-magnet 
and used it, by means of a movable armature, to sound a bell at a 
distance from the operator. From this the step was easy to the 
recording telegraph of Morse. Simplified into the “sounder,” 
this remains one of the most ordinary appliances of the telegraphist, 
and the principle it embodies finds application in the Wheatetone 
automatic receiver, in the type-printing telegraph familiar to those 
who study the “ tape,” and in a host of other forms. 

Faraday's discovery, made in 1831, that a current of electricity is 
induced in & conducting circuit when it is moved in а magnetic field, 
in such & way as to vary the number of lines of force which it en- 
closes, led to the invention of the magneto-electric machine, where 
the movement of the armature of а permanent magnet is used to 
induce currents ina coil. This has found many uses. It was applied 
in telegraphy by Wheatstone as the transmitting device in hie step- 
by-step or A B О apparatus. Substantially the same principle formed 
the basis of the origiual telephone of Graham Bell. There the move- 
ment of an iron disc by the speaker's voice induced corresponding 
currents in a coil, through the agency of a magnet to which the disc 
acted as armature, the movements of the disc having the effect of 
varying the magnetic field within the coil. These currente passed to 
the distant end and gave rise to corresponding movements on the part 
of а second disc, їп ап instrument which was an exact counterpart of 
the first. I was old enough in 1876 to appreciate the charm of this 
weird and exquisite invention, and looking back now, it seems, as it 
seemed then, alike in its novelty, in the vastness of its consequences 
and in the simplicity of its means, to be the most marvellous of all 
the wonder-compelling applications of magnetism. The magneto- 
electric methcd of generating telephone currents, introduced by Bell, 
gave place, in the hands of Edison and Hughes, to other and better 
means, but the recei portion of the apparatus retains substanti- 


ally the form which he gave it. The varying attraction for its 


armature of a magnet which is strengthened and weakened by the 
transmitted currents is still used to cause the vibrations of the disc 
which convert those currents into speech. The latest advance in 
telegraphy, the achievement of Marconi in communicating between 
France and England without an intervening wire, is as much as any 
other a direct fruit of magnetic research. When an electric current 
comes into existence the magnetic field which it induces around it 
does not spread through space instantly but with a limited velocity. 
A current undergoing rapid oscillations, such as a discharge surging 
back and forth between two plates, consequently sets up magnetic 
waves of correspondirg frequency which travel out into space with 
a velocity which is, in fact, the velocity of light. These waves of 
megnetic induction were pictured by the mathematical imagination 
of Maxwell, and they were demonstrated by the experiments of 
Hertz, who showed us how to detect their presence at points which 
might be fairly distant from the source. The researches of Branly 
and Lodge gave far more delicate means than Herts had used to 
discern the arrival of these magnetic waves; and Lodge, who has 
devoted much attention to the subject, has also been successful in 
developing appliances for sending and receiving signals over long 
distances by comparatively long-period waves of magnetic induction, 
using closed circuits at each end of the system, tuned into electric 

ism, so that the magnetic oscillations sent out by oneof them 
are detected by aid of electro-magnetic resonance in the other. But 
the most striking success which has been achieved in this application 
of magnetism is Marconi’s use of short-period Hertzian waves to 
signal across the Channel from the South Foreland to Boulogne. Mr. 
Marconi is to be warmly congratulated on accom this remark- 
able feat, which has arrested the attention alike of the public and of 
specialists, and has opened all eyes to the practical capabilities of this 
new telegraphy. 

It is interesting to note in passing, though it is scarcely relevant 
to my subject, that telegraphy by waves of ic induction is the 
oldest telegraphy of alL well’s conclusion that the waves which 
constitute light are nothing less than very quick-period waves of 
magnetic induction was abundantly verified by the work of Herts, 
who succeeded in submitting artificial magnetic waves to the reflec- 
tion, refraction, and polarisation, which we are familiar with in the 
case of light. Hence the heliograph, the venerable semaphore, and 
all the visual signals that have been used from the day when Eve 
first smiled to Adam, are examples of magnetic wave telegraphy, 
though I cannot claim them as fruits of magnetic research. In the 
use of that most delicate of electro-magnetic receivers, the eye, we 
must admit that practice came before science. 

Faraday's great discovery of the induction of electric currents by 
moving а conductor in a magnetic field of force led, as we have seen, 
to the magneto-electric machine. A permanent steel magnet served 
to produce the field, and the coils in which current was induced were 
generally wound upon an armature, which revolved between the 
poles. The early machines of Olarke and Pixii were improved upon 
by Wilde, who used а second machine to generate a current which 
was employed in magnetising the field magnets of the first. From 
this to the invention of the dynamo was a step so natural that we 
need not wonder it was taken independently, and almost simul- 


taneously, about the beginning of 1867, by no fewer than three 
inventors, Wheatetone, Werner Siemens, and Alfred Varley. Up to 
that time the tric machine, when considered from the 
engineer’s standpoint as an engine for producing electrical energy by 
the expenditure of work, had bsen little more than a toy. 
But the abolition of permanent magnets and the substitution of soft- 
iron cores excited by the current generated in the machine itself, oon- 

stituted a revolution, and the dynamo became a means of applying 
power to generate electric currents on a scale. I do not meau 
that the change came all at once; it is а far cry from the A’ Gramme” 


of 20 years ago tothe big dynamos of to-day, with their 2,000 H P. or 
9,000 H.P. But the introduction of the self-exciting field magnet was 
the decisive step which made the mechanical production of electric 


currents a part of engineering—a large part, indeed, as it has since 
= (To be continued.) 


DIRECT AND ALTERNATE CURRENT 
DISTRIBUTION. 


By Н. Н. WILLIAMS, Student. 


(Concluded from page 702.) 


Now in the central portions of a large city the consumers are very 
close together, the demand is very large, and is also that required for 
very many different purposes. Therefore, it is very likely that a 
great number of consumers prefer 100 volts, others 200 or 800, while 
others require 400 volte, 

In such а ease as this a five-wire system of distribution can be used 
to great advantage, since & consumer can then be supplied at any of 
these pressures. The pressure between the outers on a five-wire 
system is 400 volts. Di A, Band О, show the pressures between 
the different poles and to which a consumer may be connected on the 
three and five-wire systems. 


Positive + 
Middle О 
Negativo — 


Ютлозлм А.—Тнвкк-ҮЎтвЕ wiru 200 VOLTS ON THE Our ERS. 


Positive + 
Middle О 
Negativo — 


DiacBAM B.—Turer-Wikk wir 400 VoLTS ON THE OUTERS. 
Positive + 
Positivo middle (p 
Middlo О 


Negative middle Ө 


Negative = 


DiaoRAM C.—Fivg-WigR кти 400 Volrs ON тик OUTERS. 


I now wish to draw your attention for a few minutes to the second 
method of supply which I mentioned earlier on in my paper; and it 
is that casein which we have no choice but to adopt an alternating 
current system. The supply of electrical energy on the alternating 
system is а more difficult po to face than if the supply were 
continuous. For instance, in continuous current systems the useful 
power is directly equal to the product of the amperes and volts. But 
in the alternating current system, the useful power is not equal to 
the product of tbe virtual amperes and virtual volts unless the 
current is in phase with the electromotive foroe. 

In all alternating current supply circuits there is a considerable 
amount of apparatus, such as motors and transformere, having induct- 
ance, which causes the current to lag after the E.M.F. In an 
inductive circuit the product of the virtual amperes and virtual volts 
would only give us the apparent power and not the true or effective 
power. The effective power in this case is considerably less than the 
apparent power. | 

The effective power = virtual volts x virtual amperes x cosine 


angle of lag. 
Now cosine 0° = 1, 


* Paper read before the Students’ Section of the Institution of 
Electrical Engineers on Wednesday, March 1st, 1899. 
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Consequently you see thatonly when the lag is sero is the effective 


power equal to virtual volts x virtual amperes. 


The ratio {fective or true power is called the power factor. 
apparent power 


It is the aim of all central station engineers to get a power factor 
as nearly equal to unity as possible. 

The power factor is only unity when the current is in phase with 
the E. M. F., £e, when the circuit contains no self-induction. 


Therefore in central station work the power factor could be 
brought nearer to unity by the intrcdaction of some apparatus 
having capacity, such as condensers. I do not think such an intro- 
duction bas occurred in ропа! practice. 

As I have said before, we may divide an electric supply under- 
taking into three main divisions, vis , generation, distribution, and 
consuming devices. 

As regards generation, there can be no doubt that a direct driven 
plant is much to be preferred to either a belt or rope driven, owing to 
the economy of floor space and the higher efficiency obtained. 

Generation by means of an alternator is accomplished without the 
use of a commutator ; consequently, the current can easily 
rated at high pressures, which practice is generally adopted in 
alternating current stations. 

Mains constitute distributors and feeders. Low tension distribu- 
tion in alternating current stations is very seldom done, owing to the 
fact that it is impossible to use cables of large sectional area. It, 
however, can be used if the area of supply is very small, and tbere is 
very little demand. 

In an alternating current transformer current is supplied at high 
tension to the primary, which induces a larger current at a lower 
pressure in the secondary. In it there are no moving parts what- 

it ата no attention, takes up very little room, and is very 
efficient. quently, such a piece of apparatus can very con- 
тише рн Im ое street boxes or on consumers’ 


F There transformers are used in connection with the high tension 

distributors, in order that a consumer may be supplied at low 

pressure. By this method a consumer may be supplied at almost any 

pressure he requires, ded, of course, that it is witbin the limit 
of the Board of regulation. 

In all alternating current stations high poer feeders are ured, 

e use of transformers 


у 
be supplied simply by switching it on to the other sub-stations. 
In cases where there bas been a number of public arc lamps to be 
n MENT of the engineers seems to have been to use 
flera in preferenoe to either fixing shades over each lamp, or 
runcing a separate continuous current arc lighter. 
I refer to this use of rectifiers later on when considering the rela- 


At present there are 74 supply stations in the United Kingdom 
running on the alternate current system. 

Since we may look upon a feeder as a medium by which power is 
transmitted from the generating station to the distributing network, 
I do not thiok I shall be departing from the subject of my paper if I 
say a few words in relation to multipbase currents, cially when 
we remember that the greater part of the power from the generating 
plant at Niagara is carried to the various districts of supply by a 
three-phase transmission plant. 

In an ordinary single-phase alternator the armature is wound so 
as to generate a single current at any required pressure. But in a 
Mg ipu generator the windings on the armature are so arranged 
that it generates two or three distinct currents at the required 
pressure. 

In a two-phase generator the currents differ in phase 90°, and a 

three distinct currents differing 


can be effected at very high pressures, this eem is decidedly 


superior 
- districts to be supplied are situate at some little distance from the 
generating station, а system of multiphase fecders сап be used to 


great advantage. 

Mr. Wordingham is adopting a system of multiphase feeders at 
Manchester to supply those districts which are very remote from the 
central generating station. Rotary converters are to be employed at 
the generating station to change the low pressure continuous current 
into high preseure alternating. i 

A-similar arrangement is to be fixed at the feeding centre in order 
to transform the current from high pressure alternating to low pres- 
sure continuous. 

I now come to perbaps the most карынш of my ‚ vis:— 
The relative advantages and disadvantages of direct and alternating 
systems of electricity supply. But sirce I have already occupied 
[p attention for a considerable time I must make my remarks as 

ef as possible. 

i ey speaking, the demand for electricity is that required 
or — 

1. Incandescent lighting. 

9. Aro lighting (public and private). 


9. Motors. 

4. Cooking and heating. 

б. Electro-chemical apparatus. 

The demand for electricity for cooking and heating purposes is so 
very limited (on account of the great cost) that I will not refer to the 
advantages and disadvantages of the two systema in tbis care. 

Undoubtedly the requirements of the electro-chemical industry 
can only be met by continuous current. 

There is an advantage in the use of alternating current for incan- 
descent lighting, in that if you wished to lower the light, so to speak, 
an arrangement called a choking coil can be used; which piece of 
a tus absorbs ү машу no energy. Whereas, in order to lower 
the light on a continuous supply a resistance would haveto be inserted 
in series with the lamp in order to lower the voltage at the lamp 
terminals, an operation which is very obj:cticnable, due to the great 
waste of energy in the resistance so inserted. 

Arc Lamps.—Practically the whole of the light from an arc lamp 
proceeds from the crater. Та a continuous current ато lamp the 
crater is formed on the positive carbon; therefore this carbon is made 
the top one, this causing the light to be thrown downwards, in which 
case prsctioally the whole of the light is useful. 

In an alternating current arc lamp the light is emitted from both 
carbons, which in shops may be used to ad vantage. 

But for street lighting, unless it is the wish to light the heavens as 
well as the roadway, a shade is fixed over each lamp. Now, it is 
claimed that by this arrangement the light is more evenly dis- 
tributed ; but, at all events, a t percentage of the light is lost. 

For street lighting there should be а crater on the top carbon, 
which, of courie, cannot be achicved in an alternating arc lamp. The 
fact that, in places where they have an alternating station, rectifiers 
are used for arc lighting is in itself sufficient proof of the inadequacy 
of alternating ourrent for arc lighting. 

In a pa on “The Use and Economies of Rectifiers for Aro 
Lighting ” read before the Northern Society of Electrical Engineers 
in May, 1896, Mr. Hesketh ssid: ‘The alternating current arc lamp 
is not so efficient asa generator of light as the continuous current 
arc." At that time Mr. Hesketh was the chief engineer at Blackpool, 
where there are a great many arc lamps used for street lighting, and 
the station being an alternating one, he used rectified currents for arc 


lighting. 

иа in his reply to the discussion raised on bis paper, Mr. 
Hesketh said “that efficiency should be considered, not as from the 
terminals of the lamps to the terminals of the dynamo, tut from the 
indicated H.P. to the measured illumination on the roadway. If 
this view were taken, then arc lamps fed by currents as closely 
арргох mance to continuous currents as possible, would give the best 
results.” 

Such remarks from one, who was actually connected with an alter- 
naeng station whioh supplied a number of public arc lamps, 
afford another of the fact continuous current is lupeo: 
to alternating for arc lighting purposes. 

The next, and certainly the most important point in connection 
with the relative advantages and disadvantages of the two systems, 
is that in which the demand is that required for motors. 

The aim of all centra! stetion engineers is to get as big А day load 
as possible. How can this be done? By getting as many motors as 
possible connected to the distributing network. A central station 
engineer also aims at kcoping а continuity of supply, and does not 
- ens rend азым and nearly jamp Ang every few minutes. 

Ww on an alternating system, even when 
the number of irem ей is small. 

An alternating station engineer will gladly receive any amount of 
applications for electrical energy for lighting purposes, but does not 
care to see one application for electricity for motive power, even if it 
be that required to run only a 1-H.P. motor. 

The more motors there are connected to the distributing network 
8 a ше current system the better. But not so with the alternat- 

зу m. 
ero arc about as many alternating current stations in the United 
Kingdom as continuous, е the total aggregate horse-power of 
motors connected to the alternating is only about 820, whereas on 
the continuous there is a total horse-power of about 4,500 connected. 

I think these remarks are sufficient to prove the superiority of 
direct systems over alternating for distribution; and aleo, from what 
I have seid earlier on in my paper, you can see I am strongly of the 
opinion that the best system for distribution is low tension 
continuous. 

The choice of a system will always depend upon the following: 

1. Area of supply. 

2. Nature of demand; and | ‘ 

9. Situation of central generating station with respect to district 
to be supplied. | 

Bot I think that for distributors a three-wire low tension ооп- 
tinuous (and, perbaps, in some cases а Ive - wire system may be used) 


. will be found always suitable to the district, and always able to meet 


the demands of the consumers. 

For feeders, if the distance between the generating station and 
feeding point is short, low tension continuous is preferable. If the 
distance is moderately great (-ay 3 miles) bigh tension continuous 
with transformers, (or, rather, motor generators) in sub-stations. If 
the distance is much greater than 3 miles, then multiphase feeders 
should be uted, thus taking advantage of the fact that it is possible 
to transmit at higher voltages if the current be alternating than if it 
be continuous, due, as I have said before, to the absence in the 
alternating current apparatus of any commutator. | 

This is, perhaps, the only advantage of alternating current over 
continuous. 

In conclusion, I desire to thank the hon. secretary of the Students ' 
Section, Mr. Maurice Solomon, for his great kindness in reading this 
paper, on my behalf, before you this evening. 
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DELIVERY VAN AND OMNIBUS- CHAS. 
MILDÉ & CO. 


Тнв ironwork is constructed to receive according to requirements :— 

1. The framework of a delivery van, with a central passage for the 
service, capable of carrying 600 kilcs. with a driver and deliverer, or 
750 kilos. 

2. The framework of an omnibus with six inside and two box seats 
and convenience at the top for 180 kilos. of 1овваве. 

The sccumulators in both cases are disposed along each side of the 
central passage under the seats, and arranged so as to be drawn out 
from the back. 

Rigid ironwork formed of two steel joists in the form of a recti- 
linear U, connected by cross pieces, sup the framework, which 
із fixed by bolts and the motor with the rotation bearings of the 
intermediary axle. 

In front, two roller springs and one transverse spring, at the back 
two roller eprings. Buffers for deadening shocks. Wheels with solid 
India-rubber tyres, 
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Axles guided by guard plates fixed to the ironwork and supported 
by jointed side pieces, which ensures to the axles a dicularity 
to the axis of the carriage and a constant а еа 
shocks there may be. 

А guiding bandle, а vertical bar, two pinions toothed in the pro- 
portion of 1 to 3j a rolliog chain and a jointed horizontal bar on the 
two pivots of tbe wheels. 

An amperemeter to record the output of the charge and dis- 


A voltmeter and an ampere-hour meter register the charge and 
the discharge by means of а &hunt, and enable us to note the energy 
supplied and expended for a given distance. 

Forty elements constructed M Ps firm on а new model, the trials 
of which are not yet finished. ese are distributed into four troughs 
of 10 elementa placed along the sides of the car and grouped in series 
or in quantity. i 

Capacity, 145 ampere-hours at the normal rate of discharge at 
36 amperes on level ground in four hours at 13 kilometres an hour. 
The track is 52 kilometres on level ground and 40 to 45 on varied 


ground. 
ze M of one element is 1755 kilogrammes, or 700 kilos. 
ther. 
motor is of the Postel Vinay V4 type with series excitation, 
its normal power being 2,250 watts at 76 volts. Weight 200 kilos. 
e magnet formed of two bobbins, and therefore four poles, drum 
armature. 
The differential gear worked by the pinion cf the armature is 


arranged on an intermediary axle turning in four bearings апа 
supporting the two-toothed pinions which work by chains the toothed 
crowns connected with the driving wheels, 

Ratio of reduction of the wae?l to the intermediary axle, 1: 5. 

e " of the intermediary axle to the armature, 1 : 6, 
or 1 : 30 for the total ratio corresponding to 2,300 revolutions of the 
armature for 13 kilometres an hour. 

Double differential and progressive brake, with core furnished with 
cushions of ash, and acting on two pulleys of the interm axle, 
worked by a double pedal placed under the driver's feet. The right 
pedal acts upon the left one, and cuts off the current before tighten- 
ing the brake. The left one only cats off the current. Safety brake, 
the two shoes of which, acting on the hind wheel, are arranged 
on a jointed cross-piece at the back. The brake is worked 
by a screw handle at the left of the driver and by a ratchet lever at 
the right of the seat. 

The speed controller is placed in front opposite the driver, and 
consists of three pairs of concentric sectors placed vertically оп a 
marble plate and provided with blocks, which are connected by a 
movable bar and a fly-wheel with a needle and dial. It effects the 
connecting of the battery in series or in parallel by means of a series 
of sectors arranged to the left, on the same axle, and the bar of which 


is hinged on to the right one by means of a connecting rod. 
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Forward Воннїна RATE АТ Brix INCREASING SPEEDS. 


4'5 kilometres an hour, 1st speed. Battery in parallel, starting on 


| nd speed Battery in “parallel, without 

6:6 2nd s А ttery in 8 

А 1 rheostat, 36 98 volts. 

9:5 А T за „ Battery in shunt on 

field magnets. 

13 РА 5 4th „ Battery in series, without & 

rheostat, 36 amperes 76 volta. 

16 " “ 5th „ in series, 1st shunt on 
the field magnets. 

20 T 1 6th „ in series, 2nd shunt on 
tte 0214 magaeta. 


Position of rest, battery in series. Backward motion, three 
increasing speeds, battery in parallel, as for the three speeds for 


torward motion. 
The controller enables the battery to be ch in parallel or in 
series according to the voltage available at the ing source. The 


weight of the carriage empty is 2,200 kilos, 1,330 on the hind axle 
and 870 on the front one. Ehe distance between the axles is 1:55 
metres. The width between the rails is the same as in tramway 
lines, 1:4) metres. The diameter of the fore wheels is 75 metre; 
the diameter of the hind wheels ів 9 metre. Total length of the 


Expenditure of energy on level ground, ‘65 ampere-hour per 
kilometre-ton at a speed of 13 kilometres per hour. 


carriage, 3 metres ; width, 1:85 metres. 
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t MISCELLAXBOUS NOTES ON THE OBBLTENHAM MAINS." 
Нлмитон Кип.аоов, Member. Read April 25th, 1899. 


Among engineers wh» have had to do with central station work, it 
would probably be impossible to find a dissentient from the proposi- 
tion that the means of distributing the electric energy are quite as 
important as the means of ob‘aining this energy from the source of 
energy available at the station, and it would be difficult to find many 
who could say that nine-tenths of their troubles and anxieties do not 
come from the outdoor works. 

It seems strange, then, to find that engineering societies have 
devoted so much attention to the machinery and accessories of a 
se tion, and so little, in com , to ita outdoor works, especially 
when it is remembered that the larger part of the station machinery 
ie similar to that in oommcn use for many other while the 
distributing works involve the use of plant of an almost entirely novel 


The foregoing considerations, ооп with the invitation of your 
, bave led the author to а few notes 


volts pressure. 
The works lie at a distanoe of rather more than 2,000 yards from 

the sub-station, which is situated near the business centre 

of town, and E ge away from the residential and 

tricts ; the plan to 


р 
be works duplicate high 
wo? igh pressure 
y dynamo can be ee provided on a single-pole 
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of each dynamo being connected 
other of the duplicate bus bars on the machine 
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. The present earth wires are composed of heavy copper 
and the one earth is made to a 3-inch water service from the town 
and the other to an earth plate below the natural water level 
ground. I may add here that we have found galvanised iron 
eas for earth wires in of the town, and 
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type, and the 
for the arc lighting feeders are of the new Westinghouse type. 
ham meters are quite unsuitable for arc lighting or motor circuits, 
on account of their inaccuracy on inductive loads. 

There arc at ресни four feeders, viz., two 37/16 to the principal 
sub-station, and two 19/18 to the arc lighting system for the west of 
the town. A fitted panel for a third feeder to the sub-station has 
been provided on the Ferranti board, and also three unfitted panels 
for future extensions. 

All eables, other than those used for servises, are concentric, and 
are insulated with bitumenised fibre and manufactured by Callender’s 
Oable Company, and I may say that our experience with these cables 
has so far been very satisfactory. In a few of the principal streets 


He 


By Mr. 


the soil—either direct in the ground or in wooden troughs filled in 
with bitumen. All armoured cables laid under road ways, whether in 


placed across and above them, and in many cases—where there bas 
been sufficient available depth—this ресс has also been given to 
armoured cables laid under footways. 

The sizes of high pressure cables used are 37/16, 19/16, 19/18 and 
19/20; the first two sizes mentioned are used for feeders, the 19/18 
only for the feeders from the works to the arc lighting system of the 
western section of the town, and the 19/20 for arc lighting circuits 
and for the riding mains referred to hereafter. high preesure 
cables are tested in situ with an alternating carrent at a pressure of 
4,000 volts and no faults have occurred, other than those caused by 
ex'ernal damage, except on the 19/20 cables. In the 19/20 cables 
first laid the outer are not in ocntact with one another round 
the inner insulatio2, and this not merely renders this cable very sut- 
ceptible of injury during laying, however the cire taken may 
bs, bat also causes—on any single wire parting at a factory joint —a 
difference of pressure between the slightly separated ends sufficient 
to produce sparking with a gradual destruction of the neighbouring 
insulation and у à fault. Further, this bread and butter con- 
struction allows a greater freedom of motion to the wires of the outer 
conductor, and, if a joint on one of these parts when the cable is 
coiled on the drum, there is a considerable danger of one or other 
of the free ends penetrating the inner insulation when the cable is 
paid off the drum during laying. Several fanl's occurred on testing 

aro lighting circuits with 4,000 volts pressure, and we now use 
19/20 cables with a sufficient number of outer wires to completely 
surround the inner insulation, although this mskes the outer con- 
ductor of considerably larger cross-sectional area than the inner in 
consequence of it being inadvisable to use wires smaller than No. 20 
gauge. 

Ia two or three cases it has toen nece to lay considerable 
lengths of feeders along roads having few probable customers but with 
good districts at their remote ends; in each of these cases a 19/20 
cable has been laid alongside the district feeder in order to pick up 
customers on the way without tapping the feeder itsslf. About every 
400 yards, more or lese as bas been necessary in different instances, 
a 4-way bcx bas been fixed in these roads and the four ends of the 


100/2000 


VOLTS 


2000/4000 
VOLTS 


Ютлавлм or 4,000-тогл TEST. 


cables are coupled together in these boxes—the outers permanently 
to a low pressure bus bar and the inners through switch fuses toa 
h pressure bus bar. All customers in these roads ate connected 


hig 
to the 19/20 riding main, and by pulling ont the switch fuses at each 


end of any length of this cable a new customer can be connected with- 
out interrupting supply either to the district at the end or to the 
customers on other s ctione of the riding main. This arrangement is 
ulation is employed, and 


provided and connected to the branch main, and this socket is 
rendered accessible by a screw cap in the top cover above it. 


By means of a long concentric wall plug auy branch main can be 


connected to testing ap after the ewitch has been 

It will be obvious that the use of these boxes, one of which 

is exhibited, greatly facilitates the localisation of any fault, whether 

in the main, a branch, ora service. A modified form of the ordinary 

water hydrant box is placed over each box in order that the screw 

caps may be accessible without taking up roadway or pavement. 

These switch boxes, the hydrant boxes, and all other joint boxes are 

earthed, and in practically all cases the earth plates are the town 
water mains. | 

щн presero services to house transformers are made with 19/20 
armo concentric cable and services to arc lamp transformers with 
7/18 armoured concentric cable; in each case, in all recent work, the 
outer conductor completely surrounds the inner insulation, and in 
every case the lead and the armour of the service cable are earthed 
both at the service joint and at the transformer. 

From the principal sub-station feeders radiate to the sub-stations 
in its vic , in the case of the more important in duplicate, and 
from these sub-stations other feeders supply the more remote sub- 
stations and the high pressure distributors. The general arrange- 
ments of all the larger sub-stations are similar; each is divided into 
two , for high and low pressure apparatus тереен vel? by а 
w rail and in the high pressure part are the feeder dividing 
boxes, single-pole switch ‚ and, as a rule, the transformers, 
while in the low pressure part are the distributor dividing boxes and 
double-pole switchbo Each feeder dividing box will take three 
cables, and in it ths Quterg are coupled to a low pressure bus bar, to 
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is used for supply- 
ing the high pressure terminals of the transformer primaries —the 
bus bar of this board being connected to the feeder bus bar by cable. 
Та the recent sub-stations а six-way board of the type shown on the 
drawing is used in place of the two three-way boards, and if there 
are more than three feeders another three or six-way board is added. 
All high pressure boxes are earthed, as are also the lead coverings of 
the high pressure cables and the transformer earth shields. With 
this mode of oonneoting the feeders together the effect of a fault is 
to blow the fuses at each of the two sub-stations, into which the 
faulty length of feeder enters. When the extensions now in progress 
гахе been тароо по! = the town sul es Gad Lieto two 
dependent sources of high pressure supply, so 

can be cat off entirely from any one of these 

interfering with the supply to other sub-stations, and without 
except at times of heavy load, as in the evenings—affecting the 
pressure appreciably on the low pressure distributors. 

The sizss of the low pressure distributors used are 37/12, 37/15, 
and 19/14, according to the density of the demand and the preesure 
at which supply is given. In the sub-stations each distributor is 
jointed, in a small dividing box, toa pair of rubber-iusulated single 
cables, by which it is connected to a pair of bus bars through a pair 
of switch fuses in the older sub-stations, and through a link and 
switch fuse in the more recent sub-stetions.  Cardew's earthing 
devices Е атау in the sub-stations for the protection of the low 


sub-stations in the town is about 330 yards, so that the use of one or 
FC 
sections o an в vely. In the cases, 
which are few, where high pressure feeders and low pressure dis- 
tributors pass кезш a same conduit boxes, the cables are provided 
with distinctive Practically all distributors are, however, 
armoured cables laid direct in the ground, and . where 
каан А WIN NO troughs and bitumen from action of the 


, 
All the sub-stations, except the Sy sub-station, are under- 
ground brick chambers with a bscking of concrete outside the brick 
walls, and in the town they a t 10 feet by 7 feet by 7 feet 
high; where possible they are piaced under footways, but in some 
cases it bas been necessary to construct them under roadway, with 
the 0 thickness of roof has had to be given. 
In the older zu ons sewer manhole covers have been fixed 
centrally in their roofs, and movable iron ladders afford the means of 
descent into tho low pressure parts; in the more recent sub-stations 
hts, which are movable for lowering transformers, &c., 

are fixed in the roofs and side stairs provide the means of 
entrance for men—this method of construction pet а lighter and 
cleaner sub-station and does away with the central iron ladder. The 
concrete floors of the sub-stations arc floated over with a layer of 
bitumen about 2 inches thick ; upon the bitumen floor are placed 
wooden gra similar to those used in boate, and in the high 
pressure parts of the sub-stations rubber mats rest upon the wooden 
gratings and are kept clear of any water which may have accumulated 
atween the days forcleaning. Ventilating pillars with pipes to the 


sewers. The older sub-stations are not so drained but have small 
sumps in them ; these, however, are not much needed as a sub-station, 
when fairly loaded, keeps perfectly dry. The walls and roofs of the 
sub-stations are painted with Blan Bpence & Oo.'s white petri- 
fying paint, which gives a very surface and one which can be 
washed without injury. The di g boxes, „ &., are 
аме рю painted red, and STi мее 

pressure cables an are ow pressure 
cables and work are palnted black. 

Almost all the transformers used have been manufactured by the 
Brash Electrical Engineering Company, Limited, and out of a very 
larg: number comparatively few have broken down. With one or 
two exceptions the transformers, which have given trouble, have 
been small—almoat all of the 650 watt siz) used for the arc lighting 
and placed in the bases of the arc ашр. port I think I may say that 
in practically every case the cause of breakdown has been damp; in 
any case breakdowns have been entirely stopped by treating the 
transformers as now described :— 

First, short lead-covered cables are passed through the glands and 
connected to the primary and secondary terminals, and these glands 
and all o gs into the transformer case, except the door to the fasez, 
are sealed up. The transformers are then taken in batches of six at 
a time into the principal sub-station, which is a hot dry room, where 
. the primaries are connected in parallel to a 100-volt circuit, and the 
secondaries in series to a low resistance, by which the secondary 
current can be varied from about 8 to 15 amperes as desired. Pots 
of calcium chloride are inserted through the fuse doors, and then 
these doors are sealed up. The transformers are run in this way con- 


sub-stations without 


Hinr б rn the calcium chloride being changed 
frequen . resealed after each change. Towards 
the end of the week little water is found to remain in the trans- 
formers, and at the end of this preliminary run each transformer is 
given a new quantum of calcium chloride, and is finally sealed up. 
They are then run individually for some hours, or perhaps a day or 
two, with their primaries connected to a 2,000-volt circuit, and their 
secondaries to arc lampe, and they are also „ to case 


—with 2,000 volts. As they have short leads y connected to 
them there is no occasion to open the transformer cases in the open 
air when they are being fixed in the aro lamp-posts. 

( To be continued.) 


MEASUREMENT OF CAPACITY OF LONG 
SUBMARINE CABLES. 


Ix connection with Mr. Elton Young's paper, Mr. Arthur Dearlove 
has communicated the following to the Journal of the Institution of 
Electrical Engineers:— We are all indebted to Mr. Young for his 
paper, and the suggestions he makes with regard to the method he 
advises should be used when measuring the capacity of long cables, 
it represents undoubtedly some advance on the method of testing 
more usually employed, and I quite agree with Mr. Young thata 

standard of "time of charge" with regard to this test 
should be ad 


The writer first used the correction method and formula 


_ 10,000 — (B F Р) 
TER RFP : 

in 1891, and pointed out in the Electrician of July 10th, 1891, that 
“ no correction for leakage is found when the insulation resistance per 
microfarad is the same in the standard condenser and the cable com- 
pared, but the correction becomes necessary when large differences of 
absorption exist between the two capacities under test." 

This is very obvious, but the formula just given combines а correc- 


tion for both a tion and insulation resistanoe differences in the 
capacities com , and, speaking from experience, this correction is 
& sufficient one. 

There is very little or no evidence that the capacity of gutta-percha 


cables alters either under the influence of temperature changes or 
sures, nor can, so far as I know, much evidence be found in testa of 
laid cables. 

In the last paragra h of the appendix to Mr. Young’s paper it is 
atated that “if any other method of I.O. measurement be employed, 
a definite time of charging becomes necessary for purposes of 
ä 

The following remarks bear on this point, when testing а cable of 
1850 nautical miles and using the Muirhcad correction I obtained 
results which perhaps migbt have been stil better had Mr. Young's 
" balancing " system been employed, but as they stand they do not 
show any marked difference in the results obtained with tho time of 
obarge varying from 5 to 60 seconds. The particulars of these testa 
are :— | 

SraNDARD CowpzeNsERS 80 MicRoríABADS, Gorr METHOD WITH 

Rv RG ALA AND CORRECTION APPLIED. 


Number of 


Time of charge. | Time of mixing. | Corrected results in 
Beconds. 


observations. Seconds. microfarads. 
4 5 5 768 6 
19 10 b 7723 
6 20 5 775 4 
8 30 5 773 4 
10 40 b 7153 
6 50 5 7708 
5 60 5 7759 


Another series, taken on the same method using 241:2 microfarads 
as a standard, gave: 


Corrected results 


Time of charge. | Time of mixing. 
"m me іп microfarads. 


Number of 
Seconds. Seconds. 


observations. 


| 
4 | 5 6 | 7727 
4 10 6 1744 
4 | 20 8 7753 
4 : 30 8 7161 
4 | 60 10 7764 


The aggregate capacity of the cable from factory tests of the core 
at 75° F. was 776:81 microfarads. 

Ia the above table the time of mixing given was foand to have no 
very sensible effect in the final value. 

The maximum difference shown in the latter figures when 241 
microfarads was used asa standard, if the value of the 5 second 
charge is neglected is less than 0:3 per cent., a result which, if not 
showing uniformity, is very near to it; these tests are quoted as an 
instance of what may be done with the present known methods. 

With regard to Mr. Young's remarks on the effect of temperature 
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on the capacity of gutta-percha cores, my firm, Mesers. Clark, Forde 
and Taylor, have made many experiments on this point, but the 
results arrived at are so discordant that though I mention the 
figures obtained, I do not think it probable that any definite law for 
this variation can ba stated. 

In one very complete series of tests with one coil of core kept at a 
temperature of 75° F., and ured as a standard of comparison, 
whilst another coil of »imilar manufacture and dimensions was 
tested and compared at the different temperatures of 75, 60, 50, 43, 
and 35° F., the results showed that the capacity of the coil increased 
as the 5 was lowered to the extent of 0 8 per cent. fora 
range of 40° F. 

Asa check upon the foregoiog a comparison of the capacity of each 
coil was made with a shellac condenser, the mean difference in 
capacity given by thie method showed an increase of 0:94 per cent. 

The average increass of capacity for this range stated, viz., 40°, 
would therefore be equivalent in the one case to ‘02 per cent., and in 
the other ‘023 per cent. per 1° F. 

On the completion of the tests the second coil was raised again to a 
temperature of 75° F., and it was found that no sensible change 
of capacity had oocurred by “ageing” effect. 

When the two coils are at the same temperature the insulation 
resistance and absorption of both being alike, the correction for all 
times of change was found to be nil. 

On the other hand, using a variety of gutta different from the 
above, two similar coils were tested in the manner described, 
and with these no change in their capacity occurred when their 
temperature was varied over a range of 40° F., whilst yet 
another pair of coils moved in the opposite direction, viz , increased 
temperature, resulted in increased capacity. 

The variation of the capacity of gutta-percha coils due to changes 
of temperature is undoubtedly a very small one, and unimportant ; 
moreover, it seems more than probable from our experiment that such 
variation that does occur is depsndent on the nature and quality of 
the gum under test. 


A NEW LIQUID INTERRUPTER. 


Мв. E. W. CALDWELL sends the following to our New York name- 
sake whose editor has very kindly for us advance proofs :— 
The instrument, which I shall describe (when used as an inter- 
rupter for an induction coil) produces ost exactly the same 
effects as are obtained by the ingenious device of Dr. Wehnelt, and 
I think it is, perhaps, free from some of the uncertainty of action of 
that instrument. 
The typical form of the instrument is shown in fig. 1, which is 
taken from the patent dra an insulating 
by an insulatiog 


wing. A receptacle made of 
material, and divided into two com ts 

partition, h which a small aperture is left, is filled with a 
conducting liquid. Suitable electrodes are immersed in the liquid on 
either side of the partition, so that when current is sent through the 
apparatus from one electrode to another, it must pass through the 
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Fra. 1. 


pes, po 
again into contact and complete the circuit. This is repeated over 
with astonishing rapidity, and if the interrupter be 
connected in series with the primary circuit of the induction coil, 
beautiful streams of sparks, resembling those obtained with high 
frequency mechanical interrupters, play across the secondary 


It is probable that electrolytic action in this instrument is not at 
all essential to its operation, and that ite action is entirely thermal. 

So far I have tried only a few solutions for the liquid—dilute 
solution of sulphate of copper, a solution of sodium sulphite and a 
sulphuric acid solution of specific gravity of about 1:200. 

Of these the sulphuric acii gave by far the best results. 
The instrument bas also been operated by using mercury for the 
liquid conductor, but in the few experiments I have made the results 


obtained by the mercury were unsatisfactory, and the partition 


between the two parts of the liquid (which in this experiment was 
mae of glass) was cracked and apparently burned in a very few 
minutes. 

The frequency of interruption seems to depend upon the current 
strength, the diameter and length of the orifice, the inductance in 
the circuit and, to some extent, upon the temperature of the liquid 
and probably upon the capillary action between the liquid and the 
material forming the insulating partition. By varying the diameter 
of the orifice I have been able to obtain interruptions varying in 
frequency from about 5 per second to probably 400 or 500 per 
secon | 

I have noticed that when a large inductance is in the circuit the 
action seems to be much steadier. When there is no.appreciab'e 
ioductance in the circuit the interruption takes place, but irregularly. 
A rule that has been observed that when there is little or no 
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inductance in the circuit there is little or no spark formed 
by the break, but with a large induction coil in the circuit 


were about 8 inches long. | | 
А convenient form of the instrument is shown in fig. 2, where the 


peres 
in the primary, and an orifice through the test tube about 1 milli- 
metre in diameter, this arrangement gives & frequency from about 
150 to 180 per second. 
I bave not, as yet, had an opportunity to make a careful experi- 
mental study of this ap в, and I have no doubt that further 
work will develop many improvements in the practioal details. 


THE ELEOTRIC LIGHTING OF FULHAM. 


Tux question of the tenders for the supply of machinery, plant and 
mains for the electric ligh undertaking of Fulham was discussed 
at the adjourned i 


Electric Company, attended, and made an explanation 

the ability of the firm to undertake a work of such magnitude. Mr. 
Hirst assured the committee that the whole of 

carried out in England, and that his firm was in a strong financial 
position-to do all that was required. Mr. Hirst was examined by 
Mera tae al of the committee on difficult points, and then Mr. 
распо to the effect that he did not consider the General Electric 

m 


6 
reputation. Mr. Medhurst also went fully into the allegation that 
the chairman of the Committee had been canvassed, and pointed er 


ualify З 
At the Vestry m which followed, presided over by Mr. DREW, 
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the debate on the recommendation of the Electric Lighting Oom- 
mittee to give the contract to the General Electric Company, whose 
tender was £45,718 7s. 10d., was resumed. To this Mr. Sayer bad at 
the last meeting moved an amendment that the tender of the British 
Insulated Wire Company for the mains, &3., at £14,152 18s. 6d., be 


ted. 
“i. Bopp strongly supported the amendment on the ground that 
by carrying out the recommendation of the Oommittee they would be 
going against the advice of the electrical en ineer who was paid to 
advise them. 

The amendment was defeated by 22 votes to 13. 

Mr. Влхтив next moved to add the following words to the recom- 
mendation:—' Oa condition that they produce sufficient evidenoe 
-that the whole work will be or has been manufactured under trade 
union conditions of the respective trades, and penalties of £10 be 
added to the contract for each breach of these conditions, such 
penalty his pona eei to be recoverable from the principal contractor.” 

contended that in a work of such magnitude it was incumbent 
upon them to insert the most stringent conditions. They had had 
bother with the builder who was erecting the generating station over 
the rate of wages, and it was to avoid such bother in the future that 
be moved that amendment, although bearing in mind tbe majority 
the reactionary party had in the V , and the fact that they were 
а mere mechanical voting machine, he no great hopes of it being 


Mr. Олкву seconded the motion, and said that not опу was it a 
question of wages but a question cf workmanship, and everyone 
would admit that trade unionists were the best workmen. 

Mr. WINGFIELD said that it was for the engineer to see that the 
work was carried out in a proper way. 

Mr. STEEL pointed out that at present their contract clauses 
allowed them to declare the contract null and void if there were 
breaches, and they could have nothing stronger than that, and trade 
union officials he had consulted had stated that the clause of the 
Vestry could not be battered. Ho thought it was not fair to try and 
get such a clause inserted at that stage, or the reactionary party 
might vote to eliminate the trade union clause altogether. 

Mr. Lawson said the Vestry had long adopted the principle of trade 
union wages and conditions, and they certainly ought to insert the 
amendment. 

Mr. Avmnn observed that Mr. Hirst had been before the committee 
and had stated emphatically that his company had had no trouble 
with their workmen, and therefore he could see no reason why they 
should object to such а clause. Some members seem to think because 
the Blectric Company was the lowest tenderers, therefore 
they must be a cutting company, but that did not follow, and he had 
ренү good evidence that the £750 quoted for the river pipe 

amply cover that item, although it was said there would bs a 
loss of £1,000. ee, 

Mr. Barun proposed to move that the Vestry acoept no tender that 

. BAYER pro o move accept no 
night, but ee the work in sections. E 

he ОнлтамАн pointed out by carrying the last amendment 
they had adopted the recommendation of the Committee. 

r. Bavmn said the recommendation had not yet been put as the 
substantive motion, and when it was so put it would be open for him 
to move his amendment. oe 

The OnRAIBMAN held that Mr. Sayer would have that power. 

Mr. Ватвв said that if they ted the tender that night it would 
be а scandal to London, and th he moved that fresh tenders 


be shortly elected. 
This gave rise to a vary long discussion, and an appeal to Mr. Med- 


hurst to address the 


to anyone. Rightly or wrongly, such suspicion had attached 
and he did not see how they were to event people thinking there 
was something wrong, and therefore the whole thing had better be 


— me 
members pointed out that it was absurd to think that if 
they advertised the work in sections that it would be done more 


tually the amendment was defeated, and the recommendation 
of the Committes carried by 23 votes to 14. 


А NOVEL FLY-WHEEL. 


much above , very littleattention was pald to the design 
of fly-wheels. They were put ther in a manner anything but 
scientific, and were not in such a way as to be to 


4 


4 


‘arms bing the piers and the separate segments of 
re 1 


fly-wheel is а ring rotating about a centre, and this ring is su 

to be exposed toa bursting stress induced by centrif force. Bucha 

force ot ring stress is, in a plain ring, purely tensile. Buta fiy-wheel is 

seriously a by the fact that the ring is tied across at several 

diameters, and it cannot act purely by ring tension. It must either 

partially or wholly act asa of pa y continuous 3 ct 
e 


Thus the arms, except for any cross breaking stress, due to velocity 
variation, are to simple tension due to their restraint of the 
centrifugal tendency of the weight attached to their outer ends. 
When a wheel fails it may fail either because the rim is weak between 
the arms, or because the arms are too weak to stand the radial pull of 
the rim segments. Ia the one case the segments fail as girders ; in 
the other case the arms fail as tension members. Given a sufficiency 
of arms to divide the rim into sufficiently short sections there can be 
no probability of cross breaking of the rim. In such a case a fly rim is 
merely the equivalent of so many weights each with ite own radial 
tension rod. The calculation of such a wheel resolves itself into a 
question of arm tension, and such a wheel appears natarally to 
demand tension arms of some strong material. Oast-iron arms are 
unsuited for such a duty. Tension rods of steel are suited to it. Bat 
a fly-wheel boss and rim are constantly endeavouring to vary their 
an positions Now the rim tries to lead the bub and ч the 
hub is driven to lead the rim. This is the very essence of the duty 
of а fly-wheel and arms must act as cantilevers if they stand radially. 
Tension rods cannot so act. Bat if such tension rods are attached to 
the bub in а tangential direction, and from each point in the rim 
two such rods extend to opposite sides of the hub or boss they will 
Ъз in a position to prevent angular difference in either direction 
between hub and rim. This, of course, is the bicycle wheel system. 

Та wire-wound fly-wheels, however, the rim is of maximum strength. 
Nothing known can be stronger than а rim wound of wire. In such 
& wheel any radial strength of the arms would be worse than 
for it could only serve to reduce the directness of stress in the rim; 
it could only complicate the stresses. In 4 wire-wound rim and in 
the same category we may practically plaoe all rims, which are 
pu in a good and sufficient manner for ring tension there need 

no radial connection of the arms and rim. The rim may best be 
driven by or drive the arms through the medium of cheeks which 
admit of a slight radial sliding motion. In а paper before the Civil 
ani Mechanical Engineers’ Society, Prof. A. B deals with the 
pene He finds that 

wood is stronger than iron for the rims of 


spokes SpA so as to compress the rim to such an extent, that at 

ty per second there will still be no rim tension. Such 
a rim could, theoretically, be an arch of cast-iron voussoirs drawn 
together by powerful tension. Obviously, the joints could not open 
until the ring stress exceeded the arch compression. The arms, in 
fact, bear all the load, and the calculation of such a structure is 
simple. Мо one need be in doubt as to the stresses to be resisted by 
every detail of the wheel. 

At 100 feet per second the stress in a free rim of iron is only half 
а ton per square inch of cross-section. It is clear, therefore, that the 
bursting of many wheels must have been due to bad design, too much 
of the rim having been rendered inoperative as a stress bearer, or the 
ring stress has been prevented by the arms, and these have been too 
few to prevent the sections breaking as beams. 

We are glad to see Prof. Sharp paying attention to the 5 
of Wohler and Bauschinger, oon firming, as they do, the early experi- 
ments of Fairbairn. Wohler's law, as enunciated by Launbardt, has 
not received the attention which it should have done, and much bad 
design in high speed crankshafts and other articles bas been per- 
petrated by an inexcusable neglect of well-known facts. 


PHYSICAL SOCIETY. 


"Ongpmany MazrING held May 12TH, 1899. 
Prof. Parry, Vice-President, in the chair. 
The BzcBETARY read a note by Prof. W. B. Мовтон and Dr. Вавтон 
on the discussion of their paper "Om THE ORITERION FOB AN 
` OSCILLATORY DIBCHABGE OF A CONDENSER.” . 

In the discussion which followed the reading of the paper it was 
pointed out that the result obtained, vis., that on taking into account 
the distribution of the current in the wire, a condenser, baving the 
critical ca 
seems to 


steady currents. The explanation of the Apparent p paradox is ioo 
uctance. When the 
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increase in г, outweighe the increase of в in its effect upon the 


criterion for oscillatory discharge. An examination of the expression 
for the equivalent inductance in the case of iron shows that it is 
greater than the steady current value if the ratio of one amplitude to 
the next is greater than 

e 200 
where n is the frequency of the oscillation. Since the decrease of г, 
with maintained oscillations, is due to & surface concentration of 
current, it is suggested that there must be an axial concentration in the 
case of dam vibrations. Following the method of Maxwell 
for determining the current density at а distance from the 
axis of а wire, an expression for the current was introduced 
containing a damping coefficient. The ''quasi-amplitude " of the 
disturbance at any point in the wire was thus obtained. An exami- 
nation of the result shows that making the damping zaro indicates a 
surface concentration. If, on the other hand, the damping is great, 
the expression for the amplitude increases as the distance from the 
axis decreases and we get an axial concentration. Assuming suffi- 
cient dsmping to produce this effect it is shown that as we go through 


the point r = wg where “a is the radius of the wire we pass 


from a greater value of current density in the inner parts to a less in 
the outer than would correspond to a uniform distribution through- 
out the wire. From general reasoning the authors think that if a 
rapidly damped disturbance is propagated into & wire from ite 
boundary, and if the oscillations are slow enough to allow the 
current to te to the core we should expect to find an axial 
concentration in the latter stages of the phenomenon. 

Dr. LznrzurpT said that Prof. Lodge had pointed out at the reading 
of the paper that the solution the authors obtained changed character 


at the critical resistance. Ав this point had not been considered in 
character 


the note he supposed that the change in made no difference 
to the results obtained. 

The CHammax expressed his interest in the proof of the existence 
of an axial concentration. 


Mr. ADDENBBOOEE exhibited and described a QuaApRANT ELECTRO- 
METER FOR APPLICATION TO ALTERNATING OURBBNT MroasunrE- 
MENTS.” 


The author has substituted for cylindrical quadrants two sets of - 


fiat plates, the top set being adjustable. In this way the range of 
the fostrament is considerably increased. The ability to remove one 
or more of the top quadrants makes the needle very accessible. By 
lowering the on to the bottom quadrants and then bringing 
down one of the top plates the instrument can be carried with 
safety. One of the top quadrants can be worked up and down by a 
worm gear, and by this motion the “ electrical zaro” of the electro- 
meter is obtained. The suspension consists of a fiat phosphor 
bronze strip, the torsion of which is found to be perfectly uniform, 
there being no fatigne effect. The case of the instrument contains 
windows so that the needle can be viewed from two directions at 
rigbt angles, and there are screw motions to centre the needle with 
respect to the quadrants. To reduce the effect of air convection 
currente upon the needle the inside cf the case is lined with cotton 
velvet. The quadrants are supported on brass bars passing through 
long ebonite sleeves in the bottom of the instrument. This gives 
insulation without the use of sulphuric acid and there is no 

den jar or condenser in connection with the needle. When 
using the electrometer idiostatically with the finest strip, a light 
needle and the quadrante th of an inch apart, a difference 
of potential of 1 volt will produce a deflection of about 5 mms. 
upon a screen 2 metres distant. Using the instrument 
heterostatically with 100 volts on the needle, }th of an inch 
between the quadrants, and half а volt acting across them, a 


deflection of 200 mms. can be obtained. This sensitiver ess is about 


12 times as great as that got from instruments designed by Kelvin, 
Mescart, and Haga. Мг. Addenbrooke then showed how, in oon- 
junction with a voltmeter and an ammeter, it was poisible with his 
instrament to determine all the factors of an alternating current 
system. The increased sensitiveness of the electrometer renders it 
possible to measure currents of any magnitude with a very small 
waste of energy. 


Mr. Garras pointed ont that the measurement of self-induction 


with an electrometer could only be carried out practically if the cur- 
rent curve was а sine curve. He said that in carves obtained from a 
Gans motor a correction amounting to 7 per cent. had to be applied. 

The Onaraman seid that even if the curve obtained was a sine 
curve, the electrometer was never used in this country for measuring 
self-indaction. | | 

Prof. HaascHBLL asked if it were possible to adjust the quadrants 
after the needle had been charged? 

Mr. Арринввооки then purposely disturbed the position of the 
adjustable plate, and after c the needle reduced the deflection 
to zaro by the worm gear. The author said that for high voltages 
the curve cf calibration was different to that obtained from tbe ordi- 
nary formula. 

The ОнлтвмАН said that this discrepancy was probably due to want 
of perfect symmetry. In a paper read before the Royal Society by 
Perry, Ayrton, and Mather, it was shown that the presence of the 

around the mirror of an ordinary electrometer was sufficient 
to affect the needle when working with high vol In working 
with the plates very close together he was afraid the symmetry 
would be liable to be disturbed by a slight tilting of the needle due 


to electrostatic attraction. > 


The Астнов observed that the plates were only very close ther 
when working with low voltages. d Te 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATBNTS.—1599. 


Compiled expressly for this journal by W. P. Тномрвон & Oo 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
Should be addressed, | 
9,072. “Improvements in thermopiles.” E. D. Youna. Dated 

May 1st. Я 
9,101. "Improvements in or relating to globes or protectors for 

electric and other lighting apparatus." J. d. Риннтссіск and F. W. 

BanBETT. Dated May Ist. | 
9,134. “Improvements in or relating to electric accumulatore.” 

Е. MourERDE. Dated May 1st. | 
9,209. ‘Improvements in and relating to electric arc lamps.” 

R. Ортон Dated May 2nd. 


9,212. “ Improvements in electric switches.” J. D. F. ANDREWS. 
Dated May 204. 


aoe " Improvements in electric maximum demand indicators.” 


Ввітізн Тномвон.Ноовтон Company, LIMITED. 
United States.) Dated May 20d. (Complete.) . 
9,246. “Improvements in apparatus for measuring elcctric 
currente." THE Ввгтіѕвн Тномвох-Носвтон Oompany, D. 
(W. C. Fish, United States.) Dated May 2nd. (Oomplete.) 
9,278. "Improvements in d o-electric or electro - dynamic 
machines.” J. d. Srarran. Dated May 3rd. 
9,290. "Improvements in or relating to electric s lugs.” . 
F. OrprrELD and J. W. Мпллали. Dated May 3rd. Ju don 


(F. P. Cox, 


9,349. “Improved electro-magnetic tooth stopping hammer.” 
О. ОвтмАНН. Dated May rd. ( Complete.) d 


9,851. “Improvements in the manufacture and production of 
elements for secondary batteries or electric accumulators.” H H. 
Sraecker. Dated May 3rd. | 

9,367. “An improved process for the production of accumulator 
plates" A.LmHMANNM. Dated May 3rd. 

9,414. "Improvements in controlling electric motors and apparatus 
for that purpose." H. LzrrMEB. Dated May 4th. 

9,24. “Improvements in or relating to electric aro lamps." 
J. G. B. Perrs and J. Bynum. Dated May 4th. 

9,428. "Improved regulating mechanism for the carbon of 
electric arc lamps.” J. RosmuErmR. Dated May 4th. (Oomplete.) 

9,29. “Improvements in electrical arc lamps.” J. Rosgusvun. 
Dated May 4th. (Complete.) | 

9,434. “Improvements in electric arc lamps.” A. Gd. SrocK WELL. 
Dated May 4th. | 

9,436. “Improvements in electric telegraphic apparatus.” Ж. 
Oantono. Dated May 4th. (Date applied for under Patents, &., 
noh rin Вэс. 103, January 12 h, 1899, being date of application in 

taly. 

9,437. “Improvements in electric telegraphic apparatus.” H. 
Camtono. Dated May 4th. (Date applied for under Patents, &o., 
“| еш Bec. 103, April 13:h, 1899, being date of application in 

aly. | 

9,456. "Improvements in, or relating to, electric storage or secon- 
dary batteries.” J. T. NIBLZT and M. SurHEBLAND. Dated May 5th. 

9465. "A кро automatic call register." T. Baracs and J, 
WarsH. Dated May 6th. 

9,511. “Ме о1 of controlling several rotary phase current 
motors in an electrical railway train from one point of th» train." 
Stemens Baos. & Co., Глмгтвр. (Siemens & Halske Aktien Gesell - 
schaft, Germany.) Dated May 5th. (Complete.) | 

9,512. "Improvements in voltaic batteries.” O. D. AgEL. (La 
B:cié*é d' Htude des Piles Electriques, Franc») Dated May 5th. 

9.522. Improvements relating to the distribution of electric cur- 
rent.” B. G. Глммв. Dated May 5th. (Date applied for under 
Patente, &*., Act, 1883, Вес. 103, October 6tb, 1898, being date of 
application in United States.) 

9,528. "Improved electro-magnetic а us for stopping and 
starting machinery and vehicles" O. W. HiGGs. Dated May 6th. | 
9,566. “Improvements in, and connected with, electric safety 

fuses.” J. Gray. Dated May 6th. ( Complete.) 

9,581. "Improvements in, or relating to, electrical devices or 
Арран for controlling the pressure cf small currents for electric 
hghtiog.” F. У. Бмттн. Da'ed May 6th. 


ABSTRACTS OF PUBLISHED SPROIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


10,056. ‘Improvements in rail bonds for electric railways, and in 
the method of making the same." W. B. CLEvELAND. Dated April 
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22nd, 1897. Relates to rail bonds: Heads are cast on to a flattened 
coil of flat wire. One side of the coil may be omitted. The heads 
are shaped and beaded up in the rail ends. 9 claims. 


10,197. Improvements in or relating to dynamo and like 
electrical contact brushes.” L. Восрввлох. Dated April 23rd, 
1897. Oonsists in making dynamo and like electrical contact brushes 
of an alloy of copper, brass, or bronze with a small percentage of 
bismuth, antimony, or cadmium, or two or more of these metals com- 
bined. The alloy may be srt ag yos in the form of a bar or block, 
which may be provided with perforations for keeping it cool or 
receiving a lubricant. 5 claims. 


10,250. "Improvements in electric arc lamps.” W. P. THOMPSON. 
(F. Hansen, Germany.) Dated April 24tb, 1897. Relates to a clock- 
work arc lamp. The carbons are hung by achain on a wheel, rota- 
table in a frame, and geared to an escapement wheel and oscillatory 
balance wheel in this frame. The frame can be tilted abont knife 
edges, which rest on supports in line with the periphery of the wheel, 
where the part of the chain extending to the upper carbon holder 
leaves it; thus, wben the outer part of the frame is lifted by a link 
and lever connecting it witb the core of & shunt magnet, the outer 
part only of the chain is lifted with the lower carbon. Oontact is 


thus made, and the magnet dropping, the frame strikes tbe arc. The 


movements of the frame are controlled by а dash-pot. Feeding of 
the carbons by gravity is allowed when the frame is tilted sufficiently 
to withdraw a vane on tbe balance wheel from a stop, which is 
pivoted, and rests an the tilting frame. Loss in oe of the lower 
carbon is compensated by a chain attached to its holder, The magnet 
is adapted for alternating currents, to prevent great variation in its 


inductive resistance. The coil ie wound on a non-metallic spool, and . 


surrounded by a perforated sheet-iron casing. The movable core is 
tubular, and a hollow iron core is fixed within the coil. In order to 
zeep the mechanism cool and clean, its base-plate is separated from 
a plate, carrying the carbon guides by two air or layers of non- 
condu material, and an intervening plate. These plates are 
connected by non-conducting screws. The chain passes through two 
tubes. З claims. | | 


10,254. “ An improved process for the manufactureof accumulator 
plates.“ W. H. Bozsm. Dated April 24th, 1897. Plates or elec- 
trodes are made by placing red lead ina boun frame, and treating 
it with an acid, such as acetic, oxalic, or sulphuric acid, which com- 
bines with or decomposes the red lead, forming an insoluble or bardly 
soluble lead salt. The red lead may be mixed with binding materials, 
such as are described in Specifications No. 11,532, A.D. 1892, and No. 
4,610, A.D. 1895. 3 claims. | 


10,280. “Improvements in electric incandescence lamps" F. 
. EGGzER. Dated April 24th, 1897. Relates to incandescent lamps. 
The bulb is made with two grooves in its neck to receive a wire which 
is passed through holes in a cap, and is secured by twisting its ends 
together to attach the lamp to the cap. 1 claim. 


10,295. “ Ап electrically illuminated advertising balloon." J. 
Busssy. Dated April 26th, 1897. A captive balloon is in part trans- 
раа: and preferably white to receive advertisements, wbich are 

umioated by electric lamps within the balloon, the leads of the 
lamps paseing along the holding cable. 3 claims. | 


10,429. “Improvements in underground condnits or trenches for 
electric railways and the like" J. D. Снн and G. S. SMALL. 
Dated April 27th, 1897. Oonduit or trenches for electricrailways, &c., 
are formed of yoke frames having a continuous channel ale ы the 
slot rails. The channel carries a continuous curved shield ha a 
slot at the top, a guard shield being attached above the opening. The 
, collector arm is curved to support the contact trolley which bears 
against the conductor carried by the arm. 3 claims, 


10,499. Improvements in secondary batteries.” O. E. Lars. 
Dated April 27tb, 1897. The battery comprises a closed cell, a cylin- 
drical negative electrode of amalgamated coppergauze, an electrolyte 
consisting of a solution of um sulphate, a porous cell ol at 


top and bottom, and a mass of active material, or material to be ren- | 


dered active, surrounding a central leaden tube. 4 claims. 


10,494. Improvemente in electric gas lighters.” L. L. 
BonmBop4iLE. Dated April 27th, 1897. Relates to lighting gas by 
electricity in pendent burners. The one electrical terminal is fixed 
ou the burner tip and the second is carried by an arm of a lever on 
the gas cock. free end of a coiled spring presses against the 
edge of the arm and holds the lever in the position shown until the 
handle is pulled. The part of the spring then presses against the 
side instead of the edge of the arm, and secures it in its fresh position 
until the lever is again actuated by the handle, 3 claims. | 


11,190. "Improvements in the electrolysis of fused chloride." 
F. M. Гуте. Dated May 5th, 1897. Relates to the electrolysis of 
fured zinc chloride as described in Specifications No. 7,594, a.D. 1893, 
and No. 15,813, A p. 1895, and consists of methods of obtaining the 
fused zinc chloride in an absolutely anhydrous state. This may b3 
done by (a) digesting the fased zinc chloride over fused or solid 
metallic zinc, or (5) by reversing the current—that is, making sinc 
the ancde, and carbon, or a suitable heavy metal, the cathode. The 
result of either treatment is to prevent explosions and foaming during 
the electrolytic process for obtaining zinc and chlorine. 3 claims. 


11,226. “Improvements in telephones" E. PRID Dr. Dated 
May 5tb, 1897. The transmitter and receiver are arranged so that 
their cases fit by means of a and semi-circular groove. 
The transmitter a contact pg which cuts out the instraments 
from line when the receiver is at rest, but cuts in the instrumenta 
when the receiver is removed. The receiver is provided with a bell 

ush. A pivoted case containing carbon granules is closed at the 
ront by a carbon disc. The microphone and its connections are 
mounted in a disc or box held in the case by turn buttons. A 


D 


permanent magnet is attached to the ring and carries post extensions 
provided with coils. The contact spring is operated by the push and 
playing between contacts mounted on the insulation. The front of 
the case is closed by а diaphragm rear piece. 6 claims. | 

11,920. “An improvement in c fuse heads for blasting and 
for other purposes." G. PETriNGEB. Dated May 6th, 1897. Relates 
to improvements on the electric high or low tension fuses described 
in грее покои No. 11,283, a.D. 1895 The ends of the wires are 
now bent twice on themselves, their extremities bared and brought 
close together or bridged with fine wire. The tapered tube is used 
аз before. 2 claims. 


11,337. "Improvements in or relating to sockets or holders for 
incandeseent electric lamps and the attachment of lamya thereto." 
A. J. Bourne. (E. Woningen, Holland.) Dated May 6tb, 1897. 
Incandescent lamps are secured in their caps by elastic metal bands 
placed round constricted parts of the necks of the bulbe, and having 
projecting гез engaging recesses іп the necks, and perforation in 
the caps. e free ends of tke baud are pressed together and passed 


into an open alct. 2 claims. 

11,594. “Improved switch for controlling from а distavoe electric 
motors for working p boiste, projectors, oranes, capstans or other 
electrically operated apparatus.” G. ManTmEz. Dated May 10tb, 
1897. Belates to the arrangement of а switch for controlling from а 
distance, electric motors for operating guns, hoists, projectors, cranes, 
and other ap us. When the contact is made the current is sent 
through the magnetic switch which causes contacts to be made 
to operate the motor in one direction, while, when the other contact 
is made, tbe electro-magnetic switch is operated and the motor works 
in the reverse direction. 1 claim. | 

11,5944. “Application of electricity to the working of artillery.” 
G. ManrrmEz. Dated May 10th, 1897. Mountinga.— Ralates to 
electric training gear for turrets and ры The main electric 
motor is connected by a platform, and gearing is provided for 
rotating the turret by hand. А small electric motor is connected by 
the gearing and tbe clutch to the shaft cf the main motor, and is 
employed for making small movemente of the turret. The ewitchea 
are those described in Specification No. 11,594, 4.p. 1897, and the 
circuits to the motors are opened and closed by.electro-magnets which 
are controlled by separate circuits, which are opened and closed from 
a distance by the proper свег. -Tbe к! has buttons, and for 
the quick and slow motions, for right or left movements, so that two 


buttons must always ba depressed to prcduce any movement. 1 


claim. 

11,701. “Improvements in the construction of. dynamo-electric 
nery.” A. Soamms. Dated ＋ llth, 1897. Field magnets, 
frames. The fleld-magnet consists of a pile of annular stampings 
which are secured concentrically in a cylindrical frame, carrying the 
armature bearings by means of a ring and type metal or other 
suitable material run in between them and the frame. The apnular 
stampings are threaded on a mandrel, the axis of which is mounted 
in the armature bearings. T'he plates are clam firmly together 
мышны Макарун dame. Atte: toning de Mreobure 
an y-pro ange. 8 re 
on end, type metal or ae suitable material is ran into the annular 

space between the parts. 3 claims. 


11717. "Improvements in devices for enabling railway travellers 
to apply the brakes by electrical means.” E. J. and A. B. 
GILL. ee 3 11th, Io io 5 се electtic ap- 
paratus for enabling passen apply the es whether vacuum 
ot compressed air An poppin ta is shown which consists 
of a pipe leading to the vacuum train-pipe, that is closed by 
т valve true oe to 5 1 circuit 

closed e passenger vo is raised then passes 
through орен to the ERR A and applies the brake. In 
the other form pipe leads to the train- pipe containing compressed 
air, and is closed by the valve which is pressed up to its seat by a 
spring. Upon olosing the circuit the core pushes the valve down- 
wards, thus permitting the escape of the ied Sect air, and thereby 
арр! the brake. Anelectro-magnet may be employed in place of 
а solenoid. 2 claims. 

11,808. “Improvements in incandescent electric lampe" А. 
Чоор ву. Dated May 12th, 1597. Inca Lamps.—Filaments 
are flashed in acetylene gas. They may be made from cellulose, car- 
bonised and heated electrically in a glass vessel containing the gas, 
preferably rarefied, until the resistance of the filament has been 
reduced as derired. 3 claims. 

11,861. “ Improvements in, or relating to, electric accumulators or 
storage batteries.“ О. LmpmER. Dated May 13th, 18907. Plates or 
electrodes are made by comp & lead plateor roller between two 
metal plates, on the sides of which, pis аран to the lead plate, 
irregular surfaces have baen formed by chipping or cutting the sur- 
face, or by fixing thereon metal filings, cuttings, or the like, pieces of 
minerals, or fiint paper. The lead plate may be corrugated and pro- 
vided with a frame, and is formed in any usual manner. 4 latins: 


12,087. Switch a tus for the graduated inclusion and exclu- 
sion of resistances in ical circnits.” Вшменв Bros. & Оо, Lap. 
(Siemens & Halske.) Dated May 15th, 1897. Resistance switches are, 
arranged with one set of contacts of carbon and the other of. metal, 


rings, the dle of the rolling oontact being rigid. In 
the modification 3 which are in are mounted in 
frames free to tilt slightly and forced out by springs. Rollers 
rab on these contacts. 3 claims. | 
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No. 1,122. 


LEGAL RELATIONSHIP OF JOINT 
PATENTEES. 


THE 


IN the case of the National Society for the Distribution of 
Electricity by Secondary Generators, Limited, v. Gibbs, 
which came before Mr. Justice Cozens-Hardy in the Chancery 
Division a short time ago, some important questions as to 
the legal rights of patentees, “ their executore, administrators 
and assigns,” were discussed. The facts of the case, 
as reported in our issue of May 5th, were shortly as 
follows:—In 1882 a grant was made unto Lucien Gaulard 
and John Dixon Gibbs of letters patent for an invention 


for a new system of electricity for the production of light and 


power. 

The grant was in the following form :—“ Unto the said 
Lucien Gaulard and John Dixon Gibbs, their executors, 
administrators and assigns, and every of them by themselves 
or by their deputy or deputies, servants or agents, or such 
others as they the said Gaulard and Gibbs, &., shall at any 
time agree with and no others and from time to time and at 
all times hereafter during the term of years expressed shall 
and lawfully may make use, exercise, and vend their said in- 
vention within the United Kingdom in such manner as to 
them the said Gaulard and Gibbs, their executors, administra- 
tors and assigns or any of them shall in their discretion seem 
meet, and that the said Gaulard and Gibbs, their executors, 
administrators and assigns shall and lawfully may have and 
enjoy the whole profit, and benefit, coming by reason of the 
invention.” 

By an agreement under seal dated May 25th, 1883, 
Gaulard and Gibbs agreed to sell to the plaintiff company the 
exclusive privilege of using, exercising and vending all the 
inventions within the United Kingdom and other countries 
named with the full benefit of all extensions, &c. Gaulard 
and Gibbs agreed (1) to procure confirmation of the patents 
if and when necessary; (2) to allow the plaintiff company to 
bring and prosecute actions for infringement in their names; 
(3) to establish a title to the patents at the expense of the 
plaintiff company; (4) to aceept the sum of £220,000 
payable as in the agreement mentioned in respect of the said 
assignment. It was also agreed that the assignment should 
contain a covenant by the vendors “that all the letters 


patent thereby assigned, or any letters patent which might 


have been obtained in substitution for the same, or in 


‘respect of such invention as is protected thereby, were valid, 


and in nowise void or voidable.” Gaulard died in 1888, 
and Mme. Ruelle, one of the defendants, was his adminis- 
tratrix. 

The action was brought in respect of а breach of the last 
mentioned covenant, it being alleged that the patents were 
entirely, or in part, void or voidable, and that they had 
actually been declared void or voidable. The plaintiff com- 
peny therefore claimed damages. А compromise was effected 
with the defendant Gibbs, but the sole question in the 
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present action was proceeded with in order to determine the 
liability of Gaulard’s representatives. 

In the course of his judgment, Mr. Justice Cozens-Hardy 
said :—'* I think the two patentees took a joint interest which 
passed by survivorship to Gibbs on the death of Ganlard. 
- . « . In my opinion, Gaulard's representative is not a 
proper party to the action, in so far as it seeks an order 
for the assignment of the patents, inasmuch as the whole 
interest in the patents is vested in Gibbs, as the survivor 
of the two joint patentees.” 

The above case can hardly be understood without & short 
explanation of the distinction between joint tenancy and 
tenancy in common. To the non-legal mind the difference 
is not apparent, but it is nevertheless real. In the case of 
joint tenancy the interest of the parties commences at the 
same time. They are each in possession, and they have an 
equally good title. Tenants in common, on the other hand, 
have only one mutual interest, and that is, possession of the 
property in question. Their respective titles may have been 
derived from different sources, and may have commenced or 
may be about to cease at different times. The real and 
important distinction, however, does not become apparent 
until we have considered the question of devolution on the 
death (a) of a joint tenant, (b) of a tenant in common. In 
the case of a joint tenant his interest passes to the other 
tenant and not to his executorr, while the rights and 
liabilities of a tenant in common do become vested in his 
representatives. The importance of this distinction requires 
but little elaboration. Suppose a patentee to whom letters 
patent have been granted in conjunction with someone else, 
is anxious that his share of the future profits shall enure 
for the benefit of those who come after him. 

If his collaborator to whom the original patents were 
granted in conjunction with himself is his joint tenant, the 
profits arising out of the patent become absolutely vested in 
the eurvivor upon the decease of his partner, to the entire 
exclusion of those whom it was desired to benefit. If, on 
the other hand, they are co-partners, tenants in common, the 
share of the deceased in the subject matter of letters patent 
becomes vested in his executors to be ultimately applied 
according to the terms of the will was desired to benefit. 

The first question which arose in the case before was 
whether to use a legal phrase Gaulard and Gibbs took as joint 
tenants or tenants in common. If in the case of ordinary 
property the ownership is vested in two persons as joint 
tenants, we have seen that upon the desth of either one the 
entire property is transferred to the other. Where they take 
as tenants in common upon the decease of one his share goes 
to his executors. If the same rule applies to patents and the 
property therein, it would seem that Mme. Ruelle, if her 
husband was a tenant in common, must have been held liable 
under the covenants in the agreement with the plaintiff com- 
pany. 

Assuming that Gibbs and Gaulard were jointly irterested 
in the patents, a second question then arose as to whether 
the covenant by which the validity of the patents was 
guaranteed was joint or several. It will be easily seen how 
important this question might become to the purchasers if 
the more substantial of the two vendors of a patented article 
were to die. Redress for breach of covenant might then be 
sought in vain. 

As Mr. Justice Cozens-Hardy pointed out, the covenant 


was a peculiar and special stipulation for which the plaintiff 
had bargained, and having regard to its exact wording, he 
saw no reason why, in the events which had happened, the 
performance of the covenant shouid not rest entirely with 
the survivor. In sapport of this he cited the case of 
White v. Tyndall and Others (H. L., 13, Ap. Cas. 263), 
which affords a very striking instance of the way in which 
the Court is inclined to put a strict interpretation on 
covenants of this kind, . Premises were demised to two 
persons, their executors, administrators and assigns, as 
tenants in common, and not as joint tenants at a yearly rent, 
They covenanted * for themselves, their executors, adminis- 
trators and assigns, that they, the said G. and A, or 
some or one of them their executors, administrators 
or assigns,” would pay the said yearly rent and 
keep the premises in repair. G. having died, the 
lessor sued A. and G.’s executors for breaches of covenant 
which occurred after Gs death. It was decided that the 
covenant, which is similar in form to that used in the 
present case, was joint, and not several, and that the executors 
were not liable. Lord Halsbury, in the couree of his judg- 
ment, pointed out that although the parties had covenanted 
to hold the premises *as tenants in common,” the liability 
in respect of rent was clearly joint. 

From this case it would seem that even the express use of 
the word “joint” is not of itself sufficient to invest the 
transaction with the characteristics which are usually asso- 
ciated with joint liability. Of course it may be said that 
the matter cuts both ways. The discharge of onerous 
covenants (as in the present case) may fall upon the sur; 
viving patentees, who cannot obtain contribution from the 
executors of a deceased joint tenant," which he might be 
able to demand at the hands of the representatives of a 
deceased “tenant in common.” And if it is important to 
examine the terms of the grant of letters patent, it is doubly 
necessary to scrutinise the terms of an assignment which 
contains covenants as to the validity of patents. 


Electricity in Turkey.—Till recently the employment 
of electricity in any shape or form in Constantinople was 
strictly forbidden. For an unfortunate official to mention 
the word “electricity” in the hearing of the Sultan was as 
much as his place, if not his head, was worth. Incredible 
as it may appear, his Serene Highness naively imagined that 
a dynamo must have something to do with the manufacture 
of dynamite. So much is there in a name. The final 
triumph over the prejudices of the Sultan is said to have 
been due to a Spaniard and the kinematograph. This 
Spaniard, Don Ramirez by name, started a circus in Con- 
stantinople, and in order to be up to date, imported a kine- 
matograph. But the city authorities would not allow him to 
set his new instrument in operation, because it had to be 
driven by the condemned electricity. In his difficulty he 
applied to his ambassador, who promised to do his best for 
him. During the next audience which he had with the 
Sultan, the wily diplomatist took occasion to enlarge on the 
wonders of the kinematograph, and interested the Sultan во 
much, that Don Ramir: z was ordered to bring his instrument 
to the Palace. Moving scenes from the leading capitals of 
Europe were thrown on the screen for the delectation of the 
Sultan, who no doubt enjoyed them all the more, sinoe he i8 
not,like his friend the German Kaiser, a great traveller. 
Among the indifect results of this exbibition was that the 
Sultan became convinced that electricity, though produced 
by a dynamo or a battery, had no connection with dangerous 
explosives; the lucky Don got kudos and wealth, and per- 
mission was granted to him to instal in his circus the first 
electric lighting plant in Constantinople. 
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INDISPENSABLE ACCESSORIES OF ELEC- 
TRIC TRACTION. 


Bg HENRY E. P. COTTRELL, A. M. I. O. E. 


(Continued from page 158.) 
BRAKES. 


SrNcE the introdaction of electric traction on tramways 
and light railways, the question of brakes has become year 
by year of greater importance, Inventors have been at least 


as prolific in designing devices connected with these indis- . 


pensable accessories as they have been throughout the vast 
fie'd opened to their ingenuity by the requirements of 
electric traction generally. The num- 
ber of int ffisient and faulty devices, of 

expensive and complicated details, pro- 
. posed and experimented проп, has been 
practically endless, and in general it 
.may be confidently stated that none 
of the mechanical devices have been 
any great improvement over the old 
wheel and ratchet in point of speed of 
application, although several have in- 
5 E n ` сааи 0 
age in aid of the hand power applied by 
the brakesman, which thas enabled the 
brakes to be applied with increased 

wer in the same interval of time. 

n the ordinary form of brake geer 
(fig. 31) the brake beams are hung 
from links attached to the side framing 
of the truck, and the brake blocks are 
applied to the wheels by the moving 
of these beams towards the wheels by 
guitable leverage applied through the 
5 The 5 jd 
enga y springs acting nst the 
brake Баш» which are compressed in 
putting on the brakes. The chief 
drawbacks incident on link hang brakes 
ia the kicking and rattling which invariably attends 
their application and release; this is due partly to the 
method of suspension and partly to the unequal action 


Fic. 32.—MTBOPOLITAN Gnavrry Brake. 


of the springe, and testifies to the fact of the brake 
оса being uncertainly and unequally applied, and there- 
ore bə 


ing unreliable in their operation. The simplest 


and most efficient device overcoming these defects is the 


“Gravity” brake. In this form of brake the brake beams 
are carried in чү slides, as shown in the accompanying 
figure (82). Here the release springs are done away with 
altogether, the brake blocks being disengaged automatically 
on releasing of the brake gearing by the weight of 
the brake beams and heads, causing the former to slide down 
the inolined framing. A considerable saving of power in 
applying the brakes is thus effected, as there are no springs 
to compress, and the action of gravity being far more certain 
than that of even the best of springs, the brake blocks are 
released from the wheels quicker and more certainly than 
with springs. This form of brake rigging is extensivel 
used with the Peckham single tracks, both in America an 
the United Kingdom, with the best results. 

The simplest and most efficient mechanical device for 


supplementing the hand power exerted by the brakesman 


without generating additional power, is that known under 
the name of Prioe's friction power brake. In this the 
accumulated momentum of the car is utilised in stopping 
the same by applying it at the extremity of suitable leverage. 
Figs. 38 and 34 show the application of this form of brake 
to a single truck, and to a double truck car. Ordinary 
brake rigging is used, but the chain, instead of being 
brought to the brake staff, is attached to a drum sleeve on 
the axle. This drum sleeve or disc is loose when the brake 
is not in use. When the brake is applied, however, this 
diso is preased by a syatem of levers against a corresponding 
disc attached to the inside of the wheel, there being a leather 
washer between the two discs to prevent the surfaces from 
being ground down. The friction caused by pressing the 
two discs against each other, causes the loose or idler sleeve 
to revolve, winding up the chain and setting on the brakes. 
The sleeves are automatically lubricated so as to ensure their 


L 
Fia. $3.—Fatcrion BRAKE APPLIED TO Brxarm Твоск Олв. 


ruuning perfectly freely on the arles when the brakes are not 
in use, but the leather washer between the discs is carefully 
protected from contact with lubricant. 

A special advantage offered by this form of momentum 
brake is the way in which the pressure between the idler . 
sleeve and the sleeve fixed to the back of the wheel is self- 
graduated to a considerable extent by the leather disc or 
washer between their surfaces; this being compressible, 
compensates to a large extent for any excess of pressure due 
to heating of the wheels and blocks, or swinging of the 
track in ing round a curve, a quality in which these 
mechanical devices are generally deficient. The increased 
vow afforded by the winding of the brake chain on the 
idler sleeve by the application of the momentum of the car 
through the wheels can be increased to any desired extent, 
and the hand power exerted by the brakesman multiplied in 
the same proportion. Thus the element of uncertainty and 
insufficiency attendant on the majority of mechanical brakes 
can be ly done away with by the adoption of the com- 
bined devices above described which are inexpensive, simple, 
and effective, 
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In an ordinary lever or gravitation brake and also in a 
brake utilising the momentum of the car for its application, 
the ratchet handle with which it is applied by the motor man 
is an accessory of considerable importance. The ordinary 
form by which the ratchet is held with а р, generally 
disengagable by hand, is the mo:t familiar and had ita origin 
in the appurtenances of the parent horse car. Its chief 
defect lies in the rattle it makes when applicd, and in the 
liability of the pawl to wear out ару with the teeth of the 
ratchet, so that in a comparatively short time the ratchet 
handle becomes unreliable. Ап adaptation of the devioe 
patented many years ago by Bréguet, the well-known French 
instrument maker, in connection with watches as a first step 
to the keyless watch, has been applied to handles for brakes, 
and is known as the Kelsey noiseless ratchet brake. Besides 
being an ingenious application of a very interesting device, 
it overcomes completely the defects pointed out above. 
Fig. 35 (A, B, с) explains the construction of this brake 
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Fig. 36a. Fra. 355. Fra. 350. 
Tere Kersey NorsmrLmss RATOHET BRAKB. 


handle, by whioh it will be seen that when it is moved in the 
direction in which the brake is applied, the spiral spring 
forces the top row of teeth into the lower sockets, from 
which they cannot disengage except when the handle is 
turned in the opposite direction, then they at once work up 
the inclined planes at the back of the teeth and the spring 
remains compressed till the motion is again reversed. The 
strength of this type of clatch is too well known to require 
mentioning; it is practically noiseless in operation and the 
wear on the teeth is insignificant. 

The speed at which electric roads are worked being 
steadily on the increase, makes it more than doubtful whether 
hand power alone, however much multiplied by mechanical 
devices, could ever prove permanently sufficient to cope with 
the exigencies of brake application under these more tryio 
conditions. The в of electric tramways in the older an 
more crowded cities, which also generally possess the 
narrower and more tortuous thoroughfares, is, of course, not 
likely to alter to any great extent even were horse traction to 
entirely disappear, and here the improved mechanical brake 
will always find a legitimate field. .But in the newer centres 
which possess broader and straighter thoroughfares, electric 
tramways can be worked under conditions of speed approxi- 
mating to suburban and interurban railways, and here brakes 
of the character of the vacuum and plenum brakes, which 
have long supplemented or replaced mechanical brakes on 
railways, are even more essentially necessary, because 
emergency stops are both more frequent and more urgent on 
a tramway than on a railway. On an electric road no steam 


being available, the power for brakes of the class in question 
has to be compressed air; this has either to be compressed at 


the generating station or by the momentum of the cars, or by 
special motors, and the compressed air stored on each car for 
use. In other words, power brakes must be air brakes with 
the air compression produced by special plant at a generating 
station or off the axles or off supplementary motors carried 


for the purpose, additional to the driving motors on the cars. 


The use of compressed air as the medium for working tte 
brakes presents special advantages in that it ев the 
essential property of elastic cushion to a practically unlimited 
extent. 

It was pointed out in describing Prices momentum brake 
that the leather washer, being compressible, afforded a certain 
though limited amount of elastic cushion to this brake, and 
that for this reason it was a great improvement on the 


Fic. 364.—Axce COMPRESSOR AND GOVHRNOB. 
Suitable where wide space is available on axle. 


Еа. 868 —AxumB COMPRESSOR AND GOVERNOR. 
Suitable where narrow space only is available on axle. 


Fia. 360. —Axrm CoMPHESSOR AND GOVERNOR. 
Suitable for Pony Axle. 


ordinary rigidly applied mechanical brake, it relieved to а 
certain extent the excessive and undue pressure ca y 
the expansion of wheels and brake blocks through heat 
generated by the sudden application of the latter or the 
swinging of the truck passing round а sharp curve, an 
avoided the undesirable skidding of the wheels and the 
consequent flattening of the wheel treads and possible 
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derailment of tbe car. А properly constracted.and applied 
brake shonid never act as a skid, bat the number of revola- 
tions of the wheels to which a brake is applied should be 
diminished thereby to any required extent without being 
reduced to zero. In other words, the friction between the 
wheel treads and the rails should always be a rolling friction 
and not friction between two fixed metal surfaces, otherwise 
the wear and tear of both is vastly and unnecessarily 
increased to the especial detriment of the wheels. — 

With a brake the medium for applying which is com- 
pressed.air, if an unintended preesare is brought from any 
cause on to the brake blocks, the air in the brake cylinder, 
which is always in a compressible condition, takes up this 
excess of pressure in the same way as a coiled spring or 
rubber cushion, and prevents it from being exerted against 
the wheels во as to skid them, the excess if continued being 
dissipated by the automatic arrangement regulating the 
limits of pressure iu the cylinder itself. This invaluable 
feature of casbioned action is inherent to this form of power 
brake, and makes it pirticu'arly euituble for electric traction. 
The chief desiderata in a power brake are the following :— 

1. Time required for applying the brake blocks to wheels 
to be reduced to a minimum, 


Fig. 374.—AxLz Compresson (with top half (f casing removed). 


2. Pressure between blocks and wheels to be constant and 
never to exceed a designed maximum. 

3. The release of the blocks to be complete and practically 
instantaneous when pressure is taken off. 

4. The friction b:tween the surfaces of wheels and blocks, 
and wheels and rails, to be always rolling and not fixed. 

These desiderata are all satisfactorily met both by the 
Westinghouse and Christensen air brakes, which are more 
and more extensively used to the exclusion of other types for 
heavy loads and high speeds on electric railways in the 
States, in Great Britain, and in Europe. 

The Westinghouse brake is too well known to require 
description here, suffice it to say that this brake as fitted to 
the motor cars and trailers is identical in all respects with 
the type in use on all railways for engines and carrigges. 
The only difference being that the steel air reservoirs 
. A&-inch in thickness are generally of smaller proportions 
than those in use for steam on railways (ranging on tramways 
from 4 inches to 10 inches in diameter). It is usual on 
Westinghouse installations to provide a charging equipment 
at the power stations for the supply of compressed air 
(pressure being from 80 to 120 lbs. per square inch). This 
system of providing com air has been followed on the 
City and South London and the Liverpool Overhead Rail- 
way, and on many other lines in America and Europe, but 
on the former, is now being tentatively replaced by motor 
compressors fitted on the trains themselves. The gir is 
delivered on the brake cylinders through reducing valves at 
50 lbs, pressure, and the minimum limit is fixed at 40 lbs. 
The Westinghouse brakes are also worked by air stored 


- in the reservoirs carried either on the motor car or 


the trailer and compressed by special compressors worked off 
the axles in a way similar to that described lower down. The 
comparison as to cost of a single charging station and motor 
compressors on each unit is distinctly in favour of the former, 
although the independent system is coming more and more 
into favour with engineers. This is probably due to the 
unavoidable delays involved in bringing the cars up to the 
charging station when the reservoirs are exhausted. ‘These are 
usually proportioned so asto supply sufficient air for 80 
stops. On a small system, where the number of units running 
is limited to 8, the relative cost of charging station equipment 
to motor compressor equipment per unit is as 793 to 115$. 
With & greater number of running units the cost of the 
charging station is not proportionately increased, and the cost 
of maintenance is also largely in favour of the charging 
station. 

Both the пао and Christengen brakes аге plenum 
bzaker, the vacuum brakes being unsuitable to electric traction 
owing to the greater necessity for economising space and 
weight on electric tramways than on steam railways, and also 
the greater liability of the brake blocks working away from 
the position which ensures the correct leverage, and the 
consequent increased necessity for adjustment. The 
necessity for making certain of a quick stop on a 
tramway is generally far more important than on a railway, 


and it is, therefore, imperative that the brakes should 


be in condition to exert their maximum pressure at any 
moment without fail, and this no amoant of practical over- 


Fra. 378.— Ecountaio (Eccentric Stays and Piston assembled.) 


hauling could possibly ensure with brakes worked on the 
vacuum principie in an electric tramway. There are two 
forms of Christensen brake, the one obtaining its power from 
the axles of the vehicles to which the brakes are applied, the 
other from f pecial motors. In the first form an eccentric 
(fig. 86) is dowel-pinncd on to the axle, and enclosed is a 
dust-proof casing, partially filled with oil. This eccentric 
works the en ard piston by a strap to which a double 
plunger is attached (see fig. 37). The compressor is slang 
bon the car framing with a hinged joint, and а double- 
spring inelastic күш, во that no jars can damage 
the compressor. his method of suspension enables 
compressor to follow all the motions of the axle in the 
journal bearings, and of the sprirgs in the truck 
framing, and thus ensures the centre line of the 
cylinder being constantly at right angles to the centre 
line of the axle and the exactitude of the movement of the 
piston in the compressor body, minimising wear and tear and 
chance of crippling. The reservoir is either one large seam- 
less cold-drawn steel shell, tested to 600 lbs., or where space 
does not permit, two &mall ones, of the capacity of 10,000 
cubic inches. The air pressure in these cylinders is regu- 
lated by a governor of the simplest construction which is 
readily removable, consisting of a spring -loaded plunger 
moving in a valve body connecting with the suction and 
diso hoses through valves. This plunger is so adjusted 
that when the maximum pressure in the compressor is 
attained, the suction valve port is closed and the discharge 
opened, and tbe air freely backwards and forwards 
through the suction hore without compression till the 


846 


THE ELECTRICAL REVIEW. 


[Vol. 44. No. 1.122, Mar 96, 1999. 


pressure is reduced to a certain minimum, when the planger 
reverses its motion and the oom on is resumed. The 
limit between the pressures does not exceed 12 lbs. The 
regulation of the pressure Ame to the brake blocks is 
. effected by the adjustment of the leverage connecting their 
frames with the brake cylinder pistons in proportion to the 
maximum working pressure of the compressors, which is 
varied to suit the maximum weights and speeds of the 
service. The brake cylinders are so constructed as not to 
interfere with the brakes being worked by hand power, if 
that is retained for ordinary use, | 


(To be continued.) 


EnBATUM.—With reference to Table VI. on page 718 
of the ErrcTRICAL Review for May bth, the author 
finds that an inadvertent error was made in stating that the 
information from which the table was prepared was derived 
from the books of the New York Car Wheel Works, it should 
have been from the books of the Consolidated Traction 
Company, to whom the former company supply wheels, 


METHODS FOR DETEOTING THE ARRIVALS 
OF SMALL FAULTS ON BOARD WHILE 
A SHIP 18 PICKING UP CABLE. › 


Two methods having the above object and кеш теу 
similar charaoteristios have been published by Mr. W. J. 
Murphy and also by Mr. E. Jona in the Electrician of April 
28th. Though more elaborate in design than the eg 8 
tively simple “ search coil” of Gott's fault-finder, they both, 
on account of their increased sensitiveness, possess greater 
certainty in indicating the time when a fault, showing no 
ontward evidence of its existence, passes into the tank during 
picking пр. . 

A single fault of moderately low resistance, +в, not 
exceeding a few hundred chme, does nct as a rule present 
any great difficulty, since its near presence, as the shi 
disturbs it on the sea bottom, and heaves it ap in-board, is 
generally clearly manifested by a control test with the distant 
end free, and employing one or two constant (Daniell's) cells, 
or by observing on a Sullivan dead-beat galvanometer any 
sudden change and unsteadiness in the cable current caused 
by the fault. In the case, however, of a high-resistance fault, 
especially in a long cable disturbed by earth currents, there is 
often great uncertainty, so that a really reliable method would 
be an important assistance to cable electricians, and, by 
кеша unnecessary cutting, economise both time and 
cable. | 
The Marphy and Jona methods have a special value when 
more than one fault of low resistance exists in the cable, and 
to meet this case some more certain plan than the Gott search 
ooi, or an ordinary insulation control test, is no doubt 
desirable, 

Mesers. Jona and Murphy both increase the inductive 
effect by making use of four turns of cable on the picking 
up drum instead of the very short length of cable (less than 
half a turn) which influences the Gott search coil. There is 
also this important difference, that in the latter method the 
cable forms the primary and the search ooil the secondary 
cirouit, whereas in both of the two methods which we are about 
to describe the cable forms the secondary coil and has a cur- 
rent induced in it every time the iron drum is rendered 
magnetio by closing the primary coil attached to it. In 
these methods the primary coil admita of a large number of 
turns, and is, therefore, powerfully energised by a local 
battery of sccumalators, and produces in the secondary 
(cable) ci-cuit currents of sufficient strength to effect the 
obj ct required. Before, how-ver, losing sight of our old 
a quaintauce the“ search coil," which has done useful ser- 


vice as the pioneer inetrument and in directing the attention 


of others to the same subject, it should be noted that 
although the primary (cab'e) circuit is short, its effect is 
multiplied considerably by the large number of turns in the 
secondary coil, and it has the merit of simplicity. Again, 
when two or more shore ends lie close to each other, this 
“search coil ” instrument is serviceable for detecting inter- 


mittent currents sent through the faulty cable from the 
shore station when the корро? defective one has been 
heaved up on a boat for under-running towards a fault, and 
thereby certifying whether the icular one raised is that 
цин аш "ыч the boat ps or seaward of the 
ault. For this particular purpose it is more simple, and 
probably, more suitable than the Murphy or J ОША device, 
even if the two latter methods can be made applicable for 
boat work. 

In the Jona design, fig. 1, the wires of the primary ooil 
are made to lie parallel with the turns of cable by affixing а 


. reel, 8 B, to the drum, T, by means of angle irons riveted 


L 


Fra. 1. 


upon the diso, D, and terminated by a bronze ring, L. Oa 
the reel is wound an insulated wire with the ends connected 
to metal rings, g g. Two bruehes, joined up with a set of 
accumulators and an interrupting key, k, make continuous 
contact with the rings, g g, ав the dram revolves, 

Fig. 2 represents a cable being picked up into a tank, v, 
by the drum, around which are the turns of cable. The end 
in the testing room is connected through a galvanometer to 
earth, either directly, or preferably with а condenser inter- 
vening, and the other end at the shore station is also to 
earth through the speaking inttrament. When under these 
conditions the key is closed, the magnetism developed by the 
р imary coil in ita iron core, represent:d by the drum, pro- 

uces in the turns of cable, o, an induced current, which. 
may be observed as a throw on the galvanometer, 3. While 
the fault is in the sea, the whole of this momentary induced 


Fia. 2. 


ourrent passes through the galvanometer, but on the fault 
arriving abaft the picking up drum its resistance no longer 
forms а shunt on the unrecovered portion of oable and the 
speaking apparatus at the distant station, and consequently 
the total resistance in this direction is increased, while at 
the same time the fault becomes a derived circuit with the 
galvanometer, 8; hence, on again closing К, the induced 
throw on the galvanometer is decreased, as a rule, sufficiently 
to indicate that the fault is in-board. When tried on the 
Assab-Perim cable in 1898, the reel, B B, had 650 turns 
(3,250 metres of copper wire), giving a resistance of 
abont 40", and insulated with paraffined cotton. The bat- 
tery consisted of 35 accumulators, the condenser of 80 
microfarads, and a Sullivan galvanometer was employed 


with a coil of 1,000". On this occasion the fault had a 
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resistance of about 28“, and it was distant from Perim 
about 38 miles. In this case the galvanometer throws, when 
the fault was forward of and abeft the drum, are not stated ; 
but, on another occasion, when turning over cable from one 
tank to another, and experimenting with artificial leaks, 


A fault of 100" gave 166 divs. when forward of the drum, and 
20 divs. when abaft the drum. | 


Another 500" gave 150 divs. when forward of the drum, and 
60 divs. when abaft the drum. 


The difference in the throws with a high resistance fault 
would evidently be much smaller, and therefore not easily 
distinguishable, even when the galvanometer is very sensitive 
and well balanced, and it is unfortunately this kind of fault 
which really presents a difficulty as before noticed. 

Mr. Jona points out that when, working from one tank to 
another with artificial faults, the fault passed the drum, the 
galvanometer deflection sometimes increased i of dimi- 
nishing. There is therefore some uncertainty, even when 
dealing with comparatively low resistance faults, as to the 
effect to be expected when the fault gets abaft the dram. 

Some interesting figures are given resulting from experi- 
ments to determine the influenoe of the cable sheathing and 
of the brass tape over the core. The conditions appear to 
have been as follows :— 


1. Four turns on the drum of cable having а 130/130 

(not brass taped) sheathed with 10 No. 6 iron 

wires ... ves A Ves ee d .. 116 divs. 
2. Four turns on the drum of cable baving a 130/130 

(brass taped) — with 10 No. 6 


Throw. 


through the sheathing os .. 108 ,, 

3. Four turns on the drum of bare core, 130/180 ... 133 „ 
Mr. Jona finds that the sensitiveness is much increased by 
cutting out the condensers and connecting the galvanometer 
to earth through a convenient resistance. For this arrange- 


ment he employs a coil of low resistance (50°), and the 
cable current is balanced against that of a battery, or, better 
still, by torsion on the suspension. O wing, however, to the 
difficulty of keeping the spot within the limits of the scale, 
it is, he finds, nearly always preferable to nse a condenser of 
large capacity. He also considers it certain that if the disc D 
were of bronze instead of iron (to diminish magnetic 
leakage) a still greater sensitivenees would result. 

Mr. Murphy's arrangement, illustrated in figs. 24, 28 and 
3, is likely to prove the more sensitive device. 


Fia, 24. Fra. 9. 


Fig.24.—p,drum. Fig.2s.—1, Instrument; d, drum forming core to seconda 
(cable) turns; p, primary coll; к, interrupter; 4, accumulator, Fig. 8. 
—P, primary coil and core; k, knife; р, drum and cable turns (secondary), 
action same as fig. 2. 


Fia. 2B. 


The idea of having four turns of cable on а thick short 
oylinder, magnetised by a strong primary coil encircling a 
portion of it, although marking a great advance, did not 
commend itself to Mr. Marphy as entirely satisfactory. The 
expedient he resorts to appears to have decided points in its 
favour, both on the soore of «fficiency and simplicity of 
construction. 

The cable drum of the Eastern Telegraph Company's 
cable ship Hlectra, on board of which Mr. Murphy в first 
experiments were made, is furnished with two © knives,” 
K K to fleet the cable along the drum and so clear a way for 
(8g. 24). turns, and these knives are connected by a shaft, з 

g. 2a). | | | 

On this shaft he coils his primary wire, thus forming what 
is practically a transformer with the four turns of cable on 
the drum as the secondary coil. On board the Amber, where 


experiments were subsequently re the position of the, 
drum knives did not lend vell ng the same arrange - 


ment, and it became necessary to apply a large magnet to 
the drum as ghown in fig. 3. 

With this latter arrangement some good resulta, we are 
told, were obtained when experimenting with artificial faults 
of 5,000" to 10,000" ; во that, although, as Mr. Murphy 
remarks, not sufficiently tried in practice to justify ite 
being definitely pronounced a success, it certainly looks 
promising. H | 

The idea, asin Mr. Jona’s method, is that while the fault 
remains in the sea the currents in the turns of cable on the 
drnm exert their full influence on the testing room instru- 
ment, while as soon as the fault passes abaft the drum the 
leak is removed from the submerged portion of cable and 
forms a shunt on the instrument, the result producing a 
noticeable change, see fig. 25. 

What this change amounted to in the case of the faults 
referred to, or what instruments were employed, is not stated. 
It does not, however, seem likely that the difference resulting 
from the two positions of such high resistance faulta with 
regard to the drum could be very decided, but if sufficiently 
во to give unmistakable indications of even much lower resist- 
ance faults than these arriving abaft the drum, the method 
is likely to be of great assistance when picking up cable 
during repairs. In a factory we have already sensitive means 


of deteoting very high resistance faults in core, as for 


instance, Warren's test and other modifications of it; or 
running the insulated core through a trough of water con- 
nected to earth and noting the change in the galvano- 
meter deflection when the fault passes through the water ; 80 
that for this purpose there probably is not much scope for 
improved methods. For faults of moderate resistance in a 
sheathed cable a loop test should give the position very 
closely, and, while turning over to it, an insulation test, with a 
strong current on one end of the section and with the other 
end free, is generally disturbed sufficiently when the fault 
reaches the drum to indicate the exact position. Noting a 
disturbance in the same way when turning over in the factory, 
even when the faalt resistance is too high for a satisfactory 
loop test to indicate ita approximate position, would probably 
be as reliable at least as either of the induction methods 
under discussion ; but in the case of old cable, with several 
faults in it, Mr. Murphy's or Mr. Jona’s plan might prove 
useful if. the turning-over dram be specially constructed for 


use in a factory, so as to obtain the most favourable conditions 


for developing strong secondary currents in the turns of 

cable, For instance, wrought-iron would be a decided 

improvement on the cast-iron drum of the picking-up gear. 
. Murphy propounds the following questions :— 

1. Should a condenser or resistance be added to the testing 
Sard end of the cable to enhance the shunting power of the 
fault ? 

2. Should the further end of the cable be freed or 


earthed ? 
. 8. Should the inducing currents be of very low or high 
frequency ? | 
4. Is а galvanometer or a telephone the better indicator ? 
5. If the former, will a secohmeter, by causing the 
galvanometer throw to be cumulative, be useful ? 
6.. ee frequency is desirable, will a Wehnelt inter- 
0 


ru 
Without going into the relative merits of these alternative 


considerations, we venture to think that at any rate for high 
resistance faults the following conditions would probably be 
most sensitive and suitable for all lengths of cable, and 
whether there be one or more faults init. A vibrator in the 
primary circuit, a telephone as the testing room indicator in 
the secondary (cable) circuit, no condenser between the test- 
ing room indicator and earth, and the distant end of the 
cable free. 

A simple vibrator seems all that is absolutely necessary, 
though a Wehnelt electrolytic current interrupter, if not of 
too high frequency, would have the great advantage of work- 
ing noiselesaly. Experiment would, of course, be the best 
guide as to the frequency most suitable to a transformer, in 
which the nature of the iron of the picking-up drum plays so 
im nt a róle. 

condenser would no doubt be desirable if a galvanometer 
be employed, both on account of earth currents and polarisa- 
tion set up by the fault. Moreover, the turns of picked up 
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cable in the tank give rise to constant undulatory currents, 
and a shunt would render the galvanometer leas sensitive, во 
that it seems clearly advantageous, in both the Jona and 
Marphy method, to employ a telephone with an interrupter 
producing intermittent currents (of greater or leas frequency 
as experiments prove desirable), which will not be affected 
by the slowly changing waves referred to, and to use no con- 
denser. The condenser may, however, be introduced if the 
high resistance of the fault and capacity of the cable should 
render it necessary, but this will probably not be the case. 


NOTE ON THE HEATING OF COMMUTATORS. 


By H. W. W. DIX. 


Messrs, PARSHALL and HoBART have given some interesting 
figures for estimating commutation losses, in their articles 
on “Electric Generators,” which appeared recently in 
Engineering*. The heating of commutators is chiefly due to 
the contact resistance of the brushes, and to the friction 
produced by their rabbing on the commutator.. The heat 
produced by friction (expressed in watts) being added to 
the C?R lose, the authors state that if the cooling surface of 


ordinary unventilated commutators is proportioned on the 


basis of 2 to 24 watts per 2 rd inch, the tem ure rise 
will be 40° C. in the case of the smaller, and 50° C. in the 
case of the larger figure. 

The old method of deciding the size of commutators by 
making them large enough to take а certain number of 
brushes whose aggregate area, at the point of contact, is 
sufficient to carry the total current at a density of about 
160 amperes per equare inch is misleading, as the neglect of 
any allowance for friction would, in many instances, cause 
overheating, especially in the case of commutators running 
at high peripheral speeds. The current density at the point 
of contact with the commutator makes, however, a useful 
check calculation; it may be 140 amperes per rquare inch 
for large brasheé, say, 2 inches x 3-inch to 2 inches x 4-inch, 
and as high as 200 amperes per square inch for smaller 
brushes, say, about 2 inches x }-inch. 

It is desirable to make commutators and brushes as small 
as possible consistent with good working, and the object of 
this note is to suggest a method of determining readily the 
я iia size of both, to suit any given set of con- 

tions. 


А = total area of the + brushes in square inches. 
A, = moet economical area of the + brushes in square 
inches. А 
k, = contact resistance in ohms per equare inch. 
p. = coefficient of friction. 
k, = а constant = 22. 
p= п шше on commutator in pounds per square 
inch. : 
v = peripheral speed of commutator in feet per minute. 


w = C? К + friction lost over commutator, viz, total 
watts lost. 
с = amperes carried by commutator. 
2 k, c? 
Then copper watts = STU 
E 2 x 746 
Friction watts = pA pv x 33,000 
— PAPYV 
ky 
2 К, с? vA u v 
ү = —— 5 
^ T Et (1) 


Taking the figures given by Messre. Parshall and Hobart, 


k; == *008" for copper brushes, 
k, == `08° for carbon brushes, 
p = 15, 
| р 3, 
and inserting the values and reducing 


Anginecring, July 8th, 1898, 


006 с? + 017 a? v 


for copper brushes, 


W = 


e 9 . 2 і 
w= ae Ne for carbon brashes. 


PMENIT EP 


This value for А is, however, not the best to employ, as ib is 
inoonveniently large. 


Revs. 800, Aurs 500, V. 1,680. 


Referring to fig. 1, which is the curve connecting w and 


A, C and v being constant, we see that as A is increased froma 
small value, the watts lost decrease very rapidly at first, and 
then slowly round the sharp bend in the curve until the 
minimum value of w is reached. After this the watts begin 
to increase. It will be best then to choose our brush area 
on tho bend of the curve, as beyond this an inorease in 
brash area only produces a slight decrease in the watts lost. 
Choosing half the value of a as given by equation (2) as the 
best, | 


Ag = N 2h hs 
2 үр 
Inserting the values previously given for the constants, 
Ак = — s d (copper brushes). 
533 85 (carbon brushes). 
V v 


The watts lost with the most economical brush as thus 


defined are— — 
w = ‘0252 с У v (copper brushes). 
w = 08 с V v (carbon brushes). 


With the aid of these four last expressions the size of 
brushes and dimensions of commutator can be rapidly 
decided on. 


CAPAOITY MEASUREMENT OF SUBMARINE 
CABLES IN CONNECTION WITH THE E R 
LAW FOR SPEED OF SIGNALLING. 


Ir is unfortunate that the discussion of Mr. Elton Young's 

per at the Institution of Electrical Engineers should have 
been crippled, and the important questions of the accuracy 
of the K R law, and a suitable measurement of capacity for 
speed calculation, left in obscurity by the haste with which it 
was rushed to a conclusion. 


——— — 


Vol 44 No, 1,122, Мат 26, 1899. 


THE ELEOTRIOAL REVIEW. 


849 


This aroge from the evident desire of the chairman to keep 
the discussion within as narrow limits as possible, in order to 
make room for another paper on the agenda, and also in 
some measure from what appeared to be а slowness to appre- 
ciate fully the real scope of the subject in all its bearings. 
This only would account for the apparently pertial, though 
unintentional, treatment dealt out to individuals desirous of 
joining in the discussion. 

For example, Mr. Alex. Siemens, recognising the direct 
relation of capacity measurement to the в of signalling 
through cables, asserted that the great problem which cable 
manufacturers had before them was to reduce the “spongy 
. Capacity,” as he is pleased to designate absorption ; and that 
this was possible was clearly demonstrated (so he affirmed) 
by the table of actual and estimated speeds of Atlantio 
cablee—see ELECTRICAL ReEvIEW, June 3rd, 1898, p. 786, 
and also reprint in Electrician, May 12th, 1899, p. 91. 

How very important it was to pay attention to this 


“ spongy " factor of the capacity might be seen by com- 


paring the speed of working the 1894 “Anglo” and 1894 
* Commercial " Companies Atlantic cables as given in that 
table. Although Mr. Siemens had been permitted to draw 
what we consider to b» an erroneous comparison between the 
cable made by his own firm and that constructed by the 
Telegraph Construction and Maintenance Company, Mr. 
Willoughby Smith was precluded from traversing statements 
which wonld spꝛedily find their way into print by the ohair- 
men remarking that he did not think it necessary for a 
speaker to answer another on a matter which was not relevant 
to the paper. The consistency of this ruling became even 
more inscrutable when Mr. Murphy later on freely discusscd 
this question of absorption in its bearing on speed, апа pointed 
out the unsound basis on which the alleged disparity between 
the * Anglo" and “Commercial” 1891 cables had been 
founded by Mr. Siemens. It was rendered less apparent still 
when the chairman himself referred to the importance of Mr. 
Heaviside’s suggestion that the effect of self- induotion of the 
copper conductor on speed could not be neglected ; and then 
added, that signalling was now becoming more and more a 
matter of waves, and the nearer we got to signalliog with 
alternating currents the further did we get away from the 
strict application of the K R law; and the more important 
was it to take into account capacity, absorption, and self- 
induotion. It would appear that the chairman, though at 
first anxious to exclude the question of speeds as not 
relevant to the scope of a paper on capacity measure- 
ments, had, owing to the persistent reference of one 
member after another to the sped aspect of the subject, 


himself become impressed with its direct bearing, and, unable - 


to stem the flood, allowed himself to be borne along with it, 
leaving Mr. W. Smith stranded high and dry with the 
comforting assurance that a time would come when, if he 
sent seme remarks to the secretary with a request that they 
should be printed in the Journal, the council would be 
willing to take them into consideration. In the meantime 
Mr. Siemens’s misleading comparison remained unanswered— 
though not unchallenged—by one of the members moat 
interested. 

The question of absorption is clearly one worthy of careful 
consideration, in view of the opinion expressed by several 
members that the K R law is not striotly applicable to very 
long cables. 

How far this law is incompatible with practical resulta is 
а question which should be settled with as little delay as pos- 
Bible, in view of the fact that unusually long sections are 
58 for spanning the Pacific. After the claim set up by 

. Siemens that speed has been largely increased by strict 
attention to the absorption factor in capacity, it is certainly 
desirable that this should be verified by a comparison of the 
same words made on the two cables referred to, under con- 
ditions as to battery and signalling condensers which will 
give а maximum of в for, ав nearly as can be judged, the 
same size and definition of signals when employing the same 
automatic transmitter and recorder instrument for both 
cables, and that specimen slips should be published. 

Owing to the effect of the inertia of the ooil, and the 
E. M. F. set up in the coil by its movements iu a strong 
magnetio field, on signals — which latter effect, as Mr. Taylor 
pointed out, is more marked as speed is increased the two 
different speeds of working through the two cables, in order 
to produoe the same result, cannot be accepted as absolutely 


correct, but we should know what the relative speeds really 
are, and be able to judge whether any departure from the 
K R law—if noteworthy—can be wholly accounted for by 
the inertia of the coil referred to. If it cav, the advantege 
of employing an Ader or other instrument, with a light sus- 

ion, whose movements may be photographed, and whose 
inertia being negligible does not introduce an error dependent 
on speed, would be all the more apparent. If, on the other 
hand, the whole difference in the speeds cannot be attributed 
to inertia, before concluding that the K R law is inap- 
plicable—of which fact we have at present had no reliable 
or convincing evidence, though the difference in the self- 
induction of two cables probably does affect speed calcula- 
tions iu some degree—it must first be decided whether the 
way in which the capacity, K, is measured, is suitable to the 
speed formula, and to what extent, if at all, the absorption 
factor of the whole charge taken up by a cable should enter 
into the capacity value to ba used. In other worda, 
what is to be taken as the correct capacity of a cable for 
signalling purposes, and how is absorptive effect modified by 
speed of working? Mr. Siemens says that by paying careful 
attention to it a very important increase of speed has accrued. 
Mr. Taylor also thinks that while the instantaneous value 
obtained by Mr. Young's method may well be taken as а 
basis for calculating capacities for the localisation of faults, 
for signalling purposes it is not the trae capacity. In this 
connection it is, he says, impossible to dissociate the three 
factors—instantaneous charge, absorption, and leakage— 
which go to make up the working capacity ; and it seems 
that a K R value, based on an instantaneous value of K would 
not be a true one, since, if applied to the working speed of a 
cable, it would give a higher rate than would be obtained in 
actual practice. If, however, the value of K be a true one, 
it seemed that K would vary with speed. In connection 
with thia opinion, we would point out that for signalling 
purposes the third factor—leakage—may, at any rate, b» dis- 
sociated from instantaneous charge and absorption. As the 
latter is rapid at the moment of making key contact, and for 
the first second or two, it seems evident that this quantity 
must in some measnre enter into the calculation of speed, and 
to this extent Messrs. Siemens and Taylor’s contention 
would Ъз correct; but the question is, Is this quantity 
i ahd or practically negligible ? 

n opposition to the above view, Mr. Murphy argues that 
if tha rate at which gutta-percha absorbs and gives up its 
residual charge is a slow one, any slight change that Messrs. 
Siemens may have been able to make in the “spongy” 
quantity of their cores would have little effect on the speed 
of their cables. The importance of the points raised is 
evident, and we are glad that the exclusion of the speed of 
signalling was not persisted in, though, doubtless, the dis- 
cussion might have led to more definite conclusions on the 
subject of capacity had more time b2en allotted and mem- 
bers encouraged to air their views freely. With regard to 
the speed of working cables, there is clearly required a more 
exhaustive inquiry into the following points :— 

1. To what extent does absorption enter into the working 
capacity for calculating speed ? 

2. t is a suitable correction for self-induction in cable 
conductors of different forms ? 

8. What is the best method for measuring K, including 
absorption, for very short intervals of time required for 
signalling at different speeds, which will be unaffected by 
the leakage faotor ? 

4. What revision is required in the formula for calcu- 
lating speed in order to include the difference in the self- 
induction of the two cables compared ? 

Since writing the above we notice that Mr. W. Shuter, 
managing director of the Telegraph Construction aud Main- 
tenance Company, points ont inaccuracies in calculating the 
table of relative speeds through the Atlantic cables, published 
by Messrs. Siemens Bros., and referred to above, and also 
“that with regard to the actual s obtained in regular 
working Measrs. Siemens base their calculations for one of 
the T. C. and M. cables upon the speed (by hand sending) 
given in a report 22 years ago. Much more recent figures 
were available. For instance: — The carefully timed counts 
made on the ‘Anglo’ company’s cables published in 
the Electrician of November, 1894, show a speed of 
about 50 per cent. higher than the earlier figures. On 
the other hand, the working speed of the 1894 Com- 
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mercial’ cable laid by Messrs. Siemens is given in the table 
as 40 words in regular work. Mr. G. G. Ward, vice-president 
and general manager of the Commercial Cable mpany, 
in a letter to the T.C. and M. Co. (July 11th, 1898) gives 
the speed of this cable as 32 words; while Mr. F. Ward, 
the manager in England of the same company, in his 
evidence before the Pacific Cable Committee (November, 
1896), stated that, under pressure, they could work up to 34 
words per minute. It is a far cry (Mr. Shuter remarks 
from either of those speeds to 40 words per minute credi 
to this cable by Messrs. Siemens“. 

Until more reliable s trials have been made on both 
cables under comparable conditions, it is, to say the least, 


premature to call in question the accuracy of the K R law. 


LEEDS CITY TRAMWAYS.° 


We give below detailed statements of the receipts and expenses of 
the tramways of the Leeds Oorporation for the year ended March 
25th, 1899. It is scarcely necessary to remind readers that the Oor- 
poration are at present working cars by horse, steam, and electric 
traction, although the latter method will as soon as practicable be 
applied to all the lines. Meanwhile the accounts for the different 
sections are kept distinct, and afford most interesting and important 
criteria. The actual working expenses on the three systems, 
cele of allowances for depreciation, will be seen to bs as 
ollows: 


| Working expenses per car mile 
Electric cars eee , eec eae eee eee eee 4494. 
Steam care 006 eee eee eee 000 eee 9 96d. 
Horse cars eee [III 9 6 0 006 [Ir 9'44d. 


| The detailed figures, Шен are now published for the first time, 
are as follows :— 


Retugn Suowisa RecEIPTS AMD Won Rm ExpPENSRS РОВ 
Yeas ENDED Marcu 26rE, 1899. 


ELECTBIO TBAMWAYS. 


Total electric car dd £48,082 15 0 
Total mileage  ... 934,908 míles. 
Receipte per mile ees 2 12:33d. 
Working expenses а 4:834, 


ANALYSIS OF WonkING EXPENSES. 


кре 
£ s. d. per mile. 


Diivers’ wages ios w ks 4,201 0 9 at 07d. 
Conductor: wages TES сз .. 9149 9 8 80d. 
Generating station expenset— £ в. d. 
ш "ме . 951 910 
Oi e ш . 90 110 
Coal ове [EX eee eee 1,098 3 7 
Bundries s et *. 278 1 7 
£23,417 16 10 
Less amount Hom lamp com- 
mittee [EJ ДД eee 456 b 0 
— 1,961 11 10 584. 
Battery station expenses en .. 142 811 "08d. 
Electric car shed expenses— 
Repairs and car maintenance... 1407 8 7 97d. 
Oar washers and depot men d 1814 9 7 404. 
10% depreciation on motor and trail oars 1,625 12 0 “414. 
Е] engineers’ salaries "n 445 16 2 11а. 
Road maintenance (proportion) .. 1,100 0 0 28d. 
Compensation, damage, and personal injuries 958 2 "09d. 
Management and general expenses (as per 
detailed statement appended)  ... .. 2,599 10 8 87d. 
Office rents (one-third) aa 55 0 0 014. 
£18,860 18 4 483d. 


Cost of generating current, per Board of Trade unit. . 60d. 


© This does not include interest on capital and sinking fund, or depreciation 
on electrical plant other than cars.) 


Toran Mires Rum Bx ELECTRIC AND TRAILER Oaks. 


Motors #026 eon [EE] eee om ees ees 816,749 
Trailers eee eee eae eee too eee ове 117,619 
934,368 


Total miles ees eee eos coe eee 


The consumption of current motor car mile is ‘960 units. 
The consumption of current for each trailer car mile is 480 units. 


* The Railway World. 


Datars oF MILBAGN. 


Motor cars ees cee ; 816,749 
Trailer cars (mileage taken as ч) ase lie is *58,809 
Total miles at 960 units per mile ... 875,558 


Total generating station Lene as stated above, £1,961 11s. 10d. = 
‘53d. per mile. 


Halve the trailer mileage and add to the motor mileage, and 
reckon the total at 960 units per mile. 


NUMBER оғ Ustts GENERATED FOR YEAR, Manon 25 M, 1899. 


Total units for year ended March 25th, 1899 i 809,101 
Les supplied to arc lampe during year ended March 25th, 
1899 eee | eee 32,660 
776,441 
Total cost, £1,961 11s. 10d. = ‘60d. per unit. 
Втвлм TBAM WAYS. 
TR car receipts coe ХХ) eee [II eee £23,608 1 8 | 
Total mileage . P T aes .. 479,775 miles. 
Receipt per car ‘mile... m СИЕ. bis 11 80d. 
EXPENSES A8 РЕВ REVENUE АООООНТ. 
Expenses per 
Repairs 484915 1 242d. 
9 ; 
Fael ... eos xi ei ds 2,597 8 2 1:291. 
Drivers’ wages "S Ds кз 2989 9 1 1:494. 
Conductors’ wie *. 2,352 19 1 1174. 
Rent of depóts and offices . is - .. 216 5 0 10d. 
Engine boiler insurance 47 5 6 024, 
ea metas a and ‘personal injuries 601 9 6 80d. 
Maintenance of e .. 500 0 0 20d. 
cars *. 2045 5 7 1 02d. 
epreciation on Баң e) o5 o5 607 5 0 804. 
Vis .. 1,950 0 0 *674. 
Management and 1 expenses .. 369910 7 180d. 
Total expenses £20,766 12 8 910331. 
Exclusive of interest on capital or sinking fund charges. 
Hors B Tramways. 
Horse CAT receipts eee eee B [EX eee 640.436 0 4 
Total mileage .. ae 86 .. 989,320 miles. 
Receipts per car-mile... eee eee 000 9:804. 


Horse HAULAGE—EÉXPENBES A8 PER REVENUE ACOOUNT. 


Baie and general expenses (pro- 
Horse renewal or depreciation account ... 
.. £49,195 16 10 


Expenses per 
7 | & & d. car mile. 
Horse keep, &c.—Oorn, hay, мона. .. 14,284 6 4 9 46d. 
Bedding 592 0 2 144. 
| Wages 4,505 13 0 1094 
Utensils and sundries А 3 Еч 10 ord 
Horse shoeing and veterinary servi 

Drivers’ wage  .. d .. 5,089 11 3 1:23d. 
Conductors Wages .. ees eee Tie " : $e 

Foremen and ti boys' wages "o | 
Rent of stables and offices iis - 582 3 0 194. 
General repairs to depóts, G60. 445 19 7 114. 
Gas and water sea a= “ 439 10 7 114. 

sation — да | 

we One ш Е Lom 933 4 3 084. 
Mainteoance of roads (proportion) eec 242 18 1 054. 
" M" eee 2,046 8 494. 
р РА [T] eee 349 10 1 08d. 
Depreciation on oars “a 607 5 0 14d. 
7 “634. 
0 69d. 


10174. 


[occid 


Total expenses ... 


Exclusive of interest on capital о! sinking fund charges. 


Derarrs OF MANAGEMENT AND GENERAL EXPENSES. 


Bates... £1,627 11 8 

Licenses "is г 149 16 0 
Insurance (йсй 8 i - 58 9 4 
"Taxes (income io 228 11 8 
Balaries (office . 1,540 6 7 
Balt, gravel, &c " 897 8 
Printing, S. & A. . 887 3 2 
Drivers' and conductors’ suite, 40. .. 946 2 8 
Inspectors", &c., "es Sea . . 1,964 17 6 
Electric light ees ine 48 14 0 
Total for whole system ... £7,798 11 10 
Proportion (4) to horse, steam and electric £2,599 10 7 
[so omm 


А com of these денге Ете в 5 of the 


vanoed by advocates of the electric 
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service, as compared with horse or steam, is not only the most 
popular system with the travelling public, but is also the most 
economical in working. The fact must, however, b3 borne in mind 
that tLe electric section of the Leeds tram ways undertaking has the 
grea’ advantages of a fairly level route throughout its seven miles of 
double track and of running through the centre of the city, with a 
popular holiday resort at e ther end, and a thickly populated district 
almost the entire length of the line, whilst tte horse and steam sec- 
tions hav. to deal with the heaviest gradients, and on many routes a 
much thinner population. The horse cars average 26 passengers per 
car, ав compared with the electric cars 51, and steam cars 56, hence 
the comparatively small earnings of 9:80d. per car mile. The steam 
cars, from their great age, necessitate a very large expenditure in 
repairs and maintenance. The Tramways Committee, in view of the 
ultimate extinction of steam for tramway baulage, are naturally 
loth to invest in new engines, but in the transition period are obliged 
to keep them ing for the public convenience. 

Another fact that should be noted ів, that whilst the horse and 
steam sections have been debited with the usual charges for depre- 
ciation, the electric rection, beyond a solitary cbarge of 10 per cent. 
on the cost of the motor and trailer cars, has not been charged with 
anything under this head, the Committee not having as yet sufficient 
evidence to guide them on this very important point. 

No interest or sinking fund charges are included in the account 
set out above. The electric system will of course have to bear the 
larger proportion of these items owing to its proportional larger 
initial cost; but, after paying all expenses as enumerated above, and 
providing a sum of £10,415 7s. 9d. for interest, and £9,302 11s. 4d. 
for sinking fand charges on the general undertaking, (еге remains 
a surplus on the year's accounts of £12,030 14:. 10d. There can be 
no doubt, after comparing the working costs and receipts of the three 
systems, that the intrcduction of electric traction in Leeds has fully 
justified the courageous policy of the Tramway Committee of that 
enterprising city. 


LEGAL. 


Торовв, Masu & Co., v. НиАргАнр'в Patent ELXOTRICAL STOBAGE 
BarrBBY Company, LIMITED, AND WALKERS, PARKERS & Co. 
(Тнівр Panrizs) 


Мв. Josrion MaTHEw, in tbe Queen's Bench Division on Friday last, 
delivered judgment in this case. The facts sufficiently appear from 
the jadgment. His Lordship said the action was brought to re cover 
the price of certain chemical materials supplied by the plaintffs to 
the Headland’s Patent Electrical Storage, &c., Co. The defendant 
company counterclaimed for damages against the plaintiffs for 
damage occasioned to them by reason of the defective character of 
some of the materials supplied to them by the plaintiffs. The 
plaintiffs obtained the articles in question from Walkers & Co, who 
were cited by the plaintiffs as third parties, the plaintiffs proposing 
to transfer to them any liability that they might have incurred in 
the matter. It appeared that the defendant company was formed 
to work a patent of Mr. Headland's for electric storage batteries, 
and they obtained а large order to supply the electric storage bat- 
teries to a barge at Birkenhead, which was intended to be the motive 
wer of tbe barge. The defendants had dealt with the plaintiffe in 
itharge for a considerable time, and the patentee bad also dealt with 
them, and had obtained goods of a proper quality. A complaint 
arose with respect to the litharge which had been supplied by the 
plaintiff company to the defendants, and which was obtained by the 
intiffs from Walkers & Oo. The litharge was used in the follow- 
g way:—The electric storage batteries consisted of a number 
of cells on which were placed positive and negative plates, 
each cell containing 29 plates, 14 positive plates and 15 negative. 
‘When the plates were prepared they were prepared by being covered 
with a paste of litharge and sulphuric acid. The positive plates 
were covered with red lead and placed in position immersed in 
sulphuric acid, and currents of electricity were passed through the 
plates, and if the apparatus worked satisfactorily the negative plates 
were converted into а spongy lead and the positive plates were unin- 
Jured. In that way electricity was stored as was intended to be used 
as a motive power. On October 28th, 1896, the defendants having 
obtained this order applied to the plaintiffs to supply them with the 
lithbarge they required, and their order was for litharge of the very 
best quality. The рашы, passed on the order to Walkers & Co, 
who hadalso been old customers of the plaintiffs. The litharge which 
had been supplied to the plaintiffs, some of which had gone to the 
Headland's Company, had previously been of an entirely satisfactory 
kind. When the litharge in question was supplied, steps were taken 
by the Headland Company to prepare their apparatus at their works 
at Leyton, and when the litharge had been applied to some of the 
plates, it was noticed by Mr. Headland that there was apparent! 
something wrong, and he sent two plates to the plaintiffs, one a pin 
plate considered to be sati:factory, and the other white. Upon the 
tes being sent to the plaintiffs, Mr. Mash saw a representative of 
alkers & Co., and it was clear that at that interview that Walkers 
and Co. were informed—what it was said they were not told before 
—that the litharge was applied for electric purposes, and that there 
was this complaint, with reference to which Mr. Mash could say 
nothing. The result of that interview was, Mr. Mash was reassured 
that the litharge supplied was of the test quality and that the differ- 
ence in colour meant nothing, but it was stated that fancifal people 
рес one kind of litharge for electrical purposes to another, and 
t was said that if the defendants would send back the last two casks 
of litharge supplied they would supply others in their place. It 


other way. 


turned out that the last two casks returned contained absolutely pure 
litharge, aud if there was anything which was wrong with the litharge 
it must have bzen in the previous deliveries. His Lordship said there 
was evidence before him to satisfy him that at Leyton again there 
was something wrong with many of the plates, and a large number 
of them were rejected by Mr. Hesdland. These were replaced, and 
other plates were prepared with the litharge in the way men- 
ticned, but their condition was not satisfactory to Mr. Headland, ard 
he re placed them with others. The whole of the group of plates were 
sent down to Birkenhead. The plaintiffs’ attention was called to the 
defects that were discovered, and they were invited to make any 
inspection they thought fit. It was strongly urged upon them that 
they should do so. Unfortunately, no such inspection took place. It 
was not the first complaint that was made on the subject. In April and 
May there had been a correspondence between the defendants and the 
plaintiffs, and passed on to Walkers & Co., in which it was stated in the 
clearest possible way that there was something wrong with the plates 
which had been delivered. Experimente had been made a* Birken- 
head with the motive power of the apparatus, and it was shown that 
for short trips the electric energy was sufficient, but for long trips it was 
insufficient. Every plate was constantly charged, but there was 
something wrong, апа the power could not be obtained, and after a 
long consideration at Birkenhead it was decided that the whole appa- 
ratus should be sent back to the works at Leyton, when it was dis- 
covered that out of a large number of negative plates 300 of them 
were perfectly useless, and found to be white, and incapable of 
receiving the full effect of the current of electricity, and the current 
passed on to the positive plates had the effect of rotting them. The 
conclusion arrived at was that the negative plates being defective by 
reason of the impure ‘condition of the litbarge, the current of elec- 
tricity did not have the cffect it ought to have had, and the effect of 
charging to obtain the necessary efficiency of the negative plate was 
io pass it on to the positive plate, which was practically destroyed 
for all ordinary purposes. e Headland’s Company then took steps 
to have properly prepared litharge, and ít was now said that the 
apparatus worked properly. Notwithstanding the complaints of the 
Headland's Company, the plaintiffs brought the present action for the 
amount of their claim, and the defendant company counterclaimed 
for the damage alleged to have been done to them. At the time the 
counterclaim was originally framed, and particulars of damage fur- 
nished, it was by no means clear how the breakdown of the apparatus 
was to be accounted for, but steps were taken by the defendants to 
have the litharge supplied to them by the plaintiffs analysed, to ascer- 
tain if there was anythiog wrong with it. On the other hand, the two 
plates his Lordship had mentioned—the pink and the white plates— 
were made the subject of examination and analysis on the pert of the 
plaintiffs. The controversy between the parties was how this defect, 
which was admitted to exist in the negative plates, was to be 
accounted for. A gentleman of the highest possible character as а 
chemist, Mr. Ballantine, was applied to by the Headland Company to 
examine negative plates. For the purpose of his analysis he had 
furnished to him a plate which was said to have done its work fairly 
well, two which were said to bs entirely defective, and а fourth that 
had not been used. Ав a result cf his analysis Mr. Ballantine 
came tothe conclusion that the defect in the negative plates was due 
to the presence of carbonic acid in the litharge.. There was also a 
large proportion of sulphate of lead, and experiments he oon- 
ducted showed that the presence of the carbonic acid was 
what had so sterilised and damaged the negative plates that 
the apparatus broke down. Mr. Ballantine agreed with the 
witnesses called for the defendants on one point. When the sulphate 
of lead was pointed out as being in large quantities in the defective 
plates attention was aleo called to the fact that it appeared in the 
good plates as well. Mr. Ballantine explained that sulphuric acid 
had a tendency to drive off carbonic acid, and in the good plates 
probably that operation had been chemically performed and this 
accounted for the result. That being the condition of things, and 
this carbonic acid having been discovered in the plates, the case 
originally made by the plaintiff was that the carbonic acid had been 
absorbed by exposure. It was sgreed that exposure would have a 
tendency to attract carbonic acid if it took place for a sufficient length 
of time. The evidence on the head of exposure was of a speculative 
character, and the evidence of Mr. Ballantine, on which he placed 
great reliance, was that he did not attribute the carbonic acid found 
to exposure after delivery of the goods by Walkers & Oo. to the 
Headland Company. If the matter rested there he should have no 
doubt that this was impare litharge, and that however the impurity 


was contracted it was contracted before delivery to the defendants, 


and was the explanation of all that bad been discovered to be defective 
in the apparatus. But there was an alternative case put forward on 


the part of the plaintiff and supported by some very valuable expert 


evidence. It was said that it exposure did not account for the 
presence of the carbonic acid in the litharge, then it was an entire 
mistake to вау that the carbonic acid was the cause of what 
was discovered. It was due, it was eaid, to over-sulphating, 
and this over. sulphating it was contended was due to the improper 
way in which the paste had been made and from carelessness aud 
want of skill on the part of the Headland's Company. Tre paste, it 
was suggested, had been over-sulphated, the result of which was 
that there was deposited over the plates a white coating, that that 
white coating was a non-conductor, and accounted for all the 
damage. As to that, there was no evidence whatever that the paste 
had been improperly made—indced, the evidence was all the 
It would be very bard to suppose that s0 
simple an operation as making tke paste—putting litharge 
and sulphuric acid together—should have been so conducted 
as to have produced results which woald, have] been apparent 
immediately if there had been any improper management of the 
inaterials composing the paste. Besides, such a suggestion was quite 


inconsistent with the apparently-casual nature of the defects which 
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were discovered. If there had been carelessness in making the paste, 
they would expect to bave found it would have been of general 
application, and that it would have 1 similar results 
throughout. But here, in а most capricious way, some of the 
plates were found to be all right, and such as would do their 
work properly, whilst others contained large quantities of 
carbonic acid, which would acoount for the defects. As a 
result of a careful consideration of the whole evidence, his 
Lordship ваїй he was satisfled that the litharge, when it waa 
deliv by Walkers & Co. to the plaintiffs to Ъз by them delivered 
to the defendants was impure. He was satisfled, further, that Messrs. 
Walkers & Oo. were aware that the litharge was intended to be used 
for electric purposes, and that they were nsible for the defects 
in thelitharge. He had not examined critically the figures of the 
claim made by the defendants against Tudors, Mash & Oo. Those 
figures would require very careful examination, because no more 
than the reasonable consequences of a breach of contract such as this 
could be considered in estimating the amount of damages. But this 
was & peculiar case and a very large undertaking, and it would, 
therefore, require very careful investigation to ascertain the precise 
amount in which the plaintiffs were liable to the defendants in 
respect of their breach of contract. He was also clear it would not 
be right to assume that the whole of the liability of the plaintiffs 
could be transferred to Messrs. Walkers & Oo, because they were in 
& different position, and probably had much less information at the 
time the articles were supplied as to what use they were going to be 
put than had the firm of Tudors, Mash & Oo. He hoped sincerely 
that without further investigation of the matter these two firms would 
be able to settle among themselves their respective liability, but if 
not the matter could be gone into before him at a future 
that both firms would bear in mind that any 
tion would probably be conducted at their expense, 
and might cost & deal more than such an investigation was worth. 
The defendants must have their costs from the plaintiffs, and the 
plaintiffs must have their costs from Walkers & Oo. from the com- 
mencement of the proceedings up to the present time. | | 
. Judgment accordingly, that the plaintiffs on the claim and on the 
counterclaim Messrs. Walkers & Oo. were held liable ia damages for 
5 the litharge f тд unge eun the figures 
settled by arrangement, g which, the matter a to come 
before his Lordship. gain 


CORRESPONDENCE. 


Electric Piping. 


There seems to be a certain amount of ambiguity amongst 
architects and the general public as to which is the best and 
most economical method to instal the wires for the dis- 
tribution of electric light throughout a bou:e. Ec 
Whether it would be wise to use iron pipe, wood casing, 
twin lead-covered wire, single Jead-covered wire, or concentric 
wire, depends entirely on whether the house is in the оспгве 
of construction. A new house, newly painted and decorated, 
or а 50-year old house in fair order and nothing to be done 
in the way of cleaning, merely to instal the electric light 
with all its bridles and cross-b:ams to contend with. 

It must become obvious from what has been said that the 
designer of any of the schemes must thoroughly know all 
about building construction, as well as having 8 thorough 
electrical knowledge. One well versed in the above must 
see at a glance that the material that lends iteelf to being 
impervious to moistare and impregnable, along with taking 
up the least possible space, to obviate the excessive raggling 
of single brick walls and joists, which becomes prohibitive 
from an architect’s point of view, must necessarily be the 
system to adopt. But such a system is not applicable to 
wll houses, as it is impossible to get iron pipes down the 
back of lathed walls without damaging the decorations unless 
we cut the pipes into short pieces and screw them, coupling 
them up as we push them down; as time is the essence of all 
contracts this becomes prohibitive, so that for a finely 
decorated house we must resort to a more flexible system, 
and as there are only four suited yet known, viz , twin lead- 
covered, single lead-covered wire, concentric wire, wood 
casing, along with compo pipe, so it should not be difficult 
to select the best suited for a concealed job. 

Twin lead-covered wire and single lead-covered wire is 
hardly suitable, due firstly to the liberty taken with it in the 
way of being pulled about and stamped on by workmen with 
their heavy boots, and squeezing the lead almost hard on 
the conductor, also the exoessive strain that is put on the 
wires in pulling them under the floors frequently fractures 
the insulation, along with the chance of the lead getting cut 
into by material in the deafening such as long nails, shells, 
pieces of glass, and sharp stones, which cannot be seen by 


the workmen, and can only make itself apparent by time 
and the difficulty in localising a fault on a twin system 
caused by vermin, nails, and sometimes decomposition 


- through contact with other metals in moisture, and when 


such a thing takes place it invariably ends in disturbing the 
decorations. The writer has had a deal of trouble with lead- 
covered wire jobs, through, in many cases, bad workmanship 
in the way of scamping. 

The same may be said about the concentric system with 
insulated outer, having а steel tape as a mechanical protection, 
which reduces to a minimum the chance of the cable being 

ierced, but does not get over the difficulty of locating a 
sult between; there are certain advantages in making the 
insulated outer carry the return current which need not be 
discussed here, and where there are a lot of switching, two 
and three-way, this system becomes very expensive, as the 
cable itself is very dear, and as it is only a question of time 
for the best material to come out. 

A conduit system easily accessible and flexible is the 
system for a finished house, wood casing laid underneath the 
floors and composition pipe down the back of lathed walls to 
get to the light and up the back of door facings to get to the 
switch, and where the composition pipe enters the wood 
casing neat boxes are fitted, so enabling the contractor to 
pull in heavily insulatcd wires, leaving a screwed board at 
every box, thas making the system easily accessible at all 
times, and when it becomes impossible to get to some of the 

ints without breakage of plaster, which is extremely rare, 
in fact, this is only the case when brackets are required and 
a neat tube or moulded cover can be run up the wall and 
decorated in accordance with the surroundings; it is not 
advisable to put a plug on the base and run а silk wire u 
to the point of light as the silk wire gets quickly dirty, 
leaves а fearful mark on the wall. 

This conduit system of wood casing and composition pipe 
has been wrought ont in a good many finished houses in this 
town with great success providing the compo pipe is taken 
up in places where it is impossible for any person to drive 
nails in for fixing pictures on the system is absolutely safe, 
and can be fitted in with the least possible disturbance. 
This system is algo applicable to old houses as to put in iron 
pipes mean the lifting of a great many flooring boards, the 
excessive raggling of joists and cutting of plaster and lathed 
walls, as one tries as much as they can to save the lifting of 
flooring boards, and consequently runs themselves into having 
to out deep raggles in the joist for three or four pipes as the 
case may be, and subsequently shakes the whole structure, 
which invariably ends in re-doing up of the whole house. — 

For new houses in the course of construction there и 
nothing better suited than a spsoially prepared gas barrel 
pipe, rather lighter in the shell than ordinary gas b ште! and 
perfectly free from burrs, we find the $ sizə the moat suitable 
for branch circuits running into neat square boxes 6 x 4 
X 1 inob, invariably answers the purpose, with nio 
symmetrical bends and suitable rims put on the pipes from 
light to boxes, and from switch to box ; if any water should 
gather, due to condensation, it will ran into the bor, and 
with a few 1 holes bored in the bottom to allow the water to 
run into the deafening, and so save the wires from rapid 
deterioration. 

The Simplex system is hardly suitable for large structures, 
where so much wet plaster, deafening, and cement is 0800, 
the water given off by each of them being fall of sodium. 
The cement especially acting like a sponge when water И 
poured on it and eats into the iron pipe very rapidly, cor 
densation takes place more rapidly in iron pipes when 10 
cement, во апу slotted pipe system does not lend itself so well 
for this class of work, and iu my opinion is better suited for 
surface work. 

With the insulated conduit system the external diameter 
of the pipe is too large, entailing an enormous amount 
raggling, in fact, too much to be allowed by architects, 
consequently becomes very costly to instal, also lending iteel 
to scamping in the way of allowing lightly insulated wires to 
be pulled in and any partial earth cannot very readily be 
detected due to the insulation of the pipe, and, in my opinion, 
wherever a faulty wire crops up, the sooner it is remo 
better, hence the reason for using prepared gas barrel free 
from burrs with heavy insulated wires, so that if any of the 
wires get damaged they will go to dead earth right away, the 
system being properly earthed instead of frittering a) 
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inside the pipe, as it would do ultimately with the insulated 
pipe. I may add I have cut ont iron pipes run solid with rust 
and wires together 8 and 10 years ago, hence the reason for 
having rims put on the pipes. 

My belief is that a house is best served by having one 
large distributing board placed on the street floor, thus 
saving time and annoyance in localising faults. If the 
house is а very large one, then it ought to be broken up into 
sections, which can be best settled when one gets to know 
the requirements of the establishment. 

J. 


Edinburgh. 


The Victoria Accumulator. 


We herewith enclose an extract from a letter addressed to 
us from Baron de Watteville, whom, as you know, is inte- 
rested in electric traction, and has done everything to ascer- 
tain the qualities or defects of the Victoria accumulator. 
The original letter is at your disposal if you desire to see it. 

We alco enclose the verbatim translation of the report of 
Mr. Johannet. They have read the article on the Victoria 
accumulator which appeared in your last week's issue, and 
Baron de Watteville was kind enough to send me one of the 
reports in support of what we have stated in our reply to 
* A Contributor." 

The Ecllpse Brass and Copper 
Company, Limited. 
‚ А.В. 


Halifax, May 18/^, 1899. 


[СОРУ] 
ИРЕ " © © Е 1 le 12 Mai, 1899. 
ipse Brass and Cop ompany, Limi 
10, Harrison Road. Halifax з : 

Dear Bire, —Enclosed I send you а сору of a most interesting letter 
from Mr. Johannet, consulting engineer for the Traction Company, 
and one of the most competent persons on traction in France. I 
attach great importance to his opinion, which will, no doubt, be highly 
appreciated by everybody. 

(Signed) De WarrEYILLE. 


Compagnie Generale de Traction. 
Capital, £20,000,000. 
Paris, March 20th, 1899. 
Baron E. de Watteville, 
i 18, Rue Oaumartin, Paris. ` 4 


Dear Bir,—According to your desire, I now beg to give you the 
result of oar trial at St. Denis with two cells of the Victoria accomu- 
lator (Mr. Schanschieff's), each weighing 144 kilcs. of total weight. 
We have tested them on the same conditions as we do with our cells 
in our practical working of them. 

We have given a prolonged charge to the two cells joined in series, 
as we did not know the state of their charge at that moment. 

On March 11th, 1899, we received a capacity of 183 ampere-hours 
at the average rate of 46 amperes, and the discharge has been 

‚ ав we usually do when the voltage dropped to 1:8 volts. 
e EK. M. F. on open circuit was 2 9 volts, and all the measurements 
were taken, while under the discharge, at the rate of 46 amperes. 

: We then re-charged the battery, giving them 200 ampere-hours, and 
put them on March 13th to а discharge at the same rate as the first. 
The voltage was ш М taken while the lasted, and dropped 
from 22 to 178. We have received a capacity of 1856 ampere- 
hours at the average rate of discharge of 464 amperes. The second 
75 ста gave us an efficiency of 92:8 per cent. in quantity, and 


energy. 

Under these conditions we can conclude that the cell is powerful, 
and taking into consideration its weight of 144 kilos comprising the 
plates, liquid, box and connections. We received, at a rate of 32 
amperes per kilo of the total weight, a capacity of 12 3 ampere-hours 
of the same weight, with an efficiency of 928 in quantity, and 752 
in energy. These figures indicate sufficiently that these accumulators 
will take a ent place for traction purposes, because of their 
large capacity and high efficiency, joined to their great lightness. — 


Electrical Energy Produced Directly from Carbon. 


In the ELECTRICAL Review for May 12th, Dr. Tommasi 
refers to a paper which I read recently at the Institution of 


Junior Engineers upon carbon consuming batteries, and 
states that I incorrectly attributed a cell in which carbon is 


the soluble plate to Messrs. Case and Coehn. Dr. Tommasi 
appears to be under the impression that I claimed a certain 
priority for these investigators. That, however, is a mistak 

1 merely referred to their work, and I regret that I omitted 
to mention Dr. Tommasi. It is always rash to state that 
anybody was the first to carry out any particular investiga- 
tion. I therefore trust I shall be excused; for even now I 


DN 


am only able te say that, as far as Dr. Tommasi is aware, he 
was the first to construct а carbon-lead-peroxide cell; I 
cannot say more, for claims of. priority are seldom wanting 
if a matter is of importance. 

In passing, it may be remarked that the oell due to Mr. 
Case is quite different to that described by Dr. Tommasi. 
That of the latter is not very aptly described as a battery 
without metal. It also appears rather strange, assuming 
carbon to be the soluble material, to have a carbon support 
for the depolariser. Such an arrangement is equivalent to 
supporting the copper oxide in a Lalande cell by means of a 
zinc plate. 

As to the theory of the cell, it is a little difficult to 
follow the explanation given by Dr. Tommasi. What 
ground is there for believing that carbon acts as an ion ? 
Everyone is aware that carbon is oxidised when it is used as 
an anode in aqueous solutions, for example, in dilute sul- 
phuric acid, but that is no reason for supposing that carbon 
takes a position identical with that which is usually filled by 
the electro-positive plate of а cell. What is the electrolytic 
compound that is formed in which carbon is an ion ? 

hen а current is generated, carbon may very possibly be 
oxidised, but this oxidation is not necessarily a source of 
electrical energy. It may be only a secondary reaction. Dr. 
Tommasi will reply that his view of the oxidation of carbon 
is borne out by thermo-chemical data. There appears, how- 
ever, to ba a mistake in the calculations. A volt is equiva- 
lent to 46,000 calories only if the element passing into 
solution is bivalent. Oarbon is fefravalent, and consequently 
der hrs 5 A must E runi Md d 
instead of 0:85 volt. is is very far from being su 
by the observed E.M.F. i 

Nor is such a theory supported by facts. A carbon plate 
opposed to one of lead peroxide in dilute sulphuric acid 
gives an E.M.F. of about 0:9 volt. If this is due to the 
oxidation of the carbon it should be much altered by substi- 
tuting platinum for the carbon. But such is not the case. 
Has Dr. Tommasi made any quantitative determinations of 
the oxides of carbon formed, and do they correspond with 
the current generated ? 

Dr. Tommasi states that lead peroxide exercises no 
chemical action on even a concentrated solation of chloride 
of sodium, from which fact we are presumably to conclude 
that chloride of sodium has nothing to do with the action 
of the cell described. Sach a conclusion is, however, quite 
inadmissible. In voltaic action we are not concerned with 
the interaction of a compound (such as lead peroxide) and a 
solution as a whole, but with the compound and the tons of 
the solation. Consequently, such a statement as the above 

ives no information as to what may be expected voltaically. 

bviously, if the lead peroxide were attacked by the sodium 
chloride it would be useless for voltaic purposes, as a kind of 
local action would be taking place. 

There is no reason why the lead peroxide should not 
supply the electrical energy under certain conditions. Cer- 
tainly without this body the carbon will give nothing, 


according to the suggested reaction, because the oxidation of 


carbon by water is endothermic. Dr. Tommasi appears to 
think that the chemical action must necessarily take place at 
the electro-positive plate, and that therefore the polarity will 
be reversed if the chemical action takes place at the lead 
peroxide plate. This is not so. The polarity of а plate 
must depend upon whether it interacts with the electro- 
positive or the electro-negative ion of the electrolyte. 


W. R. Cooper, M.A., B.Sc. 


Re Nernst' s Lecture. 


It is very cheering to learn from а gentleman of Mr. 
Rathengu's position and ability as an electrical expert, and 
being the director-general of the Berlin Company who pur- 
chased the European rights of the above, he should of a 
certainty know what he was talking about. That Nernst’s 
lamp will neither supersede the glow lamp or arc lamp, but 
will serve as a welcome addition to both.” These are his 
exact words according to your report. So that Mr. Jas. 
Swinburne ss wrong фа ; for if you remember, sir, he 
when lecturing upon Nernst’s lamp, on February 8th last, 
distinotly declared that *once the Nernst lamp becomes so 
general that systems of distribution are laid out to suit it, 
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instead of to suit the carbon lamp, the carbon lamp is prac- 
tically ont of the running." | 

Is it not foolish, віт, to prophecy unless one knows ? - 

The above extracts prove which of the above experts are 
to be relied upon. And poor glow lamp makers may take 
heart of grace, seeing that, according to Mr. Rathenau, 
carbon lamps will not be superseded by the “ naked flame,” 
and во are likely to b» “ever” in the running for the com- 
mercial and publio gervice stakes," despite Mr. Swinburne's 

mature declaration uttered but а month previous to the 
* questionable" flotation of Nernst's lamp. 

Hoping you will oblige а regular reader, I thank you in 
anticipation for insertion. i 

Observer. 


. Re Telephone Cables. 


In our letter appearing in your issue of April 14tb, we 
made the assertion that “ no paper cable having 612 wires, 
20 gauge, and an outside diameter 22 inches has given an 
average capacity of 0:080 mfd. per mile." Thecontrary had 
been supported by E. J. J.” He says: “ 0 080 mfd. should 
be the capacity of all the wires in any cable.” Among these 
is named 612 and 500 wire cables, the conductors of which 
are said to b» 20 S.W.G., and to have 42 8 ohms resistance 
in 23 inches of tube. 

Answering us, E. J. J.” admits that he only meant 080 
mfd. to apply to cables of 408 wire, but be adds the valuable 
fact, “ The capacity of the large (i. s., 612 wire 20 gauge) 
cab'es, is not above 0:087 mfd. per mile.” He says “ These 
are the results of a number of tests of cables which have been 
a han FE. J” will pard posing that he h 

erhaps * E. J. J.” wi on us for supposing t e has 
made a further slip by confusing cables ш of 20 gauge 
42:5 ohms per mile with cables made of 22 gauge 78 ohms 
per mile, the latter obtain easily of course the capacity he 
claims with an outside diameter of 2°55 inches. 

If “E. J. J.” would kindly name any of the numerous 
places where he says such cables are to be seen or their tests 
verified, we, and other readers, would be greatly obliged. 


Q'Gorman & Cozens-Hardy. 


BUSINESS NOTICES, &o. 


Eleetrical Wares Exported. 
Wix ширма May 24TH, 189°. WI ma May 23RD, 1899. 


Amsterdam . Value £83 Alexandria. Teleg. mat. Value 4412 
Antwerp... ae si .. 188 Amsterdam sà T .. 165 
„ Elec. fuses  .. .. 283 Antwerp. Teleg. mat. .. .. 162 
Beira . m T 256 Bombay Ls T oe .. 199 
Bombay .. .. «2 ee 45 | Borneo M TI. 
Boulogne m a $i 89 „ eleg. mat. . 205 
Calcutta ee ee ee es 879 Boston ee ee ee ee 85 
Cape Town 698 Boulogne .. 5 кя vs 18 
Copenhagen 12 | Brisbane. Submarine cable .. 1,219 
Delagoa Bay 57 Buenos Ayres  .. jus ee 2,186 
ban RES T >à m 5l ; А Teleg. mat. . . 01074 
East London as T .. 2149 Caloutta  .. бА si .. 948 
Fiushing де te! 394 15 Cape Town .. E C . 498 
Fremantle 215 Colombo os 7 .. 899 
Gibraltar «à + is Durban “© e ss . 401 
Gothenburg ES xs 47. East London . .. ee 87 
Halifax Я ia a .. 820 Flushing. es 92 oe 18 
Hamburg 195 Gothenburg 5 T 66 66 
Hong Kong 58 Hamburg. Teleg. mat. .. 150 
Madras 208 Hong Kong T T js 15 
Melbourne T s 39 Madras 5% e. es . 271 
Natal. " 23 ex .. 1,860 Melbourne .. 5% a .. 206 
North Atlantic. Teleg. cable .. 10,800 Odessa ы ix s с» 25 
Port Elizabeth .9 ge ee 1,408 Ostend ee eo ee a's ‘10 
Rotterdam .. A bs = 42 Port Chalmers  .. A .. 1,440 
Bt. Petersburg. Elec.launch.. 420 Port Elizabeth  .. n . . 216 
i уз vs Vs . . 1070 Rotserdam .. Р е Vx 87 
Btockholm .. sa ne oo 832 Shanghai. - 84 .. 101 
Вудпеу 5 ae ae .. 610 Singapore .. Y bs m 71 
Tricste A sa © .. 240 T Teleg. mat. .. ss 68 
Wellington .. m is is 49 St. Petersburg vs ds 71 
Yokohama .. ах wis . 160 Stockholm is НЕ 800 
Sydney is an oe ee * 740 
» Teleg. mat. . . 140 
Tientsin m s ra .. 650 
1 Teleg. mat. „ 200 
Trinidad. Teleg. mat. .. js 86 
Vigo .. is Vx - 800 
Vladivostock X T .. 180 
" Teleg. mat. 49 
| Yokohama .. Eo gh BS .. 856 
Total ee £19,266 | Total T £192,708 

Foreign Goods Transhipped. 
Durban ,, 1 Value £19 Durban da А .. Value £88 
Philadelphia ee oe ee 98 
Trinidad. Teleg. mat. .. v 98 
Tota! oe £164 


— 


| output of 5,000 meters 


Alleged Theft.—At Marlborongh Street on Tuesday, 
James M’Caithy, 37, а porter, of High Holborn, was charged on 
remand, before Mr. De Ratz zn, with being in the unlawful possession 
of 37 electrical cut-outa, and with basing concerned with Frederick 
Abrahams, 32, a seaman, of Colville Place, in stealing electrical 
fittings, worth £5, from the Queen's Hotel, Leicester Square; Henry 
Fisher, 49, electrical engineer, cf 16 and 16a, Dean Street, Soho, was 
charged with feloniously receiving a large quantity of electrical 
fittings —Mr. Williams on, who prosecuted on behalf of the Treasury, 
said that prcporty of the value of about £560 found at Fisher's 

remises had been identified as stolen from various parts of London. 
- ее had been given, Mr. De Rutz2n remanded tho accused 
or a . 


Bankruptcy Proceedings.—At the Bankruptcy Court 
on the app on of Messrs. Oortellis & Oo., on behalf of the 
titioning creditor, а receiving order was made мыш E. L. 
oseph, described as of the Northampton Worke, Northampton 
Grove, Canonbury, electrical engineer. The act of bankruptcy 
со is non-compliance with the requirements of a bankruptcy 


ce 
Last Saturday, before Mr. Registrar Hood, at the London Bank. 
ruptcy Court, on Mis appiloatioa of Messrs. Tatham & Co., on bshalf 
of the petitioning creditor, a receiving order was made against W. J. 


- Oatruthers Wain, of Eldon Street, Finsbury, late of the Edinburgh 


Hotel, 8t. Leonards-on-Sea, director of public companies. The act 
of bankruptcy alleged is non-compliance with the requirements of a 
pg os а notice. 

The laet day for recovering proofs in re W. A. Obarles and J. 8. 
Blackwell (Central Electrical and Engineering Oompany, Leicester) 
is fixed as June 9th. Trustee, W. M. Ri в, 52, Belvoir Street, 

icester. 

We understand that a receiving order has been made in the 
Coventry Bankruptcy Court in respect to the estate of Henry James 
Wimshurst, electrical aud motor car en ‚ 4, Foleshi 
пое Road, lately residing at the Greylands, Foleshill Road, 

ole | 


Bastian Electricity Meters.— The Bastian Meter Com- 
y, Limited (formerly the Penny-in-the-Slot Electric Варру 
yndicate) is circularising the shareholders, giving an outline of the 
company's operations up to April, 1899. After its formation in July, 
1897, the company devoted its first 12 months to experimental 
work, which resulted in the invention of the ordinary буре of meter, 
as distinguished from the prepayment type. They have been mant- 


Town Council; Madeira Electrical Company; Mardy, South Wales 
Bample meters are now under test in Birmingham, Edinburgh. ык 
many other towns, at home and abroad. It is estimated an 
annum should show a sufficient profit to 
provide for a dividend of 5 per cent. on the ordinary share capital, 
after providing the interest on the preference shares, and a possible 
output of 15,000 to 20,000 meters per annum is not thought to be an 
extravagant estimate. The company has purchased the undertaking 
known as the Electric Lighting Extension Syndicate, Limited, and 
во extinguished the royalty of 4s. per meter, which was payable to 
them under their original agreement as vendors to this company. 


Book Received.— “Telephones: Their Construction 
end Fitting,” by Е. O. Allsop. London: E. & F. N. Spon, Limited, 
125, Strand. 38. 6d. | 


Brazil.—A London financial contemporary says thai the 
Brasilianische Hlectristäts- Gesellschaft has been authorised to 
operate in Brazil. The capital is 5,000,000 marks in 1,000 marks 
shares. The object of the company appears to be to acquire and 
operate electric tram, lighting, and telephone systema. 


Changes of Address,—Mesars. Walter Dixon & Co. have 
removed from 164, St. Vincent Street, to 59, Bath Street, Glasgow. 


Compressed Air.—The Pneumatic Su and Equi 

р i end office Бр 
Liberty Street, New York. It is the purpose of this company to deal 
g 


treasurer. 


Dining Table Lighting. — Messrs. Drake & Gorham 
announce reductions in the prices of their patent dining table 
connector, owing to the largeness of the demand therefor. 


Electric Launches,.—The Morecambe Electric Launch 
a-d Power Syndicate, Limited, have now nearly completed ther 
arrangements for commencing operations. The company have 02 
order а first consignment of two launches now nearly ready. The 
boats have been built by the Vril Launches, Limited, and are alter 
the pattern and model of those recently supplied to the Cz w of 
Russia and the P. and O. Steamship Company. 


Electricity for the New Royal Lacht.— The New 
Royal Yacht Victoria and Albert, recently launched at Pembroke 


Dock will, it is announced, be lighted by electricity throughout, 
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generated by three dynamos—one fitted in each engine room, 
and one in the passageway or recess between the after boiler 
and the engine rooms—each of which will ba sufficiently powerful 
to light the entire ship, which, outside the Royal apartments, will be 
fi wich about 550 ircandescent lamps. An official description of 
the ship recently issued said that “the electrical installation will be 
of as character. It will provide not only for the electric 
lighting of the interior, but for other applications of electrical 

wer, including lifts, pumpe, hoists for boats, ventilating fans, and 
Beatin the principal apartments. By using electricity instead of 
steam for these auxiliary services it is anticipated that comfort and 
efficiency will be increased.” In addition to the electric installation 
the ship will ba provided with a complete outfit of Oolomb’s lamps. 
The State apartments will be heated by electricity, and steam heating 
will be adopted elsewhere. Та addition, ventilation fans driven by 
silent electric motors will be fitted on board. The electric fittings, 
which are to be of the most elegant character, are to be put on board 
by private contract. The electrical arrangements of other portions 
of the ship will be fitted by dockyard workmen. 


Eriesson's Telephones.—Messrs. L. M. Ericsson & Co., 
Limited, intimate, that in consequence of the greatly increased 
demand for their telephone instruments and accessories they have 
deemed it right in the interests of their customers to open a ch 
in England. The offices ard showrooms of the company are at 
124-5, Temple Ohambers, Temple Avenue, E. O. 


Ia Re Poole & White—Mr. E. Wilding, who was 
appointed liquidator in the matter of Poole & White, in January, 
1893, is applying to the Board of Trade for his release, and has now 
issued a summary of his receipts and payments as liquidator. This 
shows receipts of £700 surplus from recurities, and £10 equity in 
lease = £710, which sum has been expended in law fees, liquidator’s 
and other charges. (The Company's statement was that the receipts 
were estimated to produce £23,580.) Tae receiver for the debenture 
holders carried on the business until the middle of 1896, when the 
remaining assets were dis of realising £5,600, but this was only 
sufficient to pay the holders of the first issue of debentures 16s. in 
the £, and left the second issue totally unprovided for, and the 
third issue also unprovided for, excepting as to the result of their 
claim on the ed capital. This matter was arranged between 
Mr. Wilding and the third issue holders, he receiving £700 of the 
unpaid calls as mentioned above. 


The Little Giant" Electrical Turbine,—The ad- 
vantages presented by the mounting of turbines on horizontal shafts 
are perfectly obvious. Many kinds of machinery can be driven by 
direct coupliog to a horizontal turbine shaft, such as electric 
dynamos; or, again, if a belt be desirable, the power can be trans- 
mitted either toa single machine or to a lay shaft at a minimum 
waste as compared with the force consumed by gearing. That in 
iteelf is often a factor of no little moment, to say nothing of the first 
cost and maintenance charges incident to gearing—no inconsiderable 
items. Another advantage obtained by the horizontal setting of a 
turbine is this, that such a wheel will be above the tail water level; 
hence all parts are easily accessible, and the full head of water can 
be obtainable by means of draft tabes. An instance for which these 
advantages are claimed is the Little Giant turbine, which is well 
known to the milling trade. Mr. S. Howes, of Mark Lane, E C., has 
for the past 15 years, made a carefal study of the horizontal setting 
of this water motor, and the illastration shows the latest style of 
the horizontal “Little Giant," which is the outcome of years of 
untiring observation and costly experiment. It is 
claimed on behalf of this turbine that its construction 
and design peculiarly favour a horizontal setting, 
inasmuch as the buckets are so formed, and the dis- 
charge is such that this wheel oan be used in con- 
nection with draft tubes, and so obtain the highest 
attainable percentage of power from the water and fall. 
The makers of this motor are careful to claim that a 
glaring defect of turbines of this class, to wit, either 
lateral or end thrust, is absent in the “Little Giant,” 
thanks to the perfect balance attained by its peculiar 
design. This turbine is a double wheel, that is to say, 
it consists of two sets of buckets, keycd on one shaft, 
and these buckets are so formed that whatever end 


balanced by that of the other set. | 
& point of capital im ce, and is not to 


cast in two parts, and 
together on a line with the wheel shaft; thus the 
casing is made watertight, and of great strength 

give ready access to the buckets, hand-holes of con- 
venient siz3 are provided in the casing. А strong 
point is the ready accessibility of the whole mechanism ; 
thus, to lay the whole wheel bare (as in the figure) 
in a few minutes, it is only necessary to remove the bolts in 
the flange, when the casing can be readily removed without any 
distarbance to either the wheel or shaft bearings, or the stuffing 
boxes. This is claimed as a valuable feature, because in саге of any 
obstruction of the wheel due to anything getting into the backets, 
the whole cause of the trouble can be removed at a minimum ex- 


penditure of time and trouble. To ensure perfect rigidity, a vital 


point with a horizontal turbine, the casing, and the wheel and shaft 
bearings, are bolted to a strong cast-iron bedplate; hence it is almost 
impossible for the shaft and buckets to get out of alignment. There 

being but one gate, which is watertight, there should be no loss of 
water. Mr. S. Howes will have an exhibit of these turbines, both 


vertical and horizontal patterns, Champion water motors, at the 
Bath aud West and Southern Counties Show, being held at Exeter 
uatil May 29th, stand 168, shed 46. 

Mr. Howes will also have an exhibit of his turbines, Ohampion 
water motors, &с., at the Royal Agricultural Society’s show, to be 
held at Maidstone from June 17th to 28rd. 


Liquidations, Dissolutions, &c,—Notice appears in the 
London Gazette to the effect that a petition for the winding up of 
Messrs. Williamson & Josepb, Limited, presented on 8th inst, by 
H. Bherley-Price, W. R. Goulty, S. Sherley-Price, and E. Sherley- 
Price (Wheatley Kirk, Price & Goulty) creditors, will be heard by 
Mr. Justice Wright on May 31st. 

Messrs. J. Moores & Н. O. Farrell (Moores, Farrell & Oo., elec- 
trical engineers, 26, Victoria Street, B.W.), have dissolved partner- 
ship. Mr. Moores will attend to debts. 


Lists.—The Mercier's Patents, Limited, of Manchester, 
are sending out various illustrated price lists of their patent mining 
bells, watertight treadle or automatio contact box, junction, fuse, 
and test boxes, &c. | 

Messre. Ernest Scott & Mountain send us а neat illustrated pocket 
folding card of their compound double-acting self - lubricating side- 
by-side enclosed engines, and also tandem three-crank compound 
engines. The list gives the effective powers and electrical outpats at 
varying speeds and steam pressures. 

Mr. Wm. Patterson, of Walker Gate, sends us a revised list of 
his copper wire gauz» dynamo brushes. | 

Messrs. Shelby & Oo., of Finebury Circus Baildings, E. O., send us 
an illustrated list of the Warden" oil filter and purifl ar, which is 
claimed to ba very effective and economical; also Brown's friction 
clatches. 


The Nernst Lamp in Germany.—The Germsn patert 
authorities have inquired into the objections raised against a patent 
bring issued in respect of the Nernst lamp, bat have deci that 
lei is no ground for not grantiog it. The patent has accordingly 

n issued. 


River Plate Notes,— The Review of the River Plate 
says that the public lighting of the Oity of Buenos Ayres during 
February was done by means of 83 2,000-N.O.P. arc lamps, 203 of 
1,000 N.O.P. and 1C0 of 16 O.P., 13,601 gas lamps, and 7,631 kerosene 
lamp». The total cost of the lighting being: electric $8,327.62, gas 
$31,606, kerosene $19,077.—The Iatendente of Buenos Ayres bas 
contracted with the Cia. Traneatlantica Alema-a for 150 10-am 
arc lampe at the rate of $1740 % per month, to be alight from 
sunset to suprise.—The La Oapital Tramway Company open their 
new electric line to Oasa on Saturday, April 1st. Cars will 
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run in combination with the train service, and the journey will be 
done in 8 minutes, as 20 to 25 at the present time. Oars will 
run every six minutes from the Plasa de Mayo.—A very valuable 
copper mine has been discovered in the Departn ent of Maipo, near 
Bantiago de Chile. The mineral gives 65 per cent. pure copper. 
The copper mines that have lately been discovered in the Province of 
Pasco in Peru are giving excellent resulte, the ore being of first-rate 
quality, and there is plenty of it. Seeing the spurt that bas lit:ly 
taken place in the copper market, the Chilian and Peruvian mines 
should return to their former prosperity.— A large carbi le of calcium 
factory is to be established in Córdoba, the electric power being 
supplied by the Cordoba Electric Light and Power Oompany. 
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The 'Bolton? Lamp.—The illustration shows this new 
incandescent ‘lamp, which is the invention of Mr. John J. Bolton, of 
West Hampstead. The main novelty is found in the reflector which 
is composed by preference of clear glass, silvered inside, and white 


1 [ 
| 
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opal, and is fixed in position by being fused with the glass forming 
e outer bulb, when the bulb or lamp is being closed. Hooks 
can be attached to the m flector for the purpose of supporting the 
filament. We are informed that when the lamps burn out the re- 
flectors may be taken oat for re-insertion in new bulbs by the 


Standard Resistance Units.—The Ward Leonard 
Electric Company have recently Bat upon the market a complete line 
of standard resistance units fe r all branches of the electrical business. 
A typical resistance unit is shown in the accompanying cut. As will 
be seen, a wire is first wound upon the surface of a tube and 
substantial terminal leads are placed upon the tube t> hold the 
resistance wire in position. The tube itself is a special pottery tube. 
At the left is shown the pottery tube with its resistance wire in 

ition. The entire tube is then given a coat of enamel, which 

olds the resistance wire in B erani and protects it sgainst 
mechanical, chemical and electrical injury. At the right is shown 
the completed resistance unit. These units are made in three 
capacities, vis., 36 watts, 72 watts, and 195 watts for continuous duty, 
designated as A, B and О size vely. Each sizo is kept in stock 
by the Ward Leonard Company in 26 different standard win 
the ohms varying from 1,000 ohms to ‘15 of an ohm by an evenly 


graded series, and the ampere capacity varying correspondingly from 
2 of an ampere to 30 amperes. e unite can bs readily mounted 
upon the back of a slate by means of small bolts т through the 
centre of the tubes. It is said to be impossible to bave a ground in 
using them, as the tube is entirely composed of the most perfect 
insulating material. The makers state that they are meeting with a 
very strong demand for these resistance units, and are turning them 
out at the rate of many thousands per week. By the use of the resistance 
units, and guided by the comprehensive tables of the Ward Leonard 
Oompany giving the ohms, amperes, volts and watts of each unit, it 
is possible to construct any desired rheostat, with any desired number 
ín amperes) which will often br or dhe gate (арег із chm or 
» whic o o е 
gleotrical trade. | шаша = 


The Telephone Muddle in London and New York.— 
London is not alone in the sufferings it is reputed to bear from an ех. 
pensive and inefficient telephone monopoly. New York, itapprars,'is 
sfilicted in a somewhat similar manner. We are so accustomed in this 
country to bave trans-Atlantic methods in things electrical held up te 
us as pattern’, which we may hope to copy, but never to improve, that 
a paragraph like the following comes rather as a ehock:— Tt is safe to 
say that the telophone situation in Now York City hes never been in 
a move chaotic condition than it ic at tha present time. In Albany 
the friends and supporters of the New York Telephone Company are 
apparently making every effort to prevent the passage of any Bill 
w? ich would reduce telephone charges and thus prevent the existing 
company from declering at the public’s expense i's urud large 
dividends on an inflated cavitelication, while in New York City every 
possible obstacle is being placed in the path of the People's Telephone 
Company with a view to preventing that corporation from ronaing wires 
and opening exchanges "— Electricity (New York). In London the сот. 
plaints have been generally againat the existing monopoly and bawd 
chiefly on bad service, in New York the exorbitant obarges appear 
to have been the chief element cf the subscribers’ dissatisfaction. 
Ia both cases the companies having the monopoly are fighting 
against the proposed reforms, and are expending money and energy 
in this way, which if spent upon removing the causes of dissstisfac. 
tion, would vastly improve their position with the general publie, 
At Albany the Bill introduced into the State Legislature by those who 
desire that the reform should be in the shape of legislative registration 
of the tariff charges. is met by the arguments that the threatened in. 
dependent competition will render this legisla*ive action unnecessary. 
But independent competition, when once established, must be per. 
manent to effect permanent reform; and, as the following paragraph 
from the New York Herald shows, the monopolista have an objection. 
able habit of rendering such competition exceedingly transitory in 
character:—"'In several Western cities telephone companies inde- 
pendent of the Bell have been , and have knocked the 
business of the Bell monopoly all to pieces. It has made the stock 
of the Western Oentral Telephone Company, an auxiliary of the Bell, 
almost worthless. Reoently the Bell monopoly started out to buy 
these companies. It claims to have bought some. Others refuse to 
sell; but the mere fact that the Bell was after these companies was 
sufficient to send the stock of the American Bell in Boston from $275 
фо $313 a share. The fact that the Bell monopoly intends to fight 
opposition by buying it ont and continue extortion so long ss 
poesible in order to pay 18 per cent. dividends has greatly lessened 
the argument that competition regulates the price of telephones.” 
The chief argument used by opponents of the State regulation of 
tariff charges is therefore fallacious, but it may prove efficacious at 
Albany in defeating the Bill alluded to above. In New York the 
opposition to reform is making its appearance in the Manicipal 
Assembly, in one branch of which it was recently proposed that a 
$10 annual tax on poles and a still more onerons tax on conduits, 
should be imposed in future on all poles erected, or conduits laid, 
within the city bounds. This proposal, if carried; would simply 
handicap any newly-formed telephone company, and it is supposed 
to have been aimed at the People's Telephone Company, the mett 
vigorous and dangerous of the rivals of the New York Telephone 
Company. That the People's Telephone Company is deserving of 
public support is proved by the fact that it is about to promote s Bill 
making it a misdemeanour for competing lines to consolidate. But 
the promotion of such a Bill is by no means the same thing м 
carrying it, and we should be sarprised to hear that it had passed the 
New York State Legislature, all of which only proves that unregu- 
lated monopolies in large cities are generally bad in principle, are 
certainly bad in practical operation, and when once established, are 


-exczseively bad to kill. 2 


Trade Announcements.—The Chicago Pneumatio Tool 
Company has purchased the patents formerly owned by the Oon- 
solidated Porumatic Tool Company, now defunct. These patents 
include all the Keller and Wolatencroft types of tool construction, 
Ars in addition several now spplications which have not yet been 

en out, 

Mr. F. J. Pether, electrician, has taken premises at -16, Hall 
Btreet, City Road, E.C. 

Mr. W. E. Burnand, late of Club Garden Walk, Highfield, has 
removed to larger and more convenient premises аф Ocean Works, 
119, Bt. Mary's Road, Sheffield, where the business will now be carried 
on under the name of W. E. Bornand & Oo., electrical engineers. 
The new premises are well stocked with modern m: chinery. 


Se 


ELECTRIO LIGHTING NOTES. 


Alva.—Several communications have lately been received 
by the Burgh Commissioners from companies anxious to supply the 
town with electric light, but the Commissioners will leave the matter 
in abeyance at present in view of the scheme now on foot to lays 
light electric railway between Stirling and Tillicoultry. 


Bexhill.—The Council has decided to defer for sx 
weeks the proposed building of an electric light station in view of 
the offer of the British Electric Traction Company to take over the 
electric lighting for the town. 


Bridgwater.—The Council has adopted a recommenda- 
tion of the Lighting Committee that an electric lighting scheme for 
the whole of the borough be proceeded with on the low tension system, 
in accordance with a decision arrived at in 1897. 


— — 
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Brighton.—The Corporation will, after June 30th, with 
the Board of Trade’s consent, increase the standard pressure from 
115 to 230 volte in the streets described in the schedule just adver- 
tised in the lccal press. 


Bristol.—A Local Government Board inquiry was held 
last week re the proposed loan of £41,650 for electric lighting exten- 
sions. Mr. Faraday Proctor explained the scheme, with its mains, 
extensions, transformer, sub-stations, &c. The Council will purchase 
the leasehold interests of three properties contigucus to the central 
station, to be prepared for possible contingencies. The new plant 
for the station will include two Babcock & Wilcox boilers, &>. 


Buxton.—The District Ccuncil is to raise a loan of 
£24,769 for electric lighting purposes at 22 per cent. 


Camberwell.—The General he! i Committee has 
engaged Major Cardew to advise the Vestry fully on the works 
already carried out by the County of London and Brush Company. 


Cambridge.—The Town Council last week resolved, 
subject to the Bcard of Trade’s approval, to serve notice upon the 
Oambridge Street Tramways Oompany requiring them to sell their 
undertaking. 


Canterbury.—It is stated that the working of the elec- 
tricity undertaking for the first five weeks (ended March 31st) shows 
as follows:— Revenue account from February 23rd to March 31it— 
Receipts from sale of current and public lighting, £131 3s.; meter 
rents, £4 1s. 3d.; sundry fees, £1 28.; total, £136 63. 3d. Oa the 
expenditure side is debited the charge for telephonic communication 
for an entire year, also rates, insurances, &c., totalling £27 93. 4d. It 
these charges were apportioned for the five week: only, there would 
be a profit on the revenue acoount of about £11; butas the account 
stands, there is a balance against of £13 17s. 


Cardiff.—Last week the Electric Lighting Committee 
adopted a report by the electrical engineer, in which he stated that 
he bad made inquiries as to how many customers were likely to take 
the current if the wires were extended to King’s Road, Romilly 
Crescent, and Sneyd Street. Iacluding Mr. Sydney Walker, who 
made the application, and who wanted the current for power pur- 
poses during the day, there were six promises already. The coet of 
extending the wire would be £443, and the probable revenue would 
be £84. The loan charges would be £28, so that there would bea 
substantial balance. The Committee decided to recommend the 
Council to make the extension. Upon Mr. Applebee's suggestion, it 
was decided to recommend that customers using tho current for 
power in the daytime should bə charged at 24d. per unit if they 
used under 4,000 units, and 2d. a unit if they used over 4,000 unite 

annum. 


Coatbridge.—A member has given notice of motion that 
& committee be appointed to negotiate with the Scottish House-to- 
House Electricity Oompany, Limited, as to the terms upon which 
they would be prepared to sell their undertaking. 


Corpach.—Mr. Stirling, of the Fort William E'ectrio 
Light Company, has been canvassing the householders in and around 
Corpacb, with reference to bringing the electric light to the 
v . 
Coventry.—Satisfactory progress is being made with the 
extensions to the electricity works. The new buildings will be com- 
pleted in about a couple of months. The new sub-stations are 
finished, and the arc lamp standards in position. 


Dublin.—The Local Government Board bas sanctioned 
the application of the Corporation for loans for electric lighting pur- 
poses, amounting to £24.000. 


Dudley.—The Board of Trade has granted the Midland 
Electrical Corporation for Power Distribution, Limited, a provisional 
order to supply electricity for public and private purposes within an 
area Ene Dudley, but has excluded Dudley from the area to be 
supplied. : 


Douglas (1.0.M.).—4A Liverpool paper says that Douglas 
дерү are criticising the Council's action in not reading the offer 
of tbe Isle of Man Tramways Company at the meeting when the 
electric lighting question came under consideration. It is stated that 
in the adopted scheme the cost of supplying current is put down at 
a minimum of 54. per unit, allowing for interest on sinking fund. 
The offer of the Tramways Company, which was not read, was 21d. 
per unit for the first 200,000 units, 24d. per unit for the third 100,000 
units, and 21d. per unit for 300,000 units and all in excess. 


. шп main extensions were decided 
upon the Ooun $ week. The engineer is to an 
ы renewing the pilot voltmeter ra er 


Eofield.—The English Industrials, Limited, has asked the 
Council whether it may take over a provisional order for electric 
lighting if the Council obtains it. The Oouncil will consider the 
matter in committee. 


Gillingham.—The Urban District Council has resolved 
Fp the whole of the offices be fitted with electric light in place 
OF gas. 


Glasgow.—The Watching and Lighting Committee has 
received a report by the officials on the subject of lighting stairs by 
electricity. The matter bas been submitted to a sub-committee to 
confer with the sub-committee of the electricity department and to 
report. The officials state that common stairs, where the service 
mains are laid into the building from the street mains for the purpose 


of supplying private consumers within the building, could be lighted 
by electricity at the rate of 25s. for a 6-candle-power lamp, 27s. 6d. 
for 8-candle-power, and 37s. 6d. for 16-candle-power, subject to the 
following conditions :—(1) That the owner provide the fittings at his 
own cost; (2) that while the Corporation should renew the incan- 
descent lamps when required, owing to ordinary wear and tear, the 
electricity department shall not be called upon to make good wilful 
damage or destruction; (3) that the lamps bs lighted, extinguished, 
and reported upon by the police department. 


Greenock.— On 16th inst. the Eleotricity Committee 
reported that letters had bsen submitted from the General Post 
Office, London, with regard to the laying of mains for electric light. 
ing and the proposal to provide tub»s alongside the same for the use 
of the National Telephone Company. The Post Office had no objec- 
tion to the Corporation executing the proposed works so far as the 
electric mains are concerned under the usual notices to the Post 
Office Telegraphs Department, bnt pointing out that under Olause 6 
of the Telegraph Act of 1892 any agreement with the Telephone 
Company must be suthorised by the Postmaster-General. The 
letters were submitted to a sub-committee. 


Hastings.—Last week the Council adopted a report of 
the Public Lighting Committee regarding an application for current 
to be supplied to certain premises in Grosvenor Orescent, West 

The engineer estimated the coet of the various mains and 
laying same, also the necessary sub-stations, would cost £1,750. He 
did not advise the expenditure of this sum all at once, but when the 
probable revenue from the thoroughfares interested would justify it. 
The Council is applying to the Local Government Board for sanction 
to the necessary loan. 


Heywood.—The Corporetion, being about to establish 
electric supply works, is advertising for the services of a consulting 
electric engineer. Particulars from the borough engineer, Heywood, 
or from the town clerk, 


Hornsev.—Several inhabitants of Highgate have peti- 
tioned the District Oouncil asking to be supplied with electric light. 


Huddersfield.—The borough electrical engineer’s report 
which has been adopted by the Council shows that in May the con- 
sumers numbered 867, lamps connected 56 516, and units metered 
48,261, as against 858 consumers, and 55,990 lamps connected in 
April, and 36,247 unite metered at the corresponding period last year. 
It has been decided to raduce the coat of electrical energy from 61. to 
4id. per unit, subject to a sliding scale of discounts, such reduced 
charges to take effect from July 1st, 1899, in addition to 5 per cent. 
discount for cash. Extensions to Lockwood and Blackhouse Bridge 
Road have been decided upon. 


Islington.—The Electric Lighting Committee of the 
Vestry recommends extensions of the electrio lighting maíns to the 
Hornsey Rise and Newington Green districte at a total cost of 
£60,000, and extensions to the Highbury district at a cost of £7,150. 


Kingswood.—The Oouncil is proceeding with ita gas 
lighting scheme, and has settled the squabble between itself and the 
Western Counties Electric Light and Power Syndicate by paying 
£30 to clear itself of all claims for lighting, &c. ' 


Leeds.—Last week the Council agreed that application 
Should be made to the Local Government Board for sanction to 
borrow the sum of £150,000 for electric lighting purposes. 


Limerick.—Last week, at a special meeting of the Oor- 
poration, a proposal from the Dublin Districts and Provincial Blec- 
** to buy the Gas Works and light the city by means 
of ty was considered. A committee recommended its rejec- 
ас who represented the 5 orbi ar 
rejecting the proposals was unanimously adopted, an ma 
not be further considered. 


London.—The City of London Electric Lighting Com- 
pany is advertising its intention to apply to the on for its 
гер to alter the standard pressure of private supply from 100 to 

vo 


Tae City Press says that the Streets Oommittee and the City of 
London Electric Lighting Company have discussed the points at 
issue on the subject of the future of civic electricity. Our con- 
temporary und ds that there is little likelihood of an amicable 
agreement being come to between the рн, and that probably Sir 
Oourtenay Boyle will hava to settle the matter by himself. The 
question cf the contracts with the company were to come before 
yesterday's meeting of the Oourt of Common Council. 


Merionethshire.—At the Towyn and Aberdovey Urban 
District Council meeting in the course of discussion on the electric 
light question during which it was remarked that Oolonel Ruck, who 
had propounded the electric lighting scheme, had gone abrcad for 
two years, it was stated by Mr. D. O. Davies that “another scheme 
for 18 electricity had been invented." It was about to be 
tried at Plas Machynlleth. The latest scheme would be worked by 
meins of acids. o motive power would ba required, and it was 
much less expensive.” He suggested that the matter should be de- 
ferred for the present. The suggestion was adopted. 


Oldham.—The Surveyor's and Sanitary Committees met 
upon the question of land required for extending rhe electricity 
u e question 
station at Rhodes ek. 
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Ross.—The District Council last week decided to engage 
Mr. Kilgour, of the Cheltenham electricity works, to prepare plans 
y specifications for electricity works, with an approximate estimate 
of the cost. 


.  Russia.—The several central stations of the Société 
d’Eclairage Electrique de Saint Petersbourg are now supplying cur- 
rent to an cquivalent of no less than 46,700 16-O.P. lamps. 


St. Anne'3.—The Urban District Council bave under con- 
sideration the question of establishing an electric lighting system 
for the town. It is proposad to construct the works in St. Andrew's 
Road North, and the system thought of is the three-wire low tension 
direct current, with a pressare of 400 volts across the outer wires 
and 200 volts from the main to the consumer. Mains are to be laid 
to all streets where there are street lamps, and electricity used 
largely for street lighting. The Brighton system of charging is sug- 
gested, the coneumer being charged 7d. per unit for the first hour, 
and 4d, per unit for subsequent hours. Mr. Tiddeman, the electrical 
engineer to the Council, estimates that the current can be produced 
at 21d. por unit. The total cost is put down at £23,000, of which 
£18,000 will be required now and £5,000 for extensions required 
during the next five years. Buildings аге to cost £1,800, boilers, 
&c., £1,090, engines and dynamos £2,500, battery, £1,100, mains 
£5,000, arc lamps £500, incandescents £1,000, and meters £1,600. 


Salford.— On 19th inst. a Local Government Board 
inquiry was held re the proposed loan for electric lighting extensions. 
Ic was stated that it is proposed to build an electricity generating 
station in Strawberry Ви Road, Pendleton, at а cost of £5,622. 
Oouncillor A. Hawortb, chairman cf the Electric Lighting Committee, 
said applications had been received for twice the amount of power 
they could at present produce. The first generating station was built 
three years ago, and the less on the undertaking in the first year was 
£3,975, including the sinking fund. Inthe following year the amount 
was £2,900, and in the third year, up to last March, £855. The 
inspector said there was every appearance of a probable pr fit when 
the new station was provided. | 


Shildon.— The Urban Council has authorised a com- 
mittee to communicate with an electric lighting company for obtain- 
ing . regarding the terms for which the district could be 

ghted. 


Sta fford.—Alderman Wright, in presenting the annual 
statement of the gas department for the year ended March 83186 last, 
after dealing with the gas lighting accounts, added that the accounts 
of the electricity department bad not yet been completed, but they 
should not want to make а call upon the rates. They would most 
likely be able to pay the whole of their working expenses and interest 
upon borrowed capital, but not the payment to the sinking fund in 
reduction of capital, which would be taken from the balance standing 
to the credit of the electricity department. The electric energy 
generated at the works for the year was 91,134 Board cf Trade unite, 
being an increase of over 15 per cent. more than last year, and the 
num of 8-O.P.—or their «quivalent—lamps connected was 7,346, 
being ап increase of 1,146. The Committee had under consideration 
large additions to the electricity department, and hoped in the course 
of a few years it would be as profitablean undertaking as the gasworks, 
and so far they were quite satisfied with the prcgress made. 


Stockport.—The Omnibus Bill of the Stockport Corpora- 
tion was considered before the Police and Sanitary Oommittee of the 
House of Commons, under the chairmanship of Sir Stafford North- 
cote, on Wednesday and Thursday last week. The Bill contained 
clauses dealing with the purchase and working of tramways, and the 
supply of electricity in the neighbourbood of Stockport. Mr. Pember, 
Q.0., Mr. Pembroke Stephen, Q O., Mr. Balfour Browne, Q. C., and 
Mr. Н. E. Lloyd represented the promoters of the Bill. It was 
announced that the opposition of the Urban District Council of 
Heaton Norris bad been withdrawn, owing to the deletion of the 
clause in the Bill giving compulsory running powers in the district of 
Heaton Norris.—Mr. Pember explained the Bill, and said that with 
regard to the electric lighting, it was proposed to take power to 
supply the adjoining district with electric light and fittings. Stock- 
port was the centre of a very great district, which they һай already 
supplied with gas and water, and it was desirable that the supply 
of «lectiicity shouid be in the bands of one authority. The 
powers were nct compulsory, but could only be exercised with 
the consent «f tke local authority of the district concerned.— 
Mr. T. Webb (Mayor of Stockport) gave evidence in support of the 
Bill, and expressed the cpinicn that the Corporation could as a manu- 
facturer on а large e cf electricity be able to supply it cheaper 
than the smaller districts could generate it for themselves. The 
preamble of the Bill having been passed, the Committee procceded 
to deal with the clauses, and decided that words must be inserted to 
meet the objection of the Local Government Board in regard to the 
form of accounts of the electric lighting and traction undertakings, so 
that the traction account should be kept separate. Protective claus s 
were inserted to meet tbe wishes of the Cheshire County Council and 
the London and North-Western Railway Company. On Thursdsy 
new clauses dealing with the apportioning of the expenscs of the 
tramways and the electric lighting between the Committees con- 
trolling these matters, were brought up and accepted by the 
Committee. 


Tewkesbury.—A member has given notice to the 
Cour eil of his intention to move that a provisional order be 
applied for. 

Tonbridge.—Mr. R. Hammond lectured on 16th inst. at 


a meeting of the Pee pi Acsociation on electric lighting. He 
said that a scheme for Tonbridge would cost, roughly, £17,000. 


Tunbridge Wells—The Tradesmen’s Association last 
week had a discussion regarding the high c a for electric current, 
and it was decided to petition the Lighting Committee, asking for 
reductions. There was а discussion on the question of free wiring, 
objections being raised to & Londcn Free Wiring Company com. 
peting with the local tradesmen. 1% was stated that the Corporation 
was to be memorialised by the ironmongers of the town against the 
system. 


Ventnor (1.0.W.).—Some ratepayers have petitioned the 
Council in favour of the extension of the street arc lighting by ths 
acceptance of the off ar of the Ventnor Electric Light Company 
in that connection. 


Ystradyfodwg (Mardy),—4A Select Oommittse of the 
House of Commons, presided over by Sir Henry Fletcher on Wednes- 
day and Tharsday last week, considered the Bill for the confirmation 
of an electric lighticg provisional order relating to Ystradyfodwg. 
Mr. Claude Baggallay, О.О, and Mr. Rhys Williams appeared for the 
promoters, and Mr. Balfour Browne, Q.O , and Mr. Ram represented 
the Ferndale Gas, Light and Ooke and Waterworks Oompany, who 
petitioned against the Billon the ground that if the order was con- 
firmed it would damage their interests, inasmuch as they would be 
deprived of the public lighting cf Aa After hearing evidence for 
and against the Committee consulted in private and afterwards 
announced that they had decided to refuse the order. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Anglesey,—The scheme presented by Mr. W. E. Jones, 
&nd adopted by the Dwyran District Oouncil, is for a seven-mile 
9 feet gauge trolley railway. It will bave its northern terminus М 
Gaerwen, adjoining the London and North-Western Railway Oom- 
pany's main line across the island. Thence it will run to Brynsiencyn, 
о the parish cf Llanidan, and on to Dwyran and Newborough. 
Between Brynsiencyn and Dwyran will be a junction, with a branch 
line down to Talyfoel. This is the Anglesey starting place of tbe 
ferry-boat to Carnarvon. The scheme provides for the extension ol 
the railway as soon as prao iit to Bodorgan, another station on 
the London and North-Western route, and also to Llanddwyn, on the 
southern coast of the island. It will follow the roads where they are 
wide enough, and where the roads will not accommodate it the rail 
way will take to the fields, Generous treatment, it is expected, vill 
be acoorded to the undertaking by the landowners, but as to this 
the engineer who prepared the plans, Mr. W. E. Jones, the Anglesey 
county surveyor, and the agent to the Marquis of Anglesey, is, after 
ee with the landowners, to report at the next Оооой 
meeting. 


Bristol.— Notwithstanding the threatening state of the 
weather until midday on Whit Monday, the Bristol Tramways and 
Carriage Company, Limited, have cause to be gratified with the 
result of the day's traffic. The company ran 124 oars and carried 
140,885 passengers, as compared with Whit Monday of last year, 
coming as it did one week later, and after more settled weather, 
when 121 cars were run and 131,851 passengers were carried, show- 
irg an increase this year of 3 cars and 10,034 passengers. The 
electric lines show their ever-growing popularity by contributi: g 
5,341 of the above increase of passengers. 


Bromsgrove, —Messrs. Pritchard & Co., civil enginee'?, 
of Birmingham, have formulated a three-mile electric trolley scheme 
for this district. 


Burton-on-Trent.—A Corporation deputation last week 


visited Bradford and inspected the electric trame, &c., there. 


Clontarf and Howth.—On 18th inst., before the Master 
of the Rolle, at Dublin, in the case of Lord Ardilaun v. the Olontaif 
and Hill of Howth Tramway Ocmpany, plaintiff applied for an order 
restraining defendants from proceeding with the construction of а 
double line of tramway from Olontarf to Howth in contravention (0 
the terms of the Act authorising the construction of the line, mid 
Act only authorising the making of a single line in front of plaintiff's 
r-sidence at Dollymount. For the defence it was said that it was 
not intended to make a double line in front of plaintiff's dememe. 
The Master of the Rolls granted an injunction restraining the defen- 
dants from onting ашо for the purposes of making a double line in 
front of Lord Ardilaun's place. 


Dublin.—A Dublin paper understands that owing to 
the slow progress of the main works the engineer of 
tramway company is of opinion that the electric cables cannot be laid 
in sufficient time to allow of the service of electric trams to Rath- 
mines, Rathgar, Terenure, and Dolphin's Barn being started before 
December next. The power station at Ringsend is also ina very 
backward condition. 


Dudley.—The Mayor of Dadley states that the Corpora- 
tion will be prepared to supply the electric current for the tramway 
as воп ав the British Electric Traction Company are ready for it. 
A few months ago it was feared that would be impossible, and thst 
trouble would ensue. Now, however, all doubt is set at rest. The 
reconstruction of the tramway line, it may be added, is rapidly 
approaching completion. | 


(Continued оп page 863 ) 
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THE POTTERIES ELEOTRIC TRAMWAYS. 


(Concluded from page 818.) 


THE type of cars adopted on the Potteries lines is the single- 
decker, the practice being to run a trolley car and trailer 
together. It may be observed that it would have been 
impossible to have used double-decked сагв, on account of the 
bridges, which, throughout the district, are exceptionally low. 
A trolley car and trailer requires, of course, a driver and two 
conductors, but one advantage presented by the arrangement 
is that when traffic is light there is no necessity to use 
a trailer, thus reducing the dead weight to be drawn over the 
lines, . | 
. For operating the service on the section which has been 
opened, 20 trolley cars and 20 trailers have been provided. 
Save motor and 
electrical equip- 
ment, the trailers 
are very similar to 
the trolley cars, 
and, if necessary, 
could be converted. 
The trolley cars are 
fitted with. two 
G. E. 800 motors 
and the usual 
equipment, the 
bodies being 
mounted on Peck- 
ham cantilever 
trucks. The trol- 
ley poles are of the 
Boston pivotal 
street under - run- 
ning type, and are 
practically rigid. 
One of the most 
interesting features in the car equipment is the compressed 
air brake, which is worthy of a detailed description. 

The complete equipment consists essentially of the follow- 
ing paris :— 


Ап air compressor or pump. 

Its driving mechanism. 

The casing containing the driving mechanism. 

А governor, controlling the driving mechanism. 

А reservoir. 

А brake cylinder. 

An operating valve on the head of the brake cylinder. 

The platform equipment, consisting of operating staff, inter- 
locking handle, and pressure gauge. 


— 


Sr 


The driving mechanism consists of a split gear fastened to 
the car axle. This gear is in mesh with another gear, which 
runs free on the pump shaft, and also forms one member of 
а specially designed combination friction and positive clutch. 
The clutch members are engaged by means of an automatic 
governor which will be described later. 

The casing is absolutely dust proof, and contains all the 


above driving parts except the pump and governor, which 


are bolted rigidly to it. Within the casing and pump is 
about one gallon of oil. This oil is forced by the rotating 
gears through all bearings and working parts in the casing 


VigW or NEGATIVE BOOSTERS., 


and the огап chamber. of the pump; and the absence of 
alternating thrust and pull on the arle bearings, во ruinous 
to the eccentrio driven type, is perticularly noticeable 
through the small amount of oil escaping at the journals. 

The pump is double acting, having & piston cast hollow 
and in one piece, within which is the orank, crank brass, and 
ways. The bearinge, subject to the thrust of the piston are 
inside, and quite beyond the reach of dust to cut them ont. 
The suction and discharge valves are in the cylinder body, 
апа are provided with removable seats to facilitate repairs. 
The suction and discharge ports are cored to one inlet and 
one outlet respectively, making only one connection for the 
suction and one for the discharge. The heads of the pump 
are not encumbered with any valves or piping. This con- 
struction renders the pump easy of access, as no pipe con- 
neotions have to be disturbed in examining or cleaning. 
Under the suction valves are means for lifting them by 
exhaust air just 
before the opera- 
ting mechanism 
throws the clutch 
into engagement, 
thus relieving the 
latter at that 
instant of any load, 
so the strain on the 
clutch when thrown 
in contact is prac- 
tically nothing. 

The governor 
consists of two 
cylinders of differ- 
ent diameters, in 
one casting, fitted 
with two pistons 
correspondingly, 
which constitute 
the operator, the 
larger piston and 
cylinder being twice the area of the smaller, The two 
pistons are also one casting, and in the centre is attached the 
shipping lever for operating the clutch. 

Above, and bolted te the larger cylinder, is the valve 


chamber of the governor proper, which controls the air to 


the large cylinder of tke operator. Within the valve chamber 
is а brass slide valve attached to a hollow valve stem, one 
end of which is a piston, against which the air pressure in 
the chamber acts in overcoming the pressure of spring within 
the hollow valve stem. uM | 

The air preesure is always in the smaller cylinder, which 
holds the clutch in contact, and is also at all times in the 
valve chamber acting on piston against the spring. When 
the air pressure reaches a predetermined maximum pressure, 
it overcomes the resistance of the spring and moves the 
hollow valve stem, which draws with it the slide valve, open- 
ing a port which permits the air from the valve chamber to 
enter the larger cylinder, which, being twice the: area of the 
smaller one, forces the shipping lever in the opposite direc- 
tion, consequently disengaging the friction clntch, and the 
pump remains at rest. When the air pressure drops to а 
predetermined minimum pressure, the air in the valve 


chamber of the governor has not pressure enough on the 
F 
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piston on the hollow valve stem to resist-the force of the 


spring, consequently it moves back in the opposite direc- 
tlon, drawing the slide valve with it until it cpens the port 


View or INTERIOR or FEEDER PILLAR. 


from the large cylinder to the exhaust. The air pressure 
which held the clutch ont of engagement is released, and, 
since the air pressure is always on the smaller cylinder, this 
throws the clutch into engagement again, through the 
shipper lever, and the pump rec the reservoir to 
maximum pressure. The reservoir is of the cold weld type, 
of a suitable size to fulfil the requirements of the service, 
and is abeolutely air-tight. 

L. The brake cylinder is the ordinary hollow spindle type, 
attached to the floating lever. The lev on 8 oar are 
not changed in the least, and the hand brakes can be used 
just the same as though no air brake were on the car. 

ё. The operating valve is bolted to the brake cylinder head, 
which obviates all piping for this pu Formerly it was 
the custom to place an operating valve on each platform, 
which required two lines of piping the whole length of the 


car. In the present method not only is it claimed that the 


nse is lese, but the dan from leaky pipe connections 
all to be entirely ovate. - didi 

The present valve is made with a cast-iron body ; within 

is a brass slide valve, which is moved by means of a steel 

spindle, having a piston кадын with а cup leather. Since 

e reservoir pressure is always in this valve chamber, it at 

all times acts on the piston, and holds the slide valve in the 


Ы] 


off position.” That ів, the brake cylinder will always ex- 
haust in the normal position of the operating valve, but 
when mechanical preesure is applied to the spindle, it pushes 
the slide valve according to the movement of the spindle. 
There are three ports under the slide valve, a small port for 
service stops, a large port for emergency application of the 
brakes, and an exhaust port. The lap of the slide valve is 
long enough to cover both the service and emergency ports 
at the same time. The exhaust from the emergenc 
port under the hollow slide valve to the exhaust port, and is 
carried by piping tothe chamber of the governor spring, and 
also under the suction valves in the pump; and from there 
it passes by the suction valve “lifts” and out to the atmo- 
sphere, through the inlet for the suction. The exhaust from 
the brake cylinder therefore performs two functions. It 
lifts the suction valves of the pump во that there is no load 
when the friction clutch makes its contact. It also in going 
to the chamber of .the governor spring, acts with the latter, 
and, partially equalising the air pressure on both sides of the 
piston, the spring forces the hollow valve stem over, and 
with it the brass slide valve, so that the air in the large 
cylinder of the governor exhausts, and the clutch is thrown 
into engagement, and the pump restores to the reservoir the 
air that was used in making the previous stop, the car having 
run about 40 feet. By the above operation the maximum 
pressure is maintained for every application. There is no 
variation whatever. Of course, after maximum pressure is 
reached, the governor automatically stops the pump, and it 
remains so until the next exhaust from the brake cylinder 
reaches the governor. 

The platform equipment consists of a #-inch cold rolled 
iron staff, within a piece of l-inch iron pipe, supported by 
the dash-rail, in & convenient place and height for the 
motor man. On top is а pressure gauge, and imme- 
diately under it is the handle by which the motor man 
manipulates the operating valve. This handle moves alto- 
gether through an aro of 180°, and the movement is 
conveyed to the operating valves by means of a rod, chain, 
and bell crank lever under the floor of the car. By a 
movement of 90° the service p is opened; by 170? 
emergenoy. The instant the dle is released the air 
pressure on the piston in the operating valve opens the 
exhaust port. The handle is removed n changing ends, 
and the staff remains locked in the release раю. Ву 
putting the handle in emergency position and withdrawing 
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it ав far as possible the brake can be left applied. On repre- 


sentative American roads within the city limits the brake is 
in operation leas than one quarter of the time. A good idea 
is given of the Consolidated Traction Company's line between 
Jersey City and Newark, known as the “Plank Road.” 
Between the two cities, a distance of about five miles, very 
few stops are made, averaging about six, go that in 25,000 
150 порна is in operation а distance not exceeding 
ee 
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The overhead equipment is entirely on the span wire 
system, and calls for no special comment. In accordance 
with the usual practice, the system is divided up into lengths 
approximating to 4-mile, and at these points feeder pillars 
are A enr these are fitted with switch plugs and fuses, and 
in addition are supplied with G. E. O. mining telephone seta, 
by means of which communication can be made with the 
power house. There are in all 14 feeder pillars provided, 
with swinging door and & removable panel at the back, which 
makes them very accessible. The appearance of the interior 
of one of these pillars is shown in one of our illustrations. 

The track has been entirely relaid throughout the system, 
a rail of 874 lbs. bui, ару 

All the feeders have been laid on the well-known Callender 
делел кари and consist of single conduotor cables ingulated 
by vulcanised bitumen, and having a heavy tape protection, 
laid in wooden troughs, which were then filled solid with 
genuine Trinidad bitumen. The troughs in question were 
of strong wood, which was thoroughly with Stock- 
holm tar, and made sufficiently large to 
contain the various feeders. 

are at present four snch 
feeders, viz. :— 
No. 1, to Burslem, ‘25 sq. in. sectional area. 
No. 2, to Hanley, 30 99 oe » | 


No. 8, to Stoke, 95 „ m » 
No. 4, to Barslem, 85 T " » 


Feeders Nos. 2, 8, and 4 are reduced 
in section along the course of the route, 
and taper to 20 and *10 square inch. 
Pilot wires are laid from the gene- 
rating station to the end of the line 
at Burslem, at London Road, and 
Wharf Road, Longton, and there is 
also telephone circuit to these three 


i The total length of feeder which has 
been laid is а few yards short of 10 
miles, and over 14,000 yards of pilot 
cable, some consisting of 8, 2, and some 
of single core 7/22. 

There are 18 feeder pillars fixed at 
intervals half & mile distant from each 
other, so that the whole tramway is 
divided into sections ав үш by the 
Board of Trade. The telephone cable is also brought into 
each of there pillars. 

In addition to the feeders, а considerable amount of cable 
has been provided for the negative booster. These are 
drawn into 4-inch pipes, and the pipe line is partly cast-iron 
and earthenware. Three cables were drawn into each pipe, 
and the total quantity of cable used was 12,000 yards of 
25 on the Longton section, and nearly 125 square inch 
cable towards Hanley. pipes have also been laid 
thronghout the district to allow for extensions. 

The whole of the cable work has been carried out by the 
Callender Cable and Construction Compeny, Limited, in 

of Mr. O. A. Noton, who has acted under Mr. George 
Barnard, the cable company's representative in the Midland 
district. A large part of the excavation of trenches and of 
ү laying has algo been in the hands of this firm. 
e resident engineer for the Brush Company has been 
Mr. 8. A. M'Hood, acting under the instructions of Mr. 
R. A. Dawbarn. 

Mr. W. Slade Olver was sometime ago appointed managing 
engineer to the Potteries Electric Traction Company, and we 
аге m indebted to him for assistance in compiling this 
article. 


TM 


. Cushioned Car Wheels.—A cushioned car wheel for 
electrical service is described by the Street Railway Journal. 
It is illustrated as placed between the body of a wheel and 
the tyre. The inside of the tyre is formed of two inclined 
surfaces which are gripped between the plates forming the 
two sides of the wheel body, and in the annular V в 

between the tyre and the 8 the cushion is placed. The 
material of the cushion is not stated, but it would appear 
necessary to bond the wheel body to the tyre to permit the 
wheels to form part of a rail return circuit. 


THE LIGHTING OF.A CYCLE TRACK. 


WE illustrate an interesting piece of cycle track lighting 
which has just been completed by Messrs. Crompton & Co., 
Limited, at Sydney. The Sydney Oycle Track and 
Grounds, where light amusements of all kinds are engaged 
in, including cricket, cycle races, firework displays, &c., &o., 
are now lighted at night by means of inverted arcs. 
There are altogether 55 arc lamps and 70 incandescents, 
of which 45 arcs of 2,000-C.P. are placed round 
the track at intervals of 385 feet, the lamps being 
inverted with the reflectors immediately over the are. 
The grand and ladies’ stands are lighted by incandescente, The 
aro lamps are run six in series off a 300-volt circuit, and we 
learn that the lighting is in every way а впооевв, there being 
absolutely no shadows on the track. Some of the leading 
cyclists in the colony have expressed the opinion that, if any- 
thing, it is safer to ride by night under this light than by 


We 
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Tue Licutine or A CYCLE TRACK. 


daylight; at any rate, we are informed that since the lighting 
has been started there has been a singular absence of aoci- 
dents on the track. Mr. J. Callender acted as consulting 
engineer for the work, which was carried out by Messrs. 
Crompton & Co., Limited, under the supervision of. their 
Sydney manager, Mr. E. J. Erskine. An Australian paper 
says that the generating plant comprises two engines. and 
four dynamos. | 


OCEANIC RESEARCH AND THE SUB- 
MARINE TELEGRAPH. 


(Concluded from page 820.) 


For Red Clay of brown or dark grey colour, the percentage 
of Calcium Carbonate is given as 3 per cent., with one or 
two bottom-living Foraminifera. A residue (97 per cent.), 
minerals (1 per cent.), small particles of glass and mica- 
Siliceous Organisms (1 per cent.) Sponge spicules, Fine 
Washings (95 per cent.) 

For the rest of the deep water сона Ooze principally 
obtains in the deposits examined. In the lesser depths, 
generally speaking, Pteropod Ooze, with calcareous casts of 
organisms. 

elagic Foraminifera, Coral Mud, and Coral Sand, Coral 
with Manganese, fragments of Corals, Foraminifera and 
Molluses, are some of the results of microscopical examina- 
tion. Blue Mud is found in both shallow and deep water, 
three specimens, for example, being from 365—672 and 
319 fathoms respectively south of Jamaica, and three from 
depths of 2,888, 2,808 and 2,298 fathoms respectively, to the 
north of Hayti,on an isolated patch of considerable area, 
which is apparently surrounded by Ooral Mud and Sand. 
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To the westward of this patch of Blue Mud in the midst 
of an expanse covered by Coral Mud and Coral Sand, in 
2,293 fathoms a the only sample of Volcanic Mud met 
with was found. The detailed description says it is a ро 
deposit consisting of two distinct kinds of material: (1) a 
fine yellow mud or ooze, with many pelagic Foraminifera ; 
and (2) a green volcanic sandy mud with many mica flakes. 
The percentage of Calcium Caroonate is given as 19:7 per 
cent. with pelagic Foraminifera, bottom-living Foraminifera, 
ad ger fragments, Tunicate spicules, coccoliths, and 
Rhabdoliths. А residue (80:3 per cent.), minerals 
(50 per cent.) Angular m. di. 0°08 mm., volcanic particles, 
mica, felepar, quartz, glassy particles. Siliceous organisms 
(1 per cent.) sponge spicules. Fine washings (29:8 
clayey matter, with minute mineral particles. There was 
also a little black vegetable matter. 

From an inspection of the two samples, Sir John Murray 


remarks that it is impossible to say whether there were two. 


layers at the bottom, and if ғо, whether the yellow ooze or 
the green sandy material formed the upper layer. Accord- 
ing to his opinion, it is probable that the bottom was origin- 
ally covered by Globigerina Ooze, and that subsequently a 
submarine eruption took place, when the volcanic mineral 
matter being brought up in such abundance, mixed with the 
goze; that it is therefore suggested this deposit must be 
called a volcanic mud. 

. This volcanic débris is apparently not widespread, the 
neighbouring deposits being Blue Mud in similar depths to 
the eastward, and Pteropod Ooze to the westward. Directly 
north and south of the position indicated, and bounding the 
Blue Mud and Pteropod Ooze on the east, north, and west, 
there is shown on the map Coral Mud and Coral Sand, 


Ok the remarkable sounding in 2,994 fathoms, which is 


plotted on the map appended to the paper, at about 30 
miles to the northward of the Turk’s Island Passage, and on 
the hypothetic dividing limit between the Red Clay and the 
Globigerina Ooze bottom, no more evidence is forthcoming 
in the detailed notes on soundings, except that the new 
snapper came up dented and bent, with but a small specimen 
of material, consisting of one or two calcareous fragments 
too minute to determine. 


The line of deep sonndings has altered the outlines and . 


increased the extent of the area over 3,000 fathoms (called 
Nare’s Deep on the bathymetrical charts published in the 
summary of results forming the two final volumes of the 
Challenger reporte, 1895), which now approaches much closer 
to the coast of Turk’s Islands. | | 
The area over 2,000 fathoms is also extended towards the 
northern entrance of the Windward Channel between Caicos 
Bank and Hayti. | 

It is stated that this series of soundings modifies some- 
what the distribution of deep sea deposits, as laid down in 
this region on the chart acoompanying the Challenger report 
on deep sea deposits, published in 1891. Thus 

(1) Blue mud is introduced off the coasts of Jamaica and 


ayti. | 

(2) Pterepod Ooze is introduced from Jamaica through 
the Windward Channel, again off sonthern entrance of Turk’s 
Island Passage, and again near the island of Bermuda at the 
northern end of the series. 

(3) Coral deposits are introduced off Turks Island, and 

(4) The deep water Red Clay area is extended, and ap- 
proaches closer to the coasts of Turk’s Islands than shown on 
the map referred to. 

The interesting, carefully drawn and coloured map accom- 
panying the paper, represents the present state of : knowledge 
concerning the marine deposits in the south western portion 
of the North Atlantic. The various kinds of deposits are 
shown in different colours, but it is pointed out that each 
variety slowly passes into adjacent ones without any marked 
line of separation, such as the colours on the map tend to 
suggest. : 

he Bermudas are shown towards the north eastern corner 
of the map, and are stated to consist of a number of coral 
islets which crown the summit of a huge cone rising abruptly 
from the bed of the ocean, with depths at no great distance 
of over 2,500 fathoms. This cone was originally, it is said, 
without doubt, a volcano, but no trace of volcanic rock has 
as yet been dredged from its slopes. It is now completely 
covered by a mantle of carbonate of lime, in the form of 
broken shells and skeletons of marine organisms. 


r ont.) 


Off the coast of Florida outside the 100 fathom line there is 
a dark green deposit of glauconite sand and mud, oontaining 
about 50 per cent. oarbonate of lime. In this deposit some 
remarkable phosphatic concretions have been found, which, in 
fact, it is said, occur all through the Straits of Florida, some 
of them being fragments of Manatee bones. 

It is stated that where rivers enter the sea, and off coasts 
where ancient rock formations are the deposit is 
usually a B:ue Mud, ир made up of land detritus. 
In the northern part of the Gulf of Mexico, owing to the 
influence of the Mississippi, and other rivera, Blue Mud is 
found at great distances from land and in very deep water, 

In conclusion, the remark is made that the limita of many 
of the deposite as laid down on the map, especially in shallow 
water, are largely oy agea owing to the small number of 
deposits which have been carefully examined up to the present 
time. Future investigations, it is expected, will extend the 
limits, especially as regards the oozes, coral deposita, Blue 
Mad and all the shallower water sediments. 


telegraphy, it is a pleasure to read Mr. Peake's paper and 
Murray's addenda. The results detailed show a 
wonderful advance over old practice in the carrying out of 
preliminary submarine surveys, and Messrs. Clark, Forde 
and Taylor are to be congratulated in providing for such a 
survey in the specifications which were sent out to con- 
tractors, while asking for tenders for the laying of the 
Bermuda-Turk's Island-Jamaica cable. 

As usual in all things connected with submarine cables, 
Lord Kelvin’s services have been pre-eminent in this branch. 


It was through him that such advance in preliminary surveys 


was rendered possible owing to his introduction, in 1872, of 
fine pianoforte wire as a sounding line, We are informed 
that the initiation of extensive preliminary sarveying is due 
rincipally to the Silvertown Oompany, who, since 1872, 
ave done a considerable amount of careful work in this 
direction. | 


The Roberts Primary Battery.—There are bad times 
in store for dynamo builders and for the people who build 
engines to drive generating machinery, if we may believe the 
information conveyed in the following extract from Electriciy 
(New York) :— | T 


It appears that the Ohemical Battery, Light, Heat and Power 
Oompany, wbich has just been incorporated at Albany, has been 
experimenting quietly for several months on а method of producing 
electricity for commercial nse by a process which will e with 
the machinery that has been deemed necessary up to this It is 
held by the officials of the company, as we are informed, that every 
result accomplished by machinery Їз reached by this new invention 
in а noiseless and much more satisfactory and economical manner. 


A method of producing electricity in large units which is not 
only noiseless and more satisfactory, but also more economia’, 
than the method at present universally adopted should certainly 
have a promising future. We are therefore not surprised to learn 
that the new company is capitalised at rather over £1,000,000. 
For such an epoch-making invention this is moderate, 
shows great modesty on the part of the inventor. The com- 
pany is organised to manufacture the “Roberts Primary 

attery,” and algo to sell manufacturing rights to secondar] 
and subsidiary companies for foreign countries, We shoul 
surmise that the latter will prove the more remunerative fi 
of activity, since no invention is too risky for the modern, 
company promoter, and, as а general rule, the measure 0 
his demands upon the investing public is in inverse ratio to 
the value of the concession or t offered for its purchase. 
We have not yet heard whether the English rights have been 
sold, but there is certainly opportunity for an enterprie it 
Hooley-like dimensions, and the promoter fit to cope Wil 
will, no doubt, in due time appear. The slump in elec a 
engineering and engine companies shares will, however ( 
are of opinion), not occur just yet. 
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Birkenhead.—At a Council meeting last week, the 
recommendations of the special Tramways Committee were passed. 
They reported that the lease of the Birkenhead Tramways Company 
would expire at the end of next year, and the Corporation, on the 
payment of about £20,000 to the Wirral Company for the unexpired 
years of the lease granted to them by the Corporation a few years 
ago, will retake p:ssession of their lines on January 1st, 1900. To 
reconstruct all the old lines, and to lay all the contemplated new 
lines at once, and at the same time, would cause very serious inter- 
ference and inconvenience. Tke Oommittee determined to recom- 
mend that tramways and routes, extending a distance of 11} miles, 
or thereabouts, shall Ыз laid in the first instance and with the Icast 
possible delay : — 

(a) The New Ferry line, commencing at the Woodside Ferry, and running 
along Chester Street and New Chester Road, and terminating at New Ferry, at 
the existing terminus of the Wirral tramways. Distance, 3 miles 4 furlongs 
6:22 chains. Single line witn passing places in part, and double line in places. 
R/ construc: ion of the existing lines. 

(b) A tramway line, commencing in Chester Street at the junction of Bridge 
Street, thence running along Bridge Street, Hamilton Street, Grange Road, and 
Borough Road, to its junction with Argyle Street South. Distance 4 furlongs 
8:08 cha ns. Double line in part, single line in places. Reconstruction of the 
existine lines in t art, and new lines in other part. 

(с) A tramway line, commencing at the junction of Borough Road and de 
Street South, running along Argyle Street South. thence along an intended 
new road from A: gyle Street South to the junction of Holt Hill, Whetstone 
Lane, and Church Road, where а new street is to be constructed at a cost 
of £14,800, thence running along Church Road to the junction of Church 
Road, Bebington Road, and Mount Road. Distance, 1 mile 0 furlongs 6°63 
chains. Double line in part, single line in places. New lines throughout. 

(d) A tramway line, commencing at the junction of Argyle Street South and 
Borough Road, running along Borough Road to the junction of Borough Ro d 
and Prenton Road Wert, thence running along Prenton Road West by a single 
lire, with passing places to, and terminating at the borough boundary in that 
road. Distance, 1 mile 5 furlongs 8:40 chains. Double line in part, single ine 
in places. Reconstruction of existing lines in part. and new lines in other part. 

(c) A tramway line, commencing in Hamilton Street, thence running along 
the rorth side of Hamilton Square to Argyle Street, thence running along 
Argyle Btreet to its termination at Borough Road. Distance, 4 furlongs 1:46 
chains. Double line in part, single line in places. New lines throughout. 

(7) A tramway line, commencing at the junction of Hamilton Square on its 
north side, and Argyle Street, thence running along Cleveland Street, Corpora- 
tion Road, and Beaufort Road, to and terminating at the borough boundary in 
that road. Distance, 1 mile 6 furlongs 813 chains. Double line in part, single 
Jine in places. Reconstruction of existing lines in part, and new lines in other 
part. i 

(f) A tramway line, commencing at the junction of Hamilton Street and 
Con way St eet, thence running along Conway Street, Park Road North, and 
terminating at tte junction of that road with Cavendish Street. Distance, 
1 mile 2 furlongs 0°16 chains. Double line in part, single line in places. Recon- 
struction of existing lines in part, and new lines in other part. 

(h) A tramway line, commencing at the junction of Conway Street and 
Claughton Road, thence running along Claughton Road, Park Road South, and 
terminating at the junction of that зоаа with Park Road West. Distance, 
1 mile 0 furlongs 9 02 chains. Double line in part, single line in places. Recon- 
struction of existing lines in part, and new lines in other part. 

(i) A trainway line, commencing at the junction of Conway Street and C unden 
Btre-t, thence running along Camden 8 reet and terminating at the junction of 
that street with Claughton Road. Distance, 6:80 chains. Single line throughout. 
New line througl. out. 

(j) A tramway line, commencing at the junction of Balls Road East and 
Borough Road. thence proceeding along Balls Road East, Balls Road, Shrews- 
bury Road &outh, and terminating in that road at its junction with Beresford 
Road. Distance, 7 furlongs 216 chains. Double line in part,single line in 
places, New line throughout. 


Girder rails of 100 lbs. per lineal тат will be necessary. Thirteen 
single deck composite cars, and 31 double deckers (Messrs. Milnes’s 
pattern) are to be ordered. Vacant land in Oraven Street is to be 
utilised for a generating station, adjoining the present electric works, 
with an additional station for the New Ferry service adjoining the 
refuse destructor in New Chester Road. Tae committee recom- 
mend centre poles, with brackete to carry the overhead wires. The 
чир ы cost: of road laying, electrical plant, cars, &c., is as 
ollows :— 

The borough engineer's estimate is as follows :—Laying new tracks 
and reconstructing old tracks as set out in scheme: Single line, 6 
miles 1:73 chains, and double line, 5 miles 5 furlongs 7°79 chaines, 
£96,439 11s. 8d ; loops into car sheds, crotsovers, &., £2,000; build- 
ings for electricity generating statione, £13,750; land and buildings 
for car sheds, waiting rooms, &c., £15,450; general expenses, £1,750 ; 
total, £129,389 11s. 8d. 

Electrical engineer's estimate:—Oraven Street plant: Boilers, 
engines, dynamoe, &o., as specified, £21,475; B-uth End destructor 
de, 05 plant: boilers, engines, dynamos, &c., as specified, £9 587 ; 
electric line work: standards, trolley wire, feeder mains, rail bond. 
ing, and return feeder: double track 5 miles 5 furlongs 7°79 chains, 
£11,232 5s. 84.; single track (including car sheds) 6 miles 4 furlongs 
1°73 chains, £10,604 2s. 6d.; сав: 31 double deck cars and 13 single 
deck (composite) cars at £600 each, £26,400; total, £79,289 8s. 2d. 
Total, £208,678 193. 10d., exclading the cost of the new street across 
Argyle Street Hill. 

The report was adopted, and the following, who were m»mbers of 
the special committee, were appoiated a Standing Tramways Oom- 
mittee:—Aldermen Bloor, Deakin, Rawcliffe, Shaw, Singleton, and 
Smith; Oouncillcrs T. Oock, Gamlin, Hazslehurst, B. Jones, Kelly, 
Kenny, Oates, Rees, and Snape. 


East Ham.—At last weck's District Council a committee 
reported having fully considered the original and supplementary 
reports of the electrical engineer on the electric lighting and electric 
tramways for the district, and recommended (a) That the generating 
station and tramway depot be erected on a portion of the public 
«ffices site; (2 That the reports be received and adopted, and the 
varicus rccommendatiozs contained therein be carricd into effect. 
Councillor Edwards thought the matter should be referred back for 


consideration. By adopting the committee's recommendation the 
pledged themselves to the overhead system. Oouncillor Bethe 
thought before the Council p themeelves to spend about 
£1C0,000 they should have every information. Не thought they 
mizht wait and learn the result of Prof. Kennedy's visit to New 
York. In the meantime, members of the Oouncil could be supplied 
with the latest information on the subject. Councillor Anderson said 
the Council had decided upon the overhead system. He seconded 
the motion that it be referred back. Oouncillor Long said the com- 
mittee had gone into the matter thoroughly, and had been supplied 
with a large amount of information. It was unanimously agreed that 
99 per cent. were in favour of the overhead system. uncillor 
Brooks moved, as an amendment, that the matter be considered by 
the Council in committee that night after the ordinary business. 
The amendment was carried. 


Huddersfield.—The Tramways Committees recom- 
enda Rona mentioned in last week’s issue have been passed by the 
ouncil - LE 


Light Railways.—The London Gazette for 23rd inst. 
contains notices regarding the following applications for light railway 
powers :— 

Power and Traction, Limited : Oakington and Cottenham line. 

Eecrick and Riccall Rural District Oouncils: Derwent Valley line. 
- Hornsey Urban District Council: Hornsey and Islington lines. 

Finchley Urban District Council: Hornsey and Fir oaley lines. 

Bishops Waltham Light Railway Company: Lines between Bishops 
Waltham and Meon Valley Railway. 

Nelson Town Council: Standard gauge electrical lines in Nelson 
and district. e 

Bourne Valley line, promoted by а company. 

Nuneaton and District Light way Oompany : Light railways 
in Nuneaton and district. 

„е and South-Western Railway: Basingstoke and Alton light 
way. 


Liverpool.—The City engineer and the general manager 
of the tramways have been instructed by the Tramways Committee 
to rt as to the extension of the electric system to Aintree and 
Е2.Кегіеу, and the manager has been requested to consider the 
advisability of applying for powers to extend the tramways beyond 
the city boundaries. | | 


London.—At the Hammersmith valy on Wednesday 
it was reported that the London County Council has given their con- 
sent to the London United Tramways, Limited, to reconstruct, in 
accordance with the overhead trolley system of electrical traction, 
the tramways in the parish. It was decided to give consent to the 
working by the company of the lines upon terms detailed by the 
London County сше, апа pm saana TE as to the 
company expense of altering the roads, the Vestry's costs 
in connection with the company's bills, ќо. 


Neweastle.—A sub-committee of the Tramways Com- 
mittee last week drew up a scheme of sections of the new tramways. 


One section will be from Scotswood to Byker, instead of to Gosforth 
as at present. Апо ег will be from Westmorland Road to Walker 


. Road by City Road. A third from the Monument by Spital Ton 


to Brighton Grove. A fourth from the Monument by Blackett 
Street and Clayton Street to Arthur's Hill and Elswick Road 
terminus. A fifth to the Arthur's Hill terminus by S:anhope Street. 
А sixth between the station and Gosforth, and also from the station 
to Jesmond and Osborne Road end. It із contemplated that each 
section will be worked on 1d. fares. 


Oldham.—An Oldham paper says that arrangements for 
the opening of the electric trolley tramway line from Hathershaw 
(Oldham) to Ashton are now practically settled, and the cars were 
expected to commence running on Wednesday. 


Pontypridd.—The British Electric Traction Company 
is applying to the Light Railway Commissioners for powers for an 
extension of the present tramroad frcm Porth from the terminus at 
Pontypridd in the direction of Cilfynydd. Mr. Bellon, the company's 
Parliamentary engineer, is seeking an interview with tbe Oouncil on 
the subject. 


Portsmouth.—The Tramways Committee, who are 
making arrangements in connection with the approaching transfer of 
the local system to the municipal body, have held а meeting, at 
which the chairman (Mr. Н. Kimber, ex-mayor) and vice-chairman 
reported having visited Glasgow and Liverpool. Details were given 
of the arrangements which are beiog made in the former city fot 
equipping t;e whole of the servios for electric traction. At Liver- 

the electricity is supplied by the Oorporation Electric Lighting 

mmittee at nire-tenths of a penny per unit. The Committee pro- 
vides feeders and section boxes all materials up to the foot of 
the standards. Replies had b-en re cived from 20 towns respecting 
the system adopted in carrying on the work of reconstruction of tram- 
ways, and in the majority of these towns it was found that plans and 
specifications were prepared by their own borough engineers and 
electrical engineers’ staff. This course (the chairman and vice- 
chairman further reported) cannot be carried out by the кто 
engineer's staff here (in its present strength) as regards the 
permanent way. With reference to the electrical equipment 
of the service we are not in a position to say, but feel it to be a 
question to be decided by the electrical department. If not carried 
out by this department, the only course is t» appoint an expert to 
pre plans and specification, and superintend constraction at an 
inclusive fee, or to employ an expert to prepare plans and specifica- 
tion, which would become the property of the Oorpora!i;n. Taking 
all surroundings into $o3sideration, We are of opinion that an expert 
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should be engaged, at an inclusive fee to cover all cost of preparing 
plans and specification, the Oorporation to appoint some one to 
superintend the work, and, if found capable, to be appointed general 
manazer.” The Oommittee decided to recommend the appointment 
of an expert to prepare plans for the adoption of the overhead wire 
system, payment to be made by a fixed fee. It is al- o proposed to 
appoint a clerk of worke, to bs eventuslly msde general manager, in 
the «vent of his proving competent to discharge the duties eatis- 


factorily. 


§—_—_—>_X__[___]E=_Z 


TELEGRAPH AND TELEPHONE NOTES. 


The Excessive Rates Charged on Indian Telegrams. - 


We learn that Mr. Henniker Heaton is busy organising his 
Imperial Telegraph Committee which has for ite object the improve- 
ment of the existin 2 lines to the East, thus cheapening and popula- 
rising this means of communication. The project, we learn, it 
attracting much attention, and a depntation, which will shortly wait 
on Mr. Balfour, promises to be attended by many of the most repre- 
sentative men in the city. 


The Pacific Cable Question.—The Ottawa corre- 
spondent of the Times telegraphs that, since the text of the Colonial 
Offica letter of April 28th on the Pacific cable question was received, 
the Canadian Press bas been criticising it very severely, pointing out 
that, in all the circumstances, the despatch was unwortby of the 
British Government. It is urged that the conditions Jaid down by 
the Imperial Government combine the minimum of advantages to 
the Mother country with the mazimum of e ses to the Oolonies 
and the mazimum of delay to the cable, and are, therefore, of the 
greatest benefit to the existing monopoly. 

We also learn that Sir George Tarner, the Premier of Victoria, has 
sent a cablegram to Lieutenant-General Sir Andrew Clarke, the 
Agent-General for Victoria in London, expressing the disappoint- 
ment of the colony at the refusal of the British Government to share 
in the cost of the construction of tbe proj:oted Pacific cable. 

The Oabinet of New South Wales has also considered this ques- 
tion, and dissents from the view of the Imperial Government on the 
subject, agreeing with Canada, Victoris and Queenslard, that the 
cable should be jointly owred and not subsidised. This decision was 
communicated to the other colonies. The Daily Chronicle publishes 
the following letter from Prof. Ayrton, who calls attention to the 
real pioneer cable to the East :— 


" Sir,—The linking together of Great Britain, Oanada, Australia, 
and New Zealand by the joint ownership of a Pacific cable would 
constitute an important Imperial development. I write to suggest 
that, in coming to the conclusion that Great Britain is too poor to 
take part in so important an enterprise, the Government has perbaps 
overlooked a fact in cable finance, vis , that in 1908 there will come 
to an end the subsidy of £36,000 a year, wbicb, for the past 40 years, 
we have been psyirg for a Red Sea cable, through the entire length 
of which no message was ever sent, and which, as a matter of fact, 
was never even laid. 

% Placed in the sea it was, but not on the bottom, for, in order that 
the contractors might seve for themselves ач much surplus cable 
as possible, they were allowed to draw it so taut, that when the late 
Mr. Latimer Olark went to look for this cable in 1863, he could not 
find a single piece as long as 100 miles. 

“ Now, as our Government has not hesitated to spend аду. а 
million and а half to benefit the owners of this non-existent cable, 
is it too much to aek them to continue the yearly payment for the 
benefit alike of Great and Greater Britain ?—I am, &c., 

“W, E. AYRTON. 

"t Central Technical College, Exbibition Road, 

May 18th. 


“ [Is this not the subsidy paresis in respect of the present cables 
of the Eastern system, of which four run between Sues and Aden, 
two touching at Suakim ?— Ep. D.C.]" 


In reference to the editorial footnote, we may say that the subsidy 


haee not apply to any existing cable, as the cables broke down 


on by section after being laid, but after each section was tested. 
=e 5 ever went through the entire length of this group of 
ба 
We are glad to learn that the Government ате now re-considering 
their decision as to the way in which they will support the P. ciflo 
cable scheme, and we hope soon to learn that they have fallen into 
line with the Colonies on this subject. 


The Telephone Question.— Mr. E. W. I. Peterzon, of 
56, Lincoln's Inn Fields, writes to the Times with reference to the 
recent announcement that the National Telephone Oompany had 
made an important modification in the rates for excbange telephone 
service in the County «f London, the directors having decided that 
the ordinary tariff rates are to apply generally throughoutthe County 
of London without regard to distance, во that any on whose 
residence is situated within the county will be enabled to obtain the 
telephone service throughout for 210 Рет annum." It was added 
that “ the company anticipate that this decition will prove of material 
benefit to many householders.” Mr. Peterson states that, being 
charged £17 5s, he wrote to the company as to the published 
announcement, and received the following reply :—“ Dear Bir,—In 
reply to the letter of 16'h inst., the paper to which you refer bas 
apparently beon misinformed. The £10 rate refers to private houses 


only, and applies to the County of London as distinguished from 
what was perce known as the National Telephone Company“: 
inner London area. Any private residence in the County of London 
can be connected at £10 per anunum on a five years’ agreement. Yours 
faithfally, W. M. Morten, distrios manager.“ The Times reaponds 
that the statement published was sent to it for publication o2 behalf 
of the National Telephone Company. ` 


The Telephone Service.—It is stated that Mr. Provard, 
M.P., has sent a memorial, signed by about 100 membars of Parlia- 
ment, urging that an early day should be fixed for the second reading 
of the Government Telephones Bill. 


Telegraphic Interruptions and Repairs:— 
Олз. Down, Repaired, 


y's cable— 
Oable beyond Gurapa... Jane 11th, 1898  ... eo 
Eastern Telegraph Co.'s cable— 


Ilo Ic-Baoolod ... .. May 5th, 1899 .. May 21st, 1899 
Para-Maranham m ... April 10th, 1899 ... ees 
Assab-Massaovah . May 23rd, 1899 ... $38 


French Company's “cable— 


Paramaribo - Cayenne 
(for re pairs) .. May 19h, 1899 ... May 19th, 1899 
LANDLINES. 
Communication between 
Mosramedes and all In- 
land Offices. 
Communication between 


March 16th, 1899 ... 


March 23rd, 1899 ... ese 
May 9th, 1899. sii 
Мау 18'b, 1899 s 
May 18th, 1699 ... May 19th, 1899 
Albs zine 


May 23rd, 1899 .. May 23rd, 1899 
Fao lines between Diarle- 


Bagdad 
Commonication with Purt 
au Prince and Jacmel 
(H. yti) 
Communication with Jé é- 
mié and Port de Paix 


 (Hsyti) 


Wireless Telegraphy.—Mr. Henniker Heaton on 18th 
inst. entertained Mr. Marconi at dinner at the House of Commons. 
It is understood, says the Standard, that Mr. Marconi will shortly be 
ab‘e to announce some fresh developments of his inventions in con- 
nection with wireless telegraphy. Among these is an arrangement 
by which a vessel, with the p apparata board, i 
approaching rocks Ín whicha lighthouse is situated, be automatically 
warned.of the dangerin which she is placed, in spite of any fog 
which may exist at the moment. 


and Cochabambu (Bolivia) 
Communication with Swa- 
kopmund 
Siberian lines between 
R йде ard Khatarowko, 
and S retenokaia and 


May 17ch, 1699 ... Mey 23rd, 1829 


May 20tb, 1899 eec 


OONTRAOCTS OPEN AND OLOSED. 


Barton-upon-Irwell.—June 6h. The Guardians want 
tenders for the яш and fitting of their new алова buildings, 
Green Lane, Patricroft. Specifications, &o, from Mr. а. R. Peers, 
consulting engineer, 96, Deansgate, Manchester. 


Battersea.—June 7th. The Vestry wənts tenders for the 
supply of mains, water tube boilers, steam dynamos and engines. Bee 
" Official Notices " April 14th. 

Bexley (Kent).—May 31st. The L.0.0, Asylums Oom- 
mittee is wanting tenders for the installation of telephones, fire 
slarms, tell-tale clocke, and call bells at the Heath Asylum, Bexley, 
Kent. Instructions, &c., can be obtained from Mr. В W. Partricge, 
clerk of the Asylum Committee, 6, Waterloo Place, B.W. 


Birkenhead.— May 26th. The Corporation wants 
tenders for the supply and delivery of 100 electric meters. See 
“ Official Notices” May 5th. 


Birkenhead.— Jane 9th. The Corporation wants tenders 
for опе 225-kw. direct current high speed steam dynamo. 
" Official No:ices” May 19th. 


Brighton.—May 29th. The Council vanis tenders for 
the supply of auxiliary switchboards and switchboard gallery at the 
electribity works. See “ Official Notices” May 13th. 


Crewe.—June lst. The Corporation wants tenders for 
boilers and eccnomisers, engines and dynamos, centrifugal pump and 
motcr, mains, battery, switchboard, and travelling crane. Bee 
“ Official Notices” May 5tb. | 

Dudley.—June 17th. The Electric Lighting Committee 
wants tenders for water-tube boilers, economiser, steam dynamos, 
balancers, switchboard, cables and street work, aro lamps, travel- 
ling crane. Bee " Official Notices” May 19th. 
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France.—June 8rd. The French Post and Telegraph 
Authorities in Paris are inviting tenders until June Srd for the 
supply of 16 lots of telegraphic apparatus. Particulars may bs 
obtained from, and tenders are to be sent to, Le Sous Secretariat 
d'Etat des Postes et Telegraphes, Rue de Grenelle, 103, Paris. 


Gloucester.— We understand that the Gloucester Railway 
Carriage and Ws Company, Limited, are asking for tenders for 
fitting their works with electric apparatue, as the directors have 
5 = having electric transmission of power for the whole of 

e wor 


Haekney.—June 18tb. The Vestry invites tenders for 
trenching, troughing, cables, joint boxes, jointing and house servioes. 
Bee *' Official Notices" May Stb. 


~ 


Halifax.—May 26th. The Corporation wants tenders 
for 100 tons of 2- and 23-inch cast-iron pipe. Sce Official 
Notices " May 19th. 


Islington.—June Ist. The Guardians of the Poor of 
Bt. Mary, Islin invite tenders from persons to carry 
out tbe 5 kor the installation of the electric light at 
the New Infirmary for the Parish at Highgate Hill. Furtber 
information, copies of plans, &c., from Mr. W. Smith, architect, 65, 
Obancery Lane, W.O. 


Kertch.—The Secretary of State for Foreign Affairs bas 
received a despatch from Her Majesty’s Oonsul at Taganrog, stating 
that tenders are invited by the municipality of Kertch for tte supply 
of materials for the construction of electric lighting plant and 
tramways in that town. 


Manchester.—Jane 8rd. The Art Gallery Committee 
wants tenders for an electric installation at the City Art Gallery, 
Mosley Street. Particulars from the City Sarveyor. 


Sheffield.—Jane 5th. The Health Committee is invitin 
tenders for engines, electric lighting plant, pumps, shaftings, pulleys, 
i k required at the destructor. Particulars 
and specifications from the City Surveyor (Mr. Wikes), Town Hall, 
on payment of one guinea, returnable as usual. 


Southampton.— June 5th. The Corporation wants 
tenders for motor cars and equipment, and the electrical equipment 
of lines. See “ Official Notices” May 12th. 


Spain.— June 2nd. Tenders are being invited until 
June 2nd by the municipal authorities of Medina-Sidonia (Cadiz), 
for the concession for the electric lighting of the town during a 
period of 20 years. Particulars may be obtained from, and tenders 
are to be sent to, El Secretario del Ayuntamiento de Medina-Sidonia 


(Oad:s). 

Spain.—June 8th. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until June 8th for the 
supply of 26,000 sino cylinders for telegraph batteries. Particulars 
may be obtained from, aud tenders are to be sent to, El Direccion 


General de Oorreos y Telegrafo», Calle Oarretas 10, Madrid. 


Spain.—June 25th. Tenders are being invited until 
June 25:h by the municipal authorities of Alcala la Real (province 
of Jasn), for the concession for the electric lighting of the town 
during a period of three years. rticulars may be obtained from, 
and tenders to ba sent to, Æl Beoretario del Ayuntamiento de Aloila 
la Real (Jaen). 


Teneriffe.—June 14th. Tendera are being invited until 
Jane 14th by the 8 of Public Works in Madrid for 
the concession for the construction and working of an electrio tram- 
way between Santa Огоз de Teneriffe and San Cristobal de la Laguna, 
Teneriffe. Tenders to be sent to La Direccion General de Obras 
Publicae (Ministerio de Fomento), Madrid, whence particulars may 
also be obtained. | 

West Africa.— July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of a cen- 
tral electric power station at Beira for lighting and power purpcses 
during a period of 25 years. Particulars from, and tenders to, above. 


` York. — June 5th. The. North-Eastern Railway want 
tenders for telegraph apparatus, wire and line stores, Particulars 
from Mr. Graves, Telegraph Department, York. 


CLOSED. 


Beckenham.—The tenders received by the Council for 


dust destructors were as follows:—Beaman & Dess, £1,685; 
Manlove, Alliott & Oo., £1,220; Goddard, Massey & Warner 
£1,154 10s.; Horsfall Furnace Syndicate, £1,107; W. F. Mason an 
Oo., £768. Messrs. Horsfall's tender was accepted. 


France.—The French Post and Telegraph Authorities has 
placed the contract for the supply of 280 kilometres of paper- 
insulated telephone cable with the Société Alsacienne de Construction 
Mécaniques, of Belfort, at 510 francs per kilometre. 


South Shields.—The Corporation bas accepted a tender 
of Mr. T. Lumsden, of Jarrow, for extending the electricity works’ 
buildings at a cost of £2,296. 


FORTHCOMING EVENTS. 


Friday, Мау 26th.—At 10.30 a.m. Institution of Mining Engineers. 
(Second Day.) Among other pavers will be one on “A 
New Process of Seasoning and Preserving Timber and 
other Fibrous Substances by means of Electricity,” by 
Mr. H. Baillie-Weaver. Among those open for discus- 
sion is one on " Experiments on the Ignition of Fire- 
damp and Ooal-dust by Means of Electricity," by 
Messrs. Heise and Thiem. 

At 5 p.m.—Physical Society, at the rooms of the Ohemical 

Society, Burlington House.  Agenda:—(1) "On the 
Thermal Properties of Normal Pentans.”—Part II.. by 
Prof. S. Young and Mr. Rose-Innes; (2) “On the Dis- 
tribution of Megnetic Induction in a Long Iron Bar,“ 
by Mr. О, G. Lamb. 

Wednesday, June 7th (also 8'h and 9th).—Institution of Civil 
Hogineers. Engineering Conference at Great George 
Street, B.W. 

Wednesday, June 14th (also 15th, 16th, and 17th). Convention of 
the Municipal Electrical Association at Bristol. 

Friday, June 30th.—At 8 p.m. Röntgen Society, at 11, Chandos 
Street, Cavendish Square. Paper by Mr. A. W. 
Isenthal on “ Short Notes on the Wehnelt Nlectrolytic 
Breaker”; Notes by Mr. H. W. Cox, on the same 
subject; also by Messrs. Apps and Wilson Noble. 


NOTES. 


Our Leading Article.—In the fourth paragraph of the 
first colamn on page 842, “The first question which 
arose, &.,“ should read, “The firet question which arose in 
the case before Mr. Justice Cozens- Hardy.” 


New Systems of Motive Power.—In our issue of June 
17th last we made а reference to the Guattari system of steam 
raising which was being exploited by the New Motive Power 
Syndicate, and of which а demonstration plant, consisting of 
a compound Davey-Paxman engine and two Davey-Paxman 
locomotive type boilers, had been laid down in Camberwell 
at a place off Heron Road, near Loughborough Janction. 
The Guattari system, which was patented, was for combining 
with the water in a steam boiler a feror of ethylene 
chloride, or Dutch liquid, and carbonio acid gas. Tests 
carried out by Sir Samuel Canning and Mr. Gatehouse, 
assisted by Mr. W. H. Booth and Mr. J. Ohristie, demon- 
etrated that there was no advantage in the system. The 
matter finally reached the Law Oourts, and the report that 
was made was upheld by Mr. Justice Bigham, and it was 
thought at the time that the Guattari system had been fully 
shown to be bated on erroneous data. From information 
which has reached us, we are afraid that there is being 
made an attempt to again interest the public in this 
invention. We cannot speak positively on the subject, 
but if it is во we would advise anybody who may be asked 
to support any system of charging water with cirbonic acid 
gas, &c., with a view to reducing the boiling point or 
producing some other mysterious ohange, to make diligent 
and careful inquiry as to whether what is offered for their 
consideration be or be not the old Guattari patent in some 
new form or under a different guise. When we say that an 
evaporation of over 16 lbs. of water per lb. of coal was 
claimed for the Guattari system, we have said enough to 
show that extreme caution should be exercised by anyone in 
taking up the aff ir. Needless to say, anyone who really 
caused 16 lbs. of water to be evaporated per lb. of coal 
would be crushed under the load of wealth which would 
acorus to him. Verb. бар, 


Leetures.— On 18th inst. Prof. Emerson Reynolds, F. R. S, 
Jectured on “ Discoveries made by means ot the Eleotrio 
Furnace," at the Chemical Theatre, of Trinity College, 
Dublin. On Thursday last week Sir W. C. Roberts-Austen 
lectured, with experimenta, upon the electric furnace, before 
the Vesey Clab, Birmingham. 

Before the Ipswich Scientific Society last week, Mr. S. A. 
Notcatt lectured on “ Wireless Telegraphy.” Prof. W. Н. 
Heaton, M.A., also lectured on the same subject at the 
Nottingham University College last week. | 
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The Copper Market.—Messrs. H. R. Merton & Oo.’s 
mid-monthly circular relating to copper discloses such an 
anomalous state of affairs that we feel it nec to draw 
attention to it without waiting for the full returns for the 
month of May. The supplies for the first half of May have 
only totalled 8,210 tons, a deficiency of 1,350 tons when 
compared with the average for the preceding 12 months. 
This deficiency is wholly due to the decreaged shipment from 
North America, which have equalled only 2,052 tons, as 
against an average of 5,260 tons for the 12 months pre- 
ceeding. The deliveries during the first half of May have 
shown a similar shrinkage, the total being 7,582 tons as 
compared with an average of 9,500 tons for the 12 
months ending April 39th. The high price to which copper 
has been forced by the action of interested parties is there- 
fore producing its natural effect in the restriction of con- 
sumption, and the shrinkage of supplies is merely an effort 
by the larger stockholders in America to accommodate the 
ghipmenta from New York and Baltimore to the conditions 
of the London market. We hope circumstances may compel 
them to continue this policy, 80 unpleasant to themselves, 
of stocking copper instead of selling it, until the market 
breaks and prices attain а more normal level. At pre- 
tent the price still rises, and although the amount 
of copper іп Euglish and French porta, and afloat thereto, 
has increased by over 500 tons, during the first half of Ma 
the price of G.M.B.'s has advanced 302., and on May 15t 
stood at £78 10a. We consider that during the present 
reign of high prices it will be of advantage to give in each 
report the ratio between the cost of copper and aluminium 
for conductors of equal length and equal carrying capacity. 
The ratio at the advance of 30s. per ton since our last calcu- 
lation is now expressed by 


898x881x 59 _ 4641 119, 


768 x 14:5 x 100 3,886 — 100 


Electrical engineers would, therefore, do well to look after 
supplies of alaminium. The American papers which have 
recently come to hand, contain the details of the incorpora- 
tion of the Amalgamated Copper Company on April 27th. 
We take the following from the iseue of the Engineering and 
Mining Journal for April 29th :— 


The Amalgamated Copper Company, with a capital of $75,000,C00, 
filed articles of incorporation Trenton, NJ, April 27th. The 
i cd is empowered to mine, smelt and mill copper ore and to 
produce copper, gold, silver and other metale. It can also buy and 
sell, build and erect plante, and Meque properties. Ata meeting of 
tbe ocmpany in Jersey City, these directors were chosen :—Henry H. 
Rogers, William G. Rockefeller, Marcus Daly, Frederick P. Olcott, 
James Stillman, Roswell P. Flower, Robert Bacon, and Albert C. 
Burrage. At а subsequent meeting of the directors, the following 
(fücers were elected:— President, Marcus Daly; vice-president, 
Henry H. R-gers ; secretary and treasurer, William G. Rockefeller; 
cxecutive committee, Henry H. Rogers, William G. Rockefeller, and 
Albert O. Burrage. This is evidently the organisation which is to 
bold and operate the copper Prope es lately acquired by the 
B:audard Oil people. These include the Boston and Montana, the 
Butte and Boston, the Parrot and the Anaconda in Montana; the 
Arcadian and the Isle Royale in the Lake Superior region. It is 
understood, also, that the combination includes the Washoe copper 
properties at Butte, owned by Mess:s. Daly & Haggin. These have 
not been heretofore mentioned in this connection. 


It is currently reported in New York that efforts are atill 
being made by the syndicate to obtain control of other mines, 
but it is generally believed that these efforts will fail. 


Royal Institution.—On Monday the following foreign 
soi ntific men were elected honorary members in com- 
memoration of the centenary of the Institution, which will 
be celebrated on June 5th, 6th and 7th :— 


Prof. B. Arrhenius (Stockholm), Prof. O. Barus (Brown University), 
Prof. H. Becquerel (Paris), Prof. G. L. Oiamician (Bologna), Prof. 
N. Egoros (Bt. Petersburg), Prof. A. P. N. Franchimont (Leiden), 
Prof. A. E. Gautier (Paris), Prof. H. G. Kayser (Bonn), Prof. W. 
Korner (Milan), Mr. В. P. Langley (Washington), Prof. G. Van der 
Mensbrogghe (Ghent), Prof. A. A. Michelson (Chicago), Prof. Н. 
Moissan (Paris), Prof. R. Nasini (Padua), Prof. W. Nernst (Gottingen), 
Prof. W. Ostwald (Leipzig), Dr. E. Solvay (Brussels), Prof. R. 
Tourston (Cornell) Prof. E. Villari (Naples), Prof. J. L. G. Violle 
(Paris), Dr. E. Ador (Geneva), Dr. L. Bieekrode (The Hague), Prof. 
J.B. Ames (John Hopkins University), Prof. G. F. Barker (Phila- 
зе раа), Geheimrath Prof: ssor Dr. Liebreich (Berlin), and Dr. W. L. 
Wilson (Washington). 


* For details of this formula see ELECTRICAL REVIEW for Beptem- 
ber 2nd, 1898. 


Municipal Electrical Association.— Brief reference 
was made in our last issue to the forthcoming convention cf 
the above Association, which opens at Bristol on Wedneeday, 
June 14th. The meetings are this year to be open to 
visitors, instead of being confined as in previous res to 
those who have received special invitation cards. The com- 
plete programme of proceedings is as followe:— 


Wednesday, June 14t.—Mutcum Lecture Theatre, Museum Road, 
9.45 & m., the Right Worshipful the Mayor of Bristol will welcome 
the Association to the city. Presidential address by Mr. H. Faraday 
Prector, city electrical engineer, Bristol. 


Papers FOR DISCUSSIOXM. 


" Municipal Trading,” by Councillor George Pearson, chairman of 
the Electricity Committee of the Bristol Corporation. 

“ Appropriation of Profits,” by Bailie Maclay, convener of the 
Electricity Committee of the Glasgow Corporation. 

Members or visitors taking part in the discussions are requested 
upon rising to speak to mention their name and the town or firm they 
represent. 

uncheon at the Royal Hotel, College Green, by special invitation 

of Mr. George Pearson, to be followed by a vi it to Cheltenham 

ria icity and Dast Destructor Works of the Cheltenham Corpora- 
cn. 


Thursday, June 15th.—“ Combined Lighting and Traction Works,” 
by Mr. J. H. Rider, borough electrical engineer, Plymouth. 

“The Municipalisation of Telephones,’ by Mr. A. B. Mounteia, 
borough electrical engineer, Huddersfield. 

“ House-to-House Distribation of Electricity,” by Mr. C. D. Taite, 
borough electrical engineer, Southport. 

Visits to Bath electricity works, Bristol electric tramways, to be 
ae by the Assc ciation dinner at the Grand Hotel, Oollege - 

reen. | 

Friday, June 16th.—“ Condensing Appliances," by Mr. J. F. C. Snell, 
borough electrical engineer, Sunderland. 

“Steam Pipes, Fittings, and their Arrangement,” by Mr. J. E. 
Edgcome, borcugh electrical engineer, Kingston-on-Thames. 

Garden party at Cook’s Fully, Sneyd Park, by sp<cial invitation of 
the Mayor of Bristol. 

Visit to the Bristol electricity works, Temple Back. 

Works open for inspection.—The Great Western Railway Works, 
Swindon; the Bristol Waggon and Oarriage Company's Works, 
Lawrence Hill; Messrs. Peckett & Sone’ Locomotive Works, 85. 
George; Messrs. Humpage, Jacques & Pedersen, Machine Tools and 
Helical Gearing, Ashton Gate. 

моо, June 17th. — Business meeting for election of president, 


o, &o. 
Visit to Tintern Abbey. 


The Copyright Iaw.—Mr. J. Slater Lewis was among 
those who gave evidence last week before the House of 
Lords Select Committee which is considering the proposed 
amendment to the copyright law in relation to literary and 
artistic works. Lord Monkswel, who has introduced two 
Bills into Parliament on the subject, presided. 


Mr. Slater Lewis stated that he had had a very wide experience as 
the manager of engincering works, and was the author of a book 
entitled The Commercial Organisation of Factories.” He was 
engage d some four or five years in writing the book, which was the 
first work to cover the whole of this subj:ct. A great deal of the 
matter it contained was based on personal experience, and some of 
the forms he ueed were absolut.ly original and unique. Some time 
afterwards one of the engineering papers published & series of 
articles on the same subject, and these articles were subse- 
quently embodied in a bock with the title The Commercial 
Management cf Engineering Works.” In this book there were 109 
parsgraphs, in which were phrases taken from his work on the same 
subject, and in addition, some of the forms were copied. He in- 
stituted proceedings for infringement of copyright, and the action was 
heard in March last by Mr. Justice Ccz»rs-Hardy, who said that there 
was no doubt tat use had been made of his book in the subsequent work, 
but held that it was not to such an extent as to constitute an infringe- 
ment. The judge further pointed out that there was no copyright in 
ideas, but only in form. | 

[At this point Lord Monkswell read Mr. Justice Cx r:ns-Hardy's 
judgment in full. 

Viscount Knuteford asked the witness to suggest how any legisla- 
lation could meet such а case as his. It must, he presumed, always 
lie with the jadge to say whether any icular extracts were fair or 
not, and he (Viscount Knutsford) could understand that on the facts 
of his case another judge might have come to another decision. 

The witness suggested that it should be held to be an infringement 
if one writer used exactly the same words and phrases as a previous 
writer in dealing with the ваше subject. If the source of the 
extracts were properly acknowledged it would make a great 
difference. 

Viscount Knutsford: Are you going to app2al? - 

The Witness: I cannot afford it. It has cost me £300 already for 
costs in the last action, and that is more than I get for the book. 

The Chairman asked if the witness had any definite clause in his 
mind which he would suggest should ba inserted in the Bill dealing 
with literary copyright. 

The Witness said he had not. He would not have objected at all 
if the writer of whom he complained had only acknowledged the 
source from which the phrases and forms had been taken, but there 
was no acknowledgment made of any kind. 


~ — _ 


| à 
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Neugschwender's Anti-Coherer. — Some time ago 
Neugschwender made the curious discovery that a film of 
moisture produced by breathing on a scratch in the silver 
coating of a mirror was sensitive to the action of electric 
waves, but in an opposite sense to Branly’s coherer. When 
a small electric current was fiowing through the film 
of moisture, the impact of the electrio waves caused 
the current to stop ; but the current started again as soon as 
the electric waves stopped. Neugschwender has made an 
exhaustive investigation to discover the cause of this curious 
phenomenon, the results of which are published in Wied. 
Ann., Vol. 68, p. 92. In one case the resistance of a film of 
moisture was raised from 50 ohms to 90,000 ohms by the 
impact of the electric waves, the scratch in this case being 
20 mm. long and } mm. wide. It was found that the con- 
ductivity was not destroyed by evaporating the film of 
moisture, as might have been expected, and this led Neag- 
schwender to suspect that metal salts dissolved in the mois- 
ture had something to do with the phenomenon. When the 
heat was continued after complete evaporation till the metal 
salts were fused, the electric waves still re-acted in the same 
way. A number of different electrolytes were tested, and 
many, though not all, acted as anti-coherers ; the exceptions 
were those in which no free metal was separated on the 
electrodes. When the scratch was examined under the 
microscope it could be seen that the paseage of the current 
caueed minute metallic trees to grow on the cathode. As 
soon as the film was struck by the electric waves these trees 
were broken to pieces, but immediately thereafter began to 
grow again. It looked, therefore, as if the conductivity of 
the film was due to metallic threads projected across the gap 
by electrolysis, the redaction of their conductivity being due 
to their destruction by the electric waves. 


Electrieal Omnibus in Berlin.—The Standard Berlin 
correspondent says that the committee of the Motor-car Exhi- 
bition, to be held in Berlin next September, made a trial of 
a motor-omnibus on 17th inst. The course, about two miles 
in length, was from the Reichstag Hall to the Charlottenburg, 
and the run occupied 25 minutes. The omnibus is driven 
by two motors, which work by means of cogwheel gear on the 
hind wheels, and are fed by electricity. The carriage, which 
is built like a tramcar, has 12 seats and standing room for 
gix persons at the back. The accumulatora are fixed under 
the seats, and have a capacity sufficient for 20 kilometres. 
They can be automatically recharged at fixed intervals. The 
carriage is steered by a handle, and is also provided with 


a mechanical fly-brake and an electric brake. The electric. 


brake brings the carriage to a standstill in 1:5 metres 
when going at full speed. The weight is 3,500 kilogrammes. 
The cost is put at about 15,000 marke. The company hopes 


to have these motor-cars ready in September. The omnibus 


tested stood the trial well. 


The Disintegration of Metallic Cathodes during 
Rlectrolysis,— When a direct current ів used during elec- 
trolysis and the cathodes are metallic they frequently become 
disintegrated or converted into dust. An interesting paper 
on this subject has recently been read by G. Bredig and F. 
Haber before the Berlin Chemical Society. If one end of a 
clean lead wire be introduced as cathode into a very dilute 
solution of a mineral acid containing a platinum anode, a 
black cloud of finely-divided lead dust appears round the end 
of the wire when high current densities are employed. The 
action, however, soon ceases, and the end of the wire, on 
examination, is found to be pitted in a remarkable fasbion. 
Any sharp points oredges also show signs of incipient fusion. 
The addition of a small quantity of potassium bichromate 
prevents the formation of the cloud of dust. This disinte- 
gration of lead cathodes takes place with great readiness in 
alkaline solutions of varyiog concentrations. The clond of 
lead dust formed is so finely-divided that it readily undergoes 
chemical alterations, Ifa solution of potassium carbonate is 
used as theelectrolyte and acurrent of air and carbon dioxide 
led through it, white Jead is obtained as the product of 
disintegration. One ampere-hour at 12 volts produccd 
1 gramme of white lead. Chromates and bichromates pre- 
vent the action from taking place. In alkaline solutions, 


cabs. 


cathodes of mercury, tin, Rose's alloy, bismuth, thallium, 
arsenic and antimony, also produce clouds of the fiuely- 
divided metal. The easily fusible metals, cadmium and 
zinc, a8 well as those metals fusible with more difficulty, 
copper, silver, aluminium, platinum and palladium do 
not show the phenomenon. Besides lead, cathodes of 
bismuth and Rose’s alloy are disintegrated in very dilute 
mineral acids. In alkaline solutions it appears probable 
that an alloy of the metal of the cathode with the alkali 
metal is first formed and that this is then deeomposed by 
the water. No explanation, however, is as yet forthcoming 
of the disintegration of metallic cathodes in dilute acids ; 
although the process of cathode formation of the lead in 
eecondary batteries may possibly be connected with the 
formation of an alloy of the lead with hydrogen. The 
above is an abstract of a paper by G. Bredig and F. Haber 
in the Berichte der Deutschen Chemischen Gesellschaft, Vol. 
xxxi. (15), p. 2,741. 


The Manacles.—With reference to the recent disasters 
to the Mohegan and the Paris, the Rev. W. Iago, 
speaking on Tuesday at u meeting of the Royal Institution 
of Cornwall, stated that that institution nine years ago 
rounded a note of warning in regard to the magnetic pro- 
porties of the rocks in the Lizard district, which might bave 
caused vessels to steer a wrong course by deflection of the 
compass needles, The Manacles had an affinity for the 
magnet equal to only one ton in 3,000 tons, but other rocks 
in that district were mach more powerfal in attraction. It 
remained to be seen whether the lighted and sound-producing 
buoy to be provided would be a sufficient warning. 


The Como Exhibition.—King Humbert, on 22nd inst., 
opened the International Electrical Exhibition and the 
National Silk Industry Exhibition, organised in celebration 
of the Volta centenary. | 


How's that for High ?—Give a man an inch, and he 
goes to—we mean takes an ell; but the fair ex for the ваше 
roportion of the foot demand an Otis elevator, judging 
rom the following copy of a letter addressed to the Otis 
Elevator Company, Limited :— 


Will you send me the price and particulars of your el.vatore I 
am going into business in a showroom, but I must be an inch taller. 
Hoping you (? I) can rely upon them being genuino; if so, I shall 
be able to give you another order for a pair. Н you will let me 
know as toon as possible, as I am wanting them week. 


The company cannot elevate her, so the lady remains in 
stature quo. . 


— — ~ + od 


Electric Cabs.—On Wednesday the London Electrical 
Cab Company placed upon the London streets 80. electric 
Our readers will be aware of the fact that for the 
past few weeks these cabs have been undergoing overhauling 
and alteration at the company’s works. Оп Wednesday 
several mishapa occurred to them, for we read that in Fleet 
Street one of the vehicles collided with a trap, damaging а 
wheel and stripping off the tyre. On Ludgate Hill one 
* became unmanageable,” and ran into the back of a bus, 
smashing the cab splashboard and shaking the occupants. 
As the driver of a following cab was feeling for his сарое 
he smashed into the vehicle in front and damaged his own 
cab. A fourth collided with an Ep:om coach in the neigh- 
bourhood of Farringdon Road. ree other cabs also sus- 
tained damages of various kinds. We cannot help thinking 
it somewhat strange that the return of the cabs to the streets 
should be accompanied by so lengthy a list of accidents, 
particularly when one bears in mind the fact that for the 
ш; monte that they previously plied for hire they ran 
80 well. | 


American Trusts.—The latest in trusts is mentioned in 
а New York telegram to the Morning Post. It says that one 
has been formed at Boston. Thirty-three electric tramway 
and lighting plants, all of which are in Massachusetts and 
Rhode Island, have combined with a capital of $24,000,000. 
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Life of Trolley Line Poles.—Mr. Albert B. Herrick in 
the Street Railroad Journal gives to iron poles a life of 33 
years if painted every six years, and to wooden poles a life of 
11 years. An iron pole fixed in concrete and painted will 
cost per 104 poles including the periodical painting £491. 
Wood poles of hard pine planed апа chamfered will cost 
about £200, including the painting, at the end of six 
years, At 11 years of age they will be renewed at a cost 
of nearly £200, and the wiring will cost another £48, so 
that in 88 years the wooden poles have cost £704, or, вау, 
£21 perannum, againet £15 for iron poles for depreciation 
alone. There is a saving of £214 per mile in favour of the 
steel pole. 


The Electrical Engineers (R. E.) Volunteers.— The 
members of the corps will parade at the head-quarters of the 
1st Middlesex Engineers R. E. (Vols.) College Street, Fulham 
Road, on Saturday, the 27tb, in drill order, legginge, ban- 
doliers, and forage cap. Company parade at 5.45. Morris 
Т шы, 2 until 5. Cyclists’ run to Maidenhead, 

une 3rd. 


Amerícan Motors in this Country.— From ап 
American technical journal we learn that the Crocker- 
Wheeler Electric Company are supplying 12 large motors, 
one of 75 H.P. for use in London in connection with various 
lighting and factory developments, and 10 motors for the 
new works of the Smelting Corporation at Elleamere Port, 
near Manchester. The latter number includes two 100-H.P. 
motors. | 


NEW СОМРАМТЕВ REGISTERED. 


Rennie & Prosser, Limited (4,252).—This oompany 
was registered in Edinburgh on May 15th, with a capital of £5,000 
in £1 shares, to carry on the business of engineers, patent des, 
machinists, tool makers, and manufacturers of, dealers in, and agents 
for cycles, and electrical and other The first subscribers 
(each with one share) are:—Andrew Rennie, 22, Darby Orescent, 
Glasgow, cycle agent; H. Prosser, 93 and 95, Mitchell Btreet, 
Glasgow, cycle agent; Claud Hamilton, 247, Bt. Vincent Street, 
Glasgow, electrical neer ; Robert Fraser and Alex. F , 282, 
West George Sireet, Glasgow, chartered accountants; K. MacGregor, 
32, Renfield Street, Glasgow, insurancs manager; R. Clement 
Вол 83, West Regent Street, Glasgow, writer. Table A" mainly 
applies. i 


Automatic Electrical Advertising Syndicate, Limited 
(62,115).—This company was on May 15th, with a capital 
of £4,600 in £1 sbares, to acquire, own, and work an invention for 
the display of advertisements automatically by electric power, and 
to adopt an agreement with Herbert A. Phillips. The first sub- 
scribers (each with one share) are:— Wm. Н. Btentiford, 18, Austin 
Friars, E. O., secretary; P. W. Bullock, 69, Thornton Avenue, Bedford 
Park, W., gentleman; A. E. erg Ranelsgh Road, Paddington, 
W., clerk ; F. Green, 19, Culford ‚ Stockwell, B. W., clerk ; T. В. 


Cowan, 18, Austin Friars, E. O., solicitor; W. E. Shawyer, 84, Earl © 


Street, Edgware Road, N.W., clerk; P. J. Hellis, 1, Merthyr Terrace, 
Oastlenau, Barnes, clerk. The first directors (to number not less than 


Moset's, Limited (62,127),— This company was regis- 
tered on May 16th, with а capital of £100,000 in £1 shares, to acquire 
the business carried on at Borough High Street and Marshalsea Road, 
London, aas Moser & Sons,” to enter into an agreement with Robert 
F. Moser and Alexander B. Moeer, and to carry on the business of 
iron, ateel and bardware merchants, wholesale ironmongers, metal 
founders, mechanical, electrical, water, heat and motive supply engi- 
neers, sanitary and engineers, boiler makers, millwrights, 

woodwor manufacturers of and dealers in cycles, 
velocipedes and carrisges of all kinds, wire tube makers, 
vanisers, japanners, &c. The first subscribers (each with 
one share) are: Robert J. Moser, 178, Borough High Street, S. E., 
iron merchant; A. S. Moser, 178, Borough High Street, 8.E., iron 
merchant; O. E. Moser, 67, Queen's G yde Park, W., nail 
merchant; Olement Moser, Lloyds, E.O., underwriter; R. Oswald 
Moser, 23, Maresfield Gardens, Hampstead, cheinist ; H. Wynn Moser, 
Rossarden, Riggibdale Rad, Streatham, clerk; A. L. Dickenson, 19, 
Coleman Street, H. O., chartered accountant. The number of directors 
is not to be less than two nor more than five, the first are Alexander 
B. Moser, Charles E. Moser and Herbert Moser; qualification, £500; 
remuneration of Alexander B. Moser, managing director, £1,200 per 
annum; Obarles H. Moser, £500; and Herbert Moser, £100 per 
annum. Rogistered offi:e, 178, Borough High Street, B.E. 


Passenger Communication Company, Limited 
(62,141) —This company was registered on May 16th, with & capital 
of £6,000 in £1 shares, to acquire Patent No. 14,682 о? 1896 granted 
to Alexander Bpencer for "improvementa in means or spperatus 
adapted to be operated by railway passengers for stopping a train and 

the attention of driver and guards,“ and to carry on the 
business of mechanical, electrical and general engineers, manufac- 
turers and merchants. The first subscribers (each with one share) 
are:—W. Allen, 24, Badge Row, B.O., stationar ; Henry Bishop, 16, 
Kemiog Road, Best Greenwich, S. E., clerk; R. T. Glascodine, 43, 
Bensham Manor Road, Thornton Heath, engineer; R. Cecil Kenway, 
2, Батівќоке Villas, Lansdowne Road, South Lambeth, engineer; 
T. T. Cowell, the Drive, Chingford, Essex, engineer; Richard A. 
Blackall, 45, Benbow Road, Hammersmith, clerk; G. B. Abbott, 3, 
Long Acre, W.O.,clerk. The first directors, to number not less than 
two nor more than seven, are Alfred G. Spencer, Alexander Spencer, 
and Frank Spencer ; qualification, £100 ; remuneration as fixed by the 
company. 

Thomas Bell & Co., Limited (62,189).—This com- 
pany was registered on May 18th, witha capital of £2,000 in £1 
shares, to carry on the business of electricians, electrical and 
mechanical engineers, electrical apparatus manufacturers, and sup- 
plies of electricity. The first subscribers (each with one share) are: 
—Thomas Bell, 166, Wellington Road, Ecoles, alectrical engineer; 
George H. Uttley, merchant, and Mrs. Catherine Uttley, Halcombe, 
Bouthdowns Road, Bowden; James W. Edgar, 96, Shrewsbury 
Street, Old Trafford, gentleman; H. G. Cooper, surgeon, Miss Sarah 
A. Uttley, and Mrs. y Cooper, 48, The Downs, Bowdon Table 
"A" mainly applies. Registered office, Cromwell Buildings, Black- 
friars Street, Manchester. 


Blackpool and Garstang Electric Light Railway 
Company, Limited (62,150).—This company was registered on May 
17th, with a capital of £10,000 in £5 shares, to apply for an order for 
the construction of, and to construct a light railway from 
to Garstang, Lancashire, and to work the same by electrical or other 
power. The first subscribers are:—Thomas Fisher, J.P., Eoccleston, 
Garstang, 20 shares; H. P. May, 5, Clifton Street, Blackpool, solicitor, 
20 shares; Richard H. Mabbott, 13 and 14, Lansdowne Crescent, 
Blackpool, boarding house көөрег, 20 shares; Mrs. Wm. Hardman, 
Fernleigh, Bispham, 20 shares; Richard Bibby, Moor Farm, Bispham, 
Poulton-le-F'ylde, auctioneer, 20 shares; George Whiteside, Larbreck 

near Garstang, yeoman, one share ; Thomas Masheter, 2, Raikes 
à nig ii butcher, 20 shares. Registered without articles of 
association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Windermere and District Electricity Supply Com- 
pany, Limited (41,461).—This company's annual return was filed 
on March 16th. The capital is £50,000 in £5 shares (5,000 pre- 
ference). 3,000 preferenoe and 2,237 ordinary havo been taken up. 
1,960 preference and 800 ordinary shares are considered as paid. £5 
per share has been called on 1,040 preference, and 707 ordinary, and 
nis per share on 730 ordinary. £9,195 has been paid, and £1,000 is 

arrears. 


Metropolitan Electric Supply Conipany, Limited 
(25,395).—This company's annual return was filed on April 14th, 
when 85,000 shares were taken up out of a capital of £1,000,000 in 
£10 sharos; 2,032 shares are considered as paid; £10 per sbare has 
жоок эң on 60,468, and £7 per share on 22,500; £762,180 has 


Charing Cross and Strand Electricity Supply 
Company, Limited (29,122).—This company's annual return was 
filed on April 24th, when the whole capital of £250,000 in £5 shares 
was taken up and paid for in full. 


Dover Electricity Supply Company, Limited (89,779). 
—This company’s annual return was filed on April 17th, when the 
whole capital of £50,000 in £5 shares was taken up. £46,950 has 
been paid, and £3,050 16 in arrears, 


British Schuckert Electric Company, 
(59,762).— This company's statutory return was filed on April 8th, 
when the whole capital of £200,000 in £10 shares was taken up; 10s. 
per share has been called and £10,000 paid. 


British Insulated Wire Company, Limited (52,288). 


Chelsea Electricity Supply Company, Limited 
(20,468).—This company's annual return was filed on April 13:b. The 
capital is £200,500, in 34,000 preference shares of £5 each, 6,000 
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preference of £5 each, and 500 founders'shares of £1 each; 6,666 
ordinary and 500 founders’ shares are considered as paid. The full 
amount has been called on the others, and £166,670 paid. 


Northallerton Electric Light and Power Company, 
Limited (59,301).— This company’s statutory return was filed on 
March 9th, wen 200 shares were taken up out of a capital of £2,000 
in £1 shares. No calls have been made. 


Ogmore Valley Electric Light and Power Supply 
Company, Limited (84,191).—This company's anneal return was 
filed on April 6th, when 710 shares were taken up out of a capital of 
£10,000 in £5 shares; £3,353 has been received and £197 is in 
arrears. 


Oxford Electric Company, Limited (34, 685).— This 
Company's annual return was filed on April 5th, when 10,000 shares 
Mies men up out of a capital of £100,000 in £5 shares and paid for 


Hove Electric Lighting Company, Limited (36,942). 
—Tris company's annual return was filed on April 25th, when 
10,000 shares were taken up out of a capital of £100,000 in £5 shares; 
£5 per share bas been called on 9,0С0, and £1 per share on 1,0(0; 
£45,960 (including £20 in advance of calis) bas been paid, and £60 
is in arrears. 


Anglo-Portuguese Telephone Company, Limited 
(24,545).—This company's annual return was filed on April 18tb, 
when 50,000 shares were taken up out of a capital of £75,000 in £1 
shares, and considered as fully paid. 


Browett, Lindley & Co., Limited (32,534).— This 
company's annual return was filed on April 21st, when 2, 762 bares were 


taken up out of a capital of £30,000 in £10 shares. 800 are con- 
sidered as paid, and £19,620 has been received on the others, 


Bournemouth and District Electric Supply Com- 


pany, Limited (34,129).—This company's annual return was filed on 
April 12th, when 5,725 shares were taken up out of a capital of 
£50,000 in £5 shares, and paid for in full. 


Pontypool. Electric Light and Power Company, 
Limited (36,109).—This company's annual return was filed on March 
27th, when 1,143 shares were taken up out of a capital of £10,000 in 

shares. £5 per share has been called on 669, and £4 per share on 
474, resulting in the receipt of £5,241. 


City of Birmingham Tramways Company, Limited 
49,548).—This company's annual return was filed on April 14th. 
he capital is £1,000,000 in £5 shares (80,000 preference); 60,000 
ordinary and 40,000 preference shares have been taken up; £5 per 
share has been called on 6,047 ordinary and 40,000 preference, and £1 
por share has been called on 53,953 ordinary ; £284,188 has been paid, 
and £3 has been rcceived on three forfeited shares. 


South London Electric Supply Corporation, Limited 


(59,392).— This company's annual return was filed on April 10th, 
when the whole capital of £325,000 in £5 shares was taken up. £3 
per share has been called, and £195,840 has been. paid, including calls 
paid in advance. | ! 

British Electric Traction Company, Limited 
(49,855).—This company’s annual return was filed on April 38th, 
when the whole capital of £600,000 in £10 shares was taken up. The 
fall amount has been called, and £598,288 paid, leaving £1,712 in 
arrears, 


Aron Electricity Meter, Limited (58,650).—This com- 
pany's statutory return was filed on April 15th, when the whole 
capital of £250,000 in £1 shares (125,000 preference) was taken up; 
126,000 ordinary are as paid, and 15s. per share has been 
is on the preference, £93,635 103. has bsen paid, and £114 10s. 

arrears, 


Direct Spanish Telegraph Company, Limited (6,732). 
This company's annual return was filed on April 13th, when 12,931 
ordinary and 6,000 preference shares were taken up out of a capital 
of £95,000 in £5 shares (6,000 preference). The full amount has 
been called, and £94,655 has been received. 


House-to-House Electric Light Supply Company, 
Limited (25,913).—This company's annual return was filed on May 
17th, when 19,661 ordinary and 12,000 preference shares were taken 
up out of a capital of £199,500 in shares (12,000 preference); 

; ordinary shares are considered as paid, and £5 per share has 
been called and £153,305 has been paid on the otbers. 


CITY NOTES. 


Smithfield Markets Electric Supply Company, 
Limited. 


AN extraordinary general meeting was held on Friday last at 
Winchester House. 

Mr. Brownr-Maatm, who presided, stated that the gren aa 
been called for the p of obtaining the sanction of the 
holders to the raising of further capital. The articles of association 
limited the borrowing powers of the company to £50,000, and this 


amount had been already issue d in the shape of 4 per cent. debenture 
stock. It was not proposed to issue at present the whole of the 
225,000 for which powers were now asked, but only such a sum as 
would be necessary for the extension of the company's business. The 
immeliate object for which the money was required was to enable 
the board to fulfil certain contracts which had been recently obtained 
for lighting, snd which would resalt in substantial profits. Further 
capital was also rcquired for wiring the new meat market that was 
being prepared for cccupation, and for the storage batteries now being 
laid down in the company’s station. It was estimated that the 
ravirg from the latter source would not be less than £500 a year. 
The board proposed, with the shareholders’ approval, to raise the 
mor ey that was necessary on the most favourable terms. A statement 
of acoounts had been made up to the end of April last, and this showed 
a profit on working of £1,180 for the seven months to that date, 
against a profit of £759 for the 12 months ended September 30th, 
1898. The business was, therefore, gradually improving, and he 
might add that they were now paying the debenture interest. 
It was believed that the company would before the clcse of the 
present year be in a dividend-earning position. The directors pro- 
ps to alter the end of the finarcial year from September 30th to 

ecember 31st, in order to coincide with the practice of the majority 
cf electric lighting companies. They would, therefore, cell the 
shareholders together in October next, in order to comply with the 
Companies Acts, ard again early in the new year, when tho accounta 
fcr the 15 months ended December 31st, 1899, would be presented. 
He concluded by moving а resolution authorising the directors to 
raise further money by the creation and issue on the best terms 
posible of £25,000 mortgage debentures, ranking pari passu as a 
second charge on the undertaking and property of the company next 
after such of the debentare stock issued by the company in the year 
1898 as should for the time being be outstanding. 

Mr. Н. S. Leon seconded the resolution. 

The Онатвмалн, in reply to a shareholder, stated that he could not 
aus ver the question as to their company being granted powers for 
supplying the City. Nothing had yet bsen decided. It was difficult 
to ray that there was any indisposition on the part of the City 
authorities to view favourably the applications of the various com- 
panies seeking enlarged powers until a decision had been arrived at. 
Ia reply to another shareholder, the chairman said that the board 
apprehended no difficulty in placiog the new debentures. They 
would be offered in the first place to the shareholders of the 
company. 

The resolution was agreed to unanimously. 


The West India and Panama Telegraph Company, 
Limited. 


Тнв directors’ report for the half-year ended December 31st, 1898, to 
be submitted to the general meeting on May 30th, says:—" The 
directors submit the acoounts for the six months ended December 
91st, 1888. The amount to credit of revenue is £51,937 163. 7d. 
against £32,228 11s. 8d. for the corresponding half-year of 1897, and 
the expenses have been £24,443 153. 61., against £19,772 153., leaving 
a balance of £27,494 1s. 1d., which, with £235 14s. 1d. brought from 
last account, makes a total of £27,729 15s. 2d, with which it is pro- 
posed to deal as follows :— | 


First preference shares £ s. d. 
Dividend, six months to December 31st, 6s. per 

8 eee ees ee 606 eee eee ees 10,368 18 0 

Second preference shares 

Dividend, six months to December 31et, 6s. par 

Ordinary ees eee 060 [lj 096 eee 006 1,400 14 0 

2s. 6d. per share (free of income-tax) e 5. 1011040 2 6 

Balance to current half-year's account <.. .. 4,920 0 8 

S z 227,729 16 2 


The increase of £19,709 4s. 11d. in the total receipts chiefly arises 
from official and press traffic consequent on the 5 
war. The expenses of repairing cables during the half-year amounted 
to £9,037 18s. 8d, being £1,408 191. 4d. in excess of those for the corre- 
sponding period, attributable to ial to sections which were 
interrupted by the hurricane in September last. Some of these repairs 
were not completed until February ; consequently the whole expenee 
does not appear in the present accounts. The cost of the new cables 
laid between Grenada, Bt. Lucia and B=. Croix, and the duplication of 
the Trinidad-Grenada section, amounting to £45,970 7s. 9d., has been 
charged to reserve fund. The directors regret to report that, owing 
to the unfavourable financial condition of the Leeward Islands, the 
Colonies of Antigua and Bt. Kitts have given notice that it has been 
found necessary to still further reduce their subsidies from £600 to 
£500 each per annum. In accordance with the articles of association, 
William Andrews, Esq., retires at this meeting, and offers himself for 
re-election. The auditors, Messrs, Deloitte, Dever, Griffiths & Oo., 
also retire, and offer themselves for re-election.” 


Automatic Telephone Company, Limited. 


Aa MENTING ot shareholders was held $ on Frida г ањ at еца ^ 
use, for the purpcse of taking poll which, 16 was e 
chairman (Mr. Alexander) of the extraordinary general meeting held 
on the 5th inst. directed to be taken on resolutions (1) for шо 


Mr. Max Margowski forthwith from the office of 5 i 
(2) for modifying the articles in such manner as to c the 
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voting power of the members; and (3) for omitting from Article 96 
the words “the said Max Margoweki” and substituting therefor the 
words "the mansging director for the time реет 

Mr. С. G. PAN was voted to the chair, it being stated that 
neither Mr. Margowski nor any of the otber directors who were 

ч! wished to do so. Тһеге was а small attendance cf sbare- 

olders. 

Mr. W. Брурв (solicitor) in the course of a short opening state- 
ment, remarked that the directors were advised that the meetin 
held on the 5th inst. was irregular in every respect, but they attend 
it for tbe purpose of making А protest, and, as а safeguard, to vote 
against the resolutions submitted at it. On a show of hands he 
believed that Mr. Alexander declared the resolutions to be carried. 
On bebalf of certain shareholders, however, a poll was demanded, 
which Mr. Alexander, in his capacity as chairman, appointed to be 
taken as оп that day at noon. Curiously enough, neither Mr. 
Alexander nor any of the cor veners of the pre vious wen bad put 
in an appearance for the purpose of taking the poll, and it seemed 
that they had not made any arrangemente, in the way cf hiring А 
rocm or otberwise, with that object. In these circumstances, he had 
considered it desirable that tbose stareholders who saw fit to attend 
should be given the opportunity of putting on record their votes for 
or sgainst the resolutions. In doing that, he thought that he was 
expressing the views cf all present when he said that they in no way 
intended to abandon their contention that the whole of the pro- 
ceedings at the meeting held on 5th inst. were irregular and wlira 
1178. 

Mr. J. Barker and Mr. J. W. Cohen having been appointed scruti- 
neers, the poll was proceeded with, the result being announced ss 
follows: —F'or the resolutions, nil; against, 117,974 votes recorded 
ia person and 81,042 by proxy. 

The OnHAIBMAN then declared the resolutions lost, and added that 
if the otber side would now sgree to join with the directors and 

on the business to а tat it factory conclusion, it would be for the 
benefit of everybody concerned. . 


Stock Exchange Notices.— Applications have been made 
to the Stock Exchange Oommittee (1) to appoint a special settling 
day in and to grant a quotation toallow the following securities to be 
quoted in the official list :—Oallender's Oable and Construction Com- 
pany, Limited— 20,000 5 per cent. cumulative оч shares of £5 
each, fully paid, Nos. 1 to 20,000; Electric struction Company, 
Limited —further issue of £71,400 4 percent perpetual first mortgage 
debenture stock. City and South London Railway Company—farther 
issue of 5,749 5 per cent. perpetual preference shares of £10 each, fally 

id, Nos. 9,252 to 15,000, and £50,000 4 per cent. perpetual deben- 

urs et:ck. Tuesday, May 30th, has been appointed а 
eettling day in Aron Electricity Meter, Limited—125,000 6 per 
cent. cumulative preference shares of £1 each, fully ут Nos. 1 to 
125,000 ; British Iosulated Wire Oompany, Limited— 29,935 vendors’ 
ordinary shares of £5 each, fully paid, Nos. 1 to 29,625 and 39,651 
to 39,960, and а farther issue of 40 ordinary shares of £5 each, fully 
aid, Nos. 39,961 to 40,000 ; Hiram 8. Maxi lectrical Construction, 
mited 200,000 vendors’ £1 shares, fully ‘paid, Nos. 8 to 200,007. 


The Birmingham Electric Süpply Company 
Limited.—An extraord general meeting of this company will 
be held at the offices, Dale End, Birmingham, on Thursday, June 1st, 
to consider and approve a Bill to be introduced in the pres. nt session 
into the House of Lords for the purpose of into effect the 
terms of the sale of this company’s undertakirg to the Corporation of 
Birmingham, as stated in the agreement entered into by this company 
with the Corporation, dated June 10%, 1898. 


inoome- 


8 
of about £5,000, | after providing for dep 


TRAFFIO RECEIPTS. 


The Blackpool and Flestwood Tramroad Company.—The receipts for the week 
ending May 20th, 1899, were £824 17s. 7d.; aggregate to date £5,047 16s. 1d. 


The Bristol Tramways and Oarriage : Limited,—The receipts for the 
week ending May 19th, 1899, ebe 405 18s. 9d. ; period, 
1898, £2,696 13а. 9d. ; increase, £167 Os. Od. 

Tbe City and South London Railway Ccmpany.—The receipts for the week 
ending May 21st, 1899, were £1,070; week ending May 22nd, 1898, £987; 
increase, £92; total receipts for half-year, 1800, £22,858; oerresponding 
period, 1898, £21,666; increase, £692, es open, 8j. 


The Dover Corporation Eleotrio Tramways.—The receipts for the week 

ending May 10th, 1899, were 4160 2s, d.; week ending Мау 2lst, 
1898, £127 16s, 5d.; increase, £82 бв. 2d. Total receipts to date, 1899, 
£8,046 28, 6d.; corresponding period, 1898, £2,845 5s. Od.; increase, £700 
17s. 6d, Miles of track open week ending May 20th, 1869, B; week 
ending May 21st, 1808, B. Car miles run week ending May 20th, 1899, 
4,104; week ending May 21st, 1898, 8,805. Number of oars, week ending 
May 20th, 1899, 11; week ending May 21st, 1898, 7. 


The Dublin United Tramways Company.—The receipte for the week ending 
Friday, May 19th, 1899, were as follows:—D. U. T. Co, horse cars, 
£1,915 19s. 10d.; ditto, electric cars, £1,06118s.; D. B. D. Co., electric cars, 
2711 8s, 6d.; total, £8,724 168. 4d.; corresponding week last year—D. U. T. 
Oo., horse cars, £2,710 бв. Id.; ditto, electric cars, £499 19s. 10d.; 


D. 8. D. Co., electric cars, £556 03. 8d.: total, £8,696 бв. 7d.; increase. 
£28 9s. 9d.; aggregate to date, £67,707 1s. 1d. ; ditto last year, £64,440 
10s. lid.; inoresse to date, £8,266 10e. 2d. Worked:—The mileage n is 
18 miles electrically, 96 miles by horses, as against 11 miles electrically, 
and 81 miles by horses, for the corresponding period last year. 


The Liv 1 Overhead Raflwa Dope Ihe receipte for the week endi» 
May Mat, 1809, amounted’ to 305; eias eris week last wear 
61,416 ; decrease, £21. 


The South Staffordshire Tramways Company.—The теср for week ending 
217316 12. d-; week ending May Ah, WOE 2076 190. 70 аран могі 
.; week o & . 7d. ; pts 

for 20 weeks, 411.844 103. 9d. d i ' 


STOCES AND SHARES. 


Wednesday Evening. 

WirrH the Stock Exchange clorcd for three days cut of the seven, it 
is hardly eurprising that business in electrical descriptions should 
have moved within rarrow limits. Oa the whole, the market has 
been steady, with a weak spot here and there. A fair amount of 
orders in Ccntral Lordon relieves the monotony of the Electrical 
Railway Market, and here a demard has arisen for the half shares” 
of the company. The Preferred Half Sharcs, with £3 paid, are being 
dealt in on the basis of 34— f. ard the Deferred Halves, £5 paid, also 
command a premium cf about £1. There is no change to record in 
the price of the whole shares.  . ; 

City of Londcn Electric Lighting has, until tc-night, agsia shown 
marked weakness, and it is likely that the downward course of the 
market ie meeting with all approval from the Civic authorities. To 
buy up the company to-day would be a very different thing to the 
same operation a few months ago, when the price of Citys was over 
24, or in its palmiest days last year, when 307 was at one time 
reached. The fall from the highest quotation cf even this year means 
а considerable prospective saving to the ratepayers, and there are not 
wanting those who urge that the Corporation should absorb the com- 
pany while the price of the shares is comparatively low. The 
ir fluential buying which has taken place to-day helped to rolly the 
price to 164, which is 4 lower on the week. Charing Orors shares 
are steady, resting upon the rise that was induced by the petition 
which prayed the company might have power to enter the City of 
London, tut Smithflelds are unchanged, spite of the similar docu- 
ment drawn up in favour of this company. The remaining prices 
present a monotonous list of unvariableness, most of them baving 
remained without alteration since the beginning of May.  House-to- - 
House have been sold, and close dull. 

Traction shares are distinctly mose lively. Most of the business 
transacted is in British Electric Traction, and the tendency is to sell 
the old sbares with a view to purchasing new in their stead. For 
believers in the company this is a profitable transaction, since the 
old shares can be realised at 18}, and the new issue are buyable at 
24 premium, £15 paid. Of courte, the latter will not rank pars passu 
with the old for some time to come; but even allowing for the inc- 
quality as regards dividend and quotation, the exchange is worth 


Telegraph Manufacturing Ordinary are 5s. better, their maiden dit 


tribution—at the rate of 8 per cent. per annum—having had a 


cheering effect upon the price. The announcement is what was 
expected by the market. For Telegraph Construction there has been 
а little provincial inquiry, and the price is up а poiat to 383. 
Henleys are strong, and look like going a little better. A rise of і 
during the week has lifted the price to 253. Oallender’s Osable 
Oonstruction at 13 are unchanged, and the Preference are 
nominally 52—6. 

A great rise of four pointe has taken place in the price of Estern 
Tclegraph stock, and we know of several holders who are bitterly 
lamenting the haste with which they sold their stock a fortnight ago. 
We consider that there is still room for an appreciation in the price, 
but to buy for quick profits would te folly, because the price istoo 
w:de for speculative dealing. With regard to these quotations, by 
the way, would it not be as well if closer prioes were given, instead 
of the wide margins that now appear in the "«ffcial quotations?" 
A buyer or seller can be certain of dealing within these tigures when 
h> gives an order to his broker, but that does not alter the 
fact that as guides to an operator the published prices sre 
cf very slender service. It is a matter which we think calls for 
reform, and calls for it loudly. Eastern Extension at 162 are 2 up, 
and there has been a buyer about of Globe Preference, which now 
stand at 16. Direct United States Cable are harder at 11}, and 
Anglo-American “ B" has added the fraction at 1114. 

The London Electrical Cab Company celebrated the Queen's birth- 
day by re-starting its service in the London streets, but the market 
in the shares sadly wants a little galvanising. The Tramway department 
is marking time, and there is no special feature to record in the 
cheaper Electric shares. 
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| | done 
Stock 
Present . NAME. or Dividends ти Closing : аргаа. 
1896. Highest.| Lowe.t 
124,400l| African Direct Telegraph, 4 * Бева See sat s. 100 ... 101 —106 101 —106 a M 
25,000 | Amason Telegraph, shares we esi me scd. d Luo 8— 4 8— 4 kde - 
905,560); Anglo-American Telegraph  ... э» m we. Stock |22 18s 8^ r1 "Өв 60 — 63 60 — 63 61 mM 
8,047,2201 Do. do. 6% Pref. s ‘se Stock 85 68] 6 6 9% 11041—1114 111 —112 1113 | 111 
8,047 , 2202 Do. do. Deferred... ... ... .. Stock ... .. 188. Y 124— 18 124— 13 | 124 | 128 
205,151 | Brazilian башып Таша h ..| 1017951795 | ... | 15§4— 16 1 16 161$| 158 
T6, Do. Debs. 2nd series, 1906 ... 5i 110 —114 110 —114 get 
44, Chili Telephone, "Nos. 1 to 44 000 yis us = aus 5 4 2 4 Ф Е 21— 8 |, 21— 8 а sis 
10,000,000$| Commercial Cable vas 100 | 8 8 8 95/1185 —195 185 —195 188 ous 
-1,332,5 Do. do. Sterling 500 year 4 95 Deb. Stock Red. |Stock| ... |... .. |104 —106 104 —106 106 | 105j 
224,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 2 14% | ... — 4 3 — — s 
16,000 | Cube Telegraph ... S.l Гу, лж йк ^ cw ee 30 [8 7 8 9 — 10 9 — 10 AN m 
Do. 10% Pre. .. ш . 10 10 J 10 & о 184— 19} | 184— 194 | 198| .. 
12,981 | Direct E enun bris ae M y 5 | 4 4 ss 4 — 4 — oes wed 
6,000 do. b Cum. Pref. 5 10 10 ue 94— 1 94— 1 sus id 
80,0001 Do. do. à Debs., Nos. 1 to 6, 000 . 60 | 4 . . |106 —109 |106 —109 Ves ius 
60,7101 Direct United States Cable  ... es | 20 8 33% | . |11 — 11g 11 — 11 113 14 
120,000 | Direct West India Cable, 80 1 5 Reg. Deb. РА s.. | 100 | ... B .. |103 —105 |102 —105 И М 
4,000,000 | Eastern Telegraph, Ord. 8 d js .. Stock 6395 | 7 95 | ... |100 —165 184 —169 167 | 162 
1,795, Do. 84 Pref. Stock 100 |... 26 . 100 —104 100 —104 101 v 
89,900 Do. 5 Y Debs., repayable August, 1899... | 100 | 5 5 .. 101 —104 [101 —104 102 sus 
1,432,268 Do. 4 €, Mort. Deb. Stock Red. Stock 4 4 .. |119 —123 |119 —123 121 | 119 
250,000 | Eastern Extension, Australasia, and China Telegraph ..| 10|7 7 7% | 164— 162 | 16—17 17 164 
1630 [ 00. 5 % (Ans. бот. Bub.) Deb, 1000, red. AT 100 |56 * | 5 % 100 —104 100 —104 
Ы / ,826 
64,4001 Do. do. Bearer, 1 03018 „исо 100 5 2 5 $ 101 —104 101 —104 
820,0001 x SR e 13 э» tock| 4 4 121 —125 121 —125 
astern an u can Tel 5 * Mort. Deb., 
85,1001) { f рант Telegraph, 5 Мо. 5.843 100 8 %| 100 —104 100 —104 " 
46,5001 Do. do. do. to bearer, 2,844 to 5,500 | 100 | 5 ea 101 —104 101 —104 T" 
300,0001 m 4% Mort. Debs., Now. 1 to 3,000, red. 1909 | 100 | 4 Sa .. |102 —106 [102 —105 да - 
200,000 Do. 4% Reg. Mt. Debs. (Mauritius Sub. 0 1—8, 000 25 4 a . . |102—10695 102 —10595 | ... T 
180,227 | Globe Telegraph and Trust. 10 4 | 9 | 55% | 114— 12 | 112— 12} | 12 | 11 
180, 042 do. 8 95 Pref. eee eee eon 10 6 6 6 1 16 153— 16} 16 1517 
150,000 Great N Northern Telegraph, of Copenhagen... 10 10 10 .. | 814— 834 | 814— 824 324 | 312 
93.600 J Halifax and Bermuda Cable, 44% let Mort. Debs., 100 101 —104 101 —I04 . 
d within Nos. 1 to 1,200, Red. 3 ee i | ie EE 
17,000 | Indo-European Telegraph „ ee | 25 10 Y [10 & 10 95 | 55 — 58 ха 64 — 67 65 | 64 
100,000 London Platino-Brasilian Telegraph, 6 Ф Debs .. ... |100 |6 6 .. |108 —111 108 —111 5 T 
490,000 | National Telephone, 1 to 490,000 We «е is 5 | 53 6 6 5 4 5 423 ... 
15,000 Do. 6 Cum, lst Pref. TT. TI eee 10 6 6 6 11 — 18 11 wot 13 eee ee 
15,000 Do. 6 Y Cum. 2nd Pref. ... р 10 | 6 6 6 11 — 13 11 — 18 
250,000 Do. 5 V Non-cum. 8rd Pref., 1 to 350,000 5.65 5 5 43— 6} 4— 6} 5 
1,829,4711 Do. 84 % Deb. Stock Red. Stock 8j 84 34 99 —102 99 —102 994 
171, 504 Oriental Telephone and Elec., Nos. 1 to 171,504, жу paid 115 5 5 i— 1 í— 1 
100,0001 Pacific and European Tel., 4 * Guar. Debe. 1to 1,000... | 100 4 4 .. 105 —108 105 —108 "^ 
11,889 Reu ter’s coe eee eee 8 5 : 5 ТҮ 74 * 8 74 — 8 * 
8,881 Submarine Cables Trust г e c T wee |Oert.| ... - .. 1180 —135 |181 —136 
68,000 | United River Plate Telephone iis i „| 55 6 . 61 . 
151, 7881 Do. do. 5 Debs. TT) TI eee Stock eo eve ees 104 —]107 104 —]107 е 
200, O00 West African Telegraph, 5 % De eee 100 5 Ф 5 Ф ТҮ 1 99 —102 99 —102 eee 
80,008 | West Coast of America, Nos. 1—30, 000 and 88, 001—658, 008 24 | ... и Te 1— 1 1 ove 
160,000 Do. do. 495 Debs., 1—1 ,500 gua. Bras. Bub. Tel. 100 „өз ee ees 108 —106 108 —106 eee 
889,521 Western and Brazilian Tel ph 4 95 Deb. ода -— „Stock eve TT) 106 —109 | 106 —109 ees eee 
88,821 | West India and Panama ph ne e| 101 2 — a 2 vis 
4,000 Do. do. do. 5 Cum. 2nd Pref, eee | 10 6 6 ee 9 — 10 9 — 10 eee TII 
80,0001 Do. do. do. 6% Debs., Nos. 1 to a. 100 | & 5 .. |106 —108 (106 —108 oe 
158, 100 Western Union of U.B. Telegraph, 6 95 Ster. Bonds ... | 100 | 6 6 . |100 —106 |100 —106 vis - 
ELECTRICITY SUPPLY COMPAN TES. 
80,000 Charing Cross uud Strand . Supp S 516 «|17% 8 11 — 12 11 — 12 T 
20,000 Do. Vea oum 5 IT eee ee 62 — 6} 55 — 6} eee 
84,000 |*Chelsea ener Bupply, Ord. "E 5 5 6 6 8 — 9 8 — 9 d ae 
100,000 V Deb. 'Btock Red... Stock 4} 44 *. |114 —116 114—116 ET sue 
60,000 | City of Y London Electric Lighting, Ord. 40,001—100,000 .. 10 7 10 6 164— 174 |10 — 17 162 | 153 
40,000 Do. СФ Cum. Pref., 1 to 40,000 10 6 6 6 15 — 16 16 — 16 gei sa 
400,000 Deb. Stock, Barip. (iss. at аш) all paid ... | 6 5 125 —180 125 —130 ua 
40,000 County of Lond. & Brush Prov. Eleo. „000 | 10| ni nå | nil 11 — 12 11 — 12 11 
20,000 до. до. 6% 4 „ 40,001—60,000 10 6 |6 6 | 14 — 15 14 — 15 14 
17,400 5 Elec. Corp., Ord. Shares 1—17, 400 5 ‚ |6 И — of 5i— 52 t Кз 
19,661 | House-to-House Electric ere Supply, Ord., 101 to 19, 661 5j .. | 4 6 8 9 8 — 9 88 .. 
12,000 Do. 7 % ‘Cum. Pref, ses 5 7 % 7 ove 9 T 10 9 — 10 eee 069 
110,000 | London Electrio Supply Corporation, Limited, Ord. ivi 8| .. Ta vh 81— 34 81— 33 "n E 
4», à Do. do. 6 95 Pref. Bx в%| 6€— 7 | ei— 7 02| .. 
100,000 Do. do. do. 4951stMt.Db. Stock Rd. Stock 108 —108 106 —108 dos 965 
62,500 Metropolitan Electric Supply, 101 to 62, 500 sis ..| 105 $ 6 * b % Ta I 164— 174 162 | ... 
22,600 Do. Nos. 102 501 to 85,000) .. 10 | ... 154— 1 154— 164 m 95 
220,0007 Do. % Firet Mortgage Debenture Stock | ... 4) 449 118 —121 |118 —121 rus 
6,452 | Notting Hill Electric Lighting iis we 104 6 6 1 17 164— 174 s 855 
81,980 | St. James's and Pall Mall Electric Light, Ord. 5 10495 14495 |144 17 — 18 17 — 18 171 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 е те 
65,000 | South London Electricity Supply, Ord., £3 paid. - b .. - iu 33— 38 4- 44 37 
79,800 | Westminster Electric Supply, Ord., 101 to 80,000 ee 5.995, 1295, 1295, | 144— 153 |1 153 144 


15] 
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« SHARE LIST OF ELEOTRIOAL OOMPANIEB-Contnued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
dóne 
Cl Closing 
Issue. the last three years. May 17th вона 94th. May Mi. 1500. 
60,000 Aluminium A" shares, Nos. 1—60,000 ... i 8 — 3 — ux — 
90, 000 Do. 4} % 1st Mort. Deb. Stoek Red. Me .. | 95 —100 93 —100 — — 
80,000 British loti een e x 51 000 6 18 — 19 18 — 19 18$ | 187 
. 0. ` * t 
10,000 % Cum. po . } 10 133— 14 | 132— 14a | 144| 14 
200,000 Do. do. 5 95 Perpetual Debenture 8 iv» . |126 —120 126 —139 1289 | 1284 
90,000 | Brush Elecl. Bnging., Ord., 1 to 90,000  ... ss lj— 2 li— 24 24 23 
90,000 Do. о. Non oum. 6 5 1 to 90, 000 - 21— 24— enc Doo 
125,000? Do. do. Perp. Deb. Stock see 1110 —114 110 —114 . |, ооф 
50,000 Do. do. 2nd Deb. Stock Red. Stock . 1102 —106 102 —106 „ ] cose 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 . b ] 134 1 1 ae "m 
90,000 Do. do 44 95 let Mort. Deb. Stock Red. |Stock 114—117 |114 —117 a sss 
85,250 | Central London Railway, Ord. Shares 8 ses РҮ, 11—114 |11 — 11 lif}. 11j 
178,808 Do. do. do. £8 peid s vas is 9— 9 | 9— - OF 9 
61,083 Do. do. Pref. half-shares £8 paid ves m 34— 32 oes. Por 
71,447 Do. do. Def. do. 45 pad 51 — 81 — at Bagh С 
630,000ї | City and South London Railway  ... 14%| 2496| 08 — 70 68 — 70 09. | ... 
22,500 Ро. do. Ord. shares, Nos. 1 to 22 800 £5 pd. Sai 43— me NU 
82,008 Crompton & Ov., Nos. 1 to 82,008  ... 8)— 4 8$— 41 3b] ... 
100.000 Do. 5% lst Mort. Reg. Debs., 1 to 900 of | 98 — 101 | 98 —101 SER 
, £100, and 901 to 11,000 of £50 Red. ors i EX ee e 
99,201 | Edison & Swan Utd. Al. Let. wA shares, £8 pd.1to99,261 6 T 2.— 9 2— 24 eis aen 
17,180 Do. do. do. “A” Shares, 01—017, 189 6 $ " 4— 5 4— 5 AA * 
844,028 Ро. do. do. 4 95 Deb. Stock Red. -— T 96 — 98 96 — 98 es pc 
112,100 | Electric Construction, 1 to 112,100 ... 6 6 24— 28 21— 24| 2. р: 
25,000 Do. do. 1 Cum. Pref., 1 to 25,000 wee T. T. 8 — 8— 8b e {= 
140,800 Do. do. erp. Ist Mort. Deb. StoR m .. |103 —108 |103. —106 „ Low 
91, '196 | Blmore’s Patent Copper 5 1 to 70,000 ... ns bee Be — 3 e 
9,600 Greenwood & Batler. 7 7, 7 Ф Pref., 1 to 9,000 a .. |10 — 12 | 10 — 13 c bes 
15,000 Heer (W. "de Telegraph Works, Ord. ... "e 14 241— 254 | 26 — 26 h| 5x 
; Do. do. 7% Pref. . 7 18 — 20 18 — 20 „% w-- 
50,000 Do. do. Mort. Deb. Stock. we [112—115 112. —1165 dc roi ^ 
50, 000 India-Rubber, droite Perche and Telegraph Works: M 10 Y 211— 224 | 21 — 23 211% 214 
yi 800,000 T Wer ua oui 4 95 let Mort. * .. 101 —105 [101 —106 PE ее 
500 тетроо Over тау, EP Y жый» ade 8 8§— 8i 8j— 8$ . 
10,000 Do. do. Pref., 210. paid @ee 2 00 et 14$— 144 144— 144 iu ec 
87,350 | Telegraph Construction and Maintenance 15 86 — 40 87 — 41 3841-67 
150,000 Do. 4 % Deb. Вав. Nos. 1 to 1,500 Red. 1909 . .. [105 —108 |105 —108 dev Коз 
18,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000  .. .. | 94— 10 91 — 10$ |... fs wan? 
18,400 Do. do. 5% Om. Prf. Nos. oo to n «e 51— 6} 51— 6} 57 ve 
540, 000 Waterloo and City Railway, Ord. Stock с 8 9,107 —110 |107 —110 1066, p M 
uotetions on рон Stock ess-otherwise stated all sh LU 
єз 8 or а year consisting of the latter pari of one oun wad the fon) part of V RNE 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Bi ham Electric Supply, ETE £5 (fully paid) 10}. National Electrio Free Wiring, 10s. paid, бв.—8в. 
British Aluminium, 11; 7 % Pref., 18. Smithfield Market Electric, 3—4. - 
House-to-House, 44% Debeziares of £100, 106—108. T. Parker, £10 (fully paid), 16. 

i n and htebri Electric Ligh „Ordinary pi 

Gully F реій) 12—18; lst Preférence umulative: 6%, £5 


уре d), е. 5 107—110. Dividend, 1898, 
г From Birmingham Share List. 


Bank rate of discount 3 per oent. (February 2nd. 1899). 


MARKET QUOTATIONS, Wednesday, May 24th. 


& Acid, eo ee per owt. 2 [EJ f Ebonite Rod ee ee ee per lb. 8/- 8/- oe 
e "n N ee ee ee per owt. ЕН ee 7 n Bheet eo ee ee per Ib. 5 / 6/- ee 
а „ Oxalic.. e por ou. m g Copper Bars $4. ^x . perton £80 £80 d 
в» ET T А L4 ве „  Wire(bssisprios)g- .. рег}, p lord. es 
а Bal .. ye . per сті. - , n Sheet .. .. es рег ton £ £d0 ae 
a Ammonia, Muriate (crystal) .. per ton | an | ae Rod per ton 480 290 ss 
а a < s .. per ton v 2 German Silver Wire per lb. 1/6 1/6 sd 
a Bl powder > ee per ton 25 15 ө» А Gutte-percha, fine ee per lb. 6/- 6/- oe 
a Bisulphide of Carbon `.. .. per ton 415 è k bber, Para fine . perib. 411 4/13 oe 
Боол (90 9 ee ee ee per ton m 10 ee : Pig (Cl сеси = м): рег pa 85711 218 544. in 
в nso ee e [EJ 4 ee » eve warran per 55/54 е б. 
в н (50 5 vá è par fal 2s i n F per ton | From £11 | From £11 s 
[ B еә ee per 18 oe L| n Borap, өату еә рег ton 50/- to 85 / 50 / to 55 / [E 
а Nitrate oe per ton 498 10 T ( ^. nities Iu. „ рег ton 0 £10 2 6 a 
а „ White Sugar . per ton 490 10 ss g Lead, E Ingo .. . porton | £14 126 414 12 6 E 
& „ Ide. . per ton 3 10 is { » Sheet... per ton 7 £15 10 9/6 dec. 
a Methylated Spirit ; per gal. 9/9 n Miva (uncut slabs & long) per Ib. 6,8 68 Е 
a Naphtha, Solvent (90 % at " Wire No. 98.. per ib. 8/- 8/- а 
1 9) per gal. b ec . per bottle £865 28 5 А 
а Potash, lohromate, in caske.. per Ib. ais $ Phosphor Bronze, plain noastibgs per ре lb. 1/1 to 1/4 | 11 01/4 
& „ Caustic (75/80 % . per ton ed b litot4 | 11%ю1/4 
a isulphate ..  .. perton £85 " " 110 решен 522 15 From 1/24 | From i 
e Bh ee ee per owt. 68/- e o Platinum ee per os. £8 10 £3 10 
а Bulphate of Magnesia .. .. per ton £4 10 oe p Sillelum Bronze Wire . per Ib. |1 to 1/1 | 1044. to 1/1 М 
а Sulphur, Sublimed Flowers +. per ton €6 15 "T í Steel, Magnes, aco d'g to an p. ton m £15 to £40 oe 
а н 5 . per ton £5 15 T : 4 Bteel, Magnet, in bars . £58 £58 ee 
а н .. рег ton £55 we g Tin; blook .. T е por ton 2115 #115 A 
а Caustic (white 70 por ton 87 10 9 „ foil .. к per lb 1/6 1/8 a 
6 n» os ve .. por ton £8 Я A „ wire Nos. 1 to 16 per l 1/7 17 
а „ BBichromate, casks s.» per lb. 84. p White Anti - friction M 
METALS, & “ White Ant” per ton | £40 to £65 | £40 to £65 oe 
С. 5 e: le 101b, bundles pr Ib. 7а. па. T 
b Aluminium Wire, in ton lote.. per ton 29294 А Best lea. oe per Ib. 444. 44d. А 
b Sheet, in t ton lots.. P уа zn „ Hemp Bp ply 10 Ibs, per Ib. ^ i 
p Babbitt's mea in note vis £66 to £181 1 n Russian, 10 lbs. per lb. : 
e Brass (roll ilr) baala per ib. А „ Jute, 180 lbs. тоте . per ton & 8 
© n таре и арро ws . per lb. 1 f a Wiel .. per £32 10 £82 10 
с Wire, basis por lb. k Zino, Sheet (Vielle Montagne bnd.) p.t. 
Quotations ms supplied | by Qüotations supplied b Quotations su y 
aM Boor & f The India-Ra е, с Заа огои and k Messrs. Morris Ashby, Limited, 
b The British Aluminium Company, Ltd. Telegraph W J: L 1 Messrs. Wake & Со. 
W & Bons. моно fames & Shah m Messrs. W. T. Glover & Oo., Lid. 
2 e я мова E гео Oo, Lol 
: Messrs. Bolling & Lowe. o Messrs, Johnson, Mateheg А 
| Mesars. Henry O, Yeo & Oo. р The Phosphor Bronse Company, Lid. 
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BINGLE LINE BLOCK SIGNALLING. 


Іх а recent article on “Signalling on Single Line Railways" we 
described a sət of apparatus designed by Mr. Hollins for working 
intermediate stations. We now illustrate the Sykas system, which is 
being manufactured under license by Messrs. McKenzie & Holland, 
of Worcester, who have devoted themselves to tha development of 
this particular form of single-line working. From the figure it will be 
seen that B and o are stations without loop lines or sidings, merely 
block stations for the relief of heavy traffic, and can be switched out 
at any time when necossary. The starting signal levers in the signal 
cabin are in their normal condition, locked at danger," and are only 


another one with which to send a return train. This invariably 
involves running round a train standing at the platform, crossing the 
line to the station master's office, exchanging the staff, and returning 
to the engine driver, thereby causing considerable delay. 

With this appliance, as soon asa train has arrived at a from D, A is 
free to send a train back to D at once. Provided thera are no trains 
following in the immediate sections. 

3. No necessity to slacken speed of trains to pick up staff or tablet 
when running through non-stopping stations. 

4. A station can be switched out, and trains ran through asthosgh 
it did not exist. 

5. No accumulation of staffs or tabletes at one: end of a section 
owing to unequal traffic. 


s, 8, Switching out handles. 


released electrically from the station or section o which the train is 
being despatched. The plungers of the electric instrumenta, P P I, 
P P I, at B and o, are respectively released by the home signal levers, 
4, 7, 8, and 11, and the plungers, x and v, at A and в are released by 
the draw handles, н“ and н”. The following notes are descriptive of 
the working of the system: | 

Assuming а train at a is to be despatched to Band of cours» on to p. 
The signalman at 4 calls upon в on the bell, to which B replies also 
by bell. B then pulls over his up home signal lever 4 thereby re- 
leasing his plunger, Р. | 

The object of first pulling over the home signal lever 4 is to 
mechanically lock the home signal lever 7 in the opposite direction. 
This lever cannot now be returned to its normal position until the 
train from А arrives and passes over the treadle, z. It can, however, 


be put back sufficiently to allow the arm of the home signal to be 


thrown to danger in cases of emergency, but not the full travel to 
release conflicting levers. The plunger, P, being now released is 
pressed —the words “train accepted” appears in the lower opening 
of his instrument —and a currant is sent to a which takes the lock off 
starting signal lever 2. 4 now pulls this lever over and lowers his 


starting signal—the lever becomes electrically locked in the over 


position and cannot be returned to the normal until the traia has 
passed on out of the section over the treadle z a5 в; though the arm 
2 can be put to “danger” if necessary, the same as with ths home 
signal. e lever 2 is mechanically interlocked with the draw handle, 
н, therefore when 2 is over н is locked in the normal, апа the plunger, 
x, being released by н cannot be used by a to give “lins clear” to B. 
As B has pulled his home signal lever 4 over, and plunged to accept 
a train from a, his starting signal lever 5 is doubly locked, by ths 
electric lock from a, and the mechanical interlocking between it 
and 4. The plungers when once used to send a releasing current 
respectively bscome locked, and cannot be used again until the train 
atrives and passes over the releasing treadle. The train on leaving a 
passes over the treadle w and puts the starting signal 2 automatically 
to“ Danger behind it, and a is powerless to lower it again to send а 
following train until the first one has passed out of the section, and 2 
has again been released from B. The train on arriving at B and 
passing over the treadle z takes the forward looks off both the start- 
og signal lever 2 at А and the home signal 4 at в; these са 
levers can now be returned to their normal positions, and the 
will then be free for a following train. To send the train on to D 
similar operations are gone through referring to sections B, o and 
C, D, as in the case of 4, B. When stations B and c are switched out 
the locking and working is precisely the same between A and D as 
between A and B. Atstation p trains may, with ect nn be 
accepted from 4 and в at the same time, the lowering of the home 
signals 14 or 15 being quite optional. 

With regard to shunting operations, these can bs carried on with 
perfect freedom directly a train has departed from a station. 

A perfectly safe arrangement for cancelling signals sent in error 
has been provided, by which both signalmen at a and р must concur, 
or the cancelling cannot be accomplished. 

Intermediate sidings can be safely provided for, in cases of goods 
trains from a pickiog up waggons and going on to p, or where the 
traia is go rom A to pick up, aud return to a. 

The train in all cases has the entire control of the section upon 
which it iseither running or standing, and no other train can be 
again signalled on to that section until the first has passed out of it. 

The provision that is made when B accepts a train from a t» pre- 
vent с’ accapting a train at the same time from р, is as follows:—The 
home signsle 4 and 11 at each station respectively release the 
plungers, P and р’, for trains in opposite directions. Ву a very 
simole device, No. 4 at B when pulled over electrically locks No. 11 
ato’, and vice versá. B, having pulled 4 to accept from a, locks 11 
at с’, and thus prevents him accepting from р. 

The advantages claimed for this arrangement over the staff, tablet, 
or similar systems, are as follow :— 

1. Bimplicity to drivers is not having two indications of safety to 
lock out for, i e., the staff and the starting signal. The signal is now 
the one and only thing that he requires. Numberless cases can be given 
where the driver has gone away and forgo‘ten the staff or tablet, 
or carried it on into the next section, 

2. Saving of time over the troublesome method of first having to 


return the staff or tablet into the instrument before getting out 


THE TELHPHONE SERVIOE. 


Tue following is a copy of the Treasury Minute, dated Muy 8th, 
1899, upon the proposa's for the development of the telephone 
8ystem in the United Kingdom :— 

1. My Lords have bafore them the Treasury Minute of May 23rd, 
1892, the several agreements made between the Postmaster-General 
and the National y in, peo Company, and the report of the 
Select Committee of the House of Commons appointed last session 
to consider the condition of the telephone service. 

2. The Committee find— 

(i) that the existing exchange servioe is not of general benefit to 
the country, and that it is not likely to become of general benefit so 
long as шет practical monopoly in the hands of a private 
company shail continue ; 

(ii) that competition by either the Post Office or the local authority 
is necessary in the public interest, and that the Post Office is not 
prevented either by legal agreement or by good faith from competing 
in any areas either by iteelf or by means of licenses. 

3. My Lords agree generally in this conclusion and approve of the 
proposals of the Postmaster-General—(i) that licenses should be 
granted to certain local authorities to transact telephone business 
within appropriate areas; and (ii) that the Post Office sbould itself 
open telephone exchanges in London, as soon as Parliament has 
provided the necesssry funds. 

4. Local authorities cannot, without the sancticn of Parliament, 
borrow on the security of their rates or nse their funds to establish a 
telephone service. My Lords are of opinion that this sanction ma 
be most conveniently given by a general Enabling Act, and a Bi 
containing the necessary provision on the subject bas been introduced. 

5. The licenses to local authorities will be of the same general 
character as that held by the National Telephone Company and will 
contain a provision that the local authori licensed by the Post- 
master-General shall connect their exchanges with offices in 
sa bras persons using their telephones may, on payment of tbe 
usu ев, 

a) over the trunk lines of the Postmaster- General ; 

b) speak messages to a post office for delivery as telegrams, express 
letters or ord letters; and 


(c) call for the services of express messengers. : 
My Lords propose that messages which are to be delivered as express 
letters should be spoken for that purpose, not only as at present to 


a post office in the same town, but to any post office connected with 
an exchange. Thus, any person using a call office will be able to secure 
the delivery of his message in any part of the country where an 
exchange is established. 

6. In order to ensure that telephonic communication shall be open 
as far as possible to who do not rent a telephone, the 
Postmaster-General will require licensed local authorities to 
call cffices at post offices, and will confine the charges at such 
withia reasonable limits; while the restriction hitherto imposed upon 
renters of telephones, that they shall not allow their telephones. 
to be used by persons outside their own households, will be re 
in all cases where messages are paid for on the "toll" system, 
whether the telephones are rented from the local authority or from 
the National Telephone Company. Thus it is antic that some 
classes of subscribers will be ready to offer to the public the use of 
their telephones either gratuitously or for a small fee. 

7. It will be a condition of the licenses granted to local authorities 
that no termiual charge shall be levied by the licensee upon truni- 
wire messages originating in an exchange of the Post Office, or of 
any other local authority, or of the National Telephone Company, if 
(in the latter case) the Company cease to levy such charges on trank- 
wire messages originating in the exchange of the local authority. 

8. The following conditions will also be attached to а license to a 
localauthority:— — 

(a.) That the plant shall be of such character and so constructed 
as the Postmaster-General may from time to time direct or approve. 

(O.) That there shall be no preferential treatment as between one 
sabecriber and another. 

(c.) That the system of charge and the maximum and minimum 
sums to be charged shall be subject to the Postmaster-General’s 
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approval and (if necessary) revision; and that yearly accounts shall 
be submitted to him of the revenue and expenditure of the service. 

(d.) That neither the license nor any of the powers conferred by 
it shall ba assigned or sub-let, and that no plant shall be sold to, and 
no working agreement made with, licensee without the 
sanction of the Postmaster-General. 

(e) That the license shall be subject to determination if the local 
authority does not bond fide establish a telephone exchange system 
2 & reasonable time and maintain such system in effective 
working. 

9. The royalties payable to the State will be the same as those 
specified in the National Telephone iieri n license. , 

10. All licenses will bs terminable on December 31st, 1911. 

11. With respect to the purchase of plant whether of the local 
authori'y or of the Company, my Lords agree with the conclusion of 
the Belect Ccmmittee “that the Postmaster-Genoral should in no 
case undertake to buy useless or antiquated plant.” Single wire 
circuite, for example, fall into this category. Subject to this con- 
sideration, it will be a condition of the license to a local authority, 
that on the termination by the Postmaster-General of such license 
the local authority shall sell and the Poatmaster-General shall 
purchase, all plant then in use in the telephone service of the local 
authority which is suitable for the actual requirements at the time of 
the local service of the Post Office. The question of suitability will 
be left, if the parties differ, to the decision of an arbitrator, subject 
to the provision that no plant shall in any case be considered suitable 
wbich bas been brought into use without the sanction cf the Post- 
master- General. The plant will be taken at ita fair market value at 
the time cf the purchase without any addition in respect of com- 
pulsory purchase or goodwill or profite, the value to be ascertained 
by arbitration if necessary. 

12. My Lords propose that where, within a reasonable period, 
bond fide competition between the National Telephone Company and 
any local authority is established in any area where the Company are 
now working, similar treatment should be applied to so muc the 
plant of the Company in such area as existi at the time when the 
competition was inaugurated. Further, if the Oompany within a 
reasonable period give intercommunication in such area between 
their exchanges and the exchanges of the lccal authority, on conditions 
approved by the Postmaster-General, the purchase will extend (on 
the same terms) to the plant of the Oompany constructed (with the 
тенор о the Postmaster- General) after the commencement of the 
com on. 

18. The Postmaster General will consider all applications for 
licenses by lccal authorities with referenee to the stances of 
each case, and will exercise a discretion both as to the grant of the 
license and as to any modification of its terms (not inconsistent with 
the упар indicated in this Minute) w he may think 


14. The right of the Post Office to es'ablish telephone exchanges, 
and to license persons, com and other bodies, to establish such 
exchanges—a right explicitly reserved in every license and agree- 
ment with the National Telephone Oompany—will remain intact ; 
апа should Her Majesty's Government at any time see fit to exercise 
this right in a manner different from that indicated in this Minute, 
neither the Company nor any local authori 
to complain of breach of contract or want 
of the Postmaster-General. 


will have any ground 
good faith on the part 


My Lords concur. 
Let a copy of this Minute be laid before Parliament. 


е 


SOME EXPERIMENTS WITH THE CALD- 
WELL INTERRUPTERS. 


= 


- Вт CHARLES Т. OHILD. 


А NUMBER of experi were undertaken, using the g rhe 
described by Mr. E. W. Caldwell in the last number of the Electrical 
Review, to determine the nature of the phenomena exhibited, and, 
if possible, to form а basis for some theory of the action of the 


he interrupter consisted of a glass jar having a central lead elec- 
trode, and covered with a varnished wooden top, through which a 
number of test tubes projected into the liquid electrolyte. Each оё 
these tubes was punctured with one or more holes, ranging in sise 
from ;}, to }-inch, and one of them was provided with a sort of nipple 
of glass tubing, about 41,-inch core and 3 inch long. 

A battery of 10 accumulators, connected directly through the instru- 
ment, fig. 1, gave negative results. In certain tubes there was 
observed an occasional bubble, accompanied by a clicking noise. Upon 
the introduction of a variable inductance in the circuit, fig. 2, it was 
found that, at a certain point, the clicks became sharper, and that 
when a little more inductance was included the apparatus suddenly 
began to interrupt. The addition of inductance increased the fre- 
quency, this rule holding through the limited range of inductance 
available. It would be very interesting to discover how the frequency 
varies with the eelf-induction cf the circuit through a large range, 
and also to note the effect of a variable capacity upon it. 


* New York Electrical Review 


Spark gap, G, was shunted around the interru 


With increased electromotive force the freqaency rises, both the 
pitch and loudness of the tone emitted by the interrupter rising. 

If the interrupter is paralleled with a high resistance shunt, such 
as an incandescent lamp (fig. 3), two effects are noticeable :—The 


frequency is diminished, the action of the inter becomes less 
violent, and the lighting of the lamp shows tha ex ce of a high 
electromotive force around the interrupter. Using the primary of a 


large induction coil as the inductance, and a current of about 6 or 7 
amperes at 110 volts, the electromotive force developed across the 


у 


— 


——(( 


Fra. 1. 


HW 


да: 


interrupter was, judging from ite action on lamps, &с., probably more 
than 1,000 volts. UE ens lamps M b m 8 it 
with a e arrangement shown iu fig. which а 

verdi dt , Was also tried, the 
striking distanoe, under the conditions d bed above, being about 
ys of an inch. 

Daring the operation of the instrament the orifice in the test tube 
is filled with a pink blass, and streams of small bubbles are violently 

rojected from it. This is true even if the hole in the tubs is at the 
Bottom, as shown ata in fig. 5. With this tube the bubbles are shot 
down ? or 3 inches into the liquid. | 

The effect of the instrument upon an induction coil is quite dif- 
ferent from that produced by Wehnelt’sinterrupter. When the latter 
is used the secondary discharge seemsto be almost purely alternating, 
a rcaring aro playing across the terminals. With Oaldwell's inter- 
rupter the discharge seems to be undirectional, a shower of blue sparks 
of great energy being maiatained by the secondary. 

It is, perhaps, premature to advance any theory for this interrupter, _ 
but an observation of ite working leads almost irresistibly to the con- 
clusion that the phenomena exhibited are only in part due to thermal 
effects. It сап be ima;ined that some such action, as is shown dis- 
grammatically in fig. 6, takes place. Here the sketches represent 


Fira. 4. 


Fra. 6. 


cross-sections of the orificein the glass tube. At д а bubble is forming, 
in the middle of the cylindrical ent of liquid connecting the two 
sides of the apparatus. ae middle section oi this fluid cylinder, not 
being cooled by conduction so rapidly as the surface in contact with the 
glass, is rapidly xin up to the point. Of course, the forma- 
tion of the bubble in the already hot liquid narrows its cross · roction and 
accelerates the complete separation of the thread of liquid, as at B. Bat 
when the separation is accomplished, the inductance of the circuii 
causes an accumulation of tial, the value of which is d 
by a number of causes, at the faces of the liquid. There is 
thus established an electrostatic preasure tending to reunite the liquid 
thread, and this may be very great if the separation is small and the 
puse difference of the order of thousands of volts. Hence the 
quid is violently reunited, equeezing the bubble out of the orifice, 
somewhat as shown at c, and al! is ready for the next cycle. 
This roogbly tentative thoory is suggested simply as worthy of 
tion until further and accurate experiment show more 
clearly the principle underlying the extremely interesting phenomena 
presented by this apparatus. 
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MAGNETISM.° 


Br Proy. JAMES ALFRED EWING, F.R.8., M. I. O. B. 


(Continued from page 832.) 


TRE dynamo machine underwent 9 course of improvement which 
was, in part, the necessary consequence of its design being seriously 
taken up by mechanical engineers, but in great part also the result 
of netic research. To no man did it owe more than to one who 
was lately taken from us in the falness of his powers and in ciroum- 
stances of peculiar sadness. John Hopkinson's contribations to the 
spectally roter hero to his part in dbl Ion the theory of the mag- 

те part in esta gt © mag- 
netio f. Though the idea of the magnetic circuit had been 
more or loss ely present, mainly by analogy, in the minds of 
other thinkers, it was for the first time explicitly formulated in a 
way to command assent in a paper by the brothers John aud Edwa-d 
Hopkinson, and was further applied Tis with remarkable effect 

I 


p 
with which the dynamo builder is concerned. 
Imagine a conductor wound into a coil which cerries an electric 
current. Each of the lines of force, or as we will rather call them 


for the present purpose, lines of msgnetic induction due to the cur- 
gh the 


interior of the оой], and returns into itself 
Am paon The path taken by these lines constitutes 
the magnetic circuit; 16 is interlocked with the circuit of the con- 
ductor, and in this instance it fills all space, for the lines 9 
outside the coil are s without limit. I next that the 
is a long helix, and it is bent round to an endless ring. 
The lines of induction are now confined to the interior of the ring; 
they still form a closed circuit interlocked with the circuit of the 
conductor, but they now close themselves without spreading into 
outside space. If we strengthen the current in the coil we strengthen 
the induction in the magnetic circuit. If we fill the space within the 
coil full of one substance or another, we find in general very trifling 
variations in the induction within. Bat if one of the three metals, iron, 
nickel ог cobalt, Ъз placed as а core within the coil, especially if the 
one chosen be soft iron, we find an enormous difference. The induc: 
tion within the coil is then many times greater—it may even be thou- 
sands of times greater—than it was before the iron was putin. This 
familiar fact is expressed by saying that iron, and, ina lesser degree, 
рөк, and oobalt, possess exceptional permeability to maguetio 


action. 

A core of iron, however ly magnetised, would be of no ser- 
vice in a dynamo uuless we i ne а gap to be cat in it, where the 
conductor, whose movement across the lines of induction is to pro- 
duce 5 placed. The oe {шоно o the field 
magnets mply to produoe & strong induction narrow gap 
where the armature coils revolve. The business of the fixed coils, to 
which the magnetisation is due, is to establish a mixed magnetic 
circuit, forcing the magnetic induction not only through the ігор, but 
across the much lese permeable gap H 's discussion of the 
magnetic circuit showed how it might be arran 
favourable to efficiency, and how, knowing the dimensions of the 
system and the magnetic quality of the iron, we could predicate what 


amount of magnetic induction would be set up in the apt bya pus 


current in the field magnet's coils, and 
bebaviour of the machine, 

No sooner was the dynamo introduced than it was discovered that 
ite function could be reversed. Given a supply of electrio curren 
the dynamo, acting as a motor, would serve to convert the energy 
the current into mechanical work. This opened up an immense 
additional fleld for the industrial uses of m I need not 
take up time by referring to matters of everyday observation. No 
one does not kaow how the dynamo, acting both as generator and as 
motor, has given us a new branch of engineering of so vigorous 
growth, that it almost threatens to eclipse the t stem. It has 
given us electric lighting and the electric distribution of power. It 

taught us to harness Niagara, where I was glad to see that the 
engineers have still left some water, and other waterfalls, where I am 
sorry to think they have left none. It has created new metallurgical 
8 and new chemical manufactures with the ald of the electric 
urnacs and the elcotrolytio vat. It has given us electric railways 
and tramways, or, rather, it bas given them to our neighbours on the 
Oontinent and our friends over the sea, for you will find more electric 
traction in a single American or Oanadian city than in the whole of 
Great Britain. 

Faraday 's farther discovery that the induction of msgnetism in an 
iron core by setting up a current in а surroundirg оой would induce 
a current in a second coil wound upon the same core was the parent 
of the induction coil and the transformer. Alternating currents in 
the pri circuit produce reversals of magnetism in the core, and 
thereby induce 5 alternating currents in the secondary 
circuit, the ratio of electric pressure between the two depending on 
the number of turns in the winding of the two coils. It is to the 
induction coil that we owe the high-pressure currents required for 
Herisian telegraphy, and for the Röntgen rays. The transformer—an 
induction coil with a core closed upon itself to form a complete 
magnetic circuit in iron—gives the engineer means of economically 
conveying electric energy over long distances, by ficst raising it toa 


© Institution of Civil Engineers, James Forrest lecture. 


rent, рмез throu 
through 


JFC little loss in a long con- 
v wire of moderate size, and then lowering it to a pressure at 
which it may be utilised without inconvenience or danger. The 
principle found its earliest engineering embodiment in the crudely 
“ secon: generators" of Gaulerd and Gibbs. Here we 
have another notable application of magnetism, and it may be added 
that it is by applying etic theory and magnetic experiment that 
the conditions are practically arrived at which allow the conversion 
of electricity by the tranaformer to be performed «ffüciently. Here, 
too, a study of the magnetic qualities of iron is all-important to the 
44 incidentel lications of tism to engineering 
ow applications of magne engipee pur 
poses remain to bs briefly mentioned. The attraction across a surface 
of division between two parts of a magnetic circuit, originally inves- 
pr nas by Joule in 1838, is made use cf in the workshops in a variety 
of ways. Magnetic crane hooks are employed to lay hold of and l. ft 
heavy plates. Drills and other tools are attached by magnetic attrac- 
tion to the piece on which they are to work. Magnetic clutches serve 
to connect and disconnect lines of shafting. brakes have 
been applied to the wheels of vehicles. In all these cases the force 
which is taken advantage of is du» to mágnetisation; it comes and 
goes with the making and breaking of the magnetising current, and 
it may readily be made to amount to nearly 200 lbs. per rquare inch. 
Thermo-magnetic engines hava bsen devieed to perform directly 
the conversion of heat into work. А piece of iron heated to bright 
те1пеза (say 780° O.) loses nearly all its capacity for magnetic induc- 
tion, and ceases to be attracted by a magnet. It may therefore be 
withdrawn from the neighbourhood of a magnet pole without ex- 
penditure of work; but once the iron is cooled, the magnet resumes 
ite att racti m. Honce by heating the iron when it is in a strong 
fl ad, then remcving it while hot to a place where the field is weaker, 
then oooliog i$ till the msgnetic action re-asserta itself, and then 
allowing it to return, we take it through a cycle in which mechanical 
work is done by it, work which may be applied to a usefal 
purpose by appropriate means. The energy to do the work comes 
rom heat, more heat being absorbed in the heating of the iron than 
is given out ia the cooling. Bat though it is easy to make a wo: kin 
model which will illustrate the principle of this action, the task o 
making an сора иав will carry it out efficiently on a practical 
scale has not accomplished, nor is it in the least likely of accom- 
plishment. A model is shown on the table in which the working 
substance is nickel, which lo'es its magnotic quality at a lower tem- 
perature than does iron, and by alternately heating and cooling 
the piece as it swings in pendulum fashion towards and from the 
pole of a magnet, enough heat is converted into work to keep up the 
swing. ` | | 


tinues to fall vertically, the concentrated ore falis to one side, and is 
separated out. In ее the crushing and magnetic separation 
proceed in a long series of stages. Through this process of concen- 
trating low grade iron core by magnetic wionowing, as one may call 
it, E hopes, and apparently not without reason, to vast 
иш sore of iron ш Бате Васо рево 5 and he 

as shown the convictions by spen great sums on 
the plant by which the process is now being tested on a commercial 
scale. His crushing and separating machinery at the town of 
Edison, New Jersey, is able to deal with 5,000 tons of ore a day 
and it is said to produca a concentrate containing 67 per cent. o 
iron from crade ore containing only 20 per cent. English syndi- 
cate has taken up this matter, and though the prospectus is not ye 
brought to the , the prospector at work searching 
in the Scottish highlands for beds of mixed magnetic ore. Ia this 
search he is guided in the first place by the magnetic survey of 
Ricker and Thorpe, expectiog, 4 facie, to find deposits of ore 
where they have detected local pertarbations of the terrestrial mag- 
netic field. Неге we have an example of what occurs over and over 
again in the history of scientific discovery. A utilitarian application 
unexpectedly follows a piece of scientific research which at the time 
ed was yy : to have ps but the most abetract interest. In 

e evolution of engineering few things are more conspicuous than 
the ultimate usefulness ot useless knowledge. 

The electrical engineer requires special iroa to derive the bəst 
results in bis dynamos and transformers, and the supply of it has 
become an important industry. The carbon and manganese which 
are essential in steel that is intended to be strong, are prejudicial in 
steel that is intended to be magnetic. Special steel castings, con- 
sistiog of almcst pure iron, now supply the dynamo builder with a 
material that is excellent in magnetic quality, and, cast, they 
are readily supplied in appropriate shapes for the field magnets. 
8 iron and steel is rolled into sheets and stamped into the forms 
which are wanted for the arma'ures of dynamos and the cores of trans- 
formers, and the magnetic quality which it esses is immensely 
superior to that of any iron which could ba obtained a few years ago. The 
testing of iron for magnetic quality, whicb, within my own experience, 
was a matter of original research, is now an everyday operation in the 
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workshop, and iron is ordered to specification of its magnetic pro- 
perties, just as in other departments of engineering it is ordered to 
specification of ita strength. | 
Ia the magnetization of iron we are concerned mainly with two 
properties. Оле is permeability, or the readivcess with which the 
metal takes up magnetic induction, the other is & property to which 
some 18 years ago I gave the name of “hysteresis,” after 
an investigation that was undertaken without any idea that the pro- 
perty in question would come to be commercially important. To 
understand what happens when iron is magnetised, consider again & 
ring of iron forming the core on which а magnetising coil is wound. 
A current passing through the coil subjects the ring to magnetising 
force, which increases in simple proportion as the current is increased. 
But the msgnetic induction within the core does not increase pro- 
portionately to the magnetising force. Let the magnetising force be 


L3 


Fiq. 3. 


MaanmnmrisATION OF Inon. 


gradually raised. At first the increase of induction is slow, then very 
rapid, then slow again. You observe three more or less clearly marked 

in the process (fig. 1), and in the special cases you may see the 
three very sharply distinguished from one another, as in fig. 4, which 
exhibits the magnetisation of a piece of nickel under certain condi- 
tions as to stress. Thus the peru of iron is a variable 
qaantity, comparatively small for small magnetising forces, very 
large forces of medinm nen апа then compuratively small again 
when the force is strong. In all three stages, however, the induction 
increases faster than the magnetising force increases. But by using 


Magnetic induction, 


— —M MP—— — 


Nagnetising force. 
„Юа. 4. 
AGNETISATION OF NICKEL IN A STATE оғ Torsion (NAGASAEA). 


exceedingly strong forces, we find that a fourth stage is reached, in 
-which the of induction is only cqual to the increase of mag- 
netising force. When that happens the iron is said to Ъз eaturated. 
After that it has no greater power of taking additional induction than 
a piece of brass or wood. Engineers have nothing to do with that 
extreme condition of magnetisation. In the transformer and the 
dynamo we are concerned only with what I have here called the second 
and third stages of the process. 

Next, suppose that after the magnetising force, m, has been 
raised to any value, it is reduced, say, to sero, fig. 2. We find that 
the magnetic induction, n, also becomes reduced, but by.no means so 
much as you might «xpec*. It tends, in great measure, to peraist, 
and a good part of it survives the complete withdrawal of the 
magoetising force. Let the process be continued by applying 
magnetising force in the opposite direction to the first, and then let 
the force be again removed and reversed. We thereby get the 
cyclic process of change illustrated in fig. 3. Taroughout this 
process the changes of induction lag behind the changes of 
3 force, and it is this lagging behind that is called 

ys А 

Residual magnetisation is one of the consequences of hysteresie, 
and when steel is wanted for permanent magnets the maker has to 
aim at getting as much hysteresis as pue which he generally doss 
by putting in some tungsten. Bat most of the magnetic uses of 
iron it is desirable to reduca hysteresis to the uttermost. This is 
notably true of dynamo armatures and the cores of transformers. In 
the core of а transformer the magnetism goes through repeated cycles 
of reversal, euch as the cycle shown in fig. 3, ‹ ften as frequently as 
100 times а second, Now every euch cycle mczns an expenditure of 


energy, which is greater the greater the hysteresis. It is easy to 
prove (as was first done by Warburg) that the area enclosed by the 
two curves which make up the cyclic process is a measure of the 
work that is spent upon the iron. That work is wasted; it is simply 
dissipated as heat. The efficiency of a transformer consequently 
depends on this, more than on anything else, whetherthe core is made 
of iron having little hysteresis. Various specimens of iron differ 
very widely in hysteresis as well as in permeability, and hence the 
practical importance of magnetic tests. 


( To be continued.) 
2 — 


MACHINE SHOP MANAGEMENT IN EUROPE 
AND AMERICA. 


Conrmutna bis articles in the Engineering Magazine, Mr. H. F. L. 
Orcutt contrasts the workmen of Europe апа шшс өс їп 
regard to what he terms the pigheadedness of the unions, 
Hence arises the fact that the workers are a mere inert block to 
progress, whereas in America they are aids to progress. Making 
allowance for his natural bias tnie may be taken as correct, though 
we observe from American papers that there is а great tendency in 
America as here to roba man of anything he may suggest in the 
shape of improvement. American manufacturers are thus bronght 
to demand more from tool makers than is asked from European tool 
makers, and this has produced the automatic tool. Mr. Orcatt also 
accuses European manufacturers of buying old-fashioned tools purely 
cut of sentiment and old business connections, and he considers that 
Government orders have a stagnating inflaence. Government shops 


are old and slow and their influence permeates to private works 


which receive Government orders. His residence in Germany does 
not appear to have imbued him with any idea of Germany's power 
to compete with England. He cannot trace the origin of the ides. 
He does not even consider Germans are better educated than English- 
men—differently 16 may be as in , but not on the whole 
better. Tae German clerk idea he regards as overdone, and cites a case 
where а man employs German juniors, but Englishmen only for respon- 
sible posts. His conclusion is that England in mechanical matters has 
nothing to fear from Germany if only she will renovate her work- 
shops. Her social institutions are better, her resources equal and ber 
workpeople more efficient, but he applauds German capitalistic 
enterprise. America, however, he holds to outrival us in a Faris 
foreign trade, for we are behind America in natural resouroes and 
the efficiency of workmen—this last, however, not perhaps incurable, 
He anticipates a big future for American products, but having lived 
in England he has acquired what all Americans do acquire after any 
residence here, a profound contempt for the policy of his own 
countrymen. They bave no understanding, they are by 
stay-at-home politicians who are under the delusion of nursing 
"infant industries." He deplores the policy which prevents trade 
and calls loudly for free trade. To find an can, in an American 
magazine, calling for free trade without зере howled down as & 
recipient of British gold from the Oobden Olub by every American 
paper is indeed a change. Similarly he condemns the German 
Agrarian Party as swindling the workmen of Germany ont of the 
very food necessary to enable them to work, and he remarks 
that the main food of all workers, bread, is cheaper in England 
than in any other country. Mr. Orcutt is not sparing in his 
uss of forcible terms wherewith to make his meaning plain, 
and he makes out a good case for American manufacturers, especially 
in respect of the ease and calerity with which they can deliver 

in England, as wellas the cheapness. He condemns the Btate railway 
management in France and Germany as cumbersome, and very 
difficult to move, and this, with other considerations, is helping 
America in spite of her 3,000 miles distance, which, however, has 
been pr y overcome by steam, and cannot even be set down 
to-day as an adverse factor, for do we not hear of goods sent from 
Glasgow to London, viá New York, being transbipped in New York 
Harbour. 
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Tux larger transformers are dried in a somewhat similar way, except 
that they are usually dealt with individually and have their d 
daries connected through resistances to a low pressure circuit an 
their primaries to lamp loads. In eub-atations we usually, and in 
very dry ones invariably, run these transformers with their top covers 
loose; this we find а satisfictory plan. - | 

The desire that the cccurrence of a fault, or the connection of a 
new customer, should disturb as little as possible supply to existing 
customers has reeulted—as will have been clear from the foregoing 
brief account of our mains—in an extensive sectionising of both s 
high and low pressure mains. It will also be obvious that а 
dividing of ће mains into comparatively short sections immediat 3 
localises а fault to within & distance, and reduces the w 
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finding its precise position to —in, es 1e 
g its p posi merely—in .general-«esting a sing 


I think that there is one point in connection with the finding of 
faults which deserves more attention than has been usually given it, 
and I consider that to localise the responsibility for the fault is almost 
as important as to localise its position. | 

-Faults on our-mains have been due in several cases to external 
damage, in a good many to defects in manufacture, in two or three to 
water getting into boxes with cil insulation, and in one case to a 
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badly made joint. I think it fair to add that most of the faults duo 
to defects in manufactura occurred on a 200 yard length of cablé, 
which was not made by Oallender’s Cable Company, and which I tried 
for high pressure services to house transformers. Cases of eternal 

e to cable are now happily rare, since all road openings, 
for whatever purpose, aʻe now either the highways or ¢ 
waterworks department of the Corporation, who give us, as a rule, 
adequate. notice to enable us to send a man to after our work 
where necessary. Up till a few months sgo, however, any building 
contractor or plumber would make road openings at his discretion, 
without giving the notice required by our bye-laws, at any rate till it 
was too late to send a man to su the work on our behalf, and 
the result of this was a number of faults. 
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с c, Concentric cable; 1, Inner; o, Outer; T c, Testing cable. 


'"Monnmav s Loop Тизт. 


Now, the effect of burning up a fault in order to get а dead short 
between inner and outer for the purpose of the or loop test, is 
often to obliterate entirely all traces of the cause of the fault, and so 
to make it impossible to secure sufficient evidence to support 
a claim for compensation from the presumptive culprit. Further, as 
is well known, the ordinary loop test gives by no means accurate 
results in such cases; its “ppl on assumes.the existence of two 

y incompatible conditions, vis., that the resietanee of the 

tis very small, and that neither the. inner nor the outer is much 

at the fault. By a very slight modification of this test we 

bave obtained very accurate resulte, without burning up the fault or 
reducing its resistance to lese tban about 1,000 ohms. The cban 

we have made consists simply in joining the inner and outer, in the 

second stage of the test, together at the far end of the cable through 

a known resistance, variable at will. 


Af 4 liar ese fault. plus resistance of inner and outer up to 
the 3 
B = 1 resistance cf fault and circuit formed by inner at d 
cuter beyond the fault and the variable resistance, plus 
tbe resistance of inner and outer ор to the fault. 
С = resistance of inner and cuter of whole length of cable in 
series. This is assumed known in advance. 


т = value of the variable resistance. 
х = distance in в to the fault. 
L = length of cable in yards, 
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‚а tisy pinhole through the inner insulation imm 
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and, after a preliminary trial, it is not dificalt to assign a valne to r, 
which will give accarate results if care bas been taken in making: con- 
nections, allowing for the testing leads, &c. 

I much prefer, however, the Murray's loop test, which we have 
almost invariably used, and by which we have found it possible to 
localise faults with great accuracy. Tais method of testing has the 
great advantage that a resistance of a few thousand ohms at the fault 
does not matter, so that no attempt at reducing the resistance of the 
favlt is necessary, aud the cause of the fault oan usually be found 
with a fair degrea of certainty. By this test we hava more than 
once localised a fault, which, on being dissec has shown merely 
а single parted wire in the outer, the solder still visible, and 
tely below one 
of thé free ends of the broken wire; the cable was other wise quite 
айшә, and showed scarcely any sign of a current from inner to 
outer. 

In Murray's test either the inner or the outer, preferably the inner 
as it is more likely to be intact, of the cable up to the fault forms 
one arm of the bridge ; the remsining part of the same conductor and 
the return lead, which may be the inner or outer of another cable, or 
a special cable laid along the roa surface for the purpose of the test, 
from the far end of the faulty cable forms the second arm; one set 
of the proportional coils and the variable bridge resistance form the 
other two arms of the bridge; whichever of the two conductors of 
the fdalty cable, which is nof used as above described, is employed 
as the galvanometer lead to the janction of the two arms of the 
bridge at the fault. If, 


-А = ratio of the resistance of the faulty cable conductor (used as 
one bridge arm) up to the fault to the resistance of the 
remainder of this conductor and of the return' lead in 

B = ratio of the resistance of the retura leai to the resistanc: 
valued whole length of the conductor used, аз part of the 


bridge. 
L = length of cable in yards. 
z — distance in yards to the fault. 


then r x = 4 (1 +в) в) І, 
1 + А 
or, if д’ = A 
' = 1/В 
B’ (b+ a’) 2 UK 
With our are ligh circuits, where we have the all-night and 'the 


half-night cables laid side b , we havo usually used ons оѓ these 
as the return lead for the other; in other cases we have used a 37/20. 
350 yards length specially for testing purposes. In addition to the 
y for purposes. in on to 

two befoie-mentioned loop tests we havo used Heaviside's telephone 
method, sometimes with and sometimes without success. One draw- 
J ышы кошу i M night; шаш 
dt. necessary. ; another 

is that unless the fault is not merely from inner to cuter, but also to 
earth, which generally means a y burnt up fault, the method is 
0001668 with. cables. With heavily ‚авшошей con- 
centric cables, laid either in dry soil of a sandy character, or in 
wooden troughs and bitumen, а fault to the lead sheath or armour 
means that most of the leakage current traverses the armour in both 
directions along the cable until it gets to earth at the earthed joint 
boxes; this it very difficalt to accurately localise a fauit in 
m D MN, and even to form a rough idea where the 
In conclusion of these miscellaneous notes one pons о minor 
importance) is the de g of mains, upon which informa- 


' tion is, I think,-desirabie, may be mentioned; I allade to the tem- 


perature rise in a cable carryicg current. Few experiments, 80 far 
as Iam aware, have been made to determine—even to bnt а rough 
degree of approximation—the rise of temperature in an underground 


cable, and certainly there are no data generally available мш 


under 


1 currente - varying 
different load diagrams. The Board-of Trade has enacted by No. 4 
of their Regulations that “the maximum wor carrent shall -not 


~be sufficient to raise the temperature of any conductor ..... toa 


greater extent than 30° of Fahbrenheit's theremometer," but it is very 
-any station -engineer can say whether his mains 
comply with this ulatien, and if so, with what margin of safety. 
A few general usions can, of course, be readily arrived at 
a priori; eg., under similar conditions the current densities in oon- 
centric cables shonld be less аа in pairs of singlo cables; the 
current densities in similar. cables, laid under similar conditions, 
should be less when the current is for street lighting than when for 
private supply; the current density should be less the larger the 
ecable—and so forth. Precise information with respect to a few well 
ата e cases is wanted - may it soon be rendered 
avaiable. 


Drsoession. 


Mr. B. W. Cowan opened the discussion by stating that in many 
central stations the speed of the engines varied, and con- 
sequently the periodicity also varied, and he desired to 
know whether Mr. Kilgour had tried the effsct of the varying fre- 
quency upon the Westinghouse wattmeter. From hurried tests which 
he made he found the meters inaccurate, with a very slight varia- 
tion of frequency. He was not quite clear өп the matter, but һе 
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assumed that the switchboz was filled with oil, and he would like to 
know of what the insulation of the switch was composed. He thought 
rubbing contacts under oil were very interesting, but entirely satis- 
factory. He could not understand, if a fault occurred on a certain 
section, and the fuses went on that section, why the fases did not 
also blow on other sections, and he pointed out the advantages of the 
Andrews method of distribution. He thanked Mr. Kilgour for his 
kindly trestment о? transformers, and wished that every user would 
take the same care; he thought manufacturers would have a far 
better time of it if they did. With to the trouble experi- 
enced on the are lighting transformers, he thought this might be dae 
to damp owing to the machines being used in*ermittent]y. | 
Mr. W. Н. H. бин was anxious to have information with regard 
to the 200-volt over at Cheltenham, aud also any experience 
the author had had with 2CO-volt arc and incandescent lamps. _ 
Mr. Sxovrts could not understand why the current for customers 

. supplied at 200 volts pressure should cost 10 per cent. more than if 

вар at а pressure of 100 volts. · 
r. B. Z рв FannaNTI bae qus that, although it wascartsinly the 

right thing from the point view of electrical engineering and 
distribution to supply at the e pa of 200 volte, it was 
. startling that customers should be penalised to the ex'ent of а 10 per 
cent. increase. The Metropolitan Company origidally stated that 
they could supply at almost any voltage, giving some customers 100 
volts pressure, but the majority desired to b» supplied at 50 volts 
pe as there was found to be а distinct advantage in the use of 
. 60-volt lam a id чае fat more pues and ск ты по$ 
so great. out the present experienos. Нз agreed 
with the suthor as to the advisability of making al danger as 
apparent as possible, but at tho same time it was essential that death 
traps should not be left, and that everything should be as safe as 
possible. He did not think that the members need trouble them- 
selves with regard to the heating of the mains in the street so lo 
as the cable stood. Some tests which were made by the Li 
inspector on Oallender’s mains which were originally laid down in 

: Liverpool proved that they were within the bounds of safety. 
Ax. KiLaovs, in reply to Mr. Cowan, stated that with regard to 
the Westinghouse wattmeter, he found that & 1 per cent. change of 
frequency caused about cent. error. The switchboard boxes 
were filled with oil, and the rubbing contacts had proved to be 
exceedingly satisfactory. "With re to the Andrews return cur- 
rent cut-out, he did not like age | ying the mechanical contrivances 
at ше пио and the ш tha аа for their prenions 
wculd depend largely u experience others. He n 
had much experience with 300-voltaro lamps, but there was no doubt 
+ that 200-volt incandetcent lamps had a considerable lower efficiency 
than had 100-volt lamps. It meant great effort to get a 16-O.P. 
200-volt lamp with a 3j watts per candle тар, With rd 
‘to the change over to 200 volts at Cheltenham, they offered their 
customers 83 per cent. rebate if current were taken at a pressure of 
200 volts, consequently the 10 per cent. increase did not affect them. 
He promised to make some teste of feeder mains shortly, and he 
| те glad to communicate to any member regarding the results 
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Tum chairman of the Electricity and Lighting Oommittee (Dr. 
Walter Smith) has presented to the Vestry & report recording the 
chief matters which engaged the attention of the committee during 
1898. The report shows that in the 12 months 176 additional con- 
saumers were connected to the mains, these representing a demand for 
supply to 5,974 16-0.P. lamps, 36 arc lampe, and 13 motors of a total 
of 194 horse-power. The net result of the year's trading, after pay- 
ment of interest and instalments on loans, has been a profit of 
£4,175. In view of the utility of the tables compiled by Mr. H. J. 

Mensies (the former chairman of the committee), Dr. Smith has 
thought it desirable to continue them in the present report. 

The first table, which relates to the revenue and expenditure of the 
eleotricity undertaking since the inauguration of the first atation in 
1892, shows that the gate profit made down to the end of 1898 
amounts to £14,939. . In two years, 1892 and 1896, a deficit totallin 
£3,493 was made, thus reducing the profit to £11,446. . The secon 
table gives the number of units sold and the cost and price realisod 

per unit. It is as follows:— { 


— 


Umrrs Sor p, Paros Rearen AND Cost. 


| А+ 
rear, | Number ot unius | Average | Average | Average | тош 
^ sod. realised. production. Mor 
аа зл С 126 1.3 
| і : 
d d. d. d. 
1892 435,519 | 6 46 2 28 6 88 
1893 591,893 6 35 18 53 
1894 719,484 | 56 À 323 18 50 
1895 849,987 53 | 35 | 16 61 
1896 1,201,229 54 9:8 20 58 
1897 1,520,354 52 29 13 43 
1898 1,996,877 4:59 | 2 94 1:15 4'09 


In the third table, details aro submitted analysing the оой in 
pence per unit. 


completed in order to meet the coming winter's demand. 


ANALYSIS or Costs її Pswou РЕВ UNTI. 


carbon. | taxes. 


d. d d. d. d d. à d. 
1892 163 24 130 34 — 71 | 3% 460 
1893 1268 17 272 92 — 34 | 09 35 
1894 | 99 18 м, 80 10 35 11 371 
1896 95 | 10 67 | 118 | 10 | 36 | 18 349 
18986 -99 17 72 | 107 12 | 3 | 90 380 
1897 84 09 861 92 | 09 | 24 | t9 289 
1898 84 07 | 60 | 104 | 07 | 19 | 12 293 


4 comparison of the costs in Bt. Panoras with those obtaining ia 


the case of some of the London com is given in the fourth 
table. This indicates that the corresponding total cost with the 
Ohariog Oross Company is 2:32d. per unit; the Chelsea Company 
2954d.; the Kensington Company 3041.; the Bt. James's Company 
1:944 ; the Westminster Company 2 281. ; and St. Pancras 293d. Ia 
the fifth table it is вото that the capital expenditure in Bt. 
Pancras at the end of 1898 had reached £241,993, or at the rate of 
24. 5d. per unit, sold in that year; 23. 9d. in 1897; 38. 1d. in 1896; 
25. 84d. in 1895; 3a. 044. in 1894; 3s. 21d. in 1893; and 4s. 1d. per 
unit sold in 1892. 


` With regard to the Regent's Park station the report points out that 


they will be 
The plaat 
to be installed under ezing contracts comprises two 760-H. P. 
engines and dynamos and four dry back marine boilers together with 
condensing plant and feed water heaters. In addition to these the 


the «z'ensions are progressing, and that it is ho 


` Vestry recently sanctioned a further expenditure of £19,000 for two 


other engines of similar powers and two additional boilers. The p'ant 
at the King's Road station is now fully employed, and the question of 
extending the station is receiving the attention of the Electricity 
Committee. In the meantime the water in the North Metropolitan 
Canal is being utilised for condensing purposes. - 

The report then deals with the extensions in the public arc 
lighting and gives а complete and comprehensive list of the streets 
in which mains are laid throughout the parish. It mentions that 
duriog the year one claim was made under the Workmen's Oom- 
pensation Act, and that this was satisfied by the payment of £90 
uuder the policy taken out with the Scottish Employers Liability 
Insurance pong eel The present capacity of thé Regent's Park 
station is 1,060 kilowatts, and that of the King’s Road station, 790 
kilowatts. In conclusion, the report gives the following table, show- 
ing шелше demand upon the two stations during the year ending 

Ap t:— 


Amperes. 
Month. | Total amperes. 
| Regent's Park. , King’s Road. 

1898. 
May... А 5,240 | 2 950 8 220 
June е 4,070 | 2.870 6.940 
July * 4.820 2 780 7.600 
August " 4,950 2,993 7,243 
September " 5,100 3,680 8 780 
Octob ar 5 4.540 10,340 
Novembar 6 310 4,870 11,210 
December А 6,520 5,030 11,630 

1899. 
January 7,180 | 4,830 12,010 
February 6,660 | 4.860 11,520 
March .. 6,140 4,805 10,945 
April 6,500 4,650 11150 


ALUMINIUM FOR SWITCH WORE, BUS 
BARS, &c. | 


Br ERNEST KILBURN SCOTI. 


THE rise in copper is becoming а serions matter for eleotrioal 
firma, and although there seems little doubt that it will 
eventually collapse, this desirable event may not happen for 
many months. Oae resu't of the rise productive of much 
good isthe increased attention which is being given to 
alaminiam as an electrical conductor. Owing to inc 

production,” the price of aluminium has been gradually 
ee € P € —— € — MH — 


* In the United States of Americ: the total output of aluminium 
during 1897 was over three times the output of the year 1890. 
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creeping down until, taking into account their relative con- 
ductivities and weights, the two metals, aluminium and 
copper, almost overlap at present prices. 

he advantage of using aluminium on a large scale аз an 
electric conductor was first recognised by the Aluminium 
Reduction Company at Niagara. Abont 8,000 Н.Р. had to 
be transmitted at 300 volts, continuous current, from the 
turbine house on the river bank to the reduction building at 
the top of the cliff, a distance of about 280 feet, and for 
this purpose a number of bare aluminium rods, about j-inch 
diameter were employed. Current was also distributed to the 
various aluminium pots by meats of rectangular section bus 
bars of aluminium of about 7 square inches cross-section. 
The plant was put down about three years ago, but even at 
that time the total cost of the installation is said to have 
shown a saving over copper, and the company’s engineers 
were convinced that alaminium had a future as an electric 
conductor. 

‘Of course, owing to its greater sectional area for a given 
current, it is as a bare conductor that it shows to best 
advantage. There are many cases where it could be used as, 
for example, the bus bars of large switchboa:ds either to 
fasten directly on the slate or be supported behind the board 
by projections from the cast-iron standards. The increased 
sectional area gives larger contact surface for connection 
bolts, cable eyes, &c. | 

As Connections between Accumulator Switches and the 
Regulating Cells.— This is always a very heavy item, but 
especially so where the generating station is badly planned 
and the switchboard a long way from the regulating cells. 

As Switch Arms.—Heavy currents and long breaks 
necessitate switch levers of 18 inches, or even more, in 
length, and these if made of a copper alloy or gun-metal 
bring considerable stress to bear on the slate or marble on 
which they may be mounted. Obviously, with a light weight 
switch arm a more sudden break can be allowed. 

For Transmission of Power Lines.—Many of the long 
distance transmission schemes abroad are for mines, &c., 
situated in most inaccessible places, and therefore on account 
of the considerable raving in the weight there seems to be 
an opening for the use of bare aluminium wire, апа 
incidentally also there would be a slight saving in insulators. 

For Removable Telephone and Telegraphic Lines.—The 
reduction in weight is а specially valuable feature for field 
military purposes, ав the size of the conductor for such work 
is fixed at a certain minimum size for mechanical reasons. 
The saving in weight over copper is therefore practically ав 
8:8 is to 1. 

Portable Testing  Instruments.—Some of the portable 
teming sets, ammet«ra, ohmmeters, &c., at present on the 
market are exceedingly heavy, and although there are com- 
pus few users of such apparatus, makers would un- 

btedly find it pay to use the lighter metal more freely. 

Brush-holders.—A]uminium alloy castings have been used 
for brush-holders because of the variation of pressure (due 
to gravity) between the brushes on the top side and those 
on the under side of a commutator. The lighter castings 
reduce this variation, whilst at the same time the total 
weight on the brush rocker is considerably reduced in large 
mac 


Pare aluminium has a specific conductivity 67 per cent. 
that of pure copper. With J per cent. of impurity the con- 
ductivity is reduced to 61 per cent., whilst with 1 per cent. 
impurity the conductivity is 59 per cent. It is when we 
compare the castings made in the two metals that aluminium 
shows to best advantage, for although both must be alloyed 
with other metals to give sound castings, the reduction in 
conductivity on this account is relatively greater with copper 
than with alaminium. Good nickel aluminium castings can 
be made having a conductivity of 45 to 50 per cent. that of 
rolled copper, but it is very seldom that ordinary copper 
alloy castings such as are used every day for switch work and 
aimilar p exceed this figure. There is little difference 
in the tensile strengths. | ' 

For some time there was a difficulty in getting good 
aluminium alloy castings, but this has now practically dis- 
appeared owing to brass founders and others having learnt 
by experience the psculiarities of the metal. Soldering and 
brazing, although they can be performed, are still drawbacks 
when comp with copper, but there is this to be con- 


| purposes.” A. L. 


sidered, that for most of the purposes enumerated abov« 
mechanical joints may be used ; in fact, for some purposes 
they are preferred. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTB.—1699. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 


Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


9,606. "Improvements in electric telephony.” C. Apams-RaNDALL. 
Dated May 8th. 

9,807. Improve nents in phase transformers and the application 
of the same to starting monophase electric motors.” E. В. WEDMORRE. 
Dated May 8th. | 

9,616. “Ап improved method of displaying advertisements, 
pictorial or otherwise, by proj:ction with lenses and clockwork move- 
ment or electric motor.“ W. THoMsoW and the “JacrHo” PATENT 
AUTOMATIC ADVERTISING Lamp Company, Limtrep. Dat:d May 8th. 

9,622. “Improvements in electrically heated smoothing irons or 
the like.” W. D. FnOUSOR and Т. Н. McMurray. Dated May 8th. 

9,631. "Improvements ia or connected with electrical conductors 
and anodes for electrolytic and similar purposes.” THE GENERAL 
ELECTROLYTIC PARENT Company, ІлміТЕР”, L. HARGREAVES and 
W. Втоввз. Dated May 8th. (Complete.) i 

9,632. “An improved high insulation lampholder." 
Heaton and H. 8мітн. Dated May 83h. (Complete.) 

9,659. “Improvements in electric signalling instruments.” H. W. 
SuLLIVAN. Dated May 8th. 

9,672. “Improvements in electric switches.” J. E. SPAGNOLETTI 
and J. CRookrs. Dated May 8th. (Complete.) "T : 

9,674. “Improvements in telephones" E. Wirsom, C. J. Evans 
and Н. Gonsar. Dated May 8th. : 

9,681. “Improvements in circuit breakers.” R.BmrriELD. (L. В. 
Stillwell, United States.) Dated May 8th. 

9,707. “A new or improved magneto-electric machine.” H. A. 
Dawson. Dated May 9:h. | | 
. 9721. "Improvements in electrical distribution boards.” J. R. 
Овлта, jan. Dated May 9th. | 

9,723. "Improvements in thermopiles.“ E. D. Үоона. Dated 
May 9th. 

9,729. “Improvements in or relating to the Marconi system of 
wireless telegraphy.” G. H. Ѕмітн. Dated May 9th. 

9,750. "Improvements in printing telegraphs.” B. J. B. Mrs 
(J. R. Tucker, C. C. Hinckley, and K. Himrod, United States.) Dated 
May 9th. (Complete.) 

9,791. "Improvements in apparatus for receiving Herts electric 
undulations or waves.” E. DucnmErBT. Dated May 9th. (Complete.) 

9,811. "Improvements in or relating to the manufacture of insu- 
lating material for electric cables and the like.“ G. E. Нитг. Га. 


F. W. 


Dated May 91h. 


9,813. “Improvements in telephones, microphones, and the like, 
and in switch mechanism for ваше, automatically operated by the 
introduction of a coin.” Dated May 9th. 

9,822. “А new or improved switchboard or block for elec‘rical 
W. WARD and K. Wirson. Dated May 10. 

9,848. ‘Improvements in electric letter boxes and call boards." 
J. P. Мооав. Dated May 10th. 

9,882. "Improvements in electric ligating apparatus, especially 
applicable for railway and other vehicles." E. J. PRESTON (of the 
firm of J. Stone & Oo.), aud A. B. бп. Dated May 10th. 

9,894. "Improvements in, or connected with, lamps or lanterns.” 
8. WrLLouGHBY and Е. J. WickgNDESX. Dated May 10th. 

9,938. “A new or improved protective coaduit for the carrent 
conveyers of electric railways.“ А. PETZENBORGER and A. HAISL. 
Dated May llth. (Complete). 

9,966. "Improvements in the manufacture of protecting casings 
or tubular stractures for electric cables.” A.J. Воогт. (J. Jung- 
blutb, Germany.) Dated May llth. (Complete.) 

9,972. ‘Inverted third rail electric railway system.” L. E. WAL- 
Kiss. Dated May 11th. 

9,981. ''Electrically-driven machines.” 
EnmgENREICH. Dated May 11th. 

9,987. “ Ар improved binding post or devics for connecting elec- 
trical apparatus.” H. H. Laxe. (A. В. Shuttack, United States.) 
Dated May 11th. (Complete.) 

9,989. “Improvements in, and relating to, the governing of 
engines used for driving electric generators in electric distributing 
systems" H.A.Mavoz. Dated May 11th. 

9,999. Automatic electrical ring-off appliance for telephone sta- 
tions" BrexEws Bros & Co., Lap. (Siemens & Halske Actien- 
gesellschaft, Germany.) Dated Мау 11th. (Complete.) 


T. H. JosgPH and J. J. 
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10,016. "Automatic electro-magnetic switch applied to incan- 
descent lamps for lighting the same in series to prevent the pos- 
sibility of a pillar being in darkness." F. Олвтев. Dated May 12th. 

10,029. ‘Improvements connected with the controlling of shop 
window illuminating electric lamps and the like." W. Росагаз. 
Dated May 12th. (Complete.) 

10,035. “Improvements in apparatus for the production of czone 
by electricity." J. H. LAwPREY. Dated May 12th. 

10,040. Improvements in printing telegraphs.” L. OBREBOTANI 
and A. Sanaa n. Dated May 12th. (Complete.) 

10,065. “An improved antiseptic mouthpiece for use in connection 
with telephones and the like." Н. H. Lage. (O.W. Hutchings, 
United Btates.) Dated May 12th. 

10,081. “Improvements in electrical resistances and similar 
apparatus" M. Levy. Dated May 12th. 

10,094. “A device for shielding fallen wires from overhead 
electrical conductors, and for supporting the latter." G. S. HOLMES. 
Dated May 13th. 

10,095. “А devioe for shielding fallen wires from overhead 
electrical conductors." T. Ногмез and A. Surra. Dated May 13th. 

10,105. ‘Improvements in and relating to incandescent electric 
lamps." F.BSapLEB. Dated May 13th. 

10,109. ' Improvements in joint boxes for electrical installations 
and connections therefor.” G. WiLkimsow. Dated May 13th. 


ё 10,119. “Improvements in electrodes for batteries." G. НЕтрвг.. 
Dated May 13th. (Complete.) 

10,124. "Improvements in telegraphic instruments.” P. B. W. 
KzmnsHaw and H. H. Внлнкѕ. Dated May 13th. 

10,180. “ Dpto in and relating to electric aro lamps." 
J. W. Ewart. Dated May 13th. 

10,133. ‘Improvements in systems of control for electrically- 

ropelled vehicles." Tus Ввггтвн THomson-Houston COMPANY, 
irap. (W. B. Potter, United Btates.) Dated May 13th. (Complete.) 

10,134. “Improvements in controlling devices for electric motors.” 
THs Ввіті5н THomson-Houston Company, LrwrrED. (F. E. Case, 
United States) Dated May 13th. (Complete.) 

10,135. Improve ments in controlling devices for electric motors.” 
Tur Bnarrisg THomson-Hovustom Company, LIuII Ip. (W. B. Potter, 
United States.) Dated May 13th. (Complete.) 

10,186. ‘Improvements in systems of controlling electrically 

ropelled railway trains.” THe BnrrsH THOMSON - HOUSTON 
8 (H. W. Beck, United States.) Dated May 13th. 

10,150. “Improvements in thermostatics.“ F. W. Gor Bx. 
(L. Morgenstern, Germany.) Dated May 13th. 

10,153. “Ап improved method of controlling mechanisms by 
means of Hertzian waves.” E. Wirsom, C. J. Evans, and H. Gopsat. 
Dated May 13th. 

10,168. ‘Improvements in magnetic circuit breakers.” H. H. 
Laxe. (W. M. Soott, United States.) Dated May 13th. 

10,164. "Improvements in interrupters for electric currents.” Н. 
T. ёмон. Dated May 13th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
Тномрвон & Oo., 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 

12,455. “Imprcvements in and relating to prepayment devices 
for use with telephones." В. SILBERBERG. Dated May 20th, 1897. 
Telephones:— Relates to telephonic apparatus сраашо by а »pecial 
key, purchasable previously instead cf by a co The bo thrust 
into a rotary holder disengages a bolt by its cam-groove, and is then 
turned through a quarter of a revolution into the position shown, so 
that it engages a pair of jaws which extend from a sliding rack in 
engagement with a pinion locse on a handle shaft. The shaft which 
have to be turned to ring up the connecting clerk is coaxial with the 
handle shaft and has a ratchet clutch engagement with it. Normally 
it is locked by a bolt engaging a fast notched wheel, but an arm pro- 
jecting from the key-holder draws the bolt. After ringing up the 
clerk and getting connected, the user turns the handle in the reverse 
dim ction, whereby through the intervention of another ratchet clutch 
the low pinion is turned, and the rack draws the key into the 
apparatus. The key thrusts before it the vertical arm cf а bell crank 
having a horizontal arm, which lifts a rack bar, the subsequent 
detcent of which is timed by clockwork. Both in rising and descend- 
ing the bar makes two signals which tell the controlling clerk when 
to let the conversation begin and end. 10 claims. 


12,469. “ An improved method of arranging the coils of a set of 
electrical resistances, and means for manipulating tle same.” J. Н. 
Reeves. Dated May 20th, 1897. Resistances arranged in parallel 
seta connected in two circuite are provided with blocks and plugs, 
such that insertion of one plug cuts out corresponding resistance in 
both circuits. Two series of blocks are separated by insulation and 
connected to the resistances. Each plug is made with two conduct- 
ing rings separated by insulation. 1 claim. | 

12,549. Improvements in plates for accumulators.” W.MAJERT. 
Dated May 20th, 1897. Plates or electrodes are built up of bars or 
ribbons which are corrugated, as shown, for the purpose of more 
securely holding the paste. The projecting portions of ribbed plates 
may be treated in the same way, and polygonal or other gratings may 
be corrugated at the edges, 2 claims. 


12,957. “Improvements in transforming alternating into em- 
tinuous electric currents or vice versá." A. MuLLER and H. Tupos. 
Dated May 26tb, 1897. Relates to means for converting alternating 
into direct currente, and vice versá, for charging secondary batteries, 
&c. In converting an alternating current from a generator, a com- 
mutator is driven synchronously by & motor, and to prevent sparking 
at the contacts а polarisation battery is switched in for the p 
when the tension of the current is below that of the secondary 
battery. The commutator carries a number of contacts, connected 
with rings on which the brushes rub, connected with the battery. 
Between these contacts are contacts connected to the rings on which 
the brushes rub, connected with the polarisation battery. The 


brushes are connected to the generator. The apparatus may be used 


for converting continuous into alternating currents by supplying a 
continuous current from & battery or other source, and rota the 
commutator by a suitable motor. Similarly, it is stated, polyphase 
currents may be converted, and vice versci. 1 claim. 


18,970. “Improvements in and relating to dynamo-electrig 
machines and rotary converters." TH Ввгтіѕзн THomson-Hovsros 
Company, Limitep. (Е. W. Rice, jun.) Dated June 8th, 1897. 
Alternating current machines, single-phase or otherwise, and 
rotary converters for direct and alternating-currents, are wi 
any number of pairs of field poles, and with ring or drum armatures 
in which equipotential points around the armature are connected 
together and to connecting rings. The alternating current con- 
nections of a ring armature in an 8-pole machine are shown with 
points arranged similarly with regard to like poles, N.S., being con- 
nected together and to one of the collecting rings, to give three-phese 
currents ; the armature is also connected for converting to an ordinary 
continuous current commutator, not shown. The object is to elec- 
trically balance the armatures. 2 claims. 


13,974. "Improvements in lightning arresters.” Tas Ввгиян 
Тномвон-Носвтох Company, LiwrTED. (Axel Ekstrom.) Dated 
June 8th, 1897. А series of conducting balls are mounted оп ап 
insulating base. The ball at one end is connected to lines, while a 
number of balls at the other end of the series are connected by wires 
to fuses leading toearth. As each fuse bresks an extra spark gap is 
formed. A non-inductive resistance may be connected to the earth. 
4 claims. 

20,918. ‘ Machine for painting electric casing and the like." d. Н. 
Соттіма and G. Curria. Dated September 11th, 1897. Relates 
to apparatus for painting electric casings and similar strips. The 
casing is passed by rollers through a receptacle in which brushes are 
rotated to paint the sides of the casing. The shafts of the rollers 
and of fha реше are all geared together by wheels. The paint is 
fed by a pipe from a receptacle. The surplus paint drops into a well 
and serves to feed the lower brushes. The receptacle is fitted with 
а tap to draw off the paint from the well when required. 3claime. 


20.996. Imprevements in electrical cut-outs.” O. M. DoBMAN 
and R. A. Sum H. Dated September 13th, 1897. The vents in fuse 
cases are covered by а layer «f wire gar 22 or other permeable incom- 
bustible material The vent is closed by a layer«f wire gauss or 
other porcus fabric. In & modified device in which & channelor 
chamber in the base is filled with incombustible material such as 
asbestos, or a bundle of wires or the like. A porous fabric may also 
be arranged. The fuse case may be partially constructed of gause 


after the manner of a Davy lamp. 3 claims 


21,1110. " Improvements in arc lamps with double globes.” W.H. 
WHEATLEY. (Allgemeine Elektricitäts Gesellschaft, Germany.) 
Dated September 14th, 1897. Relates to a clutch lamp with an 
enclosed arc. The lower carbon and inner globe are carried by rods 
оп a plate. The upper carbon passes through a circular clutch which 
is connected by links and levers with the armature of an electro- 
magnet carried on the plate. The clutch consists of a blcck having 
radial slots to receive rollers, and an annular slot to receive short 
axles on these when the clutch is lowered, the rollers are moved 
upwards and outwards by contact with an annular stop disengaging 
the carbon. The inner globe is closed by a cover which rests on it 
and is held in place by the guide rode. The outer globe is cemented 
into the bottom of a cylindrical casing which is hung by links from 
hooks on а sling. The plate of the lamp reste on the casing and is 
held in place by pins engaging vertical slots in the eling, thus closing 
the casing and outer globe. 5 claims. 


22,206. Machine for making storage battery plugs." O. Porras. 
Dated September 28th, 1897. Consists of a machine for coiling up 
lead ribbon into spiral plugs for use in secondary batteries. The 
ribbon may first be fed between two adjustable rolls, one of which 


has a grooved surface во as to form a ribbed or roughened face on one 


side of the ribbcn, but this operation may be dispensed with, or be 
otherwise performed. The ribbon then passes between two adjustable 
feed rolls, and is cut into pieces cf the length required by a үө 
cutter. The length required may be varied by altering the speed 
the cutter. The ribbon is then fed slong by a reciprocating pawl 
and passes under a wheel and over a spring roller between two 
ved or roughened surfaces, the former of which rotates while the 
tter is pressed upward by springs, so that a coil is formed. Ina 
modification the surfaces are rectangular instead cf cylindrical 9 
claims. 

27,508. "Improvements in and connected with the extraction ot 
gold by electrolysie." O. Manon. Dated November 23rd, 1897. 
The object of the invention is to provide а suitable spparatus for the 
extraction of gold from ores by electrolysis. A vessel of ay 


venient shape has the bottom floored or tiled with carbon plates, 


having attachments for electrical connection. This floor forms the 
anode. The vessel is then partly filled with crushed ore and a solation 
of any suitable chloride. At the upper part of the vessel a tray is 
placed with a perforated bottom. In this tray a plate of metal is 
placed to form a cathode. 4 claims, 
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The Institation cf Electrical Engineers ... 916 argely adopted a scale of five, but equally empirical, an 
Dr. Tommasi “ Oa the Law of the P roportionality of the Elec- each observer is thrown on his own idea of what each word 
tromotive Force of Decomposition” ... 917 МЕ 
New Patents . ..  .. 919 description really means. 
3 Patente of 1885 E xpiring in June, 189 1899 о ж The author refers to the Ringelmann smoke scale as the 
aaa best yet presented. We have ourselves used the Ringelmann 
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scales with pleasure, and have previously referred to them in 
these columns. Some further description will not, however, 
be out of place. 

Ringelmann represents different shades of colour by means 
of two series of black lines drawn regularly at right angles 
on a sheet of white paper. He varies the breadth of the 
lines so as to shut out more or less of the white surface. 
Seen at a distance of about 80 feet or 100 feet, though we 
have found 50 feet a very convenient distance, there is 
nothing visible of the chess-board appearance; the white 
rectangles and black lines merge into a uniform tint of 
grey. 

In using the йрй shades we hung the paper where 
we could see both it and the chimney to be tested, and it 
was not difficult to determine which shade represented most 
nearly the particular smoke shade from time to time. Any- 
one can draw these diagrams for himself to any size he may 
desire. It is of course essential that they should be accurate 
when they will form & standard of comparison, and as such, 
in France, America, and in this country, they have already 
been printed. There are six shades, No. (0) all white, to 
No. (5) all black for very black smoke. 

The intermediate shades of (1) light grey, (2) darker 
grey, (3) very dark grey, (4) black, are drawn as follows :— 

1. Black lines 1 mm. thick; white spaces 9 mm., the 
black lines crossing at right angles. 

2. Black lines 2°3 mm. thick; white rectangles 7°7 mm. 

9. Black lines 3'7 mm.; white rectangles 6:3 mm. 

4, Black lines 5˙5 mm; white rectangles 4:5 mm. | 

Thus all the black lines are drawn at 10 mm. apart, centre 
to centre. They may be drawn to double scale and photc- 


graphed down, the ratio of black to white will be the same, 
C 
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but the distance for them to be placed from the observer will 
vary. The true distance is that at which all the lines merge 
into an even shade of grey all over the surface. Mr. 
Donkin advises two observers, one to note colour, the other 
to plot same every minute on а chart, upon which the par- 
ticulars of stoking should be noted. We agree with Mr. 
Donkin that Ringelmann's scales are the best. They are 
much used in France. | 


THE COAL SUPPLY OF KENT. 


SomE nine bore holes are in progress in Kent with a view 
to the finding of coal. Since the deep borings at Totten- 
ham Court Road, Turnford, Harwich, and other places, 
demonstrated the existence below the comparatively recent 
strata of the London Basin of old rocks at a comparatively 
small depth, and the later boring at Culford showed pre- 
carboniferous rock at a depth of little over 200 yards, there 
has ғе in a strong disposition to prove the opinion of 
Godwin Austin, expressed 48 years ago, that beneath Kent 


there probably existed hidden folds of coal-bearing rock. 


forming a portion of the coal field of which the fields of 
Somersetshire and the Ardennes are but extensions. Already 
proved near Calais, Dover seemed particularly suitable as a 
place to be tested, and shafts are now being sunk to win the 
seams there found. It is to be hoped that success will attend 
thee efforts at a depth of 2,000 feet; a 2-foot or even a 
4-foot seam of coal is costly to get, and much depends on 
cheap carriage to market if the coal is to be sold at a profit. 
Excepting the pits which may have access to the ses, the 
prospect of sufficiently low freight rates by the existing lines 
in Kent is not very reassuring. Coal brought to London by 
the Northern lines is charged fully twice as much—indeed, 
four times as much—as ought to pay handsomely for 
carriage, and, so far as this goes, the Kent coal, if obtained, 
will only have to compete with fuel of unnecessarily high 
price, and could the Kent coal be carried to market for a 
reasonable sum, it ought to be possible to mine it at a profit. 
Coal can be delivered in the neighbourhood ef pita in the 
North and Midlands for, say, 5s. perton. There is a huge 
margin for carriage between a selling price of 5s. per ton and 
the London price of 15s. and 20s. 

For some reason not very easy to fathom, the southern 
railroads of England appear all to have fallen into thoroughly 
incompetent management. They appear unable to conduct 
either passenger or goods traffic on lines which suggest them- 
selves to common-sense men. With coal within 50 miles of 
London, in a district where, even if well managed, the rail- 
ways are insufficient to properly serve the district, there should 
be some prospect of constructing an entirely new and direct 
main line to London, with branches to the new coalfields, 
and working by electricity. The current could be cheaply 
generated at the mines and transmitted upon the high tension 
system. Being a railroad, and fenced in, a third-rail system 
only would be necessary. Being originally devised for elec- 
tric traction, there would be no old plant to throw away, во 
dear to the heart of the average railway director. 

It may be that while some of the coal found will be of 
excellent quality, much of it may be quite inferior. Here, 
again, starting ab initio, what may be a poor steam coal may 


be eminently suitable for gas production. The employment 
of large and comparatively tall gas produoers of the blast 
furnace type with electricity generated by gas-driven 
machinery presents itself at once as embodying all the 
features of latest modern practice, while at the same time 
power is being produced from coal without smoke. Such a 
utilisation of coal—and the Kent coal will be of bituminous 
variety—in an agricultaral district where manures are во 
essential to the crops and smoke is undeeirable, presenta itself 
as a means of producing power smokelessly, and, if it is 
desirable, of manufacturing sulphate of ammonia, as in the 
residuals plant of coal-nsing blast furnaces. The objection 
on esthetic grounds to the finding of coal in Kent and Sussex 
would still exist. It would be impossible to carry on such 
an industry without some harmful results. But it ought to 
be possible, and it is possible, to condact the operation of 
coal getting and power produotion so innocuously as not 
to be noticeable except by actually seeing the works. The 
visible effect on vegetation ought to be nil. Disfigurement 
should cease at the boundary wall of the pit head and power 
house. All this is possible, and economical. 


Electricity in a Ceylon Tea Factory.— From the 
Ceylon papers we understand that electrical power trans- 
mission has been adopted by Messrs. Whittall & Oo., who have 
laid down a plant at Hayes Estate, in the Morowaka korale, 
the property of the Union Estate Company. A waterfall 
situate a third of a mile from the estate, with a fall of 
250 feet, develops in a Pelton wheel 18} brake H.P., and this 
drives various machinery, including a Brown's roller, a 
82-inch Rapid roller, an Economic roller, a Downdraft 
Sirocco, а No. 3 Dessicator, a Venetian dryer, a Roller 
breaker, und a made-tea sifter. Overhead conductors (bare) 
convey the current to the motors in the tea f rubber 
insulated cables being used within the building. The plant 
is entirely in the hands of coolies, and it was erected under 
the supervision of Mr. Garratt, engineer to Messrs. Whittall. 
The scarcity of fuel and the difficulties of vine ia in such 
parte of the world should lead to considerable сор 
of this nature, where the water power available is sufficiently 


large for the purpose. 


Standards for Direct Connected Sets.—At the May 
meeting of the American Society of Mechanical Engineers a 
paper by Mr. Stanwood was read, in which attention was 

rawn to the necessity for some Vans ir ent ав regards 
generator sets. It was observed that electri 5 e 
built without reference to the engine to drive them, b 
played havoc with standardised engine construction. A 
sentatives present from both the engine and dynamo building 
industry took part in the discussion, and agreed there was 
really no difficulty in deciding upon а set of standards which 
would accomplish all the author aimed at, and it was unani- 
mously agreed that the eociety should communicate with the 
American Institute of Electrical Eogineers with a view to 
the appointment of a joint committee to determine and 
reoommend а set of standards of capacities, speeds, and 
dimensions of those parts affected by the combination of 
engines and dynamos in one set. Thus, again, we find prac- 
tice is being standardised. It is sometimes thought that 
standardising leads to the stoppage of This is not 
necessarily the case. Its tendency properly controlled is to 
check hasty changes, but with proper discussion it tends also 
to make known novel points and improvements, and 
standards can be developed on sound lines, Bat standardisa- 
tion is perhaps chiefly beneficial in putting a stop to the waste 
and inconvenience of a too great multiplicity of types. In 
engineering there is no objection to distinct speoies— we do 
not desire too шару variants on these species, 
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THE EXPERIMENTS OF PROF. HUGHES ON 
ETHER TELEGRAPHY. 


Bv J. MUNRO. 


Pror. HUdHES was kind enough to show me his original 
experiments on ether telegraphy whilst he was at work on 
them, bat althongh I suggested their publication he declined 
to sanction it. Now that Mr. Fahie has drawn the secret 
in a letter from him, I am able, by his courtesy, to write the 
following account of them :— 

In 1877, ав we already know, Prof. Hughes, confined to 
his rooms with & cold, began the experiments which led to 
the invention of the microphone. He seems to owe that 
chill the better part of his renown ; for it introduced him to 
а series of discoveries which hung together. In workin 
with the microphone he was troubled by induction, an 
devised not only & method of annulling it on telephone 
lines, but the induction balance and sonometer. A still more 
valuable prize was lurking in this corner of research, like а 
nugge& of gold in the sand of the prospector, and had he 
been careless or unskilled he might have missed it, as many 
miss their luck, for want of eyes to see. 

. When at work on his induction balance, a battery and 
interrupter in the primary, and a telephone in the secondary 
circuit, he was troubled sometimes with a noise in the tele- 
phone, and could not get a balance. The source of the evil 
was & loose joint in the wire of the secondary circuit, and on 
substituting a microphone for it he found a similar disturb- 
ance in the telephone. Apparently the effect was not 
caused by the induction of the primary on the secondary coils, 
which he could suppress by adjustment, but was directly due 
to the “ extra s ái койге! а& the interrupter in making 
&nd breaking the current. | 
The phenomenon was new to him, and he began to investi- 
it, with his usual self-made apparatus of the simplest 
ind—sewing néedles, bits of cork, wood, and carbon, odds 
and ends of wire, pomade bottles, penny bores, purchased at 
а dentist’s, and presumably for holding false teeth, not for- 
getting, of course, the indispensable red sealing-wax to stick 
the parts together. I am afraid that a dealer in old 
curiosities would scarcely give the entire collection house 


room. 
The infinite pains Prof. Hughes must have taken are well 
shown by what remains of these instraments and the square 
black note books filled with numerous experimenta in ink or 
pencil, dated or dateless, some of them marked extra- 
inary ” or “important.” The most interesting or frnitfal 
of them run from October to the end of 1879, but he did 
not quite abandon the subject until 1886. | 
At the outset he joined a single cell, в (fig. 1), in circuit 


with a olookwork interrupter, I, and a pri coil, c, from 
the induction balance. his “ transmitter” was connected 
by a wire, w, several feet in length to the “receiver,” a 
telephone, T, in circuit with a microphone, M, and the 
ав spark" of the interrupter was distinctly heard in the 
telephone. . | 
E "he battery, B (fig. 2), а simple acid cell in а pomade 
bottle, and small mahogany bobbin, c, about 2 inches 
in diameter, wound with copper wire, covered with green 
‘silk, produced no, visible spark when the current was broken, 
but strange to say it seemed to charge the whole atmosphere 
and walls of the room forthe moment. With a battery of 
six cells the effect was so strong as to damage the insulation 
of the coil. | 

The noise in the telephone was influenoed by the nature 


of the extra spark. With an electromotive foroe of „} volt 
it was better than with several cells. It was louder and 
clearer when the contacts of the interrapter were of metal to 
metal, not metal to carbon or carbon to carbon. Again, an 
iron core in the coil, though it gavea stronger spark, did not 
improve the sound, bat on the contrary. Indeed, the spark 


from the Faraday electro-magnet of the Royal Institution 
excited by a large Grove battery, had little effect on the 
microphone aud telephone. Even a dynamo at work beside 
the receiver gave a very poor result. 

The tiny spark from a stick of sealing wax rubbed on the 
sleeve was more effective than the d from a big 
Leyden jar, bat a spark was requisite, for the jar, heavily 
charged and simply held near the microphone, did not seem 
to influence the telephone. 

The Professor concluded that a small, thin, quick spark 
was better for the purpose than a large, thick, slow, or “ fat" 
spark, to use his own term. A short, sudden, rather than a 
long, gradual ее potential is desirable, and hence it 
does not follow increasing the size of the gparks will 
improve the efficiency of the “wireless telegraph.” More- 
over, the sinuous currenta necessary to transmit speech are 
unsuited for the microphone '*ooherer," and a “ wireless 
telephone” cannot be expected unless a different method is 
found out. ! 

. Prof. Hughes tried many experimenta to satisfy himself 
that his reoeiver, in other words, hig microphone and tele- 
phone, was influenced by the extraspark and not by the ordinary 
electro-dynamic induction. Не inserted coils in the trans- 
mitting and receiving circaits, placing them parallel and at 
right angles to each other, that 1s to say, in positions favour- 
able and uufavourable to induction, but without modifying 
the effect. He also reduced the number of turns on the 
coil, c (fig. 1), and even eliminated it altogether, but when 
the battery and доц were only connected by 3 inches 
of wire, and the microphone to the telephone by. as little, he 
still heard the sounds of the “make” and break. That 
electrostatic induction did not count, was tried by 


inserting charged conductors of surface, for example, 
metal di in the circuits, and shifting their posi- 
tions with to each other. Ар tly the influ- 


ence might be described as conduction rather than induction. 
In short, s dirum pum ке qus е the m 
rupter was able to charge the whole space. It 
appeared to radiate electrical impulses or waves in all direc- 
tions as а burning spark radiates light or heat, and these 
electrical rays impinging on the microphone produced а 
5 current in it which caused a sound in the 
ephone. i: 

ome imagined that heat produced the ordinary action of 
the microphone, and Prof. Hughes in seeking to explain the 
new effect supposed that the electric waves excited a thermo- 
electric current in it, and the fact that heating the contacts 
or making them of different materials enhanced the effect, - 
is, perhaps, favourable to the view. If I may speak for 
myself, however, I regard the true cause of the action as a 
mystery at present. We may not understand it until we 
know what electricity is, but on the other hand, it may help 
us to that knowledge. Seemingly, the action of the receiving 
telephones of the Elisha Gray and Edison, in which a finger 
rubs on а metal plate, and a style on a chalk cylinder are also 


due to it. On suggesting to Prof, Hughes, however, that 
| D 
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electric waves might influence the chalk receiver as they do 
a microphone, and cause it to act, he thought the effect, if 
any, would be feeble. 

Of course it was highly important to find the most sensi- 
tive form of microphone to receive the rays, as we may call 
them. Contacts of metal are apt to “cohere,” or stick 
together, apparently by the electrical waves welding them. 
A microphone which is both sensitive and self-restoring, that 
is to say, does not cohere, is made with a carbon contact resting 
lightly on bright steel. Such a receiver is shown in fig. 3, 


where с is a carbon pencil touching a needle, N, and s an 
adjustable spring of brass by which the pressure of the con- 
tact can be regulated with the disc, D. Au extremely sensitive, 
but easily deranged form of microphone is represented in 
fig. 4, where 8 is a steel hook, and c is a fine copper wire 


Fia. 4. 


with а loop on the end which has been oxidised and smoked 
in aflame. The carbonised loop and steel contact are inserted 
into а small bottle, в, for safety. Another form of micro- 
phone which the Professor tried was а tube containing metal 
filings, which forestalls the Branly coherer of 1894, but as 
the cohering of the contacta is.a disadvantage, he abandoned 
it, and regards the name “coherer” as a mistake. Contacts 
of iron and mercury are sensitive, but very troublesome. 
Iron and steel cohere, but are sensitive, and keep well when im- 
mersed in a mixture of petroleam and vaseline, whicb, though 
an insulator, does not bar the electric waves from them. 

Some of these microphones, or coherers, were found, by 
experiment, extremely sensitive to small charges of electricity 
—far more sensitive than the gold leaf electroscops and 
quadrant electrometer. Even a metal filing on a stick of 
sealing wax carried enough electricity from & Leyden jar to 
affect the microphone it touched and give a sound in the 
telephone, bat it had no effect on the electroscope or electro- 
m 


т. | 

With euch delicate receivers Prof. Hughes discarded the 
connecting wire, w, in fig. 1, and separated the receiver 
altogether from the transmitter—that is to say, he uced 
the germ of a “ wireless telegraph.” His first experiment of 
the kind was made between Octobar 15th and 24th, 1879, 
the transmitter being in one room and the receiver in the 
next, but a wire from the receiver limited the air gap to 
about 6 feet. The transmitter and receiver were both con- 
nected to “ earth ” by the gas pipes. Fig. 5, which is roughly 
drawn from the Professor's own diagram, shows the arrange- 
ment. In another experiment, made about the middle of 
November, he connected a fender to the interrupter, as an 
exposed conductor of the radiations, or, to use a single word, 
а radiator. Instead of the fender he afterwards employed 
wires for the radiators and etiffened them with laths to hold 
them up. 

The use of an “earth” led him to make the receiving 
circuit through the earth, with the telephone, T, joined to a 


gas pipe of lead, and the microphone, м, to a water pipe of 
iron, as in fig. 6. The effect was very good, and he traced it 
to the different metals of the pipes forming a weak “earth 
battery,” by which a: permanent current ran through the 


W 


/6FEET GAP 


First room. Second room. 


w, Wire; в, Battery; 1, Interrupter; c, Coil; к, Earth (gas pipe); 
T, Telephone; м, Microphone; z', Earth. 


Fia. 5 


circuit, In this case the electric waves influencing the 
microphone altered the strength of the permanent current. 
Acting on the hint, he included a battery in the circuit of 
the receiver. A single oell was more than enough, and even 
an electromotive force of th volt was sufficient. 
Prof. Hughes had now got all the principal elements of 
the “ wireless telegraph ” as we know it, since he was 
ing in the dark before tbe light of Hertz arose, it seems 
little short of magical that in a few months, I might almost 
say weeks, and in using the simplest means, he foreetalled the 
great PETET 20 years. Е 
ot o id he gend and receive signals through в 
this way all over his house, and from the third store Pto the 


basement of Mr. Stroh’s factory in the neighbourhood, where 
he employed the receiver, fig. 4, heated by a spirit lamp, but 


he would leave his transmitter working at home and walk up 
Great Portland Street with his receiver, holding the microphone 


— 
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Fia 6. 


in one hand and the telephone to his ear. The clicking of the 
transmitter could be heard for a distance of 500 yards up 
or down the street, and it seemed to die away at certain 
houses, probably because of nodes caused by interference of 
the electric waves, as proved by Hertz in 1887. Curious to 
tell, he also found that he could not hear so well when he . 
turned so that his body was interposed between the trans- 
mitter and receiver, a8 though he stood in his own light ; but 
he could hear well when another person—the late Mr. 
Despointes, superintendent of the Continental of the 
Post Office—was pares before him in the path of the rays. 
A trial made at the public baths, Tottenham Court Road, 
was unsuccessful, as the noise of the water made it impossible 
to hear the telephone. | 
In February, 1880, Prof. Hughes, intending to read а 
paper to the Royal Society, showed his experiments in oon- 
dence to the preeident, Mr. Spottiswoode, along with the 
secretaries, Profs. Huxley and Stokes. At first they were 
surprised, but Prof. Stokes afterwards declared that “ induc- 
tion" could explain them, although he considered there was 
sufficient to make a paper for the Society. Prof. Hughes, 
believing that he had discovered a novelty, refused to oon- 
tribute the paper. Disheartened by the adverse criticism of 
a high authority, he drifted into researches on magnetism, 
and was content to sit and see others re-discover what he 
already knew, without making a single claim to priority. 
His golden silence has doubtless coat the world some 10 or 


— — ee - x — = == — - ` 


THE ELECTRICAL REVIEW. 885 


Vol. 44. No. 1,123, Junz 2, 1899.] 


20 years of wireless telegraphy, and I presume that if the 
time were to go over again he would speak, but after all it 
may serve to redeem the age from a charge of self-adver- 
tisement, and we need not despair of modesty in merit, as 
long as we can show a man of action like General Gordon, 


. and а man of science like Prof. Hughes. 


THE SCHATTNER STANDARD METER.. 


IN our issue of November 25th, 1898, we described an elec- 
trical prepayment meter, the Long-Schattner meter, which 
offers peculiar advantages in tbe simplicity of its construction. 
Messrs. Schattner & Oo, of Timberhil, Norwich, who 
manufacture this meter, have found it so satisfactory in 
ical working that they have lately brought out an 
integrating meter for ordinary domestic supply designed on 
the same principle. The action of these Sshattner instru- 
ments depends on measuring the amount of electricity that 
has been supplied to a house by the logs in weight of a 
copper anode ii dini: in an electrolytic cell of sulphate of 
copper from the beam of a balance. The cell itself is algo 
of copper, and the current or & known fraction of it 
dissolves copper from the suspended anode and deposita it on 
the containing cell, maintaining the solution constant. The 
idea of measuring a supply of electricity by the electrolysis 
of copper sulphate is of course very old—it is the basis of 
Ejison’s first meter—but this Schattner meter is interesting 
from the ingenious use made of the balance arm. In the 
payment meter the anode and the pan to receive coins 

g from one arm of the beam and are balanced by a fixed 
counterpoise on the other arm. When the fixed weight pre- 
ponderates the beam tilts, lifts a connection piece out of a 
pair of mercury cups, and breaks the house circuit. When the 
combined weights of the anode and the coins preponderate, 
the beam tilts the other way and closes the house circuit 
through the mercury cups. ‘The insertion of а coin in the 
ooin pan closes the house circuit, which remains closed until 
the reduction of the weight of the anode by the current 
compensates for the addition of the coin and breaks the 


circuit again. Those of our readers who did not see 
the illustrated description of this meter will nevertheless 
recognise how 3 this solution meets the conditions of a 


prepayment meter. The coin by its very weight provides 


not only an exact measure of the current purchaseable by it, 
but also а convenient means of actuating the switch. 


Fig. 1 shows the extension of this design to an ordinary 
integrating meter. The coin pan and mercury switch are 
removed and for the fixed counterpoise of the рше! 
meter, в steelyard is substituted very similiar to the steelyard 
of an ordinary weigh bridge. The adjustments of tha, large 
and small weighta are made. by milled heads which project 
through the cover of the case, so that the weight of the 
anode can be ascertained at any time by turning the milled 


heads till the balance is brought to the zero mark. The 


machine is now, in fact, nothing more than а cathode hung 
in а copper sulphate cell from а simple weighing machine 
manipulated from outside the case. Oaly a fraction of the 


total current through the cell, the remainder being 
carried by & shunt. The fall of potential in the meter is 
said to be only 7 volt at full load for a 100-volt circuit, 
and one cathode and cell will meter upwards of 1,000 units. 
The working connections are clearly shown in the di 

of fig. 2. B is the anode suspended from the short arm А of 


Wa ПОРТРЕТНА 
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the balance jn an electrolytic ое] р. в is the shunt con- 
nected in parallel with the oell ssis the steelyard. W., 
the heavy weight, hangs in any one of a series of notches, 
and the movement of the small weight, wi, along the whole 
length of the graduated scale is equivalent to the movement 
of wa by the distance of one notch. w, is moved by an 
endless cord c c, by a handle at P., and w, by a rod omitted 
from fig. 2, but shown clearly in fig. 1. 

Now, with every inoresse of the distribution pressure of 
town mains, the accurate meterage of small currents becomes 
of greater importance, and a simple meter which can be 
trusted to pick up the current supplied, say, to an 8-candle 
lamp working at 250 volts, and 2:5 watts per candle, should 
have a large demand. No meter has yet been proposed to 
do this comparable in simplicity with an electrolytic cell. 


RECENT PROGRESS IN THE APPLICATION 
OF THE RONTGEN RAYS IN SURGERY. 


WHEN Róntgen's great discovery put into our hands the 
means of detecting the presence of metallic or other foreign 
substances imbedded in the tissues of the human body, every- 
body anticipated that great benefits would result from the 
application of the new discovery to surgery. Among 
surgeons themselves, however, the opinions were more 
divided ; some even declared that nothing could be done with 
the help of the Röntgen rays that could not be done by the 
older meth | 
Whatever may be the case in other branches of surgery, 
there can be no doubt that the Róntgen rays have made pcs- 
sible operations in ophthalmic surgery which hitherto were 
impossible; and this result is due chiefly to the beautiful 
instrumenta for localising the foreign bodies which have been 
elaborated by Mr. Mackenzie Davidson. The development 
and application of these instruments were explained by Mr.. 
Mackenzie Davideon on 15th ult. in an interesting address 
to the Camera Club. 
The object aimed at in Mackenzie Davidson's lccalisation 
= ona is to find the æ, y, 2, or co-ordinates, of the foreign 
у, relatively to three fixed planes; and this he does by an 
рг in which the rays, passing through the focus of 
the lamp, the foreign body and ita image on a photographic 
late are represented by t When two images are pro- 
uced by placing the focus of the lampin two different posi- 
tions, the intersection of the two threads representing the 


. rays in the two positions determines the position of the 


foreign body. Apparatus designed by Mr. Davideon on this 
principle has already been described in the ELECTRICAL 
REVIEW; but apparatus sufficiently good to localise a bullet 
in the trunk or the limbs was found insufficient to indicate 
with the necessary exactness the position of small particles in 
the eyeball. | | 
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In the first place the ordinary commercial focus tube was 
found to be not quite good enough, inasmuch as the focus 
on the anti-cathode from which the rays proceeded was 
usually an area of some size, and not a point as required by 
the mathematical theory of the localising instruments. Mr. 
Davidson found, by means of a tube with an adjustable 
anti-cathode, that at a certain distance from the cathode the 
focus was sufficiently sharp for all practical purposes. 
Tubes with the anti-cathode on either side of the correct 
focal point he calls “astigmatic,” and he has devised 
ingenious apparatus for detecting the presence of “ astigma- 
tism ” in focus tu 

If a piece of wire gauze is held close to the tube во that 
its plane intersects the plane of the anti-cathode at right 
angles, and tbe image of tbis gauze is examined with & 
fluorescent screen; then if the tube is free from astigmatism, 
the horizontal and vertical wires of the gauze will appear 
equally sharp. But if the tube is astigmatic, only the wires 
parallel to the plane of the anti-cathode will be sharp, those 
at right angles appearing fuzzy. Another instrument used 
for testing tubes for astigmatism is а multiple pinhole 
camera. А number of pinholes is made at equal intervals 
in 8 gl of tinplate, which is bent into semi-cylindrical 
form. e anti-cathode of the tube is placed at the centre, 
with ita plane coinciding with the axis of the semi-cylinder. 
The form of the images on a photographic film, bent into a 
semi-cylinder, and placed a few inches away from the pin- 
holes, will determine whether the tube is astigmatio or not. 
If the tubes are non-astigmatio, all the images will be sharp, 
and of the same shape and size, otherwise those in the centre 
will be different from those at the sides, 

When tubes with a sharp focus were obtained a new diffi- 
culty arose. The platinum anti-cathode was fused and 

rforated by the intense heat developed at the focus, This 
ed Mr. Davidson to make use of osmium instead of platinum. 
The osmium was found to be sufficiently infusible itself, but 
the holder was usually fused, and allowed the osmiam to 
drop. The last tube constructed by Mr. Cossor for the 
lecturer was shown under the action of a coil with a Wehnelt 
break. The osmium was heated toa brilliant white heat, 
and gave good screen images through the bodies of several 
of the members of the Camera Club. The osmium in this 
tube was clamped between two perforated platinum plates 
which were riveted together, the osmium projecting through 
the central perforations. 

In the localising apparatus used for the eye, a small wire 
is fixed under the eye with ita point just ander the eyeball. 
The co-ordinates of this point are determined at the same 
time that those of the foreign body in the eye are determined. 
The differences of the two sets of co-ordinates show the 
position of the icle in the eye relatively to the point 
of the wire, and from the point of the wire these distances 
are set off for the use of the surgeon. 

The two images produced by displacing the focns tube in 
Mr. Davidson’s localising apparatus are evidently stereo- 
scopically related to each other, and when taken on separate 
plates and viewed in a stereoscopic, the eye itself determines 
the true position of the foreign body. The use of these 
stereoscopic pictures have been found to be an invaluable aid 
to the surgeon, in conjunction with the measurements given 
by the looalising apparatus. 

Since over 100 cases have been sucoessfully operated upon 
by the help of Mr. Mackenzie Davidson's apparatus, it is 
evident that the introduction of this apparatus marks a real 
practical advance in ophthalmic surgery. 


THE OPERATION OF AN INTERURBAN 
ELECTRIC RAILWAY. 


THE ойу of Cleveland, Ohio, is a particular centre of activity 
for electric lines. One line extends to Lorain, 184 miles 
distant, and being built on its own right of way and free of 
grades and curves, a speed of 45 to 50 miles is often made, for 
the schedule time is 45 minutes, and there are numerous stops. 

The cars weigh 224 tons and have each four G. E. motors 
of 50 H.P. each. In winter the service is hourly, in summer 
a half-hour service is run. 


On the hourly service only two or three сагв are at any 
one time apon the 18} miles between Lorain and Rocky 
River, which is the section fed by current from the railway 
power house. In summer there are often four or five cars as 
well as additional excursion cars. There are thus liable to 
be very great load fluctuations at the power house, for rapid 
acceleration is a А All the equipment is heavy. 
Poles are 30 feet 7 inches higb, and braced to an anchor on 
curves as well as by а strut on the front side. There are 
two 000 trolley wires, and all the feeders are of 800,000 cm. 
area. The tension against the trolley wire has been fixed as 
high as 35 or 40 lbs., and tbe trolley wheels are 6 inches 
diameter, but are to be replaced by 7-inch wheels, and they 
only last one week. 

he car wheels are 33 inches diameter and 28 wide 
on the tread, with 1-inch flanges. Electric brakes are used, 
and the braked wheels are heavier than the other wheels, 
weighing 520 lbe., as against 460 lbe. To brake one wheel 
of a pair does not commend itself as particularly good 
practice, owing to the severe stresses set up thereby in the 


axles, ! 
Each car runs 340 miles a day, and the a record of 
energy consumption per trip is 140 ашрегев 565 volta, 


An average west-bound speed of 43°8 miles per hour was 
ehown, and the same also east-bound ; but this was a special 
test, no stops being made. The maximum speed attained 
was 55:6 miles. The output of the power house was, for u 
week ending January lst, 1899, 8:40 kw.-hours per car mile, 
and at 6:4 lbs. of coal per kw.-hour the coal consumed wes 
21:8 lbs. per car mile, This is a high rate of coal consump- 
tion, and ought to be remedied, as it com badly with 
steam praotioe. A Great Northern locomotive burns about 
23 lbs. per mile with a heavy train behind it, and the 
locomotive alone weighs nearly double a car, the tender as 
much more, and there is still the train. 

The engines, two in number, are 20 inches and 36 
inches x 48 compound condensing, and are so arranged . 
that when they exceed normal speed by more than 10 per 
cent., a trip gear shuts off the steam, and also 
the trip the generator circuit breaker. There are 
two 400-kw. Siemens & Halske generators with outside. 
armature and separate commutator. The plant is attended 
by two engineers, two firemen, a coalman, of whom the 
second engineer and one fireman are on duty at night, and it 
is considered they are still not fully loaded with work. The 
Street Railway Journal, to whom we are indebted for our 


. information, reporte some tests made on the plant from 


which, it appears, that the coal consumption is as high as 
12 Ibs. per I.H.P.-hour, the water consumption being 16°14. 
We think the coal consumption is meant to be 2 Iba. The 
dry coal per kw.-hour is 2°72 with feed at 210. The engine 
efficiency is 91°05 per cent., that of the generator 91°48, or 
conjointiy 83:3. In daily practice the resulta obtained were 
much inferior all round. 

At times the overload has been 100 per cent., the circuit 
breaker acting at 1,100 amperes, and 1,000 amperes bei 
carried for several successive minutes. The use of the four 
50-kw. motors on a car of 22 tons may be compared with 
the practioe of the Stockwell line in respect of the quality 
of acceleration. 


WIRELESS TELEGRAPHY. 


[CONTBIBUTED. ] 


RECENT experiments have fairly well demonstrated that 
Marooni’s system of telegraphy is quite reliable for moderate 
distances under all conditions of weather ienced in 
England, and there can now scarcely be any doubt that it 
will be-equally successful in other parts of the world.“ It 
will be very useful as an adjunct to the ordinary lines in 
cases of accidental breaks where there are serious obstacles 
to restoration, and, we should вау, almost necessary in 
modern warfare, at times when visual signalling cannot be 
carried on either by stress of weather or owing to the con- 
figuration of the country. 


* Marooni’s experiments have not yet demonstrated that tbe system 
is practicable over land, and there is some doubt whether it is so or 
not.—Eps. Eizo. Rav. 
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Fiags, heliographs, and flash-lighta can, of course, be operated 
only in the direct line of sight, but, from the experience 
that has been gained at Cape Grisnez and in the Isle 
of Wight, it appears that the electrostatic effect is per- 
ceptible when transmitted through, or over, large masses of 
the earth. In such a campaign, therefore, as that of Tirah, 
the Marconi system would probably have been of value, and 
will, no doubt, upon the frontiers of India be largely 


tised. Ita success as a regular auxiliary to ordinary metho Is 
must depend upon whether comparatively unskilled operators 
can quickly instal and work it. If ex are indispensable, 


then in many outlying stations and isolated places, uncon- 
nected to the rest of the world by alternative telegraph 
routes, and which, in ordinary circumstances, are completely 
cut off by an accident, it would be useless to keep the 
apparatus in reserve. When it is proved to be as simple to 
work as appears from the published reporta, then we feel 
sure that it will be advantageous for the military staff and 
civil signallers at places, such as river, cable, and сраз 
crossings, and frontier outposts, to be regularly erercised in 
its use. 

It is well to remember that it is not always easy to 
elevate a wire to a height of 150 feet to serve as a vertical 
conductor for telegraphing across such a distance as separates 
Folkestone from Boulogne, and in places where no timber 
is procurable, it could only be done by kites or balloons. 
These necessary appliances, or the means of making them 
serviceable would, in out of the way places, be generally 
wanting. We should be glad, therefore, if bye-and-bye it is 
discovered that readable signals can be exchanged over 10 or 
20 miles with condactors of readily attainable height, such 
as that of a house, or of a few tent poles spliced together, or 
by wires hanging vertically over precipices, or slung over 


Doubtless to those who have had experience of the out- 

ts of civilisation, many occasions will be recalled when, 
with the aid of the system we are considering, a very welcome 
solution of pressing difficulties would have been afforded. 
The rapid communication thus made possible, where ordinary 
wires have been destroyed, as at Manipur and Cabal, would 
have been of great value during the military expeditions 
with which the memories of our readers will readily associate 
the names of those places. 

Where expensive cables have to bə maintained in wide 
rivers, estuaries, and shallow straits, the Marconi system 
should be very helpful. We would not say that it will 
entirely supersede short lengths of cables, for it must be 
remem that sn office staff will have to be maintained 
at each point where it is worked, and the annual oost will 
often amount to more than the maintenance of a cable, but 
there are cases, such as that of the Indo- Ceylon cables, 
which have been very expensive, in which it might be 
advantageous to resort to wireless telegraphy at least for one 
circui 


t. 

There will be, perhaps, more difficulty experienced in the 
ics than in England in to atmospherio dis- 
tur Thunderstorms of several hours’ duration are 
not infrequent in hot countries, but we gather from Mr. 
Preece’s remarks at the Society of Arts recently, that 
lightning does not interfere more with a wireless system 
than with transmission by aerial conductors, and everybody 
knows that telegraphy is tedious and troublesome with the 
latter in such storms. The former is not likely to introduce 
fresh troubles, It is encouraging to know that a speed of 
20 words per minute has been attained by a Marconi circuit, 
& speed which in many localities abroad is not exceeded in 

common practice by hand signalling. 

Reviewing all the circumstances which have been made 
public, there is thus every reason to believe that electrostatic 
telegraphy, if it is able to surmount climatic difficulties, can 
be din y installed and can be operated by the average sig- 
naller, will have а large sphere of usefulness. 


Physical Society.—On Friday last, 26th ult, a paper 
was read on “ The Thermal Properties of Normal Pentane,” 
by Prof. S. Young and Mr. Rose Innes. A paper by Mr. 
C. G. Lamb on ** The Distribution of Magnetic Induction in 
a Long Iron Bar" was postponed until the next meeting. 


REVIEWS. 


Measurement and Weighing. By Epwin Epser. London: 
Chapman & Hall. 1899. 


This is intended as a text-book in the first year’s course of 
elementary practical physica. Measuring and weighing, 
Appro mato y, are both ар. matters which everyone 
thinks themselves capable of doing, but accurate work is by 
no means easy, and the student who has mastered the two 
subjects is at least on the way to understand a good deal 
more. 

The art of measurement may be held to embrace almost 


| anything which comes into the sphere of ап engineer's work, 


and is 80 ised by the author, although he limita him- 
self to some of the more elementary processes. 

He deals with linear and surface measurements, solids, and 
aleo with the instruments employed—the wedge, screw and 
callipers, the dividers, and the vernier, He shows also the 
application of trigonometrical methods, the copying of an 
irregular figure, and the determination of logarithms, sines, 
cosines, &c. 

In the weighing section, which, after all, is but a branch 
of measurement, he deals with specific densities, and gene- 
rally the determination of specific gravity by the methods of 
weight, displacement, or flotation. 

The student who carefully works through the book will 
secare a good knowledge of the subject, as well as consider- 
able experimental experience. We note one error. The 
English foot is stated not to be recognised as & unit outside 
England. This is hardly correct. Russia and the United 
States practically measure in the English foot, and it is cer- 
tainly quite as good a unit as the pseudo-scientific metre, 
which is not even what it professes to be, but only a very 
coarse approximation, after all, to a certain fraction of the 
meridional arc. We think advocates of the metrical system 
for commercial use are rather inclined to take wrong views. 
They do rot appear to grasp the significance in this world of 
the three principal powers it contains. | 


The Slide Rule. By C. N. Pickwortu. Fifth edition. 
Manchester : Emmott & Co., Limited. 


This fifth edition has been considerably re-written, and 
also enlarged, and it is one of the best practical hand-books 
on slide rule methods. The special form of rule, of which 
our suthor treats, is the Gravét or Mannheim type. It is 
not all engineers who care to use the slide rule, Others 
again appear to have a peculiar fitness of mind and become 
very expert in its use. Engi who desire to become во 
expert cannot do better than study this book. Mr. Pick- 
worth himself is, we believe, such an expert. For &t calou- 
lations involving & series of similar computations slide rule 
methods are admirable, even for the non-expert, but unless 
an engineer is determined to make persistent ase of his slide 
rule he will lose his aptness. The slide rule requires to be 
used steadily and always. When so used it is invaluable. 
We can recommend Mr. Pickworth as a safe guide. 


Practical Dictionary of Electrical Engineering and Chemistry 
in English, Spanish, and German. By PauL HEYNE. 
Dresden: Gerhard Kühtmann. London: H. Grevel 
and Co. 

This is a collection of more than 7,000 English terms used 
in electrical engineering and chemistry with their equiva- 
lenta in Spanish and German. The work appears to have 
been done very carefully and thoroughly, far more £o than 
many other collections of technical terms that we have seen. 
It should be useful to traders and engineers doing business 
with Spain and Germany. 


Inwood's Tables of Interest and Mortality. By WILLIAM 
ScHooLING. London: Crosby Lockwood & Son. 1899. 


Tables of interest and mortality are rather for the actuar 
than the engineer, but nevertheleas in many things whic 
come before an engineer it is necessary to have some know- 
ledge of the principles of interest calculation and annuities. 
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Thus, what is it worth while to pay for an annuity of 
т pounds annum terminable in y years? This k 
helps to solve such questions, and for an engineer the value 
of z may be so much coal saved by a feed heater and y may 
be the life of the heater. Then the age value ought 
to bs greater than the price to paid for the 
heater or it will not pay to purchase the apparatus. 
These tables are very full and complete, compris- 
ing also some special logarithmic tables which should 


be useful in the evaluation of annuities, and bear upon the . 


example we cite. To show the ease of logarithmic computa- 
tion, the editor computea the income per second of each 
individual of the 1,483 million inhabitants of the earth 
which would come from the sum of ene penny invested 
at 5 per cent. compound interest for 1,900 years. The 
individual income per second is no less than the respect- 
able sum of £80,944, followed by 15 cyphers. Moral, save 
a penny and start. You would have twopence to show the 
first 14 years. | 

Ав an example of the calculation of the present value of 
ав apparatne, assume capital plentiful and worth laying out 
if 5 per cent. can be secured ; let a feed heater be estimated 
to effect a net saving of £47°25 per annum, and let it be 
assumed to use Manchester water, or other equivalent soft 
water, and therefore to have a life of 30 years, Our annuity 
i8 thus for 30 years. 

Now the present value of EI per annum for 30 yeara is 
by table page 74 = £15°37245, the log. of which is 1:186748. 
The log. of £4725 is 1:674402. Their sum is 2:861145, 
which is the log. of £726°35. 

At 10 per cent. the present value is £445°10 nearly. 
Acoording, therefore, to the value of money, it would pay to 
put in a large economiser to save £50 per year, and in 
working out euch questions, this book will useful to 
engineers. 

The tables are all well explained and illustrated by 
examples. 


Practical Work in Physics sor use in Schools and Colleges. 
Ву W. G. WOoLLCOunE, M.A. (Oxon.), B.Sc. (Lond.). 
Part IV.—Magnetism and Electricity. London: Henry 
Frowde. 

This is & very good collection of practical experiments in 
electricity and magnctism for use in schools. The apparatus 
required is as simple and inexpensive a8 the circumstances 
allow, the explanations and diagrams are exceptionally clear, 
the experimenta are sufficiently numerous and are judiciously 
chosen. We can recommend the book to science teachers 
who have to arrange an experimental course for a fairly 
elementary class. 


The Entropy Diagram and its Applications. By J. BouLVIN. 
Translated from the French by Bryan Donkin. London: 
E. & F. N. Spon. 1898. 


While doubtless а good and sufficient exposition of the 
subject for the student of mathematics or for the engineer 
who intends to make considerable use of the entropy method 
of investigation, this book will not, we fear, commend itself 
to the man who is not prepared to give up much time. We 
fear that the entropy method is too complicated for general 
use and a trifle narrow in its application, for there is a good 
deal of calculation to be got througb, and an average 
diagram only can. be employed. For such, however, 
as can find the time the entropy diagram is perhaps 
excellent as a means of stulyiog heat engines, But the an- 
certainty is great. Even in this little book the anthor has 
to explain certain discrepancies by stating that in one case 
no cognisance has been taken of the variation of the specific 
heats of gases at high temperatures. Now it isall very well 
to fill books with elaborate mathematics, but we should like 
some good mathematical writer to come forward and put 
forth his energies to the expounding of the entropy diagram 
in as simple a manner ав the p.v. diagram can be explained. 
To make of it a mountain while ignoring the variation of 
specific heats of gases is very like playing Hamlet with the 
Prince of Denmark left out of the cast. The entropy 
diagram has been pushed very considerably as an aid in 
thermo-dynamic solations, but as no very great steam engine 
imp-ovements have been made by ultra-scientific men, it 


were 8 pity not to make an endeavour to put the method 
within the reach of the practical man who is familiar with 
the indicator method, and can work out fairly satisfactory 
results by the more ordinary methods, and cannot—even if 
he has the ability—find time to study up the entropy 


diagram, 


CORRESPONDENCE. 


Experiments with the Caldwell Iuterrupter. 


One of the most striking phenomena exhibited by this 
apparatus, and which may give the key to the explanation of 
the action which goes on at the point of interruption, is the 
way in which the acid is drawn through the orifice from one 
vessel to the other under certain conditions. 

In these experiments the interrupter was constructed as 
follows:—A large vessel filled with strong acid contained 
one electrode; a glass tube of j inch internal diameter con- 
taining the second electrode was placed in the larger vessel, 
the tube having orifices of various sizeand shape. In almost 
all cases the acid was drawn rapidly through the orifice, and 
rose to considerable height in the tube above the level in the 
larger containing vessel. 

This rise in the inner vessel did not appear to be affected 
by the direction of the current. It increased very rapidly 
with the E.M.F. employed, the following giving the mean of 


several measurements with an aperture of about 1:5 milli- 


metres diameter in the extremity of the j-inoh tubing. 
Very consistent resulta were not obtainable, nor would exacti- 
tude be of any value, as very slight alteration of the con- 
ditions, to be explained later, greatly modified them. 


E.M.F. m Current. Rise in centimetres. 
55 2'6 : 
76 3 10 
95 35 25 
110 4 50 
130 4 90 


These results were obtained when a 6-inch spark induc- 
tion coil was placed in series with the interrupter. When 
this coil was removed, the rise, as a&leg the frequency, was 
somewhat reduced. But with the much greater inductance 
of a transformer in series, both the frequency and the rise 
were also greatly reduced. 

During prolonged working the orifice gradually inoreased 
in size in a very curious manner, the edges appearing as 
if ground away, and an irregular orifice i ectly 
circular. The increase in size naturally increased the 
current, while the frequency was reduced. The frequency 
also increased somewhat as the acid rose in the tube. 

The sizə of the orifice did not appear to greatly affect 
the rise in the tube, though a great many were tried 
to a diameter of 2 mm., nor did it seem to matter mu 
whether the orifice was in the side or extremity of the 
tube. An attempt to use a J-shaped tube resulted in the 
acid being drawn downwards initially as easily as upward, 
but the collection of steam beyond the bend. soon broke 
the circuit and prodaced frequent small explosions. The 
approach of a piece of glass close to the orifice externally 

uced the rise in the tube. An orifice at the end of a 
tube drawn out to a slightly conical shape gave a very 
great rise, but on cutting off this cone, and fusing it into 
another piece of the tabe so as to obtain an inward pointed 
cone with the minute orifice at the end, I succeeded in 
reversing my previous results, and causing the acid to be 
drawn outof the inner vessel into the outer. Even then, 
however, if I caused the acid to rise a few inches into the 
inner tube by deeper sinking, it would continue to rise still 
further; but if I brought the end of the tube near the 
bottom of the outer vessel the acid was again sucked out. 
It seemed, therefore, that the acid would be drawn into 
the vessel which most obstructed its free flow from the 
orifice, : 

My results appear to be very naturally explained in 
accordance with the hypothesis suggested by Mr. C. T. 
Child, in this week's ELECTRICAL REVIEW, in the following 
way :—Supposing that the contraction of the surfaces of the 
acid when separated by the bubble of steam in the orifice 


— — 
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is much more rapid than the separation during the for- 
mation of the babble, the acid will be forced outwards 
from the orifice more or less equally into either vessel, 
while the more sudden flow of contraction will be modified 
by the inertia of the acid. From the one vessel, generally 
the inner or smaller, a larger amount of momentum has 
to be imparted to produoe the requisite flow, and the place 
of the ejected bubble will be filled maiuly with acid from 

vessel into which the lines of flow spread out most 
rapidly, generally the outer. Thus the acid will advance 
with successive impulses into the inner vessel, until the 
increased pressure causes the р of the bubble to push 
the acid outwards only. Any blocking of the free access of 
the acid externally causes а reduced inward flow, while, 
as in the last experiment above, a longer column of acid 
in the tubs increases the momentum of the acid when 
ejecting the bubble, and thus causes an inflow. 
This theory was further confirmed by placing a large test 
tube in the outer vessel, and the orifice tube was sunk into 
this teat tube. The latter vibrated as if attracted and 
repelled with each interruption, beating upon the bottom of 
the outer vessel. | 

A. 6. Cooke, 
Head of Physics and Electrical Engineering 
| | Department, Battersea Polytechnic. 
May 27th, 1899. | 


Block Sigualling for Single Line Railways. 


I have very carefully read the description in this week's 
ELECTRICAL Review of the electric interlocking for single 
lines which, it is said, is intended to replace the tablet block, 
and is ав safe and applicable for non-crossing stations as the 

nt which was designed by myself, and described in 
a recent number of the ELECTRICAL REVIEW. 

It is possible that I may not clearly grasp all the points of 
this electric interlocking, and I should like, therefore, to ask 
firstly, if the Board of Trade have sanctioned the use of this 
electric interlocking for single lines perfectly independent of, 
and in lieu of, the train staff or tablet apparatus? Secondly, 
as interlocking is usually intended to absolutely prevent a 
signalman from doing wrong, does this arrangement 
absolutely prevent the signalman at C (when the rail 
contact z, at B, has been operated by a train from A, and the 
signal levers are all back in their normal position), by 
mistake or otherwise, accepting a train from D? If so, how 
is this done ? | 

The description of this locking states as follows :—“ The 
train on arriving at B, and passing over the treadle z, takes 
the forward locks off both the starting si lever 2, at A, 
and the home signal 4, at B ; these signal levers can now be 
returned to their normal positions, and the line will then 
be fræ for a following train.” 

opposing; now, the train has arrived at B, and there 
аге sidings at this place, and the train is shunting about, 
and the signalman forgets it, and as all the signals, 
plungers, levers, and switches are in their normal position 
(that is, in the position in which they were before this 


train was accepted from A), what is there to prevent O 
aooepting one from D? | 
I have every confidence in Mr. Sykes's devices for electric 


interlocking, but I shall be glad to hear that it is not 
= to lose a train at B, and О be able to accept опе 
| rom D. | 


F. Hollins. 


Us Electric Piping. | 

On reading the letter signed “J” in your impression 
of the 26th ult, I cannot help bat think how well his 
own letter illustrates the ambiguity which exists not only 
amongst architects and the general publio, but also those 
who 5 to know something about it, especially himself. 

I do not wish it to be inferred that I blindly approve 
of any particular system of wiring to the exclusion of all 
others, as I feel sure that insulated iron barrel, plain iron 
barrel, and what is known as Simplex conduit all have 
certain advantages for icular cases, but for a general 
all-round system which lends itself to all classes of buildings 
I feel sure that twin lead-oovered wires cannot be improved 
upon, They are easily and very cheaply protected where 


additional mechanical protection is necessary, which is in 
very few cases, and their safety cannot be disputed. The 
only harm that can possibly come to them would be that 
specified by your correspondent “J” through careless or 
clumsy workmen ; and it might be of interest for it to be 
known in Edinbargh that London contractors do not 
employ navvies or bricklayers’ labourers to fit up electric 
light wires. | 


May 80th, 1899. 


B. H. Jenkinson. 


Capacity Measurement of Long Submarine Cables. 


Mr. Dearlove“ has not, evidently, grasped the true import 
of the difference which the method I have suggested 
makes, both to the convenience and correctness of the slide 
form of capacity measurement. The tables he gives prove 
this very clearly. It will be noticed he uses reversals, applies 
& correction, and is forced to make a number of corrections . 
for every test. 

The reversals are necessary, because the E.C. is not other- 
wise neutralised. 

The correction is & consequence of the facta (1) that 
reversals are used; (2) that the D.R.’s micro, are not 
equalised; (3) that the “Muirhead method” is not a 
null one. 

A number of observations are required, because the E.C. 
is variable, and the “discharge” and “reproduction” 
deflections are consequently also variable. 

It is fairly obvious that in the cases he cites, the D.R.’s 
were nearly balanced, otherwise an alteration of the time of 
charge would have caused a greater divergence of his resulta. 
In any case his most constant results were obtained with the 
longer periods of charge, a fact which I beg will be borne in 
mind when what follows is considered. : 

It is absurd to say that the time given to “mix” is 
unimportant in Muirhead’s method, because the correction 
depends entirely оп the ишу remaining after mixing, 
and unless this is measur 
of that quantity will be lost by leakage, and the resultant 
correction will be too small. | 

That alteration of mix period" did not, in his cases, 
affect the results to any important extent, is only another indi- 
cation that the D.R.’s were nearly balanced, and that the 
correction was, therefore, small. But if with nearly a balance 
of D.R.’s he obtains such good results, why not come with 
me a step further, and, by balancing the D. R. s exactly and 
prolonging the time of charge until the period of * unrest” 

as passed, do away with the correction entirely. 
~ The existence of а correction destroys the nullity of the 
“slide method.” 

Reduced to its simplest, my argument is that the te:t 
should be taken when the curve representing electrification 
of the cable becomes sensibly horizontal. 

It has been the practice hitherto to attempt to test whilst 
the electrification was at its “perpendicular” period. By 
allowing the charge to continue until the change rate becomes 
very slow, and arranging that any loss of free charge, due 
to absorption or leakage, shall be continuously replaced (by 
connecting the battery to each of the compared condensers), 
the test is made when the potentials throughout the system 
have assumed a praoticall y steady value, and a calm, 
unhurried measuremént may then be obtained. If Mr. 
Dearlove would give my plan a trial, I am sure he will ever 
after use no other.” | | 

I am glad to find that Mr. Dearlove confirms my concla- 
sion that the effect of temperature upon the true capacity is 
not appreciable, but I would suggest that it might be 
interesting to repeat his comparisons of gutta-percha core 
coils, taking into acoount any differenoe the variations of 
D.R. may make, either to the ratios of the D.R.'s per se or 
to the resultant ratios of the slide arms, It is a question I 
mean to investigate if even laboratory tests are free from 
error in this respect. _. 

I find the slides themselves are apt to vary in their 
leakage, and in the resultant position of that leakage to 
seriously affect the values obtained. 

Condensers (fig. 1) also have the effective leakages thus :—. 


u, в , 


» ELECTRICAL Ravimw, Мау 19th, 1899. 


immediately it follows that some 
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а fact which points to the desirability of 5 Lord 
Kelvin's original connections, because the leakages throughout 
the system would then be more probably symmetrically dis- 
tributed. Battery leakage (the raison d'é/re of the so-called 
Gott's form) can easily be provided against (fig. 2). 


Fia. 1. 


Fia. 2. 


The three condenser leakages are thus reduced to one 

effective leak. E 

TRU 8 toa “ ч time," I have shown such а 
ing to be unnecessary as far as capacity testing is con- 

oerned. Mr. Young referred to it in Sonbeotion with oon- 

ductor resistance testa. 

My view is tbat in that case, also, the time of charge 
iven should be sufficient to allow the electrification to settle 
own. The D.R. operating when such is the case, can be 

calculated from the observed C.R.’s by formule published 
by me in the Electrician, August 12th 1898. 

Walter J. Murphy. 
Vigo, Spain, May 27th. | 


WATER OTUBER BOILERS FOR THE NAVY. 


Ма. WILLIAM ALLAN, of the Scotia Engine Works, has been a con- 
sistent opponent of the use of water-tube boilers in the Royal Navy. 
Не had the courage of his convictions in regard to the Terrible and 
the Powerful long before these failures were plated in commission, 
for he denounced the intended application to them of water- tube 
boilers. The Exszornicar, Ry stood almost alone among the 
technical papers in doing the same thing, and, as we have already 
pointed out, events have unfortunately proved that we were right. In 
& recent issue of the Pall Mall Gazette Mr. Allan criticises certain 
statements made by anonymous correspondents who have ventured 
into the fray. A shipowner who ventured to express his views on 
water-tube boilers before the Institute of Naval Architects, and who 

ut water-tube boilers into two steamers he recently built, is asked 

y Mr. Allan to be so kind as to furnish figures and to explain why 
the boilers are to be replaced. 

Mr. Allan commente on Admiral Rawson's complaint as to the 
smoke signals made by water-tube boilers, and he attributes this to 
the almost direct vertical line from fire grate to funnel, which we all 
know to be fatal to smokeless combustion, preventing, as it does, the 
proper admixture of air and gases as well as too quickly cooling down 
the furnace gases below ignitiontemperature. Expensive to construct 
and wasteful of coal, Mr. Allan sees no compensating 5 
water · tube boilers which, in spite of elaborate safeguards and deli 
nursing are at all times uncertain and dangerous in the extreme, and 
he roundly condemns them as the most erratic type of steam 
generator. He compares them with the ordinary boiler, which only 
carelessness can cause to seriously explode, and points out that 
engineers and stokers do not trouble their minds as to the liability of 
failure, so rare are these occurrences. 

Sir John Darston himself only allows six years of lifo to a water- 
tube boiler. What then, asks Mr. Allan, is to be gained to justify the 
abnormal expenditure this entails. It is not economy; it is not 
simplicity; nor is it freedom from smoke or any reduction of engine 
room or stokehold complements. On all these essential pus water- 
tube boilers fail in а comparison with ordinary shell 

In time of war such an explosion as recently occurred on the 


Terrible would uce utter demoralisation and probable pr 
disaster to the Wo hear it argued that a shell exploding in an 
ordinary boiler will cause this also 


generator 
two millions have been spent, being deemed by the Admiralty the 
best type for warships, but now, alas! proving itself to be mot oni 
totally unsuitable for such vessels, but a positive menace to 


boilers may obtain a than they have 
hitherto done. 

The Admiralty have a character for still. They had better 
do this than tumble headlong in their b into unproved 


satisfactory water-tube boiler for marine purposes. 

We are glad to find that the unstinted recognition by the 
Engineer of the water-tube boilers of the Powerful and Terrible has 
at last been somewhat modified. Russia, Holland, an for 
Portugal and Norway, dri have all largely ada : modified 


showing coal consumptions H. P. 

of 1:62 lbs., 1:67 lbs., and 1:84 Ibs. As r i 
developed while the Belleville boilers of H.M.S. Diadem weigh 
97 lbs. per I.H.P., the four Yarrow type boilers of a Japanese 
destroyer of T H.P. only weigh 25 lbs. per I.H.P., including 
mountings and water. Each of the 30 boilers of the Diadem gives 
-enly 675 H.P., whereas the Yarrow boiler gives 1,600 Н.Р. 

he Engineer now points out that between 25 lbs. and 97 Iba. there 

is a wide margin for а tube 1 and e go ee 
the evil of pi ma proportionally severe, and comes 
the on t is no valid reason why such modified 


temporary is even satisfied tha 
а good water-tube boiler. Now we still are 
English Navy should not be made the pareronss of crude experi- 
Eogliah pore 5 2», while the English Navy has gone to 
п еп W a 
Fence tor fia water-tabe boilers and found thom — 
that 
8 that the huge experiments 
oruisers should have been on What 
been sufficient basis of experience. 
Apropos of the water-tube boiler in the Navy, it 
ial provision is to be made for the storing of the 
yers in the reserve. Tubes which fail by splitting, 
or corrosion are to be specially reported upon. This refers 


H Q 
E 


5 
8 


denser tubes, some of which have failed when blown upon by drain 
and other pipes, and fittings are to be used to prevent this. 
All this i ing points to the delicacy of the 


very saf 
modern boiler and to the grea necessary 
The Naval and Military Record saya that the m 
have not been realised and that adequate steps have now been 
to minimise the chance of accident. Let us ор. o. The 
from corrosion or other souroes of condenser tubes will soon 
water-tube boiler by the introduction of salt into the boilers, and 
thisis one of the delicate features of such boilers, and one which 
makes its adoption still so much a matter of experiment not to be 
lightly undertaken on too large a scale. 


Е 
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WAVE MOTORS. 


Tam generation of power from the rise and fall of tides, or from 
that of waves, has long a problem attracting the attention of 
inventors. But though the notice it has received has been 

up to the present time no practical solution has been found, and with 
the exception of bell-buoys rocked by the tide, the enormous aggre 
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power that is developed daily on our coasts is still unutilised 


MAN, 

The improved methods of generation and transmission of power 
that have resulted from the development of electrical engineering 
during the last 10 years, have led to renewed attempts to make use of 
tbis wasted energy, and in America inventors have carried some of 
these proposals to practical trial. The following details of what has 
been achieved are abstracted from an article which appeared ina 
yecent issue of Electricity, New York (February 15tb, 1899) :— 

The Wright wave motor was tested on the Pacific coast at Potencia 
in 1897. A wharf 26 feet in width was bailt, and several motor floats 
were placed around it. The motion of the waves saused these floats 
to pump water into & closed tank, and the pressure generated in this 
way was used to drive a Pelton wheel and an attacbed dynamo. The 
apparatus worked well and generated а constant pressure in the water 
supply tank of 250 Ibs. The disadvantage cf this system of generating 
power from the waves is evidently the necessity for a wharf to carry 
the storage tank and generating machinery. 

In 1898 J. H. Bunnell obtained a patent for a wave motor, which 
is stited by the inventor to be an advance upon the Wright motor 
float. The chief distinction between the two forms is that the Bunnell 
wave motor carries its own pumping apparatus, and the water is carried 
from the pump by a flexible supply pipe to the storage tank. The 
pressure generated in the latter is then used to drive а Pelton wheel 
and dynamo as before. It does not appear that the | Bunnell motor 
bas yet been tested at any point onthe Western coast. 

At “Ocean Grove” on the Atlantic seaboard, however, а third 
form of wave motor, designed by H. E. Rider, has been on trial. 
This differs from the previons two, in that, levers are dispensed with, 
and the rise and fall of the waves is made to actuate a vertical piston 
ending in a float, and working in a stationary moored air compression 

linder. The apparatus with which the trials were made at Ocean 

rove weighed only a few hundred pounds; the N was 23 
feet long by 3 inches diameter; and the compres air was oon- 
ducted to the shore by a flexible rubber tube and gas-pipe 600 feet in 
length. The pressure obtained by this apparatus is stated to have 
been 20 lbs. A company is exploiting this patent, and will organise 
trials on a larger scale during the present year. 

All the above forms of apparatus are designed for the utilisation of 
the power represented by the difference in height between the crest 
and hollow of successive waves. Taking the mean height and 
periodicity of the waves at any point on the Atlantic seaboard, it 
would therefora be possible to calculate the maximum energy that 
one may hope to obtain from such wave motors, and the economic 

bilities of these methods of power generation. So far as we 


ow this has not been done, and investors rarely work out the effi- . 


ciency or the actual cost per H.P. of their devices for obtaining power 
from the waves. If they made these caloulations they would. pro- 


bably fiad that the value of the power generated would hardly . 
balance ч 


= interest upon capital outlay, and cost of supervision, 
repairs, &o. 

conclusion, we may refer our readers to a Note“ in our issue 
of January 6th, 1899, in which we gave some details of T. Edison 
jun.'s plan for utilising the tidal energy of Long Island Sound. 

We hav3 received no further details of the p trials of the 
Edison apparatus, but, judging from the faith which all good 
Americans have in the name of Edison, we have no doubt that 
үте young man has obtained the necessary capital for trial of 

eme. 

These facts and details prove that although the problem of the 
utilisation of tidal and wave energy is not yet solved—even in New 
York—it is receiving considerable attention, and that practical trials 
are being made of the more promising forms of wave and tidal 
motors. The trials would seem to show that already self-lighting 
electric buoys for marking channels and banks could be succesafully 

„and we have no doubt that within the next 20 years the 
generation of power on a comparatively large scale from wave and 
tidal action will become as practicable as the generation of power 
from falling water. Whether it will prove such an economic success 
we shall not presume to prophesy. | T. 
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BUSINESS NOTICES, &c. 


Auction Sale.—Mr. J. E. Lambert is to sell by auction 
on Monday, June 12th, the whole of the electrical plant, dynamos, 
motors, gas and steam engines, &., &c., at the Kelvin Electrical 
Works, Weir Street, Blackburn. See our small advertisements. 

From our advertisement particulars may be obtained of an 
suction sale, to be conducted by Messrs. Hincke & Shakespear, of the 
stock-in-trade, plant, and patent rights of the Central Electrical and 
Engineering Company (Charles & Blackwell). 


Bankruptcy Proceedings. — The first meeting of 
creditors in re E. L. Joseph, electrical engineer, will be held to-day, 
June 23d, at 12 noon, at Bankruptcy Buildings, Oarey Street, W.O., 
and, the public examination will come on at the same place on Juno 
90tb, at 11.30. | 

The first meeting and public examination in re H. J. Wimsharst, 
electrical and motor car engineer, will ba held at Ooventry Oounty Hall 
on June 2nd and 5th: respectively. 

The London Gazette contains notice of intended dividend in the 
case of G. F. Rogers, electrical engineer, of Notting Hill and E. O. 
The last day for receiving proofs is June 13th. Mr. E. B. Lumb, 
85, Gracechurch Street, E.O., is trustee. : 

Notice is given of release of trustee (Mr. A. H. үш) in the case 
of B. B. Tatham, electrical engineer, of Thurlow Place, South 
Kensington. 
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Electrical Wares Exported. | 
WI инрїна Mar 31st, 1898. | Wx mund May 30тн, 1899. 


Antwerp... s .. Value £86 | Antwerp .. Value £89 
Brisbane. Elec. fuses .. .. 60 Auckland ss š .. 146 
Buenos Ayres T ec m 24 Bombay  .. "s oe ен 28 
Calcuttà  .. . .. we 275 70 „ Teleg. mat. xs 23 
Cape Town T: PS .. 198 Boulogne a se #% 27 
Christiana .. vx ia T 88 Brisbane  .. vs os . 287 
Colombo. T T ee 811 Buenos Ayres i a oe 23 
Durban ы е vs . 8011 j Teleg. wire .. 159 
East London s v .. 400 | Caloutta ; » Vs . 109 
Fremantle. Bleo. fuses „i 50 Cape Town .. - T í 10 
Geraldton .. $^ T SQ 99 Copenhagen. Teleg. cable 820 
Gothenburg še vs . 59 Durban m a T 2,050 
Hamburg ,. Р vs SQ, 80 Fremantle .. T T * 28 
Havre a ©. «s a 15 Gothenburg 48 
Madras is eO uds - 16 Hamburg .. 140 
Melbourne .. os TA КЕ 65 Hong Kong ВА T )0 
Port Elizabeth .. wis .. 227 | Lyttleton .. x oe T 18 
Rangoon .. - $a „с 44 Mauritius . sx 90 
Rouen ee ee de ee 230 | Osten . 0 90 
Bt. Petersbu e 5. 5. 49 | Port Elizabeth .. .. 200 
Shanghal .. - i oo 266 Rotterdam. Teleg. mat. 290 
Singapore .. s - .. 1,292 Shanghai .. oe T £00 
Sydney 8 sé $4 „ Вб | Singapore .. Фе s .. 47 
Trinidad " x vs "x 21 St. Petersburg. Teleg. mat. 282 
Wellington - .. 117 | Stockholm. Teleg. mat. 140 
Yokohama .. Я EN i» 80 Sydney ; E 190 
Trinidad : 25 

Wellington .. 967 

Yokohama .. 61 

Total ee £1,010 Total ee £5,344 


—  —— 


Foreign Goods Transhipped. 


Shanghai, Teleph. mat. Value 26 Brisbane. Teleph. appts, Value £739 
Trinidad. Teleph. mat, 2 66 Wellington. Eleo.lgt. „ SQ 79 


Total ee ee 262 Total ee £811 


— 


Books Received.— А Text-book of Mechanical Engi- 
neering,” by W. J. Lineham. Third edition, revised and enlarged. 
Chapman & Hall, Limited, London. 125. 6d. 

« Mechanics Applied to Engineering," by John Goodman. Long. 
mans, Green & Оо., London. 7s. 6d. net. 


Change of Address, — Messrs. Lehmann Bros. are 
removing from 38, Hampshire Street, Torriano Avenue, N.W., to 
newly built premises, Hampshire Works, Walthamstow. 


Charge of Fraud.—At Bow Street, before Mr. Lushington, 
Armanni, mechanical and electrical engineer, of 
Warwick Oourt, Holborn, was charged with fraudulently abstracting 
and consuming electricity belonging to the Metropolitan Electric 
Buppl rye m ‚ Limited. Mr. R. D. Muir supported the summons 
on behalf of tbe company; Mr. Lloyd Humphreys defended. Mr. 
Muir said that the defendant was a customer of the Me litan 
Electric Supply Oompany, Limited, and he had been supplied with 


electricity by the company since May or Jane, 1898. But although 
under his contract he was fitted with 10 16-0.P. electric lights, and 
had 19 lamps, his consumption of electricity, as registered by the 


meter, was remarkably smail, his account for the Midsummer quarter 
last year being only 2s. 5d.; for Michaelmas EI 953. ; and for the 
Christmas quarter £1 3s. 94. Up to March this year he had consumed 
ap tly only 11 units, and from then until May 4th only three 
ts were registered. Whenever (says the Times report) a meter 
reader called he was refueed admission unless the defendant was at 
home. On May 10th, however, a wireman named Oliver succeeded 
in ing admittance, and found that one lamp was plainly connected 
with the supply main before it reached the meter, and that in the 
fuse boxes the fuse wire had been removed and another wire inserted. 
This wire had been connected to the. lamps, and it was evident that 
the current had been short-circuited so as to prevent the electricity 
through the meter, an arrangement which could easily be 
effected by & professional electrical engineer like the defendant. 
Under the Blectric Lighting Act of 1882 an offence cf this kind was 
punishable as а simple larceny, as in the case of thefts of gas, but it 
was far casier to steal electricity than to tap a gas pipe. The larceny 
in this case amounted to а rather considerable sum.—F rank Oliver, 
the wireman, gave evidence in confirmation of this statement, and 
evidence was бте that defendant had burned five or віх lamps all 
day long, and sometimes up to 11 at night.— The hearing was 
adjourned. | | 
Charges. — At the Guildhall last week, H. Adams, 
electricjan, was further examined on a charge of conspiring with 
another, not in custody, to obtain electric light cables, &о., by false 
pretences from Mr. J. F. Phibbe, electrical engineer. The cass was 
again adjourned. 
On Tuesday, at Marlborough Street, J. McCarthy, F. Abrams, and 
H. Fisher, were committed for trial on a charge of stealing electrical 
fittings. 


Electric Launches.—4Àn electric launch (the Magic) has 
been built for the River Dee police, and bas had a trial trip. It was 
built by the Dee Boating Company, the electrical equipm ant being 
carried out by Mr. F. J. Jones, of Chester. 


Elmores.—It is stated that the English Eleotro- Metal- 
lurgical Oompany, Limited, formed under the auspices of Mesers. 
L. Hirsch & Oo., for amalgamating the Elmore copper companies, 
was registered on Saturday, with a share capital of £700,(00. . 


Liquidations, Dissolutions, and other Notices,—A 
meeting of the Automatic Electric Meter Syndicate is to be held at 
Pearl's Assurance Buildings, St. John's Lane, Liverpool, on June 26th, 
to hearan account of the winding-up from the liquidator, Mr. Gordon 


Saies. | 
The first meetings of creditors and contributories in the Hilecttio 
E 
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Exploitation Company will take place on June 6th at 33, Oarey 
Street, W.O., at 11 and 11 30 a.m. respectively. 

At a meeting of Messrs. Nalder & Hilton, Limited, on May 15th, 
it was decided to wind up, Mr. A. E. Darville, of Trafalgar Works, 
Bow Common Lane, E, being appointed liquidator. 

A meeting of the Hastings and St. Leonards-on-Bea Electric Light 
Company will be held at Queen's Hotel, Hastings, on July 8th, to 
wes an account of the winding up from the liquidator, Mr. J. 

oodhams. 


Electric Coal Cutting.—We illustrate below the Hurd 
р electric coal cutter, which is being manufactured by Messrs. 

vor & Coulson, Limited, of Glasgow. It can be applied to either 
& disc or bar cutter, but the latter is preferred, as it affords many 
1 аз мо of its higher speed it is Pss is uei 
orm for driving by electric motive power, gearing for only a sing 
reduction in s ed being necessary. The bar is made of the best 


quality of mild steel. It is tapered and has a spiral thread formed 
upon it. Steel cutters of an extremely simple form, easily made and 
sharpened by colliery blacksmiths, are fixed along the bar on or 
between the threads according to the width of holing required. The 
thread acting after the manner of a worm conveyor brings the bulk 
of the cuttings from the holing, and leaves ample space for the coal 
to drop. Ia addition to the rotary motion of ths bar, a reciprocating 


motion is introduced giving a combined chipping and shearing action 
on the coal, greatly redu the strain on the machine, reducing the 
number of cutters on the bar, and effectually preventing it from 
clogging. Wheh af work the bir is necesearily close to the solid 

, and there is no chance whatever of its being choked or jammed 
by the coal coming down immediately it is undercut. With a disc 
or chain cutter this is one of the greatest sources of trouble, and is 
the main cause cf breakdowns by overloading the motor. With a 
soft coal it is usual to cut with the bar at the back of the machine, 
and thus if a fall takes place it is behind, and no time whatever is 
lost in ridding the machine of coal or dirt. The bar with its gearing 
is carried in & turntable in such a manner that it may be swung in 
and out of the holing, or tilted up and down when at work, the 
advantages resulting being—(1) The machine is both right and left 
handed, that is, the bar will cut at cither side; (2) It cuta itself 
into the face when required without the necessity of having to make 
a jib hole by hand labour; (3) The cutters are very easily examined 
and replaced, the whole bar being osed to view; (4) The cutter 
bar can be raised or lowered at the will of the machineman, and the 
boling thus made in the best tion. By tilting the bar the cut is 
made to suit the dip or rise of the seam, and small hitches or faults 
offer no impediment to good cutting; (5) The cut can be made either 
on the pavement or close to the roof, or af any intermediate part of 
the seam. Thus only one pattern of machine is necessary for a 
colliery working several seams of a different nature, The motor is 
ainst dirt or damage from falls of 
klesaly. One 
whatever, and 


adopted 
for this doll ne It is claimed that with this machine great cutting 
capacity and freedom from breakdown has been attained. 


Lists.—From the Edison & Swan i so we have 
received а supplementary copy of their electrolier list in which we 
find illustrations of some very neat and artistic designs of electroliers, 
pendants, brackets, and other fittings. 

We have received a capitally illustrated catalogue (No. 10) of the 
Olayton air compressors, giving descriptions of these machines in 
their use for various purposes. 


Nernst Lamp.—An important conference was held at 
Berlin last week, at which the holders of the patents for the whole 
world attended. The conference lasted for many hours, and the 
posed embodying the understanding on all points was signed by 

ose present. There were present Prof. Nernst; Mr. Rathenau, of 


the Allgemeine Gesellscuaft ; Mr. George Westinghouse, of Pittaburg; 
Dr. Von Hoor and Cz-rhaty, of Gans & Co., Buda-Pesth; Mr. James 
Swinburne and Mr. Bernard Drake, of the Nernst Electric Light, 
Limited. It is claimed that the deliberations at the conference will 


have an important bearing on the future of the electrical industry. 


rie bung ja он E J. Ease who hag peon 5 with the 
mpany for the years, y as works’ manager 
and chief Hi ap has joined the fium of Messrs. Wheatley, Kirk, 
Price & Goulty as a partner. His connection with the Linotype 
Company in hia old capacity will cease from June 80h. but the 
is endeavouring to retain his services permanently for 
consultative purposes, | 
Mr. Percy B. Wilsov, secretary of the National Electric Free 
Wiring Oompany, has severed bis connection 
with that company and joined the British 
Electric Works Company, Limited, of Stel- 
lite Works, Birmingham, in the position of 
VCF 
8 onal Company from its commencemen 

11 ig stated that Mr. T. J. Coad, who has 
been assistant at Falmouth Observatory, has 
reoeived an important mining appointment 

а$ Johannesburg as electrical engineer. 


Reduction in Price.—The Ward Leonard Electric 
Company announce a large reduction in the price of their Oarpenter 
enamel field rheostats and theatre dimmers. This is due to new 
designs and production in very large quantity. 


Royal Institution.—At last Friday’s meeting of the 
Royal Institution Messrs. Gabriel & ult exhibited their triple 
joint high voltage lamps and other ties. 


Sports in Ceylon.—From the Ceylon Standard we see 
that Messrs. Bousted Brothers’ engineers and рл have formed 
the Colombo Electric Tramway Sporte Club. et, football, and 
hockey captains have been appointed, and play has doubtless been 
begun by this date at Price Park. 


Thames Ironworks.—A petition to confirm resolutions 
pasted by shareholders of the Thames Ironworks and Shipbuilding 
Oompany, Limited, altering the name of the company to the 
Tron works, Shipbuilding and Engineering Company, aud adding to 
the company’s objects in the articles of association will be heard on 
Wednesday, June 7th, by Mr. Justice Wright in the Ohancery 
Division. 

Trade Announcements. — As will be seen from oar 
"New Oompanies” d Messrs. D. H. Bonnella & Son have 
formed their business into а limited company, under the style of 
Messrs. D. Н. Bonnella & Son, Limited. This arrangement has been 
effected solely for family reasons, and the business will be carried on 
under the same management and on precisely the same lines as before. 
Increase of business has necessitated taking additional premises for 
offices and stores at Mortimer Street, and for works at Kirby Street. 

Messrs. Heaton & Smith, of Salford, have also converted their 
electrical fittings business into a private limited company under the 
style of Heaton & Smith, Limited, with a view to consolidating and 
extending their trade. The showrooms, offices, eupply and stock 
departments are all situate at 7, Blackfriars Street, ord. 


Tudors, Mash & Co. v. Headland's Patent Storage 
Battery Compauy and others.—In the Queen's Bench Division 
of the High Court of Justice, on Tuesday, before Mr. Justice Mathew, 
the case of Tudors, Mash & Oo. v. Headland's Patent Storage Battery 
Company, Limited, with Messrs. Walker, Parker & Oo, Limited, 
came on for further consideration. Mr. Fletcher Moulton, Q. O., and 
Mr. Peel were for the plaintiffs, who claimed £75 for red lead and 
litharge delivered to the defendante; Mr. A. O'Connor, Q.C., and 
Mr. насе were for the defendants, who counter-claimed because 
the purpose of Installing eleotria mctive power en bürges belonging 
the of i ic motive power on 
to Mean Lever Bros. Sunlight Soap Oompany at Port Sunlight, on 
the M : and Mr. Robson, Q. O., and Mr. Haldenstein were for 

w ‚ Parker, the third „ho had supplied to plain- 
goods which they in turn forwarded to the defendants. At 
the oue hearing his Lordship gave judgment for plaintiffs on 
the , and for defendants on the counter-claim. The matter now 
came ap on the question of the amount of the counter-claim, and 
his Lordship, after hearing evidence, gave judgment for the defen- 
dants (the Headlands Company) for £425, less £65, in respect of the 
litharge delivered, and adjudged the liability of the third parties to 
the plaintiffs at £115. | 


ELECTRIO LIGHTING NOTES. 


Aberdeen.—The Gas and Electric Lighting Committee 
last woek decided to borrow £15,000 for eleotric lighting purposes. 


— — — — pr we PM — —— — 


Val. 44. No. 1,123, Јони 2, 1899.] 


THE ELEOTBMICAL REVIEW. 


893 


Aston Manor.—The Contract Journal ssys thet the 
destructor which was erected in 1892 having proved insufficient for 
the wosk, the Urban District Oouncil have now decided to add four 
on the Beaman & Deas pattern, and to make other alterations 
which its capacity will be improved to 108 tons daily. The steam 
will be obtained entirely from the heat generated in the destruction 
of refuse, but should the cells be allowed to go out or be cooled down 
for cleaning or repairs, the steam can sgain be started by means of 
auxiliary grates. The power will be distributed electrically by means 
of cables carried from one cantral generator to motors fixed wherever 
required. 8 motors will be fixed to work (1) the fans for the 
air blast in the cells, (2) the elevator, (3) mortar mills, (4) well 
pumps; a small one will be set up in the stables for chaff-cutting, 
The present boiler will be used for heating the fire station with steam. 
The wharf and premises will be lighted throughout with electric 


light, and the disinfecting apparatus will be worked by steam from the - 


boilers. The estimates have been increased from £11,500 to £14,000. 
It is proposed to put a dynamo of 130 H.P. in the engine house, 
and by means of cables to transmit the power from it to the motors 
at the grinding mills, elevator, fan, well pumpe, and chaff-cnt 
machinery, as well as electrically lighting the yard, fire atation, an 
other buildings, the estimated cost being as follows:—One 130-H.P. 
multipelar generator, £480; one 25-H.P. motor for grinding mills, 
£150; one 10-H.P. motor for elevator and conveyor, £90; one motor 
for fan, £100 ; one 10-H.P. motor for well pumps, £98; one 5-H.P. 
motor for obaff. cutting, £70; cable and electric motors, £100; elec- 
tric lighting, 22 arc lamps and 68 incandescent, £365; main switch- 
£65—making a total of £1,468. The works will ba divided 
as follows :—(Contract No. 1) the destructor cells, flues, boilers, &c. ; 
6 engines, generator, and electrical plant, pumps, and storage tank ; 
3)-elevator and conveyor; (4) buildings and paving; (5) well and 
boring; and (6) disinfector. The Local Government Board have 
been applied to for a loan of £14,000 (machinery, £4,931; buildings, 
£9,069), and tenders for the works as above will be advertised for. 


Asylum Lighting.—The contract for the electric light- 
ing of the City of London Asylum, at Stone, near Dartford, bas been 
given to Mesers. Mavor & . The work is being carried out 
to the specification of Mr. A. A. Campbell Swinton, M. Inst. O.E., the 
consulting engineer to the Visiting Committee. 

А proposal to d £24,000 for providing an electric light in- 
stallation at Hainhill was defeated when it came up before the 
Lancashire Asylums Board. | 


Barnsley.—The Board of Guardians is considering а 
Ep to provide an electrical plant for the workhouse at a cost of 


Birkenhead:—The Town Council is to consider shortly 
а committee’s recommendation that application be made for a 
visional order authorising the Council to supply electricity for publie 
and private purposes within the area comprising the districts of 
Bidston and Nogtorum. 


Bolton.—The report and balance-sheet dealing with the 
working of the Bolton Corporation's electricity department during the — 


past fináncial year were brought forward for confirmation at а special 
meeting of the Town Council last week. Councillor Dr. Panton, as 
chairman of the Electricity Committee, took advantage of the occasion 
to refer briefly to the progress which the undertaking was making. 
He said that during the last 12 months they very largely increased 
their output, and their net profit had advanced from £917 to £1,205. 
This was not phenomenal, but it was fairly satisfactory, and repre- 
sented a rate of 62 per cent. on the gross capital involved, conse- 
quently they were only 2} below the Oorporation’s premier money- 
ear ent. Had they not been seriously Kos eru] er by 
sinking and reserve fund charges, &c., which represented 2°88 on 
their gross capital, the amount paid to the rates would bave 
been £2,000, as against £1,000. This was, he added, the first 
year the consumers had paid the total cost for making the 
electric current. | In the first т every Board of Trade 
unit generated cost the borough nearly 91., whereas they were selling 
it at 6d. The second year the cost was 6d , and the Oorporation still 
sold at bd. In the year the cost was 4:06, and they sold a frac- 
tion below, but during the past year the cost was slightly under 4d., 
and they bad got a little over that amount. The year's consumption 
paid all the charges involved and £1,000 were handed over in relief 
of rates. Next year they would probably be in a position to hand 
over two or three thousand pounds. Dr. Panton added that they 
were spending something like £70,000 on the electricity undertaking 
during the coming year, and as this would not be immediately pro- 
ductive he hoped the Oouncil would not expect too much from them. 
Before ooncluding the doctor warmly complimented the electrical 
engineer (Mr. Arthur Ellis) and the staff for ihe very 
efficient manner in which they discharged the duties. Alderman 
T. B. Tong complained of the high charges made by the depart- 
ment for electrical fittings, and mentioned а case where it оо 
E50 to light the ground fioor of a house with electricity. His opinion 
was that the Corporation would do a bigger trade if they would 
revise the charges and place them on а more reasonable basis.— 
Councillor Dr. Panton, replying, said this was a matter which cuf 
_ both ways. They were a trading d and 90 per cent, of the: 

но Ag oe houses in the town were wired by them, and he 
thought the usefulness of the station was being hampered by this 
fact. He did not wish to вау anything disrespectful of tbe electzio 
fittings department, for it was а very good one, and working well, 
but if there were four or five other firms similarly engaged in the 
town, it would be of immense service to the electricity department. 
As to the prices charged for fittings, he thought the Oouncil would 
agree with bim when he said it would be very unfair for the Eleo- 
tricity Committee to cut down such prices unduly, because if they 


. Committee do not anticipate, having 


did по Vy would ео upfsialy with other firms, and that 
with public money.—The report and balenoa-sheeat were sdopted. 
Messrs. William Edge & Sons эле having their works in Raphael 
Street lighted throughout with eleotzicity. The order, which is placed 
with Messrs. Platt & Bleasdale, inolndes 350 to 400 16-C.P. lamps. 


Bonchurch (L0.W.).— The Parish Council has bren 
considering au offer of the Electric Light Company to light 26 
25-O.P. street lamps for £65 per annum. The Council decided to 
obtain farther particulars and ascertain whether the light could be 
on by August 1st. 


Bridgend.—At the last meeting of the District Council, 
it was reported that no tender had been received for the Council's 
provisional order, as advertised in the electrical papers, but a letter 
was read from the English Industrials Company, intimating that the 
Local Government Board had stated they would not graut a transfer 
in any town which wou!d give the local authority any profit or pre- 
mium, but they were now prepared to lay the necessary wires, &c., 
for the town and supplythe Council with their lights at the actual cost 
price in lieu of the previous suggestion to give tbe Council а 5 per 
cent. upon the profits made by the company.—After some discussion 
it was decided to aco apt the terms as laid down in their letter. 


Bristol.—Last week the Electrical Committee had before 
them a first proof of the accounts for the year. Tais showed that 
the twelvemonth wat commenced with a trading balance of £5,000 
carried forward ; and although it was estimated that during the slack 
season—from March to September—there would be a loss of £5,000, 
it amounted to only £3,000. This is the more noteworthy, as the 
Committee have reduced the private and public lighting charges very 
considerably, representing, roughly, £2,500 on private lighting, and 
about 2500 on public lighting. The years business, as stated in a 
local paper, leaves a trading balance of £7,000, and it is proposed to 
put £2,000 to reserve (bringing the reserve account up to £5,000), 
£2,000 to depreciation, which practically opens that account, and to 
carry forward £3,000, which was found sufficient last year. The 
regard to the reductions effected, 
end the heavy outlay and reduced revenue in the March to September 
term, that there will be any profit by the end of the year, but, as а 
matter of fact, they have so far £2,000 net profit. The amount 
of capital to-day stands at £189,763, and the Committee has this 
year paid off £6,400 capital and £4,400 interest. The incroased 
output is shown by the fact that whereas the number of units in 
1898 was 910,888, for 1898-99 the figures are 1,362,766. _ 

‘The Town Council this week considered the proposed agreement 
with the local wiring company as to a modified hire purchase wiring 
system, and referred the matter back for the Electrical Oommittee 


. to consider whether they could undertake the wiring themselves. 


| Canterbury —The public gas lighting contract termi- 
nates on Jane 25th, and the 170 incandescent electric lamps will 
then be ready. 


Chester.—The Council has authorised the Electric Light- 
ing Committee to have the necessary arc mains and distributing 
mains laid for supply of public and private lighting in Hough Green 
and Ourson Park, and the public анып Pe Saltney main road to the 
city boundary (including 36 Jandus arc lamps), at an estimated cost 
of £3,500. Mr. B. O. Roberts last week said that the Council ought 
to congratulate themselves upon the fact that the electric light 
accounts were so satisfactory. The capital at their disposal was now 
£10,000 or £11,000, that the balance of the £65,000 borrowed 
for the purpose of the electric light. That seemed to be a large sum 
to be in hand, but he might inform the members that that sum was 
already pledged to new works, and would, he hoped, be the means of 

ing in a handsome income to the exchequer. The Committee 
had hoped that they should have been able this year to have relieved © 
the rates to the extent of 1d. in the £, and they should have done 
that only they found, when they were about to make that handsome 
present to the city, thatthe rates had already been levied, so that such 
a thing would have been out of course and illegal. They had there- 
fore wiped out the large amount which stood to preliminary expenses, 
and they had put £800 instead of £500 to reserve, and in this wa 
they had got rid of their balance. Such was the satisfactory result 
of the second year of the Corporation having the electric light entirely 
in their own hands. The works were in a thoroughly satisfactory 
condition, and by putting a substantial sam to reserve they were 
always in a position to remedy any difficulties or damage to 
machinery. They hoped shortly to apply for a further loan. 


Coventry.—In the quarter ended March 31st last the 
electric light rentals went up from £891 to £945, and the consumers 
from 112 to 135. The statement of the Electric Light Oommittee for 
the March quarters of 1898 and 1899 is :—1899: Electricity supplied 
during the quarter, 37,248 units; rentals for quarter, £945 19s. 5d. ; 
number of consumers on March 31st, 135. 1898: Electricity sup- 
plied during the quarter, 35,090 units; rentals for quarter, £891 
4s. 5d.; number of consumers on March 3186, 112. 


The Dee.— There is m to put down buoys for 


lighting the River Dee by 


"^ Durban.—A contemporary states that the Government 
- electric light installation at 
the light was switched on for the firat time on April 27th. 


urban for the harbour is completed, and 


Eastbourne.—At the last meeting of the Town Council 
the Electric Light Committee submitted a report recommending that 
Mr. W. O. О. Hawtayne be p roue oonsulting engineer to the 
Ooxporation at a retaining fee of 100 guineas for the first year, and 
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Elland.—The Council is advised by the Electric Lighting 
Committee to apply for an electric lighting order. This is in con- 
sequence of the proposal of a company to put down electric lighting 


and tramway works. 


Festiniog.—After considering a lengthy report by the 
surveyor on the gasworks and electrical supply, the District Council 
has decided to apply for an electric lighting provisional order. 


Gateshead.—The Town Council last week considered a 
yerort from the Parliamentary Committee with reference to the elec- 
tric lighting order which the Board of Trade had issued to the Blec- 
trical Power Distribution Company. The Beard has deleted certain 
clauses, but it is proposed to petition the House of Commons Com- 
mittee, in regard to the Bill, to get them inserted again. 


Gravesend.—The Council notifies in the London Gazette 
its intention to transfer its provisional order to the Electric Supply 
Corporation, Limited. 


Grays.— Last week the Council went into committee to 
consider the site for the electricity works. 


Hackney.— We understand that the Eleotrio Lighting 
Committee, which has for some months past been considering the 
question of sites for the electricity works, now has in view а con- 
venient site contiguous fo the River Lea, and will doubtless complete 
arrangements very shortly for its purchase. This is by no means a 
central point, so far as the proposed area of supply is concerned, but it 
is anticipated that the increased expense for feeders, &c., will be set off 
by a substantial reduction in the cost of land, as well as the convenience 
as regards water supply resulting from contiguity to the Lea. A com- 
promise between the two conflicting parties оп the Vestry will materi- 
ally aid the Electric Lighting Committee in pushing forward the work 
with that expedition which is now necessary for its completion within 
& reasonable period. With so much work in the hands of manufac- 
turers, it is not wise on the part of any municipality to delay the 
placing of contracts longer than is absolutely necessary. Now that 
Hackney is really moving with its electricity scheme, we anticipate 
that the time element will very largely influence the direction in 
whioh contracts are to be given. | 


Hampstead.—The Vestry'a electric lighting system hed 
on Lady Day last connections equal to 82,672 8-O.P. lamps. The 
consumers’ accounts for the year amounted to £23,180 18s. 114. 
According to & report presented by the Vestry clerk on Thursday 
last week, the capital expenditure of the system to Lady Day has 
been £125,410. The gross profit for the year was £13,014. After all 
deductions for interest, repayment of loans, bad debts, &c., bad been 
made, the net profit stood at £8,939 15s. 6d. The gross profit was 
equal to a dividend of over 10} per cent. on the capital, and the net 
profit to one of over 6j per cent. 


Harrogate.—In commemoration of the eightieth birth- 
day of Her Majesty the Queen, the new electric lights in the streets 
of Harrogate wera lighted for the first time on Wednesday night last 
week. Eighteen lamps were lit in the principal streets in the centre 
of the town, each lamp being of 2,000 O.P. - 


d bis report, of which 
past years work of 
the committee:—We commenced the year (the sixth) with 
678 consumers taking 467,359 unite in 19 months, at its close 
these bad increased to 900 taking 749,690 units in 19 months, 
and this number will be largely added to during the next three or 
four months. After liberally maintaining the efficiency of the build- 
ings and plant, providing the minor equipment for working the new 
station, renewing the Dagger Lane storage batteries, providing for & 
thorough overbauling of the engines at Lane by the makers 
and meeting the total working expenses, excepting interest and 
sinking fund, the year's working has resulted in & reduction of the 
cost of production of a little over a farthing per unit. In 1897-98 
the cost per unit sold was 2°78d.; in 1898-99 it has fallen to 251d. 
Bat for testing and other charges in starting the new 
works the reduction in the expenses per unit would have been greater, 
and the profits would, of course, have been correspondingly increased. 
The financial results of the are as follows :—The total income 
has been £16,332 18s. 93. e expenses, exclusive of interest and 
sinking fund, have been £7,849 168 11d. Sinking fund, interest and 
depreciation of meters have absorbed a further sum of £4,899 15s. 9d. 
Thos the total expenses have amounted to £12,673 12s. 8d., and 
if this sum b^ dedrcted from the receipts there will be left a 
balance of £3660 6з. 1d, which is the net profit on the year's 
working This amount will be carried to the reserve fund, 
which, «ith this substantial additicn, will then amount to £8,168 138. 
It is proposed to make а reduction, as and from March 31st last, of 4d. 
per unit on all current sold for lighting purposes only. This pro- 
posed reduction in the Ocmmittee's charges, if adopted, would, on 
fhe bssis of last year's working, involve а reduction of about £1,500 
in the profits for the year, bringing them from £3,660 to £2,160. If 
the proposal eubmitted ba a opted, the charges will then stand as 
follows :— Ordinary consumers for light, 54, per unit; ordinary con- 
sumers for other purposes, 244. per unit. Large consumers, having 


544. for first hour, and 244. 
has been continuously increasing throughout the year, owing not only 
to an increase in the number of consumers, but to an increase in 
the average amount of current used by each consumer, which has 
risen during the year from 690 units to 780 units. So rapid indeed 
hes been increase in the demand (even before the station was 
formally opened) that had all consumers made a demand at the same 
time, the plant would have b:en taxed to ita. utmost capacity. 
Daring the 12 months under review, the equivalent of 17,000 lampe 
of 8-0 P. have ben connected to the mains, this figure Including 14 
motors of various sizes. In consequence of this extraordinary 
demand the Committee were, in November last, compelled to refuse 
applications for current except on the condition that these applicants 
should not be attacbed to the mains until some time in Fe , OF 


` possibly the beginning of March. Foreseeing the iradcquacy of the 


new station to meet the comiog demands, a scheme for the extension 
of the Sculooates Lane station, estimated to cost £32,C00, was sub- 
mitted to, and received the rod gible of, the Oouncil, and power to 
borrow the money was granted by the Local Government Board. 
Tenders were accepted for the earryiog out of this extension, and the 
work is now considerably sdvanced, and is expected to be ready for 
use in September, by which time it will be absolutely needed. The 
ing demand also foreshadowed the necessity for putting down 
additional mains. Schemes for laying down several miles of new . 
mains have also been sanctioned by the Committee, and the Local 
Government Board has sanctioned the borrowing of the money 
required. Daring the year, mains have been laid in nearly eight miles 
of streets, and others are still in progress. 5 


IIford.— The District Council will apply to the Local | 
Government Board for sanction to borrow £4,900 for a site for 
electricity works. ° 


Islington.—“Last week the Vestry adopted the recom 
mendation of the Electric Lighting Committee regarding the pro- 
21 шаш fO sey Rise and Newington Green 

istricts for public and private supply, in accordance with the report 
of Mr. Gay, the electrical engineer. The total cost is £67,150. 


Kettering.—The Lighting Committee has considered - 
and deferred to another meeting a to call in an expert to 
advise as to proceeding under the Oouncil's provisional order. The 
Electric Power Distributing Company has submitted the terms upon 
which it would take over the order. 


Leighton Buzzard.—The Pablic Works Committee 
recently recommended that Dr. Stevenson’s communication ia refer- 
ence to the electric light lie on the table, as they did not consider 
сав the time had arrived when the new illuminant could be adopted 

the town. e i 


London, E.C.—At a special meeting of the Court of 
Common Council on Monday, the Streets Committee brought up а 
report on the electric lighting of the City, but, before it was or 
discussed, the City Solicitor, replying to questions, said tbat if any - 
member of the Court happened to be a shareholder of the City of 
London Electric Lighting Oompany and voted on the matter be 
became liable to a severe penalty. So far ag the latest retarn of 
shareholders indicated, there were then only three members of 6 
Corporation holding shares—vis., Mr. Rowland Perrin (who 
recently died), Sir George Faudel-Phillips, who was simply a trustee 
for others, and Mr. Foster pne Neither of the latter members 
was present. The report of the Streets Committee stated that they 
bad Bad a conference with Sir David Sslomons, the chairman, and 
the board of the Eleotrio Lighting Company, and had invited their 
attention (1) to a reduction of the price of the electric light, (2) to the 
lighting of the minor streets, and (3) as to a basis of future purchase 
by the Corporation of the company’s undertaking. They had since 
received a communication from the company in which they said they 
could not, а pel to their sharebolders and in view of the obliga- 
tions impoied upon them by the contracts and pro orders, 
redaca the price of electric energy. The company had, it was 
pointed out, voluntarily introduced the sliding scale and had 
made a considerable reduction in the charges, and they were 
prepared to make further reductions when practicable. If it 
was the wish of the Corporation that the company should 
surrender their rights to light the minor streets, they would 
be prepared to do so on the understanding that if those strests 
were hereafter lighted by electricity the contract should be offered to 
them in the first place. As regarded the question of purchase, the 
directors would recommend the shareholders to sell their underteking 
on terms which wou'd yield a handsome profit to the Oorporation, 
caloulating it on the basis of the credit of the Corporation being able 
to borrow the purchase pei at the rate of 24 per cent. per annum. 
A later letter intimated that if the Co tion would withdraw their 
. and give all reasonable facilities for the supply of á con- 

uous current, the company wculd reduce their price to 6d. per unit 
from January 186 next, and make farther reductions whenever prac: 
ticable. They were also prepared to make a very substantial altéra- 
tion in the pressure. A communication was read from Sir Oourtena 
Boyle, secretary of the Board of Trade, asking to Ъз favoured wi 
the final views of the Corporation on the sabject of the electric light- 
ing of the City by Friday (to-day). The Committee recommended that 
the company be informed that although the Corporation was advised 
that the existing contracts were null and void, it did not desire to take 
advantage of the circumstance provided the. company were prepared 
to come to satisfactory arrangements їп regard to the supply of elec- 
tricity to private consumers. Mr. Algar, chairman of the Committee, 
moved ths adoption of their report. Mr. Tarner proposed, as an 
amendment, “ That, having regard to the opinion of counsel, Bir 
Courtenay Boyle and the company be informed that it is the intention of 
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the Corporation to treat the electric lighting contracts as null and void.” 
Mr. Burnett, Mr. Olough, M P., Mr. Judd, and other members cən- 
tended that there had only been a technical breach of the contracts 
with the company by reason of a few membr: unwittingly investing 
their money in the company's shares—most of them after the con- 
tracts were concluded and iu operation—and that it would ba 
unworthy the prestige and dignity of the Corporation to take advan- 
tago of a paltry technicality of tho kind. Mr. A. O, Morton, on the 
‘other hand, said that the contracts were obtained by improper infla- 
ence and despicable means, and they ought to be vitiated for the 
honour, credit, and good name of the Oity of London. Hs hoped 
that the Board of Trade would throw open the City to competing 


companies. The City Solicitor, raplying to questions, said if the 


existing contracts were null and void the Corporation could make 
fresh arrangements with the company, or the company could promote 
an Act of Parliament giving them relief from the breaches of the 
present contracte. He reminded the Court that it did not follow 
that the company would concur in the opinion of the counsel con- 
sulted by the Corporation that the contracts were null and void. 
They might go to litigation on the subject. Mr. Turner’s amend- 
ment was lost by a large majority, and, after other amendm:nts had 
der ош and negatived, the report of the Streets Committee was 
op 


Nottingham.—Although the extension of the Corpora- 
tion electric lighting station in Burton Street is now, from a structural 
standpoint, complete, it will probably be the end of September or 
the beginning of Octobsr before tbe new plant is running. The 
present capacity will be more than doubled. 


Oldham.—Last week the following report was submitted 
to the Electric Light Committee by the superintendent, Mr. A. 
Andrew. The SERIE on capital acoount during the year has 
been as follows: — Supply station, buildinge and plant, £4,492 12s. 2d.; 
street mains, £3,557 5s. 8d.; a total of £8,049 17s. 10d. The gross 
revenue for the year amounts to £6,804 2s. 6d.,and the gross expendi- 
ture to £2,243 5s. 9d., the balance carried to the net revenue account 


being £3,560 16s. 9d. The interest on loans amounts to £1,396 


138. 114., and sinking fund instalment to £1,279 10s. 4d., a total of 


£2,676 4s. 3d., the net profit for the year being £884 12s. 6d. The 


amount in reserve fund on March 25th was £4,275 5s. 9d. The 
amount of energy erated bas been 589,633 units, of which 454,907 
units have been sold, being increases over the previous year of 192,889 
units and 132,704 vnits respectively. The number of lights supplied 
on March 25th last, equivalent to 8.C.P., was 28,471, being an increase 
duriog the year of 6,845. The number of consumers added has been 
110, and additional meters fixed 120. The number of consumers on 
March 25th was 323, and the total number of meters fixed 380. The 
maximum demand was on February 24th, 1839, the load at the station 
being indicated at 542 kilowatts, as compared with 413 in the previous 
year. The greatest quantity supplied in 24 hours was on December 
17th, 1898, being 3,198 units, against 2,307 last year. The supply 
mains have been extended 3,161 yards. The total length of mains 
laid on the March 25th last was 12,491 yards. The price charged for 
energy was reduced from March 25tb, 1898, as follows:—To private 
consumers, ordinary rate, 4d. per unit; to the same for quantity used 
in excess of two hours’ av maximum demand, 2d. per unit; 
publie street lighting, 24d. per unit. From September 25th large 
consumers have had the option of being charged either under the 
demand indicator system or according to the following fixed scale :— 
For the first 1,000 units consumed 
second 1,00), 34d.; third 1,C00, 3d.; fourth 1,000, 24d.; fifth 1,000, 
2d.; all in excess of 5,000, 2d. During the year two additional 
engines and dynamos of 360 H.P. capacity each, and an additional 
steam boiler, have been fixed. The total engine hórse-power is now 
raised to 1,800. 


Oswestry.—A special meeting of the Town Oouncil was 
held on Monday 
Oommittee that the electric lighting company’s undertaking be pur- 
chased, and that a committee be appointed to negotiate terms with 
the company, with power to arrange the price. 


Portsmouth.—At a meeting of the Electric Lighting 
Committee of the Town Oouncil, it was reported that the profits on 
the undertaking for the past year amounted to 22,500. 
cided to propose to appropriate about £1,500 to a reserve and sinking 
fund, thus making it up to 5 per cent. per annum on the capital out- 
lay for the whole period since the commencement of the work, and to 
recommend to the Town Oouncil that the balance, which, after leaving 
a small amount to cover possible bad debts, will be about £1,000, 
коша орна into tke Urban fund, to go towards the relief of the 
IA 


Rothesay.—A Glasgow paper says that the contractors 
have made a good start with the electricity undertaking. Some of the 
cable has been laid and lamps are in position. | 


. Shanklin.—The Lighting Committee asked the Board of 
Trade to modify certain sections of the provisional order in such a 
manner as to make it obligatory both upon the local authorities and 
the undertakers to submit all questions of difference which may arise 
to a sole arbitrator to be appointed by the Board of Trade, instead of 
а general arbitration as at present provided for in the existing draft 
Provisional order. The Board had written stating that they would 

not make the suggested alteration. | 


Simla.—A Delhi says that the scheme for the 
ty is being discussed, Mr. Crompton 


y turbines for this purpose. 
that the cost would not be excessive, and the matter is likely to be 
taken in hand before long. | | | | 


quarter, 4d. per unit; for the 


to consider a recommendation from the Watch 


$wasde- 


Sunderland.— The annual report re the Electric Light 
Works, shows that for the past year, after paying interest and sinking 
fund, there isa profit of 4364. The number of lamps in use has in- 


 ereased to 25,617. The number of units sold bas increased from 


270,209 to 472,240. Daring last year 15 motors, aggregating 98 H.P., 
were added, making altogether 400 H.P. drawn from the Corporation 
mains. The past year was tho first in which the undertaking showed 
a nef profit after payment of the sinking fund and interest. The 
years profit on tho station—that is the sum available as dividend 
were the concern a private company—was £2,855, or 4$ per cent. 
on the capital outlay. The sinking fund and interest was £2,501, 
leaving а net balance cf £364 to the credit of the Corporation. The 
average price obtained for current during the year was 3 78d. per 
unit to private consumers. 


Tynemouth.— Last week the Local Government Board 
held an inquiry relative to an application of the Town Council for 
sanction to borrow £34,850 for purposes of electric lighting. The 
town clerk said there had been a prior application to borrow £1,850 
for the purchase cf laud for a site, and the inquiry was held on June 
10th, 1593. Sanction to borrow the sum had not yet been received, 
апа the amount was now included in the present application. The 
details included £5,000 for building, £6,000 for three boilers and 
fittiogs, 61,000 for condensing plant, £7,000 for cables, and £2,000 
for meters and services. Ап agreement was entered into in 
December last with the British Electric Traction Company, Limited, 
for tbe supply of energy to the present tramways from Prudhoe 
Street to Tynemouth, and an extension was in contemplation to 
Whitley, about three-quarters of a mile outside the borough. 


Wallasey.—The District Council was yesterday asked to 
confirm a resolution of committee to obtain powers to borrow £18,500 
for extending the generating station and providing additional plant 
to supply electricity for traction purposes. ; 


 Warley.—The District Council objects to the proposal of 
the Sowerby Bridge Council to apply for electric lighting powers 
within their gas area. | | 


West Bromwich.—The question of the electrio lighting 
is under the consideration of & committee of the Corporation, wh» 
are being assisted by а expert. Meanwhile the Midland Electric 
Corporation for Power Distribution, Limited, are making strenuous 
efforts to induce West Bromwich to accept the light from the com- 
pany, and with this view the latter have submitted the following terms 
to the committee of the Corporation :— 

For lighting purposes, 6d. per unit for the first 100 hours of supply per 
quarter, and 3d. per unit for subsequent hours of supply, with discounts of from 
5 per cent. to 20 per cent. where the consumption is over 100,000 units per 
annum. For power purposes the rates are to be 8d. per unit for the first 78 
hours of supply per quarter, and °825d. per unit for subsequent hours of supply. 
The горар offer the current to local authorities for public lighting at 1:64. 
per uni | 
Mr. G. L. Addenbrooke, the consulting engineer of the compeny, has 
also had an interview with the Mayor, Councillor В. Pitt, at which 
the latter suggested that the Midland Electric Corporation should 
submit а series of prices concerning all the alternative propositions 
they were pre to make. The company, however, replied that 
this would nconvenient and probably confusing, unless they knew 
the lines on which West Bromwich Corporation would prefer to nego- 
tiate, and instead wrote on February 24th last, asking for another 
interview. In the meantime, the Town Council authorised the Elec- 
tric Committee to call in expert advice. Noting this, Mr. Addenbrooke 
wrote parm Mame if their consulting engineer would give them 
figures as to the prices at which West Bromwich could generate or 
sell current in the borough under the three heads of light, traction and 
power, and if he would corroborate his rej by to results 
already obtained in similar towns, he (Mr. Addenbrooke) had con- 
fidence in stating that the Midland Electric Corporation would be 

repared to supply at 10 per cent. under these figures where their 
| sii d are not ему lower than this, and that they would further 
be p to agree to a set of discounts by which the cost would 
be further reduced as the consumption grew. It is stated now, 
however, that the committee are convinced that they will be able to 
supply West Bromwich on quite as favourable terms as the Midland 
Electric Corporation can do it. Many of the members of the 
Council look at this question in conjunction with the probable taking 
over of the tramways, in which case they firmly believe that the two 
undertakings can be well worked together. : 


~ Winchester.—The Winchester Electric Light Company 
are making rapid progress with their business. The light is now 
being installed. in the Guildhall, School of Art, public library, &c., 
ar well asin many private residences and business establishments. — 


.Windsor.—On the night of the Queen's birthday the 


arch on Castle Hill was illuminated by 1,000 electric lights, and the 
1887 Jubilee statue, the Guildhall and various b were 
similarly decorated. | 


 ELEOTRIO TRAOTION AND MOTIVE 
| POWER NOTES. 


Accrington.— The Accrington Corporation Tramways 
Company have agreed to sell their undertaking to the British Electric 
Traction Company for £56,000, subject to certain conditions. 
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Barnsley.—The British Electric Traction Company, 
Limited, have intimated to the Town Council their intention of 


applying for a provisional order for the laying down of a light rail- 


m in Barnsley, and their intention to extend the same to Btairfoot 
and Worsbro', and the Corporation have decided that the application 
of the company named, or шү ош private company, shall be 
opposed. In view of this, Mr. John Carrington, solicitor, of Barnsley, 


on behalf of the British Electric Traction Company, Limited, has. 


issued to the ratepayers a lengthy statement in pamphlet form, under 
the title of ‘ Proposed Barnsley Tram ways; Comments and Remarks 
оле showing reasons why the Counsil should approve the 
scheme, 


Bath.—One of the companies which had given notice of 
intention to apply for an order under the Light Railways Act, is 
advertising its proposals in the usual form in the local press. The 
scheme aims at connecting the outlying districts with the central 
parts of the city by electric trams without actually touching upon the 
really busy thoroughfares any more than can be avoided. 


Behr's “Lightning Express."—'The joint committee 
of Liverpool and Manchester representatives who have been ocon- 
sidering the scheme for establishing an electric express railway on 
the mono-rail principle between Manchester and Liverpool, have 
reported favourably, and declared that from an engineering and com- 
mercial point of view the project is a feasible one. On Wednesday 
а resolution was adopted se forth that some such scheme would 
be of public advantage. The estimated cost of construction is a 
million and a half. 


Brighton.—A deputation from the Corporation inspected 
the Sheffield electric trame, so far as completed, on Saturday last. It 
is stated that the gradients of the two towns are very similar. 


Burton-on-Trent.—A Town Council deputation has 
inspected the Bradford electrio trams. This is in connection with 
= proposal that Burton should have electric lighting and electric 
rams. 


Cardiff.—The Tramways Committee last week decided to 
rescind the resolution gi the tramways company power to double 
certain sections of the tramline. The company had objected to several 
proposals in the draft agreement with the Corporation. 


Dublin.—The connecting link of the tramway system 
between Oastlewood Avenue and Harold’s Cross line was opened on 
2814 ult. for traffic. The cars now run from the junction with the 
Harola’s Cross line at Kenilworth Square direct to Ball's Bridge in 
connection with the Dublin and Dalkey electric line. The work on the 
Drumcondra line is alto being pushed forward rapidly, and it is ex- 
pected that in the course of a few weeks the line will be electrically 
equipped. In the meantime the service from the Pillar by means of 
horse cars is proving of the greatest convenience. 


Eastbourne.—A special meeting of the Town Council 
was held last week to consider and determine as to а recommendation 
to apply, in November next, to the Light Railway Commissioners for 
an order, under the Light Railway Act, to authorise а scheme for 
electric tramways for Eastbourne under the wg ба of the Corpora- 
tion. The Electric Light Committee reported having had proposals 
before them from the British Electric Traction Company to the 
effect that the Oorporation should construct tramway lines and lease 
the working of the same to the company for a period of 35 years, 
determinable at the end of 21 years, and at recurring periods of 10 
years, the company to pay the Oorporation 6 per cent. оп the total 
outlay, and to take the current for motive pri from the Corporation 
at а price to be agreed upon. The committee declined to entertain 


presen 
should extend from Fort Road, along Seaside 
as far as the Town Hall, and that all other 
portions of the scheme, as first laid before the Oouncil, relating to 
Upperton and Old Town, be abandoned. Deputations with petitions 
both against and in favour of the proposal—in principle or as to its 
application—were received and heard. In moving that application 
be made to the Light Railway Oommissioners for an order to authorise 
the construction of the tramways, as recommended by the committee, 
Councillor Maude contended that the inconveniences and dan 


gers 
arising from the tramways bad been greatly exaggerated, and that if 


lines were introduced into any on of the borough there would be 
a universal cry for their extension. The committee had had an ap- 
proximate estimate of the cost for double lines, including motor cars, 
&c., and the expenditure involved would be about £13,000 per mile. 
After discussion, the motion for the adoption of the committee's 
recommendation, with an alteration in the route, was adopted by 17 


to 10, but the town clerk pointed out that the resolution was not 


carried the necessary two-thirds of the Council In reply to a 
query: Where are we now, sir?” The Mayor said: " You have not 
had the necessary majority, and, therefore, the matter must end.” 


Erdington.—A special meeting of the District Council 
met to consider what steps, if any, should be taken in reference to 
an application now made for power to promote a light railway 
from Aston, through Erdington, to Sutton Coldfield. It was resolved 


to oppose the scheme. 
Huddersfield.—The Holmfirth District Council is 
approaching the Huddersfield Corporation to know on what terms 


they will extend their tramlines to Holmfirth and Holmbridge. 
Kingston.—The Corporation have prepared plans for an 


electric tramway to connect railway station with Surbiton 
railway station, as well as running through the principal streets of 
with the 


both towns, and it is also po. to connect the li 
line of trams proposed to be laid by the London County Council, and 


to end at the borough boundary on Kingston Hill. The Surrey 
Oounty Council is stated to have convened a conference of repre- 
sentatives of local authorities to ascertain how far electric tramways 
may be adopted throughout the county of Surrey. 


Light Railways.—The London Gazette contains notices 
of the following applications to the Light Railway Commissioners 
for powers to construct light railways :— 


Robertsbridge and Pevensey: promoted by the Earl of Ashburn- 
ham and others. 
Rhondda Valley: promoted by the British Electric Traction Com- 


pany. 
Bridgwater, Langport, and Омош; promoted by the Light 
Limited. 


pany. 
rth: promoted by Mr. J. Heath, MP, 
Mr. B. Melville, M.P., Sir 


and others. ; 

Peterborough and district: promoted by the British Electric Trac-. 
tion Company. ' 

Blackpool and G : promoted by the Blackpool and Garstang 
Electric Light Railway Company. 

Darlington: promoted by the Imperial Tramways Company. 


County of Middlesex: promoted by the Middlesex County Council 
and the Metropolitan Tramways and Omnibus Company. 

Leighton Bussard and Hitchin : ое by Messrs. W. 8. Cowper- 
Oooper, J. Waugh, H. J. Green, and others. 

Gateshead and district: promoted by the Gateshead and District 
Tramways Oompany. 
r and district: promoted by Worcester Tramways, 

ted. 

South Staffordshire (Bilston, Willenhall, and Ooseley): promoted 
by the British Electric Traction Company. 

Maidstone and Faversham Junction : promona by the Maidstone 


Railway vid paid ig Limited, of 34, Victoria Street, S.W. 
E and Morecambe: promoted by A. Bruce, T. D. Shield, 
others. 


Bere Alston and Oalstock: Plymouth, Devonport, and South- 
Western Junction Railway Company. 

Watford and district. 

Finchley, Hendon, Edgware and district: by the Finchley District 
Electric Traction Oompany. 

Southwold and Lowestoft: Southwold Railway Company. 

Lastingham and Rosedale: Lastingham and Rosedale Railway and 
Estate Company. 

Brackenhill: Yorkshire District Light Railway Syndicate. 

Dartford district: International Communications, Limited. 

Bromsgrove : G. G. Brodie, C. Steer, and others. 

reina on and district: J. J. Gittings, E. Horton, W. J. Kershaw, 
and 0 
F Wedmore, and Cheddar: Railway Developments, 

imite i 

Ryde and Sea View: E. Ironside Bax, G. Ellis, A. R. Davey, and 
others. 


Liverpool.—When electing Mr. Petrie to & seat on the 
Liverpool Tramways Committee last week, the chairman of that Oom- 
mittee eaid they should remember that they might have very serious 
differences with Mr. Petrie’s Committee the supply of 
power for the tramways. Glasgow was getting its power at per 
unit, while that Committee was paying 0'9d., or nearly four times as 
much. The Liverpool Electric Power Committee, however, were 
adopting а system 5 opposite to that of Glasgow. They 
were making and supplying the electricity direct. In G w it 
was to be supplied on the three-phase system, and transfo down 
by rotary transformers. There was in Glasgow only one electric 
power station of sufficient size. In Liverpool there were two or 
three; and perder drin Pd station could get fuel either by canal 
or railway, one station in Liverpool could only get fuel by the canal, 
and another by railway. Moreover, in Glasgow they used engines of 
4,000 H.P., and of slow speed (75 revolutions a minute). The 
Glasgow system was based on the accumulated oe of this 
country, the United States, and the Oontinent. If Mr. Petrie would 
help to overcome the difficulty there was going to be on this matter, 
they would welcome him. 

® question came up of extending electric lines to Garston, 
Woolton, Waterloo, and other suburban districts. The town clerk 
stated, with reference to the Overhead Railway, that electric lines in 
Waterloo and Seaforth were being laid by the District Oouncils of 
those places, and leased to the Overhead Railway Company, which 
propored to use them as a feeder to its own line. If, when the 
electric tramlines were laid through Bootle and Litherland, the Cor- 
poration thought it worth while, they could apply for running 
powers over the Waterloo and Seaforth lines. There would be no 
difficulty in extending the lines to places beyond the if the 
consent of the local authorities was obtained. On the of 
the chairman, the manager was asked to as to desirable exten- 
sions. The town clerk suggested that local authorities interested 
should be invited to confer with the Corporation, and this was 
agreed to. 

A deputation attended to urge the views of the Estate Oommittee 
regarding the cost of street improvements, rendered urgent by the 
introduction of electric tramways. 


Llandudno.— The promoters of the new light electric 
railway have communicated with the Electric Light Oommittes rv 
scale of charges for the supply of current for the railway, stating that 
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they consider it fair and reasonablethat the division of responsibili 
should be at the section boxes and not at the switchbeard. Mr. A. 
Preece and Mr. Morton have reported on the subject, and the Oouncil 
has approved the recommendation of the committee that no proposal 
for the supply of current other than at the switchboard be enter- 
tained. The committee has offered to supply energy at the following 
yate, viz. ltd. per unit for every unit up to 100,000 units; 14d. per 
unit forevery unit over 100,000 up to 400,000; 1d. per unit for every 
unit over 400,000 ; the minimum supply in any one year not to be less 
than 350,000 units. 


Middlesex.—A special meeting of the Hornsey District 
Oouncil was held on Monday to consider the advieability of applying 
for an order to construct light railways along the Archway Road from 
Highgate to Whetstone in cor junction with the Finchley District 
Council. Binee the notice of motion was given, the Middlesex County 
Council have come to terms with the North Metropolitan Tramways 
Company, by which the Ocuccil and the company will become pro- 
moters of a county tcheme.—Mr. Sloper, chairman of the Highways 
Committee, moved the formal statutory resolntions.—The chairman 
(Mr. Oory-Wright) eaid they would be no better off there if the 
scheme was dropped. The County Council would mske the line 
themselves and be the light railway aathority. The resolutions were 
lost by a majority of two to one. 


Newcastle-on-Tyne.—It is said that the Tramway Com- 
mittee contemplates granting an extension of the tramway lease for 
two years, or until the new electric lines are ready, upon the present 
terms. The Newcastle Z-ader says that Prof. Kennedy sees no 
difficulty in combining the overhead trolley with a conduit system, 
connections to be made at suitable stopping places. 


Perth (W.A.).—A Perth oorrespondent of the Financs:l 
Times telegraphs that the laying of the double track of the Perth 
Electric Tramways has been completed from Thomas Street to 
Milligan Street and from Pier Street to Bay Street. Allthe macadam 
paving has been completed, and the wood Paring (Jarrah blocks), 13 

wide, has been completed between Hill Street and Lord Street. 
The cars are ready, and the car house is complete, excepting a portion 
of the roof. The Babcock & Wiloox boilers have arrived, and are 
now being placed in position in the power house, and the artesian 
well has been sunk to a depth of 470 feet. 


Peterboroagh.—The Town Council has under considera- 
tion correspondence from the British Electric Traction Company re 
the proposed light railways scheme. 


Е Portobello to Musselburgh.—On Wednesday the Com- 
missioners held an inquiry at Edinburgh into an application for & 
light railway to run on the road from Portobello to Musselburgh, and 
to be worked by electrical power. The scheme was opposed by the 
North British Railway Company, on the ground that it would 
abstract ger traffic from their system, and was rejected by the 
Oo oners. The scheme was promoted by the Drake & Gorham 
Electric Power (Pioneer) Byndicate. 


Portrush.— Last week a special meeting of the Urban 
Oouncil was held for the p of hearing a statement from the 
chairman of directors of the Portrush, Giant’s Causeway, and Bush 
Valley Railway and Tramway Сошраоу, in regard to the erection of 
iron pillars within the township in connection with the contemplated 
adoption by the company of the overhead system of electric traction. 
After hearing a statement from Dr. Traill (chairman of the company), 
in the course of which he quoted several clauses of Acts of Parliament 
under which, he contended, the tramway company were empowered 
to erect the poles in the town of Portrush, it was decided that as De. 
Traill had not come prepared to submit a which might be 
accepted, the Council would adhere to their origina! resolution to have 
the poles removed. 


Potterles,—That the new electric tramway system is 
exceedingly po is evidenced by the complaints being made by 


pular 
the Stoke-on-Trent ladies that the cars are overcrowded. Of course, ` 


this will all be remedied as time goes on. 


Shanghai.—The Daily Mail Montreal correspondent says 
that Bir Ohsrles Ross, who recently made an offer on behalf of an 
American syndicate to purchase the municipai electric lighting works 
at Shanghai on condition of being granted the right to establish 
tramways there, is at present in China. Sir Obarles, while passing 
through Montreal on his way to China two months ago, had а con- 
ference with some Montreal capitalists with regard to invest- 
ments in British Columbia, and laid before them his scheme for 
electric tramways in Bhanghai. 


South Wales.—It is stated that there is very little doubt 
that Swansea borough tramways will be worked electrically 
before the present year expires. It is also represented that official 
intimation been received that the Board of e has finally con- 
firmed the Merthyr Light Bailway order, which means the construc- 
tion of an electric tramway from the centre of Merthyr to two of 
its chief suburban extremities, Dowlais and Сап, Ooedycymmer. 
It is further stated tbat the British Electric Traction Company are 
now applying for powers to construct a light railway from Aberdare 
to another populous adjunct of that great valley—that of Capcoch. 


Sunderland.—The Tramways Committ: e recommends the 
Oouncil to purchase 18 double-decked cars at £700 each, and eight 
single-decked cars at about £500 each, for service on the proposed 
electric routes. The Committee also instructed the electric engineer 
to ask for tenders for converting the tracks from horse to electric 
traction. Work on the Chester Road route will be commenced about 


August, and the whole of the system will be taken over and work 
commenced by January, 1900. The Committee has also discussed 
details with regard to poles, rosettes, and span wires. 


Worcester.—The Pershore District Council has received 
a letter from the Worcester Tramway Company with referenca to 
their proposal to make a light electric railway from Worcester to 
Redhill and Kempsey, and bas approved of the principle of the pro- 


posal. 

Kempsey Parish Oouncil disapproves of a proposal of the 
Worcester City Tramway Company to construct a light railway to 
connect the city and Kempsey. 


Wrexham.—At a meeting of the Council on 30th ult., 
the Lighting Committee reported that they had considered the report 
of Mr. Trentham and Mr. Peers, consulting electrical engineers, as to 
the introduction of electric lighting into the borough and the erection 
of a refuse destructor, ard after some deliberation they recommended 
that the Council should - Arad of the appropriation and conversion 
of that portion of the Willow Brewery buildings and premises for 
electric installation works, but that the question of providing a refuse 
destructor be postponed for the present, reserving nevertheless the 
site adjacent to the electric works shown on the plans submitted as 
selected by the consulting engineers as best adapted for the erection 
of a refuse destructor. The committee also recommended that the 
Council engage Mr. Trentham and Mr. Peers as joint engineers for 
the works, and that they be instructed forthwith to prepare plans for 
estimates for the necessary works of supplying electricity in the com- 
pulsory area. These rccommendations were d to. The Oor- 
5 seal was affixed to an agreement with the Drake & Gorbam 

lectzic Power and Traction Company, Limited, enabling the Oor- 
poration, after the expiration of 7, 14 or 21 years, from the date of 
confirmation cf the Wrexham District Tramways provisional order, 
to acquire the undertaking. 


Wycombe Valley.—It is pro to obtain powers for 
the construction by a local company of an electric tramway through 
the picturesqae Wycombe Valley, in Buckinghamshire. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Laying under Difficulties.—The New York 
Herald bas received a telegram from Manila, which gives an account 
of a cable-laying party of Americans under My pra Tilley being fired 
upon and driven from the shore on the island of Negros. Captain 
Tilley, when last seen, was swimming feebly by the side of the mate 
of the cable war The latter was picked up by the launch of the 
steamer from which the party landed. The steamer lay far from the 
shore, but those on board of her saw some of the Malay seamen, who 
had landed with Captain Tilley, caught by the rebels and flogged, 
and then cut to pieces. | 


Colombo Telephone Service.—The conversion of the 
telephone system from earth to metallic return is progressing, but 
it is not likely to be completed for about six months. 


French and English Trans-Atlantic Cables.—The 
Paris correspondent of the Economist points out that the long pending 
suit between the French Pouyer-Quertier and the English Anglo- 
American Trans-Atlantie Cable Companies bas just come Bee 
before the Rouen Appeal Oourt. It may be remembered that in 1 
the two companies, which had been worked in competition, entered 
into a pooling arrangement. The French Government subsequently, 
in 1 intervened, and compelled the French company to withdraw 
from the contract, as being contrary to its Act of concession. The 
Anglo-American then brought an Against ite former partner, 
claiming a sum of £240,000 which it had p to the French compan 
between 1880 and 1886. A first trial took place before the Paris Tri. 
bunal of Commerce, which, in 1888, condemned the Ponyer- Quertier 
Company to make restitution, and pay damages. In the meantime the 
French company had been converted into an American one, which, in 
1894, obtained a reversal of the judgment by the Paris Appeal Oourt. 
The Anglo-American com took the case b:fore the Court of 
Cassation, which quashed the judgment of the Paris Appeal Court, 
and ordered a new trial before the Rouen Appeal Court, which bas 
now decided in favour of the Anglo-American, as was done by the 
Paris Tribunal of Commerce in the original action. The Court, 
however, admitted the right of the French company to certain set- 
offs, and appointed three experts to investigate the accounts and 
pret а report within four months, the question of the costs to be 

the meantime reserved. 


The German Line to India.—From Berlin we receive 
news that an ment has been arrived at between the Deutsche 
Bank and the Ottoman Bank for the continuation of the Anatolian 
railways. This continuation will probably admit of the extension of 
these railways to Baghdad, along the ronte which bas been already 
surveyed, vid Yusgat, Sivas, Diarbekr, and Mosul. The accompany- 
ing telegraph line will thus, on reaching Baghdad, be within some 250 
miles of Koweit, which can be connected with a very short line to 
the Indian Government cables at Fao, thus cutting out the Indo- 
European Tolograp? Company's lines, and rendering possible a reduc- 
tion in the present high rates to India. 


The “ Monarch,”—The cable ship. Monarch is reported 
to have left Tobermory, Argyllshire, on Monday morning, en route 
for the small islands of Canna, Rum, Bigg and Muck, where cables are 
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to be laid connecting these islands. with one another and with the 
mainland. The connection is to be made through the island of 
Bkye, which is already in telegraphic communication with the 
mainland of S:otland. : 


Telegraphic Interruptions and Repairs:— 


CABLES. Down. | Repaired, 
Bonny-Oameroun .. May 29th, 1899  ... v5 
Lourenco Marques - Me sam- | 

bique .... May 26th, 1899 ... is 
Maranham  .. .. April 10th, 1899 ... ө 
Assab-Massaouah  ... .. Мау 23rd, 1899 .. - 
Amason Company's cable— | 
Oable beyond Gurupa... June 11th, 1898 , - 
LANDLINES. | 
Oommunication between 
Moseamedes and all In- + March 16th, 1899 ... May 90th, 1899 
mmunication ween | 
Salonique and Monastir. } March 23rd, 1899 [I [TII 
Communication with Jéré- 
mié and Port de Paix > May 20th, 1899 ... - 
Communication with В | 
Tonauad with Bra} wr д 109. 
Line between Antofagasta | . 
and Cochabamba (Bolivia) f May ch, 1899 ө 
Baigon-Bangkok 885 May 25th, 1899 ... May 25th, 1899 


The Telephone Question.—The Liverpool Chamber of 
Commerce has issued the text of а petition against Mr. Hanbury's 
Telephone Bill. It recites the provisions of the measure, and reviews 
generally the position and work of the National Telephone Company, 
and the views that have been expressed in to the Bill by 
various influential bodies. It prays that the g system of the 
Telephone Company may be nationalised by acquisition on terms tbat 
are just and reasonable аз between the. nation and the compauy's 
shareholders, and that the whole system of telephones should then 
be worked as а department of the Post Office, or as а separate 
department. DUUM | 


OONTRAOTS OPEN AND OLOSED. 


OPEN, f 


Barton-upon-Irwell.—Jone 6th. The Guardians want 
tenders for the wiring and fitting of their new infirmary buildings, 
Green Lane, Patricroft. Specifications, &c, from Mr. а. R. Peers, 
consulting engineer, 96, Deansgate, Manchester. | 


Battersea.—June 7th. The Vestry wants tenders for the 
supply of mains, water-tube boilers, steam.dynamos and engines. See 


" Official Notices April 14th. 


Birkenhead.— June 9th. The Corporation wants tenders 


for one 225-kw. direct current high speed steam dynamo. See 
“ Official Notices ” May 19th. 


. Blackpool.—June 20th. The Corporation wants tenders 


for 6,000 tons of slack, 3,250 gallons of oil, and 138,000 carbons. 
Bee “ Official Notices this week. 


Blackpool.—The Blackpool Masonic Hall, Limited, has 
invited tenders for the electric lighting preparations, electric bells 
and heating apparatus in the Masonio Hall, Adelaide Street, Par- 
ticulars from the architect, Mr. J. A. Nuttali, Birley Btreet. 


Canary Islands.—July 16th. Tenders are being invited 
until July 16th by the зрадив Post and Telegraph Authorities in 
Madrid for the concession for the establishment and working of & 
telephone system between Haria and Arrecife with three intermediate 
stations on the island of Lan zaroto, Oanaries. Tenders to be sent to 
La Direccion General de Correos y Telegrafos, 10, Callede Oarretas, 
Madrid, whence particulars may be obtained, 


Doncaster.—Jane 7th. The Guardians want tenders 


for the electric lighting of the new workhouse. Bee "Official 
Notices” this week. 


Dudley.—June 17th. The Electric Lighting Committee 
wants tenders for water-tube boilers, economiser, steam d 08, 
balancers, switchboard, cables and street work, arc lamps, and travel- 
ling crane. See “ Official Notices” May 19th. 


France.—June 8rd. The French Post and Telegraph 
Authorities in Paris are inviting tenders until June Srd for the 


supply of 16 lots of telegraphic apparatus. Particulars may be 
obtained from, and tenders are to be sent to, Le Sous Secretariat 
d'Etat des Postes et Telegraphes, Rue de Grenelle, 103, Paris. 


Gloucester.— We understand that the Gloucester Railway 
Carriage and Waggon Company, Limited, are askiug for tenders for 
fitting their works with electric apparatus, as the directors have 
сте having electric transmission of power for the whole of 
the works. | 


Hackney.—June 18th. The Vestry invites tenders for 
trenching, troughing, cables, joint boxes, jointing and house services. 
Bee Official Notices" May 5th, | | | 


supply of 26,000 zinc cylinders for telegraph batteries. 


. Halifax.—The Watch Committee wants tenders for the 
wiring “ the new Halifax Police Courts. See our Official Notices” 
this week. 


Huddersfield.—June 12th. The Corporation invite 
tenders for the electric equipment of their present steam tram 
service, also for works to be executed, plant and machinery to be 
supplied, as follows:—Contract No. 1.—(Section A) engines and 
appurtenances, overhead travelling crane; (B) direct current 
generators, switchboard, station lighting, motors, ca les, trolley poles, 
controllers, &c.; (O) cableways, overhead construction, s, and 
car bodies. Contract No. 2.—(D) steam boilers and accessories ; Œ) 
condensers, valves, heaters, pumps, &с.; (F) economiser, elevator 
conveyor. Any contractor mav tender for the whole or part of the 
work included in Contracts Nos. 1 and 2. Specifications on appli- 
cation to the Borough Engineer, 1, Peel Street, Huddersfield. 


London, W.C.—June 18th. Tenders аге wanted for 
carrying out an electrical installation at Mr. Wyndham's new theatre, 
Oharing Oross Road. See our “ Official Notices " this week. | 


Manchester.—June 8rd. The Art Gallery Committee 
wants tenders for an electrico installation at the City Art Gallery, 
Mosley Street. Particulars from the City Surveyor. 


Sheffield.—June 5th. The Health ош is inviting 
tenders for engines, electric lighting plant, pumps, ings, pulleys, 
and other 5 work required at the destructor, Partien 
and specifications from the City Surveyor (Mr. Wikes), Town Hall, 
on payment of one guinea, returnable ав usual. 


Southampton.— June 5th. The Corporation wants 
tenders for motor cars and equipment, and the electrical equipment 
of lines. See Official Notices" May 12th. 


Spain.—June 8th. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until June 8th for 
may be obtained from, and tenders are to be sent to, El Direccion 
General de Correos y Telegrafos, Calle Carretas 10, Madrid. 


Spain.—June 25th. Tenders are being invited until 
June 25:h by the municipal authorities of Alcala la Real (нок 
of Jaen), for the concession for the electric lighting of the town 
d & period of three years. Particulars may be o from, 
and tenders to be sent to, El Secretario del Ayuntamiento de Alcala 
la Real (Jaen). 


Teneriffe.—June 14th. Tenders are being invited until 
June 14th by the S Ministry of Publio Works in Madrid for 
the concession for the construction and working of an electric tram- 
way between Santa Orus de Teneriffe and Ban Oristobal de la 
Teneriffe. Tenders to be sent to La Direccion General de Obras 
Publicas (Ministerio de Fomento), Madrid, whence particulars may 
also be obtained. 


West Africa.—July 10th. The compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting rs until July 
10th for the concession for the establishment and working of a cen: 
tral electric power station at Beira for lighting and power purposes 
during a period of 25 years. Particulars from, and tenders to, 


York. —June 5th. Tus North-Eastern Railway want 
for tel h tu i e stores. Particulars 
from Mr. Graves, Telegraph Department, York. 


` CLOSED. 


. Kaling.—The following is а list of tenders recently 
submitted to, and those acoepted by, the District Oouncil for the 
electricity extensions:— -- 


Contract No. 2.— Borns, BUPERHBATERS, &с. : 


£ s. d. 

Messrs. The Stirling Boiler Company, Limited .. 9,490 0 0 

s " 11 (alternative tonder) 2,968 0 0 

» Robert Taylor & Sons (acoepted) 2,696 0 0 

н — Yates & Thom т ša es еж . $800 0 0 

(£800 of above amount was approximate.) 

„ Edwin Danks, Limited a ie <a .. $8891 0 0 

Сонтвлот No. 3.—STEAM PS, &o. 2 А 

s. d. 

Messrs. John Spencer, Limited .. (accepted) 8,427 15 0 

” . Wailes & Son ee oe ee ee oo 9,804 13 6 

„ C. 8. Mallet & Co., Limited - as .. 2,976 6 0 
Contract No. 4.—SwrroggoaBD AND OONMEOTIONS. 

£ s. d. 

Messrs, Cowans, Limited — ..  .. . ++ 1,015 0 0 

эт Warburg, Diamond & Oo, .. . 1,0065 0 0 

17 Bertram Thomas 25 m . 1,187 0 0 

57 Veritys, Limited ius . 1278 7 0 

$i Laing, Wharton & Down . 1,36 0 0 

К Prestwich & Burt я . 1,834 17 6 

hi Biemens Bros. & Co. .. sad . 1,340 0 0 

5 Fowler, Lancaster & Co. . 1,50 0 0 

эз Ferranti, Limited (accepted) 1,810 0 0 

Edison & Swan vs is . 1,934 12 0 


The tenders of Mesars. Laing, Wharton & Down and Mesars. Ferranti, 

Limited, were put forward for further consideration. Finally the 

tender of Messrs. Ferranti, Limited, was accepted. Messrs. Ferranti s 

аса includes connections and switch gear to each of the six existing 
ternators. 


Hampstead, — Messrs. Davey, Paxman & Co., have 
secured the contract for new boilers, at the station for the extension 
which is proposed, with a tender amounting to £7,122. : 


(Continued on page 903.) 
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THE BARKING ELECTRICITY WORKS. 


On the oocasion of a recent visit to Barking we observed 
with feelings of dismay that to all appearances oil was super- 
seding electricity for lighting the streets of that town. It 
seemed that Barking, instead of being off with the old love 
and on with the new, was doing the reverse, and had taken the 
horns by the bull. A closer acquaintance with the facts, 
however, served to disabuse our mind, for the secret of the 
apparent reversal of the order of things was that current had 
not yet been switched on for the public lighting, and oil 
lamps had been affixed to the pillars for temporary purposes 
only. In taking a 
leap direct from oil 
to electricity, Bark- 
ing has but done as 
Winchester did last 
year. As a matter 
of fact, the intro- 
duction of electric 
lighting at Bark- 
ing came about 
through the Bark- 
ing Gas Company 
failing to come to 
reasonable terms 
with the Council 
for the lighting of 
the district, which 
bas been done by 
means of oil lamps 
for some years. 

In October, 1896, 
in consequence of a 
report prepared by - 
Mr. Hawtayne, the 
Council applied for 
а provisional order, 
and resolved to put 
down & plant to 
deal with about 
4,000 8-0.P. lamps 
for a commence- 
ment, including 
public lighting. 
When tenders were 
invited it was found that the work could be done at 
about £1,000 less than the estimates. Some extensions 
of mains were also decided upon at the same time, so 
that the total amount raised was £15,000. We need not 
enumerate all the various ways in which the gas interests 
sought to prevent the granting of a loan. Some indication 
is contained in the fact that the Local Government Board 
inquiry lasted for two days, owing to the кешн PORE 
sition of the gas companies. 

When looking up the records and finding the popu- 
lation of the town under 15,000, and bearing in mind 
that save for a few shops, factories, a chemical works, 
and a number of public houses, the residents are oom- 
prised mainly of the working classes, the man-in-the-street 
is to be pardoned if he wonders for & moment what prospect 
there is in store for municipal electricity works at a place 


GENERAL VIEW. 


like Barking. But we are given to understand that even 
before the publio inauguration, when there had been nothing 
more than a preliminary switching on to private consumers, 
the load was very fair indeed. With all the street lamps in 
circuit, and the prospect of several large consumers, including 
the public offices and public houses, which, with their long 
hours, are exceptionally good customers of an electricity 
supply station anywhere, there seems to be a future of real, 
though, perhaps, gradual development at Barking. The 
small consumer also makes a very important customer, as 
has been found to be the case at Brighton, and other places, 
and every opportunity is to be taken to cultivate him. 

Then, again, a 
source of business 
of great moment 
will be the Beckton- 
Barking eleotrio 
trolley light railway, 
12 miles long. It 
is: stated that 
this is the only 
scheme which has 
been granted under 

the Light Railways 
Act to & local 
authority. T he 
Board of Trade have 
.. sanctioned the er- 
penditure of some 
£84,000 in connec- 
tion with it. Mr. 
Hawtayne has the 
. . Specifications . prac- 
tically ready, and 
the scheme will be 
proceeded with with 
little delay. 
The Barking 
Council have since 
also applied for 
powers under the 
Tramways Act, and 
have the approval of 
the Board of Trade 
to a very large 
system of tramways, 
extending from Oreeksmouth on the south up to the Ilford 
boundary on the north, where they will join up to the pro- 
posed Ilford tramways, which have also received the Board 
of Trade sanction, and on the west, with the East Ham 
Urban District Council’s tramway scheme. Mr. Hawtayne 
has the tramways for Barking and Ilford in hand at the 
present time. 
At Creeksmouth are situated Messrs. Law's Chemical 


Menure Works, and several other large works, which have 


jointly guaranteed an annual consumption of electricity to 
the amount of £350 for seven years, to induce the Barking 
Council to lay a large main down to them. This it has been 
decided to do, and motor generators will shortly be put in. 
The Council at their last meeting decided also to apply to 
the Local Government Board for a farther loan of £18,000 


to meet the extensions proposed to be carried out. 
F 
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The generating station is certainly iu а very congenial 
atmosphere, being next door to the mortuary, a circumstance 
serving to remind those engaged at the station of electric 
Phock sheets, and so forth. The fire station, public offices, 
and public baths are also situated on the same site; in fact, 
the exhaust steam from the electricity works’ boilers is 
to be utilised for heating the water in the baths. 

The system is a three-wire continuous current with 460 


volts across the outers. 


As to the electrical equipment of the works, the plant 
with which supply commenced in May was only of a total 


capacity of 120 
kw., plus a battery 
of accumulators, 
but owing to the 
satisfactory demand 
for current another 
80-kw. set is on 
order i the ei 
ing, and space has 
been left in the 
station for two 
electric railway seta, 
each being some- 
thing like 100-kw. 
capacity. The 
Sunderland Forge 
and Engineering 
Company have 
been responsible 
for the entire 
equipment of the 
station. 

There are two 
boilers of Meesrs. 


DouBLE ENDED SET. 


about four times the diameter of the shaft in length. They 
are of the self-oiling type, being automatically lubricated b 
rings revolving slowly on the shaft, the lower portion of 
ring dipping into a reservoir of oil in the usual way. 

A well-arranged battery room contains two sets of Chloride 
“ R” type cells, each set being composed of 127 cella. Each 
cell has a capacity of 250 ampere-hours, and is capable of 
discharging at 140 amperes for one hour with less than 10 per 
cent. fall of potential. The cells are contained in glass boxes 
resting on wooden trays supported on glass insulators. All 
connections on the cells are of lead, and are burned on. No 
copper or gun- 
metal connections 
are used. The cells 
are suitably ar- 
ranged on pitch 
pine stande, to 
allow of easy in- 
spection and access 
d each individual 
ce 


These batteries 
are to be used asa 
"ere or for 

ancing purposes. 

The switchboard 
the position of which 
can be seen fromthe 
photograph, con- 
Biste, as at present 
constructed by 
Messrs. Laing, 
Wharton & Dowr, 
of seven vertical 

ela and оре 


20-kW. DYNAMOS. 


Babcock & Wilcox make, each having 1,098 square feet cross panel. Each of these is mounted upon a Whar- 
heating surface, 88 square feet grate surface, working | down” cast-iron foot, with special insulating clamp providing 
pressure 160 lbs. per square inch, and each capable of secondary insulation for the whole of the switch gear. The 
evaporating 8,000 ibe, of water per hour. The two pumps boards are held perfectly upright by stay rods, also with 
for boiler feed service are by the Worthington Pamping secondary insulation. The panels are arranged as follows, 
Engine Company, and are capable of delivering 600 gallons of — commencing from the left hand side, facing the board:— 
water per hour. There is also a Green’s patent fuel econo- NL å Ltd авнаа 
miser, consisting of 72 tubes 9 feet long. The scrapers of this MC : 15 гше , i "n р pe 
machine are driven by a “ Pallion” eight-pole open type motor. meter donum {ангы эсин ae consisting of а is eg 
There are two steam generating plante, as will be seen from double-pole main switch, а double- fuse, 
our view of the station interior, one of 80 kw. output and the carried at the back of the board with a handje iu front. 
other а doubleended 
plant, each dynamo 
capable of develo 
ing 20 kw. The 
double-ender is 
somewhat hidden 
by the larger set 
in our photograph, 
во we give а Bepar- 
ate illustration of it. 
The engines in both 
cases are of the 
Sunderland Forge 
Company's im- 
proved enclosed 
self-lubricating 
compound  double- 
acting central valve 
type, running at a 
speed of 450 and 
500 revolutions per - 
minute respectively, 
with a steam pres- | 
sure of 160 lbe. 
per square inch. The dynamos are shunt wound, is a voltmeter, coupled to a four-way switch. 
and mounted on the same  bedplate as the engine. No. 7 panel is the feeder panel, consisting of three double pos 
The armatures are of the slotted drum type, and in feeder switches and six amperemeters, dealing with each leg 
the case of the о kw. plant the end M consist of three feeders. 
copper spirals. he commutators are built up o wn | : 
ODD Nie and each spoke is dovetailed, sweated and Тһе cross panel at the top carries a main о = 
riveted into its segment. e field coilsare wound on metal ing the voltage on the outer wires, and two vo e misc 
spools, and have а liberal amount of wire upon them, the ing respectively the voltage on each of the legs o 
temperature of the coils, after the official test, not having wire system. | f the various 
risen any appreciable amount. The bearings of each The main wattmeters measuring the onipin or the 
machine, one to each dynamo, are large in diameter and dynamos are carried on а special panel below the swi 


80-kw. GENERATING SET. the discharge current, 
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gallery, while on the board itself there are two Thomeon- 
Houston feeder wattmeters mounted on white marble. | 

Room has been left to the right of the switchboard for the 
кос panels for use when the proposed light railway gets 
to work. 

The street lighting is effected by means of 14 Crompton- 

ochin arc lamps of 2,000 O.P., also about 365 stan for 
electric incandescent lighting, each lantern having two 
lamps with Reason reflectors of & special design. The arcs 
are ran two in series across the outers with a line resist- 
ance. Each of the standards has two 10-C.P. incandes- 
cents for lighting when the arcs are not required. | 

The cable work has been carried out by Messrs. Callender’s 
Cable and Construction Company, all being laid on the 
Callender-Webber drawing in system. 

The mains have been laid on the three-wire low pressure 
system, with a pressure of 460 volts between the outers. In 

e most important streets five-way conduits have been used, 
and in the by- streets three-way conduits. Into these con- 
duits are drawn feeders and distributors. At present there 
are two main feeders, each consisting of *2 square inch cone 
vulcanised bitumen cables. No. 1 feeder runs from the 
generating station (behind the public offices) to the corner 
of Axe Street and 


from the generating 
station to a point 
in East Street, jast 
outside the London, 
Tilbury and South- 
end railway station. 
The total length of 
feeder cables is 840 
s. The distri- 
utors consist of 
vulcanised  bitu- 
men single cables 
drawn into the 
Callender - Webber 
cases. Two sizes of 
distributing mains 
are used, being res- 
pectively 5. Te $ 
and 18, у, т from 
the nearest point of 
the network to the 
generating station, 
three cables 25 
square inch in 
ion are drawn 
in, connecting the 
network to the 
station. 


present is 9, 500 
Foren two feeder 

xes, and seven 
network boxes of 
Oallender s standard 
type for three-wire 
work, have been 
fixed at suitable 


points. 
In addition to 


Messrs. Callender's under the general supervision of Mr. 
is Proctor, and executed on the spot by Mr. J. H. 


у. 

The resident engineer at the Barking electricity works is 
Mr. E. E. Hoadley, who came from the Worcester Corpora- 
tion electricity works in December last year, and took up his 
position there at once so as to supervise the construotion 
under the controlling hand of Mr. W. C. O. Hawtayne, who 
has acted as consulting engineer. Mr. Williams is assistant 
engineer. | 


ST. ANTHONY'S FALLS WATER POWER 
PLANT. 


AN interesting application of water-power is at St. Anthony's 
Falle, the plant furnishing power for the street railway com- 
panies of Minneapolis and St. Paul. 

The site of the power house jis {located in Minne- 
apolis, jast below the great St. Anthony’s Falls of the 

ississippi, where there is a long stretch of rapids. The 
power company has the right for: the entire width of 
the river at this 
place, but great 
care has to be 
taken not /'to 
interfere with the 


ocated 
above this plant, 
for if too much 
water were held 
back ; by the dams 
of the St. Anthony 
Company, the head 
above would be 
considerably 
diminished in a 
manner which 
wil be explained 
later | 
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The power house 
of the company is 
located at the end 
of the main dam, on 
the north side of 
sea ia and in 

orms а por- 
tion ^t the dun: 
The foundations 
are all built с vus 
granite, an 
walls are of hollow 
tiling with sand. 
stone trimmings. А 
steel frame, asshown 
in the interior 
view of the power 
house, supplements 
the wall and sup- 


ports the roof, 
which is covered 
with slate. This 
illustration gives 


the mains or showing the genera- 
private lighting, BARKING: BOILERS AND Fern Pumps. tors which are 
vision bas been installed. 


made for lighting the whole area by aro and incandescent 
lamps. In the compulsory area this has been done 
by means of tappings of the distributing mains, consist in 

of vulcanised bitumen twin cable, lead covered an 

armoured. In the outside area twin cables have been laid 
for this purpose of 028 square inch and 008 square inch 
sectional area as occasion demanded. These cables are insu- 
e "i dielectric of 5 Ss ссе 

with an armouring of two steel tapes 

overall. The whole of the excavation, conduit laying, cable 
laying, and lamp connection work has been carried out for 


already 

The station is 250 feet long and 80 feet wide, outaide 
measurement, and there is accommodation for 10 700-kw, 
units, directly coupled to horizontal water-wheels. The 
height of the: building from floor to ridge of roof is 45 feet. 
Ample room is provided, as will be seen in the illustrations, 
for the installation of engines if it is found n to use 
them at times of low water, or when the plant is increased. 

The station is also provided with an electric travelling 
crane, capable of handling any of the machinery in the 
station. 

The retaining wall of the dam extends along the north 
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shore 740 feet from the power station to a point a short 
distance beyond, where the wing and head dam form an 
angle. o This wall had to be built for the protection of the 
bank, and is constructed entirely of cut granite. 
» The main cross wall starts from the west bank of the 
river, and runs directly across for a distance of 500 feet. 
This is the length of the wall proper, and does not include 
gates or waste ways. It then branches off at an angle, and 
rans down stream nearly parallel to the east bank for 370 
feet to the upper end of the large waste way, close to the 
wer station. Between the waste way and the power 
ouse the wall is continued, but at an increased height. All 
of the construction is of the best cut granite, laid in 
cement. | 
As before stated, the power house forms a portion of the 
dam. » There is а rack placed at the fore bay side of the 
power house, extending its full length, and the water, after 


the illustration of the power house projecting through the 
wheel chamber wall. 

In addition to the wheels just described there are two sets 
in the wheel chamber at the east end of the house, which were 
manufactured and installed by the D. S. Morgan Water- 
Wheel Company. These wheels are for the purpose of 
operating generators for furnishing exciting current to all the 
three- generators in the station. 

The governors were furnished by the Lombard Water- 
Wheel Governor Company. The governor is very well shown 
in the subjoined illustration, and is driven by a belt con- 
nected to a small pulley on the generator shaft. The excellent 
result given by these governors in other installations leaves no 
question as to their satisfactory operation in this plant. Each 
governor operates the gates for each full set of four wheels. 

- The electrical apparatus installed was manufactured by the 
General Electric Company. In the main station there are 


INTERIOR OF St. ÁNTHONY'S Power HOUSE. 


paming through this, enters the wheel chamber and flows 
rom the draught tubes into an arched tail race underneath 
the power house. 

In addition to the main wheel chamber, there is another 

amall wheel chamber at the north end of the building, used 
for the p of driving two exciters. 
. The is a maximum of 22 feet and a minimum of 16, 
with an average of 20. In the interior of the power 
house the wheel chamber is faced for its entire length with 
glazed brick. 

The complete water-wheel equipments for this plant were 
furnished by the Stillwell-Bierce and Smith-Vaile Company, 
and are of the well-known Victor t To each 700 kw. 
unit there are two pairs of 42-inch horizontal wheels, 
giving a total of four 42-inch wheels directly connected with 
each generator shaft. These wheels are designed and 
guaranteed to develop 1,000 Н.Р. per set, or 250 Н.Р. 


This method of installing wheels is an innovation in low 
head work, and forms an exceedingly compact and efficient 
unit.» The shafts, with couplings attached, can be seen in 


at present installed five 700-kw. three-phase generators, 
having 82 poles, and operating at a speed of 130 revolutions, 
giving a frequency of about 85. 

The base frame is so constructed that the field frame can 
be moved parallel with the shaft for the purpose of cleaning 
the armature or for repairs. The approximate weight of the 
armature is 25,000 lbs, and the complete weight of each 
machine about 84,000 Ibs. 

In addition to these machines, there are two direct current 
700-kw. generators, having eight poles, and running at a speed 
of 180 revolutions per minute. These machines are wound 
for a pressure of 575 volta at no load, and over-oompounded 
to а voltage of 600 volta at full load. They feed the 500- 
volt circuit direct from the power station, through five 500,000 
C.M. cables. | 

The armature is of the well-known ironclad type, and is 
ventilated by means of ducts in the armature 4 inch in width. 
The armature windings on these machines consiste of copper 
bars laid iu the slots, the winding being of the typ> known а 


the ** barrel." 
(To be continued.) 
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CONTRACTS CLOSED. 

(Continued from page 898.) | 

Liverpool.—The Docka and Harbour Board have given 
the contract for an electric lighting installation at certain portions of 
the Birkenhead Foreign Animals Wharf to the Brush Electrical 
Hogineering Company. | | 
Manchester.—The contract for the lighting of the ex- 
tensions to the Corporation electricity works, Dickinson Street, has 
been given to Mr. G. A. Steinthal. The installation will consist of 


14 enclosed arc lamps, two inverted arc lamps for the drawing office, 
60 incandescent lamps, and 30 wall plugs. 


Sheffield.—Last week the City Council gave the order to 
steam 


Messrs. Ferranti for the 1,000 kw. alternator at £9,500. The 
ee Light Committee previously held back their recommenda- 
са A 


FORTHCOMING EVENTS. 


Wednesday, June 7th (also 8th and 9th .—Institution of Civil 
Engineers. eering erence at Great George 


Friday, June 9th.—At 6.30 p.m. The Institution of Junior Bogi- 

E neers. Visit to the Bankside Works of the City of 

- М London Electric Lighting Company. 

Wednesday, June 14th (also 15th, 16tb, and 17th). Convention of 
the Municipal Electrical Aescciation at Bristol. 


Rómramm Soorery.—Through a printers error in the announce- 
ment sent to us, the meeting of this Society was last week gren 
үн шн OF Мы SONUS Ше шейш кы оа у 


NOTES. 


. Personal.—The sub-editing of the ELECTRICAL REVIEW 
has for just 10 years been in the hands of Mr. H. Scholey, 
who to-day severs his connection with this journal to take 
up & position as the Liondon and South of England repre- 
sentative of. Messrs. Mather & Platt, Limited, to whom we 
offer our congratulations on the choice of a gentleman, 
who, we are sure, will right worthily uphold the 
firm's world-wide reputation. Mr. Scholey has per- 
formed yeoman service in the cause of the REVIEW, 
and we gratefully and readily acknowledge our indebtedness 
to the able manner in which he has carried out his manifold 
daties both in the editorial sanctum and amongst all sorts 
and conditions of. men throughout the United Kingdom. 
In cotdially wishing Mr. Scholey every success in his new 
venture, we feel that we are but echoing the sentiments of 
all those to whom he has made himself known, and although 
we cannot hide the regret which the parting causes us, the 
severance has been brought about under such exceptionally 
good feeling jon either side, that we trust our loss will be Mr. 
Scholey’s gain. If, as has been happily said, Mr. Scholey 
makes as many friends in the future as he has in the past, 
there will be no one left of whom he can make an enemy. · 


The Article Club Exhibition. — In response to an 
invitation from the Article Olub, we paid a visit to the 
Crystal Palace on Tuesday last, when the Duke and Duchess 
of Connaught formally opened the Article Club Exhibition. 
No doubt this ceremony was of considerable interest to the 
promoters, but our business there was,, we apn ly a little 
more serious than to attend a formal inauguration. We 
heard that some of the exhibits were interesting, but they 
were guarded too well to be inspected. The opening oere- 
monies of exhibitions have been frequently bungled, but we 
-have been seldom invited to functions where less regard was 
n to the convenience of journalists than at the Palace. 

f we had been told previously that, the exhibits would not 
be on view until & 5 we Rene have made the 
necessary arrangements to be present later; as it is, we were 
subjected to great loss of time, and we consider we have a 
serious complaint to urge against the responsible officials,  : 


- The Société Internationale des Electriciens.—The 

usual monthly sitting of the Société des Electriciens was 
held on May 8rd, M. Violle, the new President, elected at the 
last meeting, being in the chair. After the matters in hand 
had been considered, M. J. Guillaume gave an account of the 
excursion to Switzerland made by the pupils of the Higher 
School of Electricity. He enumerated the various works 
visited, giving a brief description of each. Amongst the 
water-power installations we may mention the works at Val-de- 
Travers, Vevey-Montreux, Zurich, Dorenberg, Chévres, Berne, 
Rathausen and Rheinfelden. Amongst continuous current 
distributions we may mention the Val-de-Travers sand Combe- 
Garrot works. Visits were also paid to distributions by 
simple alternating, diphased, and triphased currents, The 
simple alternating current distributions were effected from 
the Dorenberg works at Lucerne, and from Neuchâtel. The 
stations using diphased currents were those of Chévres, Olten- 
Aarbourg and Rathausen. Those using triphased currents 
were the stations of Neuchatel, Schwitz, Wynau and Rhein- 
felden. The pupils of the Higher School also visited elec- 
trical traction installations at Vevey-Montreux and Lausanne, 
and the workshops of Brown: Boveri and Oerlikon. M. J. 
Guillaume gave descriptions of all these installations, and 
showed a great number of illustrations. At the end of the 
sitting, M. de Raveau made some observations on the varia- 
tion of the resistance of metals with the temperature. 


Electrical Cabs.— The facta of the case regarding the 
electrical cab accidents to which we referred last week are 
уш їп the following letter, written to the Press by Mr. 

. C. Bersey, managing director of the London Electrical 
Cab Company, Limited :— 

My attention has been called to some reports in the daily papers 
with reference to the sta of our electrical cabs on Wecnesday, 
and I shall be glad if you allow me to correct the information 
there given. None of our cabs were in Farringdon Road on Wednes- 
бау. prccession of nearly 70 vehicles passed down Fleet Stree 
and up Ludgate Hill, and then vid St. Paul's, Newgate Street, an 
Oxford Street, to Kensington. In the reports it is stated that there 
were several ers in the cabs, and that several accidents 
occurred. of these statements are absolutely without founda- 
tion, as there were no passengers in the cabs whatever, and the only 
accident which happened to the whole of the vehicles during the run 
was that some slight trouble was caused through one of the rubber 
tyres coming out cf the rim of the wheel. It is also incorrect to 
state that some of the cabs had to return to the , 48 every one of 
the vehicles in the procession covered the whole route of about 18 to 
20 miles. It is unfortunate that such unfounded reports reach the 
daily papers, and I am sure you will in fairness give publicity to this 
reply in your oolumns. 


- The Potteries Tramways.—We omitted to mention in 
our description of this system that Mr. W. Parrish Pearsall 
was engineer in charge of the overhead construction work 
carriéd ont by Messrs. Blackwell. The Brush Company's 
contract was carried out, under their superintending engineer, 
Mr. В. A. Dawbarn, their resident engineer being Mr. S. A. 
Mahood, and his assistants Messrs. King, Miller and Saner. 
The British Electric Traction Company's staff consisted of 
Mr. Angus, assisted by Messrs. Olongh and Browning. 
ET consulting engineer on the contract was Mr. Stephen 
on. 


The British Association Meeting.—Arrangements for 
the visit of the British Association to Dover this year are 
making £ . The'committees, according to the 
Times, are actively at work, and in response to the appeal of 
the Hospitality Committees over £1,500 has y been 
subscribed. In connection with the visit an instructive 
address was delivered last week by Sir John Evans on the 
Association's objects. The president of the Dover meeting 
will be Prof. Michael Foster, and the presidents of the 
various sections are to be :—Mathematical and physical 
science, Prof. J. H. Poynting ; chemistry, Mr. Horace T. 
Brown; geology, Sir Archibald Geikie ; zcology, Mr. Adam 
Sedgwick; geography, Sir John Murray; economical 
science, Mr. Henry Higgs ; mechanical science, Sir William 
White; anthropology, Mr. C. H. Read; physiology, Mr. 
J. N. Langley; pere i Sir George King. Sir John Evans 
stated that there will be an exchange of visits between the 
British Association and the French Association holding its 
annual assembly at Boulogne. The Belgian Geological 
Society will visit Dover during the meeting. | : 
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The Utilisation of the Kerka Falls in Dalmatia.— 
A few days ago a contract was concluded at Trieste between 
the Societa Elettrochimioa Veneziana and the firm of 
Antonio тары & Вор, of Sebenioo, for the supply of 1,800 
electrical Н.Р. for the period of 20 years at the rate 
of 100 francs per тег This firm owns part 
of the celebrated Kerka Fallg in Dalmatia, & small portion 
of which has already been utilised for the electric lighting 
of Sebenico, and for a small establishment for the manufac- 
ture of carburet of calcium (the firet in Austrie) with 
Siemens & Halske furnaces. The financial matters relating 
to the agreement were conducted by the bankers, Sig. Guilio 
Levi, of Trieste. In accordance with this agreement, Meeers. 
Tupnk will establish a new central station for three distribu- 
tions of 1,000 H.P. for supplying the required energy to the 
Electro-chemical Society. Others of equal power will be 
established as fresh orders for energy arrive, as there is an 
immense power available. These orders will certainly flow 
in, as no other water-power in Europe is under such excel- 
lent conditions as these falls of Kerka, which аге upon the 
sea. At a few hundred metres from the new station, and in 
a situation easily accessible to ships, the laboratory of the 
electrical furnaces of the Societa Elettrochimica Veneziana 
will be established ; the triphased alternating current from the 
central station will here be transformed by means of trans- 
formers: of a power of 250 kilowatts to the tension of 45 
volts required for the furnaoes. 'The complete installation 
wil begin to work at the commencement of 1901. The 

ment of detaile, and the superintendence of the work 
at the central station are entrusted to Guiseppe Sartori, engi- 
neer and professor of electro-technios at Trieste, who will 
elaborate the first plans, as far as possible, for the most 
advantageous utilisation of the falls. 


Amalgamation of German Electrical Interests.— 
The Bank fuer Electrische Industrie and the Electricitaets- 
Gesellschaft Felix Singer & Co. Actien-Geselischaft, both of 
Berlin, and the Helios Electricitaeta-Actien-Gesellachaft, of 
Cologne, with its financial company, the Gesellschaft fuer 
Electricitaets-Anlagen, are to be amalgamated. The Helios 
Company will raise its capital from 10,000,000 to 16,000,000 
marks (£500,000 to £800,000), making it equal to the share 
capital of the Gesellschaft fuer Electricitaets-Anlagen, while 
the Bank fuer Electrische Industrie and the Singer Company 
will go into liquidation. As a result of this combination, or 
absorption, ot intereste, the Helios Company, which has 
hitherto been mainly occupied with the manufacture of 
electric lighting plant, will embark upon the construction 
and installation of material for electric traction. It is ander- 
stood that Mr. Felix Singer, the founder and general 
manager of the Bank fuer Electrische Industrie and of the 
oompany which bears his name, will not join the Helios 
Meg oxi To Mr. Singer belongs the credit of introducing 
the er System, of America, into Germany and other 
countries of the Continent, and his efforts have been 


with conspicuous success, his company having put down a 
number о 


important electric tramway and lighting instal- 
lations in Europe. | | 


Electric Light Burdens.— The Pall Mall Gazette con- 
tains the following :— 


Is it not time that the Board of Trade, which is su d to watch 
over the interesta of electric light consumers, stepped. ia and took 
some notice of the change from 100 to 200 volts which many, or 
most, of the companies are now bringing about? The 200-volt 
lamps take more energy per pus candle-power, have shorter lives, 
cost more (in most sizes), and require dearer fittings than the old 
ones, besides considerably increasing the fire risk. reduction in 
rate offered by the companies to induce people to agree to the change 
is quite inadequate to meet these really serious disadvantages, while 
the gain to the companies is very ав the old mains are enabled 
to supply four times the number of lamps. Until something more is 
done towards giving the consumer a proportionate share in the gain, 
our advice to those who are asked to change is—don't. 


Electrical Congress at Vienna.—An Electro-technical 
Congress is being organised by the Vienna Eleotrotechnische 
Verein, to be held in that city from June 14th to the 17th 
next. In addition to the reading of & number of papers, 
visite are to be paid to the large electrical engineering works 
in the district, | 


Semi-Permeable Membranes.—Acoording to Ostwald, 
а semi-permeable membrane is both a conductor, like metals, 
and also an “iron sieve.” Experiments made by J. Mijers, 
however, are not in accordance with the latter idea. The 
copper deposited on semi-permeable membranes is not a 
coherent mass, but is more of a spongy nature. А glass 
cylinder, closed by а membrane of copper ferro-cyanide on 
parchment paper, and filled with normal copper sulphate 
solution, is placed in an electrolysing vessel containing the 
same solution, and a current from two Bunsen’s elements 
through ; no copper is deposited on the membrane 
ing the first half-hour, and it is only as the liquid in the 
cylinder is becoming colourless that the deposit is formed. 
If the cathode, which is placed in the cylinder closed by the 
membrane, is weighed both before and after the experiment, 
it is found that the amount of copper deposited exceeds by a 
considerable amount that previously contained in the 
solution in the cylinder, thus indicating that copper 
must have passed through the membrane. If acidified 
water and a platinum cathode are placed іп a similar 
linder closed by а membrane, and this is then 
P in an electrolytic vessel containing copper 
Bul even after а few minutes metallio copper is 
deposited on the cathode. The amount of this copper, after 
four hours, is more than 100 times that contained in the 
oipitate of copper ferro-cyanide on the membrane, which 
is not acted on by the acid, and retains its colour. Experi- 
ments have also shown that semi-permeable membranes are 
conductors differing entirely from metals. For example, if 
the anode and cathode in a oopper did дүш electrolysis 
appsratus are separated by a semi-permeable membrane fixed 
between two ebonite rings and by a sheet of platinum of 
exactly the same size as the membrane, when the current 
no metal is нз on the membrane, but it is on 
the platinum, especially near the middle, none, however, near 
the margin, which is protected by the ebonite. The above is 
an abstract of a paper by J. Mijers in the Rec. Trav. Chim., 
1898, 17,177—181. - 


A Large Chimney.—At the Ninety-sixth Street station of 
the Metropolitan Street Railway Company of New York, there 
has been built а chimney 353 feet high, with а 22- foot core, To 
build this chimney some 1,800 piles were driven into a 
foundation area 85 feet square, dug out 20 feet below station 
floor level. Most were driven 40 feet, but towards the last 
only 45 feet was possible. On this foundation 20 feet of 
concrete was laid down, and above this the chimney of 8,540 
tons was built, commencing square 55 feet x 55 feet, 
fapidly battering for 10 feet, and by diminishing batters to 
20 feet, and finishing at 89 feet square, thence parallel to 80 
feet, but with chamfered corners. At 89 feet the section 
becomes circalar, and to nearly 88 feet diameter at an eleva- 
tion of 100 feet, whence the batter is ;^;-inoh per foot, until 
at 316 feet the diameter is 26 feet 10 inches. The to 
flange is 85 feet diameter. It is of iron, in 40 sections, an 
is anchored to a steel ring built in 14 feet below. There are 
10 lightning rods above the cap. Well above the fine 
openings the structure is one at 90 feet, the inner chimney 
Springs off at 22 feet inside diameter and 2 feet thick. 
diminishing to 8 inches thick at the top. Firebrick extends 
to 115 feet, and requires 120,000 bricks. Twelve ribs extend 
from the outer shell to within half an inch of the inner 
chimney. Wind pressures of 40 lbs. per square foot were 
caloulated for. The stack, by Rankine’s formule, should 
produce 2 inches of draught at 500° with 60° outside tem- 
perature, and it is expected to take the products from 
115,000 lbs. of coal per hour, being at the rate of 13 Iba. per 
H.P.-hour of the 70,000 H.P. plant. The oost of the 
chimney was £20,000, which represents £1,200 per annum 
of interest, &c., at 6 рег coent., or 73d. p par per rated 
H.P. With these data, engineers may be able to make a 
comparison with fan draught. The cost appears to be very 
great, but 70,000 H.P. is a large power, and the annual 
charge of 74d. per H.P. is not apparently serious. 


Appointment Vacant.—The York Electric Lightin 
Committee want applications for the post of resident electrics! 
улман шы the electricity works. See our “Official Notices 

W : 
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Institution of Electrical Engineers,—At the annual 


general meeting of the Institution on Thursday last week, 
the announcement was made that the premiums for papers 
read during the Session 1898-99 had been awarded by the 
Council as below :— | | 


The "Institution Premium," value £25, to Mr. P. V. McMahon, 
member, for his pa on '' Electric Lccomotives in Practice and 
Tractive Resistance in Tunnels, and Notes on Locomotive Design." ' 

The “ Paris Electrical Exhibition Premium,” value raised to £20, 
to Mr. W. Duddell and Mr. E. W. Marchant, associates, for their 
paper, „Experimente оп Alternate Ourrent Arcs by aid of Oscillo- 
graphs. 


Two Fahie premiums, none having been awarded in 1898, of £10 
each. One to Prof. О. Lodge, F.R.B., member, and one to Mr. G. 
Marconi, member, for their papers entitled respectively ''Improve- 
ments in Magnetic Space Te phy,” and Wireless TAPA. 

Two extra premiums of £10 eacb, one to Mrs. A for her paper 
on “ The Hissing of the Electric Aro; the other to Mr. J. Elton Young, 
member, for his paper on “Oapacity Measurements of Long Sub- 
marine Oables.” 

The senior Students’ Premium," value £10, to Mr. W. G. Royal- 
Dawson; student, for his paper on “ Alternating Currents of very 

h Frequency.” | 
second “ Students’ Premium," increased in value to £10, to 
Messrs. M. R. Gardner and W. P. Howgrave Graham for their paper 
on “'The Synchronising of Alternators. | | 
The third Students’ Premium," value £5, to Mr. Leonard Wilson, 


studemt, for his paper on “The Effect of Governors on the Parallel 
Runmip | | 


g of Alternators." | 
Extra " Students’ Premium,” value £4, to Mr, L. В. Morshead for 
bis paper on “Enclosed Arc Lamps," and an extra Students' 
Premium," value £3, to Mr. H. M. Dowsett, student, for his paper on 
“ Electricity Meters.” 
The “Salomons Scholarship” for 1899-1900, value £50, was 
awardied to Mr. Н, J. Thomson, a student of the Central Technical 


The premiums and scholarship cheque will be presented at the first 


meeting of next session in November. 


The total additions to the register during the 17 months 
covered by the report were 667, and 36 candidates were 
ballo&ed for during the annual general meeting. LIS 


Electrolytic Decomposition.—An interesting paper on 
this subject by E. Bose occurs in the Zeilschriſt für Elektro- 
chemte, 1898, V. 14, 158 —177. Не states that he has 
repeated and confirmed the observations of Glaser on the 
electromotive force necessary for the decomposition of water, 
and then extended his experiments in order to determine the 
pointe at which decomposition begins in different solutions. 

e general conclusions arrived at are as follows :—The 
determination of the point of decomposition is preferably 
made with the help of a continuously-increasing voltage and 
not by a step-up arrangement. This is accomplished by 
winding the resistance spirally on an insulating drum which 
is driven at a suitable rate by а motor. The rate can also 
be varied by a system of change wheels, whilst the resistance 
itself is continuously tapped all along its length by a small 
looge qe bearing on the wire and running on a shaft 

e 


with the axis of the drum. Deviations of the curves. 


rom the theoretical form, especially with very dilute solu- 


tions, are due to differences in the concentration of the- 


electrolyte round the electrodes, and hence the most accurate 
results are obtained by using the smallest possible currents. 
Extremely well mark 
on the deposition of solid substances, whilst if soluble sub- 
stances, and especially if gases are liberated at the electrodes, 
the curves show a gradual rounding off near the point of 
decomposition instead of an abrupt change of curvature. 
The influence. of temperature an 
electromotive force required for the decomposition of silver 


nitrate solutions was also carefully investigated, and the 


results are given in tabular form. Solutions of copper salts 
show two characteristic cathodio points of decomposition, 
the lower one of which is probably due to the presence of 


+ + 
Са — Са—1опв. Ап oxygen electrode is strongly depolarised 
in solutions of mercurous salts. Silver is deposited from 


nitric acid solutions as a singly charged ion, Ag. In 
general, acids show just as many points of decomposition as 


Both 


there are ions split off on ке dissociation. 
ic point of decomposition, 


acids and alkalis show the 


observed by Glaser, at 1°08 volt, due to the presence 


of О ions, and corresponding to the point of reversal of the 
gas battery. i E | 


points of decomposition are obtained 


concentration on the 


The Stranding of the Paris."—Some correspondence 
bas been appearing in the Times regarding the dangers to 
ships passing in the neighbourhood of the Manacles. The 
magnetic deflection of the compass theory has been raised 


in. | 

Admiral Algernon De Horsey writes from Cowes, aud says 
that the theory is hardly worth contradiction. The same pre - 
tended excuse has been put forward in the case of the Serpent 
at Finisterre, and other vessels carelessly lost. The scientific 
and responsible officers of the Admiralty will tell anyone 
that “there is no magnetic attraction whatever at the 
Manacles.” But, if it did exist, “one may ask why it 
should be reserved for the Paris and Mohegan, when 
thousands of iron and steel ships navigate that part of the 
coast of Cornwall in safety? 

Mr. J. R. Wigham, of Dublin, writes to Llame the 
inefficiency of the Lizard light (electric) as the great cause 
of the stranding of the Paris. He blames electric lights in 
lighthouses as being worse than useless in fog or mist. Не 
produces various statements by nautical ed aoe to support 
that view, and hopes that the Board of Trade will call upon 
Trinity House to substitute. large gas flames for the Lizard 
electric lights. | 


Thermo-Electric Combination,— Prof. W. F. Barrett, 
of the Royal College of Science, Dublin, writes to the 
Engineer as follows: —“ In your admirable report of the 
Royal Society soirée of May 3га, you refer to а new 
thermo-electric combination which I exhibited, consisting 
of a nickel manganese iron alloy, coupled with nearly pure 
iron as the second metal, his combination, ав you 
correctly state, I found to give a nearly constant electro- 
motive force (4,000 micro-volte) from 800° C. to 1,000° C. ; 
that is to вау, the thermo-electric current is practically 
independent of temperature through the enormous range of 
700? С. It is this fact, whioh is, I believe, unique in . 
thermo-eleotricity, that, renders the combination so interest- 
ing from а theoretical point of view. ^ Probably 16 may 
also be valuable practically, not, of course, as a pyrometer, 
but for attaining a constant electromotive force; 250 of 
such couples—the cool janctions being kept at 0° O.—will 
give just 1 volt in any common gas flame. Will you permit 
me to add that the alloy referred to is one of a series of 
patented iron alloys made by Hadfield’s Steel Foundry 
Company, Limited, Sheffield, and is one of those recently | 
referred to in Mr. R. A. Hadfield’s paper on nickel iron 
alloys read before the Institution of Civil Engineers. I 
need hardly remind your readers that Mr. Hadfield’s 
numerous apd important researches on alloys have added 
much to our knowledge.” | | 


Early Experiments in Wireless Telegraphy.—We 
have already referred to Prof. Hughes’s experiments on the 
transmission of ethereal impulees made as early ав 1879, but 
unfortunately not published at the time. Prof. Elihu 
Thomson, in a letter to a contemporary, points out that he 
and Prof. Houston had made some experiments of the same 
kind in 1875, which were described at the time in the Journal of 
the Franklin Institute. One terminal of an induction coil was 
connected to the water pipes, while the other was connected 
by 2 or 3 feet of wire to an insulated metallic vessel. When 
sparks between the discharge terminals 2 or 8 inches 
apart, short sparks could be drawn from metallic objects all 
over the building. One curious phenomenon was observed, for 
which Prof. Thomson offers no explanation. There was a 

iece of copper wire, having at its end a loop, projecting 
rom the wall in one corner of ‘the chemical laboratory, 
which was in the basement of the building. This wire had 
no direct connection with the coil, but did rest against a 
steam apparatus, which in turn was connected to the water 
supply piping. In exploring the chemical laboratory for 
evidences of the presence of waves, Prof. Thomson happened 
to note a slight ticking sound when he came near the wire, 
and at last succeeded in locating it in the end of the wire 
itself by placing the loop close to his ear. Electrostatic 
forces, due to the periodical c on the end of the wire, 
may have had something to do with it. 


Appointments Vacant.—The Hall Tramways Com- 
mittee want two junior electrical assistants as switchboard 
attendants. See “ Official Notices.” | 


formidable rival, the 
intends showing the savants of Europe what can be done in Pittebarg 
when it has the whole world to compete with in the manufacture of 
automobiles as well as making electric motors, cars, and lights. That 
is why two expert men are now in Paris looking after the big exhibit 
the local concern will have going at the Exposition in 1900. Six 
more men will leave next week forthe same purpose. 


To be forewarned is to be forearmed, and we have no doubt 
the Schenectady company will attempt to beat the Pittsburg 


— — — — 
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The Paris 1900 Exhibition and American Electrical 


Erhibits.— The following extract from the Pittsburg Press 
of recent date shows that one American electrical engineering 
firm intends to have a striking display at the Paris. Exbibition 
next year: — | | i | | 


The Westinghouse Company, having gained many vietories over ite 
General Electric Compary, of Schenectady, 


company, even at preliminary newspaper puffs, in which our 
trans-Atlantic brethren excel. We ж English electrical 
engineering firms will prepare in time, and that they 


will not allow America to monopolise the attention of visitors 


in the electrical engineering branch of the Exhibition. A 
good display of English electrical machinery and apparatus 
will help to convince our foreign friends that in spite of much 


shouting on the part of Americans conceruing the capture of 


the English market, the English electrical engineering 


industry is still vigorous and fairly prosperous, and that 


though we don’t make as much noise as our rivals, out silence 
must not be taken to signify we have nothing to shout about. 
The efficacy of “shouting is only slowly dawning upon the 
intelligence of the British electrical manufacturer. No doubt 
in time he will fully endorse the sentiment conveyed in the 
American paper :— 


The man who whispers down s well 

About the goods he has to sell, "uw" 
Won't reap the pennig golden dollars 
Like one who climbs a tree—and hollers. . - 


following rhyme which, needless to say, first appeared in an 


Efficiency Curve of a Langdon-Davies Hotor.— The 
accompanying curve represents the efficiency of one of the 
Lanedon- Davies Electric Motor Company's standard pattern 
25-H P. brushless motors, tested on a single-phase system, 
200 volte, 86 periodicity. It will be noticed that the 
efficiency rises to 80 per cent. at less than a quarter of full 


Trer or 25 В.Н.Р. Moron.  TrsrmD ar 200 V., 86 ~. 


Actual B.H.P. obtained on the pulley. 
Erricrancy Conva. 


load, and therefore that the average efficiency obtained is 
exceptionally high for any class’ of engine, whether electric 
motor or otherwise. It is stated that this motor starts on 
light load with less than fall load current, and without the 
employment of slip rings or other method of introducing 
resistance into the armature circuit. 5 


Fatality.—A foreman electric linesman, employed by 
Messrs. R. W. Blackwell & Co., was killed on Wednesday last 
week while fixing electric wires for the Liverpool trams. In 
the couree of his work in Upper Parliament Street deceased 
climbed a ladder which smashed and threw bim to the ground. 
ms evidence it was stated that ar erra ne have used N 

er, as a tower on was ided for the purpose. 
verdict of Accidents deach was returned. 
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Buffalo and старата Electric Railways.—The Inter- 
national Traction Oompany, which is the $15,000,000 
syndicate that has p the electric railwaya of Boffalo 
and the Niagara locality, including those of Loc ard 
two great bridges across the Niagara gorge, has taken over 
aud re-organised all of its new properties. In this re-organisa- 
tion, Hon. W. Caryl Ely is made. president of the various 
companies, with Burt Van Horn as general manager. It 
was Mr. Ely who built the Buffalo and Niagara Falls and the 
Buffalo and Lockport electric railways, and his stre in 
the electric railway world has made him a proper selection 
as president of the great new syndicate. He is a lawyer by 
pn and stands high in the legal field. The two 

ridges owned by the company are the upper steel arch near 
the Falls of Niagara, recently built to replace a ion 
bridge, and the new suspension bridge now in course of 
erection across the Niagara at Lewiston. These bridges are 
expected to make it possible for the company to operate a belt 
line about the Niagara gorge. However, at this writing the 
trolley connection with the new suspension bridge is not visible, 
owing to the fact that the Gorge road is not yet being put 
in condition for operation this eummer. Still, the receiver 


of the pro is actively engaged in trying to dispose of it 
in order that / may be operated during the summer, it being 


recognised that the property would greatly depreciate if 


allowed to remain idle during the busy summer season at the 
Falla, General-manager Van Horn has stated that the Inter- 
national Traction Company will maintain a through electric 
car service between Buffalo, N.Y., and Queenston, Ont. 
daring the summer, thus making it possible to travel from 
point to point mentioned without changing cara. Such 
service would be operated out of Buffalo over the tracks of 
the Buffalo and Niagara Falls road to Niagara Falls, where 
connection would be made on the upper steel arch bridge 
with the tracks of the Niagara Falls, Park and River 
Railway, the road that skirts the cliff on the Canadian 
side, and thence to Queenston, where boats may be taken 
across Lake Ontario for Toronto, Ont, and the 
Thousand Islands of the St. Lawrence. This is a 
most po soenic route and one travelled yearly by thou- 
sands of tourists, In the interest of the International 
Traction Company, and in order that their cars may make 
connection with the upper steel arch bridge, a Bill has been 
introduced in the New York State Legislature amending a 
State law and giving the Commissioners of the New York 
State Reservation at Niagara the right to grant 5 
for the construotion of a surface railway along the ч 
which is а street running on the east side of Prospect Р 
and .owned by the State, between Falls Street Niagara 
Street, one block. This license is to be revocable and 
granted under such conditions as the Commissioners may 
prescribe. The Bill is likely to become law, and if it does 
the construction of the surface road will relieve the co 
condition of trolley car operation on Fall Street, at the foot 
of which thoroughfare all of the Niagara Falls and Buffalo 
cars now turn. 


Accident on the City and South Londen Railway.— 
Last Friday's evening some rather amusing 
statements, remarkable for their extravaganza, 
regarding mishaps which occurred on the City and South 
London Railway. We prefer the aocount of Mr. P. V. 
MoMahon, the engineer, who writes :—“ What really happened 
to the splen ө ко zig 10 сосок ся ird 
morning . concerning which such exaggerated re 
Mel in the evening papers, was that one of the arma- 
Lureg i re со теа 77 0 circuit 5 ding ошо 
tator whi arnt h the spring holding on 
brush plates. This ha about 150 yards ontside 
8 Station, and the guard went back to bring another 
locomotive to push the train on to the Elephant and Castle, 
where there is always a locomotive in ines in case of a 
breakdown. Just on entering the Elephant Station the brush 
plate with the burnt springs dropped down on to the conductor, 
causing another short circuit. The total delay to the tram 
was 12 minutes. With regard to there being any danger of 
the following train running into the disabled one, it is an 


absolute impossibility for such a thing to ha as we ше 
the ‘absolute block pues of signalling, ant the signalman 


at Stookwell cannot let one train leave until the 
hag left the next station," 


= 


ч adicit са d - ох - ^ -— — & com ee P. i 
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Some Recent Researches on the Electrolysis of 
Alkali Chlorides.—A somewhat important paper on this 
subject is to be found in the Zeitschrift für Elektrochemie, 
1898, Vol. v. (5), pp. 52—76, where H. Wohlwill recounts 
his researches on the behaviour of sodium chloride when 
electrolysed. This substance was chosen because it is а fair 
type of the alkali chlorides. Besides the ordinary formation 
of caustic alkali at the cathode and chlorine at the anode, 
certain other processes take place during the electrolysis of 
such a solution, which give rise to the salts of the oxy-acids 
of chlorine, The cbief of these are hypcohlorites and 
ohlorates, and also, under certain conditione, perohlorates, 
The question, which is of both scientific and practical 
interest, is, how a solution containing initially only the 


anions C, OH, and O becomes charged with the anions of 


the hypochlorites and chlorates, viz., CjO and CIOs. In 
order to solve the problem, the author has adopted the methcd 
used by Glaser for the study of the electrolysis of squeous 
solutions generally. The same problem has been attacked 
by Oettel (Zeitschrift für Elektrochemie, I., 69) and also 
indirectly by Haber (Zeitschrift für Anorg. Chem. XVI., 
198 and 829); but since the author's intention was to 
isolate the primary reactions, he took precautions which 
would enable him to observe the initial direction of the 
reactions and not the final product, as was the case with 
Oettel's and Haber's experiments. For the author's purpose 
some of the objections which may be raised а the 
methods of other investigators are as follows :—The duration 
of the experiments is too long ; the г prosuo of electrolysis 
are not separated from each other, and consc quently 
undergo further action by the current; the composition 
and concentration of the solution is constantly changing, &c. 
By avoiding these eonditions, which give as a result only 
the sum of different reactions which cannot be distinguished 
from each other, the author has arrived at the following con- 


clusion :—(1) With as low an anodic electromotive force as 


1:2 volt (against a hydrogen electrode), formation of hydro- 


chlorite takes place. With an E.M.F. of about 1[2 — 1:8 ` 


volt the reaction is almost quantitative, apparently according 
to thé equation :— . X E 
= G ＋ OY) = GO. 
(2) A more extensive formation of hydrochlorite аи 

above 2:1 volta, and this depends on а secondary chemical 


action of the liberated chlorine on the alkali present. (8) 
Chlorate is formed :—(a) By an ionic reaction on supplying 


positive electricity, and not (5) by a direct union of O, and 
О H ions (as maintained by Haber), but more probably from 


the C, О ions already formed in the solation, according to 
the equation— | | 


2060 +0H(++)=0,0,H 4C. 


International Congress of Telegraphists.—The above 
Congress was inaugurated at Rome on Wednesday. Among 
those present. were the Marquis di San Guiliano, Minister of 
Posts and Telegraphs, the authorities, and numerous Italian 
and foreign delegates, among whom were Mr. Garland, repre- 
senting Great Britain; MM. Baudelot and Amiot, France; 
and Mr. Barton, the United States. The Merquis di San 
Guiliano made an opening speech, and other speakers fol- 
lowed, The Marquis di San Guiliano was appointed hono- 
rary president by acclamation, and declared the Oongrees 
open. The Marquis di San Guiliano opened the competition 
for telegraphists, for which there were 80 entries. | 


Electrle Lauuehes,—Elootrio launches are now plying · 


for hire regularly on the Colombo Lake, Esch of the two 
new boats, the Venus and the Water Nymph, will aozom- 


modate 50 passengers, and each carries 50 cells. 


Presentation.—Mr. H. St. Hill Mawdsley, the chief 
electrician to the Newton Electrical Works, Limited, 
Taunton, was presented on the 24th ult. with a handsome 
clock and vases by the employés on the occasion of his 
marriage, 


must be undue noice and wear. 


day) afternoon there 


‘Tuesday from Paris says 


"The same newspap:r states 


F. H. 
B.T. 


` The Ferranti Valve Gear.—The valve gear of the 
Ferranti engine was recently described in the Engineer, and 
is found wanting ri & correspondent of that journal, Mr. 
James Danlop, on the ground that being a trip gear it is not 
operated by а wrist plate, and that at speeds of 150 revoln- 
ue epus the peri ү & trip gear і 5 

i or the engaging velocit the trip edges, and there 
Soh : With a wrist late а good 
deal of time can be allowed over the angle of movement, 
which represents trip clearance and quiet results. It is com- 

lained that being without the wrist plate contact is made at 

ouble speed. Farther, the range of trip is only one-third 
the stroke, and practically only 90° of the movement 
of the eooentrio is available for the operation of working 
off the clearance and lap leed and port opening and disen- 
gaging. Mr. Danlop is of opinion that the wrist plate is not 


easy to improve upon, and considers that many designers are 


too anxious to make fresh designs, irrespective of any neces- 


sity for such, aud of the fact that the new designs are not 


necessarily improvements. At one time every firm of engine 
makers considered it a point of honour to have their own 
peculiar valve gearing; some of them were very good, others 
merely curious pieces of mechanism, Evidently, if Mr. 
Danlop’s oriticiam is well founded, the desire to be original 
atill clings to the steam engine maker. 


Newington Electricity Works.—To-morrow (Satur- 
| is to Бе an inspection of the Vestry's 
electric lighting station now approaching completion in 
Penrose Street, Walworth. It is antici paree that supply 
wil commence. in about a month, but for some time past 
5 жы been ee from the со London 1 

apply Corporation for temporary supply to consumers. The 
scheme as adopted by the Vestry was for 50,000 lights, 


plant being installed in the first instance for 10,000 8-C.P. 


lamps. 


strike. of French Engineers.—A Reuter’s despatch on 
t a general strike ig stated to 
have occurred. at the great gun foundries and engineering 


‘works of Oreusot, and that work is completely at a standstill. 


The Aurore says that 4,000 men have already come out, and 


that a general strike has been decided upon. Accordiag to 


the Journal du Peuple, 1,500 men left off work on Monday 
morning, and in the evening were joined by 2,500 more. 
that 10,000 men would bs on 
strike on Wednesday. i 


The Recent Electric Fatality at Southampton.— - 
The Seoretary to the Board of Trade has written to the 
Council reminding the Corporation that they ordered the 


supply of electricity, although aware that the mains were 


unfinished, and the Board could therefore not accede to the ~ 


suggestion that the explanation offered relieved the Oor- 
poration from responsibility for the accident. 


Electric Traction.—Mr. J. Clifton Robinson, M. I. E. E., 
read a paper on Monday at the Cleveland Institution of Eangi- 
neers, Stockton-on-Tees, on “ Electric Traction on Tram- 
ways" Mr. Robinson said, having inspected every new 
invention, his judgment was that the trolley system held the 


field. Indeed, it was the only system to which a community, 


a corporation, or a capitalist could reasonably turn. 


NEW COMPANIES REGISTERED. 
Nalder Bros. and Thompson, Limited (62, 214).— 


This company was registered on May 19th, with a capital of £20,000 in 
£1 sbares (16,000 £6 per cent. cumulative erence), to acquire and 
carry on the business of elec‘rical and mechanical enginee?s and elec- 


trical Ny iatis manufacturers carried on by Francis Н. Nalder and 
Ernest Thompson at 34, Qaeen Street, E.O., as “ Nalder Bros. and 
Thompson.” The first subscribers (each with one share) are:— 
alder and E. Thompson, 34, Q1een Street, Е О, engineers; 
. Wileon, 61, Gracechurch Street, Е O, timber merchant ; 

L. Collins, 31, Lawrence Lane, Cheapside, Е.О, solicitor ; 
Bernard Wild, 104, Westborne Terrace, Hyde Park, W., solicitor; 
Ernest J. White, 12, Delamere Street, Paddington, W., clerk; Vaughan 
Page, Haldon House, Mottingham, Eltham, S.E., clerk, The. first 
directors (to number not less than two nor more than four) are 
F. H. Nalder and E. Thompson; qualification, £500; remuneration 
аз fized by the company. 
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Electrical Industries, Limited (62,215).—This com- 
pany was registered on May 19th, with a capital of £5,000 in £1 
shares, to construct, execute, carry ont, equip, maintain and work 
electric lighting, telephonic, telegraphic, power supply and other 
public works The first subscribers (each with one share) are :— 
Edwin F. Cossor, 63, Queen's Orescent, Haverstock Hill, N.W., 
gentleman ; Leo B. Feeny, Abboteford, Coventry Park, 8 W., gentle- 
man; Alfred E. Spearman, 70, Elgin Avenue, Maida Vale, W., gentle- 
man; Arthur E. Cossor, 80. Agamemnon Road, West Hampstead, 
gentleman; W. Moore, 175, Oxford Road, Barnsbury, N., gentleman ; 
John H. Goldsmith, 55, Wirtemberg Street, Clapbam, S. W., gentle- 
man; Francis Н. Hurdle, 53, Matcham Road, Leytonstone, clerk. 
Registered without articles of association. 


English Electrc-Metallurgica] Company, Limited 
(62,225). — This company was registered on May 20th, with a capital 


of £700,000 in £1 shares (300,000 6 per cent. cumulative preference). 


to acquire the undert: kings of Elmore's Patent Copper Depositirg 
Company, Limited, Elmore's Wire Manufacturing Company, Limited, 
Elmore's American and Canadian Patent Copper Company, Limited, 
and Elmore's Foreign and Colonial Patent Copper Dapositing Com- 
pany, Limited, and to carry on the business of metallurgiste, manu- 
‘facturers of and dealers in copper and other metals, electricians, 
electrical and mechanical engineers, suppliers of electricity and 
manufacturers of electrical apparatus. The subscribers (each with 
one sbare) are:— W. Dun», 31, Abchurch Lane, E.O., solicitor; G. F. 
Bchmettau,91, Cre xted Road, West Dulwich, law student; O. W. Long- 
man, 181, Leathwaite Road, New Wandsworth, gentleman ; W. Boyes, 
2, Carpenter Villas, Hill Street, Peckham, S.E., gentleman; A. H. 
Wynne, The Nook, Southend-on-Sea, accountant; H. Mason, Finden 
Cottage, Dalwich Village, 8E., gentleman; and Wallace. Read, 190, 
Friern Road, East Dalwich, 8.E., gentleman. The first directors (to 
number not less than three nor more than eight) are the Marquis 
d'Hautpoul, Daniel Bethmont, Areéne Chaumier, Arthur Demmler, 
Frank E. Bimore, A. Stanley Elmore, and Lewis J. Firth; qualifica- 
tion, 500 shares; remuneration, £200 each per annum, and £50 extra 
for the chairman. à 


Automatic Photoscope. Syndicate, Limited (62,262). 
—This company was registered on May 24th, with a capital of 
£25,000 in EI shares, to enter into agreemente (1) with Jobn Rose, 
and (2) with John Rose of the first part, and Alfred Rose and Alfred 

. Coop of the second part, and to carry on the businessef exhibitors 
of stereoscopic and other views, artista and manufacturers of autc- 
matic photoscopes and other apperatus for the production of stereo- 
scopic transparencies and animated or coloured photographs, and all 
other electrical and scientific apparatus. The first subscribers (each 
with one share) are:——J. C. Hanser, Within's House, Radcliffe, mant- 
facturer; Herbert E. Webster, Bull’s Head Chambers, Manchestef, 

` cil refiner ; Thomas Coop, 13, Wilkinson Street, Leigh, mill farnisher ;- 

J. H. Rose, 64, Frithville Gardens, Shepherd’s Bush, W., telegraph 


engineer; E. B. Openshaw, 4, Obapel Walks, Manchester, sgenf; `` 
A. E. Ellis, 4, Obapel Walks, Manchester, agent; and Nathan Later, 
accountant. The first directors 


4, Wood Street, Bolton, 
(to number not less than two nor more than seven) are to be 


nominated by the subscribers; qualification, £250; remuneration ан. 


the company may decide. 


D. H. Bonnella & Son, Limited (62,264).— This com. 


pany was registered on May 25th, with a capital of £15,000 in £1 


shares, to acquire the business carried on at 58 and 60, Mortimer 


Street, and 43, Kirby Street, Hatton Garden, London, and to carry 

‘on the business of ivory, wood, and bone turners, electrical and 
-mechanical engineers, &c. The first subscribers (each with one 
share) are:—D. Н. Bonnella, wood tarner, A. J. Bonnella, electrical 
engineer, and Mrs. M. Bonnella, all of 58, Mortimer Street, W.; Mrs. 
К. Bonnella, 13, Harold Road, Hornsey ; H. J. Batson, silversmith, 
‘and A. E. Batson, cabinet maker, both of 42, Brewer Street, W.; and 
A. Outter, 48, Clifton Hill, N.W., dentist. The first directors (to 
number not less than two nor more than five) are D. Н. and A. J. 
Bonnella; qualification, 250 shares. f 


Mechanical and Electrical Power Company, Limited 
(62,314) —This company was registered on May 27th, with a capital 
of £5,000 in £1 shares, to carry on the business of electrical and 
-mı chanical engineers, electricians, suppliers of electricity for the 
‘purpose of light, heat, motive power, or otherwise, manufacturers of 
and dealers in electrical apparatus, &c. The first subscribers (each 
with one share) are :— William G. Blakiston, 65, Lincoln's Inn Fields, 
gentleman ; Hinton J. Bailey, 65, Lincoln’s Inn Fields, gentleman ; 
Alfred Michelson, 65, Lincoln’s Inn Fields, gentleman; William 
Ohapman, 65, Lincoln's Inn Fields, gentleman; Fredk. W. Braith- 
waite, 59, Hargrave Park, Junction Road, N:, clerk; Edward T. 
MoOarthy, 195. Brecknock Road, N., clerk; George W. Mollet, 36, 
Aden Grove, Green Lanes, N., clerk. Table A“ mainly applies. 


CITY NOTES. 


The Harrow Electric Light and Power Company, 
| Limited, 


“THE report to be presented to the shareholders at the third annual 
general meeting on May 30th, 1899, states the company's business has 
continued to increase very satisfactorily, the equivalent of about 
2,715 8-O. P. lamps having been connected in 1898 against 1,540 in 
1897. At the end of 1897 there were 87 consumers connected, with 
the equivalent of 5,435 lamps, whilst at the end of 1898 there were 


-will be seen that more capi 


145 consumers with 8,150 jamps. In the ft quarter of 1899 the 


equivalent of about 823 lamps have been connected, so that the 
increase in business is steadily continuing. The remainder 
of the buildings of Harrow School were wired during 1896. 
The output for 1898 was 79,419 Board of Trade unite sold against 
50,109 in 1897. The amount received for current supplied, meter 
and installation rents, &c., was £2,786 Os. 4d. in 1898 as against 
£1,730 3s. 3d. in 1897. To meet the steadily rising demand the 
dircctors: bave found it prudent to order another boiler. The 
directors pointed out in their last annual report that they thought 
the company would shortly be in a position to reduce the price of 
current. After carefal consideration they determined to make s 
reduction as from Lady Day, 1899. Notice was accordingly given to 
customers and duly advertised of a reduction from 8d. to 7d. 
Board of Trade unit, the consumer having the option of adopting 
demand indicator system and being charged at 8d. per unit for the 
number of units pg to a consumption af the rate of his 
maximum demand for two hours а day during the Obristmas and 
Lady Day quarters, and one hour a day during the Midsummer and 
Michaelmas quarters, and at 6d. per unit for all units in excess of 
that number. An explanation of the system was also circulated. 
The directors have continued their policy of extending the mains 
where a reasonable percentage on the outlay can bs o ,and 
new mains were laid in 1898 in South Hill Avenue, soni gee Road, 
Bessborough Road and Headstone Road. It was found necessary, 
owing to the increase of load to extend the existing feeders and put 
in an additional feeder to supply the Greenhill district in which there 
had been a great accession of custom. The cost of these extensions 
amounted to some £2,750. Consumers still avail themselves readily 
of the system of wiring on rental, and in the year 1898 34 customers 
had their houses so wired. The directors are also glad to report that 
the result of the compeny's working the station themselves has been 
satisfactory. In the first half-year of 1898, when the station was 
worked by Messrs. Cromptens, the cost was £497 4s. In the second 
half of the year, which is of course the heavier, the cost was roughly 
£520, whereas, had Messrs. Oromptons still had the contract, 
it would have been over 2620... The directors were fortunate 
in securing as their resident engineer, Mr. A. H. Shaw, who 
had for some time previously been with Mr. Hawtayne. 
Of the additional £2,500 debentures cffered in 1898, £2,300 were 
taken up within the year, and the remainder have been subscribed in 
1899. At the end of 1898 the share capital up to £19,950 was taken 
up, and the directors offered the last £5,000 fer subscription. £1,900 
this amount were taken up in 1899, and there are only £3,750 


. now available. As the on expenditure at the end of 1898 was 
co 


£35,916 12s. 10d., and as, 


nsequence of the increase of the com- 
peny's operations, further ex 


diture will oy be necessary, it 
is reqaired. An additional boiler is 
wanted to meet the demand which is coming upon the station in the 
повар, and another steam dynamo will be required in 1900. The 
chief capital outlay. is, however, caused by the continually increasing 
demands for the extension of mains and house installations. The 
rental system of wiring houses is the principal means of securing the 


custom of the villas with which parts of the neighbourhood are being 


so rapidly covered, and the nucleus of a business has been formed io 
these parte which is already profitable, and which promises in a short 


time to become extremely so. The need for a much capital 
than was at first contemplated is not one therefore which calls for 
further explanation, and it has to be met. The directors bo 


propose 
'provide for it by increasing the authorised capital by £10,000, and 


by providing that of the whole capital so authorised an a 

not exceeding one-third may, in the retion of the board, be oon- 
stituted preference shares a preferential dividend of 4j 
cent. If the.resolutions embodying these proposals are 

the directors propose to issue £1,400 of such preferential shares at 
once. With the increase in the company's business the earnings of 
the current year ought to be sufficient to provide for the interest on 
the debentures and preference shares, and to pay a dividend of 4 pet 
cent. on the ordinary shares. The directors hope that the preference 
shares may be éubicribed and held, as the debentures have been, by 
their friends at Harrow. The £150 voted for directors’ fees for 1596 
was paid to them, and the shareholders are asked to decide upon 
their remuneration for the year 1899. As the result of the years 
working, after paying interest on debentures and mortgages, there is 
the sum of £716 7s. 6d. available for dividend. Oat of this the 
directors propose to pay off the balanoe of the preliminary expenses, 
£166 12s. 1d., to write a further £25 off leasehold property, to pay 


‘off a further £52 14s. 8d. legal charges, and £8 11s. 1d., the 


of the cost of the working contract, and to pay a dividend of 21 per 


cent., which will absorb £449 7s. 9d., leaving a balance of £14 1s. 11d. 


to be carried forward. 


Rand Central Electric Works, Limited. 


Tum annual ordinary general meeting was held last week at Win- 
chester House. 

Sir O. Rags Wirson, who presided, explained that the delay 
which had occurred in holding the meeting was due to the loss of the 
accounts while in course of transmission to this country. The accounts 
showed that at the end of the past year £16,000 was ou ш 
respect of money due for electricity supplied, and so forth. That 
might seem to some of them rather a large amount, and it would, 
therefore, be satisfactory to them to hear that £14,000 of it had since 
been remitted to this side. The item of £29,748, payable by Messrs. 
Siemens & Halske, incluied £5,742, being the deficiency on the ата 
ing of the year, the balance representing the 8 per cent. on the әр 
which, under their guarantee, that firm had to provide. While : 
amount of horse-power contracted for was,on the average, abou 
1,846, only 965 horse-power—equal to 42 per cent. of the 
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capacity of the works—was supplied. The explanation of that 
apparent discrepancy was that, as the power ander contract was 
mostly taken intermittently, the company were in a position to con- 
tract for a supply considerably in excess of 2,300 horse-power without 
enlarging the present i on. This was really a question of 
arrangement with the company's customers as to the times and manner 
in which they would take their electrical supply, As a company, 
they were still passing through what he might an experimental 
period, but they felt perfectly safe so long as the guarantee of 
Messrs. Siemens & Halske lasted. The board had, therefore, thought it 
their duty to proceed with the utmost caution, and Messrs. Siemens 
and agreed with them as tothe inadvisabil ty of rushing" 
matters. So long as the works were imperfect in their operations new 
customers would be disinclined to deal with the company, but when 
the works were freed from all reasonable chance o dent and 
D the company would be in a position to do а larger busi- 
ness. e guarantee of Messrs. Siemens & Halske would terminate 
at the end of the р year, but his belief was that, by that time, 
the works would be in such a state of perfection as to enable them to 
welcome all comers. After replying to a complaint that the directors 
did not propcse to place to the reserve fund the amount stipulated 
for under the equipment contract, and that the sum to be written off 
for depreciation was inadequate, he said that he and his colleagues 
looked forward to the future of the company with the same confi- 
dence as they did when they took their seats at the board. With 
their usual promptitude, Messrs. Siemens & Halske had remitted the 
whole of the sum which they were bound by their to pro- 
vide for ae purpose of a dividend. Heconcluded by moving the 

tion of the report. 

. A. Bansporr seconded the motion, and, after some remarks 
from Mr. Sigismund Oahn, it was agreed to with one dissentient. - 


Castner-Kellner Alkali Company. 


Тнв report foe the lira ended Maroh 31st last, to be submitted to the 
me to be held in London on 30th ult., states that the works, 

of four installations of 1,000 H P. each, are now fully at 
work, and the plant and process are working satisfactorily. The total 
outlay on the freehold land, buildings, plant, and railways has been 
£292,819. The trading account shows a profit of £31,980, after 
having made adequate allowance for the efficient maintenance of the 
working plant. This has been earned the running of the first 
installation forthe whole year, the second for nine months, the third 
for six months, and the last installation was only fully completed 
jast before the expiration of the year’s working. The profit and loss 
account shows a net profit of £29,554, which, with £8,678 brought 
forward from last year, director?! and auditors’ fees for 
that year, amounting to £1,105, leaves £37,127. An in- 
terim dividend at the rate of £8 per cent. per annum bas 
been paid for the six months ending Beptember 30th last, whieh 
absorbed £12,000, leaving an available balance of £25,127. Ont of 
this the directors propose to pay a further dividend at the rate of. £8 
per cent. per annum for the six months ended March 31st, and to 
appropriate £2,785 in writing off prelim 


The third annual general mee of this com was held on 
Tuesday af the Canton Street Hotel Mi. William Mather presiding. 
The CHAIRMAN remarked that the works undertaken at the forma- 
tion of the company, consisting of four installations of 1,000 horse- 
eacb, were completed towards the close of the month of March. 
the year ander review, therefore, the four installations bad 
been fally at work, for different periods. The first installe: 
tion had been at work for the whole of the time, the second and 
third for a part of the time, and the fourth installation, as he had 
said, was finished in March, just before the end of the financial year. 
It would be seen that the profit accruing from this work, which had 
involved the expenditure of the whole of the company’s 
not been derived from the maximum output 
built, and that the figures and dividend set out in the must, in 
these circumstances, be considered the more gra . The 
directors were highly satisfied with the success of the process, and 
he would point out that the company did not depend wholly on 
the value of the patents it held, but the experienes geined by the 
board during the last three or four years must be considered 
as of great value. N the fact that the installations 
had not been dg Bes work during the 12 months, some shareholders 
were under the impression that the company had been conduct- 
ing its business in favourable the last two 
years, inasmuch as the company had a favourable contract for the sale 
of a part of its products, and, further, that this contzact might not 
be of long continuance after the lapse of another year. It did not 
concern him very much whether the contracts were renewed or not, 
as the company might very possibly receive other contracts. Hoe also 
considered that the company in the future would be enabled to make 
a very fair return on their eapital if they had no contract at all, and 
if they bad to stand their chance in the open markets. As to the law 
suit, which had been given in their favour and then reversed in tho 
‘Court of Appeal, the directors bad been advised to tsks the case to 
the House of Lords. For the current 19 months the works would 


had 
for which the works were 


e the maximum output, and, whatever might ђе е price of the 
= ucts in the market, he felt that there must be a satisfactory 
profit to the shareholders. The directors popore to ask them for 
power to convert the issue of £100,000 debentures at 5 per cent., 
which were terminable, when issued, in three years, into an issue of 
£150,000, at а lower rate of interest, and of а more permanent 
character. He concluded by moving the adoption of the pipe 

Sir Hanny Roscox seconded the motion, which was adopted, as 
was also a resolution for increasing the borrowing powers from 
£100,000 to £150,000. 


The West India and Panama Telegraph Company. 


Тнв forty-fourth o general meeting of the members of this 
company was held on Tuesday at Winchester House, Old Broad 
Street, Mr. William Andrews, the chairman, presiding. 

The CzHAIBXMAN, in proposing the adoption of the report, said that 
when he addressed the shareholders at the last meeting he was 
fcrtunate enough to be able to tell them from the chair that they were 
going to have a big balsnoe for the half-year, snd he was pleased to 
say that the result had proved the correctness of that statement. 
The receipts for the half-year ending December 31st, 1898, were 
£51,973 16s. 7d., as compared with £32,228 11s. 8d. fcr the corre- 
sponding period of 1897, thus showing an increase of £19,745 
4s. 11d., and that in spite of certain reductions and losses by sub- 
sidies which from time to time had tsken place, amounting in the 
half-year under review to £1,151, and to their having received £800 
or £900 less owing to other causes. They must all wich that the 
reason for the large increase in their receipts had been different. Of 
course the whole thing was owing to the unfortunate Bpanish- 
American war, and he would like to point ont that the augmented 
receipts, although very satisfactory, did not pan out so ly 
as some of the shareholders calculated they would. Nevertheless, 
it was the largest amount the company had ever had tbe 
good fortune to deal with, and shareholders would remember 
that at the last meeting he was very ular in giving 
them several words of caution as to the uncertainties in estimating 
the traffic as telegraphed from the other side. Large reductions were 
made in January, 1898, and ct aer considerable reductions had been 
made from time to time in the hslf-year under review. That further 
complicated the accounts, and then the речи routes caured 
additional changes and interfe ences, and still further complications 
were Caused by interru and by deviations of перо 
owing to the ties of routes. Although, tterefore, the 
accounts were eminently satisfactory, they worked out lees in amount 
than the estimates, but the position might work out to bs more favour 
able than the figures which they bad before them showed: The beard had 
been considering the question of telegraphing over estimated receipts. 
As long as there was substantial accuracy they had continned the 

ractice, but they could not see their тфу to get over the uncer- 
ties and the fluctuations, and they thought that, on the whole, the 
best interests of the shareholders would be éerved by their suspend- 
ing for а period the publication of those inaccurate estimates; at all 
. until me more ие condftions might ње 5 
to the expenses, they were somewhat t 
for the Bid grim period, £4,671 Os. 6d. more, and they 
were accounted for by repairs to cables, depreciation of ships, 
and increased maintenance owiog to the hurricane. The salaries 
and wages had also slightly risen, owing to the extra work done. 
The result was that they were enabled to 1ecommend the usual divi- 
dend on the preference shares and a dividend of 2s. Gd. per share on 
the shares, free of income-tax, making with the 1s. 6d. per 
share paid for the last half-year a total of 4s. per share on the ordinary 
shares, leaving a balance of £4,920 Os. 8d. to be carried to the next 
account. The largest dividend they had been able to declare on the 
ordinary shares for any one year since 1890 had been 2s., and that on 
only one occasion. Theaverage dividend paid during the 10 years 
ending 1897 was only 1s. 144. share, and as the ebareholders were 
this year getting 4s., he thought they would agree that it was a satis- 
factory move in the right direction. Unfortunately, as he bad said, 
the whole of that large increase was earned because of the Spanish- 
American war, and it was impossible to forecast the fature traffic 
now that war was over. So far during the current half-year there 
bad been a falling cf of both words and money in tbe messages 
exchanged with the British West India islands, bat there had been 
an increase at the foreign islands in the West Indies. Large revenues 
had also been made owing to the interruptions of other lines, but the 
entire position was so fiuctuating and so obscure, that no reliable 
calculation could be made. It was discouraging that, notwithstand- 
ing the reductions made in the tariff, there should not only be no 
increase in the number of words exchanged with the British West 
Indian islands, but an actual decrease. He could understand 
a decrease of money, but the decrease in the actual number of words 
appeared conclusively to show that unless the British West India 
islands were afforded substantial encouragement they would fall be- 
bind in the race, even as compared with the other West India islands 
which were not British. It showed too pretty clearly that whatever 
the tariff for telegraphing might be, they could not bave an active 
telegraph with a sluggish, stagnant, or retrogressive commerce, and 
he yas afraid that was what we were getting now in the British West 
Indis islands. That condition of things he was afraid would con- 
tinue until the Government came forward with some workable 
measure of improvement which would place the islands in a very 
different position from that which they cccupied at present. - 

Mr. Huwny Hotmes seconded the adoption of the report. 

Mr. BrLAOELBY urged the directors to again appeal to the Govern- 
ment to endeavour to obtain material aid for the shareholders, and 
was proceeding to real extracts from a letter of the late chairman of 
the company, Mr, Earl, bearing on the subject, but at the request of 
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the chairman he desisted. Continuing, he said that in his opinion it 
would be a good thing for the shareholders if the property of 
the company was offered to the Americans. 
. The OHAIBMAN said the directors had never failed to impress upon 
the Government and the Oolonial Office the importance of the main- 
tenance of the West India communications, and they had fried to get 
assistance in that quarter, but without success. 

Mr. Н. W. Bret said that, as one who had long been associated 
with the company, he knew the directors had never lost an oppor» 
tunity of trying to obtain assistance from the Government, but he 
did not think it was wise to debate the question at that meeting, nor 
did he agree with the shareholder who had suggested selling the com- 
pany to the American Government. He thought the shareholders 

great reason to be thankful to the directors for what they had 
done for the company, and as they were now ente into the 
enjoyment of a little bit of dividend he would like to suggest that а 
bonus of 100 guineas be given to each of the directors. 

Mr. NEwrox, in supporting the suggestion, said tbe work of the 
directors during the last, 20 years had been more onerous than the 
directing of any other telegraph company in the world. He did not 
believe there was ever any hope of their making much impreseion 
upon the Government with regard to ‘granting a subsidy, and 
аз to breaking up the concern, he did not think such a pro 
was feasible. Certainly there would be no advantage to the 
shareholders, because the енш» sharebolders, who would rank 
first, would hava to be paid their pound of flesh, and there would be 
nothing left for the ordinary. . 
| ре GEHE appealed to the shareholders not to continue the 
discus on. 


Mr. Lampert aeked whether’ the chairman thought that the 
cession of Ouba to the Americans would lead to an increased business 
fur the company. 

The OnargMAN said that Cuba did not come into their system so 
much as Porto Rico, and that he was glad to say had given them an 
’fr AMNES pted. 

e report was then ado 
The chairman ha 


ving been re-elected as а director, 
Mr. Brat formally proposed a resolution vo each of the 
directors an additional 100 guineas for their past oos. 
Mr. BLacKLEY seconded the resolution, which was carried, and the 
auditors having been re-elected, the proceedings terminated with a 
vote of thanks to the chairman for presiding. 


The Clontarf and Hill of Howth Tramroad Com- 
pany.—This company, having a share capital of £50,000 in shares of 
£10 each, and authorised borrowing powers to the extent of £25,000, 
is offering the whole of the share capital at a premium of €2 103. 

r share. The company is authorised by a special Act of last 

on to construct and work by electrical pomer a tramroad from 
the end of the Olontarf Tramway of the Dublin United Tramways 
LT porrige to the gus pier of Howth. him spores ai 
tion to bs y the company for the undertaking, fally equ 
asa до concern, is £71,000. The contractors take eat 
regards £60,000 in shares and as regards £21,000 in debentures at 43 
per cent, interest. This issue is made on behalf of the contractors, 
who will be entitled to the benefit of the premium at which the 
shares are issued. 


. Wycombe (Borough) Electric Light and Power Com- 
pany, Limited.—This сора has been offering EB, OCO in £6 
ordinary sbares for éubscription y; £5,000 of ordinary capital 


Edmundsons' Electricity рош, Limited. The company has 
booked orders for 3,090 8-O P. lamps and 20 H.P. for motor. 


Northampton Electric Light and. Power Company. 
— At an extraordinary on was 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has appointed Wednesday, June 7th, a special settling day in 


the City and South London Railway: —37, 600 MT shares of 
£10 each, £2 paid, Nos. 22,501 to 60,000, and has same to be 
quoted in the Official List. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The reosipts for the week 
ending May 27th, 1809, were 21,485 16a, 6d.; aggregate to date 26,486 12s. 6d. 

The Bristol Tramways snd Carriage Company. Limitea.—The receipts for tbe 

- week ending May 26th, 1899. were £8,816 18s. 2d. ; 5 period, 
1898, 42,053 бв. 4d. ; increase, £1,168 18s, 5d. 


The City and Booth London Rai!way Company.—Tbe receipts for the week 

' ending May 28th, 1899, were £912; week ending May 99th, 1898, £1,012; 
decrease, £100; total receipts for half-year, 1699, £23,270; corresponding 
period, 1898, £22,678; increase, £592, Miles open, 84. | 


The Dover Corporation Electric Tramways.—The receipts for the week 
1898 е 27th, 1899, were 2214 6s. Id.; week ending May 28th, 
' é 


в. 2d.; increase, £67 48. 11d. Total a рм to date, 1899, 
£8,260 88. 7d.; corresponding period, 1808, £2,492 68. 2d.; Increase, £768 
За. 6d. Miles of track open week ending May 27th, 1990, 8; week 


ending May 28th, 1808,8, Car miles run week ending May Sth, 1890, 
4394 | week, May 98th, 1808, 8,893. Number of oars, week ending 

_ May 27th, 1800, 11; week ending May 28th, 1896, 7. 
The Dublin United Tramways Company.—The receipts for the week ending 
Friday, May 90th, 1800. were as follows:—D. U. T. Oo., horse cars, 
965 8s. 5d. ; 5 D. 8. ; 
41,056 Os. 8d.; total, £4. oe „ ges Ix 541 


15s. Id.: Шоган to date, £4,183 0s, 6d, Worked:—The 
18 miles electrically, 96 miles by horses, as against 1] miles ӯ, 
and 81 miles by hoi yoar. 
The Liverpool Overhead Railway Company.—The receipts for the week ending 
May 28th, 1899, amounted to TIED; corresponding week lens 
41.412; inorease, £418. 
The South Staffordshire Tramways Company.—The receipts for week ending 
May 26th, 1899, were 2918 68. 64.; $e receipts for 91 weeks, 


E я £18,204 18s, 8d.; week ending May Ith, 1808, £601 Qa. Bå. ; aggregate receipts 


for 21 weeks, £19,445 18e. - 


STOCKS AND SHARBS. 

: WE M Wednesday Evening. 
Тни principal interest of the week has, of course, centered round the 
attitude of the Corporation of London with regard to the electric 
lighting of the City, with special reference to the existing agreement 
between the authorities and the Oity of London Ejleotrio Lighting 
Company. The result of the meeting at thé. Guildhall on Monday 
had a curious effect in the Stock Exchange, for diametrically oppo 
site views were taken by different members of the House" whose 
opinions upon the question are considered of weight. While it was 
argued in one direction that the Oorporation was evidently willing 
to treat the company in a liberal spirit, the more pessimistic spirits 
point to the 80 members of the Oouncil, out of 120, whose vite was 
cast against any purchase proposals. The price of the shares has 
been erratic, rising at first upon the Committee's recommendation, 
but becoming weaker as it began to be more aud more recognised 
that apparently the company is bound to face another competitor 
within the charmed line, or else reduce the price of its unit from its 
present maximum of 8d. to 5d. The making-ap price of the shares on 
Monday was 16, as against 17j three weeks ago. Other electric 
lighting shares are quiescent, and our favourite for the rise is still 
Oharing Oross. | ! ! 

The “.making-up” price list exhibited but few noticeable changes, 
but South Londons made up at 4j, or 18s. 9d. better than on May 
10h. Westminsters were { down at 15, but no change bad cccurred 
in either County Ordinary, Metropolitan or St. James’s. New Elco- 
trio Sapply dwindled бе. to 23, and sizcə then the price has still 
further relapsed to about 2. Buyers are few and far b3tween, and 
these shares, which were rigged up to 18 not so very long ago, are 
now almost unrealisable. . | 

New General Traction shares are rccsiving inside support, in ordet 


. to pavethe way for a new Preference issue at five guineas per share. 


The pricejof the existing shares із 54 —3, во there does nof appeoa? 
much “catch” in the new issue, but we understand that it is nearly 
all underwritten, and will shortly be introduced in a public way. 
The price of the Ordinary shares has improved to 32 —4. A lot of 
dood” buying of British Electric Traction has taken place during 
the week, largely on behalf of provincial supporters who regard the 
company's increasing business in the Potteries as likely to briag about 
a much higher price in the shares. It was only a fortnight ago that 
we directed attention to the developments that were taking place in 
Staffordshire, and investors are also looking the same way. Electric 
Construction hardened } during the account which has just ended, 
but Elmore Copper and! Elmore Wire both lost a fraction, making 
up at 44 instead of 2. 

The Welsbach dividend appeared at first sight to be very mtisfac- 
tory, but when the market read the notice a little more attentively, 
and perceived that the distribution on the Deferred was only for the 
three months ending March 31st, 1898, instead of for the 15 months 
ending March, 1899, a sharp revulsion «f feeling took place, and all 
the company's securities were freely offered. The manner of the 
Welebech Company in making their announcement met with sharp 
criticism in the market, and the result of the 15 months trading is 
considered distinctly disappointing. 

Telegraph descriptions are rising once more, and a rise of nins 
points took place between the two May settlements in the price of 
Easterns, Great Northern added 1 to its price, and Eastern Sxten- 
sion §, during the same period. Anglo-Americans are slightly harder. 
The Tramway section is quiet, withont feature, and the market in 
Electric Traction stcoks in New York bas not yet recovered from 
its holidays on Monday and Tuesday, owing to the Decoration Day 
Oommemorations. 
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an: Business done 
Present Dividends for s Closing 
КАМЕ. otati week 
Issue, last three years. boe oth, Mer 8186. May Bist, 
1696. | 1897. Highest.| Lowest. 
124, Afrioan Direct Telegraph, | 4 95 Debs. M А Те es " 101 —106 [101 —106 si ee 
25, Amason Telegraph, shares es sss i 8— 4 8— 4 d. ДК 
" 125, Do. do. 5 9 Debs., Nos. 1 1,250 Red. 6 : . | 85 — 90 85 — 90 87 a 
х 966, Anglo-Amerioan Telegraph  ... Stock f2 188 8 £8 Өз 60 — 63 61 — 63 603 
18,047, Do. do. 6%, Pref... .. Stock E5 ба| 6 6 * 111—112 112 —118 1123 | 111 
1 8,047, Do. do. Deferred... РУ I" 18s. 121— 13 18 — 184 18 128 
‚ 1206, Brazilian Submarine Telegra Ж я „| 01795179 | .. |1 16 154— 16 16 19 
76, Do. do. ey Debs. 2nd series, 1908 e we |110 —114 |110 —114 am t 
44, Ohili Telephone, Nos. 1 to 44500 Ps s m 5|4 @ 4 Ф ii 8 21— 3 m i3 
10,000,0008| Commercial Cable ois е ies өз ses 100 8 8 8 95/1185 —195 |185 —195 186 vs 
1,882,5281 Do. do. Sterli 500 year 4 Y Deb. Stock Red. T: ies . . |104 —106 [104 —106 106 | 105 
850 | Consolidated Telephone Construction and Manufacturing 2 là — 1— 1 ‘ee TA 
16,000 | Cuba Telegraph ... is eae 998 vis Per В 8 7 8 9 — 10 9 — 10 ses и 
6, Do. 10 y 4 Pref. ies ves Е 485 з 10 10 10 184— 195 | 18§— 194 .. T 
12,981 Direot Spanish Telegraph eos eee 4 4 ese 4 == b] 4 — b °з» 066 
6,000 Do. do. 10 x, Cum. Pref. " m 10 10 А 94— 104 94— 103 és Me 
60,7101| Direct United States Cable... sae. дй 8 83% | . | 144— 11} 111— 11 116 11% 
120,000 | Direct West India Oable, 44 % Reg. “Deb. е is Б Je, . 102—105 102 —106 2 “as 
4,000,000 | Eastern Telegraph, Ord. Stock . 585 Eus "T 610917 € 164 —169 165 —170 168 1 
1,795,000 Ро. 8195 Pref. Stock Sus oe 100 —104 |100 —104 103 | 101 
89, Do. 4 Debs., таге Angast, 1899 .. 5 5 eee 101 —104 101 —104 eee ecc 
1,482, Do. Mort. "Deb. Red. е Stock 4 4 .. |119 —123 116 —120 119 117 
250, ез S Y d Australi, Bab.) end быша Telegraph 4 10|7 7 7% | 164— 17 164— 17 17 162 
us. Gov. Во eb., 1900, ann. 
16, { 55 ре. 5%]5% 100 —104 100 —104 
64,4002 Do. do. Bearer, 1,050—8,91 5, 4,827—6, 5 Ф 5 & 101 —104 101 —104 КУ 
820,000! E Do. wo Dei: AE ud eee "D b ee 4 4 121 —125 121 —125 eee 
astern an th Telegra; Mort. Deb., ER s 
85,1001) { oa ш ph. 5 8 R 100 —104 100 —104 PEE 
48,5000 Do. E do. to bearer, 2,844 to 5, b - .. 101—104 [101 —104 s i 
300,0001 Do. % Mort. Debs., Nos. 1 to 8, 000, red. 1909 4 si .. |102 —ł05 |102 —105 80 T 
200,000} Do. “8 p: Mt. Debs. (Mauritius Bub. ') 1—8,000 4 oes . |102 —10695 |102—105% | 104 | 102 
180,227 | Globe Telegraph eae Cabe Ты Мыш 4% | 43 55 112— 124 112— 121 | 11g] .. 
180,042 Do. ч 6 95 Pref. ies aes ses 6 6 6 15$— 16} | 1 16} 15160 153 
150, 5 ге TN b, ble, A let M 1 5 A" ius 10 10 * | 9814— 824 | 814— 824 824 | 31$ 
an ermu & lst Mort. De 
mj ‘ys : ый 5 100 ESTE : » чи » - ш 
‚000 О” uropean ogra dee eos & & 10 TR 4 == ee eee 
100, London Platino- Brasilian Telegraph, 6 % Debs. es ks 6 6 * |108 —111 |108 —111 is s 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 .. Sus ‘cs ма 4— 4 4— 4 » is 
84,000 Do. do. 5% Pref., Nos. 1to 84,000 jus "e us i— 1 1— 1 55 ds 
490,000 | National Telephone, 1to490,000  .. кз or 925 53 6 |6 6 44— 5 4H| 46 
16,000 Do. 6 Cum. 15% Pref. ese [Ir] eee 6 6 6 11 TR 13 11 — 18 ee eee 
15,000 Do. : Cum. 2nd Pref. ... 6 6 6 11 — 18 11 — 18 T 
250,000 1 Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 ee 
1,829, 4711 4% D Deb. Stock Red. 3% | 84% | 84% | 99 —102 99 —102 1004 
171,504 | Oriental N ., Nos. 1 to 171, 504, fully paid b 5 5 i— 1 | {— 1 T: габ 
100,000 Pacific and European Tal., 4 4 [2 Guar. Debs., 1 to 1,000 .. 4 4 ... |105 —108 |105 —108 1074 | 1062 
11,889 Reuter’s soe eee eee see ees eee б 5 741— 8$ 7 — 8 xd eee eae 
8,881 | Submarine Cables Trust s Vs gus Sas eae А ЕТУ jus 131 —186 |181 —136 1321 1314 
68,000 United DM Plate Tel ecc eee eee 5 % 6 % e 54 5} 5% vee 
151, 7881 do. Debs. eos aoe [III 006 [TII 104 —107 104 —107 "PT eve 
F West African Tel egraph, 5 % % Dee 100 |6% 5 Y 99 —102 99 —102 100 T 
80,008 West Coast of Ате. Nos. 1—90, 000 and 68 ,001— 58,008 eee еве i— 1 i— 1 TII eee 
160,000 Do. do. 4% Debs., 1—1 500 gua. Bres. Bub. ins [I ose е 108 —106 108 — 1068 eee 
880,521 | Western and Brasilian Telegraph 4 95 Deb. Btock Red. .. - iis 106 —109 [106 —109 Е - 
88,821 West India and Panama ograp eee eee eee eee 1 2 12— 11— 1#ха 1 19 
568 Ро. do. do. 6 % Cum. 1st Pref. ... 8 6 102— 11j | 10j— 11 xd 100 
4,000 Do. do. do. 6 Cum. and © өөө 6 6 ° 9 m 10 8)— Эха ove 000 
80,0001 Do. do. do. 65 Y Debs., Nos. 1 to 1,800 б б . |105 —108 [106 —108 е T 
158, 1001] Western Union of 0.8. Telegraph, 6 % Star. Bonds 6 6 100 —106 |100 —106 i 9 


80,000 | Oharing Cross e Strand Hier Bupp 5 6 * 7 * 8 B 11 — 12 11 — 12 118 113 
20, 000 Do. do. i6 Cum. Pref. 52— 64 5#— 64 TII eee 
84,000 *Chelsea Blectricity Supply, Ord. arr d? 5 5 6 6 Ф 8— 9 8— 9 "m is 
100,000 Do. do. do. y 4 Deb. "Боо Вед... apre 4k 4$ .. |114 —116 |114 —116 Zi ees 
60,000 | City of London Electric Lighting, Ord. 40,001—100,000 .. 10 7 10 6 16 — 17 16j— 17 171 16 
40,000 D: 6 Ф Cum. Pref., 1 to 40,000 ... s ..| 10 |6 6 6 15 — 16 15 — 16 15, ... 
400,000 5% Deb. Stock, Scrip. (iss. at 1 all paid | ... | б 5 . . 125 —180 125 —180 se & 
40,000 County of Lond. & Brash Prov. Eleo. PA ‚ Ord. 1—40,000 | 10 | sii | wi | nil | 11 — 12 11 — 12 lld| .. 
20,000 do. do. 6% 40,001—60,000 | 1016 $ 6 $ 625 | 14 — 16 14 — 16 ais ө 
220,000 De 44% Deb. Stock, Prov. Certs (£60%, to be paid) Rd.. ne 5, 5% — 56 64 — 56 54 y 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 . b, .. |5 vis 61— 62 54— bf 588 s 
19,661 | House-to-House Electric Light Supply, Ord., 101 to 19,661 51... |4 6%|8s8— 9 8— 9 svi РРА 
І 000 -— ре в 1 1 X Qum. Pref... 2 тФ 17 sae ns z^ 9 — p - iex 
110,000 ndon Electric apply orporation, Limi cii oes 4 20 — 8$— 47, 8 
48,050 Do. do. 6 95 Pref. Bil oso we 16 Ф 7 64— 7 63 eH 
100,000 Do. d do. 4951st Mt. Db. Stock Rd. Stock 25 ... 106—108 |106 —108 jm T 
62,500 a Blectric Supply, 101 to 62,500 ... 10 5 6 9 |5 Ф 163— 174 | 164— 174 17%! 165 
22,500 Nos. 62,501 to 85,000} .. 10 | ... vss . | 154— 164 | 168—1 ni S5 
220,000 De. Ф First Mortgage Debentare Btock | ... | 4 E .. M18 —121 118 —121 i ie 
0,462 | Notting Hill Electrio "T ww. | 10 | 4 6 6 164— 17 16 — 17 Sas ‘es 
81,980 | St. J кы s and Pall Mat Blectrio Light, Ord 5 103 1149 п 17 — 18 17 — 18 178 | 173 
20,000 do. 7 % Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 91 
65,000 | South ас 8 Electricity Supply, Ord., £4 paid i 5| ... ies Е 44— 4 44— - ius 
79,900 | Westminster Electrio Supply, Ord., 101 to 20.000 e 6/9% 112 Ф 12 % 1 144— 153 | 144— 153 164A! 154 
* Subject to Founder's Shares. t Quotations on Liverpool ange. 
Unless otherwise stated all shares are fully paid. ee cat clans pears 
Dividends marked § are for a year consisting of the latter of one year and the first part 
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SHARE LIST OF ELECTRICAL COMPANTES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
| Btock 
Present or ividends for | Closing 
Issue, NAME. Share the tans three years. | Say Zach. 
| A, 1896. | 1897. | 1898, 
60,000 | Aluminium '' A" shares, Nos. 1—60,000 . jes ws | 1110 9| 10 A 3— 8j 
90,000 | Do. 4} % 1st Mort. Deb. Stock Red. Stock] ... кў * | 95 —100 
80,000 | British Electric . Em зз UR M. m eS o 6 %| 18 — 19 
Do. do. 6 Cum. Pref. 30,001—40,000 e 
10,000 { (issued at £2 10s. prem. all pd.) 10 | | э * 
20,000 | Do. do. do. Nos. 40,001—60,000 10 ves 181— 14 
200,000 | Do. do. 5% Perpetual Debenture Stock ... Stock d 126 —129 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  .. | B| ni nil li— 21 
90,000 Do. do. Non-cum. 6% Pref., 1 to 90, 000 2| nil 4 95 | 21— 24 
125,0001 | Do. do. 4h nt: Perp. Deb. Stock Stock ... E 110 —114 
50,000 Do. do. 2nd Deb. Stock Red. .. Stock mod um." i 102 —105 
20,000 | Callender's Cable TENER M. shares, Nos. 1—20,000 ...| 5 | 10 / 124% 12$— 18} 
90,000 | Do. do 44 95 Ist Mort. Deb. Stock Red. Stock} ... | И? 114 —117 
85,250 | Central London PAINT Ord. Shares ' i. JL ca 05 li — 114 
178,303 Do. do. £8 paid + %%% 10 * 9 — 94 
61,083 Do. do: Pref. half-shares £3 paid Tu rra pe % | s 31— 3 
71,447 Do. do. Def. do. £5 paid em mA d T 51— 6} 
630,000“ City and South London Railway  .. Stock 144, 95| 142% 24%) 68 — 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. IO ss m a 4&— 54 
82,098 | Crompton & Co., Nos. 1 to 32,098  ... 8 31— 4} 
Do. 596 1st Mort. Reg. Debs., 1 to 900 of ` | | 
„танта £100, and 901 to 11,000 of £50 Red. f| "| ^" | = | 401 
99,261 Edison & Swan Utd. El. Lgt., A“ shares, £3pd.1to099,201 | 5 5495| 6% ... 2— 24 
17,189 | Do. do. do. oa” Shares, 01—017,139 5 87 6 @ 5 4 — 5 
344,023 Do. do. do. 4 95 Deb. Stock Red. 100 |... |... | 96 — 98 
112,100 Electric Construction, l to 112,100 ... 215% 6% 6 24— 21 
25,000 Do. do. 7 % Cum. Pref., 1 to 26,000 2| 7 2 7 @ 7 ^ r=. Ж 
140,300 Do. do. 495 Perp. lst Mort. Deb. Stock ic = SS xu .. ]|108 —106 
91,196 | Elmore’s Patent Coppa Depositing, 1 to 70,000 Te idis "i ini 8— 8 
9,6001 Greenwood. & Batley, 7 Y Cum. Pref., 1 to 9,600 10| 7% "€ ... | 10 — 12 
15,000 | Henley’s (W. T. j Telegraph Works, Ord. ... ; 10 | 10 %| 12 %| 14 %| 25 — 26 
90000 | Do: do. do, T* PI -is 10 7 7 7 %| 18 — 20 
ed do. do. 4% Mort. Deb. Stock... Stock 44 44 .. |112 —115 
| India: Rubber, Gutta-Percha and Telegraph Works „ 219: 20 10 10 | 21 — 22 
00, 008 | Do. do. do. 4 % lst Mort. Debs. | 100 | >... 6 . 1101 —105 
87,500 Liverpool Overhead Railway, Ord. ... 10 2] 8195| 84%! Sh— 82 
10,000 f Do. do. Pref., £10 paid 10| 6 5% 5 Ф! 144— 141 
87,350 | Telegraph Construction and Maintenance ... 12 | 15 15 15 %| 37 — 41 
150,000 | Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 . 100 ste * „ |105 —108 
13,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000 5 9i1— 10} 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 5 54— 6} 
540, 000] Waterloo and City Railway, Ord. Stock  ... 100 | | 9,107 —110 


Quotation 
May 8184, 

8 — 8j 
95 —100 
183 — 194 
134— 14} 
134— 14 
127 —130 
li— 23 
110 —114 
103 —106 
13 — 14 
114 —117 
10#— 114 
8— 9} 
34— 3j 
51— 6} 
68 — 70 
— 5 
31— 4} 
98 — 101 
2— 2% 
4— 5 
06 — 98 
21— 21 

3 — 35 
108 —106 
Tae 

| 10 — 12 
| 25 — 26 
18 — 20 
112 —115 
| 21 — 22 
101 —105 
| 85 — 8] 
14 — 144 

| 37 — 41 
105 —108 
91 — 10} 
54— 64 
105 —108 


n Quotations on Liverpool Stock Exchange. 


ham Eleotrio Supply, Ordinary £5 (fully paid) 10j. 
uminium, 104—11 ; 7 95 Pref., 12—18. 


House-to-House, 44% Debentures of 8100, 105—108. 


Ke 


nsington and Knightsbridge Electric Lighting, Ordinary Dag 
£5 (fully paid) 12—13; lst Preference Cumulative 6%,. £5 
(шу d), ва А Debentures, 107—110. Dividend, 1808, 


* From Birmingham Share List. 


Business done 


page= be week 
May 815, 1899. 
Highesi | Lowest 
3B | 3 
19} 187 
144 | 14 
134 | 13 
120 | 128 
9 1ij 
32, ... 
105 | 104 
198 |... 
113 lla 
94 9 
1 
694 | 65 
21 n 
56 .4 
25 t. 
105 |... 
26 | 35 
213 214, 


ӨН! ... 


t Unless 5 stated all shares are fully paid, 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
National Electrio Free Wiring, 10s. paid, 6s.—8s. 
Smithfield Market Electric, 3 
T. Parker, £10 (fully paid), 16. 


Bank rate of discount 3 per cent. (February 2nd, 1809). 


MARKET QUOTATIONS, Wednesday, May 3lst. 


Increase or 


CHEMICALS, & This week. | Last week. | Increase. METALS, &o. (continued). This week. | Last week. | Decrease. 
a 404, H © oe ee per ows. B 5 / ee f Ebonite Rod ee oe ee per Ib. 8/- * ee 
a 0 Nitric 0 0 ee өө per owt. 4. s. ee " Sheet ee ee ee per Ib. 6j- 6j- 0 0 
а „ Oxalic.. ee . per owt. 89/- . ee g Copper Bars Бе t .. per ton 280 £80 " 
а „ Zulphurio T . per owt, E, T f „ Wire (basis price). per lb. 1044. pos 
в Bal .. per owt. Il 1 9% f n Sheet... 990 per ton 20 
а Ammonia, саю (унш) ee per ton 496 4 x f „ Вой 5% ee per ton £80 . £80 ve 
йыны 2 2mm б» Ду 2 [IER SER ш E d 
а 0 ee 0 0 a pero oe °о per е bi ө ee 
2 Bisel of Carbon Ber ton £15 215 dà h Indis-rubber, er lb. 11 4 $4. dec. 
e Borax ds 8 е .. per ton 416 10 816 10 e 1 Sheets .. per ton £18 a 
a Bensole (90 °/.) e оо Der gal. 77 77 T i „ Pig (Cleveland warrants) per ton 59/6 65/11 8/6 ino. 
а » | lo . per gal. б 6 ae t » per ton 411 | From 4 T 
& phate.. T .. per ton 16 £26 15 АР $ , Zorap, . рег ton 50/- to 55/- | 50/- to 55/- - 
в О аўги 6... per ton £23810 £23 10 T $ » Wire’ slvanised No. 8: .. perton | £1076 £10 28 5/-івс. 
2 „ ite Sugar .. .. per ton £80 10 £80 10 T g Lead, E T .. perton | 411 12 6 #14 12 6 . 
в „ Peroxide .. T . рег ton £27 10 £31 10 ‘<a f Shee . рег ton 415 76 #15 76 , 
eM мөр Vs ..' per gal. 9/9 2/9 oe Mice (uncut alabe & long) . per lb. 6/ 6/8 T 
a Кары Бо | (90 % at 1A Wire No. 98.. ee per lb. - 8/- oe 
100° 0) .. .. . .. per gal 6 5/6 2 g Mercury . per bottle T 
в Potash, Bichromate, in . per Ib. x p Phosphor Bronze, platn castings per lb. T 
€& „  Ceaustic (75/807  .. per ton $4 se p lled bars & per lb. T 
в B oo .. per ton £96 £85 vs p » гга жир ааһан per lb. ., 
в Shellac ee ee ee per owt. 68/- 68/- . o Platinum ee per os. ee 
в Bulphate of ‘Magnesia . per ton £410 #4 10 T Silicium Bronze Wire per 1b. T 
в барн Bublimed Flowers es per ton €6 15 £615 · ie teel, Magnet, det to desc p'n p. ton T 
а Recovered  .. .. рег ton £5 15 £5 15 $e { Steel, Magnet, in T oe T 
Lum oe per ton £5 5 £5 5 ee g Tin, block eo ee е ee per ton oe 
о Boa? Caustic tic (while 70°.) .. per ton £7 10 £7 10 ә f „ fol .. А .. рег ld. . 
6 „ stals .. ae per юп £8 £8 ec ^ wire Nos. 1 to 16 . perl 
в „  Bichromate, casks — .. per lb. 84. 84. A p White Anti: friction Metals— 
MET 8. & „White Ant brand r ton oe 
AL ©. j Yaris, Cotton, Bingle 101b. bundles pr ib. T 
b Aluminium Wire, in ton lots. per ton A994 T Best Flax, 6 lea. . per lb. T 
Sheet, in ton lots.. per ton £191 £191 T j ө Hemp, 8 ply 10 lb. EI T 
p Babbitt's metal ingots Per ton | £65 to 2187 £65 to £187 J oa Russian, 10 lb. per Ib : 
e Brass (rolled metal 2 to 19") basis per lb. і n» Jute, 180 lbs. rove .. per ton . 
e „ Tube ed) .. .. per lb. Г 1044. ў » anila,94 thread . per ton 
e „ Wire, basis . por lb Shu. k Zinc, Sheet (Vielle Mon e bnd.) p.t. 
ччошкош supplied uotations 5 Quotations su 
essrs. О. Boor xf ч f The India Rubber, Gutta-Percha, and | r — Moers A A 
м The British Ala 1 Company, Lid. Tel he Works compen? Led, 
s Messrs, Thos. Solon а Bone; `0 Messrs. James & A Honmt. W. . „be 4 бу Le. 
Messrs, Jackson & Till. я P. Ormiston & Sons. 
a 6 Mesers. Bolling & Lowe. o Messrs. Johnson, Mewhey & Oo. Ld. 
Yeo & Oo. Lid, 


| Messrs. Henry C. 


р The Phosphor Bronse Company, 


1 


— s ——— ———— ———srásá———————U'———————————————————— 
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MAGNETISM’ . 


Вт Pror. JAMES ALFRED EWING, F. R. S., M. I. O.. 


(Concluded from page 876.) 


Tus methods by which the permeability and the hysteresis of iron 
were a£ first investigated were laborious, even in the hands of people 
used to physical research. Several inventors have applied them- 
selves to the task of providing simpler means of making such measure- 
ments. Having some personal experience—which began earlier than 
most people's—in this matter of magnetic testing, I have endeavoured 
to provide apparatus suitable for workshop use. Three of the 
instruments devised with this object are before you. The first 
is a bysteresis tester, which bas come into extensive use for 
measuring directly the hysteresis of sheet iron such as is employed in 
the cores of transformers and dynamo -armatures. 
The specimen is a little bundle of stripe and it is 
made to revolve between the poles of а permanent 
magnet which is free to swing upon a knife-edge. 
At each balf turn the magnet in the specimen, 
induced by the permanent magnet, is reversed, and 
this reversal involves hysteresis, which shows itself 
by making the magnet become deflected over more 
or less. amount of the deflection is read off by а 
pointer on a scale ab. ve, and gives a very simple 
measure of the bysteresis. The second instrument, 
I call a permeability bridge. It allows tests to be 
made of the permeability of forged iron or cast-steel 
in а way tbat is analogous to the measurement of 
resistance by Wheatetone’s bridge. The specimen 
is turned in the form of а rod, and is tested 
against а standard rcd of the same sizo whose eability 
curve has been determined b.forehand. What the bridge actually 
determines із the ratio of the magnetising forces which will produce 
the same magnetic induction in the two rods, and by making this 
comparison for sevaral different strengths of magnetising current we 
have data for drawing the permeability curve for the rod under test. 
The process ormed in this way is immensely simpler than the 
older method of testing, and it gives the curvo as completely as may 
be desired. Bat under the pn that something even more rapid 
and direct would be useful, I lately brought out a third instrument, 
the magnetic balance, which by, so to say, weighing the attrac- 
tion between the test bar and a fixed magnet, allows the induction 
produced by a pos value of the msgnetising force to be read 
directly upon a divided scale. 

The various stages in the proces of magnelisation, and the 
character of magnetic hysteresis will be made more intelligible if I 
show you in action another instrument which I call a magnetico 
curve tracer, which enables the motion of а small mirror to exhibit 
magnetic curves upon a screen. The mirror receives two com- 
ponents of motion; it turns horizontally by amounts which are 
proportional to the magnetising force, and vertically by amounts 


J 


Махмыт PERMEABILITY 


TEMPERATURE 


Fic. 8.— EFFECTS or TEMPERATURE ON THE PEBRMBEABILITY OF 
Inom (Monnis). 


which are proportional to the magnetic induction in a magnetic 
circuit of iron which forms part of the machine. Hence a spot of 
light reflected on the screen frcm the mirror traces out a curve 
which shows how the induction changes as the magnetising force 
ie changed. By revarsing the magnetising current repeatedly we 
make the iron go over and over again through a cyclic process of 
magnetic reversal, with the result that the spot of light traces out a 
clcsed curve, showing hysteresis and having all the characteristics of 
fig. 3. The moving parts of the instrument are made very light, во 
that I can quicken the process sufficiently to make the path of the 
spot appear, by persistence of vision, as a continuously luminous 
carve. 

There are many interesting features of the magnetising process 
on which, if time permitted, we might dwell. Effects of stress 


* Institution of Civil Engineers, James Forrest lecture. 


` piece of iron 


and effects of temperature have been very fully examined, 


with results which, in some particulars, are of practical 
ши One point which deserves special notice, on account 
ply of its poreo interest, is that when we change the state of a 
is being magnetised, whether by heating or cooling, 
or by pulling, or pusbiag, or twisting, or vibrating it, the first effect 
of the change in temperature, or in stress, is to reveal a certain insta- 
bility in the magnetism, and it is only after several repetitions of the 
change of state that things settle down, aud the proper effect of the 
alteration in condition exhibite itself. This is a phenomenon closely 
associated with неч, and we shall see presently that the mole- 
cular theory which explains hysteresis exp. it also. 

The effecta of temperature on magnetic quality have a di:ect bear- 
ing on some of the engineering applications of magnetism. Some of 
those effects are immediate, and some only show themselves when 
the iron has been heated for а considerable time. The immediate 
eff:cta of heating were examined by Hopkinson, and more lately 
they have been the subject of an excellent investigation by Mr. D. К. 


YC'^9»tRA* ya сем TIGRADUC 


Fig. 9.—HmooBD or тни Сооына or Inon (RonsmRTS-AUSTEN). 


Morris. Briefly, the general effect of heating is to increase the per- 
meability and reduce the hysteresis of iron until a certain oritical 
temperature—about 780° O.—is reached, when iron loses nearly all 
its power of being magnetised. The change happens somewhat 
suddenly, for at temperatures only a little lower than that the 
permeability is very great and the hysteresis exceedingly small. The 
curve, fig. 8, taken from Mr. Morris’s paper, shows how the maximum 
permeability alters as iron is heated. There is a general rise in 
permeability, subject, however, to several set-backs in the course of 
the rise. The first of these happens about 250° O., the next between 
400° C. and 500° O., and the greatest about 760° C. Now compare 
this with the curve shown in fig. 9, which represents one of Sir W. 
Roberts-Austen’s beautiful investigations of the rate at which a 
piece of iron cools fiom a white heat. There is a steady fall of tem- 
posue except at certain places where some internal convulsion 

appens which is associated with the giving out of heat. Note the 
points where tbis occurs, and you see that they connect themselves 
with what I have called the sét-backs in the ether curve. We may 
even trace a connection between the highest of these breaks and a 
change which is slightly apparent in Morris’s curve about 900° C, 
though the iron then retains very little m tic quality at all. The 
inference seems prey plain that not only at the great etio 
critical point is there & transformation of structure associated with 
absorption of heat during the heating of the iron, but that a similar 
connection holds at the other pointe of arrest. 

But it is with the effects of long-continued heating that engineers 


Fic. 10.—XErrEorS oF BakisG ОР THE HsrRBESIS or BHEET Inox 
(Roazr). yis 


a 


are more concerned. It was observed that transformers lost some of 
their efficiency after they had been kept at work for some weeks or 
months, and that this was due to an increase of hysteresis in the iron 
core. Mr. Mordey proved that this increase of hysteresis resulted 
from the prolonged baking of the iron; a transformer at work 
becomes warm, largely because of the heat developed through 
hysteresis, and long exposure to a somewhat high temperature 
gradually alters the iron for the worse. The amount of this 
deterioration depends much on the degree of heat, and it is by no 
means the same for all specimens of iron; sometimes iron which is 
at first particularly free of hysteresis is most affected. Mr. Roget, 
who has investigated the matter in my laboratory, bas fcund that 
continuous exposure for seven days to a temperature of cnly 160° С. 
has actually trebled the hysteresis of спе very good specimen; buf, 
what is most curious, a further continuation of the baking at the 
same temperature causes improvement to set in. The hysteresis 
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passes а maximum, which comes earlier the higher the temperature 
of the baking, and then tends to lessen when the baking is farther 
pou. © curves, figs. 10 and 11, relate to a ring of sheet-iron 

eated at 200° C., and show the kind of change which happens, as 
9 5 5 in che = cer, an iron. t that tem. 
repone ng с e permeability of the A . 
eae the maximum is paseed after a comparatively short period 
0 ng. | 

This augmentation of hysteresis is a serious matter in transformers, 
and much attention has been given to getting iron which will 

not show it. Some p were lately submitted to me 
. Which were not only ordinarily free from this objectionable 
characteristic, but had much less hysteresis even initially than 


39 


Fic. 11.—Errzors or BAKING om ТИН РЕВМВАВПДТҮ OF SHEET 
Inox (Коавт). 


any iron I had tested before. Makers are naturally reticent as to 
the processes of manufacture by which such results are obtained, 
and they bave in sc me cases an additional and excellent reason for 
reticence in the fact that they really do not know what the conditions 
are to which the good results are to be ascribed. It is probable that 
light will be thrown on these difficult questions by the application of 
the microscope, a tool the value of which the metallurgist is now fast 


rius de recognise, | 
Much that is obscure in the phenomena of magnetisation is made 
ps when we come to consider tbe molecular theory of the process. 
f is an old idea, due originally to Weber, that the molecules of iron 
are always magnets, and the process of ma a piece of iron is 
merely to turn the molecalar magnets round so that they face one 
way. At first they are ting every way at random, but when 
magnetisipng force is applied they 
saturation is attained | e7 all lie with their magnetic axes exactly 
along the line of force. To account for their not all turning at once, 
and also for the fact of residual magnetism, various hypotheses have 
been framed, as, for instance, that the turning of each molecule is 
resisted by what may be described as а miniature friction-brake. A 
good deal of meditation on this matter led me to the conolution that 
no such hypothesis was needed. The gradual turning of the molecular 


magnets aud all the phenomena of hysteresis are simply results of 


the mutual actions between each molecule and its neighbours. We 
may demonstrate this by means of a model consisting of a large 
number of 5 magnetised needles set on pivots near 
together. When a k msgnetio field is applied the pivoted 
magnets turn slightly and in a quasi-elastic manner, free from 
hysteresis; but as the field is strengthened the ties betwoen them 
are overcome and instability ensues, the original groups break up, 
and the ete enter into new combinations. Finally, as the 


applied field mes stronger still, complete parallelism is gradually 


"Pius the 
us the model uces with perfect fidelity what I have called 
the three stsges of абра аа process. Moreover, the dissipa- 
` tion of energy involved in the breaking up of molecular combinations 
corresponds exactly to what we know of hysteresis. The model shows 
not only how this cause of hysteresis affects a cyclic process of 
magn , but how it explains tbe instability w I men- 
tioned as the first thing noticed when we heat, or cool, or stress a 
piece that is being magnetised. Any change of condition precipitates 
the breaking up of groups which were, so to speak, hesitating on the 
verge. By using a model with а large number of little magnets we 
get the aggregate external magnetic effect of the group to vary with 
variations of the field exactly in the way in which the magnetiam of 
iron varies, and the model indicates not only the main, but even the 
minor features of the process. It was pointed out by Mr. James 
Bwinburne that my theory would involve this curious result, that a 
piece of iron when revolved in a very strong magnetic field would 
exhibit no hysteresis, though it shows much hysteresis when revolved 
in a weaker field. The prediction was experimentally verified by 
Prof. Baily. We may illustrate this in the model by turning round 
the plate which carries the little pivoted msgaets, when you will 
notice that breakings up of molecular groups occur when the field is 
weak, but not when the field is strong. 

I think this model has a bearing on other physical matters which 
concern engineers. It is easy to believe that between the molecules 
of materials there are other polar forces acting, distinct from mag- 
netic forces, and common to non-magnetic as well as magnetic 
materials. When we make one body slide on another, these inter- 
molecular forces acting across the surface of contact may cause the 
mokcular groups near the surface to become broken up and recon- 
stituted, thereby giving rise to the dissipation of energy, which we 
are familiar with under the name of friction. The action will be 
apparent if we make one group of the little pivoted magnets slide 


gradually turn, and finally, when 


past алдоо: туа We may go further and say that all non- elael ie 
eformation of во 


same kind. ae which I bave lately carried out, in con- 


unction with have shown that the. plastic strain- 
g of metals occurs through a multitude of separate ali of one 
on another, in each of the crystalline grains of which metal 


hensive text. | 

I have tried in this hurried sketch of a great subject to show how 
in some cases invention has followed as the fruit of discovery, while 
in others discovery has resulted from the interest created by inven- 
tion. One word in closing to the student of resesrch. Do not thiok 


worker may rest assured that 
perhaps in profit or in fame, but in that pure im 
covery which, as those who have tasted it know, 
best reward. 


joy of dis- 
the investigators 


CONSULTING ENGINEERS. 


Шаты numeros Шо fg кї кн ш i Se TIe 
o MOON eyes bridge construction through the intermediary 
of the consulting engineer of the 


is designed, of % ur ише 

made, and no portion that will ted in any other bridge. 
Special will be rolled, for which, of course, special rolls must 
be turned. Even plate thicknesses will be 


fied to the hundreth of 
an inch. The whole work will then be rigidly specified and inspected. 
Things are differently in America. The 


managed very 
engineer, as we know bim, does not exist, that is, he is not supposed 
to get out designs in detail, but he will draw up a general specifica- 
tion and call for tenders, and will ste to it that the tenderers offer 
ае which fills the spirit of the specification. 

In bridge work, for example, a branch of engineering which has 
been lately brought forward prominen y by the Atbara Bridge con- 
tract, there are a number of briàge specialists in the United States, 
men like Theodore Cooper, who publish their own standard specifica- 
tions, but not one of these men designs a bridge except he has before 
him the pocket-books of the various rolling mills. These section 
books of the American rolling mills are in themselves perfect 
treatises on bridge building. Some of them are so far perfect that 
by their aid men who cannot calculate stresses can get out a safe 
bridge without serious loss of economy. 

No American bridge specialist gets out а design which cannot be 
filled by the ordinary run of the mill. As bridge requirements grow 
new sections are called for from time to time, but when a new roll is 
turned it is because it is wanted, and the section is put into the next 
edition of the pocket-books and will be repeatedly used afterwards. 
The rolla will not be wasted. No English rolling mill gets out a 
section sheet worthy of the name, and we have no hesitation in say- 
ing that any gs abroad who had an American mill pocket-bcok 
would use it his design, and the bridge he designed would 
obviously demand American sections to make it. These American 
section books give every dimension, and the extreme limits of thick- 
ness to which it can be rolled. They give the moments of inertia of 
each section for use as oolumns. give the allowable unit 
stresses on columns of different lengths and the safe bearing 


shearing stresses for plates and rivets. 

The real bridge in America are the builders. Each 
builder may favour his own particular design, but even here there is 
probably less diversity tban will be found in two bri out of the 


same Westminster cffice to carry the same train over the same canal 
at the same span and with the tame conditions of sar pale m 
No doubt the engineer’s pupils are found work to do on two designs 
D piace of one, and the community pays for it. Nero fiddles while 
me burns. 


that perhaps a dozen firms submit tenders and drawings and send a 
ve 


тереп 
5 d first sight Often the prepara 
expense is not so great as at sight appears. n the : 
E may mean little more than writing out a title to & 


advise , 

At present, however, there seems to be some little difficulty in this 
respect, and engineers who really wish to do the very best 
for their clients would do well to have a special agreement before- 
hand that they are not bound to design the whole of the plant and 
3 of a concern they шау be irpo аре д; 
recent instance an engineer was employ out plans for 
poo The unde were not ical men and bad no ideas 
yond the small experimental plant they already posseased, and wete 
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The engineer soon found that this t was wasteful and чон 


entire departure should be made from the experimental plant, and 
this was with difficulty accepted, and the plant laid down at an 
economy of about odori cent. upon the designs favoured by his 
clients, and which d have been absolutely useless. When it came 
to payment of fees these men refused to pay on the ко that 
having "opor to a extent stan machinery, engineer 
was not entitled to his full fees, and rightly or wrongly the engineer's 
own counsel, an eminent G. O., upheld this view as law if not as 
moral In saving his clients about £3,000, the was robbed 
out of several hundred pounds. If the Q.O. was right, it is time that 
the law should be altered, for at present there is no inducement for 

conomise on behalf of his clients, for ifhe do he may 
It isa rotten system 


which cannot have other 
neers who would practice on the American system of doing the best 
possible for their clients by utilising standard productions in place 
of re-designing articles in which they are not themselves the best 
specialists, should, therefore, be careful that they are protected 
against such conduct as we have detailed. Unfortunately, we find 
that contractors who may benefit by the engineer’s action are not 
always too careful of the engineer's interest, and will go behind his 
back if they think they can thereby find favour with his wealthier 


In face of the tremendous pressure from the foreigner, we think 
it would be well if some kind of ure could be drawn 


up by the various 
and 


cases to the courts. It is not 
in law courts and fight a soulless 


to the , and we are per- 
suaded that much injury is done by 


corporation 
syndicates and others to 


ON THE LUMINOSITY OF THE RARE 
EARTHS WHEN HEATED "IN VACUO" 
BY MEANS OF CATHODE RAYS. 


By A. A. CAMPBELL SWINTON. OOMMUNICATED BY 
LORD KELVIN, F.R.S. | 


Fon incandescent gas mantles it is found that certain definite mix- 
tures of the rare earths are necessary in order to obtain the maximam 
luminosity. For instance, in the ordinary Bunsen gas flame, a 
mantle consisting of pure thoriam oxide or of pure cerium oxide, will 
only give about Ath of the light that is given by a mantle com- 
posed of 99 per cent. of thorium oxide and 1 per cant. of cerium 
oxide, which is the 


pany 
Га сее оаа remarkable fact, several different and 
somewhat con согу theories have been propounded, one of which 
implies catalytic or other chemical action between the oxides and the 
constituents of the Bunsen flame. 


mixtures, bat it appears doubtf 
of the Bunsen flame was really attained. 


would not be in contact with anything except 

selves, and the comparatively small amount of residual gas that 

remains in the tube at the 
Since the date of Sir W 


showed that very bri $ incandesoence could be obtained 


the Royal Society, he exhibited in action a similar arrangement, but 
with the block of lime replaced by a fiat plate of thorium oxide, Ia 
this case the concave electrodes were of such a curvature and were 
placed so far apart, that the two sides of the thorium plate in each 
саге intersected the di cone of cathode rays. Under these 
conditions nearly a square inch of the thoria surface on each side of 


* Royal Society. Received March 20:h, read April 27th, 1899. 


fabric with ammonium nitrate of thorium and 


mixture at present used by the Welsbach . 


the became highly incandescent, and a very powerful t was 
o for some minutes at a time, but only at a critical and highly 
unstable degree of 

The writer has now applied this method to the investigation ofthe 
comparative luminosity of different mixtures сї the rare earths. 64 

One form of the tube employed was constructed as shown in fig. 1, 
where O, O' are two sp y concave discs of aluminium 1:125 
inches diameter and 6 inches radius of curvature. These electrodes 
are placed about 7 inches apatt, and were connected to the secondary 
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terminals of a 10-inch Ruhmkorff оой, the primary of which was 

supplied through a variable resistance, with alternating electric 

ита. at 100 volts prenne from i run. The tube 5 

rough a drying tube containing phosphorous pentoxide to a of 
1 and also to a McLeod gauge. a 


electric current alternated, and each electrode became in tarn 
cathode, the mantle was subjected on alternate sides to cathode ray 
bombardment. The curvature of the electrodes was such as to give 
almost parallel beams of cathode rays, во that a considerable ring 
shaped and slightly hollow area on side of the mantle was sub- 
jected to the rays, and could be brought to high incandescance, 

A experiment was made with a mantle of asbestos, 
powdered over ches with pure thorium ozide. With this it was 

that at a suitable degree of exhaustion, the patches of Шона. 
became brilliantly incandescent, with an intensity of cathodé rays 
tbat made the asbestos barely red hot. 

Experiments were next made with mantles consisting entirely of 
thoria and ceria, both separately, and mixed in different proportions. 
These mantle were prepared in a similar manner to the Welsbach 
incandescent gas mantles, by saturating a carefully purified cotton 
um, and then 
burniog out the cotton. Very thick and closely woven cotton lamp 
wick, d from foreign matter by treatment with caustic soda, 
hydrochloric acid, and ammonia, was employed in place of the thin 
fabric usually used, so that the resu mantle, after burning out tre 
cotton, was very close in texture, and y 0°2 inch thick. is was 
foand necessary, as otherwise some of the cathode rays passed through 
the mantle and melted the opposite aluminium electrode. | 

In order to obtain accurate comparisons between pure oxides and 
different mixtures, the mantles were made in hwork, each com- 
plete mantle being made up of two or four sections, separately impreg- 
nated with different solutions, and then sewn together with impreg- 
nated cotton before being burnt. 

The mantles were so mounted in the vacuum tube that the cathode 
rays impinged equally upon the ions that consisted of different - 
шо so that an equal amount of energy was imparted to each 
sample. | 

ith а compound mantle prepared in tbis way, composed one-half 
of pure thorium oxide, and the other half of a ure of 99 per cent. 
thorium oxide plus 1 per cent. of cerium oxide, it was found after 
exhaustion that on starting the cathode dis the thoria plus ceria 
beated up to incandescence more rapidly, 55 
oh cooled more rapidly than the pure thoria. Fu » when at 
foll escence, and observed through a dark glass, the thoria plus 
ceria was slightly more luminous than the pure thoria, though the 


difference was very small— bly not more than 5 per cent. Owing 
to the difficulty of maintaining a constant vacuum, accurate photo- 
metrical measurements were not possible, but the amount of light 


under favourabls conditions was roughly estimated at, at least, 150 
eandle-power per. square inch of incandescent surface, this being 
obtained with an expenditure of electrical en in the secondary 
circuit at about 8,000 volts pressure of appro y 1 watt per 
candle. The amount of exhaustion suited to give the їе: resulte 
Nae dary the 55 of ове and the conditions 3 
wW, was approximately ut 0:00005 atmosphere, the maxi- 
mum luminosity being obtained when the dark spaces of tho two 
cathodes just crossed at the centre of the bulb. Owing to the large 
amcunt of gas occluded by the mantle, a proper degree of permanent 
exhaustion was very difficult to arrive at, and required continuous 
umping for many hours with the cathode rays turned on at intervals. 
Even then the conditions of maximum luminosity were exceedingly 
unstable, o to the further liberation of occluded gas on the one 
hand, and on other to the rapid increase in the degree of exhaus- 


tion owing Ю abeorpeion: of the ша) by the electrodes. That 
such absorption probably took place in the aluminium electrodes, and 
not in the mantle, wás demonstrated by other experiments with a 


vacuum, ө. 
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tube in which there was no mantle, but only two electrodes of 
aluminium wire. 

After the cathode rays had been allowed to bombard the mantle for 
a short time, the latter was found to have become discoloured where 
bombarded. That portion which was composed of pure thoria became 
dark blue, while the thoria plus ceria became brown. This effect, 
which appears to be analogous to those observed by Goldstein with 
lithium chloride and sodium chloride,“ seems to be dus to a partial 
reduction of the oxides by the cathode rays. The admission of a very 
minute quantity of air to the tube while the cathode rays are acting 
on the mantle, and the latter is in parts incandescent, causes the dis- 
colouration to disappear instantaneously on the incandescent but not 
upon the cool portions, probably by re-oxidation of the 
reduced oxides, while the discolouration also slowly vanishes in a day 
or two with the mantle cold if air at ordinary atmospheric pressure 
is admitted to the tube. By continuing to bombard the mantle with 
cathode rays, and alternately allowing the vacuum to increase and 
letting in small quantities of air, the discolouration can be made to 
appear and to disappear over and over again as often as desired. 
At the moment of admitting the air, the amount of light was found 
momentarily to increase, this being probably due to the increased 
temperature dus to the re-oxidation of the partially reduced oxides. 

ter repeating this process of letting in small quantities of air, 
and allowing them to absorbed several times, it was found that 
the of exhaustion which gave the maximum incandescence 
had altered from 0°000047 to 0:000112 atmosphere, as measured by 
the McLeod gauge. Similar effects were obtained with a tube con- 
taining no mantle, but only aluminium wire electrodes, the inference 
being that some change takes place in the residual gas which renders 
it less conducting. 
. Ata higher degree of exhaustion than that which produced incan- 
descence of the mantle, the pure thoria was found to fluoresce blue, 
and the thoria plus ceria with a yellowish light. The flaoregcence in 
each case was much less bright when the oxides were white than 
when they had become discoloured by previous bombardment, 
With very high exhaustions the thoria plus ceria fluoresced the more 
brightly ; at lower exbaustions the pure thoria gave the brighter 
üorescence, 


at low exhaustions these s gave distinctive appearances to the 
„disc in the tube, no ditterence in the behaviour of the mantles 
with them and with air could be detected when once the vacuum 
reached the 
mantle. z 
Further experiments were made with a similar tube containing a 
compound mantle made up of four sections, com as follows :— 
(1) pure ceria, (2) pure thoria, (8) 50 per cent. thoria 50 per cant. 
ceria, (4) 99 per cent. thoria 1 per cent. ceria. 


With an intensity of cathode rays that gave a brilliant light vit 


Nos. 2 and 4, Nos. 1 and 3 were found to give practically no ‘tight, 
becoming barely red hot; while, as before, No. 4 was found: to give 
slightly more light than No. 2, ard to heat up more rapidly and €ool 
more rapidly than the latter. SPA 

These experiments shew that thoria and ceris, both alone and 
mixed, bebave quite differently when heated by cathode ray bom- 
bardment than when heated in а Bunsen flame. In the latter 99 per 
cent. thoria, plus 1 per cent. ceria, gives many times as much light as 

ure thoria с5а. while, when incandesced by cathode rays of equal 

tensity, the difference, though in a similar direction, is exceedingly 
small ‚ in the flame, pure ceria gives just about the same 
amount of light as pure thoria, while with a given intensity of 
cathode ray bombardment, thoria gives a brilliant light, while ceria 
gives practically none. 

In arriving at any finally satisfactory theory of the luminescent 

rties of the rare earths, these results with cathode rays, which 
iffer materially from those obtained by other methods of heating, 
will require to be teken into account. 

I am indebted to the courtesy of the Welebach Incandescent Gas 
Light Company for the samples of the rare earths with which the 
above investigations were made; also to the assistance of Mr. 
J. О. M. Stanton and Mr. Н. Tyson Wolff in carrying ont the ex- 
periments. 


FURTHER NOTES ON THE PESCETTO 
ACCUMULATOR. | 


[CoNTRIBUTED. | 


very high and sometimes attains to 98 per cent. 
important advantsge of the Pescetto accumulator is not 
obtained as might be supposed to the detriment of its duration: it 
is attributable tothe small amount of internal resistance due to the 
excellence of the electrical contacts and to the great permeability offered 
b7 the positive and negative active material to the charge reactions. 
be excellence of the electrical contacts is obtained by a special 
mode of preparation of the plates, which are composed of an alloy of 


Nied. Ann., 1895, No. 54, p. 371. 


degree required for producing incandescence of the - 


. * forming our horse tramways into electric 


lead and antimony amalgamated with a certain quantity of mercury. 
The plate thus obtained is then prepared mechanically so as to sub- 
divide the active material into quite little centres, and to keep them 
firm so as to avoid their fall. In this manner the charging carrent 
provokes the electrolytic action of the bith over the whole available 
surface of the electrodes in a uniform manner. 

The permeability of the active material is obtained by adding to 
the heavy oxides a certain quantity of ulmate of ulmine produced in 
microscopic grains, which are distributed by kneading into every 
part of the paste and which absorb and keep till the final reaction 
eight times their volume of the gases produced by the electrolysis, 
The best mode of convincing oneself of the truth of the above 
description ie to subject one of our elements to the charge at a con- 
stant potential. The high intensity of the current shows the great 


^ diminution of internal resistance, whereas the long duration of this 


' current shows that the active material absorbs the produced by 


^ the electrolysis, and that the reaction is thorough. The complete 
~ stillness of the liquid shows that the reaction is not forced. 


A comparison between this accumulator and the types already in 
use is shown by one of the Pescetto elements performing at Rome 
the same service as that performed at Paris by a Tador element on 
the Madeleine-Oourbevoie line. The weight of the car, speed, and 


. mature of the line being the same, the Tudor battery on the Paris 


line weighs 3,600 kg., and has been admitted to be inadequate, 

whereas the Pescetto battery at Rome, which has never met with the 

lightest hitch, does not weigh 2,000 kg. 

Ia order to show still farther the advan of the Pesoetto 

accumulator we will quote the result of the last experiments of 
r Hauswald on one of the Frankfort lines worked with 

Pollak accumulators. 

The consumption of energy per ton and ,9 which was 
60 watt-hours with the trolleys fell to 40 and SO watt-hours with 
accumulator traction either owing to the suppression of the sudden 
variations of charge that occur on the wires of overhead lines, and 
consequently to the suppres ion of sudden variations of tension at the 
motors, or owing to the suppresaion of the great losses caused b 
р between the trolley and tbe wire and between the wheels 

e rails. This economy of energy will be still greater with an 
accumulator capable, like the Pescetto accumulator, of being rapidly 
charged between each journey, for the batteries, when saturated, give 
a higher efficiency of energy with less consumption, which 
their maintenance more economical. . | 

With the best accumulators now in use, the increase of the weight 
of the car due to the accumulators is about 25 per cent., whereas, with 
the Pescetto system, this increase is only 14 per cent., and may bs 
still further reduced for lines with only alight inclines and without 
sharp curves. | 

The following report is of interest :— 


. The Tramways and Omnibus 
. . Bocieté Romaine, Rome. ; 
., The Societa Italiana di Elettricita 
E gia Oruto, Turin (which is zx 
working the Pescettó accumulator). | 


to express oar. пава at the 
accumulators sup you for trans 
traction lines, to be worked 
either by accumulators alone or by a mixed system. 
^ We inform you there fore :— 
1. That your batteries of 204 elements, weighing about 2 tons, are 


. At your request we are 
" working of the batteries 


E adequate for the working of our lines. 


2. That the duration of the charge for the Ripetta line, which is 
worked exclusively by accumulators, has never exceeded 4 minutes. . 

3. That during these first three months of working the above line, 
no hitch bas occurred. 

4. That having by contract the right of controlling the expenses of 
maintenance taken up by you, we found for these three months for 
the six Ripetta batterics that only 12 plates had to be replaced, and 
that this was owing to a fault in their mounting. К 

b. That the mean consumption of energy per oar kilómetre taken 
from measurements which are not yet final, made on the Ripetta line, 
is about 600 watt-hours. 

We are about to take fresh measurements in order to note the 
exoess of consumption due to the provisional use of the Thomson 
motors constru for the trolley lines (i. e., for wo ata NN 

of 525 volta, whereas the potential at the battery is about 400 volts) 
and due to the employment of regulators with metallic 
resistances instead of regulators based on the principle of grouping 
iu llel two half batteries or two quarter batteries. 
9 take this opportunity of expressing our tatisfaction at having 
adopted the Pesoetto type, which we consider superior to those at 


present in use. 
(Signed) The PRS rr, L. OAvVALLINL . 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. | 


ELECTRIC LOCOMOTIVES. 
THE meeting of the Institution of Electrical Eagineers on 
Thursday, 18th ult., at the Society of Arts, was occupied 
with a discussion of Mr. P. V. McMahon’s paper on “ Electric 
Locomotives.” To save time, and also to assist the members 
to take part in the discussion, Mr, McMahon presented and 
read a sammary of the contents of his paper. 


Per ton kilometre ? — Epps. Ergo. Rev. 


+. 
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The discussion was opened by Mr. Grove, who ex 
his indebtedness to the author, feelingly remarking that, as 
the designer of one of the locomotives tested, he oould 
appreciate the enormous value of the paper. He felt that 
the author was on solid ground, eminently his own, when 
dealing with facta, but when explanations were given or 
broad theories stated, the result was not quite so happy. Mr. 
Grove did not find the question of drawbar pull treated 
sufficient] 
number of statements in the paper where the force at the 
tread of a motor wheel was given, and thought that this 
оопа not be treated—as it seemed to be—as drawbar pull. 
. The ent was gone into at some length, and although 
highly interesting to those who had the paper thoroughly in 
their minds, we are sure our readers will prefer to compare 
the authorised report of the discussion witk the paper rather 
than have the argument taken up in detail here. 

Another point raised was oomparison between the 
measurements of drawbar pull and the tests of motors under 
statical conditions. Mr. Grove believed that a simple torque 
test had a great superiority over a Prony brake test, and 
described a method he had used in practice. When statical 

ue was measured that way it was a purely current 
function of the magnetic flux. Knowing that value, then, 
from the E. M. F. equation, a speed curve could be found 
more accurately than by tachometer measurements, and the 
results justificd the harmony between theory and practice. 
He was surprised that any accurate results could be obtained 
by simultaneous, or approximately simultaneous, readings of 
current and speed when the time was given by an observer 
with a whistle, the difficulty was to arrive at the actual instan- 
taneous speed of the locomotive. Three years ago he had 
made tests with a dynamometer car on the Inner Circle line, 
bat found it very difficult to get the actual speed of the 
train. He suggested that if the author oould see his way 
to put in an apparatus to record results something might be 


Mr. Taylor had some three years ago taken pA nes- 
tion of tractive resistance per ton of train, he worked 
out the resistance per ton on the level, but his results 
differed materially from the author's. Mr. Taylor exhibited 
а set of curves illustrating his contribution to the discussion, 
these called forth the remark from Prof. Perry that they 
different curves to anything anybody had pub- 
lished before. | 

Mr. Crompton, although invited to speak, preferred the 
more leisurely method of contributing to the Journal. 
Thereupon Mr. Mordey congratulated the author upon the 
maes of practical results and the perseverance displayed in 
obtaining them. He had hoped they would have been 
oriticised by our American friends, who had mnch more 
experience than anyone in this country. When in the 
United States he was told that the controller really controls 
everything. It was, therefore, interesting to note that the 
author used a controller not at all like those used in the 
United States in traction work. Mr. Mordey thought the 
explanation was that the author switched off bis current 


while the motors were at full в In tramway work the 
current was usually switched off while there was little or no 
counter E M.F. in the motors. Perhaps all who 


experience knew the difference between breaking 
the oircuit of a motor and of a generator at full т ря 
In the саве of the generator the E.M.F. tended to prolong 
the current. The paper reminded him of à monkey which 
had got a nutshell too hard to crack, but it was worth some 
labour to get at the very excellent results the paper un- 
doubtedly contained. 

Мг. R. P. Brousson referred to the series-parallel method 
of control, and to dynamometer tests on Central London 
Railway locomotives. The present ко was to increase 
acceleration very much, and this could be done without the 
pesce being inconvenienced. He noted that the author 

not found it necessary to lock the reversing switch, but 
he thought that as the reversing switch is most needed’ when 
а man was likely to lose his head, it should be locked. 

Prof. R. H. Smith found no time for any proper tribute of 
admiration for the amount of work in the paper which was 
represented not merely by experiments, but also by the 
exhaustive calculations а ga observations at five- 
second intervals. He adv observations at very fre- 
quent intervals in investigating this subject. Naturally 


precisely. To illustrate this, he referred to a 


Prof. Smith was specially interested in the deeign of the 
dynamometers, and considered the merit depended upon the 
adoption of a zero method, or at least the parts must move 
very little, in order to make such an instrument really suc- 
cessful where shocks could not be avoided. He thought the 
difficulty of understanding the paper had been increased by 
vagueness of terminology, and it was unnecessary to let the 
readers of a paper see the author’s mind working through 
the difficulties before he solved them. He then, at some 
length, discussed drawbar pull and lo»omotive losses, basing 
his remarks upon actual examples in the paper—a rather 
tedious subject unless the paper be before one. 

Prof. Carus-Wilson raised the point of air resistance in 
tunnels, and wanted the author to give further particulars. 
He was obliged to the author for attempting to solve part of 
the problem, the air resistance bshind the drawbar, but 
under the circumstances in the paper we were not told the 
air resistance experienced by the looomotive itself. He had 
figured out the ratio of area of car to area of tube at 56 per 
cent., and would not expect air resistance to b» anything 
serious at speeds such as were used in these experiments. 
Another interesting point was the author’s method of shunt- 
ing the motor fields. Prof. Carus-Wilson was not aware that 
this method had been used on a large scale before. Taki 
the first series of experimente, the author simply proceed 
to increase the number of armature turns, and had to shunt 
the fields to get the speed. The effect was simply to get the 
characteristic or induction curve more stfaight than could be 
got from the simple curve of the motor. He oon 
the author on the encoess of this method of controlling. 

Mr. MoMahon in his reply did mueh to clear up the 
vagueness, mentioned by several speakera, in the paper about 
drawbar pull. In starting, experiments were made by teet- 
ing the motors lying on their backs by the Prony brake, 
and the 73 per cent, mentioned in the paper was the ratio 
of the actual pull of the motor lying on its back to the pull 
on the drawbar with the locomotive at rést and on a level. 
He did not agree that a better result was obtained from a 
static test, as коврике by Мг. Grove and others, than with 
the Prony brake because of friction in the bearings. Five- 
second readings agree with wonderful accuracy, and in a 


1 per cent. with the actual distance covered. 
motives came out closely with desigu, and where they 
differ it was due to the drivers not using current as the 


‘author intended. In reply to Mr. Mordey, a driver had 


Occasionally to set back to get a coupling in, the parallel 
control was not, however, put back antil current was cut off. 
No locking of switches was found | Si 
controlling arrangements was one of the first thin 
a man who lost his head and could not 
was very likely to make it work by bending something. He 
thought it was rather a pity writers of papers did not lead 
readers along; they too often rushed into advanced tests 
without sufficient preliminary description. He had made 
some air resistance tests by a swing gauge, and found about 
2 Ibs. per square foot at a speed of 14 miles per bour. 

After the President had made some farther congratulatory 
remarks, the 5 with the intimation that the 
annual general meeting would be held on the 25th ult. 


DR. TOMMASÍ ON THE LAW OF THE 


PROPORTIONALITY OF THE ELEOTRO- 
MOTIVE FORCE OF DECOMPOSITION.” 


Тнк electro-chemical paper published by Dr. Tommasi in the 
Bulletin Technique un 


er the above title may advantageously 
be read in copjanction with the paper by the same writer 
recently publisned in out columns.* 

In the present r Dr. Tommasi refers to the following 
statements by M. Minet relative to the “ Law of the Propor- 
tionality of the Lowest Electromotive Force Necessary to 
Produce the Decomposition of an Electrolyte, and the Heat 
of Formation of this Electrolyte” : — 


* “Relation Between the Heat Given Off Inside Voltaic Couples 
apd the Heat Capable of being Transmitted to the Circuit Under the 
orm of Chemical Energy,” April 7th, 1899, p. 541. 
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]. * That numerous facts . to constitute exceptions 

to this law, which form the gubject of noteworthy researches 

the part of savants sush as Joule, Favre, Thomsen, Helm- 
olz, &c.“ i 

2. “ That the theory of the voltaic coup'e, of which the 
reactious are of the same order as electrolytic reactions, is 
derived from these researches.” 

The author of the paper claims that, as early as 1881, he 

inted out in various notes presented to the Académie des 

ciences a certain number of facts which are exceptions to 
the above-mentioned law. Dr. Tommasi had, in fact, 
observed that, in certain cases, not only was the heat evolved 
by the chemical reaction produced within a voltaic couple 
not entirely transformed into electricity (electrical energy or 
work), but the calories transmissible in the circuit in the 
form of chemical exergy varies according to the nature of 
the positive electrode of the voltaic couple. 

e would here observe that by “positive electrode," the 
author of the paper no doubt means the electrode corre- 
sponding to the copper element in a Daniell cell. But this 
latter is undoubtedly the negative electrode, or cathode, 
within the cell; the zino element being the anode within 
the cell or the electrode by which the current passes to the 
electrolyte. 

Dr. Tommasi gives, as an example, a chromic acid eouple 
with zinc as the positive element; the weight of chromic 
acid (H, Cr O,) in contact with the negative element being 
25 grammes, und the volume of sulphuric acid (H, ВО,) in 
admixture with the chromic acid being 10 cubic centimetres. 
Taking the p gravity of H, SO, as 1:848, the relative 
weights of chromic acid and of sulphuric acid in contact 
with the negative element are thus :— 

Twenty-five grammes and 10 x 1:848 = 18°48 grammes. 
It msy be assumed that exoess of sulphuric acid, in a 
diluted condition, is present within the porous pot containing 
the zino element. | 

Dr. Tommasi gives as follows the results of his experimenta 
with this oouple :— 2 

* A chromic acid couple, which, according to Favre, should 
evolve 117°8 calories (2°5 volts) actually produces external 
chemical work corresponding only to about 65 calories 
(1:4 volt), or 85 calories (1°8 volt), according as the positive 
electrode of the couple is platinum or carbon. Moreover, 1 
had observed that the physical condition of the substance 
constituting the positive electrode exerts a great inffuenoe 
upon the electromotive force of this couple. "Thus, if instead 
of using platinum in the form of plates or wire, we use it in 
the spongy form, it is found that the E.M.F. of the chromic 
acid couple is 1:8 volt (85 calories) instead of 1'4 volt 
(65 calories).” - E 

The matter may be somewhat elucidated, in the first p 
by come explanatory observations on the above statement for 
the benefit of our British readers. 

1. The 117 8 calories, and the other calorific values from 
which voltage is calculated, refer to the heat evolved per 
dyad gramme equivalent, ic. per 64-9 grammes of zinc, com- 
bining with 98 grammes of sulphuric acid, or to the heat 
evolved, or the work done, by the passage in the circuit of 
193,200 conlombs = 53:6 ampere-hours. The calorie which 
is here taken is not the original gramme-centigrade unit of 
heat of Dulong, but is 1,000 times greater, #.¢., it is really 
the kilo-calorie. 

2. In regard to the calculation of E.M.F. from calorific 
date, 46 of these calories, per dyad gramme equivalent or 
per 53:6 ampere-houre, correspond to 1 volt. 

9. What Dr. Tommasi terms the “ positive electrode of 
the couple,” i6, the platinum or carbon, is the negative 
electrode or element, or cathode, within the cell; although 
it constitutes the рее pole externally, and an electrode 
attached to it would constitute a positive electrode or anode 
in а second electrolyte.* 

* “To the plate of the decom cell which corresponds to 


the zinc rod (in an ordinary battery cell) Daniell gave the name of 
zincode, which is synonymous with the anode of Faraday and the 
positive pole (or electrode) of other writers. То the plate which 
corresponds to the platinum or conducting metal, Daniell gave the 
name of platinode, which is synonymous with Faraday's term of 
cathode, and with the negative pole of other writers."—W. A. Miller, 
“Chemical Physics.” 

" Faraday called the metal surface at which the positive current 
сше ups fluid me nod and та surface к cathode." — 

eemíng enkin, lectricity an agnetism," p. . Bee also 
Faraday's Exp. Researches,” 665, Vol. i., p. 197. | 


The electro-chemical equation for the chromic acid (zinc) 
couple is the following, in which, to avoid fractions, we have 
to take 8 (dyad) equivalents of zinc. 


$ Zu + 6 B, 80, + 2 Н, Cr 0, = 8 Zn 80, + 


Thus, the metal chromium being tried, and 3 H, 80, being 
appropriated to the zino in its porous compartment, the ratio 
in which—in order to satisfy all the affinities—the chromic 
and sulphuric acids must be used in the depolarising solu- 
tion is :— | 


2 Н, Cr 0, 8 Н, 80, 
— — and — 
237 | 294 


If, as above, we take 25 grammes of chromic acid, the 
requisite proportion of monohydrated sulphuric acid is found 
by the proportion 

287 : 294 : : 25 grammes : 81 grammes. 


Now, although we are unacquainted with the precise con- 
ditions under which Dr. Tommasi's experiment was carried 
out, and although we do not suppose that the apparent die- 
pe pene between the theoretical and the practical values 
could be wholly avoided by the simple addition of more sul- 
phuric acid, we may suggest that when the weight of this 
acid, which theory shows to be requisite, is reduced nearly 
to one-half, it is not rising that the performance of the 
battery should also fall short of what is indicated by ang 

The initial voltage of a chromic acid cell, it may 
observed, has sometimes been given as slightly over 2 volts, 
even when the negative element is carbon. The mean voltage 
daring the discharge of such a cell is very much lower than 
this maximum, but 1'4 volt is a low value even for this 
mean, | - 

We must confess that we cannot understand why the fact 
that the chemical character of the negative element (cathode 
within the sar the physical condition of the substance 
constituting element affect the initial and the mean 
E.M.F. of a couple should be put forward as an original 
observation. We are under the impression that this fact was 
familiar to electro-ohemists more than a quarter of a century 
ago, and that Mr. Alfred Smee, amongst others, strongly 
insisted upon it. | | 

The fact that the quantity of energy which is indicated 
by the. difference of the thermal values oorresponding to any 
given electro-chemical equation is seldom wholly exhibi 
in the circuit is, we believe, fully susceptible of explanation, 
and is, indeed, tolerably well understood by some eleotro- 
chemists in this country. This statement applies to the next 
example given by Dr. Tommasi, whose paper we have now 
under review, and whose views we have now to put f 
Any explanation not suggested in his paper must be deferred 
to a future occasion. 

A magnesium-platinum couple in dilute sulphuric acid 
should, says Dr. Tommasi, have an E.M.F. sufficient to 
decompose water, since the heat of combination of this com- 
pound is only 69 calories, and, according to thermal data, 
that resulting from the action of dilate sulphuric acid upon 
the metal magnesium is 112:8 calories. The couple in Tr 
tion, however, is incapable of decomposing water; its E.M.F., 

| : 69 calories 
therefore, cannot be higher than —zg ~ = 15 volt, 
The electro-chemist might be inclined to point out, in answer 
to this, that the couple is ill-adapted for purposes of 
experiment, that the magnesium is rapidly acted upon, and 
becomes coated with bubbles of hydrogen when immersed in 
the acid, and that the couple, therefore, is one of hydrogen- 
platinum rather than magnesium-platinum. But this objec- 
tion is by no means conclusive, for Dr. Tommasi points 
that when a negative element of carbon is substituted for 
that of platinum, the couple becomes capable of decomposing 
water. This result cannot be ascribed to the substitution 
for platinum of a more electro-negative body, for carbon 
appears to be electro-positive to platinum in dilute sulphuric 
acid. The real explanation, we think, will be traced to the . 
fact that the surface of the carbon element was enormously 
greater than that of the platinum plate, and that polarisa- 
tion by hydrogen was incomparably lesa rapid, and also lese 
complete, in the case of the carbon. We certainly cannot admit 
the contention that the magnesium-pletinum oouple is 8n 
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exception to the law of equivalence between the calories 
transmissible in the circuit and the E.M.F. of a voltaic 
couple. 

periments above mentioned, together with those 
now to be referred to, are considered by M. Tommasi saf- 
ficient to entirely disprove Berthelot’s law of maximum work, 
and also its reciprocal, or Sprague's law of minimum work. 
These two иш may be briefly ехргеввей as follows : — 

Every chemical change which takes place without the 
intervention of external energy tends to the production of 
the substance or substances which evolve the greatest quantity 
of heat; and 

In electrolysis, those substances are set free at the elec- 
trodes which absorb, in becoming free, the least intrinsic 
energy, or lowest voltance. 

i hen & penis а те H nitrate A eilver xh оао 
of copper is electrolysed, the former metal only is deposited, 
until rather more than 30 molecules of the (dyad) Cu 
(NO)), are in solution for every two molecules of the (monad) 
Ag NO, By increasing the proportion of nitrate of copper, 
a point is reached at which the deposit contains one atom of 
Ca to two atoms of Ag. Aud, when the solution contains 
87 molecules of the copper salt to two of the silver salt, one 
atom of Cu is deposited for each atom of Ag. 

It is urged t. according to the law of Sprague, no 
copper should be deposited until all the silver has been 
removed from solution. 

II. When a solution of potassic chlorate is electrolysed, 
the salt is converted into perchlorate, and hydrogen is 
evolved. But, acoording to thermal data, we shonld expect 
the chlorate to be reduced to chloride, and oxygen to be 
liberated, sinoe 
K Cl O. + 8 Н, becoming K Cl + 8 H, O evolves 
224°6 calories. 

Whilst K Ci О, + O becoming K Cl О, evolves only 17:6 


ories. 
ПІ. When a solution of binoxide of hydrogen (H, O,) is 
acidulated with sulphuric acid and sleckrol acd, hydrogen is 
evolved at the negative pole; bat the binoxide of hydrogen 
is not reduced. It has to be explained why the current 
should effect the decompoeition of water, absorbing 69 
calories, rather than that of the binoxide of hydrogen, which 
evolves 21°4 calories in becoming decomposed. 

IV. In a couple consisting of a plate of amalgamated zinc 
in dilute sulphuric acid, contained in a porous pot, and of a 
= of platinum immersed in a solution of binoxide of 

ydrogen to which is added a drop of sulphate of copper 
solution, copper is deposited on the platinum as soon as the 
cirenit is closed. The singular fact is here to be noted that 
the current decomposes the (exothermic) sulphate of oopper 
in preference to the (endothermic) binoxide of hydrogen. 
n the коп of the above erperimenta, Dr. Tommasi 
considers that the following laws may be formulated :— 

1. When а body is subjected tà two chemical actions, the 
one that will evolve the greater quantity of heat will always 
occur in preference, provided always that it сап be 


2. Of two chemical reactions, the one requiring the 

lees quantity of heat or energy to initiate it will always pre- 
ferably take place, even if it be attended with a less evolution 

of heat than Ше other reaction, 

Finally, the writer cf the paper states that, from what has 
been set forth, it follows that the principle of maximum 
work is e ps rides and it is, therefore, to be desired 
that it should be replaced by a new thermo-chemical principle 
more in accord with experience. 

This new principle, which it is now proposed to term 
the principle of least work, may be formulated as follows: 
The chemical reaction which requires the least quantit 
of energy to initiate it will always be preferably койы, 
whatever may be the quantity of hest which this reaction, 

once commenced, may evolve or absorb. | 


Brussels Exhibition.—To-day there is to be a Press 
visit to the Exhibition of L’Electricité à la Maison, which 
has baen arranged at Brussels by the Société Belge d'Eleo- 
triciens. To-morrow, Friday, the formal opening ceremony 
will be performed by Prince Albert of BAgique. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED 8PECIFICATIONS. 


NEW PATENTS.— 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo. 
Electrical Patent Agente, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. 


10,183. ''A removable combination magnet and coil for electric 
generitors and motors." С. H. Currina and G. Н Ооттіхо. Dated 
May 15th. 

10,205. “Liquid feed davices for elec‘rolytic and kindred appa- 
ratus." R. GiBovARD. Dated May 15th. (Complete.) 

10,215. "Improvements in electrolytic apparatus." 
Dated May 15th. (Complete.) 

10,219, "Improvements in or relating to the regulation of el 
tric motors." M. T. A. KoBIEBSCHEZ. Dated May 15th. 

10,228. "Improvements in or relating to electric controllers." 
A. J. Buur. (T. von Zweigbergk, United States.) Dated May 
15th. | 

10,238. "Improvements in coin-operated mecbanism specially 
applicable for electric and other meters.” E. po Bors and THE 

UTUAL Югествіс Taust, Lrp. Dated May 15th. 

10,241. “Improvements in electrical incandescence lamps with 
osmium filaments.” O. Imray. (Oesterreichi che Gaslühlicht and 
Blectricit a ‘s-Gesellschaft, Austria-Hungary.) Dated May 15th. 

10,243. “ Improvements relating to electrical fuse-holders.” T. D. 
Duompas. Dated May 15th. : 

10,244 “Improvements іа thermopiles.” С. J. PEPPER. Dated 
May 15 ch. 

10,246. "Improvement in portable telephones.” L. M. Eaicsson. 
Dated May 15th. 

10,301. “Improvements in or relating to overhead systems for 
electrical transmission of energy.” W. RoorLEDGE. Dated May 16th. 

10,303. An improved system or arrangement of apparatus 
designed for the production of electrical pressure or intensity." 
G. Е. Apams Dated May 16th. 

10,317. "Improved electroplating process and apparatus therefor.” 
E. L. DzssoLLE. Dated May 16th. (Complete.) 

10,320. "Improvements in electrodes and electrode connections in 
dy ape feed devices for electrolytic appsratus, and in the construction 
of enclosing vessels for electrolytic and kindred apparatus.” Н. 
OARMICHABL Dated May 16th. (Complete.) 

10,386. "Improvements in controllers for electric motors" R. 
BRI Dp. (Н. P. Davis, G. Wright, and A. J. Warts, United 
Btates.) Dated May 16:h. 

10,340. “Improvements in electric meters.” H. O. BwoBopa. 
Dated May 16th. (Complete. 

10,957. "An improved electric alarm clock for awakening 
sleepers.” А. H. ARNOLD. Dated May 17th. 

10,374. “ Improvements in and relating to the junction boxes and 
other similar j ints of pipes used in connection with the conducting 
wires of electric lighting." S. Етвграк. Dated May 17th. 

10,993. "Improvements in or relating to electro-mechanical im- 
pulse devices.”  H.CaMPIOEE. Dated May 17th. 

10,03. “А new or improved electric switch.” J.J. GoopBURY. 
Dated May 17th. ' 

10,406. "Improvements in wireless telegraphy.” L. B. MILLER. 
Dated May 17th. 

10413. “ An improvement in dynamo machines." O. ов KANDO. 
Dated May 174. (Complete.) 

10,416. "Improvements in incandescent electric lamps." W. 
Munaanisi. Dated May 17th. | | 

10,419. “Improvements in or connected with alternating current 
electric arc lampe." W.J. Davy. Dated May 17th. 

10,476. "Improvements in the moua and refi actors of electric 
lamps.” J. Houbors. Dated May 18th. (Complete.) 

10,489. “Improved mounting or holder for reflectors of incan- 
descent electric lamps.” O. WorrrHaARDT. Dated May 18th. 

10,527. “Improvements in ooin-freed electrical e f oder W.L. 
Wiss. (Е. d. Lochmann & Oie., Germany.) Dated May 18th. 

10,535. “Improvements in arc lamps" Н. 8.{Dopp and R 
I. BAGNALL, jun. Dated May 18th. 

10,536. “Improvements in and relating to electrical contact 
devices for explosion engines fired by electricity." J. G. ACOLEs. 
Dated May 18th. 


M. Haas. 


10,588. "Improvements in or relating to electric switch and 
signalling devices for railroads.” О. Расіні. Dated May 18th. 

10,561. “Improvements in electrical igniters for gas lamps.” 
R Ј. Овоснавт. (Ths firm of Eckel & Glinicke, Garmany.) Dated 
May 19:h. | 

10,590. “Improvements in tbe combination of electric motors 
with centrifog. fans or pumps.” B. C. Davipsox and L. J STESLE. 
Dated May 19.h. | | 

10,598. Electrical apparatus by means of which a prize is auto- 
matically delivered when a target is hit.“ J. Dó«x;zgm and C. 
Вснаогтев. Dated May 19.h. (Complete.) 
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10,606. "Improvements in thermostatic regulators.” A. R. SHar- 
тоск. Dated Мау 19th. (Complete) 

10,608. "Improvements in the manufacture of conduits for elec- 
trical conductors and other purposes, and in apparatus therefor.” 
H. 8. MonBrsom. Dated May 19th. 

10,617. "Improvements in electrical switches." 
Dated May 20th. 

10,670. "Improvements in apparatus for use on railway trains 
fitted with continuous brakes for enabling passengers to sigual to 
drivers and guards.” T. Улсанан. Dated May 20th. 

10,682. ‘Improvements ia telephonss.” J. D. F. ANDREWS, 
Dated May 20th. 


A. W. Овлыр. 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
JUNE, 1899. 


WE are informed by W. P. Thompscn & Co., that about 90 applica- 
tions for electrical patents were filed in June, 1885. Of these some 
were never completed, and cf thore that were only one has been 
maintained to гоп its full term, viz , 14 years, and being cf consider- 
able interest, we give a short abstract of it below :— 


6,994. "Improvements in emelting ores by sn electric currente 
and in furnaces or apparatus therefor.” W. P. Тномрзон. (K. Н. 
Cowles and A. Н. Oowles, United States.) Dated June 9th, 1885. 
Relates to electric furnaces for smeltirg ores. The heat required for 
the decomporition is generated by electric resistance. Oze form of 
furnace consists of a retort cf non-conducting material partially 
filled with a mixture of ore, e), zinc ore, and pieces of gas carbon; 
one end cf the retort is clored by a plate of carbon and the other by 
а graphite crucible. The current passes from the carbon to the 
crucible through the mass, which becomes highly heated, and the 
zinc distils over into the crucible tbrough an opening left for the 
purpose. Several other forms of furnace are described suitable for 
non-volatile metals, in which the floors are covered with powdered 
charcoal, the ore and carbon forming a layer between the carbon 
plates, the whole being covered with charcoal; the reduced metal 
either rons down to а tap hole or remains mixed with the charcoal. 
The charccal being a very bad conductor preserves the walls of the 
furnace, or other equivalent material may be employed. 3 claims. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any cf these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


21,180. “Improvements in dynamc-electric machinery.” J. B. 
Lzwis and F. J. Howrrr. Dated September 15th, 1897. In a 
machine provided with Sayers” coils for reversing the current in 
the main armature coils at the moment of commutation, the field 
magnet is furnished with poles the annular breadth of which is such 
that the distance between the forward horn or tip of one pole and 
the back horn of the next pole is approximately equal to the span of 
a “ Sayers” coil. One form consists of two Sayers’ ccils in connection 
with a main armature ooil and a pair of commutator sectors and the 
field poles. To sllow the angular width of the pole pieces to be 
adjusted, they may each be formed in two parts, provided with slots, 
through which pass the securing bolts. Removable or adjustable 
poe tips may aleo be provided. Each of the poles may be 

llowed out near the tip so as to reduce the difference between the 
magnetic fluxes when the dynamo is running at different loads. 3 


21,437. "An шр ved method cf raising and lowering electric 
light pendants." . W. BRAHAM. Dated September 18tb, 1897. 
Supporting Lamps — А swivel-joint, applicable between a pendant 
and a ceiling plate, consists cf two hemispheres of metal, cbina, 
ebonite, cr other material, provided with overlapping n«zzles, and 
connected by а bolt. A pendant thus supported may be turned up 
and hcoked to а low ceiling, as in a shop window. 1 claim. 


22,236. "Improvements in porous diaphragms for electrolytic 
apparatus.“ J. D. Паника and C. L. Harrison. Dated September 
28tb, 1897. For use when electrolysing a fused mass, tuch asa 
hydrcxide or balcid salt of an alkaline metal, or an alkaline earth 
mets], or a nitrate or sulphate of such metal, a porous diaphragm is 
employed constructed as follows:—Two concentric perforated sheet 
metal cylinders, baving solid bases, are provided, and the annular 
space is filled with a vitrified oxide, such as magnesia, or oxides, 
crushed or brcken up toa proper degree of fineness. A layer of 
cement is put over the vitrified particles. The c iaphragm may be (f 
other forms. 3 claims. 


22,389. Improved electric motor-car switch.” O. C. Іммівсн. 
Dated September 29th, 1597. Relates to electrically propelled 
vehicles and consists of a switch for putting auxiliary cells in or out 
of scticn, or oppcsing them to the main current, for regulating the 
specd and power; also of means for preventing injarious sparking in 
the switch when the circuits are broken or charged. In one position 
tbe switch arms are dispored so tbat the main battery and auxiliary 
cella are opposed in the circuit of the motor. In another positicn 
tbe auxiliary cella ате cut cut and infa third position they are shown 


as assisting the main battery. The invention is also illustrated as 
applied toa motor with two commutators, and as applied with a 
main battery in two parts. Either the parts of the battery or the 
motor commutators may be placed in series or in parellel. In order 
to prevent injurious sparking, the switch arm is furnished with an 
additional contact, by which, at the moment of making or breaking 
contact the citcuit of an electro-magnet is closed. By this means the 
main circuit is momentarily broken by the rising of a core from a 
cup. 4 claims. 


22.627. Improvements in alternating arc lamps.” B. M. Оллки 
and J. M. dongax. Dated October 204, 1897. Relates to arc lam 
To reduce the noise produced by an alternating current lamp, 
core of the regulating solenoid is connected with the mechanism by a 
metal spring, which mey be spiral or laminated, and which hasa 
vibration rate differing from the rate of alternation of the current, 


1 claim. 


22,597. "Improvements in cut-outs for electric lighting and other 
purposes. T. Tavro&R. Dated October 6th, 1897. Electric Cut-outs. 
—The object is to increase the length of fuse wire and to minimise 
the risk of short-circuiting. The base is formed with a boss baving, 
in double-pole cut-outs, four grooves for the reception of the terminal 
plates. These are b:velled, and slide in under-cuts in the boss. The 
leads are led up through holes in tbe base, and are secured by screws. 
To prevent lateral movements of the terminal plates, the screws 
which secure tbe fuses pass into holes in the bise. The boss is formed 
with hollow or scalloped faces, во tba“ the wircs only touch at the 
peaks. In siogle-pole cut-outs the terminals are not required, and 
the fuse wire is led round the boss, which may be variously mo 1004 
in shape to give airspace. 4 claims. 

23,192. A dynamo-electric machine and motor.” A. H. Far. 
Dated. October 9th, 1897. Relates to dynamos and motors of the 
“unipolar” type. An iron cylinder carried by a shaft rotates 
within a stationary hollow iron cylinder. Оле part, preferably the 
cylinder, carries an exciting coil. Insulated copper condactors 
extend through slots or holes in &djacent parts cf the iron parts. 
Each armature conductor terminates in segments of two commuta- 
tors, and each conductor ja two brushes which are placed so as to 
connect the inner end of one armature conductor through the con- 
ductor to the outer end of the next armature conductor but one. 
The intervening armature conductor is out of circuit, the brushes 
being narrower than the segments of the commutators. The brushes 
slide in fixed boxes, or are replaced by carved pieces of metal or 
carbon, supported во that they can turn about the conductors. All 
the conductors are thus preferably connected in two parallel series. 
Each slot or hole in the armature preferably contains two or mora 
conductors connected to different commutator ssgments, in order 
that the total current flowing within the slot may ba uniform. The 
iron parts may be laminated, in order that the machine may ba used 
as an alternating current motor; it is supplied through a transformer, 
which may consist of coils replacing the «xciting coil in the motor 
iteelf. In modifications, the iron parts may exiend symmetzically 
on both sides of the conductors and be provided with two exciting 
coils. The commutators may be of disc form. The armature con- 
ductors may be connected to one or more pairs of collecting rings, in 
place of the divided commutators; euch a motor with all the con- 
ductors connected in parallel, and mercury contacte, may be used in 
electricity meter. 8 claims. 


23,904. ‘Improvements in magnetic circuit arrangements for 
dynamc-el.c'ric machines and other purposes.” R. Woop. Dated 
October 11th, 1897. Relates to improvements in magnetic circuits 
for dynamc-electric machines, for magnetically relieving pressures, 
and for counteracting centrifugal force; and consists in employing 
means for decreasing the reluctance of an air-gap in a magnetic 
circuit, and for varying the magnitude and direction of the magnetic 
pull acrces the gap. One part of the circuit is nccossarily movable 
with respect to the other part, and the device adopted consists in 
forming the opposing aurfaces with a series of ridges and grooves 
fitting one within the other. Applied to a double horse-shoe dram 
dynamo, the internal faces of the magnets and of the laminated 
armature which they surround are provided with ir oi ee 
ridges and grooves. The armature may be decentralised yor 
longitudinally to vary the magnetic pull as desired. When applied 
to а rapidly rotating disc, either of iron or steel, or of aluminium ot 
other metal, plated or fitted with iron on its ridges and grooves, the 
ridges and grooves are made on the top аса bottom surfaces of the 
disc, and electro-magnetic »ings having corresponding ridges and 
grooves are placed above and below. The outeide ridges on the 
magnet are nearer to the insides of the disc ridges thau the insides 
of the magnet ridges are to the outaides of the disc ridges. In this 
case also the disc can be decentralised radislly or axially, and it may 
be used as an armature. 1 claim. 


24,131. "Improvements in and relating to electric controllers." 
Tur Bartish Tsomson-Houston COMPANY, LIMITED (H. d. 
Reist, United States.) Dated October 19th, 1897. Relates to 
controllers for alternating current motore, consisting of combined 
reversing and resistance switches operated by one handle. А 
resistanca switch is fitted within & casing and comprises contacte 
carried on arms mounted on a shaft, and suitable sets of fixed 
contacts. The reversing switch is mounted in а casing or vessel 
containing oil. Its spindle is fitted with a toothed wheel gearing 
with a pinion fitted with a hanole. A link connects the wheel with 
a sector fitted with teeth engaging with a segment carried by a shaft. 
With tbis arrangement a movement of the reversing switch from the 
“off” position in either direction moves the resistance switch in the 
same direction ; also the first movement of the handle produces very 
little effect on the regulating switcb, but this effect rapidly increases 
as the handle is moved further. A toothed segment is provided for 
holding the switch in position, and a cam for the ewisch. 16 claims. 
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No locomotive engineer has yet dared to depart from this 
obviously erroneous system and to follow thedead of stationary 
engineers by placing both cranks the same way and em- 
ploying barring engines. A steam locomotive is—exoept 
to railway directors themselves—obviously unfitted for tunnel 
work. Granting that the steam locomotive, as a self- 
contained prime mover, can never be equalled by any elec- 
trical method, the future will, nevertheless, see the newer 
system at the top. America, in particular, has shown how 
electrical railways, which elastic term includes, of course, 
street lines, are rapidly growing. There are now over 
80,000 electric locomotors in use on 15,000 miles of line. 

In Europe, so far, only 2,000 miles have been yet oon- 
structed with gradients of 10°5 per cent. on smooth rails, and 
85 per cent. on rack rails. Germany, so far, has taken the 
lead, and France comes next. Curiously enough, England 
comes third only, though Mr. Thwaite claims for English 
practice, so far as carried out, the character of pioneer work, 
as exemplified on the London and Liverpool lines. 

Sammarising a few coste, the expenditure for coal on the 
Liverpool Overhead is ‘02d. per ton mile. Оа the Man- 
hattan (steam) the cost is °029d., while on the Brooklyn 
Elevated it is °0884., so that electricity leads by 67 per cent. 
Supervision costs O1 4d. per ton mile at Liverpool, 036d. on 
the Manhattan, and *021d. on the Brooklyn. 

Total oosts are 1245d. at Liverpool, 190d. on the Man- 
hattan, and 152d. at Brooklyn. 

Coal in electrical work is estimated at 2:6 lbs. per H.P.- 
hour. In steam work it is estimated as 3:8 for best practice, 


or 4'5 average, and as the locomotive is half the total load 
C 
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this may be doubled to 6:6 to 9 lbs. Probably the Liverpool 
train-mile rate of 16 to 224 lbs. is safer to calculate upon as 
against 41 Ibs. for steam railways. This latter, however, is 
a trifle high, we fancy. The Great Northern Railway is 
supposed to burn only about 23 lbs. per mile on their express 
locomotives, and it is scarcely fair to saddle the principle of 
steam with the wastefal consumptions of inferior locomotives, 
such as the North-Western compounds. 

Nevertheless, the abolition of the steam locomotive will 
prove an almost unmixed benefit to the structures of a line. 
Bridges will suffer less; so will rails and rolling stock 
generally. There will be no station roof corrosion from 
emoke acids, and electricity will greatly reduce depreciation 
charges generally. 

Mr. Thwaite, whose work in the direction of producer gas 
plant for gas engines has been во suoceseful, though it has 
been in a sense obscured by his own efforts in the utilisation 
of blast furnace gas, of which system he was the inventor 
and pioneer, recommends gas-driven electrical generators for 
main line railway work. Assuming the use of gas, from 
which the tar, ammonia, and hydro-carbons have oeen 
removed, there is no reason why, with allowance for the 
ammonia value, one tractive horse-power should not be 
secured for one hour by the use of three-fourths of a pound 
of fuel. This would mean a saving of 60 per cent. upon 
the cost of steam-produced electricity at Liverpool. Large 
gas plant has the advantage that it can ke made auto- 
matically regulating to the demand for gas, comparatively 
small storage being necessary. A gas producer will 
sleep for hours, and yet can be blown into activity very 


quickly, and it can be made to answer quickly to fluctuations 


of demand. 
The abject financial failure of the Metropolitan District 
Railways is not, as Mr. Thwaite states, wholly due to coal 


and steam. We agree, however, that the City and South. 


London line is disgracefully ventilated, and that there is no 
excuse for the putrescent atmosphere which exists all through 
the tunnel, marring what should have been а fine example of 
an electrically-worked line. 

The time has certainly come for electrical traction to be 
considered on any new railway. As regards the general 
want of progress in electrical traction in the British 
Isles, we very much fear that this is due at present 
to the unwise attitude of municipal authorities. They 


cannot possibly work an electric tramway as it should. 


be worked, namely, as an integral portion of some well 
thought ont interurban scheme. 

Mere local efforts, such as are represented by such few miles 
as can be worked in the area of a town are not going to do 
everything for electrical traction or the electrical industry. 
Eleotrical traction demands & much wider field and much 


greater breadth of view than any local or county authority 


has yet been able to bring to bear upon the question. Меге 
urban communication is hardly needed in most small English 
towne, looking on them as towns only, but interurban lines 
are needed greatly. The steam lines of this country prac- 
tically. neglect interurban work altogether, for the services 
are too few and stations are too remote from the points 
chiefly songht which still lie along the old main roads. That 
the direct use of cheap gas will ultimately, if not very soon, 
be adopted for electrical work seems very certain. 


TRADE and Commerce are usually 
bracketed together, but there are times 
when they can be separated. Mr. 
Hanbury recently received a deputation from Chambers of 
Commerce on the telephone question, and this deputation 
has been followed by one from the Chamber of Trade. 
* Commerce" apparently representa the aristocracy of business, 
and * Trade" the democracy. Commerce is not satisfied 
with the Government proposals on telephones ; Trade is more 
than satisfied, and offers every enoouragement to the Govern- 
ment to proceed with their Bill Mr. Hanbury accorded 
the members of the Trade deputation a heurty reception, 
and intimated that he considered them of greater importance 
than their brethren of Commerce, since they represented 
the larger number of small traders amongst whom it was 
the desire of the Government to establish a cheap telephone 
service, whilst the Chambers of Commerce were content 
with higher prices and seemed anxious that the existing 
service should be purchased by the Government for the 
purpose of nationalising the whole system. Not so very 
long ago a distinction was drawn by society between whole- 
sale and retail—a distinction which, in the present en- 
lightened era, has been, of course, entirely abandoned. We 
are not desirous of seeing it revived in connection with the 
telephone service, and think it would be well if Mr. Hanbury 
were to reconsider the position. In society you may have 
artificial barriers; in business you cannot. Wholesale and 
retail are dependent on each other, and need to communicate 
with each other. Cheap telephones that are able to put you 
into communication only with the people you don’t want are 
not cheap, aud dear telephones that cannot oonuect you with 
the correspondents yon are desirous of talking to are very 
dear indeed. А nationalised system oould at least be 
popularised, and the aim should be borne steadily in mind; 
but the underlying idea in Mr. Hanbury’s speeches that 
two systems can run together with advantage to themselves 
or the public, is, we think, mistaken. Sooner or later 
they must be merged—if one or other do not die. It 
would be more intelligible to take up the position of 
competition with the aim and object of killing, by greater 
efficiency or lower charges, the existing service. Snch a 
war could not last more than 11 years, and yet it might 
be well to try to avoid it. 


The Telephone 
Service. 


Electric Power for Marine Propulsion.—The rapid 
development of the applications of electricity to all kinds of 
purposes on land, ought not to be allowed to obscure the 
peculiar fitness of the same agent for the propulsion of 
certain classes of vessels. Mr. T. C. Child calls attention to 
this fact in an article in the Zngineering Magazine, and 
advocates the use of accumuletors for the propulsion of ferry 
boats and torpedo boats. The great weight and small storage 
capacity of acoumulators are far less serious disadvantages 
afloat than in the case of vehicles on land, although a oom- 
pes electric launch equipment weighs about 250 lbe. per 

orse-power, with an endurance of one hour—about four 
times as much as a steam power plant for the same duty; 
while other considerations arise which may in some cases 
completely turn the scale in favour of-electricity. Where a 
number of ferry boats are employed to maintain a regular 
service, by charging the batteries at constant pressure at the 
termini, the generating plant may be kept at work under the 
best conditions, and an important economy effected; while in the 


case of torpedo boats, the necessity of speed, silence and delicacy 


of control makes electricity the motive power par excellence. 
The application of electricity to the propulsion of canal 
boats has been developed to some extent in France, but is 
still in a purely experimental stage; in view of our high 
railway rates, and the great length of canals lying almost 
unused in this country, the importauce of a practical sola- 
tion of this problem can hardly be ex ; 
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INDISPENSABLE ACCESSORIES OF. ЕГЕС. 
TRIO TRACTION. 


Вт HENRY E. P. COTTRELL, A. M. I. O. E. 


(Continued from page 816.) 


In addition to the above control of the brake pressure 
effected through the cylinders, the operation of these latter 
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the pressure may be altered gradually between zero and the 
maximum go as to give the brakesman perfeot control on 
down gradients and in making partial stops. This con- 
trolling valve ensures the perfect lubrication of the bearin 
facea and the draining of accumulating moisture whic 
might interfere with the working of the brakes in froaty 
weather. Fig. 88 (4, B, C, D, E, F) gives the details of this 
special three-way valve to which the name of engineer's 
brake and graduating discharge valve has been given; 
figs. 884 and 888 are sectional views; figa. 88c and 88D are 
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is controlled by a special three-way valve worked by the 
brakesman, which is so adjusted that within certain limite 


right and left-hand top views of the complete valve, showing 
various positions of handle, the right-hand valve being more 
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O Pressure gauge 


— 


— 


j} moved ; fig. 38F is an inverted view of the rotary diso 
valve, and the various parts in Ив face. The way the 
engineer's valve works is as follows (fig. 888) :—The com- 

5 Ps sarei pre ran the valve о 
passes along the central aperture of the rotary di ve, 
impinging against the winged valve (No. 15), which is 
on its seat by a light spring (No. 16), but can 

close the lower end of the aperture in which it loosely fits, 


| mong used; fig. 38 represents the valve with top cap 
d ^ 


Brake cylinder on trailer ear 
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S d When this valve is open the air penetrates into the cavity 
St (No. 14) above the 5 through the port a (fig. 88k 
and 287), which coincides with port s in valve seat when 


valve is at “release” (the running position), and the train pipe 
and auxiliary reservoirs are being c from main reser- 
voir. The ure continues to rise till it nears the usual 
limit of 70 Ibs. to the square inch, when the pressure on the 


Automatic goccnor" S 
Bia. 41 


Reservoir 


Fia. 43. 


piston (No. 9) in the valve stem is sufficient to oom 
(No. 7), which allows the regulating valve (No. 15 

close against its seat, cutting off communication between 
main reservoir and the train pipe ; this remains closed till the 
ure in the latter is reduced by the application of the 
rakes or other causes. When the valve handle (No. 22) is 
moved from “ release and running to * lap," all oommuni- 
— cation is cut off between the ports in the rotary disc valve 
{ and its seat. At “lap” the handle can be removed, as the 

HP projection (No. 25) coincides with the notob, a, in the valve 

БЕ cap, and be transferred to the engineer's valve at the other end 

^ e us of the car. Moving the handle further to “service applica- 
tion,” the small graduating port, o, is unoovered, and the 
compressed air can then escape through the port p, from tbe 
р train pipe to the atmosphere, and the pressure can be slowly 
aN reduced in the latter from 6 to 8 lbs., and the brakes thus 
NN applied. The handle is then brought back to “ lap” and 

\ ^ operation repeated, again reducing the pressure by a few 


the 
) to 
the 


Oil hole 
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= for additional slight application, or it can be moved 
k to “release and running.” By moving to “emer- 
genoy a direct communication of large area between train 
pipe and atmosphere is established through ports в and » in 

ve seat, and E and F in rotary disc, and the pressure is 
immediately reduced by 10 or 12 lbs, and the brakes 
instantaneously applied, any larger reduction in the pressure 
being simply wasted. By moving the handle back to 
* release running," the working of all valves is reversed 
and the compressed air once more flows directly from main 
reservoir into the train pipe till the maximum limit is again 
attained. The spring on the handle enables the brakes- 
mau to feel the limits of position on valve top without 


looking. 
Figs. 89, 40, and 41 show the adaptation of the 
istensen system to a single motor car and one working 
with a trailer respectively. The following table gives the 
leading dimensions of the equipment required for various 
services of motor cars :— 


| | 

Descrip. Length. ^. Weight. | Speed rake Axle com 
tion. | Feet. | ns. | Miles cylinder. pressor. 
ee epee ee | 
А. | 30 | 8 20 | P x14" x4 
B. 24 to 30 | 91012 25 6 „ 14% | 6" x 4’ 
C. 30to038 12 to 18 28 7" x 14" 7" x 4* 
D. |. 96 to 45 ‚ 18 to 23 | 25 | 8" x 14 8" x 4" 
| 


16" x 48" 1" | 1j" | Y" 1" == gauge 


The appeal made years ago by Lord Kelvin to cable 
electricians, coupled with much 2 nal interest in tbe 
subject of earth currenta, prompted the writer to organise a 
continuous Cay and nigh record of earth current observa- 
tions on the afore-mentioned cable. 

Thanks, in great part, to the efficient and valued col- 
laboration of four assistants, an interesting set of readings, 
covering some 16 days, was obtained. Corresponding curves“ 
were plotted out by the writer. 

Variations more or less erratic were a t during the 
first seven days (July 7th—18th) of o tion. This 
period of time, however, was followed by five days (Jaly 
14th—18th) daring which a striking 5 of variation 
was maintai he corresponding curves for these five 
дауа are almost parallel, as well as uniform in their chief 
characteristic of changing in sign four times every 24 hours. 

In fact, the curves for the five days in queation may Ъз 
taken as representing normal conditions of earth currenta 
across the North Atlantio region, and they are instructive in 


| | 
Reservoir. | charge зр 00 спех | P | General. 
14" x 14" 3 114) y V Auto-governor 
16" x 48" 1 11“ e a” Two engineer's valves 


1 4 ^" 1" 1" 


», 


Trailer equipment in valves and brake cylinders proportioned to weight of trailer and the connections. 


Speeds above 25 miles an hour and weights exceeding 
28 tons would involve the required com rs being driven 
by gearing or independent motors. The complication intro- 
duced by gearing to reduce the piston travel is such that it 
materially detracts from the durability of the compressors, 
decreases their capacity and increases their working cost to 
very nearly that of the independent motor compressors, thus 
practically doing away with any slight advantage in first 
cost which the axle driven geared compressors might possess 
over the latter. 

In the case of motor driven compressors both motor 
and compressor driven thereby should have all 
easily accessible for removal and repair, should be 
capable of continuons running for at least four months with- 
out overhauling and require no attention in service; they 
should be practically noiseless, and the control of the current 
should be automatically effected by the maximum and 
minimum air ures between the working limite, with an 
alternative manual control. These compressors are worked off 
an крш crankshaft on which is mounted а gear wheel 
driven from а pinion on the armature of the motor, the bed- 
plate of the motor forming the cover for the pamps. These 
are two in number, driven from cranks set 183° apart. The 
whole of the gearing is enclosed in dust-tight casing, and 

on is made for self-lubrication so that the pumps сап 
run for five to six months without lubrication. 

Figs. 42 and 43 show the general arrangement of the 
pumps and of the motors. The suction and discharge valves 
are arranged each independent of the other, so that they can 
be readily disconnected. The armature, gear pinion, and 
valves, or the cylinder covers can each be removed, without 
disturbing any other part of the machine. 


(To be continued.) 


ATLANTIC EARTH CURRENTS. 


Br E. RAYMOND-BARKER. 


Ix Jaly, 1898, the writer, quartered in a cable hut on the 
shore of Massachusetts, was fortunate in having temporarily 
at his disposition a considerable length of submarine cable, 
the distant end of which was “ making earth" in mid- 
Atlantic at a point some 1,600 N.M. distant (due East) from 
the United States const. 


во far as they show at what period of the day and night the 
cables are moat likely to be free from disturbano: for even 
if the times of zero and of maximum potential be slightly 


ive, the knowledge of a zero time on any particular 
y would practically uaint one with earth eu геш condi- 


tions for several days following. 
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Earth current curves obtained through nearly 1,600 N. M. of cable, Cabe 
А laid approximately west-east. Both ends of cable to earth. 


Knowledge as to these conditions is of great use 
to oable officials, who, anxious not to waste valuable time, 
aim at making their routine electrical tests at hours most 
о to be favourable to efficient execution and reliable 
resulta. 

The following table is derived from the July 14th—18th 


` curves ;— 


о We give a few of these curves only.— Es. Erzc. Rev, 


me =: 
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3 Department, Greenwich, also of Dr. Charles Ohree, F.R.S 
" ае поша, .,  ASauperintendent of Kew Observatory, of Mons. 8. Guillaume, 
Date ap pee ME ee of the Burean Central Météorologique, Paris, and 


! Маа! Maximum Maximum Maximum 
7 (negative). Zero. (positive). Zero. Mou Zero. (positive). 


(——— | ————— | €———X—— — — | ————— | —— | — 1 [ —ljk—— 


8 m. a.m. ашп. m. p.m. p.m. 
Joly14]1.55| 615 , 815 |L1.30a.m. 3.35 | 50 1030 11.0 pm. 
„ 15 2.56 645 8 50 11.40 „ 7.50 60 9.0 | 00 
„ 191.10 610 |80 11.30 „ 2.0 5.10 | 8.0 |110 pm. 
» 17 1.50 6.30 9.25 0.90 p. m. 4.5 7.0 9.50 0.0 
„ 18 8.80 7.0 100 |10 „ |430) 70 10.0 10am. 


The times given in the table are all local, and five hoars 


behind Greenwich civil time. | | x 

The culminating point of interest in these observations 
lay in the remarkably high voltage which declared itself on 
the night of July 19th—20tb, and which, at midnight (local) 
or 5 a.m. Greenwich (July 20th), attained 88 volte. — 

The curves of the latter half of July 19th, and of the first 
12 hours of July 20tb, have been repeated in the diagram, 
во as to show this remarkable “ peak ” entire, and in the 
centre of а 24 hours’ series. | 

The rate of gradual ascent and descent of the pae of 
which the formation covered about 2) hours, was without the 
slightest apparent чар. иней, and the back-swing across 
zero, soon after 1 am., covered over three hours, 


1 


July 20 f 


Noon 


M 
Midnight 


N.B.—Times given refer to station of observation at western end of cable 
lapprox. 6 hours behind Greenwich] ' x (midnight) equivalent to 6 a.m. 
(approx.) Greenwich civil time. 


The 88-volt peak followed by this back-swing impressively 
suggests the idea of momentum of heavy mass in motion— 
perhapa a subterranean displacement of igneous molten 
matter, 

All olimatic, meteorological and tidal conditions at the 
station of ob:ervatiop, at the time in question, were normal. 

Cariously enough, the following midnight (J aly 20th—21st) 
а lesser (maximum 16 volts) covering nearly three hours, 
dec] itself. 

Suggestions as to a true interpretation of these tellurio 
variations would be of interest, and are invited by the 


writer. 
tion of the Astronomer. Royal 


Thanks to the kind co-o 
and Mr. W. О, Nash, of the Magnetio and Meteorological 


secretary 
of Father Walter Sidgreaves, S.J., director of Stonyhuret 
College Observatory, Lancashire, the magnetic curves for the 
time coinciding with that at which the 38-volt peak was 
observed on the United States coast have been obtained. 
These maznetic carves comprise times (July 20th) 2 a.m, 
to 8 a.m. Greenwich oivil time. mE 
A distinct variation from the normal magnetic record is 
found to declare itself, the maximum disturbance approxi- 
mating to 5 a.m., that is to say, it is synohronous with the 
Ameriean earth current peak culminating at midnight 


Jaly 19:h—20tb, New York time. 


This irregular varistion is naturally more pronounced on 
the curves of declination, and of 5 foroe than 
it is on those of vertical force. 

The Greenwich earth current curves from two aerial lines, 
А ачым 8 miles (N.E. to S.W.) and 24 miles (S.E. to 
N.W.) are also interesting, and afford evidence of abnormal 
disturbance. Incidentally a point of interest is emphasised 
by the discontinuation of the Greenwich earth current carve 
record soon after 6 a.m. After this hour the curves are 
thrown into violent vibration, and their efficiency as records 
destroyed by electrical disturbance due to the passage of 
trains on the South London (Electric) Railway. 

Great interest also lies in the practically perfect ooinci - 
dence of the magnetic curves recorded at the various 
observatories. 


TE" 
THE TRANSMISSION OF PICTURES BY 
| TELEGRAPHY. 


An instrument designed by Mr. Ernest A. Hummel bas 
recently been successfully employed in America to transmit 
reoognissble portraits over lines exceeding 1,500 miles in 
length. The principle on which the instrument is con- 
structed involves the employment of .a sendiog and receiving 


Fra. 1.--Ютлавлм OF Conngorions. Tum TELE DIAGBAPE. 


cylinder rotating at nearly the same rate. The cylinder are 
rotated by clockwork, but the receiving cylinder moves 
slightly faster than the sending one. The result of this is, 
that the receiving cylinder completes a revolution a little 
earlier than the sending oylinder. The receiving cylinder is 
arreated at the end of a revolution by a stop, which is released 
by acurrent, sent by the sending cylinder when it catches it up. 

he cylinders are thus exactly synchronised each revolation 
without the use of a special synchronising current.“ The 
arrangement of the circuits is shown in fig. 1. The drawing 


* A precisely similar arrangement to this, it msy be mentioned, 
was used in the d'Arlinoourt Autographic Telegraph (ELEOTRIOAL 
Bavisw, January 16th, 1879). 
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{о be transmitted is drawn in insulatin ink on Pere 


tinfoil, which is wrapped round the cylinder of the 
sender. A local circuit contains а battery, в, 
a platinum point, P, which presses on the tin- 
foil and is carried by a traversing slide such 
as is used in a screw-cutting lathe, and a magnet, 


Ri, capable of closing the line circuit. At the 


receiving end the relay, Rs, works “ backwards,” 
i.e., it breaks the local circuit when a current is 


fowing in the line. The tracer point, s, is thus 


down, only when the point, P, is passing 
dim the insulating ink. . The magnetic stop, D, 


is released when the point, P, рена over the gap 
o 


at the end of the sheet of ti on the sending 
cylinder, thus synchronising the то in a 
very simple manner. 


A portrait recelved in New York from 8t. Louis over 1,550 
miles of line and SRE one repeater, half full size, 
without re-touching р 

Fig. 2. 


Fig. 2 is an example of a portrait transmitted 
by this instrument. The sheet of paper on the 
receiving sheet is covered with carbon copying 
paper, and this in turn by a protective sheet of 
transparent pa 
It ill de ee that with the exception of 
certain details the whole arrangement is practi- 
cally the same as that of the d'Arlinoourt ге 
e Pri Telegraph above referred to. 


COAL CUTTING MACHINERY FROM 
THE HUMANITARIAN 
POINT OF VIEW. 


Вт ERNEST KILBURN SCOTT, A. M. I. O. E. 


TE four curves accompanying this article are 
piot otted from Government statistics during the 

t 24 years, and are very instructive. It will 
be noticed from Curve A that whereas the tons 


of mineral raised has increased from 145,000 to . 


200,000, and the number of persons employed 
from, say, 500,000 to 750,000, the total number 
of deaths resulting from explosions, falls of 
nd, shafts, und and surface work- 
ings (see Curve D) shows a distinct tendency to 
drop. This is especially noticeable between the 
еп pude and 1898, years, by the way, in which 
has been в good deal of expansion in 


e application of up-to-date machinery, and - 
us agpi 


electrica] machinery and appliances 
to colliery work, Ed FE 


Number of deaths resulting from 
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Curves В and O give an analysis of the causes of death 
under the various heade, and I would particularly direct the 
reader's attention to Carve B. It will be seen that the deaths 
from accidents in shafts have dropped more or less steadily 
from 170 in 1875 to 60 in 1898, due, undoubtedly, to the 
improved forms of winding a tus and the gradual re- 
placement of the ponderous reciprocating ladders, &. The 
many ingenious methods of preventing overwinding have 
also helped materially to reduce the number of shaft 
accidents, 

The curve giving fatalities from explosion of fire-damp 
and сол dust, jamps up and down in а most extraordinary 
way, but here, again, the authorities may congratulate them- 
selves upon the fact that the enforcement of etringent regula- 
tions and the raising of the standard of the scientific training 
of colliery officials has resulted in a distinct tendency to 
legen the number and extent of these deplorable accidents. 
When, however, we come to records of deaths due to falls 
of ground, we find there in practically a constant average of 
450 deaths per annnm. Falls of ground are divisible into 
two classes, namely, falls of roof and falls of side. The firet 
of these sub-divisions, falls of roof, is clear and understand- 
able, bat the second is not so clear, because it includes the 
deaths caused by coal falling on the men whilst they are 
lying underneath at the work of hewing or holing. 

The process of undercutting or boling is roughly as fol- 
lows :—A small channel is cut along the bottom of the seam, 
and the coal is wedged down toa height of about 15 or 18 
inches. The collier again cuts a groove along the bottom 
and again wedges down the ooal to a height of 12 to 14 
inches, props or cokermegs being pat in as required to hold 
up the coal. This is repeated several times until the Bre 
is, say, 44 feet under, and of a sufficient height to admit a 
man’s shoulders for, say, 3} feet under; in other words, the 
hewer's body is almost entirely under the coal, and it is whilst 
in this position that a good many accidents oocur; for 


15875 1811 1870 — 14A) — 18M) JN 1387 1880 189] 
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example, the miner is careless, and kicks a prop away with 
his foot, or, to save himself trouble, he does not put in a 
sufficient number, and, staying under just a moment too 
long, is crushed by the coal falling upon him. The exact 
number of such accidents can only be a imated by 
wading in detail war all the cases which are scheduled 
under falls of side. This should not be so, and it is a great 
pity that the otherwise excellent returns supplied by the 
various mines’ inspectors should Ъз spoilt in this way. 

It appears to bs the general "р that explosions are 
the cause of the greatest loss of life, probably due to the 
fact that such accidents are fally reported in the newspapers, 
whilst the steady drain caused by falls of roof and side goes 
almost, unnoticed. 

Of the 826 fatalities underground in the coal mines of 
Great Britain during 1897, only 19, or 2:8 cent., were 
caused by explosion of fire-damp or coal dust, whereas 475, 
or 57 percent., were caused by falls of roof and side. 


Having shown how serious is this matter, the question 
arises : Is there any means by which this loss of life may 
minimised ? The answer is most decidedly yes, by the 
introduction of coal cutting machi To start witb, such 
machinery does away with the men having to be under the 
coal at all, and further, by getting over the ground quicker, 
the men have а better roof to work under; and as the cut is 
made in a dead straight line the side has not such a tendency 
to fall irregularly. Another advantage is that the cut can 
be made further uuder, and shot firing to bring down the 
coal dispensed with, whioh, of course, considerably reduces 
the risk of explosions. 

There is no question of the superiority of machinery over 
hand labour, carried on as it is in sach au unnatural and 
inefficient position, but the writer thinks that from the 
humanitarian point of view alone, it is high time that 
coal cutting machinery was more extensively intro- 
daced in this country. In 1897 there were about 1,200 
machines at work in the United States, whereas it is 
very doubtful indeed whether there are as many as 200 at 
work at the present time in Great Britain. 


AN IMPERIAL TELEGRAPH SYSTEM. 


Мв. HENNIKER HEATON'S enthusiasm in the cause of chea 
telegraphy is well known, and doubtless his determined 
ceaseless efforts to advance the cause which he has so much 
at heart will not prove absolutely barren. Noone, we think, 
could venture to question Mr. Heaton’s ability, but still, 
many of the argumenta with which he endeavours to further 
his pet projects strike one as being hardly those of a man 
who can have studied the subject about which he is so en- 
thusiastic. A reoent article by Mr. Heaton in 
the Nineteenth Century, dealing with the ques- 
tion, contains much of interest, but at the same 
time, after a careful perusal of the subject 
matter, one comes to the conclusion that whilst 
the desirableness of a cheap Imperial telegraph 
system is strongly urged (a desirableness which 
no one disputes), yet there-is practically nothing 
bat the very weakest arguments to indicate how 
the desirable consummation is to be brought 
about. Mr. Heaton, for example, says “ Elec- 
tricity is the cheapest of natural forces. It can 
be generated in a moment with a shilli 
of chemicals. It travels 1, 1,000, or 10,000 
miles in an instant, and after the prime cost of 
wire and plant is met the expense of working is 
insignificant.” A more ridiculous statement by 
one who presumably knows something of 
telegraphy, oan hardly be imagined. Either 
Mr. Heaton does not know what he is talking 
about, or he must be deliberately endeavouri 
to mislead. To argue that because the cost 
the current used in signalling is insignificant, 
therefore telegraphy must be equally cheap, 
is incredible, Is no interest to be paid on the very 
heavy capital expenditure ? Does a cable or a la 
line last for ever and cost nothing for repairs ? 
* There is absolute certainty," continues Mr. Heaton, 
* that at some early date we shall be able to telegraph to New 
Zealand or to any other part of the world for a mere trifle.” 
Will Mr. Heaton definitely state how this is all to come 
sbont? Is the prime cost of a telegraph wire between 
England and New Zealand a mere trifle? And can an 
unlimited number of words per minate be 5 over 
such а wire? And is the maintenance cost of such a line a 
mere trifle? Сап telegraphic operators be obtained who will 
give their services for nothing? If all these, and other 
questions vitally bearing on the subject, be answered iu the 
affirmative, then Mr. Heaton’s statement may be admitted 
to be correct. | 

“Tt would be possible,” again continues Mr. Heaton, 
“even now for the sums paid in subsidising the mail packet 
companies to telegraph the whole of опг correspondence with 
the Colonies gratis, with a saving of six weeks in the case of 
Australia.” 
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Statements like these without one word of explanation as 
to how it is to be done may be accepted by the uuin- 
structed public, but it does not вау much for the 
writers sense of logic to be satisfied with making bare 
statements absolutely шопо by stated facts. It 
may be perfectly true, as Mr. Heaton states, that 99 out 
of 100 messages sent to Eagland from the Colonies are com- 
mercial telegrame, and 1 per cent. only are social, and that 
the reason of this is that the charge for the telegrams is 
prohibitive, and, further, that if the charge were a шеге 
trifle,” sucial telegrams would largely increase. It does not 
require a Mr. Heaton to tell.us all this; but Sparen it 
is not Mr. Heaton who can definitely and fully explain how 
а long telegraph line is to be laid for a trifle, worked and 
maintained for a trifle, and also во arranged that such а high 
speed of working is attained as the most skilled electricians 
have во far never approached. Perhaps Mr. Heaton can do 
this; he has certainly not done so in the article in the 
Nineteenth Century. : 


THE INSTITUTION OF CIVIL ENGINEERS' 
CONFERENCE. 


Jone "7TH, 1699. 


Тин Oonference of the Civil Engineers commenced on Wednesday 


morning in the theatre of the Institution, when Bir W. H. Preece, 

K.O.B., delivered his presidential address. Before this, however, Bir 

Douglas Fox asked the members to join with him in congratulating the 

pec on the honour Her Moet Gracious Majesty had conferred upon 
9 


Bir William 
acquisition in the shape of innumerable requests for subscriptions to 
hospitals, churches, &c. He was pleased that his lifelong labours had 
been so rewarded, but his greatest pleasure laid in the knowledge 
that his friends and fellow-members endorsed the distinction con- 


ferred him by their hearty good wishes. Не then proceeded to 
deliver Ше тай А :— d 
We have tegether from all parts of the kingdom to hold 


our Becond litan Engineering Conference, and we welcome 
here many who, Man ri at home, pursue their ordinary work in 

mpire, or in foreign countries. We represent 
en 


and ote the comfort, health, and happiness of mankind. Engi- 

does not run in one groove, nor are its votaries Ohauviniet ic. 
We endeavour to benefit every race, and we welcome in our midet 
every nationality. We embrace in our sphere of s the 


measures to secure the presence cf some of our members, 


delegated specially to represent engineering in our Empire beyond 


the seas. 

This is not international, in the sense of that held at 
Ohicago in 1893, or of that which I understand is contemplated in 
the year 1901 in Glasgow, in connection with the Exhibition to be 
held V In whatever quarter of the 
globe we find ourselves, mem p of this Institution become a 

word; and the invariable accorded to the Institution by 
te members in India and the es suggests the desirability of 
uniting them in a definite and formal manner with our шол: 
on such occasions as this. 

Conferences facilitate intercoommunioation am our members, 
and, by bringing us more into personal and social relations with one 
another, promote harmony, allay jealousy, and secure Oar 
чу опо пазу meetings are especially convenient for those who 
live London; and the audiences are generally restricted to 
those occupied in the branch of engineering under discussion 
at the moment; but these Conferences, in association with our annual 
conversazione, and by combination with well-arranged excursions and 
visits to works, tempt many to come to Westminster who are rarely 
seen there, and facilitate the interchange of ideas between all the 
sa! coram of our many-sided profession. 

y disseminate knowledge by exciting discussion and ex 
opinions from those who have acquired them from the only true 
master—experience—in every quarter of the world. Our weekly 
meetings receive and discuss papers selected from those submitted for 
approval, often of the character of probational essays. They open 
to the young and risiog engineer a means of securing the attention 
and the support of the patres conscripti of his profession; but the 


discussions set in operation in these Oonferences аге based on short 
pepers prepared for the by those who bave been selected as 
masters of their subjects, and invited by the Oouncil to lay 


After very mature consideration, the Council came to the conclu- 
sion that the ob of our gathering would be best secured by 
meeting . The reasons that led to this conclusion are 


financial and administrative. If ever we secure another building— 
an event by no means improbable, and not perhaps very distant, 
for the whole of this side of Great George Street has been absorbed 
by the new design for Government offices—I venture to hope that 
we shall realise the dream of Sir John Wolfe Barry, and bave a hall 
large enough to hold our annual dinner and to receive the whole 
of our mem and their friends in one evening at our conversazione - 
— ball that will vie in splendour with those of the ancient guilds of the 
Ойу of London. No guild and no Merchant Venturers’ Society over 
compared in numbers and universality of operations with this 
Institution of ours—the home of an association that embraces 
every clime and knits together by physical agencies the whole world 
into one connected whole. Each morning's Times is the daily 
journal of the world ; we learn by our work what took place yesterday 


everywhere. MON 
Now we bave to give up our own building to the conversasiones, 
and to throw o ves upon the courtesy of our friends and neigh- 


bours for accommodation for the meetings of our various sections. 
Tbe Mechanical Engineers have spontaneously ‹ егей us their new 
home, and there the sections dealing with machinery and elec- 
tricity will meet, The Surveyors’ Institution— before even their 
own formal cccapation of the building—have given us the use of 
their meeting and oouncil rooms, where the sections dealiog with 
railways, harbours, mines, and metallurgy will assemble. The 
Middlesex County Council have allotted to us their council chamber 
and committee room, where those interested in docks, canals, water- 

foregather and 


works, sewerage, gasworks and shipbuilding will 
discuss. 


The programme shows a plethora of important subjects for dis- 
cussion. The visite to works will, we hope, provide objects of 
interest and instruction to every visitor. Their popularity is shown 
А received from отет 1,000 mem- 

to 


to be su to ballo 


у 
bulky volumes every year, and old members like m find it 
cally to increase the dimensions of our libraries, and 


and comprise three times the number of subjects ordinarily disaussed 
ia an Institution session. The pr are thrown open-to the 
Press, and we hope that the enterprise of those admirable technical 
papers that form such a credit to our industries and such ‘a benefit 
to our profession will, by the completeness of their reports sind the 
rapidity of their issue, render full publication on our paré -saneces- 


gro is illustrated not alone by the increasing 
number of affi institutions, societies, and mem but by the 
new fields of application which the advancement of knowledge and 


the о? civilisation are opening up. At tho present moment, 
in 16 distinct associations more or less intimately associated with our 
parent Institution, there are some 22,700 paying members. Science, 
а much abused term, is the on of the facts and 
laws of nature, and engineering is their practical application to the 
use and сопуепіепов of man. There ie a great tendency to put the 
cart before the horse. Science has followed, it has not led engineer- 
ing. It is their intimate association which is the foundation of all 
industrial progress. The war of the microbes, the latest development 
of biology, is А consequence of sanitary requirements. Our knowledge 
of the diffusion of molecules and the solution of solids have sprung 
from the investigation into the mechanical and oonstitu- 
tion of iron and its alloys, and the disturbances of the Aither are 
beoo familiar through the practice of the so-called wireless 
telegraphy. Facte are derived from accidet, observation, ог prac- 
tice; laws are the result of research. Engineers have always appre- 
ciated science up to the hilt, but they wish that its special votaries 
were less dogmatic and more modest. 
The fathers of our ession, whose names you see embl soned on 
cur walls—Smeaton, Watt, Telford, Stephenson—acquired their 
science by their own researches when үөн were largely teach- 
ing nonsense and text-books were full of errors. We, however, 
wledged our indebtedness to pure science by giving the place of 
honour over this chair to Newton; and by adding the name of the 
of the age, and the most modest but 
clearest expounder of his own great discoveries—Faraday. I had 
the great satisfaction last Friday to present an illuminated address to 
the Vice-Ohancellor of the University of Cambridge from this 
Institution, congratulating our honorary member, Sir George Gabriel 
Stokes, on attaining the jabilee of his professorship—a pare scientific 
worthy, ranking with those two great masters who have established 
and taught the principles that we practise. Of the three men who 
have been raised by our Sovereign to the peerage for their scientific 
attainments, we two—Kelvia and Armstrong on our roll— 
while Lister, who balonge to the nation, is also an honorary member 
of our Institation. 
We are proud to enroll also among this class of member another 
еа кауш Woo, ш he had not attained that rank b 
ty, would certainly bave earned it by his grand ecientifio wor 
—work so accurate and so reliable that it has secured the faith of 
the British electrician. 
The practice of the engineer as the groat civiliser has been well 


eulogised by our distinguished honorary member, Lord Balisbary. 


The engineer not only immediately follows the military conqueror, | 
but he sometimes even precedes the civil pioneer. Mr. Oecil Rhodes 
is opening up. Africa by the “ wonder-working wire.” In a few 
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months there will be an unbroken line of telegraph from Oape Town . 


to Lake Tanganyika. Peace and..goodwill are messages thus distri- 
buted withont fire, blood, or eof pa 

Before dismissing you to .your different sections, to discuss the 
various questions allotted to you, I venture to allude to some questions 
tbat cannot well be discussed in. publio, but which may form the 
subject of conversation among us. ! 

The Lord Ohief Justice's Bill for the suppression of illicit com- 
missions is ono welcomed етшу кеше of this Institution, and it 
is most gratifying to find that no suspicion of improper practice has 


been adduced against our profession. We do, however, hear at times 


of a dangerous borderground between consultaticn work and con- 
tracting, wbich is & pitfall to be avoided and to be surrounded 
danger signals. Again, occasionally, and fortunately rarely, we 
the diploma of the Institution converted into an advertisement ; thia 
bes herum strenuously protests against in the best interests of the 
entire body. 6 | "ES 

The examination system introduced just at the epoch. of our first 
conference, has proved a most unqualitied success, and it has been 
welcomed by none more than by those who are subjected to its 
troubles. During the last session, 107 candidates passed the Asso- 
ciate Membership examination, in addition to 31 who qualified by 
passing exempting examinations elsewhere, and 65 who satisfied the 
conditions of election by theses. Farther, 53 passed the Institution 
examination for Studentship, whilst 167 qualified in that respect by 
passing various recognised examinations. Thus we added 423 now 
names to our roll—all of whom satisfied the examination standards. 
The Council feel that the system of examination has enhanced the 
intrinsic value of the diploma of the Institution, and that it has added 
materially to the dignity and responsibility of the profession. This 
diploma has become so valuable and so necessary to the practising 
engineer, that occasionally would-be practitioners improperly assume 
the title of member or associate. Fortanately criticism is too wide- 
awake, and the public interest too well served by all who are jealous 
for the prestige of their profession, to permit deceptions of this kind 
to escape speedy detection. 

The position of engineering has rendered it recessary for all new 
Universities—and especially for the Тараа! University of London 
—to form a faculty of engineering, but the Council of this Institution 
has deprecated the idea of conferring degrees in engineering. Every 
engineer must acquire a knowledge of thescientifio principles and the 
mental tools that form the bases and aid the operations of his pro- 
fession, but he can be an engineer only by becoming en expert in its 
practice. Examination can test the former qualification alone, and 
this is what we have introduced. Practical training is not a matter 


amenable to examination. Hence we consider that degrees in science . 
the successful completion of a university. 


are quite sufficient to signify 
career, which should be strictly scientific; and that the diploma of 


the Institution should be the criterion of that professional qualifica-. 


tion which is the result of practice alone. And here may I mention 
that there is a tendency observable to avoid the condition that those 
admitted into our junior ranks shall be persons who are or have been 
bond fide pupils of corporate members of the Institution. Farther, no 
one can be said to be regularly educated as А civil engineer unless he 
has passed through the ordeal of the training to be acquired in the 
workshop and the drawing office. It would be well for the comfort of 


the. Council if those who rather lightly, aud sometimes thought-. 


lessly, sign forms for election, would first inquire if the conditions 
printed on the back of every form were properly complied with. 


Let us sincerely hope that this Conference of 1899 will be as. 


ancceseful, as pleasant, and as fruitful as that which tcok place in 
May, 1897. | | 


LEGAL. 


HzapLAND's Parent Ёгкотв:о Бтовлов BATTERY Company, 
ЇлмїтЕРр, v. LEHWESS. 


THIS case came before Mr. Justice R:dley in the Queen's Bench 
Division on Friday last. An action brought by the plaintiff com- 
y, Whose registered office is at No. 12, Pall ‚ against Dr. 
dward E. Lehwess, of 10, Olanricarde Gardens, W., to recover 
£95 17s. 6d., for the price of goods sold and delivered in July, 1898, 
viz, 50 H.P. type No. 3 traction cells at £1 158. 6d.— £88 15s.; five 
oak containing boxes mounted rollers, £5 17s. 6d.; and EI bs. for 
fitting cells in five containing boxes and fasing the connections. The 
defendant by his defence denied that the plaintiffs had sold him, or 
that he had bought of them the goods in question, but said that he 
as the agent of the Automobile Association, had agroed with the 
plaintiffs that they should land free of cbarge to him (on behalf of 
the Asscciation) a set of accumulators, which were to be according 
to specification and were guaranteed to give off 190 amperes, and 
such accumulators were to be tried for one month on a certain car- 
ríage then being constructed for the Association, with & view to the 
Association purchasing them if on trial they were found to be 
satisfactory and according to cification. The defendant 
alleged that the plaintiffs lent the set of accumalators, but 
they proved to be unsatisfactory and unsuitable for the work 
for which they were to the knowledge of the plaintiffs supplied, 
and instead of giving off 190 amperes it only gave off about 
105 amperes and the defendant and the Association then offered to 
return the set to the plaintiffs, who refused to receive the same, 
alleging that they bad been sold to the defendant, and not lent. The 
defendant also alternatively said that if the contract was a contract of 


sale, and not а loan, the goods sold by the plaintiff company to him 


. knew, baving been informed by the chief 


were not of the cation description and quali 
and that the 


ty contracted for, 
supplied were not of the value of £95 17s. 6d., the 
amount claimed. 


Mr, Arthur O'Connor, O. O., and Mr. Eldridge appeared for the 
peur company, and Mr. Atherley-Jones, © О., and Mr. Btevenson 

or the defendant. 

Mr. О'Оохнов, in opening the case, eaid that the plaintiff company 
were manufacturers and sellers of electric storage or secondary 
batteries under Mr. Headland’s well-known patent. The defendant 
was а company promoter, and he was introdrced to the secretary of 
the plaintiff company by a Mr. Harrington Moore, who, in the early 
part of last year was concerned in the French patents of the plaintiff 
oompany. On May 18th the defendant called at the office of the 
plaintiffs and had an interview with the secretary. Ho was, at that 
time, full of enthusiasm with regard to the of the 

t at the exhibition of motor cars to be held in Paris between 
une 13th and July 3rd. He expatiated on the splendid 
opportunity which this exhibition presented for pushing forward 
interests of the seer pi by motor traction оа; and һе 
made а proposal to the plaintiff company through the secretary that 
they should sell to him a or phaeton which they owned for 
оог ри овез, and said he would it over to Paris, enter it at 
th bition, and drive it about the streets and advertise the 
ry. When the secretary expressed a doubt as to whether the 
company were prepared to sell the carriage, the defendant then asked 
if he could have the loan of the battery, and he desired very much to 
bave a letter from the company with regard to the ralo of the carriage 
or the loan of the battery for the purpose of the exbibition. On May 
19th the seoretary asked the defendant to call again, and on Мау 
20th the defendant called again and still pressed for the letter. The 
directors of the plaintiff compary declined to sell the carriage, and 
then the defendant asked the plaintiffs to lend him the battery, so 
that he might take it over to Paris to put in a osrriage of his own, and 
so advertise it for the p ) of realising at a profit the French 
patent. On May 21st the plaintiffs wrote to the defendant eayiog 
that they would lend the defendant, free of charge, for one montb, a 
set of accumulators for his carriage, and that as soon as they knew the 
exact tis еу would bavo the containing boxes made for the ocells. 
Oa June 10th the defendant wrote to the plaintiffs asking them to 
write to tbe Lamina Company asking them to state what weight 
would be, and on June 14th the plaintiff wrote to the Lamina 
Company giving them the information. On June 16th the defendant 
wired to the plaintiffs from Paris: Please deliver 50 large cells as 
speedily as possible to the Lamina Company.“ The defendant 
engineer of the plaintiff 
company, that the larger cells could not be made in less than a month, 
by which time, of course, the exhibition would be over, whereas a 
smaller battery could have been delivered at once. It was pretty 
clear, therefore, said counsel, that the 50 larger cells conld have no 
relation to the Paris exhibition. On June 30th the defendant wired 
to the plaintiffs asking them to send the set of accumulators to 
ullinars, a firm of coach and carriage builders, as quickly as possible. 
It appeared that Mullinars were building a car for the Lamina Com- 
pany. The plaiotiffs, on recaipt of that telegram, at once put the 
manufacture of the accumulators in hand. They ordered ebonite 
boxes for the accumulators from an electrical cabinet maker. On 
July 30th the plaintiffs sent the accumulators to Mullinars at the 
defendant's request, and they were subsequently invoiced to him. 
The defendant afterwards called at the plaintiffs’ сое and intimated 
that the arrangement about lending the battery for a month shovid 
hold gocd. The secretary thought the matter out, and came to the 
pra apogee len e exhibition was over it irp for =e 
ant to expeot t © company were battery w 
they had s y made for the Seton leat кошш his telegram. 
The defendant then said that he wanted tbe cella a month, and 
that it was very bard that he should have to pay the full price. He, 
however, offered to pay them a reduced price, but asked to be allowed 
to keep them for a month. said that if he did not return them 
at the end of the month he would the full price for them. On 
August 26th the plaintiffs wrote to the defendant, stating that they 
thought the defendant should buy the cella outright, but offered to 
take off £20 from their claim if he would send them at once a cheque 
for £75 17s. 6d. On ber 8rd the defendant wrote to the 
plaintiffs offering to plaintiffs a cheque for £50 7s. 6d. This 
the plaintifis declined to accept, and afterwards the defendant, 
accompanied by a Mr. Atkins, called upon the secretary of the plaintiff 
company, who stated that the cells in the containing boxes would 
not fit into the car. This took place six weeks after the cells had 
been delivered, and three weeks after the interview in August, when 
the defendant asked for the month's use of tho accumalators. Ол 
the next day Mr. Headland went round to Mullinars and found that 
the carriage builders bad placed a strip of wood or iron about 
the chamber which was to contain the box, and so pre 
vented the accumulator from being fitted in. This was 
soon remedied, and the battery was fitted in. On September 
21st Mr. Atkins called on the plaintiffs on behalf of the defendant, 
and offered to pay £50 for the cells in addition to the price of the 
boxes. The plaintiffs declined this offer, but offered to take £70 if 
the money was paid at once. Mr. Atkins was, however, n es 
sistent, and after some conversation it was agreed that the def t 
should have the cells for one month and should then pay the fall 
price for them. In the first week in October, the defendant stated 
tbat the cells were not working well, and it was arranged that Mr. 
Headland should go and see them. He did so, and told the defendant 
that the cells would be all right if properly charged and kept in 
working order. The month which was allowed from September 21st 
expired on October 21st. The cells were not returned, there was no 
letter of complaint, and there was no suggestion that the cell was 
other than it ought to be. On October 24th the plaintiffs wrote to 
the defendant asking for a cheque, and on October 26th the 
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e received a letter from the Automobile Association, Holland 


9 Lj 

Mr. Jonzs said he would not make any point with regard to that 
Dr. Lehwess really entered into the contract on behalf of the Auto- 
mobile Association, but he would accept all responsibility as there 
was no doubt he had not disclosed that fact to the plaintiffs. 

Mr. O'Connor then went into the correspondence which bad 
passed between the parties, and said that as no settlement was 
effected the plaintiffs bad to commence the present action. 

Ev dence wae then given bearing out tbe opening of counsel, and 
that the cells were tested to 180 amperes before they left the plaintiffs’ 
works, and that they could have been got up to 190. 

Mr. ATHERLEY-JONES said that the defendant did not desire to 
shirk any just obligation he might be in, and submitted that tke 
arrangement was that there should be a trialof the cells for а month, 
such month not being from any fixed date at all. The order to the 
plaintiffs was for accamulators for a carrisge in course of construc- 
tion. The defendant had the undoubted right to return the accumu- 
lators within the month if ho was dissatisfied with them. A series 
of trials with the accumulators had taken placé, and it was found 
that they never gave cff more than about 100 amperes, and if that was 
true it was perfectly obvious that the accumulators would not have 
fulfilled the absolute essential conditions which Dr. Lehwess had in 
view. Nor did they fulfil the conditions of the specification. 

At the conclusion of the evidence, his Lonpaure said that upon the 
documents and the verbal evidence which had been giver, he came to 
the conclusion that the balarce cf evidence was in favour of the 

п в. Ha thought that the time during which the defendant 
had the right to reject the machines bad been allowed to elapse, and 
therefore he had to pay for them. His Lordship said that it was 
not necessary for bim to decide the question of whether the accu- 
mulatore were up to specification, because he had already held that 
the defendant had lost his right of returning them by not rejectirg 
them within the month, which he had allowed to elapse. But if it 
bad been necessary he should have had great difficulty in finding tb at 
the goods were not up to specification. For these reasons he gave 
judgment for the plaint ffs for the amount of the claim, with costs. 

His Lonpsurp granted a stay of exccution on the defendant's bring- 
ing the money into court within seven days. 


CORRESPONDENCE. 


| Single Line Block Signalling. 


‚ Referring to Mr. Hollins’s questions upon the above sub- 
ject, he first asks if “the Board of Trade have sanctioned 
the use of this arrangement in lien of train steff or tablet 
apparatus," 

The Board of Trade do not give their sarction to the use 
of а new and novel appliance. 

Taking the train tablet as a case in point, when this was 
first brought out they did not at once agree to its being used 
(and one could hardly expect them to sanction an untried 
appliance), merely permitting it to be used along with the 
old train staff until’ it had demonstrated its practical 
efficiency. 

In the same way this is being tried and with an existing 
train staff, and it has been working long enough to demon- 
strate its entire reliability. 

With regard to his second question. What is there to 
p the signalman at О (when the rail contact z at B 

been operated by a train from A and the signal levers 
are all back in their rormal position) by mistake or other- 
wise accepting a train from D." 

Referring to my paragraph as to this problem. I state 
that when B pulls No. 4 to accept from А he electrically 
puts a lock on No. 11 lever at C, thus preventing him from 
accepting from D. 

The point Mr. Hollins is anxious to have made clear is 
this: When the train from A passes over the treadle z at B, 
and releases 4, the returning of 4 to the normal does nof 
again take lock cff 11. It is removed thus, b7 O accepting 
the train from B, and pulling over 8 lever. No. 8 is pulled 

to release the plunger to B, and remains locked over until 
released by the train operating the O rail contact and the 
mechanical interlocking between 8 and 11 thus prevents 11 
| иш pulled. I hope I have made myself clear on this point. 
ith regard to the point as to shunting a train at B, I 
state at the outset that there are no sidings at B or О, They 
are simply block stations for the relief of heavy traffic. No 
doubt I could contrive some locking to meet the case of 
sidinge, and prevent О accepting frem D during shunting 
operations at B. ; | 

With regard to the whole question of working single-line 
railways without a staff or tablet, I should like to call Mr. 
Hollins's attention to the discussion on his own very able 


paper on “ Electric Interlocking," read before the Institu- 
tion of Electrical Engineers. Oa page 64 Mr. Spagnoletti 
ваув :— ке 

‚ "I think it a great piu that railway officials are so 
impressed with the idea that the Board of Trade will insi«t 
on а steff being used instead of signals being electrically 
controlled. The staff isa thing that ought to be relegated 
to the past. It was all very well before. the electrical 
appliances we have now were in u:e, but it is now a hamper- 
Ing, expensive, and troublesome system, &., &c.” 

I think I must agree with him in this. I should be very 
glad to explain anything farther over this matter to Mr. 
Hollins. 

For Mackenzie & Holland, 
| W. H. Deary. 
Worcester, June 5th, 1899. | 


Electric Piping. . » 


Referring to the criticism which appeared in your last 
week's issue by Mr. Jenkinson. He enters the field as an 
unbiacsed man, ard tries to point out that he does not wish 
it to be inferred that he blindly approves of any particular 
system, which obviously shows a weak point, and goes on 
enumerating the various systems, then dives right away for 
twin lead-covered wire, which he thinks lends itself to all 
classes of buildings. | 

I again say that lead-covered wires are not well suited for 
houses in the course of construotior, neither is it advisable 
to use them where large alterations are going on. 

I am talking about buildings erected.in S:otland, not in 
England, as there is no comparison. _ | 

Mr. Jenkinson apparently has lost sight of the fact that 
four and five different trades are employed on such build- 
ings, hence the necessity for having somt thing impregnable. 
I do rot say that lead-covered wire has no advantages; that 
is patent to everybody, but it has its disadvantages, which, 
in my opinion, counterbalance its advantages for this class of 
work at least. Moreover, this is not the. kind of building for 
which to boom it, and if the lead-covered twin wire is left 
for Mr. Jenkinson to boom, he will make a very sorry job of 
it, as his knowledge of house wiring is obviously very limited ; 
when he comes to have 15 years’ practical experience of 
designing schemes for Institution and house wiring, along 
with a thorough electrical training, he will be better able to 
discriminate between good, bad, and indifferent systems. 
Mr. Jenkinson is labouring under a great mistake 
if he thinks Edinburgh contractors do not know their 
business as well as our London contractors, as there is 
no reason why one set of contractors should not be. as well 
versed as the other in pure science along with the practical 
manipulation of material for use in electrical work, other 
things being cqaal; I can only ask Mr. Jenkinson to 
epecify lead-covered wire for any new job to any consulting 
engineer, and he will find out for himself the fallacy under 
which he is labouring. 

I mast mention, before concluding, that Edinburgh con- 
tractors do not employ navvies or bricklayers’ labourers to 
fit up electric wires, but workmen skilled in their respective 
branches along with well-traincd electricians, most of them 
recognised by the City and Guilds of Lordon, not once nor 
Lwice, but three or four times, henoe our ability to treat work 
as we do. j 


June 5th, 1899. 


Across the Border.—In connection with tke long pend- 
ivg dispute between the St. Pancras and the- Islington 
Vestries as to the laying of mains in Brecknock: and York 
Roads—the border line between the two parishes—the 
former have informed the latter that they intend to lay the 
mains in those roads, having regard to all the circumstances 
of the case, ard the expression of opinion by the Board of 
Trade that the question was one for mutual arrangement 
b:tween the two parties. 'The notice given to this effect 
has alarmed the Islington Vestry, who have referred the 
matter to the Parliamentary Committee for consideration 
and report. . m 
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BUSINESS NOTICES, &c. 


- Electrical Wares Exported. 

WEEK ENDING Jone 71H, 1898 Мєк Ip June бтн, 1899. 
Aden. Telcg. mat. .. Value £600 Adelaide А Ms Value £60 
Alexandria. Teleph. mat. 805 ў Teleph. mat... " 95 
Amsterdam.. ie a . 00 Amsterdam.. ns s "T 58 
Auckland. i E . 126 Bangkok - v" .. 188 
Bangkok is a .. 405 Bombay T ce ES .. 171 
Boin bay Ка ES i» . 084 Boulogne és s Ks 62 

6 Teleg. inat. ana 61 Buenos Ayres, Teleg. mat. 150 
Buenos Ayres "CENTS .. 904 Calcutta ‘ - >» .. 716 
Calcutta... ais ©» „ 233 Cape Town.. 2d as . . 8,505 
Cape Town nm id ө» 70 Colombo x " «à 15 
Copenhagen = СА © t2 Durban А xs .. 1,915 

- Teleg. cable .. 5,600 " Teleg. mat. ..  18t 
Durban è is - .. 2,609 East London - e aa 76 
East London “з vs 98 Fiume $3 25 x .. 100 
Flushing oe ee "E oe (0 я Flushing "E ee ee oe 10 
Genoa a T ie .. 637 Hamburg ab ae .. 140 
Gibraltar. a - s 60 Hiogo.. vis we - .. 840 
Gothenburg iis T "m 44 Hong Kong - T . . 1,075 
Hamburg .. Ps EN - 42 Launceston T T 42 35 
Launceston.. Ms T - 10 , Madras i és 8j» Y 13 
Lisbon ss - “©; .. 793 Malta.. N s ss es 23 
Lyttleton  .. ie .. . 245 , Melbourne .. in m .. 803 
Mauritius . 2s d ХУ 35 | " Teleg. mat. 1,166 
Melbourne .. ane a 85 98 Montreal s ^ "S 70 
Monte Video 2 zs e. 18 Ostend - xx - 95 15 
Ostend - Em T ws 56 Penang. 'Teleg. nat. ..  .. 1°8 
Pert h. A eo oe ee ee 152 Port Elizabeth oe oe oe 322 
Stockholm. Teleg. wire .. 1,943 Rotterdam .. x Vs ©» 20 
Bydney ee ee oe oe 85 Santiago (Chili) ° eo ee 64 
Wellington. ws єз . . 182 Shanghai V x .. 123 
Yokohama .. s xs oe £3 Singapore .. is "S da 41 
uu Teog mat, oo 484 
St. Petersburg. Teleg. mat. 80 
Stockholm. Teleg. mat. Е 19 
Bydney л ЯА T os 955 
» Teleg. mat. ee ee 193 
$5 Teleph. mat. .. .. 1,805 
' Tientsin. Teleg. mat. .. .. 1,190 
Wellington.. m A oe 215 
Yokobama .. га só .. 148 
Тош! ee £10,769 Total £16,205 
Foreign Goods Transhipped. 

Lisbon - kx Value £9,000 Hamburg. Electric light 
New York .. s se Vis apparatus АР .. Value £60 
Total £2,083 Total  .. 400 


Annual Picnic.— The employés of the Jandus Aro 
Lamp and Electric Company, Limited, went to Hastings last Satar- 
day for their annual quos Before dinner tbe party went for a drive 
through Hastings and the surrounding country. Dinner was followed 
by the usual toasts and congratulatory speeches on the remarkable 
increate of business siace the last picnic. 


Auction Sale.—The sale of the plant, &., of the Kelvin 
Electrical Works, mentioned in our last isau’, is to take place on 
Monday, June 19th, instead of June 12th. 


Bankruptcy Proceedings. — Under the failure of 
Edward Lionel Joseph, managing director until last April of William- 
son & Josepb, Limited, late of 92, Qaeen Victoria Street, Е C, aad 
Bard's Rents, Bermondsey, the first me:ting of creditors was held on 
the 2ad inst. at the London Bankruptcy Oourt. The debtor prior 
to March, 1891, acted as mansger to Appleton, Barbey & Williamson, 
and was then admitted asa partner. Mr. Appleton retired in 1893, 
and the business was continued under the style of Barbey, William- 
son & Joseph for anctber year. Mr. Burbey then retired, whereupon 
the trading style was altered to Williamson & Josepb, and so re- 
mained until March, 1896, when Williamson & Joseph, Limited, was 
floated with а capital of £10,000 to take over the business. Tha 
debtor acted аз vendor, in which capacity be was to receive £5,526 
cash and £4,993 in shares. The latter were duly allotted, and he 
received £1,300 on account of the cash consideration, which was all 
due to Mr. Williamscn and relatives of that gentleman. The debtor 
acted as managing director of the company un il last April, when the 
debenture holders obtained an order appointing Mr. T. 8. Wederall, 
chartered accountant, Coleman Street, E O., as receiver and manager 
on their behalf. Не has sirco assisted that gentleman in the 
management of the busiress, which was transferred last September 
to the Northampton Works, Northampton Grove, Canonbury. He 
attributes his failure principally to his liability through guaranteeing 
in certain instances the debts of Williamson & Jcecph; also to his 
liability for the purckase money for the interest of Mr. Williamscn 
in that business. Mr. Howell, assistant receiver, reported that he now 
had а copy of the accounte, which showed unsecured d: bts, £7,618. 
There were no assets of defincd value, but the debtor bad appended 
a note to the effect that he had an option to purchase the freeho!ds 
of the Northampton Works, and that he held 4,293 shares in William- 
son & Joseph, Limited, the value of which would only be ascertained 
on realisation. It was stated by the solicitor to tLe petitioning 
creditors that an application was before the Court for a compulsory 
winding-up order to be made against the company, and that question 
stood over fora fortnight. After some discussion the meeting was 
also adjourned for a fortnight. 

Notice is givcn of intended dividend in the case of Fredk. Marson 
(F. Marson & Co.), electrician and ironmonger, Leicester. The last 
day of receiving proofs is Jane 20th. Mr. W. M. Richards is 
trustee. 

We res d in the Londen Gazette that the receiving order made on 
March 25th in re David Cook, engineer, 165, Qaeen Victoria Street, 
E.O, was rescinded and dismissed on June 5:Ь, all debts having 
been paid in fall, | 
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A meeting of creditors was held on 2nd inst. in the case of H. J. 
Wimshurst, electrical engineer, at Coventry. The lisbilities were 
placed at £92 and the assets nil. The failure was attributed to loss 
on experiments on and taking out a patent fora motorcar engine, and 
also to dealings with money lenders. 


L'quidation Notices. — A meeting of the Telegraph 
Manutacturing Company, Limited (old company), is to be held on 
July bthatthe Britannia Telegraph Works, Helsby, to hear an account 
of th winding-up from the liquidator, Mr. J. B-otherton. 

Messrs. New & Byrd, Limited, electrical and general engineers, 
Liverpool, are winding up voluntarily. Mr. T. A. Hanmer, 15, 
Harrington Street, Liverpool, is liquidator. 

Oreditors of Messrs. G. R. Blot & Co. are to send particulars of 
debts, claime, &., to Mr. A. D. Fairbairn, liquidator, 64, Cannon 
Btreet, E.O , by Jaly 25th. 

А general meeting of the West Coast of America Telegraph 
Company, Limited, will Ъз held at Winchester House, £.C., on July 
7th, to hear an account of the winding-up frcm the liquidator, Mr. 
F. L. Robinscn. 


Catalogues, &c.—Officina Elettro-technica Meccanica G. 
Galatte. This is the catalogue of a Trieste firm who are making 
generatore, motors, ard transformers, for both continuous and alter- 
nating current. The diff:rent machines are given a distinguishing 
letter and their output, specd, and weight are tabulated together 
with pulley візе. Fifty periods per second appears to be the rate 
for alternating current. The list is well got up and each machine is 
illustrated. 

The North British Rubber Company send a new price list of 
valcanised india-rubber for mechanical purposes. 


Changes of Address.—Mtssrs. P. C. Middleton & Co. 
have removed their head office, showrooms, stores, and works, to 
more extensive premises, as under:—(Head office and showrooms) 
258 and 260, Union Street, Aberdeen; (Stores and works) Union 
Row, Aberdeen. 

Messrs. Lyon & Crosbie, consulting engineers, have removod their 


offices to more commodious premises at 63, West Regent Street, 


Glasgow. 


The Copper Market in May.—Mesers. H. R. Merton 
and Oo.'s circular for the fortnight ending May 31st shows that the 
check to consumption which was so noticeable during the first half 
of May, extended over the remainder of the month, and £he total 
deliveries have only reached 16,074 tons as compared with 20,467 
tons for May, 1898. The supplies of copper have, on the other hand, 
totalled 19,701 tont, ard the stocks which, on April 30th, were 26,529 
tons, have jumped up to 30,156 tons at the end of May, a gain of 
3,627 tons. Tuis stock has not been exceeded since December, 1597, 
and it is a welcome sign that the Amalgamated Copper Company have 
not been &ble to govern supplies to the extent that they hoped. 
Daring May only 6,625 tons of copper were shipped to European ports 
from America, а diminution of 4,000 tons as compared with the cor- 
responding month of 1898. Hai no increase of shipments occurred 
f:om other countries, the supplies of copper would not have balanced 
the deliveries and stocks would Lave fallen. But Ohili and other 
countries outside the ring of chief copper-producing countries, have 
shipped Jarge quantities of copper during the latter half of the 
month of May; the shipments from countries not enumerated in 
Messrs. Merton’s circulars having reached a total of 6,223 tons, as 
against an average of 3,000 tons per month for the 12 months ending 
May, 1899. It this total of over 6,000 tozs should be maintained 
in succ.eding months, thess outside countries are evidently 
going to save the consumer from being cqueczed. As the 
shipments in April from these eame countries only reached 
1,165 tons, tke increase observable in May is possibly 
merely due to the arrival of shipments that should have arrived ia 
April, and it may not be any proof of increased producing power of 
the mines. The price variations of copper during May have not 
shown the downward tendency tothe extent one would have expected 
from a consideration of the figures relative to supplies and deliveries 
given above. On April 30th the price of G.M.Bs. was £77 ; on May 
15th it was £78 10s., and on May 3186, £76 15s., a net drop of only 
bs. for the month. The publication of the statistics which have ben 
analysed above will, however, we think, relieve the buyers from 
anxiety as to the fature movement of prices, and will, we hope, 
lead to а considerable fal during the first half of the 
present month. Company promoters have been busy in the world of 
copper mining finance during Mey, and the prospectuses of no less 
than four new companies have appeared during the month. We give 
condensed details of these below :— : 

1. The Tablas Finana Copper Company. Oapital, £150,000. This 
company acquires 377 claims, covering 942 acres in the Provinces 
of Granada and Almeria, Spain, from the Colonia Syndicate, the 
vendors, who are to receive £20,000 in cash and £40,000 in shares 
{от their rights. Copper mining and smelting were carried on in 
this dietrict up to 1869, when the supply of timber for fael was 
exhausted. Two years ago a railway was completed, which renders 
these mines again workeble. The ore is spathic iron and ferro- 
соргосав pyrites, and is estimated to contain 10 to 15 per cent. copper. 

sy 9th.) i 
à; 2. The Panuco Copper Company, Limited. Oapital, £500,000. 
This company has been formed to purchase and work the Panuco 
copper mine in Northern Mexico. The nearest railway is 36 miles 
distant, and transport to this point will cost $7 per ton ore. The 
copper-bearing strata have been exposed by tunnels, drifts, &c., and 
between 280,000 and 300,000 tons ore are stated to Ъз in eight. The 
average value is 6 per cent. copper aud 123. per ton silver and gold. 
A concentrating and smelting plant is to be erected at Monclova, the 
railway town, The purcbase price has been fixed at £976,000, 


^ 
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£208,0C0 of which is to be paid in cash. Mr. S. W. Carlton is the 
vendor, and is re-selling at a profit. (May 27th). 

8. The Lloyd Copper Company. Oapital, £250,000. This cəm- 
pany has been formed to purchase and work the Lloyd coprer 
mine, situated at Burraga, N.S.W.. 35 miles from Perth. The mine 
bas been worked continuously for 22 years, and by present methods 
the cost of copper production is £37 per ton. It is estimated that, 
by use of improved smelting furnaces, this cost can be reduced to £27 
per ton copper. With the rew plant which it is intended to erect, 
the output will reach 9 tons copper per day. The Copper Purchase 
Syndicate are the vendors, and are re-selli»g at a profit for £200,000, 
£116,000 of which is to be paid iu cash. (May 29th.) 


4. The Copper Company of British Columbia. Oapital £100,000. : 


This company has been formed to purchase and develop the Lan- 
caster, Bimcol and Toronto Fraction copper mines in the district of 
East Kootenay, BO. A Mr. P. Н. Steevensisthe vendor. The writer 
has not been able to get further details of this flotation. 

It must be pointed out that, iu nearly every case in which a copper 
mining company has been floated during the past six months, an 
individual or syndicate is re-selling at a profit, and this fact lends 
additional emphasis to the given in one of our first reports 
as to the need for much caution on the part of intendicg investors. 
Mining companies floated during a pericd of high prices for the metal 
produced are seldom capitalised at a fair figure, and copper mining com- 
panies are noexoeption to the rule. Inconclusion, we may draw atten- 
tion to some remarks made by the chairman of the Northern Territories 
Exploring Company at theanuual meeting of shareholders on May 8th. 
This company owns couceasions 510 sqaare miles in extent north of 
the Zambesi, and Mr. F. R Lawis, during a recent exploring expe- 
dition, has discovered in this district large numbers of old per 
mines, with remains of the native smelting apparatus. 
copper shown by the natives contained silver. The Oape 

way, when made, will probably deviate, in order to tap this 
copper-producing district. So p is the discovery considered, 
that the name of the company is to be changed to the Northern 
Oopper B. S. A. Company. All these facts relative to promotions and 
discoveries of copper in new districts show the hopelesneas of 
attempting to create & monopoly in such a widely distributed metal, 
and sooner or later the developments now occurring must have their 
natural effect in causing a return of the price of copper to ite normal 
level of £50 per ton. 


Electric Exploitation Company, Limited.—Under 
& -ap order recently made against this company, the statu- 
tory mee of the creditors and abareholders was held on Wednes- 
day at the Carey Street Offices of the Board of Trade. Mr. d. 8. 
Barnes, senior official receiver, reported that the company was 
formed in January, 1894, with a nominal capital of £25,000, to 
acquire and deal in certain inventions relating to the storage of elec- 


tricity, and particularly the rights in inventions belonging to Mr. . 
Max Bussmann for an electric lamp specially adapted for use in. 


mines. The promoter of the company wss Mr. V. C. Doubleday, who 


with 12 other gentlemen financed Mr. Sussmann duriog 1893, 


and between them expanded £2,400 prior to the formation of the 
company. When the company was registsred, Mr. Doubleday and 
Mr. J. A. Bucbanan became directors in spite of the fact that they 
were interested in the sale. A рор was privately issued in 
February, 1894, and shares to the ue of £367 were subscribed, 
which sum represented the working capital of the company at its 
A E wagers It was not specifically stated in the prospectus that two 
of directors were interested in the sale, and it might be that the 
gentlemen named had rendered themselves civilly liable to repay 
money to the company, in consequence of that fact not being dis- 
cl Under the purchase agreement 20,000 shares were issued to 
the vendor, and 12,500 of the number were divided between the 
gentlemen who had pue the money for the patents. The re- 
maining 7,500 were ed to Mr. Bassmann, but were subsequently 
transferred to some of the same persons. Two sums of £500 and £250 
respectively were borrowed from Mr. Buchanan on the security of de- 
bentures. During 1895 negotiations were entered into with Mr. Harry 
Seymour Foster for the promotion of the Sussmann Electric Miner's 
Lamp Company, Limited, to acquire the whole of the Exploitation 
Company's inventions and patent rights. Mr. Foster was to 
receive £20,000 in cash and shares out of the £45,000 which it was 
intended that the Sussmann Company should * for the inventions. 
The last-named company was registered on May 6th, 1896, aud two 
days later an agreement was entered into for the sale of the patents 
for £45,000, the purchasers agreeing to allot deferred shares to the 
company and to give them one-third of all moneys, royalties, or 
other consideration received from the sale of the foreign patents. It 
was stated that the issue of the Sassmann Company's prospectus 
resulted in applications for 19,000 shares including 11,580 shares for 
which Mr. Foster obtained underwriting contracts. Having regard 
fo an arrangement which existed between the two companies, the 
Sassmann Company was to retain £12,500 for working capital which 
left only £7,500 for the payment in cash under the purchase contract. 
Mr. Foster was paid £6,340 in cash ard shares for £13.660, but the 
vendor company received only £650 in cash and £24,950 in shares. 
The secretary ascribed tho failure of the company to the limited 
subscription for shares in the Sussmann Oompany which resulted in 
& very small sum being received in cash upon the sale of the property. 
The unsecured debts were returned at £433 and there were claims to 
the amount of £720 on debentures, whilst the assets consisted of 
shares in the Sussmann Company to the value of £1,102. In the 
absence of a quorum the meeting of creditors was formally adjourned 
for a week. The shareholders deputed the Official Receiver to act as 
the liquidator and wind up the company in the usual manner. 


Life Baoy with Electric Signal Lamp.—The greater 


part of loss of life in connection with shipwrecks at night is due to 


the inability of the victims to get hold of an object which will keep 
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them afloat until the lifeboats can reach the place of the disaster. 
Oaptain Meller's electric life buoy is considered to supply an 
excellent means to cope with this difficulty. The buoy consists of 
a large cork ring which is covered with stout sail cloth, and of an 
electric lantern which is mounted on a tubular pole. The incan- 
descent lamps in the lantern receive their energy from an electric 
accumulator placed in a strong metal case at the foot of the lamp 
pole. This lantern is placed almost in the centre of the cork ring 
and connected toit by means of a universal joint which enables the 
lantern to remain in an upright position while the ring is pitched 
into all possible positions by the waves. The reason for not placing 
the lantern exactly in the centre of the cork ring is to create a 
tendency of the latter to fold into a plane with the crossbar and to 
fix readily to the side of vessels. The pole of the lantern passes 
through a crossbar which is connected with the switch of the 
lantern. A spiral spring is inserted between this crossbar and the 
lantern head and "ende to put the switch “on.” It is, however, 

revonted from doing во as long as the whole apparatus is suspended 
by its crossbar, as the weight of the former suffices to compress the 
spiral springs. But the lights may be tested while the apparatas reste 
on its support, and, as soon as it leaves it and gets immersed in the 
water, the spring acts and the light is switched on. Theoork ring is large 
enough to accommodate one or two people inside, and a number of rops 
loops are provided for others to to it. Tae accamulator is of 
Zerning's metalloid type, with which shifting or crumbling of the 
plates is said to be impossible as the interstices are solidly filled up 
with a substance that retains the electrolyte and prevents apilling 
under the most severe conditions the battery can be put to. On the 
other hand, the electrolyte is readily given off to the plates for the 

urposes of the electro-shemical action while the light is switched on. 
The conditions which this battery has to falfil differ materially from 
those under which accumulators have usually to work, as this accu- 
mulator has only to serve for a very fow discharges, but it must be 
able to retain its charges for a very long period. Zsrning’s accumu- 
lator is claimed to fulfil these conditions to a тет high degree. The 
top of the gun-metal vessel in which it is rigidly placed has a 
screwed-on cover for inspection and for replenishing the electro 


lyte. The stem of the lantern is made of а solid drawn steel 
tub» which offers ample protection for the leads which connect the 
accumulator with the iamp. These leads pass first through stuffing 
boxes in the cover of the accumulator before they enter the 
tube, the lower part of which is filled up with a suitable non- | 
conducting material as an additional precaution. The lantern pro 
consists of a stout spherical glass vessel similar to those used 
nautical purposes, and fitted on top and bottom with water-tight gun- 
metal covers. Below the top cover an ebonite plate is provided 
which carries the terminals of the leads from the accumulator, and 
also two incandescent lamps with their terminals. Oa the bottom 
cover is mounted an electro-magnetic ewitch which throws the second 
lamp into circait when the first gete unserviceable by any cause 
whatever. We are informed that extensive trials have been made 
with this electric safety buoy by independent experts, who report 
very favourably about it; and amongst those who have taken it up are 
the German Imperial Navy who have bought a number for further 
trials. The Anchor Electric Company, of 39, Victoria Street, 
Westminster, have taken up the manufacture, and propose to give 
exhibitions of its efficiency. | 


London and Provincial Electrical Company, Limited, 
—Iu the Companies Winding-up Court on Monday, before Mr. 
Justice Wright, counsel appeared in support of a summons taken out 
by Mr. Hullins, receiver and manager on behalf of the debenture 
holders of the London and Birmingham Brass Founders Company, 
Limited, who asked that the liquidator of the Electrical Company 
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might admit him as a creditor of the company for £146 53. 64. It 
was a claim for goods gold and manufactured by a brass founders’ 
company in the ordinary course of their business, and it seemed tbat 
the defence was that the agent who ordered the goode, which 
consisted of 50 gross of screws and pins, had no authority to order 
more than £2 worth at a time. Counsel, however, submitted that on the 
printed order forms supplied there was no intimation of thie, and 
that the printed words " No gocds will be paid for unless accom- 
panied by th: order" were sufficient to render the company liable. 
Mr. Hamilton, for the defendant company, said that £9 7s. had been 
paid into Court, and he produced an affidavit from the agent who gave 
the order stating that he was only a foreman. His Lordsbip, after 
some arguments, said he was not satisfied with the sffidavit as to 
authority, but he found for the applicants for £55 11e. 5d., with 
costs. .- 


Montauk Fire Detective Cable.—In the ELECTRICAL 
Review for January 14th, 1898, page 60, we gave an illustrated 
description of what was then known as the Montauk multiphase fire 
cable, but the new title at the head of this note is free from any con- 
fusion of terms which “ multiphase" might convey to the mind of the 
English reader. Mr. James F. Butterworth, of 28, Queen Street, 
E.C., is introducing the cable to the English market. The construc- 
tion of the cable and the details of the wiring were describ:d on the 
date mentioned, but we may briefly state that when a fire occurs in the 
neighbourbood of the wire, the heat fuses and expands the inner 
fusible coating and forces it cut through the insulation into contact 
with the overlyiog return wire, thus forming а metallic contact 
between the inner and outer wire, closing the circuit, and turning on 
an alarm. When the circuit is automatically closed, the current 
energises magnets in a controller, which then act upon a system of 
amall levy 18, and release a clock mechanism, so giving the signal by 
means of rotating discs which, by make and b contacte, ring the 
bell and indicate the locality of the fire. The cable is of excellent 
use also for burglar alarm purposes, as, if an attempt be made to cut 
the wires, the pliers form & metallic connection between tbe inner 
and outer wires of the cable and close the circuit. It may be 
mentioned that it takes actual flame or 360° Fahr. without flame to 
cause the wire to send an alarm, thus preventing false alarms from 
ап overhea'ing of a building which might not always be dangerous. 
Every fractional part of the wire ie, of course, an -giving 
point, and for warehouses it would be a sure protection to have the 
wires placed up above goods on winding reels in such a manner that 
they can te easily removed in the morning and pl&ced in position 
again at night. By means of tbe necessary connections it could be 
arranged for any building equipped with the cable to be connected 
with the аре excbange во that, if desirable, the operator there 
would be informed of what was occurring and could immediately 
acquaint the Police or Fire Brigade thereanent. We are given to 
understand that the U.S. Navy are trying it in their coal bunkers 
with a fusing point of 220° (obtained by cadmium) in order that the 
alarm may be given in the captain's room if fire is developing in the 
coal bunkers or hold. The Superintendent of the Boston Fire 
Department has expressed the opinion that the cable is superior to 
the isolated thermostats used in the present automatic systemr. 
Another point in its favour is the decision of the executive com- 
mittee of an American underwriter's asecciation last year to make an 
allowance for а fire alarm box system, with watchman, of 7j cente. 
off the usual rates, but where the Montauk cable is used without 
watchmen, to allow 10 per cent. The reason for this is ‘hat the 
cable, unlike the watchman, neither slumbere nor sleeps. We believe 
that Mr. Butterworth basa model of this very ingenious system 
open to inspection at the address mentioned above. 


New Oil Filter.— Messers. Shelby & Co., of Finsbury 
Circus Buildings, E. O., are introducing а new oil filter, shown among 
our advertisements. Its method of operation isas follows :— Tae 
filter is filled with pure warm water to the level of the lower gauge 
cock. The waste oil is poured in at the top and first passes through 
a pan of cotton waste which collects most of the impurities. It then 
passes into the chamber and down the perfora pipe, where it 
meets the water. The weight of oil їп the chamber above, however, 
carries 16 down to the perforated filter plate, where it spreads under 
pressure in a very thin film, becoming thoroughly mixed with the 
water. The oil then riscs through tbe perfora ions to the surface of 
the water, by which time it is quite pure and can be drawn off for 
use. The dirt settles at the bottom and can be drawn off at the 
lower cock without interfering with the continuous action of the 
filter. A steam coil is provided underneath the false bottom ; but if 
the filter is kept in a warm place, c.g., near the boilers, steam con- 
nection is unnecessary. The temperature which has usually been 
found to give the best results is from 115^ to 120° F. A point claimed 
in favour of this filter is its simplicity of construction, there being 
nothing to break or get out of order. 


Partnership Notice. — Mr. F. F. Bennett, consulting 
engineer, of Manchester, has taken Mr. Aubrey W. Thomas (late 
engineer to the Keswick central station) into partnersbip, and will in 
future practice under the title of Bennett & Ward Thomas. 


Pritehard v. Bromley (Kent) Electric Light and 
Power Company.—In the Qaieen's Bench Division of the High 
Court, before Mr. Justice Ridley, sitting without a jury on May 31st, 
the case «f Pritchard v. The Bromley (Kent) Electric Light and 
Power Company was heard. Mr. O. E. Jenkins, Q.C, and Mr. 
Blverton, and Mr. Jenkins appeared for the plaintiff, and Mr. Jelf, 
QC., and Mr. Hume Williams, Q O., for the defendant company. 
lois was an action brought by Mr. Alfred William Pritchard to 
restrain the defendants from committing an alleged building trespass 
and he also clsimed damages. Ia 1892 the plaintiff became the 
owner in fee of certain land and premises in West Street, Bromley, 
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and it was said that the defendants p to establish in the 
centre of Bromley and immediately contiguous to the plaintiffs 
3 extensive works for the generation of electric power and 

ght for the purpose of supplying current to Bromley and 
Obiselhuret and district. The plaintiff alleged that the defendants 
bad committed trespass on his premises by the erection of a high 
wooden hoarding along the entire length of the plaintiff's building 
on the South Side and situated only a few inches distant, which 
besides being on plaintiff's land entirely covered up two windows on 
the scuth side of the premises. He als» complained of the erection 
of а chimney stack, 120 feet high, which was only 27 feet away from 
his premises. The defendants denied that the plaintiff had acquired 
the 5 rights to light in respect of the south windows, and 
generally denied the pnus e allegations. They also said that 
what thoy did was by virtue of the lease and licence of the plaintiff 
verbally given by him to Mr. Gra'z, the builder, who was executing 
the work early in May, 1898. The defendants also denied that 
either the chimney stack or their works generally caused a nuisance. 

His Lordship in the result came to the conclusion that the 
plaintiff had failed to make out his case with regard to the hoarding 
on the south side of his premises. He, however, beld that defendants 
had committed a trespass by putting conorete on bis land, and on 
this head awarded him jd. damages. With regard to the obstraction 
of light and air on the western side the plaintiff was awarded £35 
damages, and the general costs of the action. The defendants, 
however, were award d the costs of the issue the plaintiff had raised 
and failed to prove. 


Rustschuk Industrial Exhibition, 1899.—Me. Arthur 
Gobiet, organising commissioner, appointed by the Bulgarian Govern- 
ment for the international section of the above exhibition, sends us a 
communication explaining to some extent the arrangements for his 
section. It comprises all machine?, motors, прратабш, tools and 
implements of every industry and handicraft, an iculture. The 
exhibition will be opened on August 14th next, and numerous visitors 
are expected from Roumania and Sarvia. Diplomas and prises 
will be awarded. For particulars address Mr. Gobiet at Prague 
Karolinenthal, Bohemis. 


Search Lights.—A re-arrangement of the electric search 
lighte at Milford Haven has recently been carried out. More power- 
fol lights have been introduced with а view to commanding the 
entire Haven. 


Single- Phase Alternating Current Motors.—The | 
General Electric Company, Limited, inform us that the Maschinen- 
fabrik Oerlikon, whom they represent over here, bave made some 
important improvements in their well-known single-phase alternating 
current motors, and they can now build macbines from д; H.P. to 
4 H. P., with a starting torque equal to th of that at fall load, the 
starting current not exoeeding the normal full load current by more 
than 50 per cent. These motors are without collector rings, and are 
provided with a starting device consisting of a starting box aad 
awitch with an induction coil and resistance. They also build motors 
with collector rings from 2 H.P. to 100 H.P., and these bave a start- 
ing torque equal to 3rd that of fall load, without drawing more than 
their normal full load current. For these an additional starting re- 
sistance in the rotor circuit is necessary. With these improvements 
the motors are now provided with a pulley of double width—a fast 
and loose pulley on the motor itself can be dispensed with in most 
instances, and will only be fitted when specially required. From 
18 H.P. upwards these motors can also be made for high tension. 


We are informed that the efficiencies obtained are high, as the 
following instances will show :— 

Horse power 8 | 9 | 30 | 70 
pas I ee ў 2 | 7 OD = Se ee gee cV Eu uen 
Half loaded. . 76% 81 3% | &9% 
Full 97 eee eee | 80 96 85 87 96 | 95 /o 


At the factory a large stock will be kept of machines partly 
finished and partly ready for winding. The General Electric Com. 
pany are now arran to keep in London а stock of the sizes most 
in and for speedy execution of orders. 


Trade Announcement.—Messrs. Dobson & Curtis Bros., 
of Dublin, Cork, & „, have appointed Mr. P. Jones, High Streef, 
Bangor, th-ir agent for that town. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The Watching and Lighting and Tramway 
Committees have conjointly been considering the lighting arrange 
ments in George Street, and what alterations will be necessary in 
view of the erection of an overhead trolley tramway. After dis- 
cussion, it was agreed to light the street from the side, instead of 
een as at present, by means of brackets projecting from the 

ouses. 

The Committee recommends that the price of current for motive 
poner for the six months from July 1st, 1899, should be fixed at 3d. 
or * first hour daily of the maximum demand, thereafter 1d. per 
unit. 


Vol. 44, No. 1,124, Jonn 9, 1699.) 


THE ELEOTRIOAL REVIEW. 


985 


Altrincham.—The Altrincham Electric Supply Oo., Ltd., 


during the four years of its existence, has made considerable progress. 
Notwithstauding initial difficulties, a substantial profit has bsen 
made, which has been appropriated to the sinking fund, and toa 
reduction of the meter and transformer charges. Nearly 30 miles of 
mains have been laid, and there are attached to the same upwards of 
400 consumers, representing 24,230 8-C.P. lamps. 


Asylum Lighting.—The construction of the new build- 
inge at the City's asylum at Stone is proceeding as rapidly as labour 
disputes will permit. Messrs Mavor & Coulson bave obtained the 
contract for the lighting of the institution by electricity. Messra. 
Tinkers will supply the boiler work. 


Blackburn.—At last week's Town Council meeting the 
Electricity and Tramways Committee recommended that the con- 
sulting and electrical engineers be instructed to prepare detailed plans 
and estimates of extensions to the electricity works, and that applica- 
tion be made for the necessary borrowing powers. They also recom- 
mended the preparation of plans, &c., for the conversion of the 
Darwen, pod id og and cemetery sections of the steam tramways to 
the electric system. 


Blackpool.—At Monday's Council meeting the Electrio 
Tramway Committee recommended the reduction iu the charges for 
electricity from 8d. to 7d. Ме, Brodie, the chairman of the Com- 
mittee, said the reduction would mean à decrease in the revenue of 
£1,000 а year. The working experises had been reduced 30 per cent. 
during the year, and in time the engineer hoped to charge as they 
did at Brighton. The overhead trams would be working this week, 
and the doubling of the Promenade lines would be completed ina 
month. The minutes were approved. 


Bolton.—The Town Council on Wednesday adopted the 
recommendation of the Electricity Committee that £100,000 be bor- 
rowed forextensions in connection with the electricity department. 
Dr. Panton said the committee had come to the oonclusion that it 
was absolutely necessary they should have farther borrowing powers 
in view of the extension which would be required before long. The 
engineer’s original estimate showed that £93,000 was required. They 
had now borrowing powersfor £68,222, and were overspent by £2,387. 
The committee meant to do a great deal with the £100,000. They 
wanted new engines and engine beds, a new chimney, a condensing 

lant, extra generating machinery, a travelling crane, five new 
pumps, economisers, mechanical stokers, coal conveyers, 
dynamos, switchboards, accumulators, &c. In addition they had to 
provide additional mains for the extended borough. Application is 
to be made to the Local Government Board те loan. 


Bonchurch (1.0.W.) — The Ventnor Electric Light and 
Power Oompany says that it can light the village with electricity 
by August lst if the order is given at once. The Parish Council 
bas accepted the offer, andis asking the Isle of Wight Rural District 
Council for permission. 


Bournemouth.—The Electric Lighting Committee has 
to consider the surveyor's pro with regard to 
using power from the refuse destructor for electric lighting purposes. 


Brazil.—A company has just been formed in Brussele, 
with a capital of £50,000, to be known as La Compagnie d'Entre- 
prises Electriques de Para (Brazil). 

Barg AE S. J. Watson has recently prepare two 
reports for the Electric Lighting Committee on the made to 
consumers for electric supply. Tho Committee has ided not 
to alter the charges for lighting current, but those for motive 

wer current will bə altered from 21d. per unit to Sd. for the first 

our's average use per day and 1d. afterwards, and certain reductions 
are to be made in meter rente. Mr. Watson hinted that it might 
be worth taking up a hiring-out system for motors at a later date. 


Canterbury.— Current was on lst inst. switched on at 
the Foresters’ Hall. The installation, which has been carried out by 
Mr. E. J. Philpot, consists of :—Largo hall, three coronas with 25 
frosted lamps, 8-O.P., two each with 15 lamps with shades, 16-O.P.; 
platform, two, with shades, 16-C.P.; billiard room, eight 16-0 P.; 
reading room, four 16-0.P.; dressing room, lavatory, and corridor, 
18 16-:0.P. All lamps are controlled from а distribution board 
fitted in the main corridor. 


Cardiff.—The Electrical Committee are concerning them- 
selves too much about a matter which is rightly within the province 
of the electrical engineer-in-chief. Oae of the electricians at the 
station resigned on account of ill-health, and Mr. Applebee recom- 
mended the appointment of a certain man to take his place. But a 
member of the committee seemed anxious that the best fitter in the 
works should be promoted to the post of assistant electrician, and in 
spite of Mr. Applebee’s remonstrances that there was no fitter 
qualified to take charge several speakers pressed the matter. In the 
end a compromise was effected, and it was agreed that the most 
experienced fitter be put on the work for a month on trial under one 
of the electricians. 

To lay mains up Oastle Road, Albany Road, and Wellfield Road is 
estimated by the engineer to cost £2,476, and the promises to take 
supply are sufficient to more than cover all expenses. The Electric 
Lignt Oommittes Las resolved to carry out the work, and the money 
will be raised at once. 


Chelmsford.— The committee which has been considering 
the question of purchasing the undertaking of the Electric Light 
Company, has further discussed Mr. Hammond’s report with him 

y, and it is expected that by the end of the month a special 
council meeting will be held to consider the matter. The company 
is being requested to abate the smoke nuisance at the works. 


Coventry.—The Coventry City Council on Tuesday 
received the annual report of the Electric Light Committee; the 
period covered, however, was 15 months, iu order to bring it in liae 
with other departmental reports. The number of consumers bai 
increased from 100 to 185, and the lamps connected from 8,149 
(8.0.P.) to 10,699. Farther connections were being made. The 
number of units sold had increased from 79,583 to 149,547, and the 
revenue from sale of current and meter rental] from £1,958 193. 81. to 
£3,597 25. 94. The profit on working was £333 8s. 544., against 
£108 28. 84d. The profit would have been substantially greater had 
not the expenses been swollen by an exceptional item of £333 1s 10d. 
for repairsaud maintenanca of mains, as compared with £80 133. 6d. 
last year. The mains were now in & satisfactery condition, and the 
item for maintenance might be expected to be in future of normal 
dimensions, The charge for interest on capital was £1,075 128. 54.; 
temporary loans, £77 13s. 4d.; payment to steck redemption fund, 
£782 17s. 8d.; and composition for stamp duty, £26 14s 4d., 
together amounting to £1,962 17s. 6d. Deducting the working profit 
of £333 83. 54d., the net charge on the rates was £1,629 9з. 34d., as 
against £1,558 7s.114d.last year. Alderman Hill moved the adoption of 
the report, which he described as of a progressive nature. Upon the 
completion of the mains the department would be able to supply & 
greater number of customers, and a new scale of charges had been 
introduced with a view to giving an abatement after a certain amount 
of current had been used. The financial policy of the committee 
was severely criticised by Alderman Andrews (chairman of the Gas 
Committee), and daring the subseqient discussion the drawing of 
comparisons between the gas and electric light undertakings was 
strongly condemned by several membors. The report was adopted.. 


Darlington.—The Local Government Board will shortly 
hold an inquiry into the application of the Council for sanction to 
borrow £30,000 for purposes of electric lighting. 


Dartford.—The Urban District Council have appointed 
Mr. W. C. C. Hawtayne as consulting engineer. 


Dawlish.—A committee of the Council is considering а 
letter from Mesers. Taylor & Field with a proposal for a company to 
take up the electrico lighting of the town. 


Derby.—Tenders for building the superstracture of the 
engine house and boiler house at the eleotricity works extensions 
bave been invited, and that of Mr. Hy. Vernon (£5,369) accepted. 


Dover.—The Electric Light Company has informed the 
Town Council that the board is by no means anxious to part with its 
undertaking, aud could not ask the shareholders to consider any scheme, 
unless on the most advantageous terms. They therefore declined to 
propose terms, but suggested that if the Corporation would propose 
terms which the directors could recommend, they would give them 
careful consideration. At the Council meeting no observations were 
made, and the matter was allowed to drop. 


Dundee,—The accounts of the electricity department for 
the past year show a balance of £1,945 16з. 9d. The Gas and 
Finance Committees last week fixed the charges for electricity as 
follows :—For any amount of energy up to 20 units. 63. 8d.; for each 
unit above 20 units, 4d.; consumers of above 10,000 units to Ъз 
supplied at 3d. per unit above 10,000, subject in all cases to a dis- 
count of 5 per cent. if account paid within 28 days. The public 
electric lamps are to be charged at the rate of £16 10s. each, being 
£3 10s. less than last year, and energy for motive power is to be 
supplied at 2d. per unit instead of 241. last year. The expenditure 
of the electricity department was estimated at £7,039 6s. 7d., but it 
actually amounted to £6,877 183., being £161 8s. 7d. below the 
estimate. The income was calculated at £7,553 17s. 8d., and amounted 
to £8,823 14s. 9d., an increase of £1,269 17s. 1d., and an excess over 
actual expenditure of £1,945 16s. 94. For the current year the 
revenue, includiog this balance of £1,945 163. 9d., is put down at 
£10,675 16s. 9d., and the expenditure at £10,065 12s. 6d., bringing out 
an estima*ed surplus of £610 4s. 3d. 


Ealing.— Last week a Local Government Board inquiry 
was held into the application of the District Council for permission 
to borrow £44,822 for electric lighting purposes. Loads amounting 
to £44,822 have bsen already sanctioned. The clerk stated that all 
the money had зеп spent except £24,000. As a business concern 
they were, under their provisional order, bound to supply people who 
wanted current. The works were opened in 1894; they were arranged 
on the assumption that 5,000 private lights would probably b» required 
within three years. But in the result, that estimate of the demand 
was trebled within three years, and now, in less than five years, they 
had 24,000 lights actually connected; 600 more are waiting to ba. 
connected. Applications are coming in every day. The financial 
result is, that at the present moment they are practically paying their 
тау. There is а large capital outlay at present, and they could 
hardly hope to realise actual profits. But Jast year the revenue was 
equal to all the expenditure, including the sinking fand. Mr. Jones 
and Mr. Knight then explained to the inspector the works for which. 
the new loans were required. 


Eccles,—At a meeting of the Town Council on Monday, 
the town clerk was instructed to apply to the Lecal Government, 
Board for sanction to a loan of £1,793 63. to complete the 
farnisbing and electric lighting of the new Town Hall premises. A 
brief discussion ensued as to the extension of the supply of electricity: 
to the whole of the town, in the course of which Mr. Alderman 
Kendall said the Committee hoped very shortly to come before the; 
Oouncil to ask for permission to extend the plant, so as to cover the 
whole of the borough, as it was felt that such an extension would be 
advantageous. - 23 2 р A 
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Erdington.—A member of the Council has brought up 


the electric lighting question with a view to engaging expert advice 
thereupon, and also applying for a provisional order. The matter 
was to be discussed on Wednesday. ° 


Essex.—An important electrical scheme is projected for 
an estate in Essex. It includes about 200 I. H. P., distributed 
electrically, a trolley line, and electric lighting. Messrs. Taylor 
and Field, consulting engineers, are reporting upon the matter. 


Glasgow.—The sub-committee on the electric lighting of 
the streets has agreed that, looking to the more important streets 
which require improved lighting, the electric lighting of Orown 
Street should not be preceeded with in the meantime. Mr. Hamilton, 
the inspector of lighting, has been instructed to prepare estimates of 
the relative cost of lighting by electricity Sauchiehall Street to Over- 
newton, Argyll Street and Buben Road to the bridge across the 
5 Partick, Bridge Street to Queen's Park, and Paisley Road 

e to 


Grimsby.—The Local Government Board having sanc- 
tioned the Council's proposed loan of £43,500 to carry out an electric 
lighting scheme in the borough, the Corporation Publio Lighting 
Oommittee has recommended the acceptance of the tender of Messrs. 
Hewins & Goodhind for the erection of buildings and chimney shaft 
at a cost of £11,525 2a. 


Islington.—The Vestry at the meeting on Friday 
adopted a report of the Electric Lighting Committee in reference to 
the propcsed addition of condensing plant at the electric light 
station. Mr. A. Gay, the chief electrical engineer, estimated that 
compe plant capable of condensing 20,000 lbs. of steam per hour 
could be installed for £4,000, and it was decided to carry out the 
scheme and to raise the money by loan. It was estimated by tke 
engineer that the economy likely to result from the plant would 
amount to about £800 per annum. In a further report the Com- 
mittee stated that they had considered the question of sinking 
artesian wells ‘so as to effect a saving over the present expenditure 
for water supplied to the boilers by the New River Company at 8d. 
per 1,000 gallons. The engineer recommended that two tubular 
wells should be sunk to a depth of 500 feet each, апа that two pumps 
and engine should be provided at а cost of £2,750. Mr. Gordon, 
chairman of the Committee, in moving the adoption of the scheme, 
stated that it was estimated the water would be raised at a cost of 
lid. per 1,000 gallons, thus showing & very considerable saviog over 
tbe present expenditure. After а long discussion, an amendment 
moved by Mr. B. James was adopted by 44 to 37 votes deferring the 
consideration of the question for six months. 

The Guardians last week opened tenders for the electric light 
installation at Highgate Hill Infirmary. There were 22 in all, 
ranging from £10,117 to £6,880. The estimate of Mr. Enright (the 
electrician) was £5,900. The tenders have been referred to the 
Building mittet for report. 


Italy.—A scheme has been prepared with reference to the 
utilisation of the water power of the Caluso Oanal in the Canavese 
district of Redmont. It is estimated that 400 H.P. would be 
available for the generation of electrical energy for lighting and 
traction purposes iu the district. 


Keighley.—The Gasworks Committee recently asked the 
Oorporation for power to appoint an electrical engineer at £300 per 
. annum. The applicants for the post have been reduced, and an 
appointment is to be made shortly. 


Kendal.—A sub-committee, after visiting various towns 
to inspect electric lighting installations, has reported to the Council 
recommending the adoption for Kendal of the low ro direct 
current three-wire system, as advised by Messrs. Handoock & Dykes. 
With reference to the proposed water-power scheme, as the water 
available in connection with the Fisher Tarn reservoir will not be 
sufficient to adequately meet the probable demand, a central steam 
driven plant is proposed at the commencement, with the suggestion 
that the Fisher жа proposal be reserved for future extensions. It 
is recommended that the electricity undertaking be worked conjointly 
with and upon the site of the gasworks. A plant for 2,500 8-O.P. 
lamps, with ротах in the engine and battery rooms for increasing 
to 5,000 8-O.P. lamps, is estimated to cost £10,000, with a yearly ex- 
penditure, including interest and sinking fund, of £1,030, and a total 
income of £1,088. The sub-committee advised that steps be taken 
to ascertain the probable number of lamps required, and afterwards, 
if desirable, to eall in expert advice as to details. In moving the 
adoption of the report at last week's Council meeting, Alderman 
Monkhouse said that the reports of Messrs. Handcock and Dykes did 
not differ very much from that of the sub-committee, except that 
they were on larger lines. The adoption of the report was carried. 


Live l.—In a recent report on the practice of the 
Electric Power and Lighting Committee in regard to service lines, 
meters, and free wiring as compared with that of other local 
authorities, Mr. A. B. Holmes, city electrical engineer, says that he 
does not think it desirable to at present reduce the charges for ser- 
vice lines and meters below actual cost with a view to increasing the 
demand for current, as there is difficulty in meeting the demand. 
Possibly at & future date some such step may be advisable for 
increasing the business of the electricity department. 


Lianelly.—The Council is in danger of having its pro- 
visional order revoked, as the time allowed bas expired. As a firm 
of London solicitors is anxious to get hold of the order, a special 
Council meeting will be held to consider the situation. 


Londonderry.—The Corporation are considering the 
question of establishing a private electric lighting system in the city. 


the Corporation electric light department. The net pro 


Lancaster.—A successful year has been 3 in 

on the 
year, after putticg aside £200 to the reserve fund, is £1,191 Ss. Id. 
The income from the sale of current increased from £2,383 19s. td. to 
49, 477 9s. 1d., an increase equal to 45 per cent. The goes to 
the relief of the rates. The amount of capital expended is £28,663 
135. 5d., and borrowing powers have been obtained for £35,000, 
Tenders have just been let for stores and workshops. The financial 
details of the rtment for the year show that it is now not only 
thoroughly established as a rate-paying department but has 
cleared off the losses of the first two years, as will be seen by the 
following :— 


£ s. d. E . d. 
Profit 1896) 87 19 8 
T 997-8 .. e " T s ге .. 598 7 2 
» 1898-9 .. is Am у» ie РЕ .. 1191 8 7 
— 1,877 10 6 
Loss 1894-5 a КЕ 878 11 7 
"ogg 1895-6 oe ee ee ee ee er eo 580 8 11 
918 0 6 
Net profit since established  .. t E T i» 964 9 
The comparative figares will show the progress :— 
1896-7. 1897-8. 1898-9. 
Income— 
Sale of current, less discount .. £1,795 £3,494 28,477 
Rents of meters oe T 119 1 1 
Public lighting is E ee 884 504 529 
Sale and repairs of lamps, Кс... 248 278 538 
Expenditure— 
Manufacture of electricity T 805 952 4,9032 
Distribution and management .. 447 490 786 
Rents, rates, and taxes es 97 84 96 
Debt redemption .. 535 ai 277 277 п 
Interest on capitaldebt ..  ... 715 115 115 


The increase under the head of distribution and management is 
mainly due to “cost of labour and fitting upon consumers’ premises, 
and lamps sold,” which accounted for £486 Os. 7d. in the year jast 
closed, compared with £295 12s. 3d., for the preceding 12 months. 


. Capital expenditure upon the electricity works amounts to £28,663 


13s. 6d., an increase during the year of £4,451 9s. 1d. The premiums 
obtained on the Corporation 3 per cent. redeemable stock, lees 
compensation to m s again brought forward, reduces this 
amount by £319 17s.8d. Daring the year a reserve fund has been 
commenced, and £200 placed to it. The amount set aside for the 
redemption of stock, with interest acorued on investment, is £1,159 
10s. 2d. Taking into consideration the sum of £4,896 18s. 9d. owing 
to the treasurer, and the £41 118. amount of cash in hand, the 
liability of the Oorporation on the electricity department is 
£25,221 12s. 10d. | 


Lynn.—The Town Council has decided to extend the 
electric light mains so that all the streets at present lighted by gas 
shall be lighted electrically, and application is to be made to the 
Local Government Board for power to borrow £2,500 to meet 


the coat. 
Maidstone.— Messrs. Stevens & Barker, electrical 


engineers, of Maidstone, have, in accordance with instructions from 
the Urban District Council, prepared and submitted a scheme for the 
electric lighting of the town, in which they have such confidence 


fion not prove a success. Messrs. Stevens & Barker pro having 
Ж Tio brake H.P., 


supply current under rapidly varying loads for tramway work if 
iu and the condensera to be supplied from a tank of 7,000 
gall 


Manchester.—The Corporation are making active pre- 
parations to carry out the tramwaya municipalisation scheme in the 
city. The Electricity Committee have accepted the tender of the 
Westinghouse Electric Company, Limited, for the supply and erection 
at the Bloom Street generating station of four 1,800-kw. combined 
engine and dynamo machines. In connection with the scheme 8 
statement was made by Councillor G. К. Ashton at a meeting of tram- 
way employés held the other day, that during the next two years 
stupendous amount of work would bave to be accomplished in pre- 
paring and equipping the lines for electric traction and the provision 
cf about 600 electric cars. The Manchester system would consist of 
about 100 miles of rail. It was anticipated that the expenditure on 
the work would entail an expenditure of about а million pounds 
sterling. 


Morley.—The Town Council has appointed Mr. Herbart 
Drewett, borough electrical engineer, at £150 per annum. 


Newton Abbot,—A Bill confirming the provisional 
order granted by the Board of Trade to the Urban Electric Supply 
Company has been issued. 


Oswestry.—At the last Council meeting it was reported 
that at a committee meeting of the Council the town clerk read 3 
letter from the Oawestry Electric Light Company, offering to sell the 
undertaking for £11,750, and further stating that extra masbinery 

urchased by the company since the offer was made must be paid for 
р addition. Не also read а report from Mr. Hawtayne, the expert 
consulted, stating the value of the works to bs £8,220 108. 4d. It 
was afterwards resolved, on the motion of Councillor Daniel, 
Mr. Hawtayne be requested to attend a special meeting to be called 
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by the Mayor, and that at such meeting a committeo be appointed to 
negotiate with the Electric Light Company, and arrange for the 
purchase at a prica not exceeding the amount to be fixed by such 
meeting. 


Shorediteh.—The Vestry on Tuesday elected the members 
of the Lighting Committee for the ensuing year. On a ballot, Mr. 
B. G. Porter, late chairman of the Vestry, received the highest number 
of votes for the committee, viz, 50, whilst Mr. H. E. Kershaw was 
s: cond with 49 votes. The selection of a chairman was left for the 
decision of the committee. The Lighting Committee reported that 
they had received quotations from Messrs. Green & Sons, Limited, 
for the supply of an additional cconomiser at a cost of £410 8s, and 
from Messrs. G. and J. Weir, Limited, for two feed pumps cspable of 
dealing with 3,000 gallons of water per hour at the price of £95 each. 
On the advice of Mr. Newton Buseell, chief engineer, the committee 
adn that they had accepted the quotations, and the Vestry approved 

т action. 


Stirling.—Satisfactory progress is being made with the 
Corporation electric lighting scheme under Prof. Kennedy. The 
worke will be situated on a site adjoining the Caledonian Railway. 
The buildings are pretty well advanced. The system is a three-wire 
with 460 volts across the outers, the pressure at the lamps being 230. 
Two Lancashire boilers, 28 feet by 8 feet, are to be supplied by Messrs. 
Anderton, while the engines, dynamos, steam piping and economiser 
are to come from Messrs. Mather & Platt. There are to be two 
120-I.H.P. engines and dynamos, and two 40-I.H.P. engines, each 
driving two dynamos, two feed pumps, a feed tank and an econo- 
miser. There are two batteries of 125 cells of 250 ampere-hours each, 
and two 3:6-kw. boosters driven by a motor. The battery is in the 
hands of Messrs. Prifchetts & Gold, and Messrs. James White & Oo., 
Glasgow, are supplying the switchboard. The arc lamps for 

ablic lighting are by Brcckie Pell, and the pillars by Messrs. W. 

Farlaue & Co. The Corpora! ion have arranged а very complete 
network of mains. Nearly the whole of the residential portion of 
the burgh has been mapped out, and all the business thoroughfs res will 
be provided for. The mains and street connections are being supplied 
by Mesers. Callender, who have commenced work. The mains are 
triple concentric armoured cable, laid direct in the ground. The 
outermost conductor is the middle wire, and is earthed at tbe station. 
The estimated cost of tbe contracts at present in hand is about £25,000. 
The scheme is being carried out by the Lighting Committee of the 
Police Commission, the convener of which is Bailie Wylie. Already 
there are numerous inquiries from householders, shopkeepers, &c. 
Considerable fillip tas been given to the Corporation’s new under- 
taking by the negotiations between the British Electric Traction 
Company and the Lccal Tramway Company, and if the negotiations 
for the conversion of the tramway from horse to electric haulage 
аге successful, it will be an immense advantage to the Corporation's 
station. The British Electric Traction Company intend constructing 
a new tramway from Stirling to Tillicoultry, tapping a number of 
fairly large villages along the route. The scheme is a very popular 
one locally, and the company is likely to be well supported by all 
classes. The maio difficalty, however, is the absorption of the 
Stirling and Bridge of Allan Tramway Company, whose line a£ present 
eovers а small portic n of the route. 


Stoke-on-Trent.—The Parish Council has asked whether 
the Raral Disttict Council would sarction the former body erecting 
electric lighting plant on land ad joining the sewage works, and would 
allow the use of the boilers at those works for working tbe electric 
lighting plant.—Mr. Sugden, the surveyor to the District Oouncil, 
said that the boilers would be quite adequate for the work suggested 
for some tocome. He had not gone fully into the question of 
the cost of an installation, but he was of opinion that, in view of the 

lant being worked by the sewage works boilers, 2d. per Bcard of 
Trade unit would cover the incidental expenses, and that the ordinary 
charge to customers of 6d. per unit would leave a considerable margin 
of profit. About 270 lamps of 16-C. P. would be required for street 
lighting. The cost of the installation would be £2,500. The pro- 
posal was well worthy of consideration. The District Oouncil has 
deferred the question until the next meeting. 


Sunderland.— Last Friday the electrical engineer reported 
to the Lighting Committee that the present accommodation at the 
electric light works would soon become inadequate to meet the 
demands made upon them. Orly taking into consideration the 
natural development of the electric light, the works would becoms 
totally inadequate in two and a half years, but considering the power 
which would be required to work the tramways, the capacity of the 
works would not suffice for more than 18 months. The committee 
agreed that they must look out at once for land to provide increased 
“лени, and a sub-committee was appointed to go into the 
matter. 


Sutton (Surrey).—The London Gazette contains notice 
of the intention cf the Urban District Council to tranafer its pro- 
visional order to the County of Surrey Electrical Power Distribution 
Ocmpany. The company pays £500, and is to commence operations 
witbin six months, partially completing the works within two years, at 
least £5,000 to be expended. The Council may purchase after 10 
years at a fair market valuation. | 


Todmorden.—A proposal that the Council put down elec- 
tticity works is being held over for another month. 


Wakefield.—'The Corporation has resolved to raise the 
salary of the electrical engineer, Mr. J. K. Brydges, from £200 to 
£225 per annum, and by £25 per annum up to £300. 


ELEOTRIC TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdare.—It is stated that opposition will be made to 


the application of the British Electric Traction Company to con- 


struct a light railway at Aberdare (the centre of a great Glamorgar- 
shire coal district). The grounds of opposition from several sources 
appear to be that the company is one of stran and not of resi- 
dente; that the railway will not be in ths bands of the municipality, 
bat in the hands of capitalists outside; and, again, that there may 
be possible damage to the road piping along the routes of the proposed 
new line in ons form and the other. 


Aston.—A member of the Council gave notice to bring 
forward on Tuesday last a motion that, as the Council was to take 


‘action re ite electric lighting order, the purchase of the Birmingham 


and Aston Tramway Company's lines, &o., shculd Ъз also taken into 
Consideration. He suggested that the General Purposes Committee 
consider both matters with the aid of whatever expert assistan 
might be necessary. 


Auckland (N.Z.).—According to the Financial Times 
the whole tramway system of Auckland is about to ba equipped with 
electrical plant by an English company, at an estimated cost of 
£160,000. | 

Batley.—It is probable that before the year 1901 electric 
tramways will make their appearancs in Batley. А municipal 
system of electric lighting, too, may with safety ba predicted before 
that time. Tne idea is, says tbe Leeds Mercury, that the Ocrporation 
should purchase а portion of tke rights of tne company, who now 
ran antiquated s'eam cars b:tween Dewrbary and Gomersal; that 
they should enter into some ar:angement with the neigbbouring 
authorities for the working of all or part of the existing line; that 
they should adopt the overhead elettric system of traction for the 
cars, and provide the requisite current from an electric generating 
station, which should ba made large enough to supply electricity also 
for the lighting cf the principal streets and for private lighting. 
Details are being considered b7 a Corporation sub-committee. 


Bournemouth and Poole.—Sir Courtenay Boyle, on 
behalf of the Board of Trade, has been hearing objections raised by 
frontagers against the above light railway proposal. The residents 
of Parkestone objected that, as they had steep gradients down to the 
new line it would be dangerous; and, further, the quietude of tke 
neighbourhood would be destroyed. Sir Oourtenay Boyle said the 
obj-ctors would bave to show that it was not only unnecessary, but 
that it was undesirable. Mr. Gregory, for the objectors, said his case 
covered both points. The inhabitants were already well provided for 
by a railway, and the echeme would never have been heard of bnt 
for two rival companies coming iuto the district to provide what was 
not wanted. Mr. Sydney Morse said they had the unanimous sup- 

ort of the Town Council of Pcole in favour of the scheme, and, the . 
bight Railway Commissioners having determined the local questions 
at an inquiry, he submitted that the petitioners could not be beard. 
Sir Courtenay Boyle over-ruled this objection, but reserved his deci- 
sion on the general question. х 


Brighton.—A deputation from the Town Council last 
week inspected the Halifax electric trams. 


Cheltenham.—A Light кшк Commissioners' inquiry 
will be held on June 23rd regarding Mr. Thomas Nevin's electric 
scheme. It seems that а good deal of the opposition bas now been 
dropped, notably that of the Gloucestershire County Council, who 
are now satisfied with the concessions which have been made. 


Croydon.—On Monday the Council discussed the question 
of purchasing and working the trams on the report of a special com- 
mittee, which advised purchass by agreement, and electrical working. 
The purchase would cost 250,000, and would be completed in Sep- 
tember. The approximate costs of the different systems of trastion 
were given as follows: 


Cable system v $3 92 . £9,000 per mile. 
Underground conduit Же is vs .. 10,500 n 
Accumulator system .. ә Sa is ee 5,145 3 
Surface system.. mae Vs гә T. .. 12,000 jí 
Overhead trolley syste ys ks M .. 6,500 » 


The cverhead system was considered to be the most efficient 
electrical system. The entire cost would be something like £142,000. 
That would include the whole purchase and the relaying of the entire 
track, and a three-mile extension, but it would not include the cost 
of the generating machinery. After discussion it was decided to 
adjourn, and the Mayor fixed Monday, the 151, as the date of a 
special meeting of the Council to diecuss the question fully. 


Darlaston.—The General Purposes Committee of the 
Urban District Council of Darlaston have considered the terms sub- 
mitted by Mr. Lycett on behalf of the British Electric Traction 
Company with regard to the widening of the various portions of the 


‘roadway along the route of the proposed light railway, and the com- 


mittee recommend that the proposals of the company be accepted 
subject to a proper agreement being entered into embodying the con- 
ditions and other claures with respect thereto as may be considered 
advisable. 


Darlington.—The Town Council had before it last week 


‘the question of the new tramway system proposed to be adopted 


between Darlington and Stcckton. It was recommended by the 
committee that members should visit various towns where the electric 
tramway system had been in operation for the purpose of gaining 
information. : 
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Derby.—The Tramways Committee of the Corporation 
have under consideration a joint report of the borough surveyor and 
the electrical engineer upon electric traction, and they are now 
engaged in inspecting the tramway systems adopted in other towns. 
The system in Derby comes into the hands of the Corporation at the 
end of the present month, and it is expected that electric traction 
will supersede the present means of workiog them, especially as 
extensive alterations and additions are about to be made to the 
electric light worke. 


Derby-Ashbourne.—The Derby and Ashbourne light 

way scheme still hangs fire, and the objections of the Derby Oor- 
poration to the form of rail and other matters in connection there- 
with will be heard by the Board of Trade on June 14th. Oa that 
date the Highways Committee will attend before the Board with 
their advisers and witnesses in support of their objections. It was 
hoped in many quarters that the railway would have been ready this 
summer, but it seems as far off as ever. 


Dewsbury and Spen Valley.—On 2nd inst. a confer- 
ence was held at the Town Hall, Cleckheator, in connection with the 
proposed electric tramway from Dewsbury to Oleckheaton. Repre- 
sentatives of the Dawabury Town Oourcil and of the Heckmondwike 
and Oleckheaton District Councils were present. 


Dudley and Stourbridge.—The Board of Trade have 
allowed the Dudley, Stourbridge and District Tramway Company to 
use steam on their line for a month longer, pendiog the completion of 
the electrical equipment. 

The reconstruction of this line is proceeding so rapidly that it is 
expected the electric cars will be running in the course of a month 
or six weeks. 


Exmouth.—An electric tramways scheme for Exmouth is 
said to be under consideration. 


Fleetwood to Morecambe.—The Lancaster Raral Dis- 
trict Council has assented to the scheme for constructing an electric 
railway from Fleetwood to Morecambe, which will pass principally 
through their district and over the Lune Estuary. They also ap- 
proved a proposed light railway from Knott End to Lancaster, the 
object of which is to facilitate the trausfer of produce from the 
Fylde to the Blackpool, Lancaster, and Morecambe markets. The 
Lancaster Corporation object to the latter, and the Lancaster Port 
Commissioners to the former. 


Halifax.—Oa 6th inst. the new portion of the electric 
tramways from Free School Lane to King's Oross, vid Ssvile Park 
was opened, it having been previously passed by Sir F. Marindin on 
behalf of the Board of Trade. This makes the fourth new route 
opened tbis year, all having been laid down and equipped within 
seven months. 


Hawick and: Jedburgh.—A conference took place last 
week between the Hawick provost and magistrates and those of 
Jedburgh relative to the proposal to construct a light rail way bet ween 
the two towns. 


Kingston.—A conference of representatives of local 
authorities in the c ыр of Barrey, convened informally by the 
chairman of the Surrey County Council, was held at Kingston on 
Tuesday to consider the p of the London County Council to 
construct a light railway along the road from Wandsworth to 
Kingston, and presumably thereafter on other main roads leading out 
of London. Kingston, Richmond, Wimbledon, Croydon urban and 
Oroydon rural districts, Carshalton, Banstead and several other dis- 
tricte were ry sinn The Times says that it was unanimously 
resolved : —' That, in the орав of this conference, any proposal ої 
the London Oounty Council to make light railways or tramways in 
the administrative county of Surrey is unnecasseary until the Surrey 
County Oouncil and the local authorities in the county have had time 
to decide upon their own action." It was resolved that a committee 
should be appointed to consider the matter further and report to an 
adjourned conference. 


Leamington.—The Town Improvement Association is 
asking the Council to take all possible steps to prevent the disfigure- 
ment of the town by the adoption of the overhead trolley system. 


Light Railways.—Applications for orders to authorise 
the construction of light rail ways under this Act are made half-yearly 
to the Light Railway Oommissioners in the months of November and 
May. In May of this year 40 applications for orders were made, and 
in the preceding November 54, а total of 94 for the year. In the 
previous years the numbers were 65 and 56 respectively. For each 
successive year since the Act came into (ffect, the estimated cost of 
constructing the lines applied for, exclasive of the capital expendi- 
ture upon equipment, promotion, &c., has amounted to the sums of 
£2,903,072, £4,652,904, and £6,722,963 respectively. 

The Board of Trade bave recently confirmed orders authorising the 
construction of light railways from Oolwyn Bay to Liandudno, and 
the construction of light railways in the parishes of Barton-upon- 
Irwell and Stretford, cashire. 


Liverpool.— The Overhead Railway late service has 
proved so satisfactory between Pierhead and Seaforth, that additional 
trains are to be ruc. 

The Tramways Committee last Friday received а deputation of 
rggrieved tradesmen who represented tbat injury bad been done to 
their business owiag to the diversjon of traffic by the electric cars rid 
Park Road. It was complained that property was decreasing in value, 
and tradesmen's receipts had fallen off through the electric trams 
going down otLer streets. Speakers suggested additional lines, so 


that their streets might be served also. The committee has the 
matter under consideration. 
The city and electrical engineers and the general mansger have 
jr instructed to prepare a scheme of trams to Walton and 
ntree. 


Newcastle.—The Tramways Sab.Committee has been 
corresponding with the lessees of the tramways without result, and 
the committee favours the Corporation taking over the tramways 
when the lease terminates on November 13th next. Mr. Laws, the 
borough engineer, is to report as to the estimated cost of buying ont 
the present company, and also as to the probable cost of purchasing а 
sufficient number of cars which may afterwards be a as trailer 
cars for the new electrical system. 


Newport (Mon.).—The borough engineer, Mr. Haines, is 
preparing a report upon the question of adopting electric traction foe 
the Newport tramways. 


Peterborough.—On Tuesday a representative of the 
British Electric Traction Company was to attend the Council meeting 
to discuss the electric tram rcheme. The scheme is an eight mile one, 
and the generating station is to be erected on the Wood Fair meadow 
between the town bridge and the L. & N. W. railway. 


Reading.—The Town Council has adopted recommenda- 
tions of the Tramways Committee as follows :— 


That the Council do provide & generating station, and the requisite plant and 
machinery for generating electrical power for the working of the Corporation 
tramways. That, subject to the committee making satisfactory arrangements 
as to terms with Mr. I. E. Winslow, of 35, Parliament Strect, Westminster, that 
gentleman be retained as electrical engineer to advise the committee and the 
Council on all matters upon which the committee may deem it advisable that 
his assistance should be givenin connection with the system of tramways to be 
laid down in accordance with the resolutions already adopted by the Council 
and as to the generating station and the plant and machinery requisite to supply 
electrical power. That, subject to arrangements being made with the electrical 
engineer and expert, the borough engineer and surveyor be requested, in con- 
junction with the electrical engineer and expert,to prepare the requisite plans 
and sections of the proposed system of tramways, including the generating 
station plant and machinery, and that they be authorised, if they deem it ex- 
pedient, to provide in such plans for the appropriasion of any part of Bt. Giles’ 
mill property and the property of the Corporation adjoining Caversham Bridge 
on the east side of Caversham Road for the purpose of generating stations or 

epóts. 


Salonica and Smyrna.—lIt is stated that Sir Ellis 


Ashmead-Bartlett has been granted a concession for electric lighting 
and electric traction in Salonica, and for traction only in Smyrna. 


Sheffield.—In the city accountant’s accounts of the 
Corporation tramwaye, hs gives various figures showing the total 
cost of he construction of the electric tramways to March 25th last 
as £144,370. 


Wolverhampton and Bridgnorth —Some 16 years ago 
an Act of Parliament was obtained for the construction of a railway 
from Wolverhampton to Bridgnorth, and bad the line been made it 
would undoubtedly hava proved a great boon. But the scheme was 


never carried out, and now, under the Light Railways Act of 1896, an 


order is being asked for by the promoters—Mr. James Heath, М.Р. 
Mr. Beresford Melville, M.P., Bir Henry Seymour King, M.P., and 
Mr. J. T. Firbank, M.P.—enabling them to construct three distinct 
lines, which will connect the two towns. The railways are to be con- 
structed on a gauge of 4 feet 84 inches, and the motive p ge 
posed to be uséd is steam or electricity. The land required is 
estimated at about 240 acres. | 


TELEGRAPH AND TELEPHONE NOTES. 


Delay to Telegrams to South Africa.—It is un- 
fortunate that jast when matters are in a critical stage in South 
African politics the means of communication with the Oape is found 
wanting. At present, owiog to the interruption of the Mozambique- 
Delagoa Bay cable along the East Ooast of Africa, which broke down 
on May 26th, which was laid 20 years ago, and which is not dupli- 
cated, telegrams from South Africa suffer considerable delay. We 
observe that telegrams from Pretoria and the Orange Free Btate, 
where the confererc) between Sir Alfred Milner and President 
Kruger was being held, dated June 5th, were published in the daily press 
of the 7th, with the footnote, to which we have become ac:ustomed 
in connection with any political crisis in South Africa, " delayed in 
transmission.” 


German Telegraphs to the East.—In view of the 
active steps now being taken by Germany for the establishment of 
railways and telegrapbs into Persia, a project which has b:en 
strongly opposed by a British combination in Constantinople, we 
ob;erve tbat Her Majesty's Government are taking in the 
Persian Gulf to ssiure the predominant position which the 
English Government should certainly maintain there. Iu connec- 
tion with this subject we learn that the conduct of political affairs 
on the coast of Mekran is to be taken out of the hands of the 
Director of Posts and Telegraphs at Karachi and that a special agent 
ів to be appointed, and that cables are to be laid between Muaecat, 
Jask, Bundar Abbas, and Cbarak, a length of about 450 nautical 
miles. It is reported from Berlin that an agreement has been arrived 
at between the German Government and the Eastern Telegraph 
Compsny. According to its stipulations the company will raise no 
fuitber objections agaiost the cable concession between Oonstan- 
tinople and Constanza granted by the Sultan to Germany, but of this 
report we have no confirmation. 

(Continued on page 944) 
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ELECTRIC PUMPING IN MINES. 


and it is quite within the scope of possibility that trouble 


may arise again, notwithstanding the fact that recent strikes 
WE suppose one can hardly charge colliery ownera with 


have resulted in strengthening the hands of the employer. 
adopting electrical methods in too great haste. Manifest as The adoption of electricity for cutting, pumping, haul- 


COMBINED CENTRIFUGAL PUMP AND MOTOR. 


were the advantages of electric power to the electrical 


ing, and the many other classes of work in a mine, 
engineer, it has been an uphill task to convince those having 


reduces the amount of labour to a minimum, and, 


TYNE Dynamo, witH 150 B. H. P. ENGINE. 


English:mines under their control that it would pay them 
well to abandon the old-time methods and substitute elec- 
{rical machinery. Strikes have come and strikes have gone, 


generally speaking, results in such economies as enable the 


owner to recoup himself for the outlay in a comparatively 
brief space of time. 


F 
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The manufacturer is only jast beginning to realise what ago showing the success of electric driving at North Country 
enormous advantages and economies are to be obtained from shipyards, steel works, &c., served to point out what a great 


GLAscow Suspway Pump AND Moro. 


future lies in store for this 
One would not have much difficulty in 
quoting iustances where equally satisfao- 
tory results have been obtained in 
mining work. 

Electric pumpiug пат forms T 
very necessary part of the equipment 
ал ap to daie mine in which the officials 
leave no stone unturned to prepare 
themselves for coping speedily with the 
encroachments of water. he South 
Staffordshire mine-owners have for a 
long time past been considering a very 
large scheme whereby they are hoping, 
when the Midland Power Distribution 
undertaking is able to commence 
supply, to employ electricity for pump- 
ing purposes in connection with mines’ 
drainage. This will be an important 
scheme, and as the Midland Company 
now looks like getting on with the 
erection of generating works, it will 
doubtless take practical shape very 
soon. 

To a large extent we suppose · that 
electric mining equipments have been 
developed in the hands of two or three 
electrical engineering firms, and in the 
front rank of these few must stand the 
name of Messrs. Scott & Mountain. 

We illustrate in connection with this 
article some of the special sets of plant 
which have been made by this firm 
from time to time, these, of course, 
being only specimens of a great number 
of other sets of machines supplied in 
connection with electrical power trans- 
mission in all classes of mining and 
colliery work since the firm com- 
menced their manufacture many years 
ago. 


St. ANTHONY's FALLs: EXTERIOR View or Power HOUSE. 
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the employment of electric motors for machine and tool Some time ago they were a Cee by the m of a 


driving in ordinary factories. The figures issued not long large ironstone mine in the 


orth of England, who were 
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desirous of unwatering one of their mines that had lain idle 
for some years, and in which the water had accumulated to 
a depth of over 200 feet. In order to have a pumping plaut 
that could easily be moved about as the level of the water 
was lowered, Messrs. Scott & Mountain designed the com- 


Sr. ANTHONY’s FALLS: RoTARY CONVERTERS IN A SUB-STATION. 


bination of centrifugal pump and electric motor shown in one 
of the socom p ying illustrations. 

The output of this pump against a head of 100 feet is 
1, 000 gallons per minute, and when lowered to the bottom of 
the mine where the water would have to be raised 300 feet 
it would still deliver as much as 750 gallons. 

To generate the current required by the motor, Messrs. 
Scott & Mountain supplied one of their well-known Tyne 
dynamoe, driven b7 a vertical compound engine of 150 
brake horse-power, but capable of developing 200 B.H.P. 
when running condensing. This engine, shown on page 
939, is controlled by a Proel governor, and 
is constructed to run at a constant speed 
of 125 revolutions per minut». 

The illustration on page 940 represents 
a smaller combination of pump and electric 
motor,the latter being one of Scott and 
Mountain's encloeed type, built to run in 
position where there is much dust or dirt 
about, or where the motor is liable to 
injary from any cause and has to be 
specially well protected. This plant, 
together with three others of identical 
design, was i nalis for use in the Glas- 
gow District Subway for pnmping from 
the tunnels, and very satisfactory results 
have been obtained fiom their use. 

The motors are of the firm’s latest 
design, and develop about 2 H.P. each at a 
speed of 1,225 revolutions per minute, the 
power being transmitted to the pump by 
means of spur gearing 


The haulage plant is of special design 
constructed to draw an average load of 


25 cwta. at the rate of 100 feet per minute, 


with sufficient margin of power to easily 
do its work if the joad bo increased to 


35 owla. 

The motor is connected to the drums by 
means of machine cut worm gearing, the 
steel worm revolving in a bath of oil, во that а maximum of 
үт is obtained with a minimum of noise and loss by 
riotion. 

Messrs. Scott & Mountain have recently installed some 
very large electrical transmissioa plants in the North of 
England, in Scotland and in South Wales; and it is to ba 
hoped that as engineers and mine managers come to 


appreciate more and more the many advantages electricity 
offers, particularly for work similar to that described above, 
most of the prejudice that undoubtedly still exists against 
this method of transmission, will be overcome. 

In the case of the centrifugal mining pump first referred 
to, it does not need any special training to 
grasp the fact that no other system of 
conve power from the surface to a 
movable machine underground can ap- 
proach electricity in general convenience 
and utility. The unwinding of a few 
coils of cable from a drum, and even the 
suspendinz of it from the roof or walls of 
the tuunel, are a very small matter com- 
pared to the laying and careful jointing and 
fixing of pipes that would be required in 
the case of compressed air or steam, the 
only two formidable rivala to electricity 
in this class of work. 


ST. ANTHONY’S FALLS WATER- 
POWER PLANT. 


(Concluded from page 902.) 

THE commutator is designed so that the 
current density at the point of contact 
with the brushes does not exceed 85 
amperes per вд. in. at the full rating of the 
machine, and the difference of potential 
batween commutator bara is very low. 

There are two 100-kw. six-pole exciters, running at a 
speed of 280 revolutions per minute, and wound for a vol 
of 575 volts at no load, and over-compounded to 600 volta at 
full load. These machines have armatures of the ironclad 
type, ventilated in practically the same manner as the machines 
previously described. | 

The switchboard installed in the station was especially 
designed with a view to having two separate sets of bus bars, 
8o that the attendant in charge may run any particular 
machine on either of the two bus bars. . The switchboard 
consists of 23 panels, as follows :— 


Sr. ANTHONY's FALLS: VIEW oF TRANSFORMERS. 


One station panel, equipped with one 750-volt illuminated 
dial Weston voltmeter, one 2,500-ampsre, 600-volt Thomson 
recording wattmeter, the panel being surmounted with a 12- 
inch dial eight-day clock and head-piece. j 

Five alternating current generator panels, each equipped 
with one 200-ampere, dead-beat, inclined coil ammeter ; one 
5,250-volt inclined coil voltmeter and station transformer ; 
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one generator rheostat ; one high-voltage main switch (porce- 
lain chamber) ; two single-pole field switches; one two-point 
phase lamp switch ; two pilot lamps; one phase lamp ; one 


NIAGARA SUSPENSION BRIDGE. (See page 914.) 


potential plug ; one 
700 - kw. single- 
phase indicating 
wattmeter and 
three fuse blocks. 
Two continuous 
courrent railway 


one 1,200—2,000- 
ampere circuit 
er; one 2,500 ” 
ampere illuminated | 
dial Weston am- 
meter; опе gene- 
rator rheostat ; one 
lightning arrester ; 
two single - pole, 
double-throw main 
switches ; one light- 
ning switch; one 
two-way fiele 
switch ; one poten- xA geek | 
tial plug; one pilot | Eu 
р; one resist- 
ance lamp; two 
bus wires on the 
back, (Equaliser switches are furnished, but are located at 
the generator). 

Five alternating current feeder panele, each equipped with 
one 200-ampere, dead-beat, inclined-coil ammeter, one 200- 
ampere, 8,500-volt alternating three-phase Thomson recording 
wattmeter, and two station transformers; three porcelain 
chamber, high voltage triple-pole switches; one pilot lamp; 
six bus bars at the back; one indicating wattmeter, 700 kw. 
capacity (single-phase type), and three fuse blocks. 

Eight special railway feeder panels, each equipped with 
two 300—500-ampere, circuit breakers; two 200-ampere, 
round pattern, Weston ammeters ; one pilot lamp; twosingle- 
pole main switches; two bus bars at the back. 

Two exciter panels, each eqnipped with one illuminated 
dial Weston voltmeter ; one round pattern Weston ammeter ; 
one rheostat ; two single-pole, double-throw, main switches; 
two single-pole field switches; two bus bars at the back ; one 
automatic circuit breaker. 

The static transformers employed in this plant are of the 
standard air-blast type, and are 21 in number, of 233 kw. 
capacity each. Six of these are placed in the main station 
for the purpose of raising the generator voltage from 3,450 
to 6,900 volts, and the remaining 15 are placed in the three 
sub-stations, two containing six, and the third three. 

This type of transformer is too well known to need an ex- 


ST. ANTHONY'S FALLS: TRANSFORMERS. 


tended description, although it might be interesting to refer 
to some of the most important features of its construction, 

The first and greatest aim in the manufacture of any 
transformer is to thoroughly insulate the high potential from 
the low potential windings. ig is accomplished in this 
transformer by the method of cooling, which admita of a 
heavy insulation being placed on the coils without unduly 
restricting the radiation of heat. In addition to this, solid 
diaphragms of heavy insulation are placed between the high 
and low potential coils. Air ducts separate this diaphragm 
on either side from the adjacent coils. 

How effectively this insulation fulfils its duty may be 
judged from the fact that the transformers for this plant were 
tested with a 20,000-volt potential between primary and 
secondary windings, and it could have safely been tested for 
considerably higher voltages. Transformers of this type 
have been built for higher voltages with similar insulation, 
and have successfully withstood a test of 80,000 volts. 

Another one of the problems connected with the building 
of large electrical apparatus is to properly dispose of the heat 
generated within the windings. This problem has been very 
successfully met in electrical apparatus which has revolving 
parts by so designing these parts that they act as blowers, 
thereby forcing currents of air through the revolving parts. 
It is not surprising, then, that this method, which has proved 
so thoroughly satisfactory in revolving apparatus, should 
poe equally satis- 

actory in static 
transformers. 

In order to pre 
sent the proper 
amount of surface 
to the circulating 
air, the coils of the 
transformers are 
separated from each 
other by narrow air 
ducts, апа the sheet 
iron of which the 
transformer case is 
composed is separa- 
ted intosmall groups 
by similar dncte. 

The air is forced 
through the main 
duct which runs 
underneath all of 
the transformers. 
This forced draught 
is obtained from an 
electrically - driven 
raed set, and the 
air, after passing 
through the coils 
in the core, escapes 


NIAGARA SUS PENSION BRIDGE. (See page 91.) 


into the surrounding atmosphere, having absorbed the beat 
in its passage through the transformers. 
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So carefully and thoroughly has this system been carried 
out, that each transformer has some 850 square feet cooling 
surface. As a result, no portion of the windings has a tem- 
perature rise of more than 35° C. above the surrounding 
air after having carried their full rated load for an indefinite 
time. 
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A three-phase open magnetic circuit inductance coil is 
placed between the transformer and each rotary in order to 
give greater range of adjustment of the direct current voltage 
of the rotary. 

On most power transmissions there is sufficient inductance 
in the system, due principally to the inductance of the line, 
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PARTIAL PLAN oF Power House, sHowine Two Units. 


It is a fact worthy of note that this very effective cooling 
is accomplished with an expenditure of power of Poth of 1 
per cent. of the capacity of the transformer. 

The efficiency of these transformers is a fraction under 
98 per cent. While this is not as high an efficiency as can 
be obtained in the design of transformers, it representa prao- 
tically the most economical design where power is as cheap 


— — 


to allow a considerable range of adjustment in the voltage of 
the rotary by changing the field excitation, without any con- 
siderable idle current being produced. 

In this transmission, due to the comparatively short: dis- 
tances between generator and Bad and to the extensive 
use of cable rather than overhead line, the inductance of 
the system is so low that the introduotion of(this artificial 


2) Elevation 52.00 
Ее ПРЕТИ ИР AG DY 
— н [| DIAM. 
155 — 7-7 - EB = Е 
| z " eed mmu = | | 
jew n ТИЕШЕ [: 7 Ж 
таш ытыы Ati. 


F 3 


J + SS, CANET 
— — cx 


Tail Water Elev. 22,00 


VA pns 
Rouomfot ‘Pit Elev:T4503 * — —— — HD —u—ä— ä — — y". faced 
* re — — arv UD ШЖ e ce TT cae A R ee SN — 
22200 . r 3 ^ rae AS > * n 
21184. e ‚Теше ДШ OA САТ Н ͤ d ААА Is e C D DA se ee СЛ 
“сыз — © 1 rr E + ORI EAT dp FS ae z = 


to produce as it is in this plant. Good regulation rather 
than extremely high efficiency is, of course, to be desired in 
water-power plant, and consequently the trausformers were 
designed for the very close regulation of 1 per cent. from no 
load to full load. 

The transformers are thoronghly protected by an enclosure 
case, no portion of the windings being exposed. The 
high potential coils have their terminals brought out through 
the casing in porcelain bushings, and rabber-covered cables 
connect these terminals to the lines. 


CRoss-skecTION OF Power HOUSE. 


inductance is necessary in order to get the desired flexibility 
in the voltage. 

There have been installed in the three sub-stations five 
rotary converters. Two of these converters are in what is 
known as sub-station No. 1, located in the heart of the city 
of Minneapolis, and are 9,000 feet from the power station, 
current being transmitted at a pressure of 8,500 volts over 
two iriple-conductor, paper-insulated, lead-covered cables, 
each conductor equal to 3—0 B. and S. furnished by the 
National Underground Conduit and Cable Company; one 
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is in sub-station No. 2, located in Minneapolis, and 23,700 
feet distant from the power station, and operated at the same 


potential as No. 1 station, by one triple-conductor cable, . 


each conductor equivalent. to 4—0 gauge; two are in sub- 
station No. 8, located in St. Paul, distant 10 miles from the 
power station. The current is transmitted at a potential 
of 12,000 volts through-one triple-conductor cable, made 
up of three 1—0 B. and S. wires. 

These converters are of the 8-pole type, of 600 kw. capacity 
each, and operated at a speed of 530 revolutions, giving 580 
volts on the direct current sides at all loads up to normal. 

The armature is of the ironclad type, and is thoroughly 
ventilated by means of ,';-inch ducts. The armature spider 
is calculated for a safety factor of 6, and so constructed that 
all shrinkage strains are obviated; the lamirz are dove- 
tailed into the armature spider, dispensing with the use of 
bolts in the core. 

The commutator is assembled on a separate spider mounted 
upon the armature spider. The voltage delivered to the 
A. C. side of the rotaries is approximately 350 volts. 

The switchboards for the three tub-stations consist of 10 
blue Vermont marble panels, divided into three unite, two 
having two alternating and two direct-current panels, and 
the other one alternating and one direct-current panel. 

Each continuous current panel is equipped with tbe 


following apparatus : One 650-volt, inclined coil, dead-beat . 


voltmeter; one 1,500-ampere, inclined coil, dead-beat am- 
meter ; one pilot lamp ; one potential plug ; six single-pole, 
quick-break gwitches. 

Most of these details have been taken from the S/reet Rat- 
way Journal, while the British Thomson-Houston Company 
have been good enough to lend us illustrations, 


NIAGARA SUSPENSION BRIDGE. 


THEBE,is now building across the Niagara gorge, near the famcus 
Queenston Heights, а great suspension bridge, whicb, wben it is com- 
pleted, will be the only structure of the kind spanning the mighty 
add famous chasm where tourists find such rare delight. A peculiar 
fact in regard to the bridge is that it will occupy the idcntical eite of 
a bridge that was built in 1851-52, and which was destroyed by a wind 
storm on February Ist, 1864. Anotber interesting fact is that the 
bridge is being built by the Intcrnational Traction Company, the 
$15,000,000 syndicate that recently came into possession of all the 
electric traction roads in Buffalo, Nisgara Falls and locality, as well 
asthe upper steel arch that crosses the gorge near the Falls of 
Niagara. It is the company’s intention to operate an international 
belt line around the george when its ved rures bridge is finished. 
This will make a most delightful ride, and it is one that the great 
majority of those who visit the Falls will take. 

The new bridge will bave a cable span of 1,040 feet, while the sus- 
pees 8 will be 800 feet. The width of the roadway of the 

ge will be 25 feet on the inside, a space that will afford room for 
a single track for electric cars ranning through the centre, and also 
for carriages to pass on either side of the track. The structure will 
be supported by four cables, (each composed of 14 wire ropes 2} 
inches in diameter. These cables are now in position. The ropes of 
which they are made once formed the cables of the old upper suspension 
bridge at mer Falls. Tbis old bridge had a much longer span 
than the new bridge, while the anchorages were located some distance 
back from the towers. This caused the use of very long cables, and 
for the new bridge these cables were cut in half, and the ropes so cut 
used for the cables of the new bridge. But in this form, however, the 
ropes are not long enough to entirely fill out the cable span and reach 
back to the anchorages, and for this reason eye-bars are used to piece 
out about 74 feet at each end of the cable span, and also from the 
towers back to the anchor pite. This ie the first suspension bridge 
at Niagara ever constructed in this manner, and for this reason it is 
particularly interesting. It will also be the first suspension bridge 
to carry a trolley car across the river. The towers of the bridge are 
four in number, two on each side of the river. The towers on the 
New York side have a height of 26 feet, while the towers on the 
Canadian side are but 18 feet high. This brings their tops level with 
one another, owing to a difference in the height of the cliffs. 

The towers stand on the top of the high banks, but the bridgr, 
strange to say, will swing midway between the surface of the river 
and the tops of the cliffs. Its height above the river will be 65 feet, 
and it will be just 15 feet above the tracks of the Gorge road, the 
trolley line running throvgh the gorge. This is quite unlike all of the 
suspension bridges at Niagara so well known to the public, for they 
were built even with the top of the river banks, fully 200 feet above 
the rapid unning waters of the tumultuous lower Niagara. This 
location of the new bridge is simiiar to the structure above referred 
to as having been destroyed, and it will make it quite convenient for 
the electric cars to reach it from the gorge. 

On both aides of the river long approaches to the bridge haye been 
constructed, and these will have double tracks in order to afford cars 
every facility for passing off and on the bridge. The grade of these 


approaches is easy, and both ran to the north, one toward Q icenston 
Ontario, on the Canadian side, and that on the New York side toward 
the village of Lewiston. | 

Between the cables at the New York end of tre b idge a large 
movable platform has been erected to accommodate the workmen who 
are placing the suspenders in order that the floor, beams and girders 
may bs put in place. The work cf erecting the steel will b: gin at the 
Now York end and proceed toward Canada. As section by sec'ion is 
built the swioging platform will move out across the river, at all 
times affording the men safe quarters in which to work. It is nct 
expected that the erection of the steel will occupy many months, for 
the parts will bs put ia place with wenderful rapidity, and b. fore 
summer the structure vill ba ready for the electric car service bet тееп 
the two countries. 

The metal that will Ъз placed ia the bridge will weigh 820 tons, 
while the cables will weigh 200 tons. The capaci y of the b:i 
will be such that it will easily tako care of the heaviest electric 
cars likely to bs run in the Nisgara region, together with a 
uniformly distributed load cf 40 1b:. to the rquare foot стег the 
entire structure. 

The erection of this bridge recalls to mind the fact that the bridge 
that formerly occupied the site was built about 50 years ahead of the 
demands of the times. It was a wooden structure. A short time 
previous to the stcrm that ruined it, a great floe of ice 
passed down the river. It was evident to the bridge officials that 
the guys near the water's edge were in imminent danger of bing torn 
away, and so men were ordered to hurriedly remove them up out of 
danger. This was done. The masses of ice passed on dowa to Lake 
Ontario. Fair weather followed. The men in charge of the bridge 
forgot to refasten the guys, aad while in thcie loossned condition a 
hurricane swept down the canyon b:tween the rocky cliffs. The 
bridge was soon swinging back and forth on the storm, and about 
eleven o'clock that morniog a portion of th» superstructure was torn 
from its supports, acd fell into the river. As the bridge was not 
financially profitable, it was never rebuilt, and for years it continued 
to drop away picoe by picce, until when the new bridge was started 
there was nothing bata remnant of tbe superstructure and the cables 
to cut away. But with the fall cf these there passed away ens of 
the most interesting of the Niagara landmarks. 


! PELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 938.) 


German Cable Stations.—The Times Berlin oorre- 
spondent says that the rumour that Germany had offered to exchange 
a cable station in the Carolines for a similar station in the Philippines 
is contradicted there. As the Americans already have Guam, in the 
Ladrones, it is rather difficult to see what special value another 
station in the Carolines would have for them. 


The Pacific Cable.—The views of the Council of the 
British Empire League on this subject are quite clear. At the meet- 
ing held last Monday at Westminster, csblegrams feom Colonel 
Denison, President of the League in Oanada, urging tho reconsiders- 
tion by the Imperial Government of the proposals to support the 
estab'ishment of а Pacific cable, were considered. It was moved by 
the Hon. W. P. Reeves (Agent-General for New Zealand), seconded 
by Mr. F. Faithfull Begg, M.P. :—(1) “That this Council notes with 
pleasure the action of the Australian Colonies and New Zealand, in 


. Offering to guarantee an increased proportion of the oost of an all- 


British cab'e, and expresses satiefaction that the Dominion of 
Canada is willing to share the remaining proportion with the mother 
country ; (2) that in view of the undoubted value of the Pacific cable 
to the Empire, and of its probably profitable results as a commercial 
enterprise, the Committee expresses a hope that every effort will b: 
made to overcome any obstacle that may delay the co-operation of 
the mother country in the undertaking.” After a discussion, in 
which the Doke cf Devonshire, Si” Frederick Young, Bir William 
Des Voeux, Sic Walter Peace (Agent-General for Natal), and 
General Laurie, M.P., took part, the resolutions were unanimously 
adopted. As this matter has been under consideration for the last 
10 or 12 years, it seems almost inconsiderate to hope that the Govern- 
ment should come to any hurried decision. 


Reduction of Cable Rates to India.—At a meeting 
of the Council of the British Empire League, held Jast Monday in the 
Grand Committee Room, Westminster Hall, under the presidency of 
the Dake of Devonshire, the following resolution was proposed by 
Lord Derby, president of the Liverpool brancb, seconded by Bir 
Frank Forbes Adam, chairman of the Manchester branch committee, 
and unanimously adopted :—“ Toat the Liverpool branch having 
drawa the attention of the Council to the excessive rates charged per 
word on cablegrams between the United Kingdom and Iadia, it 1s 
hereby resolved that the Council shall use every means in its power 
to obtain a substantial reduction in such rates.” It is doubtless such 
indications of opinion as these which inspire the editor of the 
Investors’ Review with misgivings, if one may jadge from the following 
remarks which appear in that Review. He writes:—" Something 1 
evidently being done with reference to a reduction in the cable rate 
for India. As we have so often pointed out, the rate is relatively the 
highest to any important country—a state of affairs which does not 
reflect credit upon either the Government or the companies con- 
cerned. Merchants both in India and in this country have been 
moving in the matter, and according to advices from Simla, the 
Government is apparently bestirring itself. The best arrangement 
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would be to reduce the rate from its present figure of 4s. per word to 
about 2s. 6d., the possibility of loss by this change being divided 
between the companies and the Government. Arrangements on 


these lines have proved satiefactory in regard to Australia and the 


Cape, and there is no reason why equally good resulte should not be 
obtained in this case. It is always difficult to induce either Govern- 
ments or companies to see the necessity for altering existing con- 
ditions. but the present sgitation is likely to for the desired 
object." This is very well as far as it goes, but one point seems to 
‘escape general attention as far as these Government guarantees go, 
and that is, that there are two ends to a cable route. Why Australia 
or India, as the case may be, should stand guarantee to procure a 
reduction of rates which is quite as beneficial to England as to either 
India or Australia or the Oape, according to the cable route con- 
cerned, is not very clear, nor does it seem at all equitable. The 
reduction of rates to India is quite as much an advantage to the man 
who sends a mestage from London to Bombay as it is to him who 
telegraphs from Bombay to London. Therefore, if a guarantee be 
asked for, the Home Government should share in this with the 
Government of India or Australia, as the case may arise. 

A meeting of the Parliamentary Oommittee which has been formed 


telegra 
rates between England and India from 4s. to 2s. per word, and that 


details of the scheme were on their way home, and would in due 


course come before the Government. 

Reuter's Simla correspondent telegraphed on June let that а 
despatch has been sent submitting proposals to the of 
State for India to secure a reduction of not less than 50 per cent. on 
the present telegraph traffic between India and Europe. 


Telegraph Communication with Cebu.—The Eastern 
Extension, Australasia, and Ohina Telegraph Oompany announce that 
their Manila-Iloilo cable has been extended to the town of Cebu, thus 
ne direct cable communication between Manila, Iloilo and 


Telegraphic Interruptions and Repairs:— 
Down. 


Оляга. | Repaired. 
Bonny-Oameroun ... ... May 29th, 1899 is 
E bique E May 26th 1899 
[ETÀ eee y [] eet 
eee eee April 10th, 1899 ove eee 
ес оа ese .. May 23rd, 1899 ... T 
Amason pany's 
Oable beyond @атара... June 11th, 1898 vee 
LANDLINNS. | 
Communication between 
Salonique and мето | March 16th, 1899 ... coe 
Oommunication with Jéré- 
mié and Port de Paix} May 20th, 1899 ... oes 
— with В | | | 
mud we" May 18th, 1899 ... a 
and Oochabainbu (Bolivia) May 9th, 1899 TP eee 
Saigon-Bangkok v June 2nd, 1899 ... June 3rd, 1899 


Telegraphs in the Soudan.—We learn that the storm 
which washed away some six miles of the Wady Halfa-Abu Hamed 
Bailway has also had the effect of temporarily interrupting tele- 
graphic communication with Kbartoum. Besides the “wash out” 

we are informed that the line suffered considerable 
damage beyond the point first reported as damaged. 


1 Exchanges.— The usual return bas just been 
ued as а Parliamentary paper relating to telephone exchanges 
opener by the Post Office in the United Kingdom. It seems, says 

e Times, that by the end of last year 49 such exchanges had been 
opened, of which seven аге now without subscribers, On the last 
day of 1896, 1897, and 1693, the total number of subscribers was 
1,151, 1,155, and 1,213 res ively, and the number of subscribers 
who have given notice to leave any exchange is 45. Seven new ex- 
changes were opened last year. 


The Telephone System.—On 2nd inst. a deputation 
from the National Chamber of Trade waited on Mr. Hanbury at the 
Treasury to urge the Government to proceed with the Telephone Bill 
during the present session. Mr. Hanbury, in reply, expressed his 
satisfaction at receiving so important a deputation. felt so 
strongly that it was essential to make the telephone service as wide- 
spread as possible that he would be preparcd, when the Bill was 
read a second time, to carry its proposals very much beyond the 
county boroughs, and to extend them to all urban sanitary districts. 

It been stated that Mr. Faithfull Begg, M.P., and Mr. O. 
McArthur, M.P., convened a conference of Members of Parliament 
favourable to the nationalisation of the telephones for yesterday at 
the House of Commons. 

In the House of Commons last week on the vote to complete the 
sum cf £3,038,390 for salaries and working expenses of the Post Office 
telegraph services, Sir J. B. Maple called attention to the greatly 
increased expenditure in the maintenance cf the postal telegraphic 
services. He thought there was a great waste of money in this branch 
of the service. He instanced the case of some private wires which 
bad been attached to his place of business by the Post Office. He 


had had an estimate from the National Telephone Company to supply 
the service at half the cost, and as the Post Office refused to amend 
their charge a change was being made, and the Post Office were 
taking down all their posts and wires for two miles and а half. He 
knew of a similar case in the same neighbourhood, and the same 
thing was also being done in the country. He thought that to lose 
business in that way showed bad management on the part of the 
Post Office.—Mr. Hanbury said the monopoly of the Post Office did 


not extend to wires, whether telegraph or telephone, between houses: 


or properties belonging to private individuals. The service his hon. 
friend referred to was not essentially part of the Post Office work at 
all. In regard to such services they were in keen competition not 
only with the National Telephone Company, but with any company who 
ht undertake the work, and as the Post Office had plenty of public 
work of their own to do, they had recently been rather unwilling to 
extend the system of private wires where the distances were com- 
paratively short. The private wires they were perhaps willing to 
extend were the longer ones. For instance, they were now, he 
believed, laying private wires between London and Edinburgh. He 
could not undertake that the Post Office would go further than they 
had gone already. They bad reduced the charges in private wires 
to а certain extent, and he was afraid that if his hon. friend was not 
content with their charges he would have to go to the National Tele- 
p Company. After a short further ussion the vote was 
The Liverpool Chamber of Commerce has presented a petition to the 
House of Commons with reference to the Government’s Telephone 


Bill The petitioners state that as the result of their inquiries they 
find that the municipalities of the country are at 


resent without 
knowledge of the actual terms upon which they should establish tele- 
phone undertakings, and they are not, therefore, in a position to 
express fully their opinions on the subject of od aie poor Not one 
of the 114 boroughs scheduled iu the National one Company's 
(No. 2) Bill is said to be likely to undertake а municipal telephone 
service in competition with the company. Further, it is known that 
the majority of municipalities support the principle of the nationalisa- 
tion of the telephones. The petitioners, according to the Times, are 
in sympathy with the viéw of the London Ohamber of Commerce, 
that the Telephone Bill should be withdrawn until the promised 
inquiry has been made into the subject of municipal trading. After 
setting out Mr. Hanbury's admissions and giving А general summary 
of the present position, the petitioners pray that the Government 
will reconsider the Bill, and will favourably consider the recom- 
mendation of the Liverpool and other important chambers of 
commerce of the United Kingdom, and will acquire, upon terms that 
are fair and reasonable as between the nation and the company's 
shareholders, the undertaking of the National Telephone Company, 
and work the whole system of telephones as a department of the Post 
Office, or as a separate department. 

—“ Мг ° 


Wireless Telegraphy.—A correspondent says 
A. Jennings, a young member of the local telegraph staff, has been 
lecturing at Port Elizabeth on wireless telegraphy, and exhibiting an 
apparatus of his own invention. In the course of the lecture mes- 
sages were transmitted and received at the rate of 20 words a minute. 
Mr. Jennings has been working at his idea for three years, and his 
рл is said to be mcdelled on different ideas from that of Mr. 


CONTRACTS OPEN AND CLOSED. 


Birkenhead.— June 9th. The Corporation wants tenders 
for one 225-kw. direct current high speed steam dynamo. See 
“ Official Notices May 19th. 


Blackpool.—June 20th. The Corporation wants tenders 
for 6,000 tons of slack, 3,250 gallons of oil, and 188,000 carbons. 
See Official Notices June 2ad. | | 


Canary Islands.—July 16th. "Tenders are being invited 
until July 16th by the Spanish Post and Telegraph Authorities in 
Madrid for the concession for the establishment and working of a 
telephone system between Haria and Arrecife with three intermediate 
stations on the island of Lanzaroto, Oanaries. Tenders to be sent to 
La Direccion General de Correos y Telegrafos, 10, Oallede Oarretas, 
Madrid, whence particulars may be obtained. 

Dudley.—June 17th. The Electric Lighting Committee 
wants tendere for water-tube boilers, economiser, steam dynamos, 


balancers, switchboard, cables and street work, arc lamps, and travel- 
ling crane. See '' Official Notices" May 19th. 


France.—June 22nd. "Tenders are being invited until 
the 22nd inst. by the French Post and Telegraph authorities in 
Paris for the supply cf 510 tonsof galvanised iron wire, 3 and 4 mm. 
diameter. Particulars may be obtained from, and tenders are to 
be sent to, Le Sous Secretariat d'Etat des Postes et des Telegraphes, 
Rue de Grenelle, 103. Paris. 


Hackney.—June 18th. The Vestry invites tenders for 
trenching, troughing, cables, joint boxes, jointing and house services. 
Вее Official Notices” May 5th. 

Halifax.—The Watch Committee wants tenders for the 
ba Si the new Halifax Police Oourts. See our Official Notices 

une б; | 
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Huddersfield.—June 12th. The Corporation invite 
tenders for the electric equipment of their present steam tram 
service, aleo for works to be executed, plant and machinery to be 
supplied, as follows:—Contract No. 1.—(Section A) engines and 
appurtenances, overhead travelling crane; (B) direct current 
generators, switchboard, station lighting, motors, cables, trolley poles, 
controllers, &c.; (C) cableways, overhead construction, trucks, and 
car bodies. Oontract No. 2 — (D) steam boilers and accessories; (E) 
condensers, valves, heaters, pumps, &c. ; (F) economiser, elevator and 
conveyor. Any contractor may tender for the whole or part of the 
work included in Contracts Nos. 1 and 2. Specifications on appli- 
cation to the Borough Engineer, 1, Peel Street, Haddersfield. 


London, W.C.—June 18th. Tenders are wanted for 
carrying out an electrical installation at Mr. Wyndham's new theatre, 
Oharing Cross Road. See our “ Official Notices " June 2nd. 


Spain.—June 25th. Tenders are being invited until 
June 25th by the municipal authorities of Alcala la Real (province 
of Jaen), for the concession for the electric lighting of the town 
during a period of three years. Particulars may be obtained from, 
and tenders to be sent to, El Secretario del Ayuntamiento de Alcala 
la Real (Jaen). 


Teneriffe.— June 14th. Tenders are being invited until 
June 14th by the ee Ministry of Public Works in Madrid for 
the concession for the construction and working of an electric tram- 
way between Santa Crus de Teneriffe and San Cristobal de la Laguna, 
bir ылу ао E pe sent Ж La vid C hene General 8 Obras 

ublicas (Ministerio de Fomento), Madrid, w e particu ma 
also be obtained. E 


West Africa.—July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of a cen- 
tral electric power station at Beira for lighting and power purposes 
during a period of 25 years. Particulars from, and tenders to, above. 


CLOSED. 


Brighton.— The Corporation has accepted the tender of 
Messrs. Fowler-Lancaster, Limited, for the supply of auxiliary 
switchboards and switchboard gallery at the electricity works, at 
ги 9з. The other tenderers, as giveu in the Contract Journal, 
were:— 


| # s.d. 
Nalder Bros. & Thompson, Limited y T Е .. 1,148 0 0 
Laing, Wharton & Down, Limited Si vs " .. 1,537 0 0 
Biemens Bros. & Co., Limited vs - E s . . 1510 0 0 
Crompton & Co., Limited. - . 1,850 0 0 


Hereford.—The Council has received the sanction of the 
Local Government Board to the £20,000 electric lighting loan, and 
has given the contract for iron roofing to Messrs. Alexander & Duncan, 
£394 odd, and for dynamos, engines, boilers, &c., to the India-Rubber 
Com ; Silvertown, to be completed by October ist. Fifty-four 
арр ons had been received for the post of clerk of works. 


London.—The Shoreditch Vestry, at the meeting on 
Tuesday, considered the following tenders for the supply of a small 
direct current motor transformer for the meter testing room :— 


Brush Electrical Engineering Company .. © Ve. oh .. #58 

Electric Construction Company (without switch gear) e" .. 69 

Mather & Platt m és i ron ici 28 T . . 181 

T. Parker, Limited $i - К T nS is s .. 120 

Biemens Bros. & o. - ЧА А T T dd . . 176 
The er of the Brush Electrical Engineering Company was 
accep ° я 


Tenders as follows were received for laying the conduits required 
in connection with the new arc lighting extensions :— 
British Insulated Wire Company .. 
W. Griffiths 6. we s. s ee 
The offer of the British Insulated Wire Company was accepted. 
The following firms tendered for the supply of machinery required 
for the new workshop :—Mesers. Aublet, Harry & Co., Archdale & Oo., 
` Buck & Hickman, and Moser & Oo. Oa the advice of the chief 
engineer the Vestry accepted the tender of Mesars. Archdale & Co. 
as follows :—Onae 6-inch back gear lathe, self- acting, screw cutting, 
£60 ; one sensitive drilling machine, to drill up to 3 inch, £20; and 
one double gear drilling machine, to drill up to 14 inch, £37. 


Manchester.—The Electricity Committee have accepted 
the tender of the Westinghouse Electric Oompany, Limited, for the 
supply and erection at the Bloom Street generating station of four 
1,800-kw. combined engine and dynamo machines. 


.. 5s. Bd, per yard. 
. 68. 


Peterborough.— At the Town Council on Friday last the 
following tenders were accepted for plant in connection with the 
proposed electric light works :— 


Boilers and economisers: E. Danks & Со... T ee re £1,650 
Willans engines: The General Electric Company, Manchester 1,053 
Battery: Prichetts & Gold T iof 21 Vs ee 28 840) 
: (and £55 inaintenance; 

Bwitchboard : Crompton « Co. 23 85 ©з 30 Pu 631 
Piping: Ashton, Frost & Co., Blackburn. m id T 1,700 
Cables: Callender's Cable and Construction Company ТА 3,961 


An amendment was proposed to the tender of Messrs. E. Danks 
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and Co. by Councillor Reseley, and seconded by Mr. G. Keeble, on 
ie ground that the firm did not pay the recognised standard rate 
of wages. | 


Reigate.—The Contract Journal gives the following list 
of tenders received and accepted for the supply and erection of plant 
for the Town Council: (Oontraot No. 1) two water-tabe boilers, 
economiser, briekwork and fiues; (2) steamy exhaust and other pipes, 
steam pumps, &c.; (3) two 100-kw. and one 30-kw. steam alternator, 
8-ton overhead travelling crane, and sub-stations equipment; 
(4) switchboard and instruments; (5) mains, lamp-posts, lamps and 

tings :— 

Contract No. 1. 


£ s.d 

R. Hornsby & Sons, Limited ex v) we ЧР .. 9,476 10 0 

Babcock & Wilcox, Limited ae A .. (accepted) 3,118 0 0 

Btirling Boiler Compan es T „э © ae .. 1,980 0 0 

D. Stewart & Co. T "T e i ea ae 1,938 0 0 
Alternative tenders. 


Babcock & Wilcox, Limited m e] . oe . . 2,042 


» ” ” 


ма 
w 
eo 
— 
eo 
оо 


Coxrnact No. 2. 
8. 
G. Wailes & Co. oe ee oe ee ee ee LE е 1,760 10 
J. Spencer, Limited .. ud - o" i ss ie 
Babcock & Wilcox, Limited . (accepted) 1,679 0 


Сантвлот No. 8. 


ооо?! 


£ ва 
8. Z. de Ferranti, Limited ee eo oe ee ee ee 5,727 8 0 
British Thomson-Houston Company, Limited s .. 5,852 0 0 
J. Fowler & Co., Limited. " s = a . . 5,977 0 0 
British Schuckert Company, Limited .. 5,094 0 0 
Bertram Thomas өл» € T s EM э .. 4978 0 0 
Brush Company, Limited "s © zx 85 .. 4,820 18 6 
Crompton & Co., Limited .. Us М ке x . . 4,779 0 0 
W. H. Allen & Co., Limited.. `.. - T sa .. 4,717 0 0 
Electric Construction Company, Limited .. (accepted) 4,602 0 0 
Rosling & Appleby .. ня ee Я es ees .. 4,499 0 0 
Johnson & Phillips .. АЕ 4,165 0 0 
Mather & Platt, Limited «x А 4,461 0 0 
Alternative tenders. 
Б. Z. de Ferranti, Limited. as s 5,210 10 0 
Bertram Thomas T» s 5,278 0 
W. H. Allen & Co., Limited.. 4881 0 0 
» 99 LED oe oe 4,818 0 0 
Electric Construction Company, Limited 1995 : н 
» . ») ee oe oe 7 
Johnson & Phillips .. a = ee T vis . . 4,747 0 0 
Mather & Platt, Limited  .. T - we s . 4,600 0 
б; ii г. на 3 v . . 4,674 10 0 
Contract No. 4. : 
£ Bd. 
Fowler-Lancaster, Limited (approximate tender only) 1,150 0 0 
J. Fowler & Co., Limited . we zs - £e .. 926 0 0 
North Wilts Company, Limited  .. - єз "n . 918 7 0 
S. Z. de Ferranti, Limited .. = TI s .. 86215 0 
Bertram Thomas те v ix ee aa ee .. 782 9 6 
Johnson & Phillips. ve i T T ix .. 699 0 0 
Edison & Swan i m su vs oe б» vx 0 0 
General Electric Company, Limited .. M К .. 624 10 0 
Cowans, Limited ы» Р (accepted, with extra bar) — 674 0 0 
Crompton & Co., Limited. m 35 es ae .. 546 00 
British Schuckert Company, Limited .. .. oe .. 500 0 0 
Veritys, Limited is és T T ies os .. 454 10 6 
Dobsons& Curtis Bros., Limited .. А 496 16 3 
"n ” ee ee oe #6 896 15 8 
Contract No. 5 
| £ s.d. 
Bertram Thomas va ii Р sK T 10.856 15 2 
Henley's, Limited - is 9 ve T 9,648 11 6 
Crompton & Co., Limited sa ES vs ae .. 9,677 8 9 
W. T. Glover & Co., Limited * Wa. ws Vs .. 9,878 6 0 
General Electric Company, Limited А iu T .. 9,164 15 6 
Johnson & Phillips (one item approximate estimate) 9,062 1$ 8 
Callender's Cable and Construction Company, Limited 
(accepted) .. 2s г, T ia 805 oe .. 8,767 18 7 
British Insulated Wire Company, Limited  .. 85 .. 8516 4 5 


Mr. F. H. Medhurst is the consulting engineer. 


FORTHOOMING EVENTS. 


Friday, June 9:h.—At 6.30 p.m. The Institution of Junior Eagi- 
neers. Visit to the Bankside Works of the City of 
London Electric Lighting Company. 


Institution of Civil Engineers’ Conference. (Continued) 


At 5 p.m. Physical Society, rooms of the Chemical Society, 
Barliogton House. Agenda: —1. “ Оа the Distribution 
of Magnetic Induction in a Long Iron Bar,” by Mr. 
C. G. Lamb; 2 “On the Absolute Value of the Frees'ng 
Point,” by Mr. J. Rose-Innes. 


Monday, June 12th.—At 8p.m. Réatgen Society. General Meeting 
at 11, Chandos Street, Cavendish Square, W. Portable 
Roatgen apparatus, for field and ward work, will be 
demonstrated and described by Mejor Beevor, R A. M. C, 
J. Hall Edwards, Esq., and Mr. H. W. Оох; a new 
Stereoscope will be demonstrated for Mr. Gregory, by 
F. W. Watson Baker, Esq.; Dr. Walsh will also show 
a new Btereoscope. 


Wednesday, June 14th (also 15th, 16th, and 17th). Oonvention of 
the Municipal Electrical Association at Bristol. 
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NOTES. 


The Wehnelt Interruptor.—Mr. Harry W. Cox, the 
well-known maker of induction coils, read a paper before the 
Róntgen Society on May 30:h, in which he described some 
important discoveries he had made in connection with the 
practical working of the Wehnelt interruptor in Róatgen ray 
work. The great intensity of the discharge produced with 
the Wehnelt interruptor has its drawback in the fact that 
the X ray tubes hitherto used will not stand for any length 
of time. Mr. Cox has found that this nuisance is con- 
siderably abated by using tubes of moderately low vacuum. 
They do not give quite such a brilliant production of X rays, 
but they give excellent resulta and last longer. Such tubes 
can be worked from 10 to 20 minutes continuously. Tubes 
with large bulbs run longer than those with small bulbs. 
With a 50-volt accumulator and the Wehnelt interruptor, 
little or no resistance need be inserted in the circuit, but with 
100 volts a variable resistance is necessary. Mr. Cox also 
found that with two interruptors connected in series in 100- 
volt circuit, the tubes run more evenly than when working 
with one. One specially valnable property of the Wehnelt 
interruptor is that there is no risk of burning up the coil, 
since the current is less when it stops than when it is working. 
Mr. Cox found with & working current of 7 or 8 amperes 
there was only 1 smpere when the interruptor stopped ; with 
two interruptors in series the reduction was still greater. 
The liability of the interruptor to stop is reduced by putting 
an inductance in circuit. When the active electrode of the 
interruptor was some distance from the cathode, it worked 
better than when quite close. The circulation of the liquid, 
acoording to Mr. Cox’s experience, did not improve the 
working. He points out the danger of explosion, which 
arises from confining the gases in the cell by alid. The 
following are comparative times of exposure required with the 
mechanical break and the Wehnelt interruptor :— 


Mechanical break. Wehnelt interruptor. 


Thigh, knee . 9to8 minutes. ... 60 to 130 seconds. 
Chest... . 54 to 15 „ 14 to 2 minutes. 
Pelvis ... 


. 8tol5 „ .. 2 to 3 „ 


Institution of Electrical Engineers.— The following 
are the words of the address offered to Her Majesty on the 
occasion of her 80th birthday by the Institution of Electrical 
Engineers :— 

To the Queen's Most Excellent Majesty. 

May it posee Your Majesty:—We, Your Majesty's loyal and 
faithfal subjects, the President, past-Presidente, Vice-Presidenta, 
Oouncil, and Members of the Institution of Electrical Engineers, 
desire humbly to offer to Your Majesty our heartfelt congratulation 
on the completion of the 80th year of Your Majesty's great and 
glorious life, and we earnestly pray that Your Majesty may long be 
pe to reign over these АА ні which for 62 years have been 

lessed under Your Majesty's beneficent sway. 


(Signed) J. Wirsom Swan, President 1898-1899. 


 Brrvamus P. Тномрвон, President 1899-1900. 
Warren G. MoMirrax, Secretary. 


Utilising the Tides.—We read that the Southend Cor- 
рип has had a Utopian scheme brought before it by a 
ondon capitalist for constructing a huge sluice cea wall, at 
a cost of £600,000, with a view to utilising the tidal forces 
in connection with an electricity supply scheme for the town. 
The Southend Council should peruse our last week’s article on 
“ Wave Motors” before going toodeeply into this proposal. We 
believe the great problem at Southend hitherto has been how 
to get rid of the mud, so that the visitors might see a little 
more of the sea, which the present inventor wiehes to take 
advantage of. The point, therefore, which will appeal tothe 
mind of the Council is the intention of the schemer to keep 
Dei mud continuously covered by water 8 feet 6 inches 
eep. | 


The Birthday Hononrs.—In the list of Birtkday 
Honours we note that the Qucen has been plessed to confer 
the dignity of a baronetcy upon Prof. J. S. Bardon 
Sanderson, while Mr. W. H. Preece, C.B., and Prof. Michael 
Foster are both promoted to K.C.B. Mr. Preece’s brother 
ira J. R. Preece), the Telegraph Engineer and British 

nsul at Ispahan, has reoeived a C.M.G. 
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Hughes on Ether Telegraphy.—Mr. Munro writes to 
Bay that in the course of his experimenta on ether telegraphy 
(eee ante p. 883), Prof. Hughes made an observation which 
has a philosophical interest. He found that the local battery 
in the receiving circuit should be very feeble. One cell having 
its electromotive force reduced by resistance to 30 volt was 
enough, and more was likely to break down the high resist- 
ance of contact in the microphone. With a microphone in 
the form of a ladder of needles (two parallel needles with 
others laid across them) in circuit with the cell reduced to 
xy volt and a telephone, there was no apparent contact 
between the needles permitting a current in the telephone, 
not even with 40 or more needles across. In fact, he hae 
placed a pound weight on one of the cross needles without 
causing a current in the telephone. Nevertheless, such a 
microphone was quite sensitive to the ether waves. On in- 
creasing the battery to „$ volt contact between the needles 
was perfect and remained go until disturbed. 


Observatories and Electric Tramway Currents.— 
In his report on the year’s work at Greenwich Observatory, 
the Astronomer Royal has the following regarding the effect 
of electric tramway and railway currents upon magnetic 
observatories :—“ The question of the protection of the Obser- 
vatory from disturbance of the magnetic registers by electric 
railways or tramways in the neighbourhood has caused much 
anxiety during the past year. A number of euch railways 
are now projected, and the value of the magnetic registers, 
which have now been carried on continuously for nearly 60 
years, will depend entirely on the conditions under which 
electric traction is used. Steps have been taken, in concert 
with Prof. Riicker, acting on behalf of Kew Observatory, to 
have a special clause inserted for the protection of Greenwich 
and Kew Observatories. This has already been accepted in 
several cases, and it is hoped that it will be agreed to in 
others where necessary.” E 


Sir George Stokes's Jubilee.—On 2nd inst. the world 
of science assembled at Cambridge to do honour to Sir 
George Gabriel Stokes on the cccasion of his jabilee as 
Lucasian Professor of Mathematics. Representatives of the 
learned tocieties in all parts of the world were among the 
distinguished company. In the various addresses presented 
the highest tributes were paid to Sir George's distinguished 
service in tte pursuit of science. Lord Kelvin presented 
addresses from three bodies, and Lord Lister read that sent 
by the Royal Society. A gold medal was presented to this 
veteran of science by the Chancellor in the name of the 
University, and on behalf of the Physical Section of the 
diesem Institate a medal was handed to him by Prof. 

ornu. 


Sterilisation of Water.—Mr. E. Andreoli writes that 
since April 14th he has realised some important progress in 
the sterilisation of water by ozone. In his article, which 
appeared in the ELECTRICAL REVIEW on May 5th, he stated 
that the electrical energy spent in the sterilisation of 1 cubic 
metre of water (220 gallons) was about 130 watt-hours. In 
the experiments he has since made he has found a slight im- 
provement in his installation which enables him to aterilige 
the same quantity of water with 60 to 70 watt-hours, 
roughly, 3,000 gallons of water per kilowatt-hour. 


- Royal Institution Centenary.—A centenary banquet 
was held on June 5th in the Merchant Taylors’ Hall, at 
which the chair was taken by the Duke of Northumberland 
(president). Among those present were the Prince of Wales, 
the Duke of Cambridge, Lord Rayleigh, Lord Kelvin, and a 
large body of distinguished gentlemen. In proposing the 
loyal toasts, the chairman referred to the first visit of H.R.H. 
the Prince of Wales to the Royal Institution in 1855, when 
Faraday was the lectnrer. In reply, his Royal Highness 
brie fly outlined the history of the Institution, which was 
founded by Count Rumford, and referred to the discoveries 
of Faraday, Lord Rayleigh, Davy, and other great scientists. 
The meeting concluded with the usual complimentary toasts. 
A general meeting of the members of the Royal Institution 
was held on Jane 5th, when amongst other acknowledg- 
ments the members’ thanks were returned to Mr. H. 
Spottiswoode for the gift of his father’s collection of physical 
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Appointments Vacant.—The Doncaster Corporation 


wants au electrical clerk of works who might ultimately be 


appointed resident electrical engineer. See Official Notices” 
this week. 

The Wallasey District Council want applications for the 
appointment of a jnnior electrical engineer at £130 per 
annum. See our “ Official Notices,” | 

The British Continental Electricity Company want an 
assistant electrical engineer at £110 per annum for their San 
iris generating station. Se our “Official Notices this 
week. 
^ The Birmingham Corporation want a lecturer and demon- 
stator in electrical engineering and allied subjects at £125 
per annum. The Sheffield Tramways Committee want an 
assistant electrical engineer at £200 (rising to £250) per 
annum. The Newington Vestry want Ап accountant to take 
‘charge of the electricity accounts at £155 (rising to £200) 
per annum. The British Electric Traction Company are 
also wanting a gentleman to assist in the maragerial depart- 
‘ment. . For particulars of these appointments see our 
:* Official’ Notices.“ 


Action for Infringement.—At the meeting of the 
Croydon Connty Council on Monday, the Finance Committee 
reported that sn action had been commenced against the 
Corporation by the Jandus Arc Lamp and Electric Com- 
-pany, Limited, for alleged infringements of letters patent in 
connection with the use of the Davy enclosed arc lamp. 
The town clerk was directed to defend the action. 


Lectures.—Mr. James Swinburne, Vice-President of the 
Institution of Electrical Engineers, is now giving a course 


of lectures on Dynamo and Transformer Construction to 
the students of the Electrical Standardising, Testing and 


Training Institution. б 


Presentations.—On the occasion of his approaching 
marriage, Mc. Wm. W. Lackie, chief assistant engineer at 
‘the Glasgow Corporation electricity works, was last. week 
‘entertained to dinner by the staff of the department, they 
having some days previously presented him with a gold watch 
and chain, and a diamond and sapphire ring for his bride. 

At Wolverhampton last week the North Midland 
district staff of the National Telephone Company 
presented Mr. Wm. Johnston, A. M. I. E. E., the late manager 
of that district, with a valuable portmanteau, a camera, and 
an address, on the occasion of his leaving to take up an 
appointment in South America. | 


Old Students’ Dinner.—The second annual dinner of 
the Association of Old Students of the Central Technical 
College will be held on Thursday, July 6th, at Frascati's 
Restaurant, Oxford Street, Any old students desiring to be 
present can obtain full particulars by applying to Mr. F. S. 
Miller at the College, South Kensington. 


A Imperial Telegraph System.—A correspondent 
sends us the following :—“ Writing in the Nineleenth Century, 
Mr. Henniker Heaton strongly advocates the reduction of the 
charges at present made for telegrams to India and the 
Colonies, to be effected principally by a well-organised 
landline service. To a considerable extent I am in agree- 
ment with the views expressed. It seems absurd that a 
telegram can be sent from London to Constantinople for 644. 
per word, while the charge to Indis, about double the dis- 
tance, is 44, for each word. Mr. Henniker Heaton concludes 


"his characteristic article with a reference to ‘the beneficent 


genius of electricity, now bound and writhing under the spell 
of a too masterful magician—the monopolist—who has 
hitherto persuaded the people that electricity can only be 
generated in O:d Broad Street, in the City of London.’” 


Competition to be Allowed in the City.—As we go 
to press we hear unofficially that Sir Courtenay Boyle re- 
commends that the Charing Cross and Strand Electricity 
Sapply Company b» allowed to ape ee in the City 
district in competition with the City Company. The Court 
of Common Council had a lengthy discussion on the matter 
yesterday afternoon, 


there. 


Electrical Engineers at Cape Town.—We read in a 
South African journal that a section of the Institution of 
Electrical Engineers has baen formed at Cape Town with 
Mr. J. Proctor Banham, of the Harbour Board electrical 
works, as president, and Mr. Denham, of the railway depart- 
ment, as honorary scoretary. 


The Accumulator as Incubator.—That an “incubator” 
is an essential part of an efficient electric light plant, is the 
gospel of electric lighting according to & member of a place 
of worship in the fair Vale of Conway, and as the Electric 
Light Company has not put down an * incubator," then it 
would be better to defer the question of lighting the church 
electrically for the time being. We will be obaritable enough 
to aegume that this was purely a case of lapsus linguæ, or else 


imagine that the speaker was not used to the steep gradients 


and sudden curves of the Welsh dialect. Obviously, “ accu- 


mulator" was meant, but as the speaker was a leading man 
of the town and professed to possess knowledge of the subject, 
we suppose no one presumed to contradict him, althongh the 
local press had a little smile all to itself. Someone sug 
that the speaker was confused with tha&-'statement, whose 
frequency is very high, that electricity is in its infancy. 
Bat we rather fancy that electricity passed ite incubator ае 
before that convenient invention made its appearance, 


The French Automobile Club.—The Times corre- 
spondent says that the Automobile Club is to be cloied, 
the attack on M. Loubet having, it is believed, been organised 


Appointment.— Mr. W. P. Bloxam, superintendent of 
the Dover Electrica! Supply Company, has appointed 
assistant electrical engineer at the Belfast electricity works 


. in succession to Mr..Olesen, resigned. 


1 


Erratum.—In onr last issue, p. 918, 2nd column, 6th 
line, for“ tried read “ triad.” . 2 


` x | 


NEW COMPANIES REGISTERED. 


Weston-super-Mare and District Electric Supply 
Company, Limited (62,306) —This company was registered on 
May 26th, with a capital of £50,000 in £10 shares, to carry on the 
business of elec engineers, electricians, ет gineers and contractors, 
suppliers of electricity, manufacturers of electrical apparatus, tram- 
way and light railway proprietors, carriers of passengers and goods, 
Фс. The first subscribers (each with one share) are :—Q. J. Somer- 
ville, 35, Shepherd's Bush Road, W., electrical en r; E. Hop 
354, Hertford Street, Mayfair, W., clerk; О. Walmsley, 28, Priory 
Road, Kew, acoountant; H. В. Morrison, 102, Oonstantine Road, 
Hampstead, N.W., solicitor; J. Renwick, 29, Hillside Road, Stamford 
Hill, N., clerk; M. H. Sheerboom, 6, Ferncliff Road, London, N.E, 
clerk; W. Æ. Singleton, St. Edmund’s Terrace, Regent's Park, N W., 
solicitor. The number of directors ls not to be less than three nor 
more tban five; the first are to be appointed by the subscribers; 
qialification, £100; remuneration as fixed by the company. 
Registered office, Victoria Embankment, London. 


La Capital Traction and Electric Company, Buenos 
Ayres, Limited (62,311).—This company was registered on May 
97th, with a capital of £1,200,000 in £5 stares (120,000 preference), 
to acquire ths benefit of any concessions granted or to be granted by 
any authority in the Argentine Espublic, to construct and equip 
tramways and railways, to work the same by horse-power, electricity, 
steam, or otherwise, and to carry on in the Argentine Republic or 
elsewhere the business of suppliers of electricity for the purposes of 
light, heat, and power, electricians, electrical and mechanical engi- 
neers, ard manufacturers of electrical apparatus. The frst sub- 
scribers (each with one share) are :— Fortescue Thureby, 10, Drapers 
Gardens, E. C., solicitor; George Н Short, 13, Cross Street, Hatton 
Garden, assistant manager; T. Hinks, 4, Bennett Park, Blackheath, 
B.E., secretary; Jobn M. Bartlett, 62, Bt. Alban's Road, Seven Kings, 
Ilford, E., clerk; Ourt Nanwerck, 13, Dalrymple Road, Brockley, 
B.E , gentleman ; Archibald E. Ford, 66, Burton Road, Brixton, 8. W. 
gentle man; and Percy Barker, 55, Lausanne Road, Hornsey, 
Registered without articles of associa ion, 
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Witney Syndicate, Limited (62,320).—This company . 


was re on May 29th, with a capital of £1,000 in £10 
shares, to promote a company to carry on at Witney, in the county of 
Oxfordshire, and elsewhere, the business of an electric light company, 
and to carry on the business of electricians, electrical and mechanical 
engineers, suppliers of electricity, and msauufac‘urers of electrical 
apparatus, &c. The first subscribers (each with one share) are:— 
Arthur Musker, Dundas Street, Bootle, engineer; Anthony Barrell, 
Market Place, Witney, draper; Edmund L. Hill, Dundas Street, 
Bootle, engineer; John E. Elliott, 13, Magdalen Street, Oxford, 
engineer; William T. Upton, 13, Magdalen Street, Oxford, en .ineer ; 
Charles E. Gillett, 86, Woodstock Road, Oxford, banker; and Joseph 
Bartlett, 71, High Btreet, Witney, builder. The first manager or 
managers are to be appointed by the subscribers; remuneration as 
fixed by the company. 


Witney Electric Supply Company, Limited (62,936). 


—This company was registered on May 30:h, with а capital of 
£10,000 in £1 shares, to adopt agreements (1) with ths Witney Syn- 
dicate, Limited, and (2) with C. A. Musker, Limited, and to carry on 
at W.tney, Oxfordshire, and elsewhere, the business of suppliers of 
electricity for the purposes of light, heat, motive power, and other- 
wise; electricians, electrical and mechanical engineera, manufacturers 
of and dealers in electrical apparatus, &c. Tue firat subscribers 
(each with one share) are:—Arthar Musker, Dandas Street, Bootle, 
engineer; Anthony Barrell, Market Place, Witney, draper; Joseph 
Bartlett, 71, High Street, Witney, builder; Edmund 8. Hill, Dan 
Btreet, Bootle, engineer; John E. Elliott, 13, Magdalen Street, 
Oxford, engineer; William T. Upton, 13, Magdalen Street, Oxford, 
engineer; and William О. Bartlett, 75, High Street, Witney, builder. 
The number of directors is not to be less than three nor more than 
five; the first are J. Bartlett, A. Barrell, and Edmund 8. Hill; quali- 
fication, £200; remurferation as fixed by the company. 


Lloyd Manufacturing Company, Limited (62,374).— 


This company was registered on May 31st, with a capital of £20,000 . 


in £10 shares, to acquire certain patent and other rights from 
Marshall B. Lloyd, to acquire all or part of the share capital of the 
White Manufacturing Company, Limited, of Minneapolis, U.B.A., 
and to carry on the business of wire manufacturers and workere, 
spring makera, electrical and general engineers, &c. The first sub- 
scribers (each with one share) are:— hall B. Lloyd, Nicollet 
Island, Minneapolis, U S. A., wire 
Siddall, West Royd, Sowerby Bridge, spring mattress manufacturer; 
Mes. Miranda Siddall, West Royd, S»werby Bridge; Arthur Siddall, 
The Mount, Sowerby Bridge, worsted spianer; William Н. Armitage, 
23, John William Street, Huddersfield, chartered accountant ; William 
Rimeden, Westgate, Huddersfield, solicitor; and Richard V. Rigby, 


Market Placa, Huddersfield, bank manager. The firat directors (ќо . 


nomber not less than two nor more than seven) are Marshall B. 
Lloyd and Rowland S.ddall; qualification, 50 shares; remuneration 
as the company may decide. ME 


Elmore’s Trust, Limited (62, 380).— This company was 
registered on May 31st, with a capital of £400,000 in EI shares, to 
acquire the business of Elmore's Patent Oopper Depositing Company, 
Limited; Elmore's Wire Manufacturing Company, Limited; Elmore’s 
American and Canadian Patent Copper D.positing Company, 
Limited; and Elmore’s Foreign and Oolonial Patent Oopper De- 
positing Oompany, Limited, or any of them, to adopt agreements 
with the ssid companies, and te sell the property acquired thereunder 
to ths Eoglish Electro-Metallurgical Oompany, Limited. The first 
subscribers (each with one share) are :— William Dann, 31, Abchurch 
Lane, E.O., solicitor; G. V. Schmettau, 91, Oroxted Road, West 
Dalwich, 8.E., law student; C. W. Longman, 181, Leathwaite Road, 
Clapham Oommon, 8.W., gentleman; W. Boyes, 2, Carpenter Villas, 
Hill Street, Peckham, S8.E., gentleman; Alfred Н. Wynne, The 
Ncok," S»uthend-on-Bea, accountant; H. Mason, Finden Cottage, 
Dulwich Village, S E., gentieman; and Wallace Read, 190, Friern 
Road, East Dalwich, solicitor. The number of directors is not to be 
less than three nor more than eight; tha subscribers are to appoint 
the first; qualification, 250 stares; remuneration, £100 each per 
annum, and £150 for the chairman. | 


United Kingdom Tramway, Light Railway, and 
Electrical Syndicate, Limited (62,387) —This company was 


registered on June 1st, with a capital of £20,000 in £1 shares, to 


acquire, construct, own, and work any light railways, tramways, &., 
to manufacture and deal in motor cars and mctors, and to carry on 
the business of electricians, electrical and mechanical engineers, sup- 
риев of electricity for the purposes of light, heat, and power, &c. 


e first subscribers (each with one share) are :—John H. Allison, 7, 


C.urtney Road, Drayton Park, N., secretary; Thomas L. Nottage, 4, 
Farron Road, Clapton, N.E, clerk; Harry Leonard, 17, Bernard 
Sreet, W.O., solicitor; Francis B. F. Millard, 7, Lysander Grove, 
Upper Holloway, N., clerk; Walter Н. Lawley, 78, Grange Park 
Rad, Leyton, E., clerk; Harold S. Spashett, Ivy Lodge, Ilford, 


Essex, clerk ; and Hugh 8. Munns, 8, Old Jewry, Е О., solicitor. The 


fi est directors (to number not less than two nor more than five) are 
Major Hector Tullock, R E., C.B., William E. Kenway, and Samuel 
В. Blundstore; qaalificatioo, £100; remuneration, two guineas each 
per board meeting attended. 


Leeds Eleetrical Supply Company, Limited (62,293). 
—This company was registered on May 26th, with a capital of £2,000 
in £1 shares, to acquire the business carried on by Olarence M. Stead 
at Merrion Street, Leeds, as the Electrical Supply Company, and to 
carry on the business of electrical engineers, fitters, machiniste, manu- 
facturers of and dealers in electrical, gas, oil, water and other motors, 
suppliers of electricity, &c. The firat subscribers (each with one 
share) are:—Olarence M. Stead, 9, Gusneau View, Leeds, electrical 


goods manufacturer; Rowland. 


engineer; James E. Brooke, 4, Grosvenor Orescent, Leeds, photo- 
grapher; William O. Guest, 58, Leicester Grove, Leds, cashier‘ 
enry Hamer, 28, Green Mount Street, Leeds, stationer; Thomas 
R. Martin, Albert Terrace, Middlesbrough, electrical engineer; Johan 
О. McOandliah, 115, Woodhouse Lane, Leeds, surgeon; John 8. 
Thorp, 70, Trinity Street, Huddersfield, engineer. Registered without 


articles of association. Ragistered office, 48, Merrion Street, Leds. . 


Birmingham and North-West Coast Mutoscope Com- 
pany, Limited (62,295).—This company was registered on May 26th, 
with a capital of £40,0.0 in £1 shares, to acquire the busiaess of the 
Birmingham Mutoscope Company, Limited, the North Wales Mato- 
ecopa Company, Limited, and the Blackpool and Southport Mutoscope 
Company, Limited, to manufacture, let on hire, and deal in muto- | 
ssoper, biographs and mutographs, and to carry on the business of 
electricians, electrical and mechanical engineers, &3. Tae first sub- 
scribers (each with one share) are:—James Adie, 337, Hagley 
Rad, Birmingham, gentleman; L. J. Murray, Vesta Honse, Lodge 
Road, Birmingham, glass manufacturer; William 8. Aston, 7, 
Newhall Street, Birmingham, chartered aecountant; Taomas Н. 
Vale, Hexthfield Road, Handsworth, Birmingham, clerk; Е. A. 


- Smith, 6, Lozells Street, 1.523118, Birmingham, clerk; J. Н. Clarkson, 


Fox Hollies Road, Acocks Green, Worcestershire, clerk; and W. H. 
Olement, 30, Heathfield Road, Handsworth, Birmingham, clerk.. The 
парт of directors is not to be less than two nor more than seven; 
the first are Walter Harley, James Adie, Lowis J. Murray, and 
William T. Smedley; qualification, 250 shares. The British Muto- 
scope and Biograph Oompany, Limited, have certain rights of 
nominating directors. | : 


CITY NOTES. 


i 


The Joel Electric Carriage-Motor and Battery 
| Syndicate, Limited. 


THE prospectus of this syndicate is obtainable, and applications . 
must be received on or before Saturday, June 17th, 1899. The 
capitalis to be £50,000, divided into 25,000 preference and 25,000 
ordinary shares of £1 each. E 
The vendors are another syndicate entitled the National Motor 


Carriáge Syndicate, Limited, and the amount this syndicate agrees 
to accept for the sale of various patent rights and. whole of its assets, 
consisting of three fully-equipped electric carriages, working draw- 
ings, plans, and registered designs, is £30,000 — in fally paid ordinary 


. Shares £22,500, and the balance of £7,500 in cash. The new 


syndicate also undertakes to discharge the liabilities of the old 
syndicate, which are guaranteed not to exceed EI, 500. | 

There is much that is conjectural and much to which exception 
might bs made in the statements put forth, but we cannot at the 
moment go as fully into the mattcr as we should like. Anyone 
desiring to invest in this undertaking should remember that it is 
of an exceedingly speculative kind, and that mere estimates of profits, 
&c., in such matters are of but little value. 


The Telegraph Manufacturing Company, Limited. 


Tux directors’ report and accounts to be submitted to the ordinary 
general meeting at the Law Asscciation Rooms, Cook Street, Liver- 
pool, to-day, Friday, at 3 p.m., says: —The directors beg to submit . 
to the shareholders their first annual report, accompanied by balancos- 
sheet and profit and loss account for the year ending March 8186, 
1899. The profit on the year's working, as shown by the profit and 
loss account, is £28,271 9з. 10d. Oat of this sum the managing 
director's salary and directors’ fees, £1,200, and the preference 
dividend, due April 1st, £2,927 1s. 10d., have been paid, and after 
lacing to depreciation account £3,140, to reserve fund £10,000 
which includes the proportion of profits earned from March 31st, 
1898, up to the date of the formation of the company), and to a- 
special insurance fund £1,000, there remains a balance of £10,004 83., 
which the directors recommend shall be dealt with as follows:—In 
yment of a dividend of 6 pər cent. and a bonus of 2 per cent., both 

free of incomc-tax, for the period during which the capital of the 
company has ben paid up, being in all at the rate of 8 per cent. per 
annum, and that the balance, £5,161 153. 341., be carried forward. 
The directors deeply regret that shortly after the allotment of shares . 
they were deprived, owing to a sad accident, cf the invalasble ser- 
vices of Dr. John Hopkinson, but they are pleased to state that to fill 
the vacancy thus caused they have secured the servíces on th» board 
of Mr. J. 8. Harmood Banner, whose name will be well kaown to the . 


majority of the shareholders. Daring the period under notice the . . 


works have b:en fally employed, and extensions ате in progress to 
meet the increased demand for the company's manufactures. The 
auditors, Messrs. Harmood Banner & Son, retire, and offar themselves 
for re-election. | | 


New General Traction Company, Limited.—This 
company, having an authorised capital of £370,000 in shares of £5 
each, of which 54,000 bave already been issued, is now issuing the 
remaining capital of 20,000 6 per cent. cumulative preference shares 
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at a premium of 5s. ver share. In addition to the Coventry and the 
Douglas Southern Electric Tramways, already built and equipped, 
the company has powers for extension of the lines in the City of 
Ooventry and for the installation of tramways at Norwich, both of 
which undertakings are approaching completion. It is worthy of 
note also that the company has taken over an agreement for a tram- 
way enterprise in the United States cf America—carrying the war 
into the enemy's country! The list opened on Mond- y, June 5th, 
and was closed on Tuesday, June 6th. 


The Electric and General Investment Company, 
Limited.—8ubject to the completion of the audit, the directors have 
decided to recommend the payment of the following dividends, &o., 
for the year ended May 31st, 1899 :— 


Ordinary Shares.—A dividend of 5s. per share, of 
which 2s. per sbare was paid on account in 
December last, leaving s? m 


А bonus of Ре a КТ 890 
The trustees for the ordinary shares reserve 

fund propose to distribute out of the proceeds 

of investments sold and dividends received... 26. „ 


Making a total present distribution of ... "E M 


Founders’ Shares.—A dividend for the year ended 

May 31st, 1899, of ca iss nis кз 

A bonus ot бб ie 908 9 9 .. ꝗ . 40 „ 
The trustees for the founders shares reserve 
fund propose to distribute out of the proceeds 


of investments sold and dividends received ... 20 „ 
Msking a total present distribution of ... .. £90 „ 


The dividends, if sanctioned by the shareholders, will be paid on 
June 27ta, 1899. 


Birmingham Electric Supply Company.—An extra- 
ordinary general meeting of this company was held on Ist inst. at the 
company's cffices, Dale End, to approve a Bill introduced into the 
House of Lords for the purpose of carrying into effect the terms of 
the sale of the company's undertaking to the Birmingham Oorpora- 
' tion, as stated in the agreement dated June 10th last year. Mr. H. 

Buckley presided, and said the meeting was called simply in com- 
pae with the Standing Orders of the House of Lords. The Bill for 
he purpose of putting in force the agreement with the Corporation for 
the sale of the company's undertaking had passed the House of 
Commons, and by one of the Standing Orders of the House of Lords 
it was nece to call а meeting of tbe shareholders to approve of 
the Bill before it could pass that House. He proposed that the Bill 
be approved. The resolution was carried. 


Callender's Cable and Construction Company, 
Limited.—At the annual meeting to be held on June 22nd, 1899, the 
directors of this company will recommend that the dividend for 1898 
be at the rate of 10 per cent. annum (of which 5s. per share has 
been paid as interim dividend); tbata further sum of 5s. per share 
be paid as bonus, making, with the dividend, a total distribution for 
the year at the rate of 15 per cent.; that £15,000 be placed at 

reserve; that £5,000 be written off property account, and that the 
balance of nearly £7,000 be carried forward. . 


Brazilian Submarine Telegraph Company, Limited. 
—The directors have declared an interim dividend of 3s. per share, 
or at the rate of 6 per cent. per annum, free of income-tax, for the 


quarter ended March Silet, 1899, and payable on 23rd inst. The 


transfer books will be closed from Jone 16th to 22nd, both days 
inclusive. 


Commercial Cable Company.— A quarterly dividend of 
12 per cent. is payable on July 1st. 


TRAFFIO REOEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending June 8rd, 1899, were £887 6s. 5d. ; aggregate to date, £7,370 18s. 11d. 


Tbe Bristol Tramways and Carriage Company, Limited.—The for the 
week ending June 2nd. 1800, were £8,065 7a. 7d. : .period 
(Whit week), 1898, £8,717 8s.; decrease, £661 158, ба. : 


The Cape Electric Tramways.—The receipts for May were:—Cape Town, 
£9,000; Port Elizabeth, £2,900. - 


* The City and Booth London Railway Company.—The receipts for the week 

ending June 4th, 1899, were £960; week ending June Sth, 1898, £949; 
increase, £11; total receipts for half-year, 1899, £24,280; cerresponding 
period, 1808, £23,627; increase, £603. es open, 8j. 


The Dover Corporation Electric Tramways.—The receipts for the week 
di Jone 8rd, 1899, were 4188 7s. 114.; week ending June 4th, 

2184 10s. 10d.; increase, £1 17s. ld. Total receipts to date, 1899, 
28,446 16s. 6d.; corresponding period, 1898, £2,676 17s. ; increase, £769 
19s. 6d. Miles of track open week ending June 8rd, 1899, 8; week 
ending June 4th, 1898, B. ar miles run week ending June Brd, 1899, 
4,233 ; week ending June 4th, 1898, 8,834. Number of oars, week ending 
June 8rd, 1899, 11; week ending June 4th, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, June 2nd, 1899, were as follows:—D. U. T. Oo, horse oars, 


82,095 10s. 8d. ; ditto, eleotrio cars, £1,277 18e. 9d. ; D. B. D. Oo., o cars, 


2982 11s. 1d.; total, 24,356 Os. 6d.; 
Oo., horse cars, £2951 15s. 8d : 
D. B. D. Co., electric oars, £808 0з. 10d.: total, 

2s. Id.; aggregate to date, £76,741 16s. Id.; ditto last year, £72,608 17s. 8d. ; 
increase to date, £4,182 18s. 5d. Worked:—The open is 18 miles 
electrically, 96 miles by horses, as against 11 miles y, and 31 
miles by horses, for the corresponding period last year. 


The Hobart Electric Tramway. The receipts for April show en inorease of £110. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
June 4th, 1899, amounted 225 r wick ing week last year 
£1,869 ; decrease, £391. 1898 includes Whit Monday. 


The Mexico Electric Tramways.— The receipts of the Mexico Electric Tram- 
ways (May) were £16,766. 


The Bouth Staffordshire Tramways Company.—The хесеіріз for week ending 
June 2nd, 1899, were £619 8s. 5d.; aggregate receipts for 22 weeks 
£18,884 2s. Id.; week ending June 8rd, 1996, £869 17s. 6d. ; aggregate гесе 
for 22 weeks, £18,815 15s, 6d. 


STOCKS AND SHARES. 


| | Wednesday Evening. 
WrirH the Stock Exchange thermometer standing at 75° in the 
shade for the greater part of the week, it is not very astonishing that 
business should have dulled down in most departmenta of the house, 
and that the Electric Lighting and Traction markets are merely in 
accord with others in their quietude. 

There is scarcely a change to record among Electric Lighting shares. 
Little or nothing has been doing in any of them with the exception 
of City of London and House- to-Honse. Oonsiderable interest 
centred round the meeting of the Common Council on Thursday, 
June 8th, and speculation has been rife as to ita probable outcome. 
In the interim, the shares were quietly bought, and the price went 
over 18 at one time, then swiftly descended to 16. With regard to 
House-to-House shares, the quotation has dropped 10s. upon those 
pertinacious sales that have lately been troubling the market, for no 
support is given, and the price crumbles away almost at the look of 
a possible seller. The shares can now be bought to yield an investor 
61 per cent. on his money, but the market is not a good one. Notting 
Hills are unable to recover the fraction which they recently shed; 
they are, however, steady at 16]. 

Electric tramways descriptions are receiving some little considera- 

tion, their supporters pointing to the rapidly increasing favour which 
this system of haulage is finding throughout the United 
Kingdom. It is rather singular that there should not be 
a London quotation for the shares of that company which has 
done so much to bring electric traction before the notice 
of the metropolis. The London United Tramways shares are 
unknown in the Stock Exchange here, but there is an official price 
for Imperial Trams, and from Bristol advices we learn that this 
latter company owns nearly all of the capital of the Hammersmith 
line. Imperial Tramway Shares, £6 each, fully paid, are 24j to 
954, the market being mostly in Bristol, and for a “look-up” they 
are worth buying. 
Dealings in Bordeanx Trams have practically ceased pending the 
re- arrangement, but Buenos Ayres and Belgrano are a lively market, 
and it is whispered that important developmenta are pending in con- 
nection with this company. Anglo-Argentines are the turn easier at 
43. Other Traction Securities are steady, and both the British 
Electric Preference issues have risen a half, although the Ordinary 
shares mark no alteration. In this department we consider that 
Potteries Electric Traction shares at 15 are worth watching. New 
General Tractions are } better at 4, and the new issue of Preference 
shares, which we announced last week, has been moderately applied 
for. The whole of it was, of course, underwritten before the emission. 
By applying for the new shares, there was а saving of бв. each as 
compared with bringing the existing issue in the market, to say 
nothing of the escape from stamp duty and broker's charges. 

New Companies are making their appearance every day in order to 
get out before the “close time” of the summer holidays, and the 
provinces are supplying their fall quota of novelties. Weston- 
super-Mare is represented in the latest lists with an Electric 
Supply proposition, but we understand that this will not be 
brought as far as London. A much larger concern than either of 
these is the La Capital Traction and Electric Oompany of Buenos 
Ayres, whose capital of £1,200,000 we believe will shortly be 
offered for public subscription. 

Telegraph stocks and shares are inclined to dulness, there being no 
particular demand at the moment for this clase of inveetment. 
Direct United States Cable are an exception, and have risen 5e. to 
112. Eastern Extension 4 per cent. Debenture fell 3 points to 130, 
but picked up again to 122, and Indo-European Ordinary at 644 is 1 
down. West India and Panama at 1j shows a fall of 2s. 6d., and the 


First Preference are 4 weaker at 103. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


688 C 
Present or Dividends for Closing nring 
NAMB. tion, , 
Issue. Share. the last three years. ay Blat. око чек варе 
1696, | 1807 Higheet.| Lowest 
124,4001) African Direct Telegraph, 4 Y Debs. ТА гаг * | 100 | ... iss .. |101 —105 101 —105 des ane 
25,000 | Amason Telegraph, shares 10 - ee 8 — 4 8— 4 . eos 
125,000 Do. do. 5 Ф Debs., Nos. 1 to 1 250 Red. 100 .. .. | 85 — 90 85 — 90 “ ч 
905, 5001 Anglo-American Telegraph .. - stock £2 188] 3 $ £8 9s| 61 — 03 61 — 63 M T 
8,047, 2207 Do. do. 6 r4 Pref. T ve Stock E5 66| 6 6 Ф |112 —118 112 —113 1123 | 1124 
8,047, 2201 Do. do. Deferred... esse . Stock 188. %| 13 — 133 12z— 133 | 13% 
205,151 Brazilian Submarine Telegra a .. 10 7 * 7 Ф 1 16 154— 16 152 | 154 
76,0001 Do. do. Py Debs. Aud series, 1906 «oe | 100 we |110 —114 110 —114 баг T 
44,000 | Chili Telephone, Nos. 1 to 44 000 gis = ie “at 5 | 4 4 8 "a — 8 8 ivi see 
10, 000, 0006 Commercial Cable ‘a's ... 19100 | 8 8 8 V |185 —195 |185 —192 vei i 
1,832,528] Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock ... .. |104 —106 104 —106 | 105 | .. 
‚850 | Consolidated Telephone еса апі nents 10/- | 2 14% is — — ^ * 
16,000 | Cuba Telegraph ... же е ..| 10.8 7 8 9 — 10 9 — 10 ae T 
000 Do. 10% Prein. | 10 10 J 10 & 10 181— 193 183 — 193 E n 
12,931 | Direct Spanish Telegraph ... e TE m сав 5 4 4 wits 4— 6 4— 5 2 “ise 
6,000 Do. do. 10 95 Cum. Pref. i x 5 10 F 10 .. | 94—104 — 10 res 
80,C00 Do. do. 44 95 Debs. Vis ез dis 50 ida TT jas 102 —105 104 | 103 
60,7101| Direct United States Cable .. e | 2013% | 329 . | 11— 119 | 1H— 12 11180 113 
120,000 | Direct West India Cable, 44 Y Reg. “Deb. ue. eee 100 чаз Pas .. |102 —105 102 —105 ids és 
4,000,000 | Eastern Telegraph, Ord. Stock 6. . Stock GW | 7 .. 165—170 165 —170 1084 | 167 
1,795,000 Do. 80 Pref. Stock 100 |... ^ .. |100 —104 |100 —104 i 
89,900 Do. Debs., yable August, 1890... | 100 | б 5 .. |101 —104 101 —104 ds 
1.482, 2681 Do. Mort. De . Stock Red. ... wo. [Stock] 4 4 ... |116 —120 118 —122 1193 | 119 
250, 000 | Eastern Extension, 3 and China Telegraph ... | 107 7 7% | 164— 17 164— 17 1643| 16H 
16,2001 Do. 5% (Aus. Gov. Bub.) Deb., 1900, red. ann. 100169, 5 7 100 —104 100 —104 
drgs., reg: 1—1,049, 8, 976—4, 826 
64, 400 ^ Do. do. Bearer, 1,050—8,9 зї, 4,827—6,400 | 100 | 5 7 b 3 101 —104 [101 —104 |... 
820,0001 - Do. < ерер. то sea E ... Stock 4 4 121 —126 120 —124 120 
astern an uth can Tel h, 5 ^ Mort. De 
85,1001 1000 xed. a. Telegraph, fg. Nos. Lo 3, an } 10|5%|.. 100 —104 |100 —104 к 
46,5001 ° do. bearer, 2,344 to 5,500 | 100 | & di .. 101 —104 1101 —104 wae $us 
‚000! Ро. 4% Mort. Debe., Nos. 1 to 8, 000, red. 1909 | 100 | 4 n .. 102 —106 102 —106 leg as 
200,0001 Do. 49% Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 25 4 ve | see 1109—1059 102 —105% | ... | ... 
180,227 Globe 5 and Trust eee [IIl eos eee 10 4} 4 ed 112— 121 114— 12 12 ' 118 
180,042 до. 6 V Pref. eee eee : eee 10 6 6 ы 6 15— 163 154— 16 152 158 
150,000 Groat Northern Telegraph, of O "а 11 : T 10 10 10 .. | 814— 824 | 814— 823 us ub ads 
and Bermuda Oable, lst Mort. Debs., C Nt 
92,600 t EE 1 4 1,200, Red.] 10ĩ⁊ä | .. Пот 104 101 13. 
17,000 do-European Telegraph i .. | 25 10 7 10 $ 10 Ф | 64 — 57 53 — 56 644 | ... 
100,0001 London Platino-Brasilian Telegraph, 6 % Debs. ке we. | 100 | 6 6 ^. 1108 —111 108 —111 is Sus 
71,000 Моше ерле, Limited, Ord., Nos. 1 to 71,000 .. Ib sa 256 95 i- 4 i— 1 ses m 
84,000 do. 5% Pref., Nos. 1 to 84, 0CO l| ass s yas i— 1 ł-— 1 к л 
400,000 | National Telephone, 1 to 490,000 .. .. „5 5 6 FV 6 5 4— 5 441 43 
15, 000 Do. 6 Cum. Ist Pref. eee eee eee 10 6 6 6 ll — 13 11 — 13 008 eae 
15,000 Do. 6 B Cum. 2nd Pref. ... 10 | 6 6 6 11 — 13 11 — 18 PA каа 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 ise tee 
1,820,471} Do. 84 % Deb. Stock Red. Stock| 8j 8$ 83 99 —102 100 —108 101 997 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1,65 5 5 i— — - sa 
100,000?) Pacifio and European Tel., 4 9 Guar. Debs., 1 to 1,000... | 100 | 4 4 . (106 —108 105 —108 ves - 
11,889 Reu ter’s ees eee #06 90 eee 8 5 5 . 7 — X 7 To 8 xd ee eos 
8,381 Submarine Cables Trust oe coe eee eee ees Cert. eee eet oe 181 —186 181 —136 oe os 
58,000 United River Plate Telephone 99% eee eee b 5 % 6 % ee 44— 5} 54 . eee 
151,788: Do. 5 Debs. #09 eec eee Stock eee eee ee 104 —107 104 —107 oe 066 
200,0001| West African Telegraph, 5 Y De 100|5%|59% . | 99 —102 90 —102 vs T 
80,008 West Coest of America, Nos. 1—80, 000 and 88, 001—858 008 21 eee TT) eee $-— 1 i— 1 T) m 
150,000 Do. do. 4% Debs., 1—1, 800 Bras. Sub. ab. Tel. 100 ТІ (I set 108 —106 108 —106 eee ees 
880,031 Western and Brazilian T ph 4% Dal. shock woe eee see eae 106 —109 106 —109 eee eon 
88,821 | West India and po 10|1 g un là— 14xd| 18— 1 $| .. 
84,568 Do. do. af 4; Cum. Ist Pref. , | 10; 6 6 „ 10 — 11 ха 10$— 1 108 10} 
4,669 Do. do. Cum. 2nd Pref ° өөө 10 0 6 ТТ. 84— 9ixd 8$— 9 TD oe 
80,0001 Do. do. ri 5% Da Nos. 1 to 1,800 | 100 | 5 5 .. |105 —108 |105 —108 ен i 
158, 100 Western Union of 0.8. Telegraph, 6% Ster. Bonds .. | 100 6 6 .. |100 —106 100 —106 et s 
ELECTRICITY SUPPLY COMPANIES. 
80,000 бшш Oross am Strand осону Suppl Tm ТА 5.6 * 7 * 8 * 1 — — 13 11 — 12 114 T 
20,000 do. * 0 um. Pref. 5 52— 6} ó 
84,000 озше Blei Bopp Ота., ... 5 5 * 6 8.— — 9 8 — 9 855, Bi 
100,000 do. do. 9 Deb. Stock Red... Stock 44% | 43 . 114 —116 114 —116 uy e 
60,000 | City и Tonin Electric Lighting, Ord. 40,001—100,000 .. 10 7 10 6 164— 171 | 164— 16} 174 | 1616 
40,000 Do. 6 Y Cum. Pref., ao to 40 vs 10 | 6 6 6 15 — 16 15 — 16 T — 
400,000 Do. 5% Deb. Stock, Borip. (iss. ot £115 all paid | ... 5 F 5 . 125—180 123 —180 120 .. 
40,000 | County of Lond. & Brush Prov. x eo. —40,000| 10, ni nil | nil | 11 — 12 11 — 12 118 | 114 
20,000 Do. do. do. 6 * Pref., ; 40, си а), 000 | 10 16% 16% 6 „ 14 — 15 14 — 16 14 vis 
220,000 Do. 4495 Deb. Stock, Prov. Certa (2609, to be paid) Rd] ia A is — 56 04 — 56 " T" 
17,400 | Edmundsons Elec. Oorp., Ord. Shares 1—17,400 . 5 гк |6 ies bj— 58 54— иа А 
19,661 | House-to-House Electric Light Supply, Ord., 101 to 19,661 51... | 4 6%| 8— 9 71— 8 84 733 
12,000 Do. 7% Oum. Pref....| 5 7 X 7 . | — 10 9 — 10 м oe 
110,000 | London Electric Supply на, Limited, Ord. T 8| .. ies өз 83— 44 84— 41 4 34 
48,030 Do. do. do. Pref. 6| uu *. 16%] 62— 7 64— 6i 64 68 
100,000 Do. do. do. 4951st Mt. Db. Stock Rd. Stock iss .. |106 —108 |106 —108 T TN 
62,500 Metropolitan Blectric Supply, 101 to 62,500 T ..| 10 5 6 Ф 5 Ф | 164— 175 | 165— 173 17 162 
22,500 Do. Nos. 62,501 to 85, 000' . 10 $e vs Vis 1 164 154— 164 ids ne 
220,000 Ро. Ф First Mortgage Debenture Stock | ... | 44% | 4i .. 118 —121  |118 —121 p. 
6,452 | Notting Hill Electric Lighting on “ee „| 104 6 6 16 — 17 16 — 17 si $t 
81,980 | St. James’s and Pall Mall Electric Light, Ord 5 1044 149 143 17 — 18 17 — 18 172 | 178 
20,000 Do. do. 7 95 Pref., 20, 061 to 40,080 5 7 7 7 9 — 10 9 — 10 ves vss 
,000 | South London Electricity Supply, Ord., £4 paid ЕА «56 b v m a 48 44 es 
79.900 | Westminster Electric Supply, Ord., 101 to 80,000 .. 5199, 12 9 1295, | 144— 15} | 144— 154 163 15 


o fully paid. Dividends in daterred ahere warrants, profe being used м capital 
Dividends marked | are for x year consisting of tne . next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontimed. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock Business done 
Present | NAME. or | Dividends for —. 2 o 5 during week 
Issue. | vds the last three years, pow 3186, Б 7th. m 
| | 1896. | 1897. | 1898. Highest | Lowest 
60,000 Aluminium A" shares, Nos. 1—60,000  ... 4% {> 4X L0 551 10% 3 — 33 3 — 33 gs — 
90,000 Do. 4} % 1st Mort. Deb. Stock Red. . |Stock| ..., з .. | 95 —100 95 —100 es dE 
80,000 | British Electric e one MEN. ee «e. | 10] 6 %| 181— 195 | 184— 194 193 1833 
| Do do. 6 Cum. Pref. 30,001—40,000 
10,000 4 (issued at £2 10s. prem. all pd.) 0 182— 144 | 14 — 145 lb 14 
20,000 Do. do. do. Nos. 40,001- UNS Му] M Б. .. | 134— 14 13$ — 14} 1483 144 

200,000 Do. do. 5 Y Perpetual Debenture Stock ... |Stock| ... Ф * 1127 —130 127 —130 1288 | 128} 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| nil nil ipi li— 23 li— 23 lé Ж ут 
90,000 | Do. do. Non-cum. 6 y 4 Pref., 1to 90, 000| 2 nil 495 . 291— 24 21— 24 28 21% 

125,0001 Do. do. 44 472 rp. Deb. Stock Stock i te *. 110 —114 110 —114 113 oon 

,000 | Do. do. 2nd Deb. Stock Red. Stock, ... ^ .. 103 —106 103 —106 T2 
20,000 Callender’s Cable TOT E shares, Nos. 1—20,000 .. 6 10 | 123 15 © 18 — 14 134— 14 
90,000 Do. do 44 95 18+ Mort. Deb. Stock Red. |Stock Te TN *. 114 —117 114 —117 T 
35,250 | Central London Railway, Ord. Shares ы - 10 102— 114 101— 11 114 

178,303 Do. do. do. £8 paid 10 81— 9} &— 9 93 
61,033 | Do. do. Pref. half- Кдз £3 paid T e T" 34— 3} 34— 3j аф 
71,447 Do. do. Def. do. £5 paid ^^ gu 8 51— 6} 54— 6 6 T 

630,0001| City and South London Railway  ... Stock 1%% 14%) 24%| 68 — 70 67 — 69 683 68} 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. IU ЖШ ЕРЕ T &— 54 43— 54 di m 
32,098 | Crompton & Co., ка. 1 to 32,098 ... ч 3 3j— 4i | 8j— 4i 33 

Do. 57 lst Mort. Reg. Debs., 1 to 900 of ` : 

100,000 | £100, and 901 to ll ,000 of £50 Red. | T eee | II 98 жы 101 99 —102 eee s.. 
99,261 | Edison & Swan Utd. El. Lgt., сед shares, £3 pd.1 to 99,261 5 55% 6 T^ 2— 24 2 — 24 21 vip 
17,139 | Do. do. do. ‘t A” Shares, 01—017,139 5| 537 6 2 bes 4— 5 4— 5 3 У 

344,023 | Do. do. do. 4 % Deb. Stock Red. 100| „ 1. 2.896: 98. Т5 98 | 97 

112,100 | Electric Construction, 1 to 112,100 ... * 2| 5 6 6 21— 23 21— 23 КА“ eye 
25,000 | Do. do. P Cum. Pref., 1 to 25,000 ч 2| 7 2 7 2 7 @ 3 — 8 3 — 84 "T 

140,300 | Do. do. Perp. lst Mort. Deb. Stock . |Stock| ... «aa .. |108 —106 [108 —106 sif 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... sa AE m tae ĝ— Я 8— oss 

9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 Fr TB. Lu 10 — 12 10 — 12 $ — 
15,000 Henley's (W. T. "A Telegraph Works, a: eee , 10 | 10 | 12 14 95| 25 — 26 25 — 26 254 | 25 
8,000 Do. do. 7% Pref. ... 10| 7 7 7 Ф| 18 — 20 |18— 20 a 
50,000 Do. гад do. 4% Mort. Deb. Stock... |Stock 44%| 44 .. 112 —115 112 —115 Fa “де 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works sós 1 10 %| 10 e 10 Y 21 — 22 21 — 22 21H| 21j 

800,000 | Do. do. do. 4 95 Ist Mort. Debs. 2 ; 101 —105 |101 —105 T sae 
87,500 Liverpool Overhead Railway, . - — 110 24 8195| 34%! 8ğ— 88 8§— Ri X we 
10,000 Do. do. Pref., £10 paid 10 6 Б 5 14 — 14 14 — 144 +: T^ 
87,850 Telegraph Construction and Maintenance ... | 12 |15 15 15 %| 37 — 41 37 — 41 393 383 

150,000 Do. 4 % Deb. Вав. Nos. 1 to 1,500 Red. 1909 . ~ | 100 100| .. | .. | .. 105 —108 |105 —108 — Б. 
13,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000 m Ys M 92— 10} 92— 10} 94 ; 
18,400 Ро. do. 5% Cm. Prf. Nos. 6,601 to 20,000 | 5 A d ocn 51— 51— 64 " 

540,0001| Waterloo and City Railway, Ord. Stock  ... ..1100| ... e | 3 LA 105 —108 105 —108 1074 А 


ham Electric Supply 
Brith Aluminum: Ordinary. 


+ Quotations on Liverpool Stock Exchange. 


1 Unless otherwise stated all shares are tully paid. 
Dividends marked $ are fora year consisting of the latter part of one year and the first part of the next. 


LATEST PROCUBABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


lop mr. 7 9% Pref., 


£5 (fully paid) 104. 
12—18. 


House-to- House, „ 44% Debentures of £100, 106—108. 


(fully pa 


and 
5 12—18; 
" 14—61. те 107—110. Dividend, 1898, 


1 — 


Knightsbridge Electric 


Smithfield Market Electric, 


8—4. 


*T. Parker, £10 (fully paid), 16. 


Lighting, Ordinary Page 


Ist Preference Cumulative 6%, £5 


8 


National Electric Free Wiring, 10s. paid, 6s.—8s. 


Bank rate of discount З per cent. (February 2nd. 1899) 


MARKET QUOTATIONS, Wednesday, June "th. 


CHEMICALS, &o. 


This week. | Last week. gs esed 


METALS, &o. (continued). 


а Acid, Н Моо өө ee рег owt. 5J- 5j- ee f Ebonite Rod ee oe ee per Ib. 
а " Nitrio eo ee ee per owt. s. si oo f п Bheet ee ee oe per lb. 
а н ee ee per сті. е 83J- ee g Oopper Bars ee . ee per ton 
а „ Bulphurie .. „. per owt. 56. ee 9 нь Wire (basis price) .. per lb. 
P Bel ki T А ес. 2. pity ee f n Sheet... ec ec pd 
а Ammonia, Muriate (orys ee рег ae 9 Rod e os .. per ton 
в » n 8 .. рег ton A94 A94 Ve ^ German Silver Wire wa por lb. 
e Bl powder T ee рег ton Ab 15 Ab 15 T h Gutte-perch per lb. 
" of Carbon .. .. per ton £15 £15 ө h India-rubber, ага fine” .. per lb. 
Borax os T © ee per ton £16 10 £16 10 s { Trou, Cbareos] Bh per ton 
a Benzole (90 |) " вә es per gal. 77 77 m i EV per ton 
a в ( А) as .. per gal. b ee ©» 5 per ton 
а Kl. N phate. T .. рег оп | £26 15 15 АИ „ Scrap, hea рег юп 
а Nitrate .. ..  .. porton 238 10 £28 10 oe i , Wire galvanised No. 6. per ton 
а „ White Sugar .. . рег ton £81 £80 10 10s. inc g Lead, E per ton 
а „ Peroxide .. es per ton £27 10 297 10 ex f Bheet . per ton 
a Methylated Spirit. per gal. 2/9 2/9 Е Mice (uncut slabs & long) .. рег Ib. 
а Naphtha, vent (90 % at т Manganin Wire No. . .. per lb. 
1 . Es is . per gal. 5/6 5/6 T g Mercury . per bottle 
a Potash, Bichromate, in casks.. per ib. T p Phosphor Bronze ‘plain Min oastings per р 
2 „ Ca (75/80 % .. per ton es : rolled 
в ee ee рег ton £85 £85 . " r'a чир shen 8 
a Ah А is per owt. 68/- 68/- ae Platinum оз. 
a Bulp hate of "Magnesia . .. рег ton 24 10 84 10 ИР dove Bronze Wire . Ib. 
a Sulphur, Bublimed Flowers per ton #26 10 66 15 бв. дес Steel, Magnet, &aoc'd'g to deso'p'n p. ton 
e н 5 ee ee per ton £b 10 £5 15 bs. dec 4 Steel, bars .. . 
per ton £50 255 bs. дес g Tin, bl ae $ ais . per ton 
s Bods, саай (wii 70 9j.) per ton £7 10 £1 10 m g „ foil .. М as per lb. 
" T per ton £8 £8 ae ^ wire Nos. 1 to 16 per lb 
a „% Bichromate, casks . Per ib. 84. ва. » p White Anti - friction Metals— 
MET 8. o. “ White Ant” brand 
AL 1 Yarns, Cotton, e 10lb. bundle? p pr К. 
b Aluminium Wire, in ton lots.. per ton £294 2294 oe Í n B lea. per lb. 
b Sheet, in ton lots.. perton| 2191 £191 ня „ Hemp, 8 Pl 10 ba. per lb 
p Babbitt's metal ingots... per ton | £65 to £187 | £65t0 £187]. j » Russian, 10 ibs. per lb. 
e Brass Tto 13") basis per Ib. : ] n Jute, 180 Ibs. rove .. рег юп £ 
e be ) es 1 1 } 94 thread рег ton | 2389 10 £82 10 
Wire, bania . perlb 1. 41. КА k Zino, Sheet (Vielle Montagne bnd.) p.t; 281 10 £81 10 
Quotations supplied Quotations lied b ! Quotations supplied b 
a Mesars. TI & Co. f The India-R abet; Gutta-Percha, and | В Mossrs. orris Ashby, Limited. 
b The British Aluminium Company, Ltd. Telegraph Works Company, Ltd. 1 Mesers. Wake & Co. 
e Messrs, Thos. Bolton & Sons. 0 Мева. cames & Ghakspeere. m Mers, W. T. Glover & Oo., 
d осеке закат а Мәш ES MP. OU. 
e ears. Bolling o Mesers. meon, Matehey Lad, 
j Mesars. Henry C. Yeo & Oo. p The Phosphor А 
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THE HAYTHORN WATER-TUBE BOILER. 


In the Нау отп water-tube boiler the form and arrangement of the 
tubes is novel and quite distinct fromthat cf any other boiler. These 
boilers were first fitted on one of the steamers of the Caledonian 
Steam Packet Company in 1898, and are said by the Engineer to have 
run satisfactorily ever since. Similar boilers have now been fitted to 
the Lorna Doone paddle steamer of the Southampton and Isle of 
Wight Royal Mail Steam Packet Company. In the Haythorn boiler 
the section longitudinally with the grate shows at the top near the 
boiler front a steam shell of considerable diameter. This extends 
right across the boiler, and it is connected along its lower part to a 
series of slightly inclined vertical headers, 12 in namber, which 
extend 9 Д at much the same slope, and to the same extent, as 
the headers of the Babcock boiler. From these headers there extend 
backwards 14 tubes, while from the lower end of the header a single 
tube extends downwards, but curves at once backwards and 

with the other 14 tubes, thereby forming a space between the lowest 
of the 14 and iteelf. This space bounded by 24 tubes above and 
below forms a fiatcombustion chamber. At a distance of 4 or 5 feet 
all the tubes commence to curve downwards, the centre of curvature 
being the same. Hence ке tubes have а total length of 14 feet 
6 inches, and the lower ones of 8 feet 4 inches. When they have 
curved nearly 90° they all continue vertically downwards about 18 
inches and enter a series of 12 horizontal headers at a level just below 
the back ends of the grate bars. There are thus two tubes to each 
header. The tubes are mostly 2 inches diameter, but 96 of them are 
34 diameter, namely, each of tho sets of 24 tubes bounding the com- 
bustion chamber, the top row of tubes and a row in the middle of 
the headers, all the fou» rows of tubes serving as division 
plates, in place of the slabs of firebrick usually arran The fur- 
nace is thus not roofed in brick, and the combustion chamber is not 
surrounded with brick. The course of the gases is towards the back 
of the furnace, avd between the single row of lower tubes into the 
combustion chamber, thence among the main body of tubes from 
front to back, passing under the division tubes, close down to the 
back header, and among the u half of the main body of tubes to 
the front header, and away to the chimney. A boiler as described 
"lice сасе 2,400 square feet, and а grate of 42:4 square 


Each of the 12 elements of 30 tubes weighs 14 cwt., and the boiler, 
“as a whole, contains 2:8 tons of water, aud bs, as a whole, 214 
tons. The arrangement of the combustion chamber is such as should 
greatly diminish the smoke, if not entirely prevent it, with suitable 
auxiliary air admission. The curvature of the tubes wi!l provide for 
expansion without undue stresses, and the arrangement is 
good. We have no particulars as to the rate of combustion and 
eva ve efficiency, but so far as safety is concerned, we should 
an te that the Haythorn boiler will prove very much more safe 
than boilers of the Belleville type, where the tabes are so very fiat, 
and are in too long a series with each other. If water-tube boilers 
are to become an assured success, we think they will be found to 
have curved tubes, aud these of small diameter. In the Lorna Doone 
the ratio of grate to heating surface is 1 to 566, and owing to the 
on of the tubes the gases have a considerable 

of travel parallel with the tubes, and not so entirely across 


and as the larger tubes are 
the divisions named above of 


necessary to admit the age between them of the By this 
arrangement the usual slabs of firebrick are a ‚ап advantage 
as regards wear and tear and maintenance, but as the com- 


bustion chamber probably a disadvantage, though bly the lower 
with day. 


narrow spaces 

through the brickwork slabs when such become by wear. 
The Haythorn boiler is a distinct improvement on boilers of 

the Belleville type. 


THE AMERICAN TRUST MOVEMENT AND 
THE BRITISH MANUFACTURER. 


Wa have referred several times in our issues of the last few months 
to the growth of the Industrial Trast movement in America, and to 
the probable effects of the change upon the mauufacturing indus- 
tries of that country. To-day we return to this subject to emphasise 
one of the points named in our earlier articles, namely, the over- 
capitalisation which is known to be occurring in connection with the 
movement. | 

In tbis country we have had considerable rience of the type 
of consolidations now so popular in Americs, and though in one case 
—that of the English Sewing Octton Oompany—the results have 
been financially sacceesfal, in two others the consolidations have been 
failures, and there are few who would deny that this failare has been 
chiefly due to over-capitalisation at the time of the transfer. 

Bat it is not necesssry to depend upon instances of over-capital- 
isation which have occurred in this country. The Americans are 
themselves awakening to the fact that a great inflation of capital is 


accompanying these new developments; and, in proof of this, we 
give two extracts from American papers :— 


“ А manufacturer turned over his plant to one of the recent indus- 
trial combinations, and took cash therefor. This plant was repre- 
sented by something like $1,000,000 stock, which was turned over. 
The stcck had not paid him a dividend in some years,and 12 months 
ago he would willingly have accepted 10 cents on the dollar for it. 
He received, however, in avt cash from the new combination 
something over par. It may farther be mentioned that this same 
interest is to be represented by something like $5,000,000 of new capital 
in the new company. He hopes that the buyers of these five millions 
new capital will do better with it than he did in the past.” —Zlectricity, 
March 29th, 1899. 


"Many of our leading industrials are now in the hands of 
speculators, schemers and promoters. It is no uncommon thing for 
them to form a combination of manufacturing industries, representing 
a total cash value of, say, $5,000,000, and incorporate it for some vd 
millions. They pay а promoter from five to ten millions for h 
services, then they issue a lot of common stock and divide this arc uud 
among the manipulators. The stock is then placed upon the market, 
boomed with favourable announcements, so as to run the price up to 
75 or par, and sold to investors. The stockholders must take their 
chances on the future, and many of these companies, before the 
organisation, were making very small dividends or even running at a 
loss. The stock is so watered that it is impossible to pay fair 
dividends upon the increased capitalisation. It simply means that 
p investors are fleeced." The Commercial, New York, February, 

The economies resulting from centralisation and improved manage- 
ment, wil not, we believe, balarca the charges arising from an 
infiated capital account, and we are, therefore, expecting to hear that 
the prices of manufactured in the United States have consider- 
ably increased. In some industries advances of 10 to 40 per cent. have 
already been notified to customers. “It is an ill wind that blows no 
one good,” and though we must regard the Trust movement as bad 
for America, it will certainly make things easier for the British 
manufacturer. The high tariff will, of oourse, prevent him from 
competing to any great extent in America, even when helped by the 

rise of prices which we expect; but in the neutral markets 
of the world his position will be more secure, and in these we hope 
that for some tims to come he will benefit by the manner in which 
New York financiers and stock-brokers have over-weighted the 
manufacturing industries of their country. 


AUSTRALIAN ELECTRICAL NEWS. 


[FROM OUR SPECIAL CORRESPONDENT. } 


Sydney, April 29th, 1899. 


Тнв George Street Electric Tramway is really showing signs cf 
, and the residents of Sydney are кошш (тч to being 


e been in position and also the poles for the trolley wires, and 
e tro 


to E. P. Allis compound horizontal engines arranged in 
two rows with a crane over each row. The engines have 26-inch and 
48-inch cylinders with a 4. fest stroke and run at 100 reys., and are 


for two engines ; have 12 field 
weigh 21 tons each, and the fiy-wheols are 20 in diameter aud 
weigh 40 tons. The circulating pumps are Blake an 


one row of seven is already in place and ready for the brickwork. 
The boilers are multitubular, of 300 H.P. capacity each, 16 feet long 
and 7 feet diameter, with 72 tabes of 4 inches diameter, 22 of which 
are stayed avd 50 plain, and six stays are used in tho steam space; 
the boiler settings are fitted with Alve's patent hot air economisers. 
The chimuey stack is 200 feet high and 6 feet diameter. The witch - 
board, which will be fixed on a gallery at the end of the building 
next the offices, is already made and will shortly be on its way ; the. 
first portion will bs 39 feet long, and will have four generator panels, 
one summation panel, two accummulator panels, one lighting panel, 
and 10 feeder panels, and is, of course, capable of extension along 
the whole width of the engine room, i e, 100 feet. 

The accumulators will consist of a set of 300 K-23 and 300 K-9 
E. P.. cells. The car house bas accommodation for 108 cars. This 
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power houee is not being constructed entirely for the George Street 
line, but is to ultimately supply the necessary power for all lines as 
fast as they are converted from steam toelectric. The George Street 
line, which consists of 34 miles of double track, has a return feeder 
of 500,000 circular mils. section laid between each pair of rails and 
connected to each alternate rail on either aide, and the two are сговз- 
connected every six lengths of rail, and at about the middle of the 
line the four rails and two feeders are connected to ninesimilar cables 
which take a short cut to the power house underground; the line 
being U-shaped, the distance to the power house by this short cut is 
about half а mil», whereas by the track it is about a mile and a 
quarter ; various bonds are used : Edison-Brown plastic, Edison-Brown 
plug, Obicago, Bryan, and а special bond devised by the Tramway 
Construction Department. The line feeder cables are Callender 
Company's, and are laid in Callender bitamen concrete conduit with 
drawing-in boxes at about every 100 yards. 

The estimated cost of the line was £130,600, and up to the present 
the followicg tenders have been accepted :— 


Excavations for power house (Н. Pollock) ee .. £886 
Erection of power house aud offices (J. Btewart & Oo.) 19,797 
Chimney stack (Phippard Bros.) ... eas M woe ) 2,365 
Car house (J. Stewart & Oo.) ves T see .. 12,490 
Steel columns and girders for power bouse (R. L Scratton) 1,040 
Conduit for supply of water (J. McSweeny) _... we 9,895 
Steam engines and generators (H. H. Kingabury) 38,119 
Steam boilers (G. & C. Hoskins) ius га *. 4,718 
Betting of boilers and fixing of coal handling apparatus 

(J. Btewart & Co.) ы 881 Das Мя "EVA 
High pressure steam piping (H. W. Peabody & Oo.) 1,450 
Cast-iron and other piping (H. Vale & Bons) ... . 2,119 
Covering for steam piping (Wm. Adams & Co.) ө 330 
Pumps and spares (Н. P. Gregory & Оо.) vat .. 93,360 
Switchboard and connections (H. H. Kingsbury .. 2,750 
Cables for station wiring (I.-R. & G..P. Company)) 777 


З spiral staircases for power house (Clyde Eng. Оо.) ... 130 
Overhead travelling cranes (H. W. Peabody & Co.)) 

Accumulators (Wm. Adams & Co.) ies oe . 1,749 
Permanent ws y, George Street section (Willmott & Morgan) 25,000 


m Harris Street section (J. McSweeny) ... 12,754 
Poles (Foreign Agercy Company) ... i $us * 1.735 
Pole bases and arms (Hudson Bros.) m бав те 
Trolley wire (О. Kolling) ... .. ... 775 
Cables for return conductors (C. Kolling) es eee 24593 
Conduit and feeder cables (Callender Company) * 3617 


Making a total cost to date of £139,772, but of course the whole 
of this amount must not be credited to the Gzorge Street line alone, 
as the present plant is intended to work also the North Shore lines, 
and there are some items which do not belong wholly to the George 
Btreet line costs. 

It bas been definitely decided to at onoe push on with the con- 
version of the whole of the steam tramways to the electric system, 
and а commencement is being made with the lines to the western 
suburbs. The electric lighting éommittee of the Sydney Munici 
Council has now completed its deliberations, and it is generally 
understood that their report will recommend the Council to at once 
make use of the powers already granted to them by the Legislative 
Assembly ; whether the Council will adopt the measures recommended 
iu the report is quite а different thing as the gas company's interests 
are known to be very strongly represented on the Council. 


—— 


ELECTRIC TRAMWAY. SYSTEMS AS 


FREIGHT DISTRIBUTORS IN CITIES AND 


SUBURBS. 


Im a recent issue of 7з Commercial Intelligence, & compara- 
tively new weekly journal devoted to the promotion of British 


trade and industry, tae attention of electrical engineers is drawn to - 


the fact that in Brooklyn the electric street car system is being used 
for the carriage of coal and other heavy freight during the night. 
A double advantage -is gained, for not only is the corgested day 
traffic of the streets relieved, but a practically continuous load is 
obtained for the generating stations.. It is suggested that the 
organising of such a scheme of freight distribution by the tramway 
system in the larger English cities would be less difficult than in 
America, since most of the larger systems on this side are under 
municipal management, and the governing bodies when once their 
sanction was obtained, would do all in their power to render the 
plan a success. The writer of the article alluded to even thinks 
е branch lines might be laid to act as fecders to the main system. 
ваув:— 

" There is no reason why the tramways in England, now equipped 
or вооп to be equipped with electricity, should not be similarly used, 
and connected wherever possible with the railways and the docks. 
It would be ап easy matter for manufacturers, warehousemen, and 
large shopkeepers to connect their places with spur lines; to load 
their mercbandise during the daytime, and have it transported over 
the electric street railways between midnight and 5 o'clock in the 
morning, when passenger traffic in most English cities is suspended. 
The municipalities could also use the street car lines at night for 
many of their services, such as the removal of street sweepings and 
snow, and the distribution of road making and road-repairing 
materiale. It ought to be possible, too, for coal merchants to dis- 
tribute their supplies at night by means of the trolley lines.” 


Ia busy cities it would undoubtedly be an enormous gain to have 
effected silently and expeditiously during the night, a tranefcr of 
goods and merchandise, which at present occurs with excessive dirt, 
noise, obstruction, and diseomfort during the day. But we cannot 
see that the idea is practicable, if it involves the laying of branch 
tracks and feeder systems all over our larger towns. The capital 
expenditure apon these extensions would make the cost of the new 
method of transit too high. We rather think that a solation will ba 
found for the problem in the design of freight trailer cars which can 
be ran either on the tramcar rails or on the ordinary roads. Sach 
trailer cars would then be loaded as at present and taken by horss 
or manual traction to the nearest point of the electrical tramway 
system, where they would be picked up by the first train of freight 
cars going in the desired direction. 

We commend the idea to the attention of firms engaged in the 
manufacture of electric pasaenger cars in this country; as we feel 
convinced that were successful cars of this type designed and built, 
they would be quickly adopted, aod would be found of immense 
service in the distribution of raw materials and manufactured goods 
in many of our larger cities. 


THE REPORT OF THE PACIFIC CABLE 
COMMITTEE. 


IN the examination which we propose to make of the Report 
of the “ Committee 9 to consider the proposal for 
laying a telegraph cable between British North America and 
the Colonies of Australasis," it appears to be best, to divide 
the subject out as was done in the instrument of appoint- 
ment of the Committee, in which the following questions 
were advanced for consideration, and for report to Her 
Majesty’s Government :— 

].—1s the laying of such a cable practicable from a tech- 
nical point of view? 

II.—If so, what ronte should be selected for the cable ? 

III.—What will be the cost (a) of laying, (b) of main- 
taining, the cable, and (c) of the annual working expenses? 

IV.—W hat revenue will arise from the traffic which may 
ba expected to over the cable? à 

V.—Should the cable be owned and worked by Govern- 
ment or by a subsidised private company ? | 

.VI.—If the cable were to be national propsrty, what 
would be the proper method of management and administra- 
tion ? 

VII.—What should be the form of contract offered to a 
contractor for its construction ? 

The desire is also expressed that the Report should embody 
the views of the Committee “on any subsidiary queetions of 
a practical nature which may arise during the investigation." 
The letter of appointment is dated June 2nd, 1896, and is 
signed by the Right Hon. J. Chamberlain. 

The members of the Committee were the following :— 

The Right Hon. William Waldegrave Earl of Selborne, 
Under Beoretary of State for the Oolonies; George Herbert 
Murray, Esq., O. B., a principal clerk in the Department of 
the Treasury“; Sir Donald Alexander Smith, G.O.M.G., 
High Commissioner for Canada f; the Hon. Sir Mackenzie 
Bowell, K. O. M. G., Member of the Privy Council of Canada? ; 
the Hon. Sir Saul Samuel, K. O. M. G., O.B., Agent-General for 
New South Wales $; and the Hon. Duncan Gillies, Agent- 
General for Victoria]. 

The Committee met in Downing Street on June 5th, 1896, 
and was then adjourned until October 26th, as the Telegraph 
Conference then being held at Buda-Pesth necessitated the 
absence of some of the delegates. Thus it was not until 
November 12th that the Committee began to take evidence, 
and we may say here that as all the evidence given was 
expressly stated to be confidential,“ nothing, presumably, 
was known of ita nature to those who were not present at the 
sittings until the publication of the report in April last, some 
two anda half years later. During the examination of 
witnesses the Committee had the advantage of the advice of- 
Sir Sandford Fleming, K.C.M.G., and of Messrs. J. C. 
Lamb, C.B., C.M.G., and W. Н. Preece, C.B., F.R.S., 
the two latter representing the Postmaster - General. 


* At present secretary to the Post Office. 

t Now the Right Hon. Lord Strathcona aud Mount Royal. 

t Reaigned before the Committee began to take evidence, the Hon. 
A. G. Jones being appointed in his plece, 

$ Since retired from Agency. 

|| Bince retired from Agency. 
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The secretary to the Committee was Mr. W. Н. Mercer, of 
the Colonial Office. Daring the 18 days which were passed 
in taking evidence, the following 26 witnesses were under 
examination :—Mr. Sandford Fleming, formerly engineer-in- 
chief to the Canadian- Pacific and tothe Intercolonial Railway», 
acting as expert adviser to the Canadian representatives ; 
Mr. M. H. Gray, submarine cable engineer-in-charge 
of the Silvertown Telegraph Company; Mr. Alexander 
Siemens, a director of Messrs. Siemens Bros.; Mr. 
Theophilus Smith, chief submarine cable engineer of 
the Henley Telegraph Company; Mr. F. R. Lucas, 
engineer-in-obief to the Telegraph Construction and Main- 
tenance Company ; Dr. Alexander Muirhead, joint inventor 
of the duplex method," and of electrical apparatus; Mr. 
Н. A. Taylor, partner in the firm of Clark, Forde and 
тато, Capt. W. Goodsall, late commander of the Eastern 
Telegraph Company's ship Chiltern; Mr. W. Н. Preece, 
engineer-in-chief and electrician to the General Post Office; 
Rear-Admiral W. J. L. Wharton, hydrographer-in-chief to 
the Admiralty; Mr. Frederick Ward, manager in England 
of the Commercial Cable Company; the Marquess of Tweed- 
dale, chairman of the Eastern Extension Telegrayh Com- 
pany (examined copjointly with Messrs. H. A. C. Saunders 
and F. E. Hesre) ; Mr. J. C. Lamb, third secretary of the 
General Post Office; Mr. H. Baxton Forman, oontroller of 
packet services of the General Post Office; Mr. J. Н. Carson, 
manager of the Anglo-American Telegraph Оошрару; Mr. 
R. K. Gray, engineer-in-chief and assistant to the managing 
director of the Silvertown Company; Mr. T. Playford, 
Agent-General for South Australia; Mr. W. P. Reeves, 
Agent-General for New Zealand; Mr. W. H. Mercer, of the 
Colonial Office (secretary to the Committee); Mr. B. T. 
Ffinch, director-in-chief of the Indo-European Telegraph 
Department of the Government of India; Mr. N. Oork, 
managing director of the Commercial Bank of Sydney; Mr. 
C. U. Kingston, secretary to the Australian Mortgage, Land, 
and Finance Company; Colonel Hozier, eecretary of Lloyds; 
Mr. E. T. D. xat, chairman of Dalgety & Co., Limited. 

Besides the evidenoe given by the gentlemen above named, 
а considerable volame of statements, memoranda, &c., put in 
by witnesses and others is рсе to the report. We now 
reprint the report verbatim before dealing with some of the 
evidenoe upon which it is based, and discussing the conolu- 
gions arrived at. 

The report runs as follows :— 


1. The Oommittee have the honour to report that, having been 
appointed by the Secretary of Btate for the Oolonies on Jane 2ad 
last, they held their first meeting on the 5th of that month; but that 
owing to unavoidable delays they were unable to begin the examina- 
tion of witnesses until November 12th. 

2. The Committee desire to express their obligations to Mr. Sand- 
ford Fleming, whose long labours on the subject of a Pacific cable 
bave thrown much light upon the project and materially facilitated 
the task of the Committee, and to all the gentlemen who have been 
80 good as to give evidence and whose answers range over the whole 
ground comprised in the reference to the Oommittee. 

9. The Committee have carefully considered these anewers and 
other materials bearing on the subject which have been laid before 
them, and bave the honour to report as follows upon the questions 
submitted to them. 

4. The Oommittee consider that the most convenient course will be 
for them to deal with the points submitted to them in the same order 
as laid down in the Instrument of Appointment. 


1.—PRacrTicaBILirTyY. 


б. Noone tes the practicability of the project from a tech · 
nical point of view, although the depth, probably in places over 3,000 
fathome, is as great as that in which vn Йи bas hitherto been laid. 
The Oommittee consider that a preliminary survey is indispensable, 
principally for the рш of ascertainiog, before the cable is laid, 
and cf avoiding, while it is being laid, any serious inequalities in the 
bed of the ocean which might cause “suspension,” and in course of 
time fractures, of the cable. Such a survey could, however, be made 
while the cable is being manufactured; it could be made by the con- 
tractors under the supervision of an officer appointed for the purpose 
by the owners of the cable; and the necessary provision for it, with 
all proper conditions, could be contained in the contract. The pre- 
sent information with regard to the route is sufficient for the purpose 


of estimating the expense of tbe cable, and it may be assumed that 


the farther survey recommended would not lead to any 
variation in the tenders. 

6. Farther, it will be necessary that a carefal examination be made 
of the various islande to be presently mentioned with a view to ascer- 
taining the best spots available for landing stations. К. 


П.— Коста. 
7. The Committee recommend that the route should be from Van- 
couyer vid Fanning or Palmyra Island, Fiji, and Norfolk Island, 
with brarohes from the last-named station to Queensland and New 


Zealand. No doubt there would be a decided advantage in taking 
the cable vid the Hawaiian Islands, instead of vid Fanning or 


. Palmyra Island, as. the section woald in that case be shorter, and 


therefore less costly for the same speed, or faster for the same cost, 
and some traffic would, if no line is laid from Oalifornia, be obtained 
from Honolula. But this ronte would involve a departare from the 
principle cf using only British territory for landing stations, and as 
this principle has been formally endorsed by the Oanadian and Ans- 
tralasian Governments at the Oonferences at Ottawa and Sydney the 
Committee consider that it should be adhered to, and that a departure 
from it would be a material change in the character of the scheme 
which was approved at those Conferences. 

8. The length of the cable over the route recommended wonld be, 
eerie 10 per cent. for "slack" actually used, about 7,986 nautical 
miles, vis :— 

Vancouver to Fanning Island, 3,561, ora little less from Vancouver 
to Palmyra I:land; | 

Till, Island to Fiji, 2,099, or a little less from Palmyra Island 

, 

Fiji to Norfolk Island, 981; 

Norfolk Island to New Zealand, 537 ; 

Norfolk Island to Queensland, 834. 

9. The Pacific cable as a means of communication between Aus- 
tralasia and Europe wou'd be, of course, dependent on the landlines 
across America and on the trans-Atlantic cibles; and it would be 
necessary for it to have some working arrangement with them. Such 
arrangements are universal in the case of submarine cable companies, 
which must obviously make terms with the landlines by which their 
traffic is received or forwarded. The only telegraph line which at 
present runs from the eastern seaboard to Vancouver is that of the 
Canadian Pacific Railway opa: This company is in connection 
at Oanso in Nova Scotia with the Commercial Cable Company, which 
possesses three cables from Great Britain to Oanso ; and the nature of 
the arrangement between them is shown in the telegraphic corre- 
spondence contained in the Appendix to this Report. e Com- 
mercial Cable Company is an American company, but all the landing 
stations are on British territory. It is stated that the other trans- 
Atlantic cable companies, whether British or foreign, are in connec- 
tion and alliance with the Western Union Telegraph Company, which 
is also an American company. 

10. The Western Union at present effects its junction with the 
Oanadian Pacific Railway Company's telegraph lines at Montreal, but 
it is bighly probable that were a Pacific cable laid from Vancouver 
to Australia it would (if it does not already possess such a connec- 
tion) make its own connection with Vancouver through the United 
States territory as far as British Columbia. 

11. The effect of this position of affairs is, that the choice of routed 
would lie between an American cable company having its stations 
exclusively on British soil and in connection with a land system 
passing over British territory and controlled by a British com papy, . 
and cable companies which, whether British or American, and which, 
whether possessing stations on British or American soil, are in con- 
nection with a land system controlled by an American company, and 
a MERE through the greater part of its length over American 


III.— oer. 


19. The cost of laying the cable depende mainly on the materials 
used in it; and, as the quality of these can be tested, the question is 
ractically one of quantity. The outer coverings are much the same 
all specifications, according to the conditions of the cate, bat the 
conductor of copper and the insulator of gutta-percha vary in 
quantity in proportion to the speed of transmission required, and, 
therefore, the question of cost practically depends upon them, the 
heavier the cable in these respects the greater being the speed ard 
the cost. With regard to all the sections, except the long one from 
Vancouver to Fanning Ieland, opinions as to the composition of the 
cable do not much vary, and as the speed of the whole line is limited, 
for through traffic, to that of the longest section, it will only be 
necessary to go into particulars with regard to that section. 

18. On this branch of their inquiry the Oommittee have taken a 
large amount of technical evidence from electrical ex This 
evidence has been in some important ts conflicting, and the 
Committee have been obliged to form their own conclusions, weighing . 
one authority agaiost another. 

14. The priccipal points which the Committee have had to consider 
ате :— 


1. The weight per nautical mile of the core best suited for the 
purposes of the long section. 

2. The theoretical speed of transmission obtainable from a 
given core over a given distance. 

9. The deductions which have to be made from the theoretical 
speed of transmission to arrive at the actual practical speed in 
“paying” letters. 

4. The number of hours per diem during which a cable can be 
worked for commercial purposes. 

The Core — 16. The cores recommended to the Committee varied 
from 500 los. copper and 320 lbs. gutta. percha (Mr. Siemens) to 800 Ibs. 
copper and 5:0 lbs. gutta-percha (Mr. Preece, of the General Post 
Office), but the Committee hava decided to select for detailed ооп: 
sideration from between those limite, two types, which have been 
recom mended from different pointe cf view. 

16. The first would contain 552 lbs. copper and 368 Ibs. gutta- 
percha, and was that recommended to the India-rabber, Gutta- 
percha and Telegraph Works Oompany by Lord Kelvin in 
November, 1895. 

17. The Ocmmittee do not consider that it would be wise economy 
to lay down a cable of any lighter type than this. The speed of 
trausmiseion would be reduced to too low a figure. 

18. The second would contain 650 lbs. copper and 4(0 Ibs. gutta- 
percha, and is that which was adopted for the cable laid by the 
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Anglo-American Telegraph Oompany in 1894. There is a serione 
mechanical difficulty in handling cable of very heavy weight at great 
рышы че шшш ао о роо ыч would not be 

pu in any case to lay a cable of a heavier core than this over the 
ong section. 


eable of 552 lbs. copper and 368 lbs. gutta-percha over the long section 
would, with enced operators, and the use of the antomatic 
curb method ission, give a of 80 letters per minute, 


ute. 
21. Mr. Preece, on the other hand, statcd that the same core as that 
last named, over the same distance, and by the same process, would 


22. For the same cable Mr. M. H. Gray, Mr. Lacas, » Speaking for 
e repre- 


70 letters per minute for a cable of 500 Ibs. copper and $20 lbs. gutta- 
ете while for a cable of 800 lbs. copper au 


24. Lord Kelvin wrote to the Oommittee that, in his opinion, they 


was not less remarkable. 
26. The explanation of this is to be found in the fact that much 
s upon the system on which a line is worked. Thus, ia the 
case of the trans-Atlantic lines, where the competition is very keen 
and the hours of business com tively limited, and where the 
i International phic Oonvention do notapply, 
it has been found possible to redace the non-psying traffic to about 16 


per oent. : - 

27. On the other hand, on the Eastern lines the proportion is much 
higher, because the reserve power of the lines is very great, and there- 
fore there is more margin for non-paying traffic, the working hours 
are y longer, and tae regulations of the International Oon- 
vention bave to be followed. Mr. Preece estimated that a theoretical 
speed of nearly 63 letters per minute for the core of 650 lbs. copper 


Gray, of the India-rubber, Gutta-percha and Telegraph Works Com- 
Im about 17 cent. Mr. T. B. Ffinch, director-in-chief of the 

do-European clegraph Dapartment of the Government of India, 
and having sara of the telegraphs from Karachi up the Persian 
Galt and through Persia, stated that the average number of service 
indications which have to be forwarded with а message of 12 paying 
words of a length of eight letters each, would, on the average, be 
equivalent to 10 letters. Furthermore, he stated that the unavoidable 
use of the lines under bis charge for administrative parpcece would 
amount to less than 5 per cent. of the whole traffic. s estimate, 
пае оте, е the total unavoidable “ dead " traffic amounts to about 

per cen 

By the theoretical speed of a cable the Oommittee understand 
the maximum number of words which can be transmitted in a minute 
so that 3 operator can рааш y and easily read them. 

b 


P of words for which no revenue is received and for loss 
me. | 

28. The Committee ascertained that these deductions were made 
on account of— i 


1. Service indications and prefixes, such as station of origin, 
number of message, time, date, &c. 

2. Repetitions, errors in transmissions, corrections. 

a т intervals between the messages, time lost by 

4. Administrative messages connected with the traffic, 

There are, of course, other administrative messages which 
must necessarily be sent on the business of the line, bat these 
could, in most cases, be left for periods when there was no traffic 
for transmission. 


29. It must also be borne in mind, in considering this question: 
that though the speed of a cable is usually stated as g a certain 
number of words minate, these s aro “reputed” words of 
five letters each. In actual practice a word averages eight letters, 
the increase being due to the use of code words, and to the omission 
of many conjunctions and prepositions when messages are sent in 

90. The so-called “ words,” however, which have to be added to each 
message as service indications and prefixes, do not consist generally of 
more than two or three letters each. 


(To be continued.) 


ALUMINIUM FOR SWITCH WORK, BUS 
BARS, &c. 


Вт ERNEST KILBURN SCOTT. 


(Continued from page 879.) 


Тнк following table is based on well authenticated figures, 
and is for wires to give equal conductivity. The erue 
ices of the two metals are assumed to be 104d. a lb. for 
copper wire and 184d. for bare aluminium wire of 


approximately about } inch in diameter. 


| Weight of | Total price 
Relative | Relative | one mile one mile 
Relative area w of wire in | Present | of wire 
— conduc- | for equal for equal ibs. for price to 
ty conduc conduc- | equal con- | per ib eq con- 
tivi tivity. | duotivity. uctivity. 
СЕЕН) ocn ЕНЕ е m ыш 
Copper. 100 100 | 100 1 inch | 10jd. | #693 
dia. 162:3 : 
Aluminium 60 160 48 123 inch 184d. | £59 
dia. 77 9 


Quotations have been given in America for aluminium wire 
at as low as 15d. per lb., and as the price of copper is some 
six or seven pounds a ton higher over there than it is with 
us, the comparison is much more in favour of aluminium. 
Of course, on account of the boom in trade, all metals have 
increased in price, but aluminium has been affected only 
slightly, and there is certainly no likelihood of its going 


er. 

here is, however, one point which tells against aluminium 
at the present moment, and that is the limited demand. 
Whilst the price of copper remains fixed at 104d. a lb, 
whether it is ordered in 40 or 5 ton lots, the price of 
aluminium may vary from 18}d. for the higher quantity to 
21d. a Ib. if under 5 tons is required, this being meoessary to 
allow a margin for the special setting of the m . In 
any case 77:9 lbs, at 21d. a lb. only comes to £6:81 for опе 
mile of *128 diameter wire, and on referring to the table it 
will be seen that even this is lower than copper. 

Aluminium lines have been installed at the Chlorate of 
Potassium Works and the Hydraulic Power and Manufac- 
turing Company, of Niagara, also the Snoqualmie Falls 
Power Company, and the Standard Electric Company, of 
California, with the best results, and it has been found that 
the snow and ice load is practically the ваше although the 
cross-section is greater. 

The nt rise in copper is principally aimed at the 
electrical industries, and it is, therefore, to our interests to 
give such a fillip to the employment of aluminium as a 
conductor as will help to b the back of this threatened 
monopoly. Unfortunately power transmission lines are few 
and far between, but aluminium might very well be given 
a fair trial for trolley lines especially as orders for many 
miles of wire must of necessity be placed within the next 
few months. Possibly the increased contact surface for the 
trolley wheel will be found of advantage. It is interesting 
to note that 67 tons weight of bare alaminium feeders are to 
be used for the North-Western Elevated Railroad of Ohicago. 
The feeders are to be . about 14 
inches in diameter. They are to be lai n 
fashion in wooden tronghing, being supported at in of 
9 feet by vitrified blocks. The contract has been accepted on 
the basis of 47 lbs. of aluminium being equivalent in con- 
ductivity to 100 lbs. of copper. 


ABSORPTION AND CABLE SPEEDS.” 


THE tabular statement of actual and calculated speeds of 
working through Atlantic cables issued by Messrs. Siemens 
Bros. in January, 1898, has lately been brought into 
prominence by the repeated reference made to it by Mr. 
Alex. Siemens and by the accuracy of certain figures being 
called in question rs managing director of the Telegraph 
Construction and Maintenance Company. 


* Publication delayed for want of space in our laat issue. 
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In order that our readers may the more readily follow the 
claim and the objections raised to the figures put forward to 
substantiate it, we reprint this table, which has already 
appeared in the ELECTRICAL REVIEW, June 8rd, 1898, 


done in every case, excepting the 1894 “Anglo” cable, for 
which the speed has been calculated by dividing the same 
constants given above by the K R where R is the measured 
conduotor resistance as laid, and not at 75° F., as in the other 


p. 786. instances. The speed, on this account, should be 26:99 and 
ACTUAL AND ESTIMATED SPEEDS OF TRANS-ATLANTIC CABLES. 
Tabular Statement drawn up by Messrs. Siemens Bros. :— 
1 | 2 | в, 4 | Б | 6 т в 9 | 10 | il 
| | Type of ‘Calculated | Calculated: Calculated 
| core of KR, | speeds speeds | Speeds Calculated: speed 
Date Length in deep sea | taking taking actually | speed if lengths 
тиш Designation of cable. | nautical ! cable. | 1874 cable 1874 cable. obtained if lengths | 1,850 naut. Manufactured by 
s 5 . Lbs, per Ohm x Microfarads words per Saree | working: S lem еи 
| | naut. mile! 10^ minute. | minute. | ‚ 650,400. 

) ойнак с NE F 
1873 | Anglo-American ... 1,876 400/400 3:919 1811 | 2475 | ... NE Tel. Const. & Mtnc. Оо 
1874 i Anglo-American ... 1,837 400/402 3512 | 2020 27'6( f ) 80:2 (a) 199 | 282 Tel. Const. & Mtnc. Oo 
1875 | Direct United States 2,423 400/60 7°658 |. 938 12:82 , 226 (b) 380 702 | Siemens Bros. 

1679  Pouyer-Qaertiet ... 2.242 350/300 6'600 ^ 1074 | 1467 22 (с). 322 | 598 | Siemens Bros. 

1866/80 A American 1.852 zu | 4'632 | 1531 20:91 iS. | eae ae Tel. Oonst. & Mtno. Oo. 
181 |Jay Gould ... ià 2,518 350/300 , 7:834 905 1237 21˙5 (d) 398 | 694 | Siemens Bros. & Co 
1882 Jay Gould ... . 2, 350/300 | 8°030 884 12:08 21˙5 (4) 412 712  |Biemens Bros. & Oo. 
1884 Mackay- Bennett (S.) 2,353 · 350/300 6-740 | 1052 | 1437 26 ‚ 420 | 723 | Siemens Bros. & Co. 
1884 · Mackay-Bennett (N ) 2,346 · 350/300 6 630 . 1071 | 14963 26 418 712 | Siemens Bros. & Oo. 
1894 ^ Mackay-Bennett(3rd) 2,161 | 500/320 4 671 15 18 2074 40 (9) 546 772 Siemens Bros. & Oo. 
1894 | Avglo-American ... | 1,850 | 65^/400 ‘2 420 | 29:31 40 04 | 474 (e) 474 474 Tel. Const & Mt-c. Co. 

| i | 


(a) Report of engineers, Messrs. Clark, Forde & Co., to the manager of the Anglo-American Telegraph Company, dated June 25th, 1877. 


(b) Керо! of engineers, Messrs. Clark, Forde & Co., to the manager of the Direct United States Cable Company. dated June 25th, 1877. 
(c) Report of tbe engineer-in-chief, Mr. von Chauvin, to the Pouyer-Quertier Cable Company, dated June 15th, 1 


(d) Report of Dr. Muirhead to Mr. von Chauvin, representative in London of 


the Western Union Telegraph Company, dated July 10th, 1888. 


(e) Electrician, dated October 19th, 1894. 
A ein ified as basis for column 7 is taken from a letter from the man 
m ale 


880. 
(i.) Special trial of code words, 18 words per minute | mean 


(i.) Press messages, usual rate, vi - 
(iii) Ав many as 185 letters per minute have been observed to pass at times 


without requiring repetition. 


r of the Anglo-American Telegraph Compan dated September 20th, 1894. 
tter from Mr. G. G. Ward, vice-president and general manager of the Commercial Cable Co ay % 


mpany, dated h, 1895 


t will be noticed in col. 8 that the actual working speed obtained with the cables made and laid by Siemens Bros. & Co., is very much greater than that calculated 
upon, even allowing for all the progress in manipulation and manufacture, Cols. 9 and 10 prove this even more clearly, the figures given there having been 


(from actual в 
the length and weight of core of all the cables were the same as those of 


The claim by Messrs. Siemens for certain advantages in 
-point of speed possessed by their cable core is of a somewhat 
earlier date, as will be seen from the following extracts from 
the Prooeedings of the Pacific Cable Committee, November 


17th, 1896, p. 43 :— 


. Biemens: Ah, I am very glad I 


Mr 
OR be cal dei ere opinion that our cables are very 
much better, 


P 
through reasons that I do not want to tell, than anybcdy 
else's, and, if I may, hand you this table—this is a comparison of 
speeds of the Atlantic cables. | 


Something concerning the nature of the advantage claimed 
we gather from the discussion of Mr. Elton Young’s paper 
at the Institution of Electrical Engineers on April 27th last, 
when Mr. Siemens is reported to have stated that the great 
problem which cable makers had before them was to redace 
this ч вропеу factor ” of the capacity, if he might во call it, 
as в ааа is was possible, was clearly 
dem by a table of cable s of the Atlantic 
cables gessi some time ago һу firm, which showed 
that all cables did not follow the K R law. How very im- 
portant it was to pay attention to this spongy factor of the 
үү ыны шү, be seen if they compared the two latest 

tio cables made in Eogland, viz, the 1894 “ Anglo,” 
and the 1894 Commercial cables. 

Turning to the figures given in the above table, we notice 
that the speed of working through the 1874 Anglo-American 
cable is taken ав а standard of comperison for the other 
cables. The constants for cols. 6 and 7 are respectively 
70°95 x 10° and 96 94 x 10, $.&., the prodact of the total 
capacity (609:88 mfds.), and О.В. at 75° F. (5, 759“) multi- 

by the 8 20°2 for col. 6, and 27:6 w.p.m. for col. 7. 

These were obtained on the 1874 cable as laid, that 
is, with its conductor at a much lower temperature (say 85° 
F.) and not at 75° F.; therefore to obtain the speed of 


another cable having the same mean bottom temperature, . 


these constants must be divided by the K R of the cable, 
where R is the total resistance also at 75? F. This has been 


eds) according to well-established formule —col. 9 ее эра, pos сес ноша be if all the cables were only 1, 
e glo e. 


calculated 
nautical miles long, and col. 10 if 


36 87 instead of 29:81 and 40°04, as given in co's. 6 and 7 
for the 1894 “ Anglo " cable. 

. Aesuming the correctness of the speeds in col. 8 for regular 
working, the calculated values in col. 9 are as given. We 
have endeavoured to check the calculated speeds in col. 10, 
and, subject to small differences arising from the actual capa- 


city or the values of log. =. for the differing forms of con- 


duotor used not being stated, the figures appear rather too 
high compared with the 1894 * Anglo" in all cases, and 
especially in the case of the D. U.S. 1875 cable. To assist 
comparison it would have been well to give in the Table the 
capacity and conductor resistance from which K R has in 
each case been arrived at. 

It is not stated whether col. 10 has also been corrected for 
the difference between the specific conductivity of the copper 
used for the earlier and later cables, which is an important 
consideration if the figures in this column are to be taken as 
a proof of increased speed due to the reduction of absorption. 
If it has been so corrected the relative specific conductivities 
should be given so that the values may be checked in this 
particular also. - | 

The first and most important question which suggests 
itself is, Are the speeds given in col. 8 really comparable and 
reliable? for if not, the whole comparison in col. 10 becomes 
worthless. 

If 276 w.p.m. for the 1874 * Anglo” cable is a proper 
basis for speed caloulation—see note (J) of tabl en all 
figures in ool. 6 are much too low. Mr. Siemens evidently 
thinks 27°6 is too high, because he prefers to give, in ool. 8, 
the regular working speed actually obtained as only 
20°2 w.p.m. 

This does not seem reasonable, in view of the working 
speeds in actual practice being in са; case much higher 
still (ool. 8) even than the figures in col. 7. On this head 
Mr. Shuter, managing director of the T. C. and M. Com- 
pany, informs us that carefully timed counts made on the 
Anglo Company's cables, and published in the Electrician, 
November 80th, 1894, showed a speed 50 per oent. higher 
than the earlier figures of June 25th, 1877, which statement 
is more than borne oat by col. 8, in which the regular work- — 
ing speed is in almost every case over 100 per edes гы 
than the calculated values in ool. 6. Again, if the in 
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col. 8 are worthy of oredenoe, neither 20:2 nor 27°6 w.p m. 
for the 1874 cable are suitable as bases of comparison; and 
why the 1874 cable should have been selected as a standard, 
in preference to some other cable whose working speed has 
been more reliably ascertained, is not clear. The only use 
of cols. 6 and 7 in the table is apparently to show how widely 
the results calculated by the K R law differ from those 
actually obtained in practice as given in col. 8; but if that 
is their object, the proof is not very convincing, because, if 
we look at the figures in ools. 7 and 8 for the several 
Siemens's cables, we notice that the ratios between the 
calculated and ectual speeds follow the K R law, in nearly 
all cases, as much as conid be expected, considering the uncer- 
tainty as to what is really the “regular к " speed for 
each of them. At any rate, they cannot be eaid to disprove 
that law. Any differences are, we think, more likely to be due 
to the working speed of the several cables not having been 
made by the same operator and obtained under absolutely 
comparable sending and receiving conditions. 

Mr. Siemens has probably taken one of the higher speeds 
obtained, no doubt during a long trial, on the 1894 “ Com- 
mercial ” cable, made by his firm, as the regular working 
speed. In col. 8 of the table this is given as 40 w.p.m., 
whereas Mr. Shuter refers to a letter from Mr. G. G. Ward— 
the same authority as invoked by Mr. Siemens—in which the 
working s is given as only 32 w.p.m.; while Mr. F. 

ard in his evidence before the Pacific Oab!e Committee in 
November, 1896, stated that under pressure they could work 
up to 84 w.p.m. Between 84 and 40 words there is certainly 
а very considerable difference, and, as far as we can form an 
opinion, this would seem to be in a great measure the 
explanation of the remarkable difference in speed assigned 
by Mr. Biemens to the two 1894 cables. 

Sapposing, however, that we accept Mr. Siemens's tabulated 
figures in col. 8 as correct and comparable, we are still left in 
doubt as to what we are to attribute the differences shown in 
‘col. 10 between the speeds reduced from col. 8 for the same 
length and sizs of core ; for while Mr. Siemens tells us in the 
discussion on Mr. Elton Young's paper that all cables do not 
follow the K R law, weare, on the other hand, told in a foot- 
note of this table that the results have been calculated from 
actual ep:eds “according to well-established formu'e." If 
it be true that all cables do not follow the K R law, how can 
we accept the values in col. 10, which are entirely based on 
that law ; for if the K R law has introduced errors into the 
results, col. 10 cannot safely be taken as reliable evidenoe of 
the importance and advantage of reducing absorption and 
thereby improving speed, which we take to be the object 
of the table. If, on the contrary, col. 10 is based on “ well- 
established formule," and the working speeds in col. 8 are 
trustworthy, there would no doubt be some ground for the 
claim that the difference between the Anglo” and“ Com- 
mercial " 1894 cables is due to certain improved methods of 
manufacture employed by Messrs. Siemens Bros., more 
especially in paying strict attention to the “ spongy factor of 
capacity. In that case it would appear that this improved 
po = ei п to os rm for at а 94 yours, 
judging by the high speed of 70:2 w.p.m. assigned in col. 10 
to the 1875 D.U.R. cable, and has nevertheless all these years 
escaped notice, and therefore been Bin csi iara If the 
differences are really capable of this explanation, how is the 
marked diff :renoe between the speeds of the 1879 and 1875 
cables (both made by Messrs. Siemens Bros.) to be explained, 
the earlier cable having a. much higher speed than the one 
four years later ? 

We confess that the tabulat comparison is too involved in 
uncertainty to bring conviction, and faila to do so, chiefly, 
perhaps, because it attempts to s too muoh. 

Any disparity due to inertia of the recorder coil for speeds 
so similar as 40 and 47 w.p.m., or any difference due to 
unc qual self-indaction in the two cables, cannot be held 
accountable in any important degree for the widely different 
speeds given for the 1894 “ Anglo" and Commercial 
cables, and allowing & generous amount for any increase due 
to reduced absorption, there still remains a considerable 
margin, which we are disposed to attribute, in a great 
measure at least, to the fact that the “regular working 
speed is too vague an expression, and that the values given 
lor these two cables were either not obtained under precisely 
comparable conditions, or that the signals recorded were not 
cqually good. 


Since writing the above comments, which oould not be 
inoluded in our last issue for want of space, we notice that 
in a letter to the Electrician of June 2nd, Mr. Alex. Siemens 
replies to Mr. Shuter's objections to what he oonsiders the 
misleading comparison of the.relative working speeds of 
the 1894 Anglo and Commercial cables as given in the 
eb hilo reo he mistake made in regard to the K R 

ile reoognising the mis made in 

value of the 1894 Anglo cable whioh, when oorrected for 
temperature makes a difference of 8 per cent. in favour of 
the Anglo cable, Mr. Siemens remarks that "that do:s not 
account, by а long way, for the whole of the differences in 
sp:ed," He, moreover, reminds us that none of the speeds 
are results of special trials with a view to compiling the 
Table, but that the authority has bsen given in every 
instance for the various statements regarding the working 
speeds assigned to each cable; and, further, that comparison 
has not only b:en made with the 1874 Anglo according to 
the report of Messrs. Clark, Forde & Taylor (June 25th,1877), 
but also with thespeed given in a letter from the manager of the 
Anglo- Àmerican ompany, S: ptember 20th, 1894, and with 
the speed of the 1894 cable inthe Electrician, О Хођег 12th,* 
1894, which speeds do not differ from those given in the 
article, November 80th, 1894,+ quoted by Mr. Shuter, so that 
all the data available at the time were utilised. : 

In answer to Mr. Shuter’s Xp apas to 40 w.p.m. being 
adopted in the Table (col. 8) as the speed of the 1894 Oom- 
mercial, in view of the statement made by Mr. F. Ward 
before the Pacific Cable Committee, That under pressure 
they (the Commercial Oable Company) could work up to 34 
words per minute,"—Mr. Siemens refers to the following 
questions and answers in the Report of that Committee :— 

1,628. Oan you tell the Committee how many paying words per 


minute your ex shows you you can get out of that cable, 
that is alter deducting all the signals that do not pay—all the service 


Yos; well, we calculate the amount of work by five-letter words 


ou E 
d 1,639. Give me in letters then, the number of letters? ' 

No, I do not recollect. I should like to be positive about that, as 
far as I сап; I think we can do about 34 five-lotter words a minute 
duplexed ander ordinary pressure. ` 

1,680. That is under pressure including everything; 34 five-letter 
words a minute ? 

Yes; that is we can work up to that. 

Mr. Siemens oonoludes that Mr. Shuter has evidently 
only looked at answer No. 1,630, and has not noticed that 
the speed of 34 words refers to ordinary pressure and to 
duplex] working." 

To make quit» sure what was meant, Mr. Fred. Ward was 
applied to, and he confirms that during the time of day 
shea most messages are handed in, and to which he meant 
to refer by the words “ ordi reassure” in his answer 
No. 1,629, the cable is used duplex] at the rate of 94 five- 
letter words per minute, but that there is no difficulty in 
obtaining a higher speed if found necessary. 

In this oonneotion we may remark that the of the 
comparison between the 1894 Anglo and Commercial cables 
olearly depends to a very great extent on what may fairly be 
considered the working speed of both these cables. Ordinary 
pressure, though an indefinite term, would seem to imply an 
approximation at least to their proper working speed limit 
or a “good for traffio” standard, and anything beyond it 
would necessarily approach an unusual pressure, since Mr. 
Siemens points ont that “none of the speeds in his Table 
are the result of special trials.” 

The 84 words referred to by Mr. Shuter would, therefore, 
appear the more reasonable fi zure instead of 40 words per 
minute, 

No doubt there would be no difficulty in obtaining a 


* t The authorities here referred to give for the Anglo cables the 
f{cllowing results: 
Mr. A. Dearlove, 


Mr. P. B. Delany, 
894. 


Oct. 12th, 1894. Nov. 80th, 1 
Cable. Actual working speed. Highest speed with regular traffic 
1873 ... «. 28 words . 149 letters per minute. 
1874 eee ees 928 97 [II] eee 1149 77 1] 
1830 ces [I 24 Т] ИТ soo 129 э. » 
1394 ... e. 474 „ ee ... 243 10 " 


+ Mr. Dearlove states that the 47 4 w.p.m.for the 1894 Anglo 
cable were also obtained with duplex connections, as were the speeds 
given by Mr. Delany, and in tbe absence of any note to the contrary 
hh rg ther. the figures in col. 8 are all comparable in this respect. 
=- I, D8. LEO. EV. 
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higher y in if found necessary " on all the cables included 
in the Table than the working speed given, but that is 
scarcely to the point, because unless strictly representing the 
working speed in each case, the results in col. 10 would not 
be comparable. | 
Mr. Siemens explains that his “ object in raising the whole 
quen at the recent meeting of the Institution of Electrical 
agineers was to obtain, if possible; an explanation of the 
di-crepancy in speeds which remains even when the figures 
given in Mr. Shuter’s letter are used as basis; for it must be 
granted that if the third Commercial cable were 1,847 nautical 
miles long, £e, of the same length as the 1894 Anglo cable, 
instead of 2,161 naut ical miles, its speed would be increased 
| 2.161? 
from 84 to 34 x 1847? 
its K R would be diminished from 4:22* to 315. In other 
words, this shortened cable would give practically the rame 
working speed as the 1894 Anelo cable, although the K R 
of the latter is only 2:41, or sbout two-thirds of the K R 


= 46:6 words per minute; and 


of a cable of the same length, but with the core of the third 


Commercial cable. As this core consists of 500 Ibe. copper 
and 320 lbs. gutta-percha per nautical mile, while the core of 
the 1894 Anglo cable contains 650 lbs. copper and 400 lbs. 
gutta-percha par nautical mile, the scientific importance of 


this difference is self-evident and well worth the attention of 


all students of electricity.” 

We entirely concur that the question thus clearly stated is 
of great importance and requires investigation. Mr. Siemens 
has already told us what his explanation is, in his evidence 
before the Pacific Cable Committee given above. Although at 
that date Mr. Siemens did not wish to reveal the secret, at 
the Institution of Electrical Eagineers he was disposed to be 
more communicative and referred to col. 10 of his tabulated 
speeds of the Atlantic cables as evidence of the great im- 
portance of paying attention to the “spongy factor” of 
capacity, the reduction of which was the great problem cable 
manufacturers had before them. The value of the table and 
of this explanation of the cause of speed difference is, how- 
ever, discounted by his having expressed the opinion that 
all cables do not follow the K R law, on which ool. 10 is 
entirely based. | 

. Whether the K R law is at fault, and to what extent, still 
remains to be proved; and whether the same method of 
reducing the recorded results to five-letter words per minute 
has in each case been identical requires verification. At any 
rate the first step towards it should, as we have elsewhere 
suggested, be by removing all incomparable elements by a 


practical trial, using the same automatic transmitter and 


receiving instrument to ascertain, as near as the character- 
istic signals of the two cables permit, the speeds for each 
cable which give the same size and definition for the same 
words. If, then, the fact be clearly demonstrated that the 
Siemens cable has distinctly a higher ,no doubt the 
theoretical explanation will soon be forthcoming. In the 
meantime it would be of great assistance if Messers. 
Siemens Bros. would kindly supply the total resistance 
either at 75° F. or at sea temperature, and also the total 


capacity of all the Siemens’ Atlantic cables included in 


his Table, from which the К R values have been derived ; 
and especially the electrical data of the three Commercial 
cables which do not appear to have been yet published. 
We should also be glad to learn from Mr. Siemens how 
the very high speed of 70:2 words per minute in col. 10 
for the 1875 D.U.S. cable can be accounted for, since the 
speed of their 1879 Brest-St. Pierre cable shows only a 
calculated working speed of 59:8. If the 34 words, instead 
of 40, be adopted for the third Commercial cable, it will 
be found that the calculated speed for this, the latest of 
the Siemens cables, must be reduced from 77:2 (in col. 10) 
to 656, that is, its speed works out appreciably below 
that of their 1875 D.U.S. cable, and, indeed, of all their 
others, except the 1879 P.Q. cable given in ool. 10. 


Electro-Harmonic Nociety.—Mr. C. E. Grove having 
been elected honorary secretary of the above Society, 
members are requested to address communications to him at 
* Rosedale,” Selsdon Road, Cambridge Park, Wanstesd. 


* This is given in the Table, ool. 5, as 4 671. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo. 
Electrical Patent Agents, $22, High Holborn, London, W.O., and 
. at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. | 


. 10,699. "Improvements in and connected with street lamp-posts 
electric light standards, and the like." W. Jongs. Dated May 23rd 

10,726. ‘Improvements in electrical switches.” В. THOMAS 
Dated May 23rd. ot 

10,744. ‘Storage batteries.” E. L. LoBDELL. D ited May 23rd. 
(Complete.) | | 

110,768. "Improvements in electric arc lamps" THe BnrrISH 
THoxsoN-Housrow Company, LiurrED. (В. Fleming, United 
Btates.) Dated May 23rd. (Complete ) 

10,769. "Improvements in means for electrically igniting gas.” 
F. W. GorpBz. (La Socié:é Anonyme, Lux Nova,” Belgium.) 
Dated May 23rd. ( Complete.) 
` 10,791. “Improvements in electric lighting apparatus.” A. 
Ргконюв. Dated May 23rd. (Complete.) 

10,815. "Improvements in incandescent electric lamps.” O. L. 
R. E. Menaes. Dated Мау 23rd. (Date applied for under Patente, 
&c., Act, 1883, Bec. 103, Ostober 27th, 1898, being date of application 
ín France.) (Complete.) 

. 10,817. "Improvements in terminals and binding screws for eleo- 
trio batberies and connections.” W.R.Epwanps. Dated May 23rd. 
. 10,839. “Improvements in automatic electric cat-out devices for 
electric cooking apparatus.“ F. W. ScmLINDLEB. Dated May 24th, 

10,843. "Improvements ia concentric electrical fittings.” S. T. 
Бовіквон. Dated May 24th. 

. 10,860. “Improvements in or relating to shuntiag devices applic- 
able for use on electric cars and the like." E. ANDREAS. Dated 
May 24th. 

10,868. "Improvements in electric switches" В. Horkusson. 
Dated May 24th. · 2 | | Mot 

10,877. “ Ап improved method of and arrangement for protecting 
the anti-cathode in Réatgen tubss." С. H. F. MuLLER. Dated May 
24th. | ö | 
- 10,892. "Improvements in electrical warp stop-motions for 
looms.” W. H. Вакев and F. E. Ктр. Dated May 24th. (Complete). 

10,903 “Improvements in telegraphic transmitters and receivers." 
W. L. Wms. (A. О. Orehore and G. O. Squier, United States.) 
Dated May 24th. 

10,911. "Improvements in primary batteries.” A. PFANNENBERG. 
Dated May 24th. (Complete.) 

10,922. “ Ар improved relay for magneto-bells.” J. G. WHITTLB.- 
Dated May 25th. 

10,978. "Improved telephone switch." A. E. Laux and J. d. 
Lumon. Dated May 25th. 

11.010. A water-proof lampholder for Swan incandescent elec- 
tric lamps.” H. D. FrrzPATBRIOK. (G. Brandt, Germany.) Dated 
May 26th. (Complete.) 

11,012. "Improvement in the construction of electro-motors.” 
W. Prox. Dated May 26th. 

11,024. "An improved electrical switch and fuse.“ H. C. Govan 
and O. W. Cox. Dated May 26th. (Complete.) | 

11,097. "Improvements in sockets or holders for incandescent 
electric lamps.“ A. VaNnAM and T. H. ManmsH. Dated May 27th. 
(Complete.) Е 

11,01. "Improved methods of utilising high potential electric 
spark gaps." B. H. THwarrg. Dated May 27th. б 

11,105. Relay apparatus for closing a subsidiary circuit of an 
electrical installation when а current in the main circuit bas a cer 
strength or voltage." Brgxmms Ввотнивв & CO., Ілмітир. (Siemens 
and Halske, Aktien Gesellschafe, Germany.) Dated Mey 27th. 
(Complete.) | | 

11,106. “Improvements in synchronised electric olocke." Втвминв 
Ввотнввз & Co., Ілмітар, and E. F. Н. H. LauokEBr. Dated May 
27th. (Complete ) 

11,110. ‘Improvements in electric switches.” А. M. OLARK. 
(Tne General Iacandescent Arc Light Company, United States.) 
Dated May 27th. (Complete) MEME 

11,117. "Improvements in quadruplex and multiplex telegraphy 
and to apparatus for use in connection therewith.” 8. G. Brown. 
Dated May 27th. | 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesar. W. P. 
Тномрвон & Oo. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 
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12,210. Improved means for supplying current to electric rail- 
way and tramway vehicles." R. DEwEUsE. Dated May 17th, 1897. 
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Relates to electric railways and tramways on a road contact or 
sectional conductor system with continnous or polyphase currents and 
electro-magnetically operated switches. Collectors.—A long collector 
is built up of bars pressed down by buffers. Switches, Conductors.— 
A derived current from the collector flows tbrough the forward 
exposed contact to a fine wire coil msgoet and to earth, thereby lift- 
ing the armatare. This action breaks the earth circuit and com- 

letes the main circuit between the main conductor aud contact 
hrough the thick wire coil mamas The contacta on the armature 
are wed , and take between plates which are pressed 
together by springs. The whole is mounted in a closed box sur- 
mounted by the stud which is insulated from it. In а modification, 
the fine wire coil magnet is carried by the vehicle, and throws a bell- 
crank armature in the box. For a three-pbase current, the circuits 
contain two collectors and two studs for each switch box. The cores 
of the magnets are formed of о: ils in the circuits, but otherwise the 
construction of the switch is similar to that «f the firs: described 
method. 5 claims. 


20,923. “ Improvements in electric heaters.” E. E. Gorp. Dated 
September 11th, 1897. Heaters of air, water, vil or other fluids are 
made with resistance wire coiled into a small helix, which is iteelf 
generally coiled to form a large helix. This ie supported internally 
or externally by open supporte, so that all parts of the wire are 
exposcd in an . equal degree to the fluid to be heated. 
The wires, or preferably the sup , are covered with thin insulation, 
such as vitreous enamel. Variqus supporte are specified. In one 
arrangement the helix is held in helical vea in segmental iasu- 
lators placed in а tube. The tubes may be in halves bolted together, 
and either solid, to convey liquids, or slotted, to admit free passage of 
air to be heated, when the tube is fixed horizontally under the seat 
of a railway carrisge, or elsewhere. In modifications of this arraoge- 
ment the helix may fit in a helically grooved perforated tube of ineu- 
lating material, or in or on a corrugated metal tube. In a second 
arrangement the helix, a, encloses one or more insalated supporting 
wires, which are secured at their ends by nuts to discs. 17 claims. 


21,109. “Improvements in the bobbins and cores of solenoids for 
enclosed arc lamps.” W. J. Davy and G. THomas-Daviss. Dated 
September 14th, 1897. Relates to arc lamps. Solenoids and cores 
for enclcsed arc lamps are specially constructed for use with alter- 
tating or rectified current. An air-tight tube to carry the winding 
. consists cf sheets of thin German silyer and asbestos paper or cloth, 
wound on a mandrel, and connécted^by shellac varnish or cement; the 
asbestos breaks the metallic circuit- round the tube. А core is made 
up of strips of iron perforated to receive wires, by which they are 
connected into cylin form оп а tube. Asbestos washers may be 
placed between the strips to reduce noise. 3 claims. 


21,966. ''An improved electric атс light reflector." О. M. BoLLES 
Dated Beptember 17tb, 1897. An arc lamp is provided with а reflect- 
ing shade carried by an annular band and two hinged semi-circular 
plates, which fit upon the lower edge of a conical casing, and are 
secured by clasps. А circular opening and slots in the reflector per- 
mit it to be passed over the lamp. 1 claim. | 


21,534. “Improvements in electric are lamps.” B. J. B. Мптд 
(E. Leconte, France.) Dated September 20th, 1897. The upper 
carbon is carried by a rack in gear with a pinion on a toothed wheel 
which engages the pallets of a balanced weight. This is pivoted 
centrally in a lever frame pivoted in the lamp frame, and connected 
to the core or armature of a series solenoid or electro-magnet. The 
pinion and wheel are carried in a light frame free to slide on two 
vertical rods; its movement is limited by adjastable nuts and the top 
of the lamp frame, a cushion being provided. The balance rests on 
the base of the lamp frame, and tbe pallets are clear of the wheel, so 
that the u carbon reste on the lower one. When current passes, 
the core and lever lift the pallets into gear with the wheel after which 
the lever lifts the frame until a vertical arm of the balance engagesa 
stop fixed adjustably on tbe lamp frame. Rotation of the wheel is 
thus prevented, and the arc is struck. When the core and lever fall 
so far that tbe arm of the pallet leaves the stop, the wheel can rotate 
under control of the balance, g the rack and carbon to 
descend. The transparent or translucent arc enclosing globe fits 
locsely in a conical socket and carries a fixed cap, closely fitting the 
upper carbon. The cap bas several chambers formed by cups, which 
are connected by screwing or frictionally ; each may be provided with 
a valve opening outwards. In another arrangement, the arc en- 
closing globe is fixed, and a csp made with chambers is movable 
laterally upon it. 14 claims. 


22,217. “Improvements in shielding devices for electric meters.” 
Tus Bers THomson-Hovustom Company, Lrurrsp. (E. Thomson, 
United States.) Dated September 28th, 1897. Motor meters having 
permanent magnetic brakes are provided with means to prevent 
alteration of the strength of the magnets by the accidental passage 
of excessive currents through the main coils of the meters. Either 
the magnets or the coils, or both, are enclosed, or partly enclosed, by 
non-magnetic closed conducting circuits, in which opposite currents 
are induced by any sudden variation in the main current, and the 
strong magnetic field of the latter thus limited. One arrangement is 
applied to an energy meter, in which the main current field coils are 
surrounded by parallel copper coaductors, made either solid or of 
wire. Sach sbields may be otherwise arranged near or between the 
layers of the coils, or round the brake magnets and disc. 5 claims. 


22,276. ‘Improvements in electrical propulsion of barges and 
boats on canals and rivers.” Н. W. Hanpoock and A. Н. Byxsgs. 
Dated September 29th, 1897. Relates to an arrangement of apparate 
for propelling and steering barges and boats on canals and rivers, in 
which is a rudder carrying a motor driving the shaft of a screw pro- 
peller by bevel gearing. The current for workiog the motor is col- 
ected by a trolley pole, the roller of which makes contact x 

a 


overhead wire. A suitable switch is provided on the tiller. 


modified arrangement, the motor casing forms the rudder blade 
proper, and iostead of a spring coupling a flexible shaft connection is 
provided. 4 claims. Ps 


22,800. ' Improvements in electrical apparatus for use in dental 
surgery and other electro-surgical treatments.” W. Е. Dow. Dated 
October 5th, 1897. Electric and magnetic appliances, ера 
Relates to electric apparatus for use in dental surgery and other 
surgical operations, comprising means for administering an:sthe'ice 
to the organ under treatment, for cauterising pu for magnetic 
exploration, &. In the box are arranged three celis of а dry battery, 
the termirale of which are connected to the several contacts of a 
switch for throwing one or more of the cells into or out of circuit. 
The terminals of the switch are connected with binding posts for 
receiving the ends of а double conductor which may be connected with 
a sponge for application to the surface of the body and an electrode to 
be applied to the organ under treatment, for example, a tooth. 1а 
order to provide for a gradual regulation of the current, a rheostat is 
included in the battery and switch circuit This consists of an insu- 
lating cylinder, helically wound with a bare resistance coil, and 
mounted upon a screw spindle so as to be capable of longitudinal 
movement witbin a conducting clip formiog one of the terminals. A 
resistance switch may be arranged in shunt with the battery circuit 
for regulating- the. current in certain cases. Vaious -forms of 
electrode. are described. For introducing ane thetics into a 
tooth cavity, the electrode consists preferably of а bundle of 
fine wires for carrying an absorbent pellet saturated with the 
aneesthetic. The shank fits into а handle composed of one or more 
conducting tubes with an insulating covering. Instead of a bundle 
of wires,a shank with an expanded end may be employed. For 
cauterising purposes the instrument consista of a metal tube and a 
condacting core embedded in insulating material, the tabe and core 
being in cal connection h a loop of platinum or like 
material. The metal tube is made in two parts, capable cf being con-. 
nected together Ьу а spring button. An electro-magnet for тыш 

rtions of the body, particularly the eye, and withdrawing i 

odies therefrom, coneists of an el core terminating in a 
point and carrying а coil of insulated wire surrounded bya metallic 
protecting sheath. The ends of the coil are connected one to the 
sheath and the other to the core, the sheath and core forming the 
terminals. 13 claime. | j 


23,057. "Improvements in and relating to electric railways on a 
sectional comductor sysipm." ^ E. О. Своскев and E. О. Hows. 
Dated October 7th, 1897. Electric railways and tramways on a 
sectional-conductor system, with electro-magnetic switches. Oon- 
ductors—Switches: In each switch box are two pairs of magnets 
with an armature connected to two levers. One lever carries three 
contacte to connect up three pairs of contacts, and the other has two 
contacts for the two paira. When the switcaes are thrown by the 
magnets the coils are simultaneously cut out. 3 claims. . 


23,298. “ Improvements in indirect regulaticn of dynamo-electric 
machinery.” . FAIBWEBATHEBR. (The Orocker-Wheelet Electric 
Oompany, United States.) Dated October lith, 1897. Motors, con- 

ing; dynamos regulating. The armatures are supplied with 
carrent by a constant current generator, and the fields by a constant 
tial generator and motor generator, and the regulation is effected 
y including in the field circait a subsidiary dynamo which generates 
an electromotive force opposed to that produced by the armature of 
the motor generator. This eubeidiary dynamo has ite armature 
coupled to that of the motor, so that variations in the speed of the 
motor prcduce varistions in the field excitation, whereby practically 
constant speed is maintained. The speed is regulated by a resistance 
switch in the field circuit of the motor generator. In & modification 
of this system, the motor generator is omitted, the field of the machine 
to be regulated and the armature of the mao 
nected up in series with the constant-po 
method adopted for producing & constant current under varying load, 
the field of the constant-carrent generator is supplied by the arma- 
tare of a subsidiary d o, the field of which is wound with two 
opposing coils, of-which one is connected with a constant potential 
generator, while the other is in series with the armature of the main 
generator. The armatures of the two machines ate mechanically 
coupled together. Ina system for producing a constant potential under 
a varying Ісай, a shunt-wound machine is employed. Its armature 
is connected in series with the whole or а portion of the fleld 
winding of the reguleting machine; the shunt field winding of the 
machine to be regulated is connected in series with the armature 
of the regulating machine. 6 claims. 


23,442. “ Improvements in electrolytical curren devices 
and transformers.” G.Y.JoHmston. (O. Pollak, Germany.) Dated 
October 12tb, 1897. In а cell having an aluminium electrode for 
stopping current tending to pass from this to a lead or other electrode, 
а solution of a chromate or soap is used as the electrolyte. It is 
stated that the aluminium electrode will Koop in good condition in 
this solution with little wear. The use of such celle for preventing 
revorsal in charging accumulators, and for rectifying alternating 
currents, is mentioned. 1 claim. | 


24,522. "Improvements in overhead lines of electric tramways or 
railways" P. Dawsox. Dated October 22nd, 1897. Electric 
railways and tramways, with overhead conductors. Frogs for col- 
lectors, conductors. The underside «f the frog plate has ribs, 
grooves, and guards, to guide the trolleys. In order to direct the 
trolleys on to the main or branch line, the grooves and the flanges of 
the trolley wheel are unsymmetrical for one line, and symmetrical 
for the other line; or grooves and flanges of different gauge, or other 
arrangements may be used. Preferably the ribs are curved and 
inclined upwards towards the centre, so that the trolley wheels ran 
арац flanges at that point, but the plate may be inclined, &с. 3 
claims. 
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No, 1,125. 


THE ELECTRIC LIGHTING OF THE 
CITY. 


THE course which events have taken during the past few 
months in regard to the electric lighting of the City district, 
illustrates with striking results how uuwise a policy it is for 
any electricity supply undertaker to treat its consumers 
apathetically. 

The City Company, which has up to the present done 
pretty well as it chose, now has to face actual competition. 
We do not suggest that if the supply had been satisfactory 
both as to charges and efficiency there would have been 
no agitation for a second service, for there is во much busi- 
ness to ba done within the City area that covetous glances 
have long been cast upon it by parties anxious to come in and 
compete. But certainly the primary cause of the recent 
developments has been the lack of interest which the com- 
pany hss seemed to take in the needs of the private con- 
sumer. High charges for an inefficient supply have pre- 
cipitated mattera, and, along with the erratic procedure of 
the promoters of the company rendering the monopoly 
agreements null and void in the opinion of counsel, have 
led to such widespread dissatisfaction in the City that other 
companies found the agitation а profitable one for the 
furtherance of their objects. 

The suggestion that the City authorities should take 
advantage of the City of London Company's unfortunate 
position, and damage the interests of its shareholders becauce 
of indiscretions on the part of the founders, hes seemed to us 
from the first a quite improper way of doing justice to 
the City. Certain extreme sccialittio views have been 
paraded in the Press about the gross injustice of the 
monopoly, and while we cannot help feeling that the com- 


pany has taken autocratic advantage of that monopoly 


which it considered unshakable, we cannot agree that the 
Court of Common Council would have been altogether 
justified in adopting the sweeping measures recommended 
in certain quarters, We are of opinion that the Court's 
decision not to interfere with the company’s monopoly, on 
condition that the consumers’ charges were reduced to a 
certain figure and a supply of continuous current made 
available, was a most dignified attitude to assume. 

The City Company will doub:less say that if they reduce 
their charges to any extent, the fresh demands will 
render more acute the difficulty of keeping pace with con- 
sumers’ requirements. To а certain extent this is an argu- 
ment in favour of competition. But we certainly think 
that the City Company damaged its interests very consider- 
ably by connecting to its mains a much larger number of 
lamps than the capacity of the plant running would allow 
it to supply efficiently. We fully appreciate the difficulties 
which all electricity supply works have lately been ex- 
periencing in laying down machinery rapidly enough to keep 
pace with the demand for current. But it is, we think, not 
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unreasonable to say that the probable demands of so promising 
a district ав the City should have been foreseen with greater 
accuracy, 80 that plant might have been ordered in plenty of 
time, in order that there might be a minimum of waiting on 
the part of the consumer, and no possibility of a light at 
70 or 80 volts pressure instead of 100 at his terminals at 
times of heaviest load. 

Bat with all its consideration for the awkward situation of 
the company, the Court of Common Council did not possess 
the supreme authority in settling the question of competition, 
and doubtless it had this fact in mind when deciding проп 
the course to take. The Board of Trade proposes to itself 
break the City monopoly. This appeared to be pretty certain 
when, at the recent inquiry, Sir Courtenay Boyle alluded to 
the delicate position in which he was placed by the Corpora- 
tion failing to say which of the several suitors was the most 
favoured. And it has also appeared for some time past that 
if the principle of competition were approved, the applica- 
tion of the Charing Cross and Strand Company was in a fair 
way for meeting with success. 

The decision of the Board of Trade, in accordance with 
Sir Courtenay’s recommendation, is to grant a provisional 
order to the Charing Cross Company, bat not to the other 
two applicants. Sir Courtenay's conclusions are given in 
another column., He finds that “a competitive supply is 
desirable both in the interests of private consumers and of 
the public," and he advises that “the consent of the local 
authority be dispensed with in the case of the application " 
in question, the undertaker to establish a separate generating 
station for the City within two years from the date of the 
order. The Streets Committee has during the past week 
attended at the Board of Trade for the consideration of 
clauses. 

The entire incident will serve a useful end if it reminds 
electricity supply companies that although their raison d'etre 
is to make money, there is a consumer whose interests must 
be attended to as well as a shareholder whose capital must 
have dividends declared upon it. To neglect the consumer 
will assuredly endanger the interests of the shareholder, and 
the Board of Trade may step in and emphasise the 
fact. Municipal engineers, and even chairmen of the 
electricity supply companies, are continually finding 
that, other things being satisfactory, an increasing 
consumption means decreasing generating and distribution 
costs per unit up to a limit as yet undefined. Logically, one 
deduces that to reduce consumers’ charges at the earliest con- 
venient moment is advantageous to the company. Of course, 
one has to take into account the difficulty, which we have 
already mentioned, of getting machinery with the needed 
expedition to keep pace with the demand which may be 
reasonably anticipated. It is a satisfactory feature that 
latterly the electrical engineers of the larger areas of supply 
have been looking several years ahead, and ordering plant well 
in advance of requirements. Extravagant as some of these 
estimates may sppear to the uninitiated Councillor, we shall 
not be surprised if they are considerably exceeded. 

When occasionally orders have to pass into the hands of 
American manufacturers the English contracting engineer 
feels aggrieved. But the engineer having electricity supply 
works under his control generally appreciates the seriousness 
of his position; the time element is to him at the moment 
far more important than is the patriotism outcry. His 


annual dinner of 


estimates ав to requirements are outrun, or perhaps his oom- 
mittee prefer to move slowly in voting money for extensions. 
In such a case he is to be pardoned for giving his contracts 
abroad. The difficulty would ba in part overcome if the 
future demand were a more certain factor. 

To return to the question of the City supply. We believe 
we are right in saying that the Charing Cross Company 
has safeguarded the interests of its consumers with financial 
success. We cannot do other than welcome the company 
upon its now almost certain entrance into the City. So 
far as the business outlook is concerned, there would 


appear to be room for both companies. 


It is not for us to champion the cause of one company at 
the expense of the other. But while we adopt a perfectly 
neutral line, we cannot help feeling that the City Company 
may even yet assure for itself a continuance of the cream of 
the business by lowering its charges, and in other ways 
serving its consumers better. This view of the matter is 
doubtless under consideration by the directorate. 


IN another column will be found an 
ebstract of M. A. Blondel's paper on 
oscillographe, read last year at the meeting of the French 
Association а& Nantes, which gives references to his earlier 
publications on the subject. M. Blondel laid down in 1893 
the conditions to ba met by a successful instrument of the 
kind, and proposed the precise form of construction that has 
since been carried out with such marked success by Mesers. 
Duddel and Marchant. M. Blondel, however, did not 
realise how great were the possibilities of his “bifilar” 
design, and elaborated an altogether different and inferior 
kind of instrament. The English investigators have 


The Oscillograph. 


. followed M. Blondel’s ideas very closely, notably that of 


throwing three independent moving spots on one screen 
simultaneously. The great advance made in galvanometry 
by the development of the moving coil and moving strip 
instruments is largely due to the work of the Central 
Technical College. 


New Kashmir Railway.—According to the Pioneer 
Май, a narrow-gauge railway is projected from Jammu to 
Srinagar, in the Kashmir Valley, about 180 miles in length, 
and at an estimated cost of £1,000,000. On account of the 
scarcity of fuel, and the abundance of water-power, together 
with the steepness of the gradients, Mr. Nethersole, the State 
engineer, has reported to the Government of India in favour 
of the use of electricity as the motive power. The gene- 
rating station would be situated at Ramband, about midway 
between the termini, where a water-power of 100,000 H.P. 
is available. If the scheme is carried into effect, it will 
mark a huge step in advance; up to the present no electric 
railway, so far as we are aware, has been constructed with 4 
length even one-tenth as great as this, The conditions are 
precisely those under which electric traction is at its best, 
and we see no reason why the project should not be carried 
out with entire success. 


Institute of Chemistry.—Oa Thursday last week the 
the above Institute was held at the 
Trocadero Restaurant. Dr. Thomas S:evenson, the presi- 
dent, was in the chair. A distinguished company was pre- 
sent, and in response to * The Institute " toast, the president 
said that they now had nearly 1,000 members (fellows and 
associates), and 180 registered students. Mr. Justice Cozens- 
Hardy and Prof. Arrhenius replied for the guests. 
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THE GENERATION OF POWER FOR 
ELECTRIC TRACTION. 


By J. GRAY SCOTT. 


In the adoption and development of electric traction, we 
have, in this country, been forestalled by Continental and 
American enterprise. 

The explanation is by no means obscure, particularly in 
the latter instance, for in America the present conditions are 
merely the result of evolution—rapid, no doubt—whereas the 
deve'opment of electric traction, or even electric lighting, 
in this country, involves revolution—essentially a slow 
process. 

We may say that all tramways in this country were, up 
till recently, worked by steam, horses, aud cable; and, in the 
absence of a superior system, appeared to fulfil our require- 
ments. 

The introduction of electric traction has resulted in the 
conversion of some of these older lines, and the equipment 
of several new ones, and it may be safely said that the 
general public, having realised the advantages and con- 
venience of the electric tramcar, would not tolerate reversion 
to an older system. 

It has been shown beyond doubt, that an electrical system, 
by its frequent service, rapid transit, cleanliness and com- 
fort, creates for itself a traffi: which could not be attained 
by steam, horae, or cable systems. 

The question of adoption or rejection of lighting or 
traction scheme usually crops up at some time in the history 
of local authorities, and while such bodies are no doubt com- 
posed of good business men, it is hardly to be wondered that 
the discussion of а highly technical subject brings about 
much hesitation, and often results in adjournment of the 
matter. / 

The question of electric lighting at the present time is, of 
course, easily discussed from its commercial aspect, a plenti- 
ful supply of data being available to prove success, and no 
town of importance is to-day without its electricity supply, 
while many others have the matter under consideration. 

It is reasonable to conclude, in virtue of the success met 
with by electric traction since its introduction, that its adop- 
tion will be equally general in a comparatively short space of 
time. 

In many towns the tramway system is the property of the 
municipality or governing body of the “running area,” the 
working of the line being leased to a private company. 

Several municipal bodies are at present turning their 
attention to the question of tramways, and in the majority 
of cases the expiry of the lease (if the company be not pre- 
viously bought out) will be followed by municipalisation and 
electrical equipment of the tramway system. 

Perhaps another reason for the comparatively slow progress 
of electricity in this country is to be found in the fact that 
certain parties have anticipated results inimical to their own 
private interests, and have therefore endeavoured, as far as 
Possible, to oppose its introduction. 

In the case of the tramways, Board of Trade restrictions 
have no doubt retarded development somewhat; bat on the 
other hand, we must b»ar in mind that in their priority, our 
Yankee brethren have given us the benefit of their varied 
experience, and we no doubt have benefited thereby. 

Thus hardly any of the troubles which beset the early 
experimenters bave been met with in this country, and it is 
gratifying to find that those tramway systems which have 
been electrically equipped, have almost without exception 
met with unqualified suocees. 

Up to the present the only electrical syatem which may be 
considered thoroughly satisfactory, physically and com- 
mercially, is that of the overhead trolley. 

Certain objections may be raised against this system, 
among them that which we are prone to hear on the grounds 
of a theticism. 

It seems hardly worth while to give the question serious 
consideration from this point of view, because, aſter all, our 
cities can hardly compare favourably with those on the Con- 
tinent where the trolley syatem is largely in vogue. 

Indeed, it would be hard to find a town in Great Britain 
which does not, in some way, outrage :v:theticism to a much 
greater degree than could possibly be brought about by the 


introduction of a number of poles of ornamental design, 
carrying two wires barely à inch in thickness. 

The fact of the rails being employed as а return in the 
overhead system is sometimes urged as an objection on the 
жн of electrolytic and other troubles, arising from earth 
eakage. 

In practice, however, such currents are negligible, and 
easily preventable by careful observation of the Board of 
Trade tests. 

To these the author will refer at greater length below. 

The commercial success of the overhead system is assured, 
and where the conversion has taken place, increased traflic, 
and decreased working expenses have been the direct result. 
Moreover, as the system is extended, the working expenses 
decrease still farther in proportion, which can hardly be said 
for horse or steam systems, though no doubt true for a cable 
system. 

Let us consider, for a moment, the present status of elec- 
tric traction in Great Britain. 

There are at present some 30 tramway or railway systems 
actually at work by electric traction, and nearly as many are 
in progress. 

If we include light railways schemes, which will no doubt 
employ electric power, no less than 80 tramways or railways 
are projected. 

Of the tramways already installed, nine are owned by 
municipal bodies, the remainder being due to private enter- 

rise. 
: The total mileage (of single track) is probably about 
260, and this represents the total to date for the United 
Kingdom. 

As was recently pointed out by Mr. Garcke, the corre- 
sponding total for America now stands at over 20,000 miles, 
while in Massachusetts alone, with a population less than 
that of Yorkshire, the tramway mileage exceeds that of the 
United Kingdom. 

In the case of a town where a lighting supply already 
existe, and the question of power supply for trams is under 
лаш а combination of the two naturally suggests 
itself. 

It is to this feature of combined supply that the author 
desires specially to refer, subsequently entering into detail 
regarding the equipment of the station, particularly with 
reference to traction. 

The artistic descriptions with which we are favoured from 
time to time by the Technical Press, contemporary with the 
inauguration of new stations, cannot obviously enter into 
details, and still retain their completeness. 

Such a description the author proposes to supplement, and 
he trasts that his short series of articles may be acceptable 
to those of bis colleagues throughout the country, and others, 
who may not have the opportunity of rendering themselves 
conversant with the practical working of a tramway power 
station. 

In the consideration of a tramway scheme for an area 
withia which a lighting station already exista, the question 
of power supply often entails considerable discussion. 

That is to say, should the municipality (or company) erect 
a distinct power station, or should they, provided a suitable 
and sufficient supply be available, purchase their current from 
the already exitting supply station. 

This is à matter largely dependent upon local conditione, 
but there is no doubt that, particularly in the case of smaller 
stations, a tramway load would be most acceptable, while, at 
the same time, the cost to the tramway promoters woald pro- 
bably be leas than the expense incurred by the building and 
equipment of a distinct power stution ? 

* Combined lighting and traction stations" has already 
formed the subject of various papers which, together with 
the discussions thereon, form interesting reading. 

To these the author may have occasion to refer later, but 
to anyone desirous of going into the matter at length, he 
would commend individual study of the proceedings of the 
Municipal Electrical Association. 

The precise nature of the advantage accruing to a com- 
bined station, it appears to the author, is not generally 
realised, for on the one hand, we find the value of atramway 
load often over-estimated, as regards its influence on the load 
factor, and on the other hend, greatly under-estimated on 
account of the concurrence of peaks on both lighting and 
tramway load curves. 
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In his recent work on “The Commercial and Business 
Aspect: of Manicipal Electricity Supply,” Mr. A. Н. 
Gibbings gives a concise yet clear summation of the ques- 
tion :— 

A great deal of importance has зеп attached to electric 
traction as а valuable factor in the day load output for the 
electric light machinery. 

* No doubt it is, and will be for some little time to come, 
a valuable help in increasing the works load factor. 


" But the demand for electric light is extending very- 


rapidly, aud must ultimately assume such proportions, that 
the maximum power re.,uired for electric traction will soon 
sink into insignificance in comparison." 

It is the intention of the author to submit actual load 
curves for lighting and traction, which will show clearly the 
relation existing between them under ordinary conditions. 

By so doing he hopes to succeed in showing precisely how 
much, or how little, importance should be attached to a 
tramway traction load regarded as a day load of a lighting 


station. 
(To be continued.) 


ENGINEERING CONFERENCE. 


SEPARATE CONDENSING PLANTS. 


THE papers on mechanical subjects before this year’s Con- 
ference have not been of any particular merit. Sir Alfred 
Seale Haslam presents a paper on Separate Condensing 
Plante," He reminds us that condensers date from the time 
of Watt who took out a patent for an injection condenser. 
This is hardly correct. S»parate condensers were Watts's in- 
vention, no doubt, tut previous to his time condensation 
was carried out in the steam cylinder itself, and the separate 
"condenser was the first step in the system of compound 
working. Watt, in fact, began the division of the range of 
temperature in any one vessel, which has proved so great an 
aid to economy. In factory work, large engines are usually 
made condensing, but small ones exhaust to air. The 
application of а condenser, common to а large number of 
engines, has been found to secure an economy of 20 to 80 
per cent., and on board ship this is а serious item, eepecially 
as the condensd steam is во valuable as boiler feed. The 
author does not think much of the ejector cordenser, for 
he thinks it uncertain in action, and only capable, ав a 
rule, of giving & vacuum of 14 to 18 inches of mercury. 
We have, however, known them to do much better than 
this. Surface condensers were invented by Samuel Hill, 
of Basford, Notts., in 1840, and first applied to the Hercules, 
а steamship plying between Cork and Liverpcol, but they 
were but slowly taken up, and, in fact, were ser.cusly opposed 
by marine engineers. The author considers condenser tubes 
are best fixed to their tube plates by the screwed gland 
system, and the tubes may be either copper or brass in- 
differently if tinned. 
surface condensers to prevent the steam short circuiting 
through the condenser instead of playing over all the 
tubes. In the case of a Davy safety motor which 
came under our own observation, we found the intro- 
duction of a sheet iron spreader to deflect the steam over 
the whole space of the condenser to convert a failure into 
а success, The vacuum may be impaired 5 or 6 inches, 
ваув the author of the paper, if this precaution be neglected. 
In the case we cite from our own experience this was so. 
The evaporative, or open air surface condenser, is not new, as 
many suppose. It was patented by the author’s firm 40 or 
50 years ago, and used in some London вораг re fi aeries by 
Messrs. Pontifex & Wood, who used 4-inch copper tubes at 
firat, but later they found 2-inch pipes far better. These 
condensers use about .!;th the amount of water used by an 
ordinary surface condenser. 

It is most important in all these condensera to have good 
joints, for, being exposed to the air, they are apt to leak 
inwards much air and vitiate the vacuum thereby. 


TRACTION POWER. 


Mr. Thomas Parker discussed tractive powers in his paper, 
with, of course, especial reference to electricity. He presents 


A precaution is necessary with 


& table of costs showing the total per car mile for different 
systems to be:—For horae traction, 7:78; steam, 899; 
cable, 4:40; electric overhead, 3:157; and Liverpool 
elevated, 4:316. Horse traction, objectionable and unsanitary 
as it is, is overlooked by the public as such. Sappose, 
however, that we had all been brought up on electricity, we 
wonder how the public would have greeted the introduction 
of an animal or travelling mauure factory ав & means of 
traction. Yet to hear some people object to electrical 
working is to convince us that many people really have no 
powers of observation. As to steam traction it is nearly as 
bad. The sulphurous fumes from the chimney, the dust and 
ashes, and the noise constitute a real nuisance, and we 
have just travelled behind a steam tram engine with 
presure up to 200 lbs. per square inch, and that in old 

oilers. It is just this boiler question which makes steam 
traction so dangerous, apart from its unsightliness. Com- 
pressed air ie, in a sense, bstter, but it сап never do much 
better than steam, for even compressed sic mu:t have some 
kind of a fire to enable any sort of «fficiency to be secured. 
Mr. Parker points out how very active are the air people at 
present. They have a field for compressed air, but it is not 
on regular tramway work though it is supposed to be cheaper 
than steam. 

Cable traction, we are told, has the drawback of heavy 
initial ontlay, and there is also the noise of the running 
cable. The system is unsuitable for light traffic, and the 
breakage of the cable is so serious in ita coneequences that 
cable roads have never done very much in gaining the general 
confidence of the public. The author cannot say much of 
gas traction in the absence of reliable data, Personally, we 
think there is something in it for limited conditions, bat 
its friends ought to spend more of their energy in putting a 
stop to the leakage which places passengera in an atmosphere 
of gas. 

Electricity alone is, by general accord, selected to-day as 
the motive power for tramways and light railways. lt is 
flexible as regarda wide variations of powers at different 
parts of a system. It has no nuisances like horses, steam, or 
gas. The cars occupy a minimum space on the road and 
speed is low or high as desired. It interferes as little as 
even horse traction with the road surface. A certain dis- 
advantage is attached to the overhead conductors, but they 
are at present the only means of distribution available, 
at least on an unenclosed line, and have been accepted 
by all exoept а few very perverse local authorities. Accumu- 
lator traction is dismissed with very few words. It costs 
46 H.P.-hours per car mile as compared with 2:15 E. H.P. 
hours with overhead conductora, and this, too, on an easier 
road and at a less speed. For railway work electricity shows 
best on long runs and with a crowded traffic. "Thus from 
London to Brighton electricity could give a 15-minutes 
Service, run at 75 miles per hour, acd do the 50 miles in 
40 minutes, with 100-ton trains at 24d. per train mile for 
power. The track would be cheaper, and risk and main- 
tenance would be reduced. The Liverpool overhead line is 
not a favourable one for electrical working, yet it shows well 
in comparison with steam lines, and it has run seven years. 

Mr. Parker has something to say of motor cars. For the 
present we think, as regards electrio motor cars, much 
cannot be said if the motive power has to come from accu- 
mulators. Nor do we think much of steam or comp 
air ог even of compressed gas, for the latter cannot be 
anywhere. The best accumulator is a can of benzoline. We 
have looked at all sides of the motor car question, and we 
do not like the smell of the benzoline car too much, bnt it 18 
hatter than horses. The car is easier managed than steam, 
and it is the one car at present available for the private 
citiz:n. Electricity is not at present available—we except 
electrical vehicles on the smooth pavements of London for 
various reasons, one being the ease of charging up. But 
generally the oil car is the one for the private user, and 
we are glad to see so many neat little pbætons at work. 
As regards electric accumulators, however, it may be 
pointed ont that the cell of 5 cwt. will to-day do 
what required 16 cwb. of cells two years ago, 8 
1 H.P. can b» had for 56 lbs. weight of cell Thus 8 
car of 9 owt. with 5 cwt. of batteries or 14 cwt. in all will 
carry four passengers at 9 miles per hour for 40 miles. 
The discharge will b» 12 amperes at 80 volts on the level 
with a motor at 1,200 revolutions and double reduction 
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. With such figures a few more charging stations will 
increase the chances of succees for the electrical motor car. 


MAcHINE TOOLS. 


Mr. Arthur Greenwood compared English and American 
and German machine toole, and upheld the flat bod in place 
of the V for planing machines. Flat b'ds are крш 
V beds, even in Germany and America, where they have 
been so much considered. Americans prefer rack driving to 
our s re syetem and get good results. They also use very 
quick return strokes though this wastesa lot of power as can 
be seen by watching the ammeter of an electrically driven 
tool. Yet probably the saving of time is worth paying for. 
Americans still adhere mistakenly to V beds on lathes. 
True, these allow the saddle to move a little more easily, but 
for heavy cuts this advantage is lost, as the carriage must be 
weighted or held by a lip, otherwise the cutting tool will run 
ip, the V bed allowing movement. Generally the English lathe 
is superior, and in milling the English tool takes the lead. 
America has been to the front in automatic tools, but there 
is now rapid movement in both England and Germany in the 
game direction. It is in repetition work that America has 
done so well. There is not much repetition work on large 
marine engines, and England, we may point out, leads in 
these. America has studied automatic systems and is reaping 
an advantage to-day in all classes of small and light work, 
and also reaps an advantage in the fact that her manu- 
facturera of tools confine their energies to one tool. One 
man makes a lathe, another makes drill presses only, and во 
on, and each excels in his line. English tool makers have 
been too diffase, but one maker should not attempt to know 
e no It is à mistake, and we ought to copy America 

this. 


WHat IS A LIGHT RAILWAY ? 


This paper, by Mr. A. C. Pain, is a plea for standardising 
the light railway practice of the country and reducing the 
number of gauges to which such lines should or may be con- 
structed. There are now such gauges as 8 feet 6 inches, 
9 feet 33 inches, 8 feet, 2 feet 6 inches, 1 foot 114 inches, 
&nd even 1 foot 3 inches. Such minute differences cannot 
be necessary, and аге a heavy tex on manufacturers of all 
kinds of equipment, and more or less directly therefore on all 
railways. 

The author very sensibly says “do not build a light line 
with a view to making it heavier in the future.” Sacha 
plan spoils the line. Build the line to 2 feet gauge if this 
seems correct, and, when the time comes, sell the materials 
and reconstruct completely. 

The construction with an eye to future widening can 
rarely be a wise proceeding. It is advised, then, to standardise 
narrow gauge to two types, say, 3 feet and 2 feet. Granting 
these gauges, or, perhaps, better still, 8 feet 6 inches and 2 feet, 
the mileage of narrow gauge lines would increase dpi 
With only two gauges, and these legalised, there would 
always be a sale for materials when a line came to be altered, 
and there would alwaya be standard rolling stock and station 
equipment to be bought from manufacturers at a minimum 
price, being made cheaply owing to its being standard and 
therefore made on the best and cheapest system of repetition 
work. We are inclined to think that one of the reasons for 
the slow progress of light railways has been the impossibility 
of constructing and working such lines to standard gauge, 
and the mistaken idea that this standard gange was neces- 
sary. Re-handling at stations when transferring gocda to 
the standard lines is, of cours, to be deprecated, but it does 
seem to us that a light feeder line could be very readil 
arranged, so that goods could be transferred by cranes, whic 
would lift platforms bodily from flat-bodied trucks in the 
same way that is adopted in the textile districts for unload- 
ing huge piles of .cloth, which are loadcd upon drays which 
carry a loose platform, and this is slang off by a four-hook 
chain direct to the railway waggon with little loss of time. 

The question to consider is not altogether which is the 
cheapest way to work, but whether by means of a light 
railway in а rparsely populated country a saving can be 
effected upon the existing cartage methods? It will be found 
that first cost is really a more important item than it appears 
to an actuary who would capitalise the subsequent costa and, 
perhaps, prove the more cottly line to be the cheaper in the 

ongrun. In ordinary business a man often hires machinery 


which he cannot afford to parchase, and is thereby enabled 
to do work he would not touch but for this hiring. We 
do not ask this man not to attempt such work. He 
makes so much profit ard pays half of it away in hire 
of plant. But if he did not hire the plant he would not 
even make the half profit. So with light railways. Their 
meus are partly paid away in working costs, and if ee 

en built at greater cost they might have made better 
profits, but the capital is not available for such larger 
initial cost. As we have before stated, light railways must be 
worked at moderate speeds; their purpose is to serve people 
who have gone in slow carts or have walked, and speed is not 
essentisl, and with slow speeds there is at once abolished the 
huge cost of signals and other safeguards necessary at high 
velocities, 

A great advantage of standardising our light railwa 
would be that in case of war, the army could be promptly 
supplied with any amount of railway material, following up 
38 advano of an army, and greatly reducing the expense 
and time. 


Among the papers were two by Prof. W. E. Ayrton and 
Mr. R. A. Hadfield respectively, which bar closely on sub- 
jects to which we have recently given much space. In 
Section 7 Prof. Ayrton raised a whole series of questions on 
the properties of materials used in electrical instrumenta, 
while in Seotion 4, that of mining and metallurgy, Mr. 
Hadfield dealt with the importance of the temperatures 
employed in manufacturing steel. Mr. Hadfield's point of 
view was not, of courae, that of the electrical instrument 
maker, but few aspects of modern engineering аге more 
interesting than the way in which observation and research 
in one branch tend to act upon others with which, at the 
time, they may not appear to have the remotest connection. 
Accurate measurements of furnace temperatures are now 
made with two purely electrical instraments, the thermo- 
couple and the resistance pyrometer, and the electrical « ffects 
on which the actions of these depend were studied origin- 
ally without the slightest idea of their very important 
applications to metallurgy. Refined methods of working 
steel now enable steel makers to repay this debt to the elec- 
tricians by giving them steel and iron of enormously better 
quality than were obtainable a few years ago. 

In opening these discussions at the Engineering Conference, 
the object in view was to propose to the audience practical 
questions which might give opportunity for comment by suc- 
ceeding speakers, and so elicit information and discussion. 
These papers are statements in ontline of the existiog con- 
ditions of knowledge and practice in some engineering 
prooem. and indicate its nature and practical importance. 

hey are not intended, we understand, to be contributions 
to science, or to propose solutions of problems. Mr. Had- 
field’s paper emphasised the importance of closely observing 
the temperature in casting steel, and gave tables of tempera- 
tures of the melting points of several important substances, 
and of different kinds of iron and steel. Mme. Carie, in 
her recent important paper on permanent magnet steel, of 
which we published a very complete abstract, commented on 
the importance in manipulating magnet steel not to heat it 
muoh above the critical temperature, or point of recalescence. 
This temperature is in the neighbourhood of 750? О. 
When it is remembered that the steel has already been cast 
at a temperature over 1,400? C., and rolled at a temperature 
not much below 1,000? O., it seems clear that the import- 
ance of regulating these latter temperatures must be great, 
when à subsequent overheat in the neighbourhood of 800? C. 
may be injurious. 

Prof. Ayrton's paper in the electrical section, which we 
print in full elsewhere, referred to a number of the materials 
used in electricas] work, and to instrumenta constructed with 
them. The recent improvement in the conductivity of 
commercial copper, which can now b» obtained in the ordinary 
way of trade 5 per cent. above Matthiessen's laboratory 
standard, is well known and of great importance, but we do 
not see a prospect at present of any considerable farther 
improvement ; especially in view of the point to which Prof. 
Ayrton called attention, viz., the possibility that the higher 
conductivity already obtained is due to different molecular 
arrangement more than to greater chemical purity. The 
second point raised, viz., the relation between the temperature 
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coefficient of a conductor and its chemical constitution 
promises interesting development ia the near future. We 
know of no systematic study of this subject since Matthiessen’s 
(published in 1860—62), and it would seem that his curious 
law, which determines the temperature change of most 
bi-metallic alloys, might be expected to form the foundation 
of further and fruitful research. The law stated that the 
change of conductivity of bi-metallic alloys between any two 
temperatures can be calculated as if the alloy was a mere 
mixture; or as if the materials were formed into separate 
wires connected in parallel, instead of being alloyed ; but 
that the conductivity itself (except in the case of certain 
metals) is very much less than the sum of the conductivities 
of the alloyed constituents. This appears to indicate, and 
experience confirms the indication, that the actual change of 
resistance with temperature of a wire of given size is not a 
quantity we can greatly hope to redace, and that we can only 
reduce its importance relatively to the whole resistance of the 
wire by selecting an alloy whose specific resistance is high. 
To show how widely Matthiessen’s rule may be roughly 
applied, even beyond the range of his experimenta, the 
following table gives the approximate figures for three 
different metals :— | 


Percentage 


: | А Increase 
i'misdiemeter | ato C. at 100 C. | between C. ; increase per 
Oopper ... ^ 600 858 258 43 
Platinum - Silver 9.000 9.279 279 681 
Platinoid 12,5C0 12.725 275 022 


The increase of the temperature coefficient of commercial 
copper concurrent with the improvement in its quality, 
noticed recently by Messrs. Clark, Forde & Taylor, is in the 
game direction. The discovery of such high resistance 
alloys as Manganin and Eureka, in which the coefficient is 
very small, or negative (that of Eureka is — 006) is 
anomalous, but in some way or other a high conductivity 
seems to be irreconcilable with a small temperature 
coefficient, and Prof. Ayrton's suggested search for an alloy 
possessing both of these two desirable qualities seems 
anything but hopeful. The most promising ronte open at 

resent to discoverers in this region seems to be along the 

ines of Lord Rayleigh’s speculation that resistance is due to 
electromotive forces of contact between the molecules of the 
different constituents. 

The demand for a metal having the elastic properties of 
quartz for the strips of suspended coil galvanometers and 
electrometers may be met to some extent almost any day; 
but the commercial value to a metallurgist of the extremely 
small quantities required could not well repay research for 
that immediate purpose. The desired discovery may perhaps 
come as & bye-product of another investigation. 

Prof. Ayrton's observations on the present limitations of 
suspended coil instrumenta and of the difficulties attending 
the use of electrostatic voltmeters, come from the most 
accomplished and persevering worker in these particular 
subjects, and indicate the direction in which the present 
designers look for improvement in switchboard instruments. 


ELECTRICAL TRANSMISSION, TRANSFORMATION, AND 
DISTRIBUTION, 


The two papers read by Mr. Swinburne and Mr. Parshall 
before the section which deals with Applications of 
Electricity, introduce subjects of great interest and im- 
portance to electrical engineers; the one treating of 
* Methods of Electrical Transformation," and the other 
of “Transmission and Distribution of Electricity from 
a Distance.” Mr. Swinburne includes in transformation 
all the processes between the power house and the 
consumer, 80 that the two papers overlap very much, and 
might with advantage have been set down for reading 
on the same day so that they could have been discussed 
together. Mr. Swinburne compares four methods, direct 
current ard single-phase, donble-phase, and triple-phase 
alternating currents ; and whilst allowing that the method 
in fashion just now is to generate triple currents and 
transform them into direct currents for distribution, be 
appears to think that the direct current method, at any rate 


for moderately high pressures, deserves more consideration 
than it is at present receiving. 

His remarks about following the fashion may well be taken 
to heart, for there is too great a tendency to leave out of 
consideration the special conditions which may have justified 
the use of a particular syatem in one case, and to blindly 
follow the lead in another where no such special conditions 
exist. For instance, because three-phase currents are best 
suited for some transmissions at extra high pressure, that is 
no reason for using them for a town lighting scheme with a 
generating station at a moderate distance outside the area of 
supply; nor, because a dust destructor may have been a 
financial success in one town, is it any reason for putting 
the generating station of another town in an inconvenient 
and uneconomical position for the sake of getting a few 
pounds of steam without having to pay for the fuel 
to raise them! Again, triple concentric cables were found 
to have certain advantages in alternating current work which 
more than compensated for difficulties in jointing and 
making service connections, but we have never been able to 
find out why they were specified in certain cases for direct 
current mains. 

The authors of both papers agree that as far as the gene- 
rating plant is concerned there is not much to choose 
between the various methods, but neither of them mentions 


the different effects of load and 5 factors on alternating 
' 0 


and direct current systeme, whioh will be all in favour of 
the latter with an underloaded plant. The same remarks 
apply to the transforming apparatus when direct currents are 
to be delivered to the consumer; but where alternating car- 
rents are to be delivered, the first place must, as Mr. Swin- 
burne says, be accorded to single-phase currents. The 
greater part of Mr. Parebali's paper is devoted to the snb- 
heading of distribution, and attention is specially called to 
the points which must be considered in fixing the number of 
sub-stations во as to balance up the lower efficiency of trans- 
formation, higher firet cost of plant, and heavier uttendance 
charges, against the smaller cost of mains and better effi- 
ciency of the same, which will result from an increase in the 
number of sub-stations. Mr. Parshall’s paper shows that he 
follows the fashion, or perhaps we ought to esy that he is 
one of those who have set the fashion of advocating multi- 
phase transmission and direct current distribution; bat it 
also shows, we think, that he has more in mind the problem 
of electric traction and power transmission over long dis- 
tanoes than that of general distribution for light and power 
in towns or districts. 

Mr. Swinburne draws special attention to the importance 
of the transmission mains, and shows for certain assumed 
conditions, that as regards economy in copper three-phase 
currents are best and direct currents next; but that as regerds 
insulation the direct and single-phase currents take the first 
place. Не is care ful to state that in this comparison all 
questions of loss by dielectric hysteresis are left out of con- 
sideration, which is to be regretted, as this is a matter on 
which information would have been very welcome. In fact, 
the question of direct versus alternating currents turns very 
largely in many cases on the losses arising with the latter 
system from capacity and inductive effects. Mr. Swinburne 
complains of the insufficient attention given to the question 


of insulation, and seems inclined to be a little hard on the 


cable makers because he cannot find ont what principles 
they work on. This difficulty arises in great measure, we 
think, from the fact that so few people, except the cable 
makers, give any intelligent attention to the subject; and it 
might perhaps be removed if the theory and principles of 
insulation were studied by non-manufacturers in the same 
way as those of the generating plant have been. It is 
most likely that they do not use the formula given by 
Mr. Swinburne, but we think that the present custom of 
making insulation resistance of secondary importance #5 
compared with power to resist disruptive stress was initiated 
by the manufacturers; and we know that some makers vill 
not recommend small insulated conductors for high pressure 
work, though we are unable to вау whether this is from 8 
knowledge of the law of stress distribution firat pointed oat 
by Mr. Swinburne several years ago, or from the rule of- 
thumb method of noting that small cables were more liable 
to break down than larger ones. The whole question of 
insulation, which is daily becoming more and more im- 
portant with the tendency to use higher pressures, certainly 
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deserves more attention than it has hitherto received ; and 
it would be a useful help to comparing different systems 
of transmission, if those who have had practical experience 
of the use of insulated cables, with direct and multiphase 
currents at high pressures, could tell us more about the 
relative stresses on the dielectric due to the same mean 
prese ures. 


LONDON COUNTY GOUNOIL. 


Tun Council on Tuesday resolved to convene a special meeting to 
consider the question of applying to the Board of Trade for a pro- 
visional order to construct new and extend existiog tramways in 
various parts of the metropolis. 


Lieut ELEOTBIO RAILWAYS. 


А long report was brought forward by the High Oommittee 
with the negotiations with the Middlesex County Qouncil on 
the subject of the construction of light railways in Middlesex. It 
appeared, from the report, that the Oouncil for that county were not 
prepared to appoint members to serve upon a joint committee of the 
two Councils on light railways; that the Council intended to be the light 
railway authority for the county, and to own and then lease the pro- 
posed lines; and that the Middlesex Council were acting as joint 
pon with the Metropolitan Tramways and Omnibus Oompany 

or the construction of five light electric railways ia Edgware, 


Finchley, Hendon, Highgate and Whetstone. The hways Oom- 
mittee, finding that it was unlikely that the Mi ex County 


Council would on а joint committee, recommended that 
no further action should bs taken in the matter. 

The Earl of Onslow asked whether the electric lines p by 
the company were identical with those suggested by the hley 
District Oouncil for Finchley and Hornsey, and referred to in a 
further report by the committee.—Mr. J. W. Benn replied that in so 
far as those two districts were concerned the lines were identical 
schemes. It would be for the Light Railway Commissioners to 
decide whether the orders should be granted to Mr. Godfray and the 
Middlesex County Council, or to the London County Council, sup- 
ported by Finchley and Hornsey.— Earl Russell contended that under 
the Light Railways Act the County Council had full powers to extend 
the tramways outside London.—Mr. Beachcroft fed that the 
Council that power. Та his opinion the Light Railways 
Act made it perfectly clear that the County Council could not 
construct tramways outside the county without the oonsent of the 
external County Council or the special sanction of the Board of 
Trade. er a long discussion the recommendation of the committee 
was | 

Тһе hways Committee farther reported that the Finchley Dis- 
trict Council had deposited a scheme for light railways within its 
district, and had asked the Council to support it, aud to seek in con- 
junction with the Hornsey Council for powers to extend the existin 
tramways from the terminus at the Archway Tavern, Higbgate, au 
to join on to the Finchley light railways at the Hornsey boundary. 
These sche mes, which are those already referred to by Lord Onslow, 
were again discussed at some length, the nents contending that 
it would be inadvisable to oppose the Middlesex Oounty Council by 

the District ancils. It was, however, eventually 

decided to authorise the Highways Committee to negotiate with the 

Finchley and Hornsey Councils with a view of the light railways 

extended so as to join the Council's tramways at the Archway 
Tavern, Higbgate. 


BuPPLY ОР Югжотвісгтт IN BULE. 


A further report by the Highways Committeo referred to the Bills 
introduced last year for the supply of electricity in bulk. In connec- 
tion with those Bills a Joint Committee of both Houses of Parlia- 
ment was appointed, aud the following paragraph is taken from the 
Joint Committees report :—'' It is to be observed that the exemption 
from liability for compulsory purchase would not prevent 
authorities, either alone or in combination with other authorities, 
from applyiog for power to purchase, but each case would have to be 
du its merits, and such conditions imposed as might be 
thoug "d 


In commenting on the position of affairs the Highways Committee 


L4 


said :— 


We have carefully considered the matters connected with the supply of elec- 
tricity in bulk, and are clearly of opinion that, having regard to all the 
circumstances, it is desirable that the Council should have power to purchase 
undertakings established for that purpose; but we do not for a moment suggest 
that the Council should in any case prevent or impede the exercise by each 
local authority of its existing powers of urchase under the Electric Lighting 
Acts, which, indeed, we think the Council should take every possible means of 
preserving intact. These powers are, however, only exercisable by a local 
authority as regards undertakings situated within its own area; and it might 
happen that, the generating station for the supply of electricity in bulk to 
several areas having been purchased by the local authority in whose area it was 
situated, and which authority would take the place of the supplying company, 
the other loca) authorities concerned would be dependent upon that authority 
for the supply for their districts. The possibility of such a case as above stated, 
which it is not at all unreasonable to assume might arise, appears to us to show 
clearly the desirability of the Council having power to purchase, with the 
concurrence of the local authorities concerned, generating stations used for 
supplying electricity in bulk in London. The chairman of the House of Lords 
Committee on the Metropolitan Electric Lighting Bill of last year, in 
announcing the decision of that Committee on the application made by the 
Council for clauses to give effect to the resolution of the Conference, referred to 
the above paragraph in the report of the Joint Committee, and stated that the Com- 
mittee considered that they could not with advantage attempt to put a purchase 
clause into the Bill, and that the Council could, if it so desired, proceed upon 
the resolutions by promoting a Bill to confer upon it powers іп respect of, the 


` would have te compl 


рио of “bulk” generating stations and other works connected therewith. 
hat there seems to be no other way of attaining the Council's object than by 
fresh legislation appears clear from the fact, reported by the Parliamentar 
Committee to the Council on March 28th, that the Central Electric Supply Bill, 
the object of which is to enable a new company to supply electrical energy “in 
bulk " to other companies and to local authorities, had been passed by the 
House of Commons without the insertion of the provisions asked for by the 
Council, reserving to it powers to purchase the undertaking. The Council has 
presented & petition to the House of Lords with the view of obtaining some 
satisfactory arrangement with respect to purchase of the undertaking to be autho- 
rised by the Bill. The solicitor states that, having regard to the fact that the 
Council is not the local authority in relation to electric lighting, he has come to 
the conclusion, although the question may not be free from doubt, that the 
Council has no power to spend money in promoting legis'ation in the direction 
indicated. We are considering what course should be taken with reference to 
the matter In view of all the circumstances, and hope to be in a position to 
report upon it at a later date. 


It was decided to suspend the stan orders, so that the High- 
ways Committee might submit a pro for au application to Parlia- 
ment on the subject. 


VARIOU8 MATTERS. 


The Council approved & new design of transformer box submitted 
by the County of London and Brusb Provincial Electrio Lighting 
Company. The width of the box is 4 feet 3 inches to the outside of 
the metal, as compared with 5 feet 6 inches in the old design. 
Approval was given by the Oouncil to a modification of the terms of 
the resolution passed on May 16th, relating to the London United 
Tramways. The alterations provides for the inclusion of more streets 
in the scheme for the introduction of an underground system of 
electric traction. 


THE REPORT OF THE PACIFIC CABLE 
COMMITTEE. 


(Continued from page 956.) 


81. After weighing all the evidence carefully, the Oommittee are 
of on that a deduction of 33 per cant. from the theoretical 
is amply sufficient to give the practical speed, or the paying 


e. 5 
32. This estimate is a cautious one. 
33. There is no apparent reason why, with good management, the 
t“ dead ” traffic on a Pacific cable should not be kept much nearer to 
the level which obtains on the Atlantic than to that which obtains on 
the Eastern Hines. In addition, however, must be taken into oon- 


sideration una voidable losses of time in each work ag bom and the 


fact that the use of code words (usually long ones) is ng. 

34. It has alee been stated in evidence that possibly a Pacific cable 
with the regulations of the International 
Telegraph Oonvention, but in the case of a line touching only British 
terri this necessity may perhaps be avoided. 

35. The estimate of 93 per cent. has been arrived at with the desire 
to include au allowance for every possible deduction from the earn- 
ing power of the cable. 

If the experience of the Atlantic cable companies can be relied on 
the percentage would be considerably reduced. 

Number of Working Hours per Diem.—36. In this matter, again, 
the expert evidence was somewhat conflicting, but the Committee 
consider that an estimate of 18 hours per diem during which the cable 
could be worked would be & moderate one. A very small allowance 
for gem тыы been made in this calculation. 

97. lex working is the system under which the same cable is 
made to transmit m from both ends at the same time. It can 
be applied so as to add about 80 per 5 
simplex working. But full advantage can only be taken of t 
system when the business hours are substantially the same at both 
ends of the cable. This, for instance, is the case betwoen, say, 
London and Lisbon: as between London and New York, where the 
difference in point of time is about five hours, duplex is only regularly 
available for the few hours which may be considered part of the 
working day in both places: while as between this country and the 
east of Australia where the difference is about 10 hours, во that 
night here is almost synchronous with day there, duplex working 
would only 0з resorted to to a small extent. 

38. The conclusion the Committee have arrived at is that the core 
of 552 lbs. copper and 368 lbs. gutta-percha might reasonably be 

to give 40 pa letters a minute. 
The core of 650 Iba. copper aud 400 lbs. gutta-percha similarly 
would give 48 paying letters per minute. | 

40. То get the carrying capacity of these cables in a year the above 
numbers of letters should be multiplied by 60 (minutes to the hour); 
then by 18 (working hours per дау); then by 300 (working days in А 

). on this basis would be:— 
At 40 paying letters, or 5 paying words ... 1,620,000 words. 
At 48 „, » ОГ " „ 1,944000 „ | 

41. Thus the lowest of these totals considerably exceeds the whole 
of the Australasian traffic in any year except 1895. 

Cost of Laying.—42. The India-Rubber, Gutta-Percha and Telegraph 
Works Company has offered to lay the whole oable over the route 
recommended, with the first of the above-mentioned types for the 
long section, for the sum of £1,517,000, this sam including the erection 
at each station of а suitable dwelling-house and g room, with 
duplicate sets of all proper instruments; also the use of two cable 
repairing ships, with the cost of maintaining them as well as the 
cables themselves for three years. - | 

43. This estimate included an allowance for 10 per cent. slack. 

44. This allowance of slack is, in the opinion of the Committee, a 
reasonable one for actaal laying, but they are of opinion that another 
10 per cent. should be manufactured, which would be properly 
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бане to the repair and maintenanos fund to be hereinafter 
mention 

45. The condition as to maintenance for three years was laid down 
by the Canadian Government in inviting tenders, but though there is 
some convenience in thus having maintenance guaranteed for the 
first three years, the Committee consider that such а period is un- 
necessarily long as a test of tbe original condition of the cable when 
laid, without being long enough to prove its durability wbile under 
water; and they would recommend that the contractors should be 
rrquired to maintain the cab'e for six months. With this modi- 
ficstion the price would presumably be varied in approximately the 
following manner:— 


£1,517 000 

Deduct cost of msinfenance for three years; 

this was put at £40,000 а year for the two 
іре, and £30,000 a year for the cable used 210,000 
£1,307,0C0 

Add for maintenarce for six months at the same 
та 6 [I eee Ir [Ir E 606 35,000 
Add for purchase of two repairing ships — ... 80,000 
£1,422,000 


or in round numbers, and leaving a margin of £78,000 for miscel- 

laneous expenses paysble ovt of c\pital, £1.500,000. 

is 46. It seems probable that another firm would offer similar 
rms. 

47. As regards tbe probable cost of а cable of the second of the 
above types, the information laid before the Committee is to the 
following eff»ct :—~ | 

48. The Telegraph Construction and Maintenance Company esti- 
mated that the price for such a cable from Vancouver to New Zoa- 
land vid Honolulu would be £1 870,000; this eum including the cost 
of five stations, estimated at £37,000. This distance (without slack) 
would be 6,352 nautical miles, ard the longest span (Vancouver to 
Honolulu) 2,325. The route recommended is (without slack) 7,186, 
and the long section is about 3,200. Tne price of this type, there- 
5 basis of the above estimate, would considerably exoced 

49. The India-Rubber, Gatta-Perchs, and Telegraph Works Oom- 
pany stated, in reply to a question from the Canadian Government, 
that their price for a 15 word per minute cable would Ъз £1,672,0C0, 
and for 18 words £1,880,000 ; but specifications for these cablcs have 
not been given. 

50. The representatives of the Eastern Extension Telegraph Oom- 
pany estimated the cost of the cable, with a core of 650 lbs of copper 
and 400 lbs. of gutta-percha between Varoouver and Fanning Island, 
sllowing 15 per cent. or more for slack, and including the cost of 
erecting stations and supplying apparatus, at about £1,650,000. The 
Henley Telegraph Works Oompany tendered for a cable of this type, 
Mee equipped and furrished stations and cable huts, for 

51, Mr. Preece also estimated that a cable, of a heavier core over 
the ecction to Fanning Island (800 lbs. copper and 550 lbs. cf gatta- 
perchs), would cost a little over £2,000,0C0. It seems therefore 

ossible that a cable of the dimensions under consideration might be 
ad for £1,800,0C0. It would not be prudent to put the whole capital 
required for such a cable at less. 

Working Expenses —62. The annual working expenses at the 
stations on the line may, the Committee consider, be put at £17,000, 
having due regard to tbeir position and the cost of living. 

53. For the central management £5,060 is allowed, makirg a total 
for annual working expenses of £22.000. 


Maintenance and Repairs —54. With regard to maintenance and | 


repairs, it is of ccurse impossible to forecast what interruptions 
would occur in any year and what expenditure would be incarred in 
. restoring communication. It may, however, be remarked that repairs 
of а cable are tbe substitution of new material for old; so that in 
course of time the whole of the cable might be replaced ; and this 
circumstance affords some guide as to the annual sum wbich should 
be set apart, on tbe principal of providing, not merely for the cost cf 
annval repairs in case of interruption, but for the entire replacement 
of the cable, so far as might be found neceseary, within some definite 
period. Thus the replscement of the cable would be completed in 
40 years by laying 200 miles of cable a year; and taking the cost of 
cable, in round figures, at £200 а mile, this process would, on that 
basis, be effected by devoting £40,000 a year to this purpose. It is 
not suggested that it would be neceseary to replace every part of the 
cable in such a period, or that arch a sum would be expended each 
year on repairs; but the fact that the sum named would not only 
meet current repairs, but would in 40 years be equivalent to the 
renl«cement of the whole cable, indicates, in the opinion of the Com- 
mit'ee, that it ia as great a provision ae need be made under this bead. 
To it, however, should be add d the fix d «xp«nees of two repairing 
vessels, which may b- put at £30,000, making £70 000 in all. 

55 I**«^ould be added that the evid.rce clearly shows that the 
grat depth of the Pacific will be ^ favourable f c or in d-termining 
the lif: of the cable, «bile it will be an ui fav.urable influence on 
th- facil ty and cost cf the necessary repairs, 

66. The provision suggested would therefore, it is estimated, in the 
shape rartly cf rew cable and partly of un: xpended balances, per- 
petralle maintain tho valua of the cable a» an asset, 

Total Annual Charge —57 To the expensen «f workirg and main- 
tainiog tre c ble m: st be added the anr val charge for interest, and 
provisicn for replacing the capital at the end of a certain peri d. 

58 Hevirg r gard to the ctaracter cf tbe work, tre Committee 
thi. k that a period of 50 years might reasonably be allowed for the 
later purpose, 

59. Tne rate of interest to be assumed must depend to a great 


extent on the conditions under which tbe capital is raised; and the 

Committee have therefore thought it better to append four estimates 

of the total annual charge which must be provided for, varying 

according to the type of cable selected and the rate of interest. 

о In each case the sinking fund is calculated to replace the capital 
years. 


With a canital of With & capital of 
£1 Ф 


‚000. 800, 


Interest at Interest at Interest at | Interest at 
23 percent. 23 per cent. | 23 percent. | 23 per cent. 


Interest... eet £41,250 £37,500 | £49,500 | 245000 
Sinking fund. 14.311 15387] 17173 | 18464 
Working expenses 29,000 22.000 22.000 92000 
Maintenance ... is 70,0.0 ' 70,000 70,060 70,000 
| a 
| i 
Total ... ^^. | £147,661 | £144,887 | £158,673 | £155,464 


— 


61. The Agent-General for South Australia, under instructions from 
bis Government, placed before the Committee the claim of that 
Government to be compensated for the loss which еу will sustain 
by the diversion of traffic from the line of telegraph which they 
erected across the continent of Australia, and over which a consider. 
able proportion of the traffic now passes. 

62. A somewhat similar claim may be put forward by the Eastern 
Extension Telegraph Company in the event of a cable being laid 
across the Pacific with Government assistance. No question of com- 
pensation bas been referred to the Committee, and they therefore 
abstain from expressing any opinion upon the equity of any suck 


68. The Government of India, whose position is in many respects 
similar to that of South Australia, have intimated that they do not 
propose to make any such claim. 


. IV.—REvENUE. 


64. The revenue depends on the amount of traffic obtained, and 
there are no certain data by which this can be calculated. The repre- 
sentatives of the Eastern Extension Telegraph Company snd Mr. 
Lamb, of the General Post Office, estimated that, on the total trafis 
of 1895, the amount which would be diverted to the new cable would 
be 672 297 and 620,000 words respectively. Mr. Sandford Fleming, 
for the reasons given in his evidence, put it at one-half the existing 
traffic. The Committee having coneidered all the eviderce bearing 
on the subject, and feeling that they must in such a matter be actuated 
by extreme caution, select 750,000 words (which are between a third 
and a half) as a basis of calcolation for the year 1896. They further 
consider that the estimate may assume an annual increase of this 
traffic at a rate of 10 per cent. In 1875 the amount of the Austra 
lasian telegraphic traffic was 235,160 words; in 1885 this had risen 
to 637.855 words; and in 1895 to 1,860,423 words. Thus the esti- 
mated rate of increase is considerably below the ascertained average 
increase of recent years; but special caution is advisable in drawing 
en inference from this, as the increase has lately been out cf propor- 
tion to the increase of business so far as shown by importe acd 
exports, thus probably indicating a change of habit in transsctiog 
commercial business which must bave some limit, and further, the 
rather epecial circumstances of the Western Australia gold discoveries 
must be taken into account. There are no materials for estimating 
the probable increase in the American-Australaeian traffic, which is 
at present very small, but it is likely that with a Pacific cable it 
would substantially develop. A little local traffic in the Pacific may 
aleo be counted upon. 

65. These circumstances appear to the Committee to show the 
mcderation cf their estimate, but they have not failed to bear in 
mind the fact that the Eastern Telegraph Companies possess an old- 
established business, with wide connections, and that if any pro- 
longed breakdown occurred on a Pacific cable, grcat injary might (in 
the abser ce of a duplicate cable) be inflicted on its business. On the 
other hand, the Atlantic Cable Companies in England would be 
interested in collecting traffic for a Pacific cable. 

66. The amount of the through rate would depend on the terms 
made with the trans-Atlantic companies and the American lardlines, 
but the Committee have been informed that a shilling rate could be 
obtained from Great Britain to Vancouver. 

67. Taking, however, the existing rate to Australia of 4s, 93. a word 
as a basis, and assuming that the existing rate of 1s. 6d from London 
to Vancouver is maintained, a Pacific cable would be able tn secure 
3s. 9d, а word. On an ratimated tra ffi: of 750 000 words in 1898, this 
would »mcvont to £121 875, If the tar ff were reduced so ast. admit 
of a Pacific cable retaining 2e, я word, the revenve weuld b. 175.000, 
and at 1°. 6a. a word, £56.250. This calculation is b. ted un the 
acsumpticn that cach word pays the full rate. No reduction is made 
for Government or Presa telegrama, because allowarce for this con 
sideration has been made by the Committee in arriving at tbe bove 
estimate of the total traffi^, and after reckoning that similar propor 
tione cf Press and Government telegrams would be carried by & 
Pacific cable, and at similarly r duced ra'es to those now tranemitted 
by the Eastern route. According to the returns of the Eastern 
Extensicn Telegraph Company for 195, the press worde were 
about 10 per cent. of the whole, and the Government words aboat 
2 per cent. | 

68. The Committee bave only to add, with reference to the fnsn- 
cial question, that the cable would be a competitive line, and wo 
have to be managed accordingly. While they have felt themselves 
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bound, as they have remarked, to show extreme caution in their 
estimates, they consider that the question of expenditure, and still 
more the question whether a business approximating more to the 
capacity cf the cable could bə obtained, would largely depend, as 
would similar questions in all industrial enterprises, on the energy 
and care shown by the mansgement. 

69. The evidence has clearly shown that the best mavagement, and 
the adoption of the most improved methods, can get much more pay- 
iog work out of & cable than inferior management and the use of 
older methods. 

Recommendation and Summary.—'70. In ecnsideration of the traffic 
estimated for the cable, and of the opinion expressed below, that А 
duplicate cable should be laid at the earliest possible moment, the 
Committee have arrived at the conclusion that а core over the long 
section from Vancouver to Fanning Island of 552 lbs. copper and 
368 lbs. gutta-percha will be ar fficient. On the assumption that this 
recommendation is adopted, ard taking the total annual expenditure 
at £144,887, and the increase of business at 10 per cent. per annum 
on 750,000 words in 1896, a Pacific cable would, if it came into actual 
work on January 1st, 1900, earn £178,437 in its first year of working, 
if the rate obtained by it per word were 3s. 3d., thus leaving а credit 
balance on the first year's working of £33,550. If the rate per word 
were reduced to 2a., in the year 1900 it would earn £109,807 ; in 1901 
£120,788; in 1902 £132,867; and in 1903 £146,153; it would thus 
become а paying concern during the fourth year of working. 


V.— OWNEBSBIFP, 


71. The Commit! ee are of opinion that the cable should bs owned 
and worked by the Governments interested. 

72. In arriving at this conclusion, they do not underrate the 
importance of allowing all commercial undertakings to be carried out, 
whenever possible, by private enterprise unassisted by Government. 
But in the present case there seems to be no probability that 
private capital will be forthcoming for the purpose of laying a 
Pacific cable without a larger subsidy tran the Governments 
interested in the project would be prepared to grant. 

73. If Government assistance, in some form or other, is necessary, 
the Committee think that a scheme under which the cable would be 
constructed and owned by the Governments interested is much to 
be 1 to а private company working under a Government 
subsidy. 

VI— MANAGEMENT. 


74. The Committee are of opinion that the general direction should | 


be in the hands of a manager in London, under the control of a small 
board, on which the associated Governments would be represented, 
The manager would Ъз in communication with the telegraph autho- 
rities of the respective Governments with regard to matters of local 
administration, The details could be arranged without difficulty by 
the Governments interested. 


VII.—Conrractr. 


75. The contract would in the main follow the ordinary forms, 
specimens of which are shown in the Appendix. Provision should 
be made for a preliminary survey under the supervision of an officer 
appointed by the Governments, and for the maintenance of the cable 
by the contractor for six months, as recommended above. Thecable 
in shallow waters should be protected by brass taping against marine 
insects. The details of the specification would present no difficulty 
when the type for the long section has been fixed upon, as there is 
not much difference between the present modes of constructing sub- 
marine cables. 

Duplication —76. The Committee have only to add that it would in 
their opinion be neces to lay a duplicate cable, and that, if a 
deviation from an all-British ronte were permissible in the case of a 
duplicate cable, and if the circumstances of the time permitted of it, 
such a cable might advantageously follow a somewhat different 
route, vid Honolulu. Most cables on important routes have been 
duplicated, but generally in the first instance they have been laid 
eingly, and the duplication has followed when the success of the 
undertaking warranted a fresh outlay of capital. 

77. There can be no doubt, however, that the duplication should 
be effected at the earliest convenient opportunity. Oables have 
usually been duplicated to protect and preserve their business in 
` case of interruptions, even when there have been no oon panig lines 

ready to profit by their breakdowns. Daplications would be, there- 
fore, the more necessary in the case of a new line, which would be 
laid in competition with an existing undertaking. 

78. Ifa second cable were laid along the same route as the first, the 
annual expenditure entailed by it might be reckoned at £37,000 less 
than that of the first, as the additional working expenses would cer- 
tainly not exceed £15,000, and there would be no additional standing 
charges for repairing ships. If a second cable were laid vid Honolulu, 
not only would there ba the above-mentioned reduction in annual 
expenditure of £37,000, but also a very material reduction in the 
aig for interest and sinking fund, as the capital required would 


79. In the event, therefore, of a second cable being laid along the 
route recommended for the first,and on the assumption that the 
tariff were reduced to 23. a word, and that such a reduction brought 
no increase of business beyond the 10 per cent. per annum already 
estimated, the total annual receipts from the two cables would 
exceed the total annual expenditure upon them in the tenth year from 
the commencement of the work of the firat cable in 1900. Ifa 
second cable were laid along the cheaper route, or if the tariff were 
not reduced to 2s. a word, or if the annual increase of business 
exceeded 10 per cent., the period during which the total annual 
expenditure exceeded the total annual receipts would be propor- 
tionately shortened. 

80. Moreover, the financial position of the cables would be a very 
strong one. 


81. The custom of the owners of cables is to put by such a eum of 
money every year as will enable their cables to be kept in continual 
repair, and the old cable entirely replaced by a new cable within a 
certain number of years. This they consider to be a sufficient pro- 
vision for the replacement of their capital. The Ocmmittee have, 
however, suggested that in the case cf a Pacific cable there should be 
what practically amounts to а double replacement of capital. They 
have recommended that a sufficient sum should be set aside for 
annual maintenance to ensure the complete renewal of the cable 
within 40 years, so that at the end of that time the associated 
Governments should either be in possession of a new cable, or, if the 
old cable had not been wholly renewed, of a reserve fand sufficient 
to replace such of the ori cable as stil existed. And, 
further, they have provided for the complete extinction of the 
original loan at the end of 50 years. These facte must be borne in 
mind in considering the financial prospecta of the cable. 

82. The Committee cannot ude this report without expressing 
their strong sense of tbe value of the services rendered to them by 
their secretary, Mr. W. Н. Mercer. It has been mainly owing to his 
exertions that they bave been enabled to carry through their work 
evenly ard promptly since their regular sittings first commenced. 


BELBORNE, Chairman. 
Domarp A. Бмітн. 
A. G. JONES. 
BAUL BAMUEL. 
D. Girrrss. 
Gao. H. Murray. 

W. Н. Mngonn, Secretary. 

Colonial Office, January 5th, 1897, 


(To be continued.) 


M. BLONDEL'S OSCILLOGRAPHS. 


THE instruments with which Messrs. Duddell and Marchant 
obtained the resulta recently described before the Institution 
of Electrical Engineers attracted во much interest that we 
think some account of M. Blondel's work on the subject is 
appropriate. In a paper printed in the Cornptes Rendus de 
Г Academie des Sciences,t M. Blondel discussed the principles 
of construction and the theory of the class of galvanometers 


Fia. 1. 


named by him oscillograpbs, with which the forms of the 
periodic curves of alternating currents may be directly 
observed. For the design of such instruments he proposed 
the following five conditions, of which the first two are 
applicable to all species of indicators, and the last three 
especially to oscillographs. 

1. The natural period of oscillation of the instrument 
should be very small compared with that of any of the 
alternations to be observed. For currents alternating with 
a frequency of 40 to 100, the frequency of a good oscillograph 
should be at least 50 times as great, say, 2,000 to 5,000 ~ 
per second ; and it would be better to have a frequency 100 
times as great. | 

2. The damping should be regulated as nearly as possible 
to the critical value of aperiodicity. Ig other words, the 
mirror should be damped by the least amount that will prevent 
it overrunning its correct position. 

8. The self-induction of the instrament must be very small, 


* Abstract of a paper read by M. A. Blondel before L'Association 
Francaise pour L'Avancement des Soiences, Nantes, 1898. | 
1 Comptes Rendus, 1898, st. cxvi., pp. 502, 748. 
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$ ong that its current should be in phase with the impressed 
4. Hysteresis and Foucault currents should be guarded 
against. 
5. The degree of sensitiveness necessary for his purpose 
M. Blondel saw great difficulty in obtaining, as it involved 
the use of excessively small parts. 


To satisfy all these conditione, M. Blondel constructed 
instruments of two different kinds, which he called respec- 
tively the bifilar and the soft iron oscillograph. We will 
describe these in turn. 

The bifilar oscillograph was the instrument that bas been 
brought to t perfection by Mr. Duddell. The one 
described by M. Blondel in 1898 consists of two fine wires 
stretched in an intense magnetic field. The current under 
observation passes up one and down the other wire, so that 
one wire tends to move forwards and the other backwards. 
A small mirror attached to them both, turns with their move- 
ment about a parallel axis. The whole bifilar arrangement 
is immersed in a bath of damping liquid. Fig. 1 gives 
a diagrammatic sketch of M. Blondel’s arrangement, for 
which he claimed peculiar advantages of simplicity of con- 
struction, freedom from vibration, and extremely small self- 
induction. 

After proposing this, M. Blondel gave most of his attention 
to the soft iron oscillograph, until the announcement early 
last year by Mr. Daddell of his success with the bifilar in- 
strument led him to take up again the study of this type, and 
to design the instrument described in the paper we are now 
abstracting. The instrument has but one mirror. The 
moving part is formed of two strips of aluminium, very thin 
and very narrow, stretched parallel and close to one another 
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has a cylindrical gap, into which is fitted & part shown in 


fig. 3. This consists of two pole pieces, P P', terminated by 


sharp edges, and connected by gun- metal pieces, v and c D, 
the whole forming a closed box which contains the damping 
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liquid. In the gap between the opposed edges of P P', 1:5 
mm. wide, are stretched the two aluminium strips, O5 mm. 
thick, and from ‘2 to 3 mm. wide. A plane mirror attached 
to them in the centre of the gap is 3 to 5 mm. high. The 
strips insulated from one another at the top and connected 
at the bottom are stretched parallel to one another, 1 to-? 
mm. apart, across two supports, A A’, by means of the pulley, 
D, and the weight, o. The current is led into the strips by 


Elevation 
Fia. 5. 


the connections, b, B’. A plano-convex lens is fitted into 
the cover of the box immediately opposite to the plane 
mirror mounted on the strips. By adjusting the tension of 
the bifilar, frequencies of 4,000 to 5,000 can be obtained, 


and by reducing the length of the strips a frequency of 


10,000 has been reached. Placed in series with a resistance 
the instrument forms a voltmeter. In shunt with a resist- 
ance it may be used as an amperemeter. It is remarkable 


" 
7 


N 
Ems 


о: o, oscillographs; г, total reflection prisms; L, telescope ; v, screen, 
or photographic plate; м, synchronoscope; 1, inductor; р, disc with 
radial slits; r, lamp with vertical filament; x, switch. 


Fia. 6. 


Fia. 3. 
° a for its sensibility and its small self-induction, but is more 


| | fragile than the soft iron type to be described next. 
between the sharp edged pole pieces of a powerful electro- The Soft Iron Oscillograph.—In this instrument, shown in 
magnet. The lightness and good conductivity of aluminium j 


«СА hae ae нА 1 шш in figs, 4, 5, a very small bar of iron bearing a pe 
on o sensibility with a sho is hung in the inte Lic field of et, Ihe 
natural period of vibration than a other = i CCC 


; current to be examined passes through two flat coils, placed 
A powerful toroidal magnet, of the form shown in fig. 2, one on each side of the р. whick produce an alternating 
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magnetic field perpendicular to that of the magnet. The 
bar is long and narrow, and has a very small movement of 
inertia. The pole pieces are laminated to check Foucault 
currente. The forces tending to displace the moving bar 
from its central position are so strong that it is necessary to 
mount it on pivots. Mounting it on a flat strip of metal 
reduces the sensitiveness too much. This apparatus is much 
Jess fragile and to that extent more convenient than the 
bifilar, It has, it is true, much more self-induction, but 
theory shows that this is not objectionable within certain 
limits if the damping is reduced to a corresponding degree. 
In M. Blondel’s apparatas of 1893 the bar was 4 mm. wide 
and 5 mm. thick, and was pivoted between two needles. 
Its frequency was 1,000, and the damping liquid was 
Canada balsam. In America, Меєвге. Hotchkiss, Millis, and 
MacKittrick greatly increased the frequency by reducing the 
dimensions of the bar. With a bar 1 mm. by:1 mm., having 
a length of 1 to 2 mm., they have obtained a frequency of 
2,000 to 3,000 with a good degree of sensitiveness, and the 
forces acting on this little piece of iron are so small that it 
has been possible to carry it on a silk fibre. Unfortunately, 
the improvement has involved so large a reduction of the 
mirror surface that the reflected light cannot be observed 
directly, and is barely sufficient for photography. They 
were, moreover, obliged to abandon the use of a damping 
liquid, which is absolutely necessary for accurate resulta. 

In 1896, three years after the work just described, M. 
Blondel returned to the eubject, and retaining all the prin- 
cipal features of his earlier arrangement improved the 
pivoting and reduced the inertia of his large mirror of 
15 mm. diameter. He showed to the French Physical 
Society in 1897 an instrument which allowed easy direct 
observation of curves, while the high natural frequency of 
the mirror, 3,000 to 5,000, ensured great accuracy in the 
representation of alternating curves of such periods as are in 
practical use. As to the sensitiveness, 5 ampere gave a 
deflect ion of about 15 mm. at a distance of 45 m. This 
apparatus showed, superposed on one another, the periodic 
curves of the current and of the potential difference of an 
arc, so that they could be traced or photographed together. 
The arrangement, shown in perspective in fig. 6, and in 
Bkeleton in fig. 7, consists of two oscillographs 0, 02, of a 


Fira. 7. 


group of 4 total, reflection prisms, of a synchronoscope, м, 
and of an observing telescope, L, with a ground glass screen. 
Esch oscillograph has a powerful electro-magnet, laminated 
pole pieces, and a moving system of a very small bar of iron 
pivoted on rubies enclosed in a small ivory box. The box 
is closed with a plano-convex lene, and the bar carries a plane 
mirror of eilvered microscope glass 5 mm. thick. The 
natural frequency of the moving part is more ihan 4,000. 
The critical damping point is given by castor oil, but in 
actice vaseline oil is used, which gives a somewhat smaller 
ut sufficient degree of damping. With this arrangement 
the mirror follows closely any alternating current in ordinary 
commercial use, and in the most unfavourable case, that of 
а curve formed of a succession of rectangles, with a frequency 
of 40 to 60, no error exceeding 2 per cent. occurred. 

The two o&cillographs placed opposite to one another are 
illuminated from one vertical slit by means of the system of 
four prisms, which also superpose on the screen the two 
curves described. Between the prisms is placed а small 
lens which throws on the screen a third image of the slit 


giving a line of reference the axis of co-ordinetes. In ad- 
justing the prisms before taking an observation the three 
images are brought into coincidence on the screen. We have 
been speaking of these mirrors as being illuminated from a 
slit, an obviously unsuitable arrangement if it were not for 
the action of thesynchronoscope. This appliance substitutes 
for the slit a luminous point travelling with a steady vertical 
motion. It consists of a small synchronous motor carrying a 
disc with 24 radial slits which pass in succession behind the 
vertical slit, and produce the effect of a series of small point 
sources of light travelling in succession in a vertical line, that 
of the fixed slit. The time interval between the successive 
points is the period of alternation of the current under obser- 
vatiop. Fig. 8 shows clearly the action of this arrangement. 


Oscillographe 


The synchronous motor was especially designed for this 
apparatus, It has neither rings nor brushes, and turns with 
a velocity of about two revolutions per second. It is syn- 
chronised on etsrting it with the hand, ard is supplied by a 
small transformer, which does not consume more than one- 
third of an ampere at 110 volts. The observation telescope 
receives the images either on a photographic plate, or on a 
ground glass screen; or they msy be viewed through a mag- 
nifying eyepiece. For the light a projection apparatus may 
be employed, or a simple incandescent lamp with a vertical 
filament. A later model has only one electro-magnet, and 
the path of the light: is different, but the effect is the same. 


The two curves are obtained on a scale quite large enough 
for practice, and in their proper phages. Fig. 9, reproduced 
from one of the plates, shows the character of the curves 
obtained from the current through an alternating arc, and 
the pctential difference between the carbons. 


APPROPRIATION OF PROFITS AND REPAY- 
MENT OF LOANS. 


BalLIE WILLIAM Macway, the convener of the Electricity 
Committee of the Glasgow Corporation, again brings before 
the Association a short paper on the “ Appropriation of 
Profits and Repayment of Loans.” 

In commenting upon the paper read by this gentleman Jast 
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year, we pointed out that, while giving his paper a double 
title, he had omitted all reference to that most interesting 
subject to the electrical engineers in charge of electricity 
supply works, viz., the repayment of loans. We referred, 
therefore, to his this year's paper with considerable interest, 
hoping that he had rotated i5 the gubject for the purpose of 
supplying the deficiency of last year, and we are surprised to 
find that the Bailie again coolly ignores throughout his paper 
the title which he has prefixed to it. After a careful perusal 
of the paper, indeed, we are left in doubt as to why it was 
written ; the only difference that we can see between this paper 
and that laid before the Association last year, being the 
statement by Bailie Maclay that the principle now adopted 
in Glasgow is that “every herring should hang by its own 
head,” while the principle enunciated by him this year was 
that every herring should hang by its own ail.” 

It is certainly a pity that Bailie Maclay, while offering a 
paper on the Repayment of Loans, shonid not have dealt 
with the subject, as the members of the Association, upon 
the majority of whom rests the responsibility of having to 
repay the electricity loans out of revenue during a period of 
25 years, would certainly like to know on what principle 
the Glasgow Electricity Committee considers it sufficient to 
set aside in one year so small a sum as £1,537 in the form 
of sinking fund to cope with an expenditure of £188,000. 

It will be remembered that last year we pointed out to 
Bailie Maclay that his proposal to carry forward the balance 
of profits from one year’s accounts to the next year’s account 
was “in flagrant defiance of the law.” The only comment 
that the Bailie voucheafes upon this statement ія, that the 
charge is absurd. We are glad, however, to find that those 
responsible for the accounts do not share the Bailie’s opinion, 
with the result that the balance of £2,174 103. 6d., instead 
of being carried forward, has been placed to the credit of 
reserve fund. It would be interesting to know whether the 
Glasgow Electricity Committee, in their desire to oonform 
strictly to the law, have invested their reserve fond, as 
directed by their provisional order, “in Government 
securities or in any other securities in which trustees are by 
law, for the time being, authorised to invest." | 

On tbe question of the appropriation of profits, those 
responsible tor municipal finance are divided into two camps. 
On the one hand, there are those who consider that the con- 
sumer should have firat consideration, and ehould be sup- 
plied as nearly as possible at cost price; whereas, on the 
other, there are those who hold that where public money is 
involved the Consumer should pay a somewhat enhanced 
price as a sort of insurance fund for the benefit of the 
general body of ratepayers. 

The Glasgow Electricity Committee as taking the 
former view, but in tice they take the latter, for in no 
place in the United Kingdom is the consumer burdened with 
so heavy a contribution to the General Rate Fund as in 
Glasgow. In making this statement we would point out that 
there are two ways of securing the interest of the general 
ratepayer as opposed to the consumer. The one by con- 
tributing out of the revenue of the electricity works large 
sums for the relief of the general rate fund, the other by 
contributing out of that revenue large sums for depreciation. 
In either case the price to the consumer is enhanced for the 
benefit of the general ratepayer. 

Bailie Maclay and his Glasgow friends pose throughout as 
upholders of the view that the consumer should be first con- 
sidered, bat in practice they take care that the consumer’s 
interest should be secondary to the interesta of the general 
ratepayers. In no place in the United Kingdom outside 
London, where coal is eo expensive, where the output is about 
on a par with that of Glasgow, is the consumer so badly off 
as he is in that city. On an examination of the accounts 
the reason for this is clear, for Glasgow burdens the con- 
sumer with а larger sum for depreciation than any other 
undertaking in the kingdom. In last year’s accounts the 
item of depreciation amounted to £8,945, equal to 5:42 per 
cent. upon the average capital invested in the undertaking 
during the past year. 

This may be extremely sound finance, and those who are 
responsible for it may be worthy of all praise, but they 
should not come into the field as advocates of the policy of 
giving the consumer all the benefit. After sweating him to 
а greater extent than he is sweated in any part of the king- 
dom, the consumer may fairly respond to their expressions 


of concern for his benefit by the well-known linee, “ Perhaps 
it was right to dissemble your love, but why did you kick 
me downstairs ? " 


CORRESPONDENCE. 


Wholesale v. Retail. 


I crave a small space in your valuable medium on behalf 
of the more commercial class of your readers; I refer to 
those engaged in retail trade. 

Ав yon are aware, during the past three or four years 
electrical businesses have been opened in practically every 
town in the kingdom. To the efforts of the people carrying 
on such but inesses must be attributed a large portion of 
increased confidence in and use of electricity, and con- 
sequently the manufacture and eupply of materials for the 
application thereto. Now, contractors and retailers are 
supplied by a number of professedly wholesale traders, 
whose methods appear anything but honourable, since they 
will take the advantage of the retailers’ recommendation 
and sell even a pair of dynamo brushes, or a Leclancké 
cell, with full trade disconnt. May I give you a sample, 
one of a great number? Some little time since a customer 
of mine asked quotation foradynamo. I bronght under 
his notice a suitable machine and recommended it to the 
utmost ; judge my surprise to find a month later that the 
dynamo had been supplied by the makers at full trade 
discount. On complaining, I am informed, * Well, the man 
came to us and we thought if we did not give him trade 
terms, some other manufacturers would.” 

This, you will admit, has no satisfaction for the man 
whose efforts really sold the machine, and is, so far as this 
district is concerned, becoming very general. It is dcub* 
less the same throughout the country, and your suggestions, 
together with those of your readers, in view of removing 


the evil, will b» appreciated by 
| A Disgusted Retailer. 


Correction, 


While thanking you for the article in last week’s i:sue 
of your valued journal regarding the acquisition of the 
Singer Company by the Helios Company, of Cologne, whose 
interests we represent in this country, we should feel obliged 
if you will kindly correct the statement that the Helios 
Company are only now embarking on the construction and 
installation of eleotrio traction lines. Permit us to state 
that the Helios Company have b:en engaged in this clas 
of work for some years past and have already several im- 
portant lines on the Continent running, and others being 
completed. The present acquisition is, therefore, only an 
extension of their traction department, while the article 
might produce the impression that traction work was only 
now to be started at their workshops. 

: Witting Bros. 
For the Hur1os Courant. 


Electric Piping. 

I quite agree with “J” in the side of the question which 
he takes in regard to twin lead-covered wires, ав tradesmen 
on the job at the time of wiring are not over particular where 
they drive nails, &c. ЕТИ 

1 think iron piping with an inside lining is the best for 
buildings in course of construction, and plain iron piping 
comes next; and without doubt the Simplex steel tubing 
makes the best third. | 

If the Simplex steel tubing could be drawn instead o 
rolled as at present, which would do away with the seam, 
think thesteel tubing would be the best, method for оша 
wires in the market, as you have lightness, cheapness, 
ease of working combined. | 

In reference to the last part of his letter, I must say he И 
labouring under а delusion when he says tbat only 
workmen are em ge in Edinburgh laying wires d 
electrio lighting. ve had oharge of work in se 
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large towns in England and Scotland, and have never come 
across во many raw hands at electric wiring as I have in 
Edinburgh, and I must say very few who have passed the 
City and Guilds of London examination. 

The majority of wiremen in Edinburgh are either joiners 
vi labourers who have been beside a wireman for a short 
time. 

6. 
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THE INSTALLATION OF STEAM BOILERS. 


I. 


THOUGH there are certain well-recognised standards for the 
construction, equipment, and erection of steam boilers, it 
is surprising to find in how many instances these standards 
are departed from. Were such departure in any sense an 
improvement no particular fault need be found, though any 
sericus departure from recogniced standard practice should 
be supported by gcol reasons. Unfortunately, however, 
almost all the departures which are to be found in new 
installations are degenerations. They are lapses into a past 
practice which was due to ignorance, and has been discarded 
as the result of the teachings of experience. What is known 
as the best practice is, of course, that which has been 
developed by the experience of the leading boiler insurance 
companies, and has been chiefly carried out by the leading 
boiler makers, and also added to and euis by them in 
friendly conjunction with the companies. 

It is our purpose in this series to deal with some of the 
details of boilers and their surroundings in a more or less 
critical manner, with a view to showing from illustrations 
of past practice some of the causes which have led up to 
present practice. The maintenance of high standards of 
construction, even where no additional expense is involved, 
is a difficult matter. There is apparently an inevitable 
tendency in human nature to fall short of highest and 
already attained standards, and some of the most modern 
steam plants are years behind best practice in certain details. 
For rurposes of fixity of ideas we have oonfined our remarks 
chiefly to the Lancashire type of boiler. They are 
suffictently applicable to the Cornish type without alteration 
and fairly so to the marine type. The water-tube boiler is 
go much sui generis, and so much designed by its manu- 
factorers that the influence of the boiler insurance oom- 
panies is not so apparent, and the type is structurally 
Bo very different as not exactly to come within the 
ecope of our remarks. The present status of the Lanca- 


shire boiler and its highest type of equipment and finish . 


are due to a process of more or less painful evolution. 
Bri.tleness of plates and poor workmanship ought not 
to have reqnired an explosion to render their danger 
visible. Yet many explosions have been necessary to 
demonstrate that mere tenacity of material is in reagon 
а less important factor than ductility. Taking up the 
boiler at the time of the first founding of the principle 
of regular inspeotion, it may be well to give a brief résumé of 
what a steam boiler then was, how it was made, set, and 
worked. We will not say that every fault we enumerate was 
present to its full and worst extent in any one boiler, but it 
may be assumed to have been in order that each fault may 
be traced up towards elimination. Sofficient to say that all 
the fau'ts named were exceedingly common and distinguished 
the general practice of the time. An ordinary boiler 
would be 7 feet diameter and 28 or 80 feet in length. As 
euch a boiler made of $ iron plate would be nominally safe 
at 50 Ibu, and 30 lbs. would be a usual pressure, there was 
no great care in construction. All seams would be single 
riveted with holes conically and irregularly punched and 
drifted out true at a pitch of 2 inches. The plate edges 
were left as sheared, and there was no break of joint in the 
longitudinal seams of rivets. The end plates were in two or 
more pieces and were attached to the shell by small inside 
angle irons. The furnace tubes were riveted both longi- 
tudinally and circumferentially and were not truly circular. 
The end plates were stayed to the shell by gusseta mach as 
they now are in number and position, but the angle iron 
attachments to the end plates were placed as close as possible 
to the ring of furnace rivets and were single only, and the 


rivets of the stay oe were merely knocked over, not in 
any way closed. The manhole mouthpiece was of cast-iron 
with no већег plate, and it was often bolted to the shell or 
even absent, the shell being simply cut and fitted with a 
curved cover held by a bolt and bridge bars. There was no 
mudbole mouthpiece, and as the flue tubes were of the same 
diameter from end to end the bottom of the shell was not 
accessible. The feed pipe entered the boiler near the 
bottom of the front end-plate or through a branch on the 
blow-out pipe which was a simple cast-iron flanged pipe 
bolted to the bottom of the first shell plate. The boiler 
bottom was thus kept cold. | 

The bottom flae was made so shallow as to preclude in- 
speotion, and the walls of the side flues touched the boiler at 
its horizontal diameter, while the side flue bottom was kept 
high and the flue was often too small to get throngh. The 
boiler was rested on two longitudiral walls which had a 
breadth of contact on the shell of 12 to 20 inches and some- 
times a mid-feather bearing wall was also present. It would 
be 14 inches wide or more. The front cross wall was built 
from 14 to 24 inches thick, and was securely built round the 
elbow pipe, so that if the seating walls gave way at all the 
weight of the boiler was then carried on this blow-out pipe 
which, by ita fracture, gave notice of something wrong. 

The flcor level was 6 inches above the level of the boiler 
bottom, and the plates covering the hearth pit abutted upon 
the front end plate of the boiler. There were no openings 
from the front into the flues except through the furnace and 
thence usually by the side flues to the bottom flue. Above 
the top of the side flues the brickwork was 14 to 18 inches 
thick against the boiler shell. There was a dome 3 feet 
diameter riveted to the shell crown which was cut out with 
a hole about the ваше diameter, irrespective of weakening 
the shell plate. 

The cover plates of the hearth pit were large and massive 
and rarely lifted. The water gauge cocks, on the contrary, 
were small and paltry. The blow-out tap was of cast-iron, 
and the safety and junction valves were bolted to the shell 
crown. When sold by weight the boiler shell was 
strengthened (?) by horizontal and vertical diametrical bar 
stays about 24 inches square with eye ends and pins securing 
them to angle iron cheeks riveted on the shell, and sometimes 
there were ceveral longitudinal bar stays, and it was difficult 
to get about inside the boiler. Sach were the boilers which 
could be found in large numbers even up to the last 15 
years, and many of which are doubtless still in working 
existence in old works, To round off the description, it may 
be added that boilers were placed in any dark corner that 
could be found for them, and too much care was not exercised 
even to secure a dry foundation. 

Externally the safety valve, and there was often but one, 
was of the closed type, the spindle рацок through а gland 
or, at least, through & bored hole which fitted the spindle 
and often bound it tight, and the escaping steam was led 
off by & waste pipe to some distant invisible point where, 
exposed to frost in winter, its end could freeze solid and 
cause over-pressure, ending in explosion. The single safety 
valve would often form а part of the junction valve casting, 
and sometimes it would be on а branch pipe and serve two 
boilers. Generally, it may be said that disaster was invited 
by а structure whose quality was such as to qualify it as an 
open cold water tank. In what follows we shall endeavour 
to point ont some of the salient features of modern practice 
in the construction, installation, and working of steam 
boilers, confining ourselves, for the present, at least, to one 
type, the Lancashire. | | 

(To be continued.) 


MACHINE SHOP MANAGEMENT IN EUROPE 
AND AMERICA. | 


Tun chief point laboured by Mr. Orcutt in his sixth article ia the En- 
gineering Magazine is the fact that besides special tools the American 
manufacturer possesses materials on which to work that are easier to 
out, are nearer to sis, and demand less surplus to be removed, and are 
generally more amenable to treatment than materials to be used in 
E . This is so. Material has been studied in America with a view 
to being rapidly manufactured into some saleable product. Europe 
might with advantage pay more attention to these points. Bat we know 
that too much has been done by Americans to ease the operations of 
tools. their machines are well designed, they are flimsy, p they 
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have flimsy materials to work upon. Take the American bicyole. It 
is cheap and it is made in large numbers. But it is made of easily 


worked materiale and it has soft bearings bicyclists say 
that no one who understands a bicycle will buy two American 
machines. Here is an example of materials placed before durability, 


aud this is the chief fault of American productions. Durability 
sacrificed to ease of manufacture; at the same time we do think that 
more care might be given to materials and especially to carefal sizing 
во as to reduce the labour of removing stock. Mr. Orcutt considers 
that Americans have an unduly exalted idea of their own superiority, 
ага would have them know that some of the English works are 
ahead of anything in America, while the English loom and the 
marine engipeericg of England bas no equal in America. Nor is 
there the same skilled labour in America as ín Europe, where 
the spirit of the old crafteman still survives. At the same time 
the American aims to produce by machinery something which is good 
and chesp, and the question is under which system is the greater 
progress possible. In certain classes of machine tools, however, the 
author considers the English are ahead of American practice as in 
heavy milling machines and slottere. Generally, the indictment is 
thatin Europe there is too much handwork still performed where 
automatic machine work is possible. 

Europe has been neglectful of grinding , of tool rooms, 
and of turret lathes, though he admits that a Coventry firm can show 
a turret lathe fully comparable with the American. He also praises 
the brass work of America, as to which, however, we may state that 
our own experience is that English goods are as accurate, can be 
bought cheaper, and are not so starved of material as American 
products, while, as regarde pumps, we are much inclined to doubt 
whether the direct acting steam pump bas been worth having. It is 
wastefully extravagant of steam and is not an over desirable article 
at best. Chi fly, however, Mr. Orcutt laments that Europe is 
wanting in good skilful tool makers. Eu has the men of ability, 
bat they are rather making the article iteelf than making machines 
to do this for them. Lack of accessories, as stated above, is stated to 
be responsible for the fact that American tools have a less output in 
Europe than in America, though part of this is due to barder 
materials on which to o , & not altogether unmixed evil. 
American machine tools are good enough for American materiale, but 
they are stated to be too light for E materials for which 
American models require much strengthening. Бо far too only the 
best American makers bave been sending to this side. Now the 
lower grades of makers have begun to export, and much rubbish is 
coming over with weak parts and bad finish. American workers, 
however, are usually better equipped with fine tools, as callipers and 
measuring appliances, up to $50 or $100 in value. 

The author refers toan American who has been sending over engines 
and paying 30 per cent. duty. Tais cannot be England. American 
pumps, we all know, come freely over, and have indeed demcralised 
the pump industry, and, we fear, done much to exhaust our coal- 
fields. The American сус:е is hardly likely to sell so freely again, 
unless improved in material and inside finish and hardness. In elec- 
trical macbinery America will for some time continue to send over 
her prcdactions. In steam engines and electrical work America dces 
well, and would do better Lut for a certain lack of good finish 
observable, and too much attempt at show in the shape of shcddy 
nickel plating withcut even а copper basis. 16 is curious how tbis 
nickel plate craz> still holds America in its grip. There is nothing 
too bad to say of a unive real use of nickel panor. It is valgar, garish, 
and tawdry. Та regard to manufacturing, American methods are 
good. They were the methods of Eogland before trades unionism 
Stopped the wheels of Progress, and they will again come to the 
front, and the author considers that in things social and political, 
America will fall into trouble. 

Here he is a bit inconsistent. Up to now the American workman 
has been a soulful, intelligent prcduct, but it appears that he is forg- 
iog the instruments of his own destruction, and becoming a mere 
slave, with ro diversity of labour and no mental development or 
pregress. The fact is, that in America spsed has been aimed 
at and recurcd, and the proper accompaniment of short hours 
has been refused. In Europe, or at least in d, we have got 
down to the short hours, but the trades unions have forbidden the 
necessary and ds for such hours. We scarce know which 
country is in worse plight. It seems folly to work such long hours 
and forego the real end and aim of machinery, which is to produce 
large quantities of goods and set free the manual toiler. Ia America 
the toiler is no better off for all the labour-saving machiaery, and 
here the toiler has got down to short houreand could easily have 
EUN knocked off if he would only let machinery do what it 
wo А 

Mr. Orcutt does nct draw а very hopeful picture of American 
labour as regards social and economic standing. But he does show 
plainly how very much regard is paid to increased output, even at 
the price of sacrificing durability. Both sides may take a lesson on 
this point. Is it necessary to sacrifice durability in order to produce 
in quantity? It would almost seem so, if we are to judge by 
American productions, by the very soft metal one fiads in steam 
cylinders and on machine tools, and in many other places where 
hardness would be an advantage. Bat, again, European materials 
might be made nearer to siz: and save work in reducing. Doubtless 
practice will converge on these points and effect a compromise. 
Americans are as good copyiste as are Europeans, and thongh we hear 
much of the good appearance of their tools, and in light and small 
tools they do lead, their prcductions other than tools have been very 
unshapely. In locomotives, for example, until they dropped the 
crude mouldings and copied English models more Обет the 
American locomotive had no design, except as a thing to draw a 
train. It is beter now, and soon we shall seeing some running, 
when there will be an opportunity to gauge the quality of materials 
of construction. : 


LEGAL. 


BLACKWELL v. GREENWOOD & BATLEY, LIMITED. 


THIS case came before Mr. Justice Bruce, sitting without а jary in the 
Qaeen's Bench Division on Friday last—an action brought by the plain- 
taff, of 39, Victoria Street, Westminster, to recover from the 
of the Albion Works, Leeds, £608 15s. 2d. balance of account for the 

rice of goods sold and delivered. The defendants, while admitting 

he plaintiff's claim, alleged that they were entitled, by way of set-off 
or counterclaim, to deduct £525 19s. 1d , and brought into Oourt the 
sum of £82 16s. ld, which sum they said was sufficient to meet 
the plaintiff's claim. From the counterclaim set up by the 
defendants, it a that in June, 1896, the Corporation of 
Leeds invited tenders for the supply of 25 electric ıl motor cars to bs 
used in a system of electrical overhead haulage to be constructed in 
accordance with the terms of a spec fication and conditions 
of contract which had been prepared on behalf of the Corporation. 
Part of the system of electrical overhrad haulage included the supply 
for each motor car of a trolley which was to be of the swiveling. 
arm type of the latest design, as manufac‘ured by the makers of the 
trolleys supplied to the Bristol Tramways Company. Eich 
trolley was to have a base fixed to the roof of 
the motor car, and the conditions prescribed by the Oor- 
poration required that there should be a suitable arrangement on the 
roof of each car of adequate strength for attachment to the trolley 
base. On Jane 6*b, 1896, the defendants inf rmed the plaintiff who 
supplied trolleys to the Bristol Tramways Ocmpany, and that they 
(defendants) were tendering for the supply of the motor cars, in- 
cluding the trolleys to be attached thereto, and between that date and 
Jane 2186, 1896, the plaintiff went through the specification and 
general conditions of contract, and bcc me fully acquainted with the 
natura and design of the trolley which was required, and the con- 
ditions subj:ct to which it was to be supplied. The plaintiff 
was then requested by the defendants to send to them 
quotations of the prices at which he could supply and fix the 
trolleys, and to supply particulars and plans cf the trolley which 
was to be made. The plaintiff did this, and on Jane 22nd the 
defendants sent in to the Corporation а tender undertakiog to build 
and supply 25 motor cars, complete, in accordance with the вресібса- 
tion and conditions, and guaranteed to uphold the same in perfect 
order and condition forthe space of 12 months for the sum of £14,(00, 
and the defendants’ tender was a:companied by the plaintiff's plan 
which he bad made. This tender was accepted, and oa 
July 27th a formal contract was signed by the defendants. 0: 
November 17th, 1896, an order for the complete trolleys to be 
supplied for the motor cars as quoted by the plaintiff to meet the 
specification and general conditions and plans was sent to and ac 
cepted by the plaintiff. The plaintiff supplied to the defendants the 
trolleys which were fixed to the motor cars, each trolley comprising a 
trolley standard, which was made to stand on а base fixed to the to 
of the roof of each motor car. Та August, 1897, the trolley stan 
on one of the motor cars broke and injured three passengers named 
Mrs. Fell and а Mr. and Mrs. Heaton. The defendante alleged that 
the trolley was defective, inasmuch as the standard met the оме 
at right angles, whereas it should have been carved where it met the 
base. Actions for damages were then commenced by the pastengert 
against the Corporation, and the Corporation claimed damages from 
the defendants in respect of the defective trolley which caused the 
accident. The defendants gave the plaintiff notice of this claim of 
the Corporation, and told him they should hold bim responsible for 
any damages they might sustain as the result of the accident. The 
plaintiff denied all liability for the fracture of the standard, and the 
defendants paid the damages and costs which the Oorporation had to 
pay to the passengers, vis, £483 16s.,and a further sum of £42 3s. Id. 
incurred by themselves in respect of the actions, making together 
the sum of £525 19s. 1d., which they claimed to set off against the 
plaintift’s claim. А | 

[Тһе decision will appear in a later issue.—Eps Ermo Кат. ] 


BUSINESS NOTICES, &o. 


Bankruptcy Proceedings.—A first meeting of oreditors 
under a receiving order made against W. J. О. Wain, civil 
engineer, director and financier, was to be held last week, but as 
there was not a quorum the meeting adjourned until 21st inst. 

A receiving order has been granted in the case of G. T. Godfrey 
(Godfrey Bros.), builder and electrical engineer, of Balham and 


A receiving order has bsen made against A. G. Inrig (Globe Elec- 
trical Company, White Post Lane, Victoria Park, London), upon the 
etition of a creditor. The firet meeting of creditors will be held af 
kruptcy Buildings on June 21st, and the public ¢xamication on 
July 20th. 


Books Received.—" Leçons rur L’Electricité,” by Ec 
Gérard. Sixth edition. Paris: Gauthier-Villars & Son, 1899. 
12 francs. 

"Duncan's Manual of Tramways, Omnibuses, and Electric Rail- 
re 1 Twenty -tecond edition. London: T. J. Whiting and 
ons. 33. 6d. | 

" Text-book of Applied Mechanics,” by Prof. A. Jamieson. Third 
edition; Vcls. I. and 1I. Published by Obarles Griffin & Oo., Limited, 
London. 7s.61. 

“ Les Arbres à Gatta-percha et leur Culture," par Henri Lecomte. 


Paris: Carré et O. Naud. 
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Electrical Wares Exported. 
WERE ENDING JUNE 14тн, 1898. | Wir виргна Jone 19TH, 1899. 


Adelaide Value £187 Adelaide - .. Value £72 
Amsterdam.. ая ee .. 180 Alexandria. Teleph. stores .. 116 
Auckland ee ee ee ee 293 Amsterdam oe ee ee ee 110 
Bahia.. as © fe .. 614 Bahia.. as EN - .. 172 
Bombay vs бе sá АР 53 Bombay ai = А .. 118 
Boulogne .. S ES .. 122 Boulogne m s є 28 
Buenos Ayres... ^s . . 189 Buenos Ayres... 2s . . 1,825 
Calcutta xd P . . 2119 М Teleg. mat. .. 242 
Cape Town.. s Ss .. 2,784 Calcutta as PT eo 170 
Copenhagen us zs 11 Саре Town vs °з .. 1,723 
Durban “a ee oe "A 86 Christiania .. ee eis "T 87 
East London EN js .. 198 Colombo x "S .. 200 
Fremantle .. s NL .. 9,794 Copenhagen. 'Teleg. cable. 816 
Hong Kong Фа ar . 86 Durban is ʻi s .. 1,814 
Monte Video ds 5 25 81 East London vs РК ee 10 
Nagasaki is : .. 690 Fremantle .. 2^ а A 15 
Nelson m vs "m уз 12 | Gothenburg а > .. 38 
Ostend xs Ке ix 23 85 | Hamburg .. ps i .. 300 
Penang. Teleg. mat. .. 400 Madras oh T sa "m 18 
Port Chalmers » ee 449 Malta.. Ж Р iu “> 89 
ГІ) Elizabeth ae е өө 350 Ostend oe ee ee ee 50 
Rio Janeiro.. a - .. 1,154 Otago vs АР a vs 22 
Rotterdam .. 8 ae ee 248 Port Chalmers. x ae 75 
Saigon - 6% ee ёа 16 Port Elizabeth  .. Vx .. 908 
Santos © ee T .. 837 Rotterdam. Teleg. mat. .. 233 
Singapore .. vs T zs 64 Shanghai... so T ee 170 
Btockholm .. ks a .. 161 St. Petersburg. Teleg. mat.. 156 
Bydney ee ee ae ee 725 Sydney ee ee oe ee 810 
Tantave  .. PK - as 33 Teneriffe .. жа єз Me 82 
Valparaiso -— v eo oe 48 Trieste ee ee ee ee 11 

Wellington ee ee ee ee 40 
Total .. £19,455 Total sé 29.925 


Foreign Goods Transhipped. 


Colombo. Elec.supplies. Value £90 
Fremantle. Elec. goods x 81 


Total э» . . £121 


Electrical Works at Wolverhampton. — We have 
before us an illustrated brochure, Wolverhampton and South 
Btaffordshire," in which the principal places and buildings of inte- 
rest in the neighbourhood are briefly mentioned, some excellent 
photograpbic views socom pan yini tho text. Among the importan 
industries of Wolverhampton, the electrical trades hold a leading 
position, dating from the commencement of the Elwell-Parker works 
in the year 1882. At the present time there are the Electric Con- 
struction Company, Messrs. T. Parker, Limited, the Electric Street 
Oar Manufacturing Company, and Messrs. G. R. Blot, Limited.. The 
chief f:ature of electrical interest in the compilation is a well illus- 
trated account of the works of the Electric Construction Company 
at Bushbury. The foundry, the armature core and winding shops, 
erecting and other departments, are all shown, and some of the prin- 
cipal manufactures of tbe company are particularised. In one of the 
pictures there is shown an armature core of a 1,200-H.P. E.C.O. 
dynamo weighing 27 tons. 


The Electrophone,— The Electrophone Company rendered 
able assistance to the Hospital Fund movement on Sunday last by 
connecting a number of the London Hospitals with various places of 
worship. Special wires had to be provided in some cases. 


Fire at Elswick.— Early on Sunday morning a fire broke 
out at Messrs. Armstrong, Whitworth & Co.'s Ordnance Works at 
Elswick. A considerable quantity of machinery, engines, gnns, &c., 
also the three large shops in which they were housed at the time, 
were completely destroyed, the damage amounting to £150,000, 
According to Bir Andrew Noble over 1,500 men will be temporarily 
thrown out of employment; he referred in a statement made the 
other day to the great difficulty they would have to meet in replaciag 
cd — elaborate manufacturing machinery which bad been 

yed. 


Gold Medal, — The Improved Electric Glow Lamp 


peta at Limited, have obtained a Gold Medal for their lamps at 
the International Exhibition, recently terminated at Rome. 


Liquidations. — Messrs. Galloways, Limited, decided 
in meeting at Knott Mill Ironworks, Manchester, on May 23rd, to 
reconstruct, and for Sree (йур, to wind up voluntarily, Mr. 
J. W. Pollitt being appointed liquidator. Mr. Pollitt is authorised 
= & new company under the same title and to enter into 

agreements. 

Lists.— Messrs. Dobson & Curtis Bros., Limited, send 
us an illustrated price list of various types of switches, cut-outa, 
lampholders, fase and ewitchboards, and other accessories for high 


voltage supply. 
The General Electric Company, Limited, has brought ont a new 
price list of ceiling, desk and table fans, blowers, &c., for continuous 


and alternating currents. 
The Nernst Lamp.—On the 7th inst., the chairman and 


directors of the Nernst Blectric Light Company, Limited, took: 


advan of the fact of Prof. Nernst's presence in England to 
attend the centenary of the Royal Institution, to invite him and 
Madame Nernst to a dinner given at the Hotel Cecil. In proposing 
the health of the guest of the evening, Bir Henry Mance congratulated 
the Professor on having contributed to the electrical industry an in- 
vention which would be welcomed taroughout the world by all those 
who used the electric light. Probably no man of science had been so 
much talked of during the last three months as Prof. Nernst. The 
Professor, in replying, stated that, after seeing the lamps made by 
the other concessionaires, he had experienced great pleasure in noting 
the advances which had been made in England since the formation 
of the Nernst Electric Light Company. They had evidently done 


much to perfect the details so as to adapt the lamp to all commercial 


requirements. He considered that the child which had been born at 
Goettingen had quickly grown toa youth in this country, in 
fact, he might say that it had outstripped its elder relations abroad. 


He congratulated the executive staff of the company on the тегу 
practical lamp which had been submitted to him, especially as 
regards the automatic shadowless heater with which it was possible 
to render the lamp incandescent in about 6 seconds. The Professor 


left for Germany on the followiag day. 


Offers Wanted.—The Cardiff Corporation want tenders 
for the purchase of a 40 kw. Paxman-Siemens steam alternator. For 
particulars see our Official Notices” this week. 


Personal.—Mr. Herbert A. Wood, A. M. I. E. E., late 
electrical engineer at Blackpool Tower, has joined the staff of Mr. 
Charles Hopkinson, M. Inst. C. E., 29, Princess Street, Manchester. 


Private Electric Bills, —It has been notified that a Com- 
mittee of the House of Lords, under the chairmanship of the Duke of 
Bedford, will, on Thursday, June 22nd, consider a group of opposed 
Bills, comprising, amongst others, a measure to confirm a provisional 
order of the Board of Trade under the Electric Lighting Acts 
in relation to Bermondsey; the Central Electric Bupply Bill, the 
Oentral London Railway Bill, the Oharing Cross, Euston and 
Hampstead Railway Bill, and the Kensington and Notting Hill Elec- 
tric Lighting Bill. 


Skewse-Cox v. Pritchetts & Gold. — This case, heard 
by Judge Lumley Smith, Q.O., in the Westminster County Court on 

onday, was an action brought to recover damages from the 
defendants, electricians, for breach of covenant. The case for the | 
penus was that he was suing as executor under the will of the late 

т. Warne. Defendants occupied 31, Soho Square, W., under an 
agreement with Mr. Warne. The agreement stated that the premises 
were to be left in as & state of repair a8 when the tenancy 
began. When defendants left the premises it was found they had not 
complied with the agreement. [Electric wires were hanging in 
festoons, some had been carelessly torn down, and others not removed 
at all. The wires left were of no use to an ordinary consumer, as 
they were cables for a large number of lights. A great namber of 
dilapidations were detailed. The defence was that the premises were 
left in as gcod a state as possible after a tenancy of 64 years. The 
casings and wires left up were in use by the present tenants. It was 
not correct to say they would be of no use to an ordinary consumer. 
If they had had gas корм would have been very dirty—electricity 
made no dirt. The dilapidstions“ were caused by ordinary wear 
and tear. Defendants paid £20 into Court to cover everything. His 
Honour held that that sum covered the damage, and gsve plaintiff 
judgment for that amount, with costs. 


Trade Announcements.—An amalgamation has taken 
p of the firms of Tozer Bros. & Co., of 85, Gracechurch Street, 
alter Kemeley & Co., of 44, Leadenhall Street, and of Buddon, 
Fisher & Oo., of 47, Lime Street, E. C., and they will in future carry 
on business at Leadenhall Buildings, 96, Gracechurch Street, E. O., as 
un Kemsley & Fisher, Lamited. No issue is to be made to the 
ublic. 
J Messrs. Foxcroft & Duncan have transferred their agency for the 
North of England from Mesers. James & Mills, Salford, to Messrs. 
Thos. Bell & Co., Limited, Oromwell Buildings, Blackfriars Street, 
Manchester, who will act as agent for the whole of their manufactares 
for that district in future. 


ELEOTRIO LIGHTING NOTES. 


Aberdeen.—The Tramways Sub-Committee have agreed 
to erect 32 side electric lights in George Street in place of the 19 
overhead lights, and to continue them as far as Fraser Street instead 
of Hutcheon Street as at present. 

The Corporation will undertake to maintain the aro lighting 
installation now erecting for the Harbour Commissioners at £400 
per annum. 


Barking.—The formal opening of the electric supply 
works took place on Thursday, June 8th, the ceremony being per- 
formed by Mr. W. K. Marriott, late chairman of the Council and the 
Electric Lighting Committee, who was presented with a handsome 
gold key for the purpose. Iuvited guests were shown the machinery, 
and afterwards refreshed in the Council chamber and entertained to 
& late hour with oratory and music. About nineo'clock Mr. Marriott 
proceeded to the balcony, and in view of the assembled populace 
switched on the current, a proceeding: that appeared to give great 

leasure to the man in the street, who for the rest of the night paced 
he well-lit thoroughfares assiduously. It is not every day that such 
an exciting event occurs at Barking. 


Baraet.—The Board of Trade has asked the Council for 
particulars as to the amount of subscribed capital held by the elec- 
tricity company, and the North Metropolitan Electric Power Distri- 
bution Company had written to say that 3,000 shares of £10 each had 
been su and allotted, one half of which it was intended to 
apply to the carrying out of the Barnet order. 


Barnsley.—The Council has requested the electrical 
engineers to prepare estimates for lighting with electricity sevoral 
buildings, including the public hall, free public library reading room, 
corn exchange, weigh-house, chapel, and registrar’s house at the ceme- 
tery, and town hall. 
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Barrow.—The Council is hurrying up the electrical con- 
tractors with the plant on order, as inconvenience is being caused to 
consumers, whoare waitiog for connection to the mains. 


Barton.—The Local Government Board has sanctioned 
m borrowing of £3,355 for the electric light installation at the new 
rmary. 


Bath.—The Electric Lighting Committee has decided 
that the consulting engineer is to see that the troublesome aro lamps 
are put in order within а month. If they are not right by then new 
ones are to be obtained. The city treasurer attended last week's 
meeting of the Electric Lighting Committee with respect to the 
Committee's obtsining more money on the capital account. As they 
stocd, he said, they had a borrowing power of £4,452, and they bad 
overdrawn at the bank on the capital account by £132. The bank 
stated they were prepared to make the advance of £3,009 for six 
months, on sccurity under the seal of the Oorporation for that sum. 
They would get the loan at the usual bank rate of interest. The last 
time he was at that Committee he was in error in telling them they 
were advancing money on the current account, when it was on the 
capital account. The matter was referred to tte Finance Oom- 
mittee. The chairman mentioned they intended asking the Lecal 
Government Board to give them power to borrow £24000, and a 
meeting of the Council would be held on the 20th or 27th to cb‘ain 
sanction to apply for the loan. 


Bexhill.—Last Monday a representative of the British 
Electric Traction Company was to meet the Urban Council to discuss 
the proposed transfer of the provisional order. The Council’s 
consulting engineer, Mr. Preece, was to be in attendance. 


Blackpool.—At last week's Council meeting Alderman 
Brodie, in moving the adoption of the Electric Lighting and Tramway 
Oommittee's minutes, called attention to the resolution that the 
meximum charge for electricity Ъз reduced from 8d. to 7d. per unit 
from Jaly let next. He said the Committee had come to the con- 
clusion that the works warranted the Committee in making a reduc- 
tion. They were unanimously of opinion that the Brighton system 
of charging was the proper one. It was expected that there would 
soon be a further reduction, and they would eventually not only have 
the Brighton system of charging, but the Brighton charges of 7d. and 
1d. As to the progress of the overhead trolley tramway, Alderman 
Brodie ssid that perhaps they might have some of the trolleys ranning 
on the following day. 


Bray.—Messrs. Allingham & Fennell have offered to 
submit to the Council a proposal for constructing a promenade pier 
and electric tramway service for Bray and the di-trict. Con- 
sideration is postponed pending the receipt of farther details. 


Вгэ 211,—Тһе South American Journal says that Mes rs“ 
William Reid & Oo., in December of last year, obtained a concession for 
the ests b‘ishment of one or more central stations within the municipal 
boundaries of the capital, with exclusive right to furnish electric 
power for industrial purposes during a period of 40 years (previously 
acquired righre being respecied), as also for the distribution of same 
by cables laid in trenches, or on posts in the public streets. The con- 
cessionaire, in return, undertook to pay 5 per cent. of the yearly gross 
inocme to the municipality of Rio de Janeiro. This concession was 
vetoed by the Prefect, Dr. Luis van Erven, against which appeal is 
now being made to the Senate. In a statement on this matter, ad- 
dressed by Messers. Reid to the President of the Republic, it is pointed 
out that, among other advantages of their proposals, is the possession 
by the firm of inexhaustible natural power for the generation of elec- 
tricity in the Rio das Lages, at a distance of only 70 kilometres from 
the city, with an almost perpendicular fall of 300 feet. Electricity 
thue generated at а minimum ccst could be utilised for driving tram- 
cars, city lighting, or even as motive power on the Оепбть1 Railway. 
The corcession has been condemned by some as а monopoly, but 
Messrs Reid consider that there can be no such monopoly where 
everyone is at liberty to produce power for bis own use, tbe only 
privilege being in its distribution. The petitioners also offer, free cf 
АП cost, the whole of the water available, after passing through the 
turbines, to supplement the insufficient city supply. This they esti- 
mate at 700,000,000 litres per 24 hours. 


Bristol.— Mr. Rogers, a member of the electricity works 
„Май, recently left to take up a post at Newington, and Mr. A. R. 
Bell, of Morley, Yorkshire, has taken his place as third engineer. 


Canterbury.—Last week the city electrical engineer, Mr. 
Btaniland, reported to the Соот cil that 3,415 8-O.P. lamps were then 
connected. The Oouncil resolved that the Dean and Chapter of 
Canterbury Ostüedral be approached for permission to lay the cables 
around the precinots. : 


Cardiff.—The proposal of the Lighting Committee to 
Кош a fitter to the post of electrician at the electricity works has 
en referred back by the Ocuncil for further consideration. 


Carn rven.— Four or five вһорКеер ra in the principal 
вте t are g ing ор: t down a plant for lighting their premis ө clec- 
trica ly. Toe Ceu wil threate. ed proccedings if the strect8 were 
interfered with, so the plaut will ba erected at the rear, 


Colchester.—The Colchester Town Council have resolved 
to apply to the Local Government Board for sanction to borrow 
а further ecm: f ~ 6,500 fur elect ic ligh ing purposes; it being found 
that the i.etall.tion hes cott £16,614, instead of 214 900, he amount 
ranctiored. The el c:ricity works started on Det mbar 1.t, and 
by Mach 25:h there were 60 consumers with 3,333 8-C.P. lamps. 
15,325 units were sold, and the total revenue was £429 14s. 10d., 


against £260 for working expenses. The Electric Light Works Oom- 
mittee has recently conferred with Mr. W. H. as to the 
working of electric tramways from the present lighting plant. 


Cowes (1.0.W ).—The District Council has decided the 
positions of the arcs and incandesoents for street lighting. 


Cromer.—Mr. Е. H. Coz»ns-Hardy attended the Urban 
District Council meeting on Monday, and it was decided to 
with the eleotric lighting scheme subject to land purchase being 
arranged, 

Darlington.—4A Local Government Board inquiry has 
been held re the proposed £30,C00 loan for electric lighting, the 
estimates amounting to £25,784. The scheme adopted, ат drawn пр 
by Prof. Kennedy, is for 10 arcs and 4,500 8-C.P. incandesoents on the 
three - wire low tension system. 


Derry.—As mentioned last week, Derry, which has for 
scme years had its streets lighted by electricity, has been considering 
the question of a private supp'y. The Lighting Committee has met 
and considered the report of the corporation el<ctrical engineer (Mr. 
MacRory). It was suggested that application be made to the Local 
Government Board for a £20,000 loan. It was farther suggested 
that the resident engineer prepare the necessary plans ard specifica- 
tione, and that Mr. John Christie, of the Glasgow electrical depart- 
ment, be appointed consaltiog engineer. After discussion, however, 
it was decided by 4 votes to 3 that the information before the Oom- 
mittee as to the cost of private lighting in other cities of similar sis: 
was insufficient. Farther inquiry on this point is to be made. The 
scheme suggested by Mr. Mac Rory, after visiting various English 
works, wai а three-wire low pressure continuous current, the plant 
capacity being 4,500 16-0.P. lamps. 


Dorking.—The Urban Council has shelved the electric 
lighting question for the present, and has entered into a five year’ 
contract with the Gas Company on certain conditions. 


Eastbourne.—Some members of the Electric Light 
Domi inspected the Tanbridge Wells electricity works las 
week. 


Edinburgh.— Although not on the Council's agends, the 
Council last week passed, as а matter of urgency, the Electric Light 
Committee's recommendation that estimates amounting to £5,(00 bs 
accepted for engines, &c., at the M'Donald Road power station. 


Electric Lighting Orders.—In the House of Lords last 
Friday the Earl of мо. the attention of the House to the 
common form clauses of Electric Lighting Provisional Order Bills. 
He said there were 19 Bills dealing with 9) orders. Hach order con- 
sisted of 36 pages, of which 30 contained common form clauses; and, 
from the great balk which these Bills assumed, it would bs seen how 
necessary it was that the Electric Lightiog Orders (Oommon Form 
Clauses) Bill should be pressed forward in the other House, The 
examination of these Bille after they had received the Royal Assent 
involved great labour, not to speak of the enormous amount of 
printing. If the Bill could not be passed this Sesion, he 


suggested that the Board of Trade should group а large 


number of orders in single Bills, and schedale the common fora 
clauses at the end of each Bill. Lord Balfour, in the absence of the 
Earl of Dudley, said the Board of Trade were deeply impressed with 
the strength of the case put forward by the Onairman of Oommittect. 
It was their intention to pass the Bill thie Session if possible. Fail- 
ing that, the alternative suggestion of the n: ble earl was well worthy 
of the consideration which he had no doubt it would receive. 


Exmouth.—A committee has been appointed to inquire 
into the matter of electric lighting with referenc» to a letter recived 
from Messrs. Taylor & Field. 


Frauce.—The Midi Railway Company, of France, и 
about to put down a large plant for the electric lighting of the rail- 
way station, workshops, &., at Bordeaux, and also for the operation 
of tbe machine tools at the works. The generating plant will com- 
prise four stesm dynamos of a capacity of 285 kilowatts. The plast 
is estimated to cost £36,890, and is expected to be completed early 
next year. | 


Grays.— The Council is still considering proposed sites for 


the electricity works. 


He»don.—The Council has before it a letter from English 
Indus: risl-, Limited, off -ring to te ke up the provisional ord r. Mr. 
Han mond's scaeme will shortly be placd in the hands of the 
Cou; eu. 


Heref »rd.—A member of the Town Council seems to have 
an exaggerated notion of his duties in that capacity. The Council 
bas been for some time past pledged to carry out an electric lighting 
scheme, and, as we have already intimated, contracts have been 
placed. Tne Oourcillor in question, however, does not satisfy bim» l 
with mer ly expres-ing his conviction that the scheme will result in 
financial loss to the town, but, accordiag to tne report of the Eiecine 
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Lighting Committee, he has issued a circular to the citiz ms with 
the intention of inducing them not to take the electric light." The 
committee says that although it does not wish to attach undue import- 
ance to the incident, it believes it to be entirely without precedent 
for an individual member of the Council to attempt to frustrate an 
undertaking to which the Council has already committed iteelf. The 
com mittee’s protest led to a discussion at the last Council meeting, 
and the Councillor in question repudiated the suggestion that he bad 
any idea of attempting to overthrow tbe ssheme, but he said he had 
in consideration what it was going to cost the ratepayers. He had no 
intention of inducing any persons not to take the light. Whatever 
the general opinion of the Council may have been regarding this 
explanation, the meeting by resolution endorsed the committee's 
protest by adopting its report. 


Kettering.—The Council is inquiring Prof. Kennedy’s 
fees for advising re an electric lighting scheme. 


Kilmainham.—Mr. C. W. Sax has explained to the 
Council the terms upon which the Municipal Electric Supply Com- 
pany, Limited, would be prepared to supply the township with 
electricity. 

Leatherhead.—A poll of the residents shows 21 in 
favour of the electric light, 65 against, and 23 neutral. The Council 
has washed its hands of the affair, for the present at any rate. 


Liverpool.—At last week's Council meeting Councillor 
Higginbottom said that the Electric Lighting Committee had decided 
not to extend electricity for street lighting, as incandescent gas would 
do all that was required. 


London, E.C.—In the House of Commons on Monday 
Mr. Ritchie obtained leave to bring in a Bill to confirm a provisional 
order made by the Board of Trade, under the Electric Lighting Acts, 
1882 and 1888, relating to the City of London, and one of the 
Standing Orders having been suspended, it was read a first time. 


Llanelly.— At tbe meeting of tbe Estates Committee of 
the Llanelly Borough Council it was intimated that two applications 
had been received —one from a London firm—in reference to the 
willingness of the Council to sell their electric lightirg provisional 
order. After discussion it was resolved to invite representatives of 
these firms to attend the Council meeting. 


Lynn.—Prof. Robinson's report on the question of 
extending the mains and public lamps, and а loan of £2,500 is to be 
raised, after it has been sanctioned by the Local Government Board, 
for carrying out the work he recommends. 


Monmouth.—&As the electricity works are ready to 
commence operations, the staff has now been appointed. Mr. G. 
Dean, clerk of works, has been appointed chief engineer and Mr. 
T. Blake is second engineer. 


Newington.—The contractors and consulting engineers 
who have bzen responsible for the equipment of the electricity works, 
sent an invitation to the Council to meet at dinner to celebrate the 
opening of the electric light station. Bat upon the intimation of 


the fact at last week's Vestry meeting, the black-gloved hands were 


crossed upon the worthy breast, and Newington was shocked! Sme- 
thing was said about the motives which prompted the contractors, 
and even the morality of public dinners did not escape attention. 
The voting was 25 against accepting, and 23 in favour, the chairman’s 
vote being included in the majority. Newingto 

quet, and the electricity supply worke will be deprived of the benefits 
accruing from so excellent an advertisement. 


Newport.—At the last meeting of the Electricity 
Committee the borough electrical engineer submitted his usual 
monthly report upon the condition of the plant and machinery, 
which was considered satisfactory. The new buckets have been fixed 
to the condensers, and are now working satisfactorily. All the suction 
and delivery valves on the old pumps have now been repaired, and 
are in good working order. The switch gear was transferred to the 
new board on the 14th inst. He explained а failure in connection 
with the new arc lamps, which are still in the hands of the con- 
tractors. He also gave & comparison of the capacity of the plan 
with the number of lights connected, showing the plant, exclusive 
the reserve plant, to be overloaded. A return, showing the financial 
result in respect of the fourth year’s working up to March 31st, 1899, 
was submitted, of which the following is a summary :— 


Gross profit Deficiency 

after payment Sinking | after payment 

Year. of working fund. of interest and 

expenses. sinking fund, 

Fourth year ending 

March 31st, 1899 .. £2,344 £1,077 £293 
Third year. xs 1,716 7¹ 434 
Second year .. . 56 168 962 
First year a is 241 707 1,410 


The office manager submitted his report as to the progress of the 
business for the month of April based u the number of units 
generated, showing a satisfactory rate of increase. He also pre- 
sented а report of his canvass during the past month, from which it 
appeared that he had obtained orders for new connections equivalent 
to 620 8-O.P. lampe, bringing the total connected and on order to 
28,726 8-candle-powerlamps. The borough electrical eer atated 
that it would be necessary to provide rubber mats both at the back 
and front of the switchboard, in addition to & wood block flooring 
which is about to belaid. It was resolved that tho matter bo left 


n wil have no ban- | 


to the sub-committee to deal with. The consulting electrical 
engineer reported on the progress and present position of the various 
contracts for the extensions and that the temporary sub-station at 
Maiadel, authorised at the last meeting, was now in working order. 
The office manager reported that he had received several applications 
from frontagera to Olarence Place, Millman Street, and Carlisle 
S'reet, to be supplied with current at once, and it was resolved 
that the necessary arrangements be made forthwith. 


Oldham.—Messrs. W. B. Haigh & Co., Limited, have 
secured the order from the Oldham Equitable Oo-operative Society 
for the lighting of their new central premises for two steam dynamos 
in addition to the one they have on order for the same society. Each 
of the two sets consists of a Willans compound high-speed engine of 
60 H P., coupled direct to а 37-kw. dynamo. Each dynamo is capable 
of lighting over 1,300 8-O P. lamps. 


Oswestry.—Mr. Hawtayne attended a special Council 
meeting on 13th inst., to discuss further the question of purchase price 
of the Elcciric Light Company's undertaking whieh Mr. Hawtayne 
had valued at £8,320, whereas the company asked £11,750, plus the 
cost of machinery subsequently purchased. It was resolved to 
acquire the undertaking at a sam not exceeding £11,750. A poll 
of ratepayers was, however, demanded upon the question. 


Oystermouth.—The Oystermouth District Council 
(Swansea Bay District) have decided, after considering the question 
of lighting the district by electricity, to communicate with tne chief 
ele:trical engineers as well as those who have already been in com- 
munication with the Council, in pursuance of an advertisement 
inviting tenders and particulars for a scheme for electric lighting. 


Poplar.—There was a quibble at the last meeting of the 
Board of Works regarding the rates of wages to ba paid by Messrs. 
Orompton & Oo. Several members protested against such interfer- 
ence, one remarking that the time had come for the Board to con- 
duct its own business, and not for the A.S.E. to dictate what rates of 
wages should be paid. 


Portsmouth.—At Tuesday's Town Council meeting, the 
Electric Lighting Committee submitted the balance-sheet for the year 
ending March 31st last, and recommended that £1,475 be set aside 
as а reserve fund, that £1,000 be paid to the credit of the urban 
account, and that £64 163. 10d. be reserved to cover bad debts. The 
superintendent (Mr. E. Peice), in his annual report, states:— 
“Daring the year ended March 31st last we have increased our lamp 
connections for private lighting more than during any previous year. 
We began the year with 22,308 lamps, and finished with 29,590, an 
addition of 7,252 lamps of 16 C.P. During the year 1897-8 we sold 
981,273 units at a cost to produc» of 1:88d. per unit. Daring 1898-9 
we increased our output to 1,225,000 units, at а cost of 177d. per 
unit. This increased output has had а salatary effect upon the cost 
per unit, as was to be expected; bat the reduction would have been 
greater had the cost of coal remained constant, if we had secured a 
larger proportion of domestic lightiag, or if we had increased our 

ublic lighting. During the year 1897-8 the cost, 1:88d. per unit, 
included 64d. for coal. Last year the coal has increased to 74d., and 
this increase, I take it, is caused, primarily, by the increased cost of 
coal p geom , but more particularly by our inoreased demand on what 
may be regarded as a local product. Tae average cost per ton in 
1897-8 was 11s. 12d, in 1898-9 it ross to 12s. 94d.” Attention is called 
to the desirability of getting a longer hour consumption. This, Mr. 
Price considers, should most easily be done by undertaking pablic 
lighting by incandescent lamps in lieu of gas, and by secaring the 
domestic lighting. With the latter, fewer lamps may be on at a 
time, but the average use is much longer, and throughout the year 
some lamps in each installation are used daily, whereas in many shops 
the lamps are not used at all during the summer months. At the 
present time the mains pass hundreds of private houses inhabited by 
who are tenants for indefinite periods, who naturally object 
to pay for improving their landlord’s property, and these tenants 
(Mr. Price says) are the very people we ougnt to have connected. 
“ I am sare (he adds) that a great mistake was made as regards the 
prosperity of this undertaking when it was decided tnat ‘free wi : 
should not be admitted, and until some system of this kind 
adopted, I feel certain that our load factor will not improve." 


Plumstead.—The Woolwich Herald says that the Ше 
trio Lighting Committee has recommended the Vestry to engage Mr. 
Arthur Wright immediately after the provisional order has been con- 
firmed, as consulting engineer at £600 per annum for five years, the 
Vestry providing the necessary staff and office assistance. 


Plymouth.—From a local paper we gather that the 
electricity works are completed, and that the fires are to be lighted 
atthe end of this week. 


Rickmansworth.— There is a proposal before the Dis- 
trict Council to apply for a provisional order. 


St. Anne’s.—The Urban Council has engaged Mr. Tonge, 
the electrical engineer at Preston, to report, fora fee, upon Mr. Tidde- 
man’s scheme, recently submitted to the Oouncil. A proposal to ask 
the Blackpool Oorporation upon what terms they would supply cur- 
rent to Bt. Anne’s bas not been carried. 

The Council has entered into a contract with Messrs. Goddard, 
Massey & Warner for А dust destructor. 


St. Helens.—The Electrio Supply and Tramways Com-. 
mittee has considered the terms offered by two companies re electric 
free wiring, and ap arrangement is to be entered into with Messrs, 
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F. W. Smith & Co. An order has been given to Mesers. Obamberlain 
and Hookham for 150 meters, and to the Reason Manufacturing 
Company for 150 house fase boxes. A sub-station is to be erected at 
Eccleston Hill. The borough electrical engineer, Mr. Highfield, is to 
act as arbitrator in respect of the destructor contract, in the place of 
the late Dr. John Hopkinson. The new power station at Oropper’s 
Hill is now nearly completed, and the Town Hall plant is to be re- 
moved there. During May 6,463 units were sold for 3,687 8 O.P. 
lamps connected, against 4,560 units and 3,437 lamps last year. A 
trial run of the new electric trams will be made in about а week. 


Sale.—The Electrio Lighting Committee is in negotiation 
with the Altrincham Electric Lighting and Power Company, Limited, 
mue view of obtaining their terms for supplying ic light to 

e district. 


Salford.—It is complained that the erection of the new 
electric light station on the side of the canal and adjoining the Cor- 
poration stoneyard, Strawberry Hill, Pendleton, is not making much 
progress owing to delay on the part of the Local Government Board 
In passing the plans and sanctioning the borrowing of the pups d 
loans required. Applications by the score have bad to be declin 
and another 18 months or longer will elapse before they will be in & 
position to increase the supply of current. It is doubtful whether 
the new station will be ready by the time the tramway system be- 
comes the property of the Corporation. Many large concerns, 
despairing of obtaining motor power, are putting down their own 
electric plant. The present station at Wallness Bridge is producing 
as much electrity as it possibly can, but, saye the Salford Chronicle, 
50 per cent. of the current is lost, owing to the alternating system 
which was originally udopted and the defective condition of the 


mains. 

The Oouncil has adopted amended plans for the erection of a 
battery sub-station, offices for the new: ting station, &o., in 
connection with the electric lighting plant of the Corporation, and 
application is to be made to the Local Government Board for 
sanction to borrow the sum of £5,500. 


Sandown (1.0.W.)—A syndicate is anxious to take over 
the electric lightiog order. 


Seaford.—A special meeting of the Urban Council was 
held on Saturday, when it was unanimously resolved to approve of а 
provisional order being granted to a syndicate for the supply of 
electric lighting for the district on condition that a satisfactory pur- 
chase clause be inserted. 


 Sheffield.—The amount payable for local rates on the 
machinery and cables of the electric light undertaking having been 
increased from £393 per annum to £1,956, the Committee have 
decided tó appeal against the assessment. The Electric Light Com- 
mittee recommend the appointment of Mr. T. J. Ballard, of the 
Wandsworth Electric Lighting Station, as superintendent of mains at 
a yearly. salary of £250, in the place of Mr. A. Lucas, who recently 
resigned. The Committee have instructed the general manager to 
request Mr. Robert Hammond to report fully as to whether there is 
at present in existence any system for the supply and distribution of 
electricity applicable to the city of Sheffield which would, having 
regard to the capital expenditure already incurred, and to all the other 
circumstances of the case, be more advantageous than the system now 
in on, or whether any modification of the existing system of 
supply is advisable and practicable, and further, on what lines the 
future development of the undertaking should proceed. 


Shoreditch.—Plans are being prepared for two new 
underground sub-stations. In response to арр ications for current, the 
mains are to be extended along Bt. John's Road. 


 Southport.—The report of the fourth year's working of 
the electricity undertaking shows a net profit of £2,027 as against 
£643 the previous year, and it is being disposed of as follows:— 
£620 in aid of rates, £203 to wipe cff a disallowance by the Local 
Government Board, and £1,204 in the reduction of capital. 


Swansea.—The Local Government Board has sanctioned 
the £52,000 loan for the electricity scheme. 


Torquay.—Torquay is to be congratulated upon the. 


success which has attended the working of its municipal electric 
lighting undertaking. A report submitted to the Town Council last 
Wednesday week showed that the total capital outlay was £24,959, 
which is £2,659 in excess of the amount borrowed for the work. The 
greater part of the extra expenditure was due to changes effected in 
the central station to allow of future extensions at little оов, and to 
outlay upon spare materials taken over and since utilised. When the 
works were opened on March 31st, 1898, there were 3,310 8-O.P. 
lamps connected for private lighting, while on May 30th last the 
number was 5,644. The number of consumers has increased 
from 55 to 140, and there are applications in hand from 15 con- 
sumers for 529 8-C.P. lamps. In the year ended March 31st, 
1899, the number of units generated was 160,681, of which 80,490 
were used for public lighting, 67,909 were sold for private lighting, 
and 12,282 were expended on excitation. The financial statement 
showed that on ап income of £2,839 there was а gross profit of £1,057. 
The charges for interest and sinking fund amount, however, to £1,188, 
80 tbat there is an actual deficit of £130. In order to meet the de- 
ficiency on capital account and provide for futare extension, the 
Electric Lighting Committee recommended the borrowing of a further 
sum of £10,000. Aldsrman Kerswill, ia moving the adoption of this 
rccommendation, said the expectations of the committee had been 
more than realised, snd they locked to the future with high hopes. 
Much of the success achieved was due to Mr. Storey, the electrical 


engineer. Several members of the Oouncil, including the mayor 
(Mr. W. Beavis) expressed hearty satisfaction with the result, and 
the recommendation was carried unanimously. 


Tunbridge Wells.—In its agreement with the Fre 
Wiring Oompany, the Lighting Committee has not granted a 
monopoly, and has declared its ingness to enter into an identical 
agreement with any lccal tradesmen. Plans are to be for 
further extending the electricity works. Incandescent electric lamps 
are to ba substituted for the present gas lamps where electric mains 
are laid. This involves the erection of 260 additional electric 
reflector lamps, and will leave 363 lamps to be lighted by the com. 


pany. 
Walker and Wallsend.—On Wednesday, Thursday and 
Friday a Select Oommittee of the House of Commons, under the 
chairmanship of Sir Henry Fletcher, was in considering the 
Bill promoted by the Walker and Wallsend Union Gas Oompany, to 
roduce and iapply electricity over thə Walker, Wallsend and 
illington districts, and to erect works, &c., for that purpose, and 
also the Provisional Order Confirmation Bill of the Walker Urban 
District Council to supply electricity within their own district. A 
aria ni in the Bill was the power asked by a gas company to supply 
ec * 
Mr. Fitzgerald, who represented the gas company, called evidence 
to show that it was desirable that there should be an electric supply 
throughout the district, more especially for motor power. It was 


соон ep pole Mag large firms in the district that the to 
supply elec t7 by means of the company was better than the pro- 
t by means of the W Oouncil. If the 


posal to supply 
could be supplied in the manner that the company pro and 
“рене it would be а great advantage to the public. 

. Wedderburn, who with Mr. Pembroke Btephens represented 
the District Council, contended that the gas company's ВШ тм 
without precedent, and was, moreover, unnecessary. Аз to the 
Walker provisional order, he thought there could be no question bat 
that the Committee would confirm it, because there was no instance 
in which any Committee of either House had ever refused to confirm 


gas company had 


Mr. Compton Bickett, a member of the committee, said the gas 
company had agreed to withdraw their opposition to the Oounal' 
Bill if the Council would withdraw opposition to the com- 


panys Bill. 

. Wedderburn said the question was whether the gas com 
should be allowed at the start to compete with the Walker Council for 
the supply of electricity at Walker. The company had no claim to 
come forward for such a power, and the fact that they were a gis 
company ought to tell against them. As to any opposition to the 
Council's Bill from the ratepayers, it had only come from those rate- 
payers interested in the gas company. There was no precedent for 


conferring electrical powers upon a gas company, and only that 
session such a proponi in another district had been refused by tbe 
Board of Trade. The gas company wished to compete at the start 
with the Oouncil to drive them from the field. 


light, the consumption of would down. То 
E i fanthropic Spirit, anxious io арыу elec- 


While 
competition was a good thing, yet there must be room for it, and he 
maintained that the local authority ought to have a fair chance at 
the start of satisfactorily supplying electricity at a cheap rate. а 
could borrow at acheap rate, and although during 25 years they 
be saddled with a 6 per cent. interest and sinking fund, yet м th 
end of that term they would be able to supply more cheaply than 
any company could hope to, 

йт, Fitsgerald said the substantial question for the committee to 
consider was, which of the competing Bills should be passed, or 
whether both should be allowed to supply. There was an exceptional 
matter in this case, that for the first time they had a district in which 
the supply of electricity for power purposes was certain to be 
the principal supply. In every other case that Parliament had bad 
to deal with it had been lighting, which was Ње principal source of 
supply, while the supply of motive power had been comparatively 
small. Power at Walker would bs required by 16 large works, and 
15 of these had presented petitions against the Bill of the District 
Council. With regard to the Walker Council Bill, there was no 
clause with res to the lowering of the price, and until they bed 
first produced 6 per cent. for the sinking fund and 5 per cent. proff, 
making 11 per cent. in all, their maximum charge was placed at 51. 
per unit. en the Council would have no power to replace the М 
street lighting by electricity, because they were bound to accept the 
gas company's supply under the Companies Act of 1884. Under 
certain conditions as to the putting up of lamps and the cisconfint- 
ance during the summer months, the company were not al 
competition bat the Council were, because V gd the company 
oat supply better and cheaper, and would drive them out of the 
field. 

After considering in private, the committee decided to pass the 
preamble of the gas company’s Bill as regarded Wallsend, Willington 
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and Willington Quay, but not with respect to Walker. They also 
decided to pass the Bill of the Walker Council confirming the pro- 
visional order. The clauses of the Bill of the gas company were 
afterwards adjusted. 

A Select Committee of the House of Commons has been consider- 
ing the Walker and Wallsend Union Gas Company (Electric Lighting) 
Bill and the Electric Lighting Provisional Orders (No. 7) (Walker) 
Bill. The first measure involves а novel point, inasmuch as the local 
gas company is seeking power to supply the electric light as well as 
gas. 


Walsall.—The Electric Lighting Committee reported to 
the Town Oouncil on Monday that the number of consumors supplied 
on May 31st was 143. The total output from the main generators was 
13,134 units for the month. 


Warrington.—The Electric Light Committee has 
decided not to entertain a proposal of the English Industrials, 
Limited, to take over the electric lighting order. 


Wellingborough.—The Electrical Power Distribution 
Company has laid а scheme before the Urban Council, under which 
it propos:s to put down works for the supply of electricity for light- 
ing and power purposes in the district. The company would adopt 
a low pressure system. The Oouncil met some few days ago to con- 
sider the scheme. 


West Hartlepool. — The Electric Light Committee 
reported to the Council that Prof. Kennedy had submitted corre- 
spondence with Messrs. Crompton & Co., in which they olaimed for 
increased cost of materials owing to the delay in completion of the 
bnildings, and also for expenses incurred in warehousing the 
machinery, and keeping the eame in order. The several matters 
were referred to Prof. Kennedy to communicate with Moss's. 
Crompton and report. 


Wey mouth.—After considering the report of a deputa- 
tion to Brighton and Tunbridge Wells, the Town Oouncil has decided 
to appoint an expert to advise as to cost and the best means of 


- lighting the town by electricity. 


Whitehaven.—The Electric Lighting Committee of the 
Whitehaven Corporation have decided to recommend Mr. J. Gray 
Scott, of Bradford, to the vacant post of surveyor and electrical engi- 
rain readered vacant by the removal of Mr. C. M. Mayson, to Charing 

088. 


Wingate.—The Parish Council is lighting the main 
streets of Deaf Hill and Trimdon Foundry with electricity. The 
Deat Hill Colliery Company will provide a new engine and dynamo 
E supply comet at 220 volts. The contractors are Messrs. Reid, 

erens х 


Wolverhampton.—The Lighting Committee have just 
issued their report and balance-sheet for the year ending March 31st 
last. In it the Committee express pleasure in being able to report 
that the operations of the year have again been successful. A profit 
of £1,004 бз. 10d. bas been made, after payment of interest and sink- 

fund charges. Of this amount £588 0s. 61. has b2en applied to 
clear the deficiency on the working of the previous years, and the 
department has now in hand a sum of £416 5s. 4d., which it is pro- 
to carry forward to revenue account for next year’s working. 

e committee call attention to the satisfactory growth of the under- 
taking, the number of consumers, the number of lamps connected, 
and the amount of electricity sold since the commencement of supply, 
these being as follows:— ~ 


Year. | No. of | Percentage No. of lamps Percentage No.of | Percentage 


созше: increase. connected. increase, units sold. increase. 
First. | 118 Ў, 8,941 T 191,701 - 
Second. 154 86 % 11,807 26% 224,709 Үү АА 
"Third. 208 85 „ 14,151 252 9 291,238 29 55 5 
Fourth. 276 8277 % 19,932 40 8 "5 871,830 27:5 % 


FiNANCIAL RESULT. 


. & s. d. £ s.d. 

First year and three months Loss 1403 9 8 
Second year. s .. Profit x 225 14 6 
Third year vs .. Profit PT 589 14 4 
Fourth year .. Profit .. 1,004 5 10 
#1403 9 3 £1,819 14 7 


There are, the committee state, satisfactory signs that this progr se 
will be continued, and that electricity, as an artificial illaminant, is 
{ЧАШ becoming more popular in the town. There is now a 

nd arising in the better residential districts, to meet which the 
committee are extending their area of supply. It is interesting 
to note that many of the large new buildings erected in the 
town are being lighted electrically from the Corporation mains. 
Up to the present date, two alterations have been made 
in the tariff charged to consumers. The first of these resulted 
in 71 consumers, out of a total of 164 (or 43 per cent.), obtaining 
п rebate. The second alteration has resulted in 176, out of a total of 
267 (or 65 per cent.), obtaining a rebate. The average price paid by 
the consumers for lighting during the past year was 5 24d. per unit, 
and for power and heat 17d. per unit. The committee add that none 
of the recent breakdowns are, in their opinion, inany way attributable 
to neglect on the part of the staff, but that a cartain risk of accident 
is inseparable from the high tension continuous current system. The 
conversion of the system to the three-wire principle, the expen- 
diture for which was recently sanctioned by the Council, will, when 


complete, provide such an amount of spare plant and electrical 
к as will enormously redr os the possibility of further break- 
Owns. 

At Monday's Council meeting the chairman of the Lighting Com- 
mittee talated the Committee and the town on the very satis- 
f:ctory result of the last year's working. They were absolutely now 
out of the wood, and the undertaking was a paying concern. They 
had to spend £800 in the next year out of the revenue on alterations, so 
that the balance of £416 in hand was really mortgaged; but he had 
confidence in being able to present an even better report next year. 
Tae profit they had made was equivalent to 73 cent. on their 
cipital —The Mayor said they should also congratulate the 
of the Committee. The report was adopted by the Council, as was 
also а recommendation of the Lighting Committee that it be left to 
the discretion of the Sab-Oommittee to anthorise the engineer to 
purchase an additional set of balancing transformers at a cost not 
exceeding £900, if, in bis opinion, such a step shonld be rendered 
requisite by reason of the non-delivery of thé storage battery. The 
chairman also proposed the acceptance of the tender of Mr. J. Orme 
Brettell for the new battery. 


Yarmouth.—The Town Council decided on Tuesday to 
borrow £27,000 to extend their electric supply plant, and to spsnd 
£4,000 at once. Owing to the success of the installation, the Council 
resolved to reduce the charge per unit to 6d. for the first hour, and 
4d. per hour after, to customers consuming 4,000 units and under per 
annum; and to 61. and 3d. respectively to customers taking more 
than 4000 units. The Brighton or Maximum Indicator System was 
adopted, but its use made optional. Information from 19 other 
towns was to the effect that it had been tried and found very satis- 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The oontractors, Messrs. M‘Adam & Sons, 
on 5th inst. commenced to lay the track for the electric tramways. 


Accrington.—An agreement has been duly entered into 
under wbich the Aoc Steam Tramways Company. sell their 
undertaking to the Bri Electric Traction Oompany. The terms 
are quoted in а Preston paper. 


Bath.—A meeting of the Tram Committee recommends 
the Council to oppose the application of Messrs. Davis, Ellis, Hasken 
and others for a light railways order, and to apply for an order itself 
next November. 


Brighton.—The Tramways Committee of the Towa 

Oouncil have presented a report in which they state that they have 
given careful consideration to the question of the best moans of pro- 
viding a system of tramways for the borough. In accordance with 
the arrangement made by the Council, the Mayor and other members, 
accompanied by the borough surveyor, visited the cities of Rouen, 
Paris, Brussels, Boulogne and Dover, for the purpose of inspecting 
the tramway systems there. Certain towns in the North of England 
had also been visited. Th3 committee had had several meetings with 
referenoe to the routes along which the proposed trams should ran 
in Brighton, and recommended eight lines for which the Council 
should spply to Parliament for powers. The committee had con- 
sidered the question of the motiva power to be used for the purpose 
of the tramways, and were unanimously of opipion that the tram ways 
should be worked by electricity. They had come to the conclusion 
that the overhead trolley wire system is the best suited to the re- 
quirements of Brighton. The committee were also of opinion that 
double lines cf track should be provided wherever practicable. With 
regard to the cost of the scheme, the committee reported that the 
details of the system were not sufficiently determined upon to enable 
them to give the Council any exact information, but as soon as the 
55 details bad been decided upon the estimates would be 
prepa ; 
Coatbridge and Airdrie.—At a meeting of the Tram- 
ways Committees of the Coatbridge and Airdrie Town Oouncil a sab- 
committee of six was formed to obtain information to form a trust 
and generally as to how best the tramway scheme could ba 
carried out and the tramway conetructed. 


Crosby.—The District Council has resolved that the 
surveyor shall arrange with Mr. T. B. Oottrell, of the Liverpool Over- 
head Railway Company, to furnish specifications and estimates for 
rails, &с., and also that the surveyor prepare estimates and 
кене for the roadway along which the electric trams will 
prooc 


Derby.—The Tramways Committee Eo that they have 
had under consideration a joint report cf the borough surveyor and 
the electric il engineer upon the subject of electric trac ion, and the 
members were visiting and inspecting the tramway systems adopted 
in other towns. 


Liverpool.— Last week Mr. Rutherford, of the Tramways 
Committee, said that during the six months ending May 31st the 
receipts were £14,168 in exoess of the correspondiug period last year, 
and they had carried 73 million passengers more. As regarded the 
electric traction, the receipts during the four months were £18,463, 
and the number or passengers carried was 3,908,000. 


(Continued on page 985.) 
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ELECTRIC LIGHT AND TRACTION 
ENGINES. 


No. I. 


THE causes which have so much delayed the progress of elec- 
trical work in England, and more particularly of electric 
traction work, are being, we fully believe, gradually removed, 


and it is greatly to be hoped that with the growth of electric. 


tractiop, English engine builders will no longer suffer them- 
selves to be ousted from their own market by American 
engines. If foreign made engines are to come to England, 
we should prefer American to any other, but we see no 
necessity for the continuance of the practice. The advanced 
state of electrical traction in America is no donbt responsible 
for the existence of a special class of traction engine which 
has passed through its experimental stages to arrive at ita 
present fairly satisfactory condition. It should be the endea- 
vour of our own makers to see to it that this experimental 
stage is not required in England. America has done the 
necessary experimenting, and is conseguently reaping the 
profit from orders for traction plant sent from here. 

With electric traction spreading as it now is in Great 
Britain and Ireland, it is high time that our own engineers 
exerted themselves. The greatest credit is due to the firm 
of Willans & Robinson for their foresight and energy in pre- 
paring to receive their share of the coming business. 

They will have their reward. To other makers we would say 
that the present busy time in general work may not—in faot, 
will not—endure for ever, and traction orders will then be 
the mainstay of the market. We propose from time to time 
to illustrate and describe the productions of English 
makers. The country which has engined the Atlantio liners 
and whose steamships are in every port will not be found 
wanting when it puts its hand in earnest to the comparatively 
small effort of electric traction. 

Americans have had the lead in our markets, and will keep 
this lead just so long as English engine manufacturers please 
tolet them. There ought to be no necessity, either for time 
or any other reasons, for the coming orders for traction 
plant to be any longer sent out of our own country. : 

American engines are good, but far from perfeét. The 
craze for rapid work, of which we read so much in respect of 
American tools, has 


beautiful in tbe boring mill is not the sort of stuff that 
English engineers have been accustomed to use for steam 
cylinders, Now, American cylinders are almost invariably 
soft. It is so, and long has been во to our knowledge, in their 
locomotives, and the same fault occurs in their stationary work. 
Soft cylinders do not conduce to good running or economy. 
There are other faults we need not mention, some of which 
are common to others besides American made engines. 
There is still room for great improvement in engines for 
traction work, and it is folly to allow the market to be monopo- 
lised by foreign makers. After all, there is nothing very special 
in the design of an engine for traction. True, the governor 
must provide for sudden changes of load of large extent. 
As regards the effect of such changes, probably this has been 
exaggerated. At any rate, American engines аге not made 
in any sense specially strong for traction work, and so little 
is thought of the effect of sudden load changes, that the 
whole fly-wheel action is allowed to pass through the crank 
pins to the generator. This would not be the case if the 
stresses were во enormous as they are commonly supposed to 
be—not that such an arrangement of fiy-wheel is to be 
specially commended. | 


We have selected, for the purpose of this first article, the 


generating station of the Waterloo and City Electric Railway, 
whose equipment poesesses the distinctive feature of being 
English-made, Messrs. G. E. Bellit& & Co., Limited, being 
responsible for the engines, and Messrs. Siemens Bros. for 
the generators, to which they are directly coupled. We are 
indebted to Prof. Kennedy, and the contractors, for permis- 
Bion to take the accompanying photographs, and doubtless 
at а later stage we shall be afforded ап opportunity for 
describing the line itself. The views which we are able to 
give, however, answer the purpose of this article, the object 
of which, as we have atated, is to bring before our readers 


been one reason for Americans obtaining: 
beautiful material on which to work. Bat material which is - 


some specimens of what our own engine-makers are doing 
in the way of engines for electric light and traction work, 

From one of the photographs it will be seen that there are 
at present six seta of plant in position, but in the fore- 
ground there is plenty of space left for installing farther 
machines according to requirements. Another view shows 
the station looking toward the switchboard, while in a further 
picture we illustrate a single set as it now stands in posi- 
tion. | 

The engines аге of Messrs. Belliss’s Tec;4 standard three- 
crank type, with a оошрае tendem compound engine work- 
ing on each crank. They are designed to exert 300 I. H.P. 
at ordinary full load, and 360 I.H.P. аз а maximum at a 
speed of 380 revolutions per minute and 150 lbs. pressure 
at the engine stop valve. The working parte of the en 
are enclosed by a casing to keep out dirt, and to permit of 
Belliss’s patent system of forced lubrication to the bearings. 
This system of lubrication is well adapted for electric trac- 
tion, as it is essentially automatic in its operation, and works 
with а minimum of attention. Moreover, we are given to 
understand that a hot bearing is practically unknown, which, 
it is thought, can hardly be said of open engines fitted with 
ordinary lubrication. | 

The engines are fitted with massive fly-wheels and highly 
sensitive governors of the throttle valve type, as perfected 
by Messrs. Belliss. The action of these governors is exceed- 
ingly good, and with the railways in fall operation, with the 
load on the dynamos constantly varying from 50 to 350 
amperes or more, the speed indicators remain perfectly steady 
and almost immovable. Quite recently when a reading of 
the tachometer and ammeter was taken in connection with 
one of the sets every half minute for 10 minutes, the follow- 
ing results were obtained :— 


No. 1 Exenm. No. 699 D.E. 
Time:—1.11 to 1.21 p.m. 


Mean boiler steam 160 lbs. 
Amperes. Speed (tach, 
300 384 
310 384 
330 384 

80 387 
50 387 
85 386 
50 Š 387 
50 387 
150 . 385 
130 386 
145 è 385 
110 386 
110 385 
165 384 
210 384 
265 383 
300 9200 eee eee eee 384 
312 200 [ELI eee eee 384 
330 evt eee coe 000 383 
140 s T с sui 386 
70 387 


The speed corresponding to the full load of 880 amperes 
was 383 revolutions. It will be noted that the maximum 
deviation from the mean speed for any change of load is 
only one-half of 1 per cent, a performance which tbe 
makers believe to establish a record for traction work. 

The speed of revolution, 880 per minute, is also noticeaole 
at a time when much slower speeds are being strongly advo- 
cated in the interests of the American type of engine. We 
understand that no troubles have resulted at the Waterloo and 
City station that may bo attributed to the of revolu- 
tion adopted, which, in addition to being favourable to even 
turning and assisting the governing, has the important sd- 
vantage of reducing very much the space occupied by the 
machinery. The Mackintosh and Seymour seta at the 
Glasgow electric tramways, of approximately the same power, 
occupy а floor space, i.e., extreme length multiplied by 
extreme breadth, of about 14 square feet per electrical horse- 
power. The Waterloo and Vity sets measured in the same 
way, take up only half a square foot per electrical horse- 
power. In other words, the quick-revolution sets can be got 
into an engine room of about half the size. This ів an 
important consideration, where space is so valuable as it i5 
in 000 and other large towns. Тһе smaller dimensions 
should also have an important bearing upon the first cost of 
the engine and dynamo. 
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The dynamos are of Siemens's standard H.B.27;40 type, 
specially arranged to meet the exacting requirements of elec- 


tric railway work. The normal output is 380 amperes, 530 


volta (201 kw.), at 
380 revolutions, but 
the esee аге 
capable of carrying 
a duse overload for 
a short time. They 
are compound wound, 
80 as to give 500 volts 
on open circuit, and 
the series bobbin is 
arranged so that the 
amount of over- 
se epee can be 
readily adjusted. 
The armature is 
of the smooth core 
type, wound 
with compressed 
stranded copper bars 
very carefully insu- 
lated, and is carefully 
ventilated. The 
commutator is 154 
inches in diameter, 
and long enough for 
six 2 inches x 4 inch 
carbon brushes. 
The segments are of 
hard rolled copper, 
accurately milled to 
ehape, and are 
thoroughly insulated 


It is of interest to. mention at the present moment that 
the experimental section of the Metropolitan Underground, 
the electrical equipment of which is now being carried out 


WATERLOO AND City RAILWAY: 


‘with mica. The field magnets are of massive constrac- 
tion, and consist of high permeability mild steel tooled all 
over and accurately finished. They are supported according 
{о the usual way for this type of dynamo, viz., by gun-metal 


SINGLE SET. 


under the · super- 


vision of Sir J. 
Wolfe Barry and Sir 
W. H. Preece, is to 


elliss- 
Siemens generators, 
which are praotically 
duplicates of the 
Waterloo and City 
sets. 
The municipal 
tramway power plant 
at Blackburn, which 
we described in our 
issue of March 24th, 
1899, also comprises 
Balliss engines and 
Siemens dynamos. 
There are two sets, 
each comprising a 
Belliss E. C./ 10 self- 
lubricating engine, 
coupled direct to a 
Siemens H. B. 24/32 
compound wound 
type 120 kw. The 
machines are 
arranged (ог tram- 
way work at 550 
volts, or lighting 
work at 250 volte. 


The engines are of the maker’s compound single eccentric 
type, with one high and one low pressure oylinder, working 
on opposite cranks. The engines are designed for an out- 
put of 200 I. H. P. at ordinary full load, rising to 250 I. H.P. 


- WATERLOO AND City RAILWAY: VIEW LookiNG TOWARD SWITCHBOARD. ` 


brackets resting on the bed-plate and gun-metal feet grouted as a maximum, running at a speed of 880 revolutions per 
into the concrete foundation. On account of the extra heavy 
fly-wheel, a bearing is fitted between the end of the armature 
and the coupling to ffy- wheel. 


minute. 


The engines were recently reported to be running well, and 
giving perfect satisfaction to the engineer-in-charge. The 


F 
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governing of the engines was stated to be perfect, and never 
required adjustment from the start to finish of the day's run, 
and this although the load varied from zero to 240 amperes 
and more. On one occasion a very bad short occurred, the 
automatic cut-out failed to act, the ammeter needle went right 
over against the stop, and the engine was brought up dead, 
and all this, we anderstand, without any apparent damage to 
the engine or machine. Such satisfactory results must lead 
engineers to place great confidence in the plant. 

As to other work of this character carried out by Messrs. 
Belliss, we understand that they have supplied numerous 
other sets for electric traction, and combined traction and 
lighting, making altogether a total of about 16,000 H.P. 
of engines supplied, or in course of. construction, for traction 


г =" 


electric lighting of the public streets forms a prominent 
feature in this class of work—a fact whicb, while it in- 
dicates a progressive spirit and a desire to move with the 
times, in no emall degree contributes to the sucdess of the 
scheme, by providing the works with a steady and paying 
load from the outset, and by ensuring a reasonably good load 
factor. — 

The first steps were taken in June, 1896, when the Council 
instructed Mr. W. C. C. Hawtayne to report on the whole 
question, including the publio lighting of the entire town. 
In his report Mr. Hawtayne recommended the adoption of a 
high pressure alternating current system, with a low pressure 
distributing network, and estimated the probable coat at 
abont. £19,000 if the buildings were- combined with.those of 
the new sewerage works, which the Council was then about 


WATERLOO AND City RAILWAY: GENERAL VIEW. 


THE NIAGARA SUSPENSION BRIDGE. 


Last week we gave a couple of illustrations showing the 
new electric railway saspension bridge in course of con- 
struction over the Niagara River. We are now able to give 
a view of this exceedingly interesting structure when nearing 
completion (see page 983). Fall details will be found in 
our last issue. 


WATFORD ELECTRIC LIGHTING. 


THE official inauguration of the electric lighting station 
of the Urban District Council of Watford, calls attention 
to the rapid progress which is being made by electric 
lighting among the minor municipalities and. urban 
districts, with corresponding benefit to all branches of 
the electrical profession. It is especially noteworthy that 


l 


to construct, or about £21,000 if the two undertakings 
were not combined. A 

Mr. Hawtayne's scheme was approved of by the Council, 
and in the following year a provisional order was obtained, 
and tenders invited ; these proved satisfactory, and fully bore 
out the Engineer's estimates. An inquiry having been held 
by Colonel W. Coke, C.E., Local Government Board in- 
epector, leave was granted for the Council to raise a loan of 
£21,000 to carry out the work. In the meantime a ten- 
porary plant was installed to supply electricity to a large 
estate which was in urgent need of lighting ; this has now 
been superseded by the permanent plant. 


WORKS. 


The electrical works have been put down close by the 
Sewerage Works, and are connected by a flue with the 
chimney shaft, which is common to both undertakings. 
The contract for the whole of the plant in the station was 
assigned to the Brash Electrical Engineering Compspy, 
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Limited, who also supplied and fixed the transformers in their 
lotest type of street transformer box. 

The boilers are of the Babcock & Wilcox type, each 
capable of evaporating 6,000 lbs. of water per hour; two 
boilers are at, present installed, but space is provided for two 


ELECTRIC LIGHT AND TRACTION ENGINES.—BLACKBUBN TRACTION PLANT, 


more to be put down when the load becomes sufficiently great 
to render extension necessary. The feed water is derived 
from a well recently sunk for that purpose, whence it is 
pumped into a large storage tank of 1,000 gallons capacity 
which can also be filled from the town mains. 
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NIAGARA SUSPENSION BRIDGE. 


The lift pump, as well as the feed pumpe, is of the Smith- 
Vaile type, applies by Messrs. Blake & Knowles Steam 
Pump, Limited. Fhe feed pumps are in duplicate, with 
сорав feed pipes, and are arranged во as to. supply the 
boilers either direct from the tank or through. the Green's 


ал», 
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economiser. The latter consists of 96 tubes, 9 feet long x 
4 inches diameter, and is provided with а by-pass, so that it 
can be shut off when necessary for inspection and repairs, 
The scrapers are to be driven by a single-phase alternate 
current motor of the Kolben type. 
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(See page 980.) 


The steam ring main is situated within the boiler house 
but close to the wall of the engine room, во that steam can 
be cut off from any engine without having to approach the 
latter, Each boiler is connected with the ring main through 
а Hopkinson automatic non-return valve. The whole of the 
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(See page 982.) 


steam pipes, valves, and flanges are lagged with magnesia 
sectional covering. 

The generating plant consiste at present’ of two 150-kw. 
sets and one 30-kw. day load set; space is provided for 
a third 150-kw. set, and the station is so arranged that 
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further extensions can easily be carried. out, by removing the 


temporary gable wall of the engine and boiler house. r 


WATFORD: SWITCHBOARD. 


Each generating set consists of a Raworth “ Universal 
engine, direc t coupled to a Mordey inductor alternator, with 


exciter carried on the same sbaft. It is interesting to note 


А 
E 
is 
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two have been combined. "The general arrangement of the 
plant will be well geen from our photograph, which shows the 
small set on the left hand. It will be noticed that a heavy 
fly-wheel is provided in each case, in addition to the massive 
rotors of the alternators. 

Each of the larger engines develops 250 I.H.P. at 800 
revolutions per minute; the cylinders are tandem, and single 
acting, the high pressure piston being active upwards and 
the low pressure piston downwards. The valves are of the 
Corliss type, and automatic expansion is obtained by means 
of a shaft governor. Indicator cocks are provided for both 
cylinders and for the receiver, and are ко arranged as to be 
available for warming up the low pressure cylinder before 
Ftarting. Each engine is provided with a separator on the 


steam pipe. 

Forced ee is employed п к а ~ ES 
ressure of 15 lbs. per equare inch being pumped throug 
T slides and ока. pur through the 898 rod 
into both halves of the big end. The main bearings were 
perfectly cold after six houra’ run at full load, in spite of the 

great weight of the fly-wheel and rotor. 

The large alternators are designed for a pressure of 2,200 
volta at a frequency of 50 periods per second, and are of the 
single inductor type; the rotor consists of a steel casting 
with laminated iron pole tips, and, of course, both armature 
and field coils are stationary. 

The power required for the excitation of the 
machines is less than 1 per cent. of the output at full load, 
and has, in fact, in one case been reduced to 0:6 рег cent. by 
the use of а smaller air-gap. The variation in the exciting 
current is very small over wide ranges of load. 

The day-load set is of the same type, but has a double set 
of inductors, and runs at 375 revolutions per minute. No diffi- 
culty whatever is found in running this plant in parallel 
with one of the large sets, and the cross current between the 
two machines is trifling. | 

The guarauteed over-all efficiency of the 150 kw. seta was 
82 per cent., with a steam consumption of 35 Ibs. per kw.- 
hour; the corresponding figures for the 90 kw. set were 


WATFORD: GENERAL VIEW. 


that while the Brush Company have made Universa " 
engines to the extent of 20,000 H.P., and а large number of 
inductor alternators, this is the first instance in which the 


77:5 per cent., and 40 Ibi. per kw.-hour. The results 
of the;six hours’ test at full load of the large com- 
bination were perfectly satisfactory, the temperature rise 
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in the armature and field coils being less than 45? F. Durinz 
the test one of the machines was accidentally short-circuited, 
without injury, and the small set has been run at 100 per 
cent, over load for some time without excessive heating. 

A 10-ton travelling crane, operated by hand from the floor, 
is provided, manufactured by Messrs. Taylor & Hubbard, of 
Leicester. 

SWITCHBOARD. 


The switchboard, which we illustrate, is of the ©“ Cowan- 
Still” new type, made by Messrs. Cowans, Limited, of 
Salford. The special features of this type of board are 
ihe pape and accessibility. The board is divided into 
panels, each complete in itself, of enamelled slate; there is 
no passage at the back of the board, but each panel can 
be swung forward on its lower edge, as shown in our illns- 
tration, so that its back connections are accessible. It 
is impossible to do this unless the fittings are “dead,” 
во that they are perfectly free from danger to the person. 
The bus bars are mounted on porcelain insulators behind the 
board, and all high pressure parts are absolutely protected, so 
that accidental contact with them is impossible. The 
exciting circuit regulators are mounted on a horizontul desk 
running along the front of the board, which also carries the 
exciting circuit ammeters. 

The only materials employed in the construction of the 
board are metal, slate and porcelain, во that it is fireproof. 
The instruments are made by Messrs. Nalder Bros. and 
Thompson, the voltmeters being of the Ayrton-Mather elec- 
trostatic type. 

Similar boards have, we understand, been installed at 
Eccles, Wimbledon, &c., and a board with 37 panels for a 
7,000-H.P. station in Russia. 

MAINS. 
. The high pressure feeders, about 54 miles in length, are 
of the concentric type with the outer earthed, and work at 
2,000 volts pressure. 

There are over 25 miles of low pressure mains for the 
public lighting, of which 19 miles are of the twin typo and 
64 miles concentric. The low pressure private lighting cables 


are of the concentric type, about five miles in length, and 


form a network with disconnecting joint boxes. 

The whole of the cables were manufactured and laid by 
Messrs. W. T. Henley’s Telegraph Works Company, Limited, 
and are insulated with impregnated paper, lead sheathed, 
served with jute, armoured with two layers of steel tape, and 


finally protected with tarred jute and compound. The cables 


were laid direct in the ground, but in some parts of the town 
& pipe line has been laid to facilitate future extensions. 


here are 10 street transformer boxes for the private. 


lighting, transforming from 2,000 to 200 volta, and six for the 
public lighting, transforming from 2,000 to 400 volts—the dis- 
tribution in each case being on the two-wire system. Each 
box contains a double-pole switch and fuse on both high and 
low pressure sides; the switches are both operated from 
the street level by a key, after removing a small plug in the 
outer cover. | 

Each box has provision for two high pressure aud four 
low pressure feeders, and is adapted for any siz: of trans- 
former from 6 kw. to 80 kw. without alteration, the only 
difference between these transformers being in the depth 
measurement. 

PUBLIC LIGHTING, 

The number of public lamps now being connected is 800 ; 
the Market Place and railway station approach are lighted 
with four Crompton arc lamps, supplied and fixed by the 
Watford Engineering Works Company; the whole of the 
rest of the public lighting is to be done with incandescents. 
The lamps, of 8 and 16-C.P. for the most part, are arranged 
two in series in each lantern across the 400-volt mains; the 
existing lamp-posts have been in nearly all cases adapted to 
the new illuminant, by the Reason Manufacturing Com- 
pany, but new posta are being erected in the centre of the 
to 


wn. 

The public lighting low pressure mains are entirely 
Beparate from the private lighting network, so that the 
street lamps can be controlled from six switching points ; 
four circuits usually radiate from each of these, but are con- 


trolled by one switch. The work on the public lighting is 


rapidly approaching completion, and the lamps will all be 
available before the winter months arrive. 


The chairman of the Council, Mr. A. E. Pridmore, J.P., 
who is also the chairman of the Electric Lighting Com- 
mittee, took a prominent part in starting the scheme, and 
has spared no effort to further the.progress of the under- 
taking ; the surveyor to the Council, Mr. D. Waterhouse, has 
also rendered invaluable assistance. The work has been 
carried out by Mr. P. J. Pringle, assisted by Mr. P. A. Yapp, 
for the Brush Company, under the superintending engineer, 
Mr. R. A. Dawbarn ; the cables were laid under the direction 
of Mr. W. Bolton, for the Henley Company. Mr. A. J. C. 
Waterland is the resident engineer, assisted by Mr. A. 
Mitchell- Withers. . | 

To these gentlemen, and to Mr. W. C. C. Hawtayne, Engi- 
neer to the Council, we tender our thanks for courteously 
affording us every facility for obtaining information, and 
rendering us all the assistance in their power, in preparing 
this description of the undertaking. . | 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 979.) 


Dandee.—In connection with the taking over of the 
tramways by the Corporation, the Town Council is at present con- 
sidering tbe question of traction, and also of new lines. Mr. E. 
Manville was recently consulted, and he has now forwarded а report 
to the authorities, їп which he suggests that, instead of constructing 
a cable tramway direct from Union Street to the neighbourhood of 
Downfield, an electric tramway should be laid down, and that, having 
regard to the severe gradient on the direct route to Downfi-ld, the 
line should deviate considerably by passing up the Infirmary Brae, 
and joining the existing tramway lines at Main Street. He points 
out that the Corporation would have to spend £50,000 if they decided 
to construct the cable tramway lins which had recently been outlined, 
while the ¿expenditure on the overhead system would be restricted to 
£40,273. He expresses the opinion that the electric system in the 
casa of Dundee would be more effisient and satisfactory ia connection 
with the route proposed. Dəaliag next with the question of having 
& conduit system adopted for the centre of Dundee, he states that 
there would be no practical difficulty in the way of a combination of 
conduits and overhead conductors, if the conduits were efficiently ` 
laid and kept free from water. The additional cost for lines that had 
to be reconstructed, at any rate would be £3,000 per mile of single 
track. He thinks however tzat, the overhead system having proved 
so satisfactory elsewhere, there is no need to make a departure in the 
direction referred to in Dandee. He therefore recommends that the 
overhead system should be adopted all over the city. 


Gateshead.—The Council has declined to consent to a 
proposal of the Gateshead aud District Tramways Oompany to con- 
struct certain tramways under the Light Railways Aot. 


Glasgow.—The Tramways Sub- Committee last week 
received a deputation from the boiler makers who, as we recently 
stated, said that the trolley wires, as now erected, prevented the 

of their larger sizo boilers through the public streets, Tae 
sub-committee informed a deputation that if the various firms wha 
are interested would sketch out the route from their works to the 
quay, arrangements would be made for disconnecting the wires when 
necessary, so that the boilers might pass along. 


 Hull.—At a meeting of the Corporation Finance Com- 
mittee, Alderman Jarman (chairman) stated that they would shortly 
have the electric tram system in operation, and it would be necessary 
to have an increase of staff on that account. It was resolved that the 
chairman, vice-chairman, and the chairman of the Tramway Bub- 
Committee meet and consider the question of the staff, and that the 
treasurer and accountant be instructed to visit other cities and towns 
where a similar electric system was in operation, to ascertain the most 
perf: ct system of keeping the accounts. | 


Lancashire.—A conference of representatives of Rad- 


. eliffe, Whitefield, and Little Lever District Councils has been held to 


consider the provision of electricity for lighting the three townships, 
and for traction pu s. The conference was attended by repre- 
sentatives of a London syndicate, who pro to lay an electrical 
tramway connecting Whitefield, Radcliffe, Little Lever, Farnworth, 
and Worsley with the Manchester Ship Canal at Barton Bridge. It 
was decided that the Radcliffe Oouncil should prepare a rough scheme 
for the supply of electricity for lighting and traction purposes for 
their own locality, Whitefield and Little Lever, and that the London 
syndicate should provide further details of their proposal. . 


Leeds.—At a recent Council meeting Mr. Smithson sub- 
mitted particulars—already published in the ErzoTBRICAL Reymw— 
with regard to the profits of the tramways undertaking for the past 
year. The surplus, after deducting sinking fund charges, was £12,030. 
Ol this amount £4,000 was reserved for renewal of electrical equip- 
ment, and the balance—4£8,030 —had been paid into the city fund. 
Mr. Smithson remarked that the result of the year's working was an 
encouragement to the committee to press on with the extensions 
already authorised, and when the present contract was well advanced 
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to submit to the Council comprehensive schemes for the complete 
electrical equipment of all the remainiog routes. 

Last week the Tramways Oommittee sifted the 51 applications for 
the position of traffic manager in the tramways department, and 
reduced the list to half a dczan. 


Lincola.—The Electricity Works Committee is of opinion 
that it is desirable to construct tramways in the city operated by 
electricity. The report of Mr. C. 8. Vesey Brown has been adopted, 
and the Oouncil is recommended to take all the necessary steps for 
the purpose of constructing the tramways on all the three routes 
referred to in the report. The Mayor is requested tocall a meeting 
of the Council in Committee for the purpose of considering the 


report. 


London.—A daily paper says that the Dake of York is to 
be invited to open the West London electric tramway system of the 
London United Tramway Oompany. It is anticipated that the main 
section will be completed in a few weeks. 


Manchester.—At last week's Council meeting it was 
resolved to accept the tender of the Leeds Steelworks Oompany for 
the supply of 5,000 tons of steel tramway rails, at a cost of £100,625. 
Mr. Linsley and the Tramways Oommittee were very strongly 
Mrs to make the purchase now, in view of the chance of prices 
going up. 

Mr. Batty put a series of questions to the chairman of the Tramways 
Oommittee in regard to electric trection. He pointed out thatin New 
York and Washington the conduit system was in use, and that in the 
best American opinion the trolley system was regarded as obsolete 

t for suburban lines. Mr. Batty suggested that a deputation 
should be sent to New York and Washington to make inquiries. Mr. 
Boyle said the committee would carefully consider the points put 
before them by Mr. Batty, and would probably be in a position to 
submit something to the next meeting. | 

On Friday last the Examiners of Standing Orders in the House 
of Oommons certified that the Standing Orders had been complied 
with by the Shelford, Withington, and Moss Side Urban District 
Councils! Tramways Bills These measures provide for powers 
being sfforded to the District Councils ралы 
tramways in connection with those of the Manchester Corporation 
or otherwise. The Bills will therefore go for second reading in 
the House of Commons. 


Newcastle (Staffs.).—The British Electric Traction 
Company has commenced operations in this borough upon its light 
railway scheme. 


Oldham.—A Committee has been informed by the Board 
of Trade Tramways t that the time for working the 
Oldham steam trams has extended until Decembsr 27th. 


Portsmouth.—At & meeting of the Town Council on 
Tuesday the Tramways Committee presented the following report :— 
Your Committee have had under their consideration the necessary arrange- 
ments for re-constructing the tramways when taken over, and providing elec- 
trical equipment, апа, after csrefully considering the matter, they are of 
opinion that an engineer, who will be an expert on such matters, be engaged 
&t an inclusive fee to cover the cost of preparing pluns and ао апа 
generally advising on апа supervising the carrying out of the work; the 
Corporation also engaging someone to superintend the work under the advice 
of tbe expert, and if found capable to be “рош as general manager, 
and your Committee recommend that they be authorised to make these 
appointments, 


Redditch.—The District Council has received from the 
Light Railway Commissioners a communication to the effect that the 
Redditch Light Railway has been authorised, and the order submitted 
to the Board of Trade for confirmation. The Council wants the route 
to be paved with macadam instead of granite setts. 


Ryde-Seaview.—There is a scheme on foot for con- 
structirg a light electric railway and marine drive between these two 
places. There is considerable opposition from residents. 


St. Helens.—It is proposed to have a trial of the muni- 
cipal electric trams in about а week or 10 days. 


Sale.—At the monthly meeting of the Urban District 
Council on Tuesday evening а letter was read from the Local 
Government Board, extending the time for taking up the provisional 
order for the lighting of the township by electricity to the end of this 
year. 


South Staffordshire Tramways Bill.—On Thursday 
and Friday last week a Select Committee of the House of Lords, 
presided over by the Duke of Northumberland, considered the South 
Staffordshire Tramways Bill promoted by the British Electric 
Traction Oompany. The tioners sgainst the Bill were the 
Handsworth Urban District Oouncil, the Darlaeton District Oouncil, 
West Bromwich Council and Walsall and Wedne: bury local authori- 
ties. Mr. Moon, for the promoters, stated that an agreement had 
been entered into with the Urban Council of Dudley, and the pro- 
moters were quite willing to consider the question of enterit g into 
similar agreements with the other l: cal authorities who were opposing 
the Bill.—Mr. Coward, on behalf of the Handsworth Urban Distric; 
Council, objected on the ground that the agreement with Dadley was 
not absolutely binding and final, because it depended on arbitration, 
and similar agreements would lead to no end of arbitration.— Me. 
Knox, who appeared for Waleall and Wednesbury, said his opposition 
was against the principle of the proposal to extend the lease of the 


to run their own - 


company.—Mr. Addison, solicitor, of Brierley Hill, said there was a 
desire for the tramways to be under one control throughout the district. 
As to the suggestions that the local authorities should acquire the 
tramways, from his knowledge of the district and the local autho- 
rities, he thought it was improbable that they would ever unite on 
such a question. Such an agreement he knew bad long been talked 
about, but no scheme had been formulated. After a large number of 
witnesses had been heard in support of the Bill, the chairman said 
the committee were of opinion that so much of the Bill as deprived 
the lccal authorities of any powers which they at present en] хуей in 
their districts was not proved. The promoters agreed to take 
the Bill back and alter it, and bring up an amended Bill for the con- 
sideration of the committee. 


The Southport and Lytham Tramways.—On Tuesday 
afternoon a Committee of the House of Lords commenced tbe con- 
sideration of a Bill promoted by a local syndicate for power to con- 
struct © tramroads, tramways, and a bridge” between Southport and 
Lytham. The Bill, which was opposed by ths Preston Corporation, 
contained proposals of a novel nature in connection with the proposed 
crossing of the Ribble estuary.—Mr. Balfour Browne, О O., in opening 
the case of the promoters, referred to the attractions of the several 
watering places interested in the Bill— Southport, Lytham, Bt. Anne's, 


Blackpool, and Fleetwood—and gave statistics as to the enormous 


number of visitors resorting to them, and especially he called attention 
to the fect that there is a tramway from Fleetwood to Black pool, and 
another from Blackpool to St. Anne's and Lytham. Tce distance 
between these places geographic Шу, he said, was not great, and they 
had bahind them the rich agricultural district of the Fylde and the 
popular towns of Lancashire and Yorkshire. Many people would 
wish to go from Bouthport to Blackpool, but the railway journey was 
very circuitous, the shorteat, which involved a break not only of 
carriages, but of stations, being 28 miles. The fares were correspond- 
ingly high. In summer there was а service by a steamer across the 
estuary, bat even this occupied a long time, and was liable to bs 
interrapted by bad weather. There was, in fact, a great demand 
for better means of communication between these places, and the 
plan he was about to describe, which would make the distance 
between Bouthport and Lytham six miles and three furlongs, met 
with a large amount of local support. The Corporation of Southport 
and pape opinion in that town were entirely with them, and 
though the opposition of Preston went to the merits of the scheme, 
he thought that of Lytham might be met by clauses. It was pro- 
posed to start from Southport with au electric tramway of the 
ordinary description about three miles long, and then to proceed for 
about two and а half miles across the estuary to the southern train- 
ing wall of the river Ribble. The latter section of the tramroad would 
be similar in construction to the line between Brighton and Rotting- 
dean, the rails being flush with the sands, and therefore incapable of 
causing accretion in the estuary of the river. At the termination of 
the second section and over the training walls of the Ribble estuary 
was to be erected a “conveyer” bridge for the purpose of carrying 
ary s a and goods, by means of a platform suspended from {е 

dge by steel ropes. But there came the difficulty, b cause large 
sums had been expended by the Corporation of Preston in trying to 
make Preston a port, though he was sorry to say the dccks there were 
still nearly empty. The Corporation maintained trained channels 
through the estuary near the Lytham side. It would never do for 
the promoters of this Bill to prevent the Ribble being used asa 
means of getting to the dccks, and therefore they proposed this 
bridge, which would convey the cars without in any way inter- 
fering with navigation. It would bs 980 feet from tower to tower. А 
similar contrivance was in successful operation near Bilbao, aud beiog 
open to the Atlantic was exposed to а much greater force of wind 
than would be the case on the Ribbl;, while а bridge of the same 
character was in construction over the Beine at Rouen. Having by 
means of a model exhibited the mechanism aud workiag of the bridge, 
Mr. Browne went on to say that the cars would be suspended 8 feet 
above the wave level, and could be worked irrespective of tide. The 
bridge would ba 980 feet from tower to tower and 103 feet high, so 
that every steamer would be able to pass under, and also the bighest 
masted sailing vessel by striking its top-gallant mast. It was 
stated by the opponents of the Bill that ships 150 feet and 200 feet 
high would be unable to pass, but the promotors said they did not 
know of these shi Moreover, under the regulations of the Preston 
Corporation vessels must pass this spot an hour and a quarter before 
high water, which would give them an additional 4 feet and 6 inches 
when they passed under the bridge. If, however, the Corporation 
could convince the Committee that the hight of the bridge was 
inadequate to accommodate vessels they were willing to raise the 


` stracture. The scheme was promoted by loc:l gentlemen, and there 


wa; not the least doubt about the capital being raised. The tram- 
road was estimated to cost £203,862, and the conveyer bridge 
£36,776. Mr. Browne next referred to the p.tition of tbe Preston 


. Corporation, which called attention to the fact that the Ribb’e fiowed 


and ebbed through an estuary several mil:s in width, and cozsisted 
of shifting sands. An irflaential commission ia a report to the 
Board cf Trade had drawn attention to the injury that had accrued 
by works of reclamation in the estuary, and had laid great stress on 
the necessity of preventing further acvretion in order that the tidal 
capacity of the estuary should not be diminished. The Corporation 
said that, apart from theinjury to the estuary and to the channel, the 
works, especially the proposed bridge, would seriously affect the 
navigation to the docks. Many of the ships were tailing ships, with 
maste much bigher tban the permanent girder of the proposed bridge. 
The petitioners, in describing the bridge, said :—“ A bridge is to be 
constructed over the channel, baving & permanent girder about 103 
feet above high water mark, from which is to be lowered a suspended 
traversing cradle to transport passengers across the channel" The 
Committee adjourned. 


Vol. 44. No. 1,125, Јони 16, 1899.] 


THE ELEOTRIOAL REVIEW. 


987 


Thames Valley.—The Light Railway Commissioners sat 
on Monday at the Town Hall, Twickenbam, to inquire into the merits 
of the order deposited by the London United Tramways Company, 
Limited, for the construction of & series of light railways in the 
Thames Valley. Mr. Oripps, Q.0., M.P., and Mr. Lewis Coward 
appeared in support of the order, which was principally opposed by 
the Middlesex County Council, who were represented by Mr. W. B. 
Robson, © О., M.P., and Mr. Earle, and the London and South- 
Western Railway Company, who were represented by the Hon. Alfred 
Lyttleton, M.P. The scheme, as put before the Commissioners, com- 
prised, says the Times, nine sections of light railways of an aggregate 
length of 13 miles 6 furlongs 4 chains. The proposed railways were 
laid out so as to form an extension of the London United Tramways 
system from Hounslow to Baber Bridge in one direction, and from 
near Brentford to Twickenham, Hampton, Hampton Wick, Kingston, 
and Teddington in another direction, with a branch to Richmond. 
The pro railways were supported by all the local authorities 
interested, but after hearing evidence, the Commissioners decided 
that as the lines were laid out to compete with the London and 
South-Western Railway, it was a scheme which ought to be considered 
by Parliament. Во far as the Commissioners are concerned the 
order will not, therefore, be sanctioned. 


Wolverhampton Tramways Bill.—A Select Committee 
of the House of Lords, presided over by the Duke of Northumber- 
land, on Friday last considered the Wolverhampton Oorpora- 
tion Tramways Bill, the object of which is to authorise the making, 
improving, and altering of tramways inside the borough boundaries 
of Wolverhampton, to acquire, alter, and improve tramways outside 
the boundaries, and to work the whole by electrical power. Mr. 
Pember, Q O., and Mr. Rann appeared for the promoters, Mr. Balfour 
Browne, Q. O., for the British Electric Traction Company, and Mr. 
Littler, Q C., for the London and North-Western Railway Company. 
—Mr. Pember stated that it was desired to improve the tramway 
service. The existing tramways simply required alterations to 
fit them to be worked by electricity. Some of the existing 
tramways extended a little outside the borough, especially in the 
direction of Willenhall and Bileton, and these it was proposed to 
improve. The time fixed by the Act of 1870 for the purchase of the 
tramway company's undertaking had expired, and the notice to pur- 
chase bad been daly given by the Oorporation.—The Committee, 
after hearing evidence and counsel, decided to pass the preamble of 
rae Bill, but postponed the consideration of the clauses to a later 


Wrexham.—The Town Council have, it is announced, 
affixed their seal to an agreement with the Drake & Gorham Elec- 
tric Power and Traction Oompany, Limited, enabling them, after the 
expiration of one of three dates specified from the confirmation of 
the District Tramways Provisional Order, to acquire the undertaking. 


TELEGRAPH AND TELEPHONE NOTES. 


German Telegraphs to the East.—In the House of 
Commons last week Mr. Brodrick said he could not make any state- 
ment as to the intentions of the Government in view of the conces- 
sions given to German capitalists for the construction of a railway 
through Asia Minor to Bagdad, bat the Government were fully alive 
to the necessity of maintaining British interests in the Persian Galf. 
We understand that the British Minister of Bucharest recently pre- 
sented a note to the Roumanian Government applying for authority 
for the Eastern Telegraph Company to make cable connection with 
the Oonstantinople-Constanza line. This application, however, 
received an unfavourable reply from the Roumanian Cabinet, on the 
grounds that similar concessions had been previously granted to a 
German company. 


Interruption of Cables to the Cape.—We learn that 
the Mozambique-Delagoa Bay cable, which was laid 20 years ago, and 


which has not yet been duplicated, was repaired on the 9th inst. after 


having been interrupted a period of about 14 days. This interruption 
occurring, as it did, at the time of the conference between Sir Alfred 
Milner and President Kruger, caused very considerable inconvenience, 
and placed Mr. Chamberlain in rather a false position in the House 
of Commons, as the version of the Pretoria Executive was published 
in London before Mr. Ohamberlain had Bir Alfred Milner's report in 
his hands. The interraption, unfortunate as it is, to a certain extent 
plays into the hands of the Eastern cable group, as it shows that the 
ro means of communication to the Cape cannot be relied on, but 

stead of farnishing them with grounds for claiming an additional 
subsidy of £20,000 a year from the Government for the extension of 
the cible vid St. Helena and Atc znsion, it rather points to the neces- 
sity, which the company should recognise, of duplicating their cables 
between Lourenco Marques-Mczambique and Aden Z mzibar, both of 
which were laid 20 years ago, and bave frequently been interrupted, 
thus pointing to the urgent necessity of duplication. 


The Pacific Cable.—The Times publishes the following 
from a correspondent :—" The urgent representations which the High 
Commissioner for Oanada and the Agents-General for Australasia 
have addressed to the British Government on the subject of tke 
Pacific cable have not been without effect. The Imperial Govern- 
ment have decided to modify the form and extent of the assistance 
which they are prepared to give to the Pacific cable scheme. They 
proposed originally to contribute for 20 years an annual subsidy not 

£20,000 inany year. This subsidy, however, was to be cal- 


culated on a basis which would limit the responsibility of the 
Treasury to Fr hs of the amount by which the net receipts of the 
cable fall short of the amount of the expenses. This proposal nct 
only gave no satisfaction to the Colonies, but caused indeed a certain 
dismay. Urgent 1 were addressed both to the Oolonial 
Office and to the Treasury to the effect that a modification of the 
position taken up in the offer of April 28th was desirable. Apparently 
these have had weight, for the Colonial Office, while defending the 
original offer as generous and advantageous to the Oolonies, has 
acknowledged the force of the arguments based upon the appeal to 
higher grounds than mere commercial expediency. In order to meet 
the wishes of the Colonies the Government have intimated a willing- 
ness to reconsider the cable scheme on the basis of utilising the credit 
of the United Kingdom in the provision of the capital necessary. 
The Cable Committee recommended that the cable should bs owned 
and worked by the Governments interested, and that is the position 
the Colonies have throughout oontended for. It is not quite el заг if 
the amended offer of the Imperial Government goes as far as that. 
If it does, the satisfaction in the Colonies will be the more complete.” 

We learn that Sir Andrew Clarke, the Agent-General in London, 
has been appointed to represent Victoria at the conference with Mr. 
Chamberlain and Sir Michael Hicks-Bsach with referenos to the 
Pacifis cable. He will bave no power to commit the colony without 
first consulting Sir G. Tarner, the Premier. 

In the House of Commons on Tuesday night Mr. Hogan inquired 
from Mr. Chamberlain whether the proposals of Her Majesty's 
Government in reference to the construction of the Pacific cable have 
been subjected to revision, and, if so, whether he can give particulars 
of the amended offer of co-operation with the Canadian aud Austra- 
lasian Governments.—In reply, Mr. Ohambarlain said: The matter 
is still under discussion between Her Majesty's Government and the 
Colonial Governments concerned, and I am not yet in a position to 
make a etatement.” 

Commenting on the statement that the Imperial Government had 
intimated a willingness to reconsider the Pacific cable scheme on the 
basis of utilising the credit of the United Kingdom in the provision 
of the capital necessary, the Canadian newspapers declare that sach 
action would not be in harmony with the spirit of the Oable Oom- 
mittee's resolution, and express the hope that the British Government 
will assume its share of the maintenance and construction of a Btate- 
owned cable on the basis agreed to by Canada and Australis. 

A Reuter’s telegram from Sydney says that Sir Julian Salomons, 
Q O., the t-General of New South Wales in London, has been 
appointed by his Government to represent that Colony at the forth- 
coming Pacific Cable Conferenc3. 16 is understood that each of the 
Colonial Governments interested in the question wili be invited to ap- 
point delegates to meet the Chancellor of the Exchequer and the Secre- 
tary of Stat» for the Colonies in this connection. The precise object 
of tbe Conference is to discuss questions relating to the mode of raising 
the necessary capital and to the constraction and control of the pro- 
jected Pacific cable. 


Scottish Islands.—Last week the cable steamer Monarch 
completed the work of establishing telegraphic communication 
batween the small islands Oanna, Ram, and Eigg, and the mainland 
of Scotland. A cable was first laid between the Point of Sleat, in 
Skye, to the Island of Eigg, and continued from there to Ram. 
A land wire was run across Rum to connect with the cable from 
Ram to Canna. The previously existirg cable service across the 
Bound of Sleat completes the connection. 


The South African Cable.—In the House of Commons 
on Tuesday Mr. Ellis Griffith (Anglesey) aꝛked the Beore of Btate 
for the Colonies whether he could state the cause of the y in the 
transmission of Bir Alfred Milner’s memorandum on the subject of 
the Bloemfontein conference; and, if во, whether there was reason to 
believe that there had been intentiogal interference with the prompt 
and regular despatch of such memorandum. Could he state where 
the delay in the transmission of the message occurred ; and whether 
he could explain the circumstances under wbich the representative 
of the Transvaal Government in Europe received information as to the 
proceedings at and the result of the Bloemfontein conference before 
such information reached the Colonial Office. Mr. Chamberlain 
replied: Bir A. Milner's memorandum was at first communicated to 
Reuters Agency and was transmitted аз а Press message and not 
as а Government message. The delay in transmission was due to the 
partial interruption of the cable for repairs. I have no reason fo 
believe that there was any intentional interference with its despatch. 
The message sent from the Transvaal was sent as а Government mes- . 
sage and so obtained priority. On learning that Reuter’s message was 
delayed, I instructed Bir A. Milner to have his memorandum sent as 
a Government message. 


Telegraph Rates to India.—We understand that a 
despatch is on its way from Simla to the Secretary of State for India 
suggesting a method by which а reduction of not less than 50 per 
cent. should be effected on the present telegraph tariff b:tween India 
and Europe. In reference to this subject the Investor's Review, more 
sanguine than usual, says“ the Eastern Telegraph Company 18 good, 
and profits are not likely to bs diminished to any great extent, even 
if the agitation for а reduction in the Indian rate should be suc- 
cessfal.” Assuming this to be correct, there is all the more reason 
why the rates should be reduced at once, especially as we have it in 
the evidence given before the Pacific Cable Committee by Mr. F finch, 
the director-in-chief of the Indo-European Telegraph Department, 
that only about 15 hours out of the 24 are employed for paid trafic 
passing over the lines of which he has control. The balance of time 
at least ought to be made available for traffis sent ali а reduced or 
deferred rate, as in the case with the landline traffic throughout 
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The Telegraph Wire Export Trade.—A very quiet 
state of affairs prevailed inthe export trade of this country in tele- 
graphic wire and apparatus connected therewith daring May, the 
value of the shipments during the month baving only amounted to 
£31,377, which compares with £49,719 in the preceding month, and 
£41,944 in May, 1898. Owing to the activity which prevailed in this 
branch of trade during the early months of the year, the returns for 
the five months ending with May last stillshow и satisfactory increase 
over the corresponding periods of the past two years, the respective 
figures being: 

Firat fivo months of 1899 
i i 1898 T 
1897 


£473.856 
355,615 
v я 382,386 
Telegraphic Interruptions and Repairs:— 
CABLEA. Down. Repaired, 
Amason Oompany’s cable— 
Oable beyond Gurupa... June 11th, 1898 , - 
Bonny-Cameroun ... May 29th, 1899 vo 


bique .. May 26th, 1899 ... June 9th, 1899. 
Para-Maranham ... April 10th, 1899 ... ee 
Assab-Massaouah . . May 23rd, 1899 ... June 12th, 1899. 

LANDLINZS. 


Communication between 
Salonique and Monee March 16th, 1899 ... oes 
Communication with Jéré- 


mié and Port de Paix » May 20th, 1899 .. June 10th, 1899. 
(Hayti) . | 
рон with Bwa- l May 18th, 1899 . June 12th, 1899. 
Land Cochaban bu (Helv) May 9th, 1899 . June 7h, 1899. 


Baigon-Bangkok June 10%, 1899  ... June 11th, 1899. 


The Telephone Question.—At a meeting of members 
interested in telephone development held in one of the Committee 
r.oms of the House of Commons the other day, Mr. Faithfull Begg 
p esiding, it was resolved, on the motion of Mr, Charles M'Arthur, 
_ eeconded by Mr. Kimber:— 

That the proposed municipalisation of telephones is undesirable, both from 
a municipal and a public point of view, and that this conference would prefer 
that the entire te'ephone system of the country should be under direct Govern. 
ment control as the best means of satisfactorily providing for the harmonious 
development and conduct of telephonic communication in the future. It is, 
therefore, hoped that the Government will see flt to reconsider the Telegraphs 
(Telephonie Communication, &c.) Bill, and will make such arrangements &s 
will enable the whole system of telephones to be acquired and worked by the 


State. 

Amongst those present at the meeting were representatives of the 
Manchester and Liverpool Stock Exchanges and of the Chambers of 
Commerce of Liverpool, Manchester, Bristol, Nottingham, and other 
towns. On the other hand, says the Times, а deputation from the 
Corporation of Glasgow waited upon Mr. Hanbury to urge the neces- 
sity of the Government's pressiog forward without undue delay the 
measure referred to in the preceding paragraph. Mr. Hanbury, in 
reply, gave an assurance that the Government would persevere with 
the Bill in order that it might be placed upon the Statute Book before 
the end of the present Session. | 


CONTRAOTS OPEN AND OLOSED. 


Barnsley.—Tenders are wanted for an electric lighting 
pan for the shops, screens, sidings, &c., at Wooley Collieries, near 
arnsley. For particulars apply at the Colliery Office. 


Barrow-in-Furness.—June 28th. The Cor 


tenders for an additional engine and generator, with extensions to 
the switchboard and connections. Specifications, &o, from Messrs. 
Kincaid, Waller and Manville, on payment of £3 3s. 


Blackpool.—June 20th. The Corporation wants tenders 


for 6,000 tons of slack, 3,250 gallons of oil, and 138,000 carbons. 
See Official Notices June 2nd. 


Canary Islands—July 16th. Tenders are being invited 
until July 16th by the Spanish Post and Telegraph Authorities in 
Madrid for the concession for the establishment and working of a 
telephone system between Haria and Arrecife with three intermediate 
stations on the island of Lanzaroto, Canaries. Tenders to be sent to 


ration wants 


La Direccion General de Correos y Telegrafos, 10, Callede Carretas, - 
ed 


Madrid, whence particulars may be obtained, 


Canterbury. — June 20th. The Corporation wants 
tenders for the excavation of certain trenches (23 to 8 mile»), for 
electricity mains. Particulars from the Town Olerk. 


Dudley.—June 17th. The Electric Lighting Committee 
wants tenders for water-tube boilers, economiser, steam d 08, 
balancers, switchboard, cables and street work, arc lampe, 
ling orane. See Official Notices" May 19th. 


travel- 


France.—June 22nd. Tenders are being invited until 
the 22nd inst. ot the French Post and Telegraph authorities in 
Paris for the supply of 510 tons of galvanised iron wire, 3 and 4 mm. 
diameter. Particulars may be obtained from, and tenders are to 
be sent to, Le Sous Secretariat d'Etat des Postes et des Telegraphes, 
Rue de Grenelle, 103. Paria. 


Germany.— July 4th. The State Small Arms Works 
authorities at Spandau are inviting tenders until July 4:h for the 
supply of 1,200 incandescent lamps, and 13,000 sets of arc lamp 
carbons. Particulars may be obtained from, and tenders are to be 
sent to, Der Direktion der Gewehrfabrik, Spandau, near Berlin. 


Hull.—June 27wh. The Kingston-upon-Hull School 
Board wants tenders for electric light wiring and fittings at the 
Oentral Higher Grade School (360 lights). Sse Official Notices 
this week. 

The 


Pembroke. — Jaly 14th. Electric Lighting 
Oommittee wants tenders for a jet condenser with air pump and 
cooling apparatus. See Official Notices this week. 


Rathmines and Rathgar.—July 14th. The Electric 
Lighting Committee wants tenders for arc lighting equipment (108 
series parallel lamps, posts and switch-gear, &c.), steam and other 
pipes, ed condenser and cooling apparatus. See Official Notices” 

is week. 


Southampton.—June 26th. The Corporation is inviting 
tenders for the extension of the generating station at the Back-of-the- 
Walls, comprising accumulator and switch rooms. 


Spain.—June 25th. Tenders are being invited until 
June 25th by the municipal authorities of Alcala la Бел] (province 
of Jaen), for the concession for the electric lighting of the town 
during & period of со зева. Particulars may be obtained from, 
5 do D be sent to, EI Secretario del Ayuntamiento de Alcala 

Real (Jaen). 


West Africa.— July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of А cen- 
tral electric B aede] station at Beira for lighting and power p 
during a pe of 25 years. Particulars from, and tenders to, above. 


CLOSED. 


Blackpool,—The Corporation has given the contract for 
the construction of 10 bogie tramway cars to the Midland Railway 
Oarriage and Waggon Company, Limited, of Shrewsbury. The 
Lancaster Carriage and Waggon Company, Limited, Ashbury’s 
Railway Oarriage and Iron Company, Limited, and Messrs. Hurst, 
Nelson & Co., Limited, also tendered. 


Hampstead.—For the proposed extensions at the central 
station the Vestry has accepted the tender of Messrs. Siemens Bros. 
and Oo., Limited, for the supply of two Siemens-Belliss sets at a cost 
of £10,345, and, having regard to the length of time required by 
firms to carry out contracts, an order has also been placed with Messrs. 
"ges Ferranti, Limited, for two Ferranti-B seta at & cost of 

400. 


London. — The London County Council on Tuesda 
accepted the о tenders for the supply of engineers’ 
and electrical stores during the ensuing year: — John Dic , 
M. Wilson & Co, Pryke & Palmer, Buck & Hickman, and J. Gibb 
and Oo.; the Edison & Swan Oompany, Veritys, Limited, Tarner and 
Hudson, the General Electric Company, and Dorman & Smith. 


London.—The St. Pancras Vestry on Wednesday con- 
sidered the following tenders for the supply of the trunk main to 


connect the two generating stations, and for the cables required for 

various extensions sanctioned by the Vestry :— 
D. Cassirer & Co. .. V^ ki T Và is £18,287 
W. T. Glover & Co. T UT x ex А 13,662 
British Insulated Wire Company Уз ©» 19,949 
W. T. Henley's Telegraph Works Company 11,793 
Callender's Cable and Construction Company 11,830 
Siemens Bros. & Co.* га oe T ae 11,194 
Western Electric Company (incomplete) ,666 


* The tender ої Messrs. Siemens Bros, & Co. was "accepted. 


Wolverhampton.—The Town Council have accepted the 
tender of Mr. J. Orme Brettell, engineer, &c., of the Foregate, 
Worcester, amounting to £2,218 3s. 6d, for the construction and 
erection of the steel and iron work of new ba room floor, over 
the boiler house, at the Corporation Electricity Works, Commercial 
Road, Wolverhampton; and the Oouncil have also approved of 
Messrs. Dorman, Ling & Oo., of Middlesborough, as sub-contractors 
under clause 12 of the general conditions. 


FORTHCOMING EVENTS. 


Friday, June 16th, and Saturday, June 17th. Oonvention of the 
Municipal Electrical Association at Bristol. 
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NOTER. 


Combined Two- and Three-Phase Transmission.—A 
somewhat curious combination of two and three-phase alterna- 
ting current is being advocated for long distance transmission 
lines in America, The arrangement proposed is to generate 
current аз two-phase, and before it leaves the station convert 
it into three-phase, and so save the 25 per cent. of copper in the 
line. At the receiving end current is reconverted into two- 
phase, and so used for both power and lighting without, апу 


А 


тыгыс ЕАН АЧЫ", mena mate cre al 
d | 


trouble. The conversion is effected very simply by means 
of two single-phase transformers, as shown in the acoom- 
panying figure. a and B are the two single-phase trans- 
ormers of the two-phase transmission, and the points, d, e 
and f, are where the three-phase wires are connected. The 
numbers represent the voltage ratios of the different parta of 
the arrangement, which, it may be mentioned, is due to Mr, 
O. F. Scott, and was fully described in the ELECTRICAL 
Review, of April 27th, 1891. We fail to see any reason 
why the three-phase current should not be generated at high 
preseure, and supplied direct to the line, without the use of step- 


up transformera—unless the line pressure is exceasively high 


Freight on Electric Machinery from America.—The 
freight on the whole of the Central London Railway 
material is said to average only £4 a ton. This figure covers 
the collecting in America, lightering up the river Thames, 
loading on to London and North-Western Railway trucks at 
Poplar, and delivery on site at Shepherd’s Bush. Presumin 
that the contracts had been given to British firms, situated, 
вау, in the North of England, the carriage would probably 
have been 803. a ton—that is to say, home firms ought to be 
able to underquote by an amount equal to about 503. per ton 
weight of material. On a large contract this would run into 
several thousand pounds sterling, quite sufficient, other things 
being equal, to turn the scale in favour of a British firm’s 
tender. Unfortunately other things are not equal—prompt- 
ness of delivery, for example—and although it is the fashion 
to make a scapegoat of the late strike, there can ba no doubt 
that our electrical engineering firms are much behind in 
ica and capacity for undertaking new and original 
work. 


Copper.— Reuter's Berlin representative says it is reported 
that in consequence of the present enormously high price of 
copper, the German Imperial Telegraph authorities intend 
to largely reduce the need for copper by using for the present 
telegraph lines constructed of iron wires, and for telephone 
lines instead of copper wire to employ aluminium or iron 
wire with copper sheathing. | 


Liquid Hydrogen at the Royal Iustitution.— 
Lecturing at the Royal Institution on the 8th inst., Prof. 
Dewar siznalised the conclusion of the centenary celebra- 
tion by exhibiting а quantity of са hydrogep, boiling at 
a temperature of about — 260° О. The liquid is very costly to 
manufacture, extremely volatile, and of very low density. 
The temperature attained is the lowest on record, being prac- 
tically that of inter-stellar space. Prof. Dewar liquefied 
hydrogen for the first time over а year ago, in the labora- 
tories of the Royal Institution, but this is the first appearance 
of the liquid at a public demonstration. 


Aluminium Manufacture at Niagara.—The Pitts- 
206 Reduction Company, manufacturers of aluminium. are 
doubling the capacity of their lower works at Niagara Falls. 
This plant is | on the lands of the Niagara Falls 
Hydraulic Power and Manufaotaring Company at the edge 
of the high bank, and is supplied with power from a station 
located at the water’s edge in the gorge. The company have 
erected a large frame building, covered with corrugated iron, 
adjoining their works, and this will afford additional storage 
facilities, and thus allow an extension of the pot room in the 
original plant. Daring the present summer they will instal 
inthe power house in the gorge four new 1,000 H.P. genera- 
tors, which will be direot connected to two new turbines, 
each of 2,500 Н.Р. capacity. This practically means а 
doubling of the output capacity of the works. In this cor- 
nection it may be mentioned that R. B. Mellon, of T. Mellon 
and Sons, bankers, Pittsburg, Pa.. has been elected to 
succeed the late Oaptain Alfred E. Hunt, as president of the 
Pittsburg Reduction Company. Arthur V. Davis, of Pitts- 
burg, is still general manager, and since Captain Hant’s 
death many additional responsibilities of the company have 
devolved on him. 


Personal.—In a Oonvocation holden in the Divinity 
School, Oxford, on 8th inst., the degree of D. C. L., honoris 
causa, was conferred upon various foreign scientists of 
emiuenoe, including Henri Becquerel, Membre de l'Institut, 
Professor of Physica at the Ecole Polytechnique, Paris; 
Henri Moissan, Membre de l'Institut, Professor of Toxi- 
cology in the Ecole Supérieure de Paarmacie, Paris, director 
of the Laboratory of the Ecole Pratique des Hautes Etudes 
еп Sorbonne; and Simon Newcomb, Professor of Mathe- 
matics and Astronomy, Johns Hopkins University, 
Baltimore. 

Mr. J. W. Boucher, A. I. E E, district superintendent of the 
Elison & Swan United Electric Light Company, Limited, has 
been elected hon. auditor of the Architectural Association of 
Ireland, session 1899-1900, and hon. secretary of the 
Masters’ Electrical Contractors’ Association of Dablin. 

We understand that Prof. Andrew Jamieson, M. I. C. E., 
F.R S E., &o., who recently resigned the electrical engineering 
professorship at the Glasgow and West of Scotland Technical 
College, is now engaged upon consulting work in connection 
with mechanical and electrical engineering with a view to 
advising npon lighting, tram and power schemes, municipal 
and otherwise, His ad iress is 16, Rosslyn Terrace, Kelvin- 
side, Glasgow. 

The Oarnarvon Town Council have decided to show their 
appreciation of Sir W. Н. Ргеесе by offering him the freedom 
of the borough. | 


Appointments Vacant.—Pbysical laboratory assistants 
are wanted for optical and electrical work at the Northamp- 
ton Institute. S:e “Official Notices this week. 

The Ealing District Council wants an assi-tint electrical 
engineer at £150 per annum. S:e * Official Notices.” 


City and Guilds of London Iustitute.—An interest- 
ing exhibition of the work of successful candidates for 
certificates at recent technological examinations was opened 
at the Imperial Institute on Friday last (Jane 9:h) by the 
Dake of D:vonshire, who in a preliminary address gave 
some interesting details of the progress of technical educa- 
tion during reo nt years. Mr. G. Matthey, F.R.S., chair- 
man of the Examinations Committee, presided on the 
occasion, and a vote of thanks to his Grace was moved and 
seconded by Sir Fredk. Abel, chairman of the Executive 
Committee, and Mr. W. Bousfield, vice-chairman of the 
Examinations Committee. 


Fire.—On Thursday night last week the Dup’ez, one of 
the cable steamers of the Eastern Telegraph Company, was 
damaged by fire in the South-West Iadia Docks. 
The fire broke out in the engineer's store-room, and 
this, with the casing of the cable tank in the maia hold, 
sustained severe damage. 


Appointment.—Mr. J. Loftus Owen, O.E., M. I. E. E, 
has been appointed contract engineer to the British Electric 
Traction Oompany, Limited. 
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The Bristol Convention of the M.E.A.—The Lord Mayor 
of Bristol opened the M. E. A. Conference on Wednesday by 
cordially welcoming the members to the town of perennial 

outh, as it is called. After enumerating the places of interest 
1n and around the town, and calling attention to its great com- 
mercial features and increasing prosperity, the speaker went 
on to enlarge upon the educational advantages possessed by 
Bristol, and briefly touchcd upon the electrical tram system. 
The population during the past 60 yeara has trebled itself. 
For the electrical developments in the town thanks were due 
to Mr. Faraday Proctor and Mr. George Pearson, the latter 
of whom the Lord Mayor eulogises most highly for his 
business attainments and his devotion to the interests of the 
city. After a few more appropriate remarks, Mr. Faraday 
Proctor, the M. E. A. president, returned thanks on behalf of 
the Association for the warm welcome which had been 
extended to them, and then proceeded to deliver his preti- 
dential address, which will be found in our other columns. 
Mr. Councillor Pearson was then called upon to read his long 
paper on “ Municipal Trading,” which, in mercy to his 
andience, he did by referring briefly to the various points 
discussed thereir, One peculiar feature was a statement that 
certain portions of the paper, attributed to the editor of 
Lightning, were unreservedly withdrawn, the editor 
repudiating the assertion that he was in any way 
responsible for what Mr. Pearson alleged. Mr. Ferranti 
opened the discussion, which was carried on by the 
Mayor of Halifax, Mr. Todd, Bailie Maclay, Mr. Lloyd, 
Mr. Calvert, Mr. Richards, Mr. Dixon, Mr. Chamen, Mr. 
Grime, Mr. Jenkinson, Mr. Steinitz, Mr. Gibbinga, and Mr. 
Butterworth. Then came Bailie Maclay with his paper on 
* Appropriation of Profits and Repayment of Loans,” with 
which he incorporated & 1 to those who criticised his 
paper of lest year. The discussion was opened by Mr. 
Councillor Pearson, who was followed by Dr. Panton, Mr. 
Mountain, Mr. Boot, Mr. Bray, Mr. Calvert, and Mr. Potter. 
Bailie Maclay bricfly replied, and the meeting then adjourned 
to the Royal Hotel to take luncheon on the invitation of 
Mr. Councillor Pearson, and the afternoon and evening were 
devoted to visiting the electricity and dust destructor works 
at Cheltenham, by kind invitation of the Mayor of that 
town, Mr. Alderman Norman. Some 80 to 90 gentlemen 
Mene the conference, but others are expected to arrive 
ater. 


Re Nernst's Lecture.—The following comes to hand as 
we go to press :—“ The letter of Observer in your issue of 
the 26th ult. reduces to the following :— 

Mr. Rathenau prophesies. 

Mr. Jas. Swinburne is a prophet. 

Mr. Rathenau’s prophecy differs from that of Mr. Jas. 

Swinburne. 
Therefore, Mr. Jas. Swinburne ts wrong again (italics, 
please). Strange logic truly !—A SECOND OBSERVER.” 


Long Distance Transmission of Electrical Power.— 
Prof. Geo. Forbes writes to the Society of Arts Journal as 
follows :— 

In a paper of mine, published in the number of the Journal of the 
Society of Arts, dated November 25th, 1898, some tables are given for 
facilitating calculations connected with the transmission of electrical 
energy to а distance. In Table III. the column of current densities, 
with an inefficiency of 1:3, is wrong, and as these tables may bre 
be copied, I desire to give the correct values of the current denaities 
at. the inefficiency 13 for the different distances and electric pres- 
RN indicated by the reference letters A to К. These are as 
ollows:— 


A 1,004 D 266 а 152 
B 532 E 215 H 133 
О 355 Е 177 К 89 


This table will be found in the EikcrRICAL REVIEW, 
December 9tb, 1898, p. 880. 


The Civil's Conversazione.—Among the numerous 
exhibits at the Institution of Civil Engineers’ oonversazione 
last week were: a model of the Turbinia from the Hon. 
C. A. Parsons; Callendar's electrical recording instruments, 
Prof. Ewing's seismograph and Mr. W. Duddell's oscillo- 
graph for tracing alternate current wave forms, by the 
Cambridge Scientific Inctrament Company; Holden’s liquid 
fnel burner, as nsed on the G.E.R. locomotives ; and a work- 
ing model of a magnetic system of train signalling from Mr. 
W. 8. Boult. Sir W. H. Preece and Miss Preece received 
the guests. 


Electric Lighthouse.—It is stated that the chief of the 
hydrographic department of the Russian Ministry of Marine 
has decided to have erected, without delay, a lighthouse fitted 


with electric light at the Uspenski Monastery, near Odess, 


in the Black Sea. 


NEW COMPANIES REGISTERED. 


city and county of Newcastle-on-Tyne, the business of electricians, 
mechanical and electrical engineers, suppliers of electricity for the 
purpose of light, heat, and motive power, iron, brass, and metal 
founders, metal workers, colliery owners, &c. The first subscribers 
(each with one share) are: Norman C. Cookson, Sandhill, Newcastle- 
on-Tyne, lead manufacturer and coal owner ; Christopher J. Leyland, 
Haggenden Castle, Beal, Northumberland, engineer; John D. Mil. 
burn, Guyzince, Acklington, Northumberland, ship and colliery 
owner; А A. O. Swinton, 66, Victoria Street, Westminster, engi- 
neer; Charles A. Parsons, Holwyn Hall, Wylan, Northumberland, 
engineer; Herbt. O. Hawey, 57, Westgate Road, Newcastle-on-Tyne, 
solicitor; Saxton W. A. Noble, The Grove, Newcastle-on-Tyns, 
engineer; and John B. Simpson, Bradley Hall, TAN on tans coal 
owner. The number of directors is not to be less than three nor 
more than eight; the first are Hon. C. A. Parsons, Norman C. Oook- 
son, Christopher J. Leyland, J. D. Milburn, J, B. Simpson, and A. A. 
Campbell Swinton; qualification, £250 ; remuneration as fixed by the 
company. 


India Corporation, Limited (62,412).—This company 
was registered on June 2nd, with a capital of £100,000 in £1 shares, to 
seek for and secure openings for the employment of capital in India 
and elsewhere, and to construct and maintain tramways, railways, 
bridges, reservoirs, telegraphs, telephones, electric lighting and other 
works, &c. The first subscribers (each with one share) are:—Albert 
Hubbard, 15, Palace Square, Upper Norwood, S. H., choirmaster ; 
A. H. Hossack, The Oottage, New Barnet, Herts, solicitor ; J. Blavan, 
35, Albert Street, Barnsbury, N, aolicitor’s clerk; G. R. Stott, 8, 
Braydon Road, Stamford Hill, London, N., engineer; G. H. Parker, 
Herongate, Brentwood, clerk; A. B. Moir, 45, Gaildford Street, 
Russell Square, W.O., accountant; and A. L. Coopman, 44, Eyot 
Gardens, Hammersmith, W., shipping clerk. The number of directors 
is not to be less than three nor more than five; the subscribers are to 
appoint the firet; qualification, £250; remuneration, £100 each per 
annum, and £150 for the chairman. 


William Whiteley, Limited (62,423).— This company 
was registered on June 2nd, with a capital of £900,100 in £1 shares, 
to acqaire and carry on bueiness of a universal provider, now carried 
on at Westbourne Grove, W., and elsewhere, by William Whiteley, 
including the business of electrical and genera! engineers, electrical 
manufacturers, &c. The first subscribers (each with one share) are: 
—W. Whiteley, 39, Westbourne Grove, W., universal provider; 
B. Wheeler, 6, Eron Road, Hampstead, chartered accountant; W. 
Whiteley, jun., 39, Westbourne Grove, W., manager; F. E. Whiteley, 
Westbourne Grove, W., manager; О. Thomson, 57, Onslow Square, 
W., merchant; J. Keith, 39, Westbourne Grove, W., managing 
director; and W. J. Cole, 39, Westbourne Grove, W., secretary. Tae 
number of directors is not to be less than three nor more than seven. 
The first are William Whiteley (caairman), Samuel Wheeler (vice- 
chairman), William Whiteley, jun., Frank E. Whiteley, Courtauld 
Thomson, and James Keith (managing director) Romuneration of 
William Whiteley aud Samuel Wheeler, £2,000 each annum ; 
са е each per annum. Registered о ое, 39, Westbourne 

rove, W. 


Middleton Engineering Works, Limited (62,466).— 
This company was registered on June 7th, with a capital of £10,000 
in £1 shares, to acquire and take over as a going concern the business 
carried on at Middleton, Lance., as Fleming, McFarlane & Oo.,“ to 
enter into an agreement with John Fleming and George Hebden, and 
to carry on the business of electrical and mechanical engineers, 
machine, boiler, and tool makers, iron and brass founders, &c. The 
first subscribers (each with one share) are: —Jobn Fleming, Middleton, 
engineer; George Hebden, 66, Spring Vale, Middleton, engineer; 
Peter T. William, Market Place, Middleton; Chas. W. Lancaster, 
27, Corporation Btreet, Manchester, civil engineer; Alfred H. Bell, 
26, Wellington Road, Oldham, cashier; John Halton, 16, Olegg 
Stre:t, Oldham, accountant; and Henry Olarke, Weston House, 
Manchester, foreman. Registered without articles of association. 
Registered office, Victoria Works, Middleton, Lancs. 


London Electrical Fittings Company, Limited 
(62,468).—T his company was registered on June 8th, with a capital 
of £3,000 in £1 shares, to adopt an agreement with A. G. Hopkins, 
W. B. Hopkins, M. H. Galsworthy, and S. S. Galsworthy, aud to 
carry on the business of art metal workers, manufacturers of and 
dealers in electrical fittings and accessories, suppliers of electricity, 
&с. The first subscribers (each with one share) are:—Arthur Q. 
Hopkins, Glun House, Surrey Btreet, W.C.,civil engineer ; Walter B. 
Hopkins, Glun House, Surrey Street, W.C., civil engineer; Sydney 
B. Galsworthy, Glun House, Surrey Street, W.O., electrical engineer; 
Miss Ada B. Galsworthy, 10, Craven Hill Gardens, W.; Martyn Н. 
Galsworthy, 7, Hills Place, Oxford Circus, W., electrical engineer; 


= 


Vol. 44 No. 1,125, Јони 16. 1699. 


THE ELECTRICAL REVIEW. 


991 


Mrs. Mary Galsworthy, 6, Welbeck Mansions, London; Mrs. Emily 
P. Hopkins, Rydalview, Streatham; and Mrs. Alice K. Hopkins, 57, 
Nevern Square, S. W. The number of directors is not to be less than 
two nor more than five; the first are A. G. Hopkins, Walter B. Hop- 
kins, Montague Н. Galsworthy, and Sydney 8. Galsworthy (life 
directors) ; special qualification, 500 shares. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Elmore’s German and Austro-Hungarian Metal 
Company, Limited (32,457).—Thie company’s annual return was 
fled on May 15'b, when 62,981 ordinary, and 22,325 preference shares 
wrre taken up out of a capital of £162,981 in 50,000 preference shares 
of £2 each, and 62,981 ordinary shares of £1 each. £2 has been 
called on the preference shares, and £1 on 37,891 ordinary, 25,000 
being considered fully paid. £104,762 12s, 10d. has been received, 
including £1,457 12s. 10d. on 1,730 forfeited shares, and £20,674 on 
10,337 cancelled sbares. 


Eastern Extension, Australasia and China, Tele- 
graph Company, Limited (7,224 C.).—This company's annual return 
was filed on May 17th, when 250,000 shares were taken up out cf a 
capital of £3,C00,000 in £10 shares, and paid for in full. 


Indc- European Telegraph Company, Limited (3,953): 
—This company's annual return was filed on May 21st, when 17.000 
shares were taken up out of a capital of £450,000 in 225 shares. The 
full amount has been called, resulting in the rccoipt of £425,000. 


Cuba Submarine Telegraph Company, Limited 
(4,710 O.).—This company's annual return was filed on May 16:h, 
when theentire capital of £220,000 in 16,000 ordinary and 6,000 pre- 
ference shares of £10 each was taken up and paid in full. 


Folkestone Electricity Supply Company, Límited 
(51,825).—This company’s annual return was filed on April 22nd, 
when the whole capital of £50,000 in £5 shares was taken up. £5 
por share bas been called, and £46,721 paid, leaving £3,279 unpaid. 


Oriental Telephone and Electric Company, Limited 
(40,691).—Tbis company’s annual return was filed on May 11th, when 
171,504 shares were taken up out of a capital of £200,000 in £1 
gest 171,497 are considered as paid, and £7 has b:en rec:ived on 

e others. 


Guildford Electricity Company, Limited (36,725).— 
This company’s annual return was filed on April 19th, when 2,166 
ordinary and 500 founders' sbares were taken up out of а capital of 
£20,000 in 3,900 ordinary shares of £5 each, and 500 founders’ sbares 
of £l each. The full amount bas been called, resulting in the total 
rec2ipt of £11,330; £2 has been paid on forfeited shares. 


Buenos Ayres and Belgrano Electric Tramways 
Company, Limited (55,957).—This company’s annual return was 
filed on April 11th, when 40,000 “A” preference, 27,500 “В” pre- 
ference, ard 100,090 ordinary shares were taken up out of a capital 
of £850,000 in 40,000 “А” preference, 30,000 “В” preference, and 
100,000 ordinary shares; all the ordinary and "B" preference are 
considered as fully paid, and £3 has been called on the A” prefer- 
ence, resulting in the receipt of £120,000. 


National Electric Free Wiring Company, Limited 
(53,364).—Tbis company’s annual return was filed on April 13-b, 
when 118,971 shares were taken up out of a capital of £250,000 
in £1 sbares. 103. has been called on 93,120, and £1 on 2,000, 
resulting in the receipt of £51,060. 18,851 are considered as 


fally peid. 

Eastbourne Electric Light Company, Limited 
(16,422).—This company's annual return was filed on May 25%b, 
when 2,072 shares were taken up out of a capital of £50,000 in £10 
shares. £10 has been called on 1,949, and £5 on 1,128, resulting in 


the receipt of £25,105. 
Calcutta Electric Supply Corporation, Limited 


(50,883).—This company’s annual return was fi'ed on June Sth, when 
the entire capital cf £100,000 in £5 shares was taken up. £4 per 
share has been called, and £79,156 paid, leavicg £844 unpaid. 


Brazilian Submarine Telegraph Company Limited 
(6,886 О). This company's annual return was filed on May Sist, 
when 205,303 shares were taken up out of а capital of £2,500,000 in £10 
shares. £10 per sbare has been called, and £2,053,030 paid. 


Brockie-Pell Are Jamp, Limited (48,876).—This 
company’s annual return was filed on May 31st, when the entire 
capital of £80,000 in £1 shares was taken up. 54,380 shares are con- 
sidered as fully paid, and £1 has been called on tbe remsinder. 
£25,604 7s. 6d. has been paid, leaving £15 12:. 64. unpaid. 


Chamberlain & Hookham, Limited (59.920) — This 
company's annual return was filed on May 31st, when 10,020 ordinary 
and 8,000 preferenoe shares were tsken up out of a capital of 
£100,000 in 10,000 ordinary and 10,00 preference shares of £5 each. 
All the ordinary ard 702 preference shares are considered as fully paid; 
El has heen called on 7,298 preference shares and £33,352 has been 
paid. [The figures are correctly quoted from the “ Official Returns.” 
—Eps. Ergo. Беу.) 


CITY NOTES. 


The Electric and General Investment Company, 
Limited. 


Tus directors’ report to be submitted to the meeting to be held at 
Winchester House on Tuesday, June 27th, 1899, at 3 p.m., reads :— 
The directors beg to submit the balance-sbeet and profit and loss 
account for the year ended May Sist, 1899. The profit and loss 
account shows a gro:s profit on the transactions of the year of £31,744 
78. 1d , ar d, after deducting all general charges, and the interim divi- 
dend already paid on the ordinary shares, there remains a net balance 
of £25,450, Of this sum the directors propore to carry £11,450 to 
the contingencies fond. This will leave a balance cf £14,C00 avail- 
able for distribution, as follows :— 
Ocdinary shares— 
To the payment of a dividend of 5s. per share for the 
year ended May 31st, 1899, of which 2s. per share 
was paid ad interim on December 15 b, 1898, leaving 


3s. per share to be pad А - " е .. £3,000 

То е payment of a bonus of 49. per ebare for the year 
ended May 3166, 1899  ... өз iis és ee. 4,000 

Founders’ shares— 

То the payment of a dividend of £30 per share for the 
year ended May 31st, 1899 sus сае $us ..- 3,000 

To the payment of & bonus of £40 per share for the 
year ended May 31st, 1899 Spa өз eee 4.  4,0C0 
£14,000 


The above-mentioned payments will be subject to the deduction of 
income-tax. 

"The trustees for the ordinary shares reserve fund propose to dis- 
tribute to the holders of such sharcs а sum of 24. per share out of the 
proceeds of investments sold and dividends received in respect of 
such fund, making, with the above-mentioned dividend and bonus, a 
total present distribution of 9з. per sbare, or 11s. for the year, on 
each ordinary share. The trustees for the founders’ shares reserve 
fund propose to distribute to the holders of such shares a sum of £20 
per sbare out of the procedds of investments sold and dividends 
received in respect of the fund, making, with the above-mentioned 
dividend and bonus, a total distribution for the year of £90 on each 
founders’ share. The directors retiring this year are Mr. J, B. 
Braithwaite, jun., and Mr. Emile Garcke, who, being eligible, offer 
themselves for 1e-election. The auditor, Mr. G. T. Bait, also retires, 
Lut offers himself for re-election. It is proposed to make the divi- 
dends payable on Jcne 27th, 1899. 


The Telegtaph Manufacturing Company, Limited. 


Tue first ordinary general meeting of the Tecgrsph Manufacturing 
Company, Limited, was held on Friday, 9th inst., at the Law Asso- 
ciation R:ome, Cook Street, Liverpool. Mr. James Taylor, chairman 
of the company, presided, and there was a small attendance. The 
report for the year ending March 31st last was as follows :— 

“The profit on the year's working, as shown by tbe profit and loss 
account, is £28,271 9s. 10d. Out of this sum the managing director's 
talary and directors’ fees, £1,200, апа the preference dividend, due 
April 1%, £2,927 1s. 10d., have been paid. and after placing to depre- 
ciation account £3,140, to reserve fand £10,000 (which includes the 
p on of profits earned from March 31st, 1898, up to the date of 
the formation of the company), and to & special insurance fund 
£1,000, there remains a balanca of £10,004 8s., which the directors 
recommend shall be dealt with as follows :—In payment of a dividend 
of 6 per cent. and & bonus of 2 per cent., both frce of income-tax, for 
the od during which the capital of the company has been paid 
up, being in all at the rate of 8 per cent. annum, and that the 
balance, £5,161 158. 3d., be carried forward. The direct: rs deeply 
regret tha; shortly after the allotment of shares they were deprived, 
owing to asad accident, of the invaluable services of Dr. Jobn 
Hopkinson, but they are pleased to state that to fill the vacancy thus 
caused they have secured the se:vices on the board of Mr. J.B. 
Harm ocd Banner, whose name will be well known to the majority cf 
the sbareholdere. During the period uncer nctice the worke have 
been fully employed, and extensions are in progress to meet the 
increa ed demand for the company's manufactures." 

The OzHAIRMAN, in moviog the adoption of the report, said the 
directors had great pleasure in putting before the shareholders to 
good а statement of the first year's working of the compsny. The 
gross profit of £28,271 was an increase of £7,485 over the profit of 
the previous year, as stated in the prospectus, во that the promises 
made had been very well fulfilled. Under the heading cf property snd 
assets, it would be seen that freeh ld land and buildings, р ant, &0., 
were put doan at 270,390. That was the valuation mi de by M-es s. 
Foller, Horsey & Co, of London. Goodwill was put down at 
£46,800 which they had paid for the compiny. In ad'itior, 
during last year they had added t> land and build. 
ings, plant, &., £9,936 in value. The amount f £3,140 
put down for depreciation was what the directors considered ample, 
as the whole plant was in thorough good repair. The stock in trade, 
amounting to £72,481, might appear rather heavy, but their's was a 
bus‘ness where they were usirg «expen ive art i-les, copper and rubber 
being tbe principal ones, and it was wis» to have good stocks of these 
on hand, especially when they had such sudden rises in the prices as 
had recently been experienced, more particulady in copper. With 
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regard to the contracts for cables this year, they were fairly well 
covered, and since the rise in prices they had been enabled to get a 
corresponding increase of prices on new orders. The book debts, it 
would b» seen, amounted to £51,710 4s. 6d. These were all perfectly 
gocd, and rrovision had been made if there were any doubtful ones, 
which he did not think there were. As to what they had decided to 
do with the available profit, the directors considered that in a new 
company like that, the best plan was to commence by making a good 
yeserve, во that if they came upon а bad time, they would be able to 
meet it. They had also put aside a small sum to start an insurance 
fund under the Employers' Liability Act, wbich they considered was 
а more economical method than by insuring with элу of the public 
companies. It was propceed, out of the bslavce left, to pay a divi- 
dend of 6 per cent., and a bonus of 2 per cent., being at the rate of 
8 per cent. per annum from the time the sbare capital had been called 
up, and they proposed to carry forward £5,161 15s. 31. They had 
now a large amount cf work in hand, and they hoped the results 
at the end of next year would enable the directors to 
acain meet the sbareholders with an equally good account. 
He would like to say that the results achieved were not due to the 
directors alone, but also to the excellent services they received from 
the ataff. Thoir chief engineer, Mr. Whalley, had proved himeelf 
equal to all the demands upon him. Nearly all the staff aud agents 
were shareholders in the company, which would naturally induce 
them to take an interest in it. The directors did not propose to write 
anything off the amount put down for gocdwill, because they con- 
eidered if it was worth that amount last March it was certainly worth 
more now; but against that they were forming a reserve fund. Before 
concluding, he referred to tke lamented death cf Dr. John 
Hopkinson, who was a member cf the board, and said they were 
fortunate in having secured the services in bis place of Mr. 
Harmood Banner. 

Mr. HanMooD BANNEB seconded the motion, which was carried. 

On the proposition of the CHAIBMAM, seconded by Mr. Werror, 
Messrs. Harmood Banner & Son were re-elected auditors. 

In moving a vote of thanks to the chairman, Mr. Нлвмоор BANNER 
said he cculd assure the shareholders that the company was carried 
on with great care, and the system was so perfect that it could be 
seen at a glance how each job turned out. There was no reason, as 
far as the directors could see, why, if trade continued satisfactory, 
ier should not have as good profits in the future as they had hitherto 


made. 
Mr. Јони SuHaw seconded, and the motion was carried, this ter- 
minating the meeting. 


British Columbia Electric Railway Company, 
Limited.—Tce report for the year ended March 31st states that the 
gross prc fit amounts to £30,188. From tbis the directors bave paid 
the debenture interest and the 6 per cent. dividend dve on the in- 
come bonds up to the date of redemption. Including £208 brought 
forward, the accounts show a net balance of revenue of £16,575. 
The directors have decided to write off a farther 20 per cent. of pre- 
liminary expenses, absorbing £1,218, to pay a dividend of 4 per cent. 
per annum (free of tax) on the ordinary sbares, absorbing £8,000, to 
tran: fer £6,149 to reserve account, and to carry forward £189. In 
addition to the eum of £6,149, above mentioned, the directors have 
transferred to reserve sccount the surplus of premium received over 
the expenses of the preference share issue—vis., £1,349, bringing the 
reserve fund up to £12,000. 


Sheffield Electric Light and Power Company.— 
Messrs. Franklin & Gamble, the liquidators of the above company, 
announce а final distribution of assets. Shortly after the Corpora- 
tion completed purchase, a distribution of £17 10s. per share was 
made to tbe shareholders, with an intimation that a further small 
payment would be made as soon as all the debts were recovered and 
the accounts finally made up. The distribution now made, which 
closes the company's existence, is at the rate of 9s. per share. Share- 
holders have thus received £17 198. in respect of every £7 share, 
though it should be borne in mind that the later issues of shares were 
taken up at a premium. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have appointed Wednetday, June 21st, as special settling day, 
as under:— Westminster Electric Supply Oorporation, Limited 
further issue of £50,000 34 per cent. first mortgege debentures, Nos. 
2.001 to 2,500, and ordered to be quoted in the Official List; Blectric 
Construction Company, Limited—further issue of £42,200 4 percent. 
perpetual first mortgage debenture stock. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
апаи June lOth, 1899, were £640 15s, Od.; aggregate to date, 48,011 
s. 11d. 


The Bristol Tramways and Carriage Company, Limited.—The for she 
week ending June 9th 1899, were 48 159 10s. 2d. ; period 
1898, £2,899 Os. 1d. ; increase, £260 10.. 1d. 


The City and Booth London Railway Company.—The receipts for the week 
ending June llth, 1809, were 4888; week ending June 12th, 1898, £931; 
decrease, £43; total receipts for half-year, 1699, £25,118; oerresponding 
period, 1896, £24,558; increase, £500. Miles open, 84. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending June 10th, 1899, were £152 168. 5d.; week ending June llth, 
1899, £157 4s. 8d.; Increase, £25 11s. 9d. Total receipts to date, 1899, 
£8,629 12s, 11d.; corresponding period, 1898, £2,634 18. Pd.; increase, 2795 
lia. 8d, Miles of track open week ending June lOth, 1899, 8; week 


ending June llth, 1898, 8. Oar miles run week ending June 10th 
4,1659; week ending June 11th, 1808, 8,297. Number of cars, week A 
June 10th, 1899, 11; week ending June llth, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, June 9th, 1899, were as follows:—D. U. T. Co., horse cars, 
22.198 18s. 3d. ; ditto, electric cars, £1,411 18s. ?d. ; D. B. D. Co., electric cars, 
#1 095 бв. 5d. ; total, 24.705 16a, 101.; correspon week last year—D, U. Т, 
Co. borse oars, #9861 O. 1d.; ditto, electric cars, £471 lls. 114.: 
D. 8. D. Co., electric cara, £630 15s. 1d. : total, £8,967 7s. Id.: increase, £736 
0s. od.; aggregate to date,’ £F1,447 19a. 11d. ; ditto last year, £76,578 ќа. 9d.; 
inorease to date, £4,869 88. 9d. Worked:—The mileage open is 18 miles 
electrically, 96 miles by horses, as against 11 miles 
miles by horses, for the corresponding period last year. 

The Liverpool Overhead Raflway Company.—The receipts 
June lith, 1899, S nconeed to йыз. ооттелро 
£1,482; decrease, £18. 1898 includes Whit Monday. 


The South Staffordshire Tramways Company.—The receipts for week ending 
June 9th, 1899, were £644 148. Od.; aggregate receipts for 39 weeks 
£14,528 16s, 2d.; week ending June 10th, 1808, £556 14s. 70. ; aggregate receipts 
for 23 weeks, £18,879 10s. 1d. 


STOCKS AND SHARES. 


Wednesday Evening. 
Wurtz the volume of business in electric lighting and trac‘ion 


‘shares does not show any appreciable increase, there is a “hard” 


tcne about the market as a whole which is eminently eatisfactory to 
its supporters. The lighting market, with two exceptions, continues 
very strong; traction shares are maintaining their higher quotations 
of last week, and the manufacturing department is hopefully antici- 
pating fresh trade, owing to cable and electric haulage developments. 
Telegraph descriptions are inclined to waver a trifle, but tramway 
securities are being bought upon the renewed exertions of the Light 
Railway enthusiasts to extend their schemes in Middlesex and Burrey. 


-Nor has the electrical railway promoter been wrapped up in home 


work alone. Turkey is his latest bunting-ground, and the Sultan is 
to be asked for concessions to build Light Railways in Smyrna and 
Salonica. | 

To particularise, the two exceptions to the general hardness of the 
electric lighting market are City of London and House-to-House. 
Judging from the quotation of Citys, there would not appear to be 
much change, but the price is wesker than it looks, and the Corpors- 
tion's action is being awalted with a good deal cf anxiety by share- 
holders in the City cf London Company.  House-to-House have 
exhibited a declining tendency for several weeks, and are still with. 
out support. Westminsters, Metropolitan and St. James's, are all 
wanted, but there has been a trifling set-back in London Hilectric 
Supply shares. Obaring Oross are stationary, there being some fest 
that its competition in the Oity might not prove very profitable 
after all. | 

British Electrico Traotions hold their place as first favourites in 
this field, but there have been a few inquiries into the Stock 
Exchange for Potteries Traction shares. There is no alteration 
to report in the price of the latter, which remains at 144. New 
General Traction are dull, the Preference having sagged to 5j—1 
upon the new issue, in which, by the way, no market has yet bæn 
made. The O:dinary shares look rather attractive as a speculative 
inveatment, for the fresh capital can hardly fail to infase new life 
into the business of the company. Central Londons have followed 
the course we ventured to predict a few weeks back, and we look fora 
further relapse before the end of theautumn. There is some interest- 
ing option-dealing taking place in the shares for the end of the year, 
when it is fondly hoped that the new line will be ready for work. 
No change worth mentioning has oocurred in the other electric 
railway stocks. 

The North Metropolitan Tramways Company is energetically 
working for an extension of its lines in the shape of Light Railways 
in the direction cf Edgware, Enfield and Edmonton. The price of 
the shares is 10 for the £8 share fully paid, and a purchaser gets 
nearly 51 per cent. return on bis money. Last year the quotation 
touched 11%, but the market has ever the fear of the County Council 
before its eyes; hence the comparatively low price of the shares. In 
the South-Western part of London, the London United Tramways is 
seeking for powers to construct a series of Light Railways in the 
Thames Valley, but the necessity for Parliamentary permission to ba 
first obtained is a disappointment, Imperial Tramways shares have 
nos, however, suffered, the price at Bristol being still quoted 25. 
6s. per share falls to the lot of Bordeaux Tramways shareholders, and 
the dividend is considered satisfactory. 

A new issue of 33 per cent. Debenture Stock at par by the National 
T.lephone Company has not affected the value of the shares, the price 
remaining at 4i. Telegraph Manufacturing bave dropped 1, the 
position of the concern, as set forth by the chairman’s sp-ech at the 
meeting, being thought less streng than had been anticipated in some 
quarters. Henley's also weakened to 25, partially in sympatby with 
Telegraph Manufacturing, but beyond these char ges there is nothing 
that calls for special remark in this department. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock a a Rasines done 
Present or Dividends for osing osing 
NAMB, повна. uotation, ended 
шше. | езш donde tures и june. June ih. June tee 
1899. 
1896. | 1897. | 1808. Highest.| Lowest 
124,400!) African Direct Telegraph, 4 Y Debs. А vss ..|100, ... ьа .. 101 —105 {101 —105 с si 
25,000 | Amazon Telegraph, shares 10 | .. ie see 8— 4 8— 4 - vee 
125,000 Do. do. 5 Ф Debs. *9 "Nos. 1 to 1, "250 Red. 100 see 85 S 90 85 — 90 [rr [Ir 
905, 5601 Anglo-American Telegraph ... js ., Stock 22 18e| 8 9 £8 98| 61 — 63 61 — 03 Me T 
8,047, 2201 Do. do. 6% Pref. ese c Stock £5 ба| 6 6 112 —118 1114—112j 1128 | 1114 
8,047,220 Do. do. Deferred... ..  .. . [Btook| .. |... |188. | 122— 133 | 124— 13 122 | .. 
206,151 Brasilian Submarine Telegia h „| 10|7%|7%.! ... | 164— 16 154— 16 154, 
75,0001 Do. do. Debs. "nd series, 1906 sss "ЛОО е з *. |110 —114 110 —114 T re 
44,000 | Chili Telephone, Nos. 1 Е ses T we iss 5 4 @ 4 @ EN 2— 8 21— 8 ies - 
10,000,000$| Commercial Cable uS . $100 | 8 8 8 Ф 1185 —192 185 —192 M a 
1,332,5231 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock! ... — .. 104 —106 104 —106 1062 | 105 
224,850 | Consolidated Telephone Constraction and Manufacturing | 10/- | 2 14% | ... i— 1 i— 4 T" "T 
16,000 Cuba Telegraph ... eee [III [Ir ove eee 10 8 7 8 9 — 10 9 ете 10 [Tri eee 
6,000 Do. 10 % Prof. ee n T Vus is 10 10 10 10 183— 194 18§— 194 ia wea 
12,931 | Direct P opapteh Telegraph iu me Dos 982 sus 5 4 4 E 4— 5 4— 5 sis Y 
6,000 do. а Ф Cum. Pref. eia 900 5 10 10 A" 91— 1 94— 1 ad 
80,C00 р. йо. 44 95 Debs. га ee see 50 ies set .. 1102 —105 102 —106 104 А 
60,7101 Direct United States Cable... m * 201892513125 | ... |114— 12 114— 12 11}§ 113 
120,000 | Direct West India Cable, 44 Y Reg. Deb. e 100 .. 102—105 |102 —105 
4,000,000 | Eastern Telegraph, Ord. Stock m Qe ... (Stock! 64% 7 Ф .. 165 —170 165 —170 1683 166 
1,795,000 Do. 80 Pref. Stock 100 кх - .. 100 —104 100 —104 102 | 1004 
89,900 Do. Debs., yable August, 1899 100 5 5 .. 1101 —104 101 —104 s eas 
1,432, 2681 Do. Mort. Deb. Stock Red. ... .. |Stock| 4 4 .. |118 —122 118 —122 1203 | 120 
'250, 000 | Eastern Extension, 3 and China Telegraph ... | 10,7 7 7 Ф | 164— 17 164— 17 102 | 168 


Do. 6 (Aus. Gov. Sub.) Deb., 1900, red. апп. 
16,2001 А ., reg. 1—1,040, 8,976 4,896 100 5 5 .. 
5 7 .. 101 —104 101 —104 
4 eee 


64,4001 Do. do. Bearer, 1,060—8, 915. 4,827—6, 100 | 5 @ 
820,000} í Do. 4 Y Deb. Stock  ... Stock] 4 120 —124 |120 —124 123 e 
astern and Bouth African Tel ah, 5%, Mort. Deb., 
85,1001 { усе раа Telegraph 8. 1 70 2843 10x 100 —104 100 —104 N 
46,5001 Do. do. do. € 5 2,844 to 5, 100 | 5 s .. 101—104 |101 —104 ‘ 
800,000! Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 А . . |102 —106 103 —1C6 
200,000! Do. 4% Beg. Mt. . Debs. (Mauritius Sub.) 1—8,000 | 25 | 4 .. {102 —105% 102—105*5 
180,227 Globe 5 and Tru eee eee 2 00 aee eee 10 dk 4 bi 114— 12 114— 12 11 116 
180,042 Ps Ф Pref. [Ir [rr] eos 10 6 6 6 1 — 16 153— 18 16 154 
150,000 Groat N Northern ' Telegraph, of * 155 ai s d 10 10 10 we | 31 824 | 814— 824 811 
alifax and Bermuda Oable, Ist Mort. Debs., } e Z 
92,600 \ with Moe. 1 to 1300, Bed. /|100| se | .. jor —104 101 1 |... |... 
17,000 | Indo-European Telegraph es ve | 25 10 $ 10 $ 1095 53 — 56 68 — 56 54 is 
100,000!| London Platino-Brasilian Telegraph, 6 Ф Debs. ... * | 100 | 6 в . {108 —111 109 —112 ene sas 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000... Its is 4 i— 1 os габ 
84,000 Do. do. 5% Pref., Nos. 1 to 84,000 ET. . i— 1 2— "E 
400, 000 National Telephone, 1 to 400, 000 E RUN vis 5 | 53 6 | в 6 44— 5 5 44 
15,000 Do. 6 Cum. let Pref. coe eee see 10 6 6 6 11 — 18 11 — 18 eee 
15,000 Do. 6 Y Cum. 2nd Pref. ... 10 | 6 6 6 11 — 18 11 — 13 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to "250, 000 5 | 5 5 5 
1,829,4711 Do. 8j 9% Deb. Stock Red. Stock 84%, | 34% | 34% 100 —108 |100 —103 | 101% | 100 
171,604 | Oriental Telephone and Eleo., Nos. 1 to 171,604, fully paid 1| 5 5 5 — 
100,000}; Pacific and European Tel., 4 [2 Guar. Debs., 1 to 1,000... | 100 | 4 4 106 —108 [105 —108 
11,839 Reuter’s eee coe eee eee eos eee 8 5 5 7 = 8 xd 7 тт 8 ' 
3,881 | Submarine Cables Trust РА «e “ci woe |Cert.| ... €" . 131 —136 |181 —136 133 i 
68,000 | United River Plate Telephone т — «ё eus 5 5 |6 9| .. 4$— 5} 4— 6} 6 4 
151,788: Do. do. 5 Debs. oes see ees Stock eee TT eee 104 —107 104 —107 TIS eee 
200, 000 West African Telegraph, 5 Y De 100 5 „ 5 Ф | ... | 99 —102 99 —102. ies а 
80,008 | West Coast of America, Nos. 1—80,000 and 58,001—88,008 | 71. i— 1 i— 1 Е es 
150,000 Do. do. 4% Debs., 1—1,500 gus. by Bras. Bub. Tel. | 100 | ... | ... | ... 108 —106 |108 —108 | .. |... 
880,521 | Western and Brasilian Tel ph 4 * Deb. Stock . 0 iss е .. |106 —109 |106 —109 106 $e 
88,821 | West India and Panama n. 10|1 à <i 19— 1§ lg— 1 ly; 18 
84,508 Do. do. do. Cum. 1st Pref. . eee 10 6 6 eve 1 1 101— 102 104 eee 
4,669 Do. do. do. о Ооп. 2nd Pref. eve 10 6 6 eve LXX 9 84— 94 II, eee 
80,0001 Do. do. do. 5 95 Debs., Nos. 1 to 1 2 100 5 5 .. [1065 —108 |105 —108 is ‘ee 
188, 1001 Western Union of U.. Telegraph, 6 95 Ster. Bonds 100 | 6 6 100 —105 100 —105 І - 


ELECTRICITY SUPPLY COMPANIES, 


VE Cross and Strand КО, Варр1 eve 11} 
20,000 do. do. ACK, Cum. ee eee 

84,000 Ohelses Electricity Bupply, Ord. Wo 9 des sis 
100,000 Do. do. do. % Deb. Stock Red... ‚ Bock E T 

60, 000 | City of London Electrio Lighting, Ord. 40,001—100,000 ... 10 7 l6d, 

40,000 ро 6 / Oum. Pref., 1 to 40,000 ... 10 | 6 са 
400,000 | Do. 5% Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 й 

4,000 County of Lond. & Brush Prov. AN „ Ord. 1—40,000 | 10 ni 11 

30,000 | Do. do. do. 6 % Pref. ‚ 40, 001—680, 000; 10 6 Ф 141 
220,000 Do. 44% Deb. Stock, Prov. Certs (2607 to be paid) RG з 

17,400 | Edmundsons Eleo. Corp., Ord. Shares 1—17,400 . 6, an " 

19,661 | House-to-Honse Electric Light Supply, Ord., 101 to 19,661 B5 1. sus - 

12,000 Do. 7% Oum. Pref. ... 5 7 * TE. 
110,000 onu Electrio Supply Соар, Limited, Ord. € 8| 22 du 

48,030 do. do. 6 95 Pref. 6 
100,000 do. do. 4% 1st Mt. Db. B Rd. |Stock а 

62,500 Metropolitan Electric Supply, 101 to 62,500 ..| 0 5 $ T 

22,600 Nos. 62,501 to 85,000! .. 10 | ... vs 
220,0007 Do; A Firet Mortgage Debenture Stock | ... 44 

6,452 | Notting Hill Electric Lighting ése — | 10 | 4 

81,980 St. James’s and Pall Mall Electric Light, Ord. age 5 1104 

20,000 Do. do. 7 95 Pref., 20,081 to 40,080 5 7 7 

65,000 | South London Electricity Supply, Ord., £4 pai T m 5 iss 885 43— 4 — 4 

79,900 Westminster Electrio Supply, Ord., 101 to 40.000 .. 519% 123, 1295, | 144— 154. | 144— 154 


* Bubject to Founder's Shares. t 
{ Unless otherwise stated all shares are fully paid i 5 
Dividends marked § are for à Nag consisting of latter ot one and tbe frst pert of the next, 


енини 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock Business done 
Present NAME. or Dividends for CIO DE: роп. during week 
Issue. EE the last three years. une 7th. 08 14th. "E a 
| Highest. | Lowest 
60,000 Aluminium А" shares, Nos. 1—60,000  ... wae T 1 | 10 0% 10 0% 3 — 33 3 — 8i s 985 
90, 000 Do. 4} 95 1st Mort. Deb. Stock Red. i ... Stock 95 —100 95 —100 ЕЕ 
* 80,000 Е ар nds ee е ES 2 10 Е А 6 `% т 104 | 181— 1% 19 18 
о. o. 6 ат. 00 000 3 
20,000 Do. do. do. Nos. 40,001—60,000 | 10. PUN 144 | 139— 144 Si sue 
200,000 Do. do. 5 % Perpetual Debenture Stock ... |Stock sis ist 127 —130 127 —139 1284 |... 
90,000 | Brush Elecl. Enging., Ord., 1 to 90, 000 8| nd | nil li— 21 li— 2} ds e 
90,000 Do. do. Non-cum. 6 % Pref., 1to90, 000 2| nil 4 95| 4 21— 24 24— 213 20, 
125, 0001 Do. do. 4 d Рар erp. Deb. Stock stock... 110 —114 [110 —114 Бы КҮ 
50,000 Do. do. and Deb. Stock Red. Stock .. 103 —106 |103 —106 NN js 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... 5 10 0% 124% 15 A i 144 | 134— 1 143 | 144 
90,000 Do. do 44 95 let Mort. Deb. Btock Red. Stock 4 —117 114 —117 vis T. 
85,250 Osiitral London Railway, Ord. Shares . 10| .. à prm 11 |102— 14 | 14 | 10H 
178,303 Do. do. do. £8 paid ... dd 395. uu ; 64— 9 84— 9} is is 
61,088 Ро. до. Pref. half-shares £3 paid „ ШШЕ 3}— 34 3 — 34 9A 3 
71,447 Do. do. Def. do. #5 peid NETTE UNS 54— 54— 6 51 i 
630,000. City and South London Railway ... Stock 18% 14% 24% 67 — 69 67 — 69 е 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10 .. 5} 
82,098 Оер ев & Со., ey ко, РСЕ 15 Bj ves A " 31— 4} 31— 4} 
о. 5% Ist Mort. Reg. De 8., to 900 0 í 
100,000 £100, and 901 to 11 ,000 of £50 Red. eee eee eee eee 99 —102 99 — 102 
99,201 | Edison & Swan Utd. El. Lgt., ССА? shares, £3 pd. i to 90, 261 5 53 6 ji 2 — 24 2— 23 85 is 
17,189 Do. do. do. A“ Shares, 01—017,189 | 5 517 6 $ . | 4— 5 4— 5 „ ае 
844,023 Do. do. do. 4 % Deb. Stock Rec. 100 ET ies — 98 96 — 98 971 | 974 
112,100 | Electric Construction, 1 to 112,100 ... ie 2| 5 6 6 21— 23 21— 24 805 m 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000 es 2| 7 Ф 7 $ 7 з — 8j 3 — e т 
140,800 Do. do. 4 Perp. 1st Mort. Deb. Stock e. |Stock| ... die .. |108 —106 103 —106 1054 | .. 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... E B| u m Th — B— 5 259 
9,6001 Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 ..| 10 7 .. |10 — 12 10 — 12 ves T 
15,000 | Henley's (W. T.) Telegraph Works, Ord. iss Bi .. | 10 [ 10 12 14 25 — 26 25 — 26 258 |... 
8,000 Do. о. do. 7% Pref. .. ... | 10| 7 7 79,18 —20 |18 — 20 iie: eee 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 44 4d .. |112 —115 112 —115 i5 a 
50,000 India-Rubber, Gutta- Percha and Telegraph Works . 10 | 10 10 10 Y 21 — 22 21 — 22 214 | 212 
997 800 T Do. ок za d 4 95 1st Mort. Debs. | 100 | ... so ей 101 —105 |101 —105 e TT 
,000 verpoo. Overhead way, ° eee eee eec 10 д 8j— 88 86 — 81 eee oe 
10,000 Do. do. Pref, £10 paid. . 10 Я 5 56 14 — 143 14 — 14 |... 
87,850 Telegraph Construction and Maintenance ... | 12 | 15 16 15 $ 37 — 41 37 — 41 10 
150,000 Do. 4 % Deb. Вав. Nos. 1 to 1,500 Red. 1909 100} ... ivi .. |105 —108 |105 —108 TR 7 
13,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,00 5 А S T 91— 10} 92— 10} i is 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 Чо 20,000 5| ... ids 52— 6} 6$— 6 js m 
640,000! Waterloo and City Railway, Ord. Stock  ... ee ... 100 iix s 3 [4 106 —108 105 —108 107 |10» 


t otations on Liverpool Stock Exch 
d Dividends marked § are 


t Unless otherwise stated all shares are fully paid. 
ога year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
National Electric Free Wiring, 10s. paid, №, — 18 

Smithfield Market Electric, 2—4. 

T. Parker, £10 (fully paid), 164. 


9Bi ham Electric Supply, Ordinary £5 (fully 
British Aluminium, 101—11 ; 7 % Pref., 12— 
House-to-House, 44% Debentures of £100, 105—108. 
кешеа and Knightsbridge Electric Lighting, 

y 


on 
* From Birmingham Share List. 


— ee 


CHEMICALS, &. 


paid) 104. 


Ordinary ag 
paid) 121—134; Ist Preference Cumulative 6%, £5 
(fully puo Lii Debentures, 106—108. Dividend, 1898, 

Ordinary Shares 10%. 


Increase or 
This week. | Last week. Decrease 


Bank rate of discount З per cent. (February 2nd. 1899) СХ 
MARKET QUOTATIONS, Wednesday, June 14th. 
METALS, &o. (continued). 


— — 


— 


Increase ot 
This week. | Last week. Decrease 


& до, N drochlorio ee "6 per owt. 5) Hr ee f Ebonite Rod oe [] ee per lb. 8/- 8/- ee 
e N trio ее eo ee per owt. / > ee f н 8h ee ee е рег lb. bJ- B/- 2 
в ч Oxalio EN . рег owt. 82/ 83/- 56 9 Copper Bars ee per ton £86 £80 £6 inc 
& „ Sulphurio s T „, per owt. 6/6 b / i 9 » Wire (basis price) per lb. 1044. Po T 
a Ammon Bal .. рег owt. 87/- 87/- os 9 v t .. T .. per ton £56 £ 46 inc 
SUN uriate (crystal) per ton #26 £96 we 9 T e. per ton £86 £80 £6 inc 
. per ton £24 £24 се n German Bilver Wire .. per lb. 1/6 1/6 ee 

å Bastia T .. per ton £5 15 25 15 as А Gutta-percha, fine N per lb. 6/- 6/ жа 
в pop of базов e. per ton £15 #15 - h India- rubber, Para fine . per lb. 4 04 4/14 Id. dec 
4 Во “+ per ton £16 10 216 10 we t Iron, Charcoal Sheets per ton £18 £15 .. 
в Bensole (90 y os .. per gal. 1I- Т. Зе t „ Pig (Cleveland warrants) per ton 60/11 60/4 7d. ino. 
в » (60/90°/ T .. per gal, 5/6 b s $ » Forgings, „ per ton | From £11 | From £11 © 
а Oopper Selpbal2. . T per ton £27 £26 15 b / inc $ , Scrap, hea т ton | 50/- to 55/- | 50/- to 55/ .. 
а Lead, Nitrate oe per ton £38 10 £23 10 x t Wire авай No. 8. per ton | £10 12 6 £10 76| Б-їпс, 
в „ White Bugar T .. per ton £81 £81 i 9 Lead, Englis се ae per ton | £14 7 6 E11 12 6 b дес 
а , Peroxide .. |... per ton 42710 £27 10 vs { She 6s erton | £15 76 315 76 e 
a Methylated Spirit à .. per gal. 2/9 2/9 is Mica (uncut slabs | g long) per 10 6,8 6,8 T 
a Naphtha, Solvent (90 % at т Manganin Wire No. 28. t lb. В/- 8/- ias 

С.) .. ., per gal 5/6 5/6 e gMercury . per bottle) #8 5 £85 us 
a Potash, Bichromate, in ‘casks. per lb Pad. кт 14. дес p Phosphor Bronze, "plain йй per lb. | 1/1 to 1/4 1/1 to 1/4 Vx 
6 „ Caustic (15/80 %) „ per ton £A 24 - p rolled bars & rods per lb. | 1/1 to 1/4 1/1 to 1/4 ws 
а „  Bisulpbete ve ee per ton £85 £85 T p " гга mop & sheet per lb. From i;25 | From 1/24 xx 
aBhello  .. .. рег owt. 68/- 68/- m o Platinum . . peros. £8 10 £3 10 А 
а Bulphate of Magnesia .. . per ton £410 £410 m p Silicium Bronze Wire .. per Ib. 104d. to 1/1 | 104d. to 1/1 " 
a 8ulphur, Bublimed Flowers per ton €6 10 26 10 : í Steel, Magnes, &oc'd'g to desc’ p'n p. ton From £15 to £40 oe 
a ” 5 ee .. рег ton £5 10 #5 10 av € Steel, Magnet, in пан - oe £58 £58 T 
« .. per ton #50 £50 g Tin, block .. Е perton | 4192010 £115 245 10s inc. 
« Boda, Ceustie ile 709/) .. per ton £7 10 27 10 n $ » toil . per lb. 1/6 1/6 e 
a „ Crystal es рег ton £8 £8 " n „ wire Nos. 1 to 16 .. per Ib. 1/1 1 
2 v» Bishromase. casks ee per lb. 23d, 8d. 14. dec p White Anti - friction Metals— 

METALS, &c " White Ant " brand ton | £40 to 265 | £40 to 265] -. 
d É f Yarns, Cotton, Single 1016, Funai Dr lb. 144. 7а. 2d. inc. 
b Aluminium Wire, in ton lots.. per ton £224 £394 А i » Best Flax, 6 lea. r lb. 44d. 44d I 
Sheet, in ton lots per ton £191 £191 j » Hemp, 8 ply 10 lba. per lb. : 
P Babbitt’ s metal ingots .. £65 to £187, £65 to £187 J n» „ Russian, 10 lbs. per lb. 44d. 4 
e Brass (rolled metal 2" to 19") basi p Der Tb. xy а. „ Jute, 180 lbs. rove per ton £12 £12 
€ p» aie (brazed) .. . per lb. 104d. 1044. Í ., Manila, 24 thread . per ton £82 10 £32 10 
» Wire, basis T per lb. Rid. ва. к Zinc, Sheet (Vielle Montagne bnd.) p.t. | £81 10 £31 10 

ations supplied by Quotations supplied b Quotations supplied by 

a Messrs. G. Boor & Co. f The India-Rubber, Gutta-Percha, and k Messrs. Morris Ashby, Limited. 

b The British Aluminium Company, Ltd, Telegraph Works Company, Ltd, 1 Messrs. Sanders, Wake & Co. 

A Messrs. Thos. Bolton & Bons, 1 Mesars. James & i m Mesars. W. T. lover, & Co., Lid. 

Messrs. Jackson & Till, n Messrs. P. Ormiston & Sons. 
{ € Messrs, Bolling & Lowe. o Messrs. Johnson, Matihey & Oo., Ltd. 


| Messrs. Henry О, Teo а Co, 


p The Phosphor Bronse Company, Ltd, 
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MUNICIPAL ELECTRICAL ASSOCIATION. 


PRESIDENTIAL ADDRESS, DELIVERED АТ BRISTOL ON WEDNESDAY, 
JUNE 147TH, BY MR. Н. FARADAY PROCTOR. 


WE are met together to hold our Fourth Annual Convention, and, 
according to custom, I have as your President the honour of addressing 
you before we proceed to the real business of the meeting; the re- 
ceiving and discussing of papers contributed by members of the 
Association on subjects relating to, or affecting, municipal electrical 
enterprise. 

As this Association has very little past history there is corre- 
spondingly little food for remarks upon the subject of its completed 
works, I therefore propose to just touch upon some of the matters 
now in hand or requiring early attention. 

The primary object of this Association is to guard and promote the 
interests of municipalities in connection with electrical matters in 
general, tbis being brought about chiefly by the interchange of ideas 
and experiences. At such meetings as the present we have the oppor- 
tunity of discussing each other's ideas and generally enlarging our 
own, as well as enlarging or directing the minds of the public. 

We have a very full programme before ua; it is a matter of regret 
that a longer period than three days cannot be allotted to the ordinary 
business of our meeting. Great good results from the meeting 
together of councillors and engineers interested in the development 
of electrical enterprise; this alone is full recompense for the energy 
spent in the working of our Association. 

There are now 83 а operating electric lighting works, 
and of these 61 have joined this Association, including most of the 
principal cities; the total membership being now 208. 

The growth of this Association fairly represents development of 
municipal working. When our Association held its first convention 
three years ago, 134 local authorities had powers to work electrical 
un ings, whilst now there are 235. During the same period 
"A ME of companies with such powers has only increased from 

The total capital expended by local anthorities having works in 
operation is now about £5,000,000, of which sum £4,500,000 is at 
present represented by our Association. 

The scope of municipalities as traders is being more keenly dis- 
cussed now than it ever has been before, but no matter what limita- 
tions may be made, it seems certain that municipal enterprise will 
continue to increase as regards what may be termed the large 
monopolies, water, gas, tramways, electricity, and telephones. 

The action of the Government in connection with telephone 
matters foreshadows what would probably result if large achemes 
for electric power distribution were also sanctioned. If later on such 
schemes should be allowed to proceed, it appears likely that the 
a aris would ultimately combine and form a huge monopoly like 
the National Telephone Company. 

In the case of public requirements municipalisation seems to 
spring up as the natural course between the formation of huge 
monopolies and ruinous competition. Even where companies do 
not combine healthy competition is not secured, owing to the 
working being such as we have in the case of insurance companies, 
where a ring is formed, a tariff drawn up, and an end put to 
competitive tendering. When company work reaches the stage 
now arrived at as regards insurance, it is time that such work be 
municipalised or taken up by the Government. In the case of 
insurance, I would advocate a Government department. The risks 
таги better divided, and sufficient experts could be more essily 


retained. 

It is desirable that all public streets should be under the com- 
plete control of the public authority, including any works that are 
executed under their surface, more especially if the occasional or 
frequent disturbance of the paving is necessary in connection with 
such works. 

Under the main arteries of a large city subways should be con- 
structed for the passage of pipes and cables. Were all these under 
one control, it is likely that such would be formed, but while the 
responsibility for the streets is divided between the local authority 
and two or three companies it cannot be expected that such arrange- 
ments will be made. 

Where works are restricted to the district of one local authority, 
they should be in the hands of that authority. If they arespread over 
the whole country, asin the telegraph system, they should be in the hands 
of the Government. If the works extend to the districta of two or 
more local authorities, they should, as far as is reasonable, belong 
respectively to the different authorities. 

It is often argued that a Corporation or Vestry cannot manage a 
commercial undertaking as well as a private company, and that there 
is not the same continuity or even intensity of interest; if this is so, 
would it not point to the desirability of a change of system regard- 
ing the appointment or term of office of the councillors or vestrymen ? 
Speaking impartially as а consumer of electricity, I would say, if the 
members of the Corporation cannot manage the electric lighting, get 
rid of the members, but leave the electric light. Bat is it 80? A 
company is not usually managed by the individual directors, though 
it may be by one of them, and a change on the board does not alter 
thetacticsof the whole company, so long as the actual managers remain. 
The same applies to working under a municipal committee; the actual 
management is, or ought to be, carried on by the permanent official. 
It is possible, and even likely, that some slight change may occur in 
the committee every year or two, but the leading members usually 
remain for much longer pericds; the weakest point in the municipal 
mansgement of electricity works at the present time is the unsta- 
bility of the so-called permanent ofticial, more appropriately termed 
the engineer. It is more important to a Corporation than to а com- 


pany that its official should remain during an extended time, for the 
very reason that changes are more po быз occur on the committee 
than on a board of directors, and yet how often these changes are 
allowed to occur in the case of electrical undertakings! 

The cause of this continual moving about is not difficult to trace. 
A few years sgo, whenever a scheme of electrical equipment was 
required, a consulting engineer would be engaged who would pro- 
bably be retained for some years after the permanent саш һаа 
taken up his duties; the most common practice now—judging from 
the technical press—is to advertise for the permanent official at once, 
and require that he be capable of designing and drawing up specifi- 
cations for the works; the talary attached to such an appointment 
would naturally be greater than that of an engineer engaged for 
superintendence only; consequently many engineers will apply for 
the post advertised who have been appointed on the old lines, 
although they perbaps have at the time the wiole responsibilities of 
the design of new works without such extra services and responsi- 
bilities being recognised. The common practice in mauy towns is 
that an official shall not receive increased emoluments unless he is in 
possession of an offer of an appointment elsewhere. 

Reference has been made to the fact that consulting engineers are 
not now во often engaged to the preliminary portion of an 
undertaking as hitherto. In many instances this is ill judged, as in 
the case of undertakings where there is no reasonable prospect of 
great development at an early date the services of a permanent cfiicial 
with really good qualifications cannot be reasonably obtained: it 
would therefore be much better that an experienced consulting 
engineer should be employed. 

The more difficult instance is that of a municipality owning an 
electric lighting undertaking and a tramway to be converted or con- 
structed for electric traction. The tramway engineer, if sach exists, 
wishes to keep the whole of the works in his own hands, and the con- 
sulting engineer cannot shut his eyes to the fact thatit he advocates 
a system distinct from the existing electrical under he will 
probably be engaged to carry the scheme into effect. Bat if he 
expresses a decision in favour of combining the electric traction with 
the electric lighting works, his share in the organisation of the new 
system is likely to be very much less, and his fees will be affected in 
a similar manner. Ол the other hand, if the municipal electrical 
engineer be consulted he may be slightly prejadiced in favour of a 
combined system, but not necessarily so, as there should never be 
more than one chief electrical engineer in the same ares, and thus the 
electrical section of the works, whether they be lighting, tramways, 
or power distribution, should in any case come under the one man. 
The solution of the difficulty seems to lie in the direction of the 
employment of the consultant on a pre-arran scale, such not 
being dependent in auy way upon the combination, or otherwise, of 
the systems. 

A scale of fces, based upon the miles of track to be equipped, 
would be as fair and worksble as the existing payment by com- 
mission on the amount expended. At the same time this would not 
ош to excessive expenditure, as is the case with the existing 

e. | 

The same principle might with advantage be applied in connection 
with other works such as buildings, with a view to economy as regards 
capital outlay. 

Turning to the question of revenue charges; there is a great deal 
to be learned from a careful analysis of the working of under- 
takings which cannot be abstracted from any existing tables or 
other publications. We are all required to make returns to the 
Board of Trade, showing the results of our annual working on 
similar lines, but these returns do not go far enough to be of much 
value to the engineer as regards details, and unfortunately the Board 
of Trade does not tabulate and publish the returns so made. In returns 
published certain works are shown as baviog attaiced excellent 
results in one or other detail of costs, but there are no direct means 
of discovery how the results are arrived at. In one case fuel may 
cost next to nothing, and in another it may be Puri s at too high a 
price. Either of these errors may arise when fuel is obtained from 
the Corporation gasworks; the question being how much of the ex- 
pense can be fairly allotted to the gasworks and how much to the 
electrical. Under the heading of mansgement there may be next to 
no charge for accountancy, expenses, &c., these being under the con- 
trol of the city or borough acoountant's department, and perhaps 
charged in with rates and taxes or not charged at all. In one instance 
where an undertaking made a record during its first year of 97 5 
tions the results were aided by charging practically the whole of the 
chief's salary and a considerable portion of the assistants’ to capital 
on account of extensions that had been carried out. On the other 
hand there are шару instances where the supervision of capital works 
isentirely charged to revenue. It is an unfortunate fact that the 
record-making stations have not generally been those whose supply 
is praised for its regularity, and the detsiled records kept are very 
meagre. The log sheets as a rule contain little information of real 
value, whereas they should be the principal source of information and 
subject of analysis. The council of this Association has made one 
fruitless attempt to get а table compiled that would meet the want 
felt. Another attempt will shortly be made, when it is hoped that 
the general body of members will respond not only by supplying data 
regarding their own works, but by offering suggestions for the im- 
provement of the forms issued. There is doubtless a considerable 
amount of labour involved in collecting the information required, but 
this is slight compared with the benefits derivable. 

A task which this Association should take in hand at an early date 
is that of drawing up a scheme for the appropriation of charges under 
the headings appearing in the Board of Trade returns, and such sub. 
headings as seem desirable. 

Though we cannot lcok back upon great achievements, an important 
reduction of fire insurance rates has resulted from the efforts of the 
Association ; but taking into account the very small amount of inflam- 
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mable material used in up-to-date works, the rate ought to submit to 
a further considerable reduction. 

Insurance compsnies would do well to turn their attention 
more carefully to the question of the wiring of private premises. 
This Association, instead of drawing up wiring rules, as was origin- 
ally proposed, has joined the Institution of Electrical Engineers 
in this matter, but little has been said as to the method of ascer- 
taining whether attention is paid to the rules in individua] instances. 

When reading a paper before the Bristol Insurance Institute, 
about six years ago, I advocated the appointment of an inspector, 
or inspectors, by insurance companies jointly, such inspectors to 
supervise electrical installation work during progress, the fees being 
paid by the different companies in proportion to their respective 
interests in the buildings inspected. Buch appears to me to be the 
most reasonable way of safeguarding at orce the consumer and the 
insurance company. At the present time the usual practice is for 
the cheap wiring installer to persuade the consumer that the insula- 
tion test taken by the corporation (or supply company) is scfficient 
guarantee cf good work, whereas it affords little or no protection 
whatever, and is often taken merely to fall in with the Board of 
Trade regulations, which require the suppliers of electrical energy 
to be satisfied that there is not excessive leakage on a consumer's 
premises. 

The Board cf Trade, ав усп are all aware, has recently introduced 
a Clauses Bill before Parliament with reference to electric lighting. 
The avowed object of this Bill is merely to save the frequent 
reprinting of exactly identical matter by codifying model clauees; 
there are, however, some alterations from the existing model form. 
For instance, there is & re-arranged clause excluding the month of 
August from all consideration in the service of notices upon the 
Postmaster- General. Though why Post Office holidays to the extent 
of one month should be allowed for in an electric lighting Bill is not 
quite clear. 

On first hearing of the existence of this Clauses Bill, a sub-com- 
mittee was appointed to consider the same, and report to & special 
general meetir g of this Association, if necessary. It wassubsequently 
thought desirable to approach the Board of Trade with a view to 
certain amendments. 

Although they have been approached by the town clerk of one cf 
our largest cities, by this Atsociation direct, and by a member of 
Parliament, the Board of Trade decline to receive & deputation, or 
consider any amendment of the Bill, as they consider the slightest 
alteration would probably lead to its rejection for this session. They 
have at the same time pointed out that all amendments may be made 
in each of the special orders as hitherto. 

The passing of this Bill would make it much more difficult to get any 
desirable amendments authorised by Parliament, whilst there would 
be little gaincd by anyone. 

It were well, therefore, that the Bill should be thrown out until 
such time as it can be presented in a complete condition, dealin 
with all matters requiring reform. In the meantime we should ali 
carefully consider the matter, that we may be prepsred to deal with 
the whole question when it comes up again. Partly from lack of 
time it was in the present instance considered expedient to let the 
lesser items drop, devoting our energies almost exclusively to the 
insertion of a stand-by clause. 

The question of the period allowed for the repayment of loans is 
one requiring early attention. There is a great diversity in the prac- 
tice in different places, and the term authorised varies to an extent 
which is extraordinary when taken in conjanction with the fact that 
the loans are for works having a similar character of permanency. 

For instance, for depreciation and sinking fund G w sots aside at 
more than 20 times the га рег cent. provided by the Belfast Оогрога- 
tion. The most usual period allowed by the Local Government 
is 25 years, this being а very much shorter period than is usually 
authorised by other authorities. 

The sverage annual amount set aside for electrical works by pro- 
vincial municipalities being 24 times greater than that provided by 
the different metropolitan authorities, it would be well that the Act 
should de woe es рес over which ST € рате они extend, 
having regar the permanent nature of the ing, and to 
the arrangement that the value of the works shall be maintained from 
revenue. 

In deciding the period of repaymens, the Local Government Board 
take into consideration the life of the cular article in which the 
capital is to be expended; but this is surely an erroneous prin- 
ciple, as it makes provision for the replacing of worn-out material 
from furtber capital, а method which certainly cannot be com- 
mended, and is not, I believe, practised. Provided the works are 
properly maintained, the whole system must have one degree of perma- 
nency. Thereought, therefore, to be no difficulty in coming toa decision 
as to the term of years applicable to the repayment of loans for all elec- 
tricity works used for similar purposes. Whatever term be authorised, 
the first repayment should not fall due during the first year or two 
years after the loan is contracted, for it is the evident intention of all 
parties concerned that the undertakings be self-supporting, and under 
the present system of making tbe first half-yearly or annual repay- 
ment within a year of the money being raised, there must be a call 
upon the local rate, since the first instalments fall due before any 
revenue can be earned. 

I have one other matter to bring before you, in which I trust you 
will all take a personal interest. 

At the suggestion of your past President (Mr. Woidingham) a 

b enevolent scheme has been prepared. 

Through the kindness of the Institution of Civil Engineers we have 
modelled our scheme upon that of the older institution. The fund 
to be raised is for the assistance of persons who have been members 
of this Association, or of their families. The fact that such a fund 
is not immediately required to be drawn upon renders this the most 
appropriate time for its inauguration. While we are young and 


vigorous we should lend such support as our means will permit to a 
nd in the interests of those who labour in the same field as our- 
selves, 

The particular branch of the profession to which we belong, even 
at this early atate of its existence, is over-crowded. It is difficult to 
enter, as in addition to a scientific education, an apprenticeship to 
engineering should be served before entering a generating station, 
even in the capacity of a pupil or improver. Not only does this 
mean the payment of a premium twice during the courte of training, 
but what is much more serious, the occupation of a considerable 
number of years, at the end of which the individual is at best only 
qualified for a position of charge engineer. For this position the 
salary at first would not exceed £2 per week, perhaps even less, and, 
therefore, there are likely to be many in the ranke who cannot make 
adequate prcvision for misfortunes which may come to them. Under 
the tcheme at present arranged an annual subscription of 5: will 
secure one vote at all meetings, I should much like to be able to 
announce before the close of our meeting this morning that every 
member present had undertaken to subscribe a4 least бз. annually 
(which sum, I would рош out, is only about 14. per week). Though 
the disbursements are limited, the source and amount of subscriptions 
and donations is in no way controlled. 

In conclusion, I beg to express the desire that from our gathering 
this summer you may all reap instruction, pleasure, and health. There 
is, I think, no more fitting opportunity than the present for me to 
mention that the thanks of the Association are due not only to those 
whose hospitality we are accepting, but to others who have extended 
invitations which we would most gladly have taken advantage of, 
had time allowed, amongst whom I may mention the Corporations of 
Oardiff, Exeter, Newport, and Taunton. 


APPROPRIATION OF PROFITS AND REPAYMENT 
OF LOANS. 


By Bailie Muaotay, 
Convener of the Electricity Committee of the Glasgow Corporation 


My last paper on the Appropriation of Profits and Repayment of 
Loans" created an amount of interest for which I was unprepared, 
and it was subjected to pretty severe criticism by those who advccate 
the application of the profits of municipally-managed gas and el! o- 
tricity undertakings in reduction of rates and taxes. Careful recon- 
sideration of the subject, giving all due weight to the opinions of the 
speakers who followed me and of the public Press, does not at tbis 
day materially alter my conclusions as then expressed, and though I 
am prepared to admit that it would be sound policy for the Corpora- 
tion of Glasgow to vote on a special occasion, say, а sum of £5,000 
or £10,000 out of the gas or electricity profits to be applied to effect 
some local public improvement for the benefit of the genera! body of 
ratepayers, I contend that it is neither good nor sound finance 
systematically to keep up the = of gas or electricity in order to 
transfer annually large sums relief of rates, It is well known 
that some corporations have for many years taken large sums 
out of gas profits. The mere fact that in the electric lighting 
provisional orders, the power to do this is restricted to a profit 
of 5 per cent, shows that the Legislature had become aware that 
an excessive amount had been taken out of gas consumers, 
which called for safeguards in the case of the more brilliant 
illuminant, Much was made of the fact that it is the rate- 
payers who are responsible for the debts of gas and electricity 
undertakings, but it is forgotten that these undertakings when 
efficiently managed, are so eminently profitable that the risk of any 
recourse to the rates is infinitesimal. Farther, the consumers pay for 
reserve and sinking funds, which will in the course of time leave the 
ratepayers in possession of remunerative undertakings absolutely free 
of debt—going businesses—in a word, excellent assets. Is not this 
giving the ratepayers generally an interest, and a good interest in the 
rofits of a d ment, in return for their pledged credit in borrow- 
transactions ? 
e most serious ges i made by my critics, was that the Oor 
poration of Glasgow bad in some way evaded Board of Trade 
, and had created a number of small réserve funds that 
they were not entitled to have. I was at а loss at first to know what 
funds were aimed at, but I suppose my critics were striking at the 
depreciation written off the land, buildings, machinery and plant 
items in the capital account. 

In reply, I have simply to say that the members of the Corporation 
of Glasgow would be y wanting in ordinary business capacity if 
they allowed either their gas or electricity accounts to be stated 
without an adequate amount for depreciation and renewal of all 
wasting or wasted assets being debited against revenue. I think the 
charge of evading Board of Trade regulations is absurd, and in this 
connection I have simply to say that the Glasgow Corporation Elec- 
tricity орыста. books and accounts are audited and approved 
by one of the most eminent firms of chartered accountants in Scotland. 
А fullabstract of these accounts, stated on Bcard of Trade lines, and 
setting forth all depreciation and sinking and reserve funds, is sent to 
the Board of Trade annually. The Board of Trade have not offered 
any observations on the accounts, and I feel justified in saying em- 
phatically that certain of my critics gave utterance to an unfounded 
charge, which closer examination of the facts before speaking would 
have dissipated. I believe that there is a growing feeling in English 
municipalities in the direction of letting “every herring hang by 
its own tail, and probably Glasgow's example will be followed 
more and more every year. Undoubtedly the transfer of large sams 
from remunerative undertakings tends to hide from the ordinary rate- 
payer any extravagance or failure to economise in purely spending 

epartmenta. Many councillors would resort to any shift rather than 
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incur the odium of raising a rate. The departmental system of 
management under the Oorporation of Glasgow prevents a “ hotoh- 
potch " being made of rates and revenue, acd a healthy rivalry grows 
up between departmental committees, which in the end tends to make 
rates, taxes and charges correspond somewhat with the value 
received by ratepayers and consumers. 


THE INSTITUTION OF CIVIL ENGINEERS’ 
CONFZRENCE, 


BOME NON-INTEGRATING ELECTRIO METERS. 
By Prof. Witttam Epwarp Атвтох, F. R S., A. M. I. O. E. 


Materials.—The five most important metals employed in the con- 
struction of electric meters are copper, iron, steel, phosphor bronze, 
and some alloy of high resistivity. A few years ago copper of 98 
per cent. conductivity (Mathiessen's standard) was considered good, 
now it is stated tbat copper of 105 per cent. conductivity can bs 
obtained commercially from Mouchel, of France. The great increase 
in the electric conductivity has been attributed to greater density of 
the material; but there seems to be consider. ble doubt about 
this, and it is desirable to try whether a still further elec'ric 
improvement, possibly even a relatively large one, might not be 
pou by using much greater care in removing the last traces of 
purities. It is also important to find out exactly how the variation 
of m e with temperature increases with increase in the el, ctrical 
urity. 
d Soft iron for needles of electrical instruments should have small 
remanent msgnetism and small coercive force, while both these 
qualities should be large in steel for parmanent magnets. A 
large magnetic improvement has been effected in commercial soft 
iron during the last few years, and even steel can now be purchased 
in ingote having a far emaller coercive force than the so-called 
iron practically employed for electric apparatus six years or 
seven years ago; and by constructing the meter so that the mag- 
netic induction is kept low, soft-iron instramen‘s may be used for 
measuring alternate currents and prersures with fair accaracy. 
It should be remembered, hcwever, that althongh the number 
of turns and the maximum rcale reading may correspond with а 
number of ampere-turns which produce only а small induction 
with a sine or a flat wave, such instruments may read wrongly if 
the wave be peaked. A satisfactory compensation for variation in 
the frequency is effected by shunting the instrument with a self- 
induction, and experiments should be made to devise some such 
devics to compensate for the wave baving a peak. 
Tae manufacture of steel m has much improved duriog the 
past few years, as indicated by the following results obtained from 
tests on steel magnetised with а foros exceeding 200 :— 


—— 


Residual | Coercive 
magnetiam. force. 


1885. Oil-hardened steel tested by Dr J. Hop- 
kinson 


eae LII) өег eve see 11,300 12 
1893. Glaas-hard pianoforte wire tested by 
Prof. Ewing ... m 505 | 9,500 45 
1898. morum steel tested by Madame 
uri 


eee | [I 85 
| 


This marked increase in the coercive foroe, which is of great import- 
ance in preserving tke of permanent magnet types of 
measuring instrumenta, has been brought about partly by improve- 
ment in the 555 of the material, and partly by greater 
experience having gained regarding the proper way of bardening 
magnets. Still greater improvement may certainly be anticipated. 

In instruments employing a spring control, and in which, for 
magnetic reasons, steel cannot ba used, phosphor Ъториз is the 
best elastic metal, but it is far excelled by quarts as regards the 
absence of sub-permanent set. A really satisfsctory methe d of 
coating quarts with even a metallic layer of sufficient conductance 
to serve as the flexible electrode for an electrcstatic voltmeter 
using a spring control is very desirable, but better still scme metallic 
MET possessing the mechanical propcrties of quarts is well worth 
se: king. 

Alloys possessing higber and higher resistivities ard smaller and 
sm.ller temperature coefficients are being constantly brought to 
notice, but no one sems to be seeking for a substance with a 
small temperature cor ficient and а small resistivity, although that 
ie the kind of substance that is needed for many purposes, as, for 
example, to wind voltmeter coils with and the bobbias of moving 
coil instruments used with a shunt for the measurement of large 
currente, 

Galvanometers —The moving coil type of instrument has effected 
& revoluti n in galvanometry, and where low resistance and short 
period are desired it greatly surpasses the moving needle type. 
No moviog-coil galvanometer, however, bas yet been constructed 
that will even indicate the existence of the small currente which 
certain moving-needle galvanometers will measure accurately. De- 


ve opment ofthe moving-coil type of instrument is at present limited 
by the comparative smallness of the field produced by a permanent 
magnet, the limiting thinness that can be given to the в'тір of metal 
used for the suspension, and the slight trace of msgaietism that 
remains in the, so-called, non-magnetic materials, used in constructing 
the оой, even after the application of the best method for freeing 
them from magnetiam. In view, however, of the great improvements 
that have been introduced into moving-coil types of galvanometers 
during the past few years, and of the fact that a given volume of 
wire possesses such an enormously greater value in the moving coil 
than in the ordinary moving-needle type of instrument, it may not be 
too sanguine to look forward to moving-coil galvanometers rivalling 
moving-needle galvanometers for all purposes. 

Ammeters and Volimeters.—Instruments depending on the action of 
one coil on another without iron generally use a workiog field 
of about 59. Therefore, since the field on a central station switch- 
board often exceeds 20, the disturbance may bo very great. Indeed, 
the error arising from the current in the leads alone of sach an instru- 
ment may be serious. Toe importance of using copper of much higher 
conductivity than at present obtaioable, so as to employ many more 
convolations of wire without increasing either the volame or the 
resistance of а coil, is here manifest. Some soft-iron needle instru- 
ments bave also fields not exceeding about 7), and are, therefore, 
quite useless for central station work, unless protected in special ways 
with soft-iron magnetic shields. 

The field in which the coil of some moving-coil instruments turn is 
as high as 1,200, and it might be expected that small stray fields would 
produce no error, But, asa matter of fact, the iron pole pieces, and 
especially the iron core, concentrate the stray field on the onil, so that 
a stray field of only 0 5 when parallel to the field of the instrument, 
msy produce an error of 04 per cent., or nearly 10 times as great as 
the ratio of the fields alone would lead one to expect. The employ- 
ment, however, of an astatio pair of narrow coils without an fron 
core greatly reduces this error. 

For measuring large alternating currents it is desirable to 
employ a small transformer giving a msximum secondary current 
of some 10 am which can be easily led to an ammeter at a 
safe distance from the main cable, and by keeping the resistance 
of the secondary cironit low, the transformation ratio will not be 
affected by char of frequency. The best way at present of 
measuring small alternating currents is by means of an electrostatic 
vx ltmeter shunting a non-inductive resistance. 

Electrostatic voltmeters have practically no errors due to stray 
magnetic fields, unless they are rapidly alternating. In that case, 
unlesa the nex dle and inductors be properly sub-divided, eddy currents 
may be induced ard a disturbing force introduced. The error due to 
impedance is practically zero, as the capacity of a dead-beat electro- 
static voltmeter with a 12-inch pointer need not exceed about thirty- 
millionths cf а microfarad. Pivot friction and brush discharge 
between the needle and inductors introduce the greatest troubles, and 
it is dificult to obtain as much damping as is desirable, Ooating the 
inductors with mica, enamel, &c., greatly reduces sparking between 
them avd the needle, but not the brush discharge with an alternating 
potential difference, and is, therefore, of little practical use. A better 
method of stopping the brush discharge tbau by immersing the whole 
instrument in oil is much needed. 

Megohm-meters —Direct-reading ohm-meters, measuring up to 50 
me gohms, are now obtainable, but apparatus is also needed to enable 
the insulation of an electric light cable to bs tested where laid. At 
present cable is often supplied whicb, although possessiog only а 
fraction of the specified insulation, is passed because suitable testing 
apparatus can be used only in а laboratory. 

y cordial thanks are due to Mr. A. Campbell for assistance 
rendered in the preparation of this note. 


Prof. Arnron's paper was intended to be read in absiraot, but 
va really rendered longer by the verbal notes interpolated by the 
au Or. 5 

He exhibited an exploring оой for use in examining the fields of 
dynamcs, and that in the neighbourhood cf switchboards, &«., and 
produced a board upon which he had mounted specimens of flexible 
wires and insulated cab!es, which had bsen supplied to come up toa 
certain specification which required an insulation resistance cf 300 
megohme per mile for flexible wire, and 2 009 megohms for the cables; 
be bad tested the samples, and the details of results were given on 
the board. The insulation resiatance of the flexible wire varied from 
4,500 megohms in one sample to 0 001 megohm in another, and that 
of the cables varied from 4 300 megohms in one case to 277 megohms 
in another. 16 was very desirable that some instrument should be 
brought out which could enable the consulting engineer to have the 
cables and wires tested upon the job itself. 

Mr. EvRBRSHED opened the discussion by pointing out that ever 
since 1886 he had been endeavcurirg to get perfectly soft iron 
without hystere-is fcr use in instruments. He tried ferrotype 
plate, tin plate, and all other vari-ti:s, but could find по suitable 

on. Prof. Ferraris had described а msgnetic oxide with no coercive 
force, but he got а sample and found the ttat:ment was a delasicn. 
He dissolved iron in mercury, but wi'h no better result. He also 
obtained a sample of chemically pure iron and found the coercive 
force equal to that of cast-iron, and he could now get iron better 
then the old ferrotype iron and with a coercive force of опу 1:5. The 
author’s table was rather misleading. All the good alloys for re- 
sistance coils were made in Germany. He then described some of his 
own instruments and said the fields in the small sizes were about 
1,200, and in the larger sizes about 2,500. He thought artificial 
jewels might be better thau the sapphires now used, as scratches were 
now left in. There was no satisfactory electrostatic voltmeter for 
100—110 volte, and this tyre was, in his opinion, of no use for pres- . 
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sures below 1,C00 volts. Не had used а Kelvin electrostatic volt- 
ib for 10,000 volts, and at 13,000 volts it sparked across to the 
needles. 

Mr. CRoMProN agreed that suspended coils give greater accuracy 
than is possible with moving needles which were useless in the 
ordinary laboratory owing to the stray magnetic fields. No great 
improvement had been made in steel for віх or ssven years. Ae to 
t:sting cables it was a mistake to specify too high an insulation 
resistance, as such cables would probably rapidly deteriorate while 
oe of moderate insulation resistance would probably ba more 

ating. 

Major OarprEw regretted that at present it was quite impossible to 
jadge as to the permanency of the magnetism in magnets used for 
example in electricity meters, so that these instruments could not be 
absolutely relied upon. An electrostatic voltmater might give an 
inaccurate reading merely owing to a little slackness in the connec- 
tions of the wires to the terminals. He advised Lord Kelvip to use 
iridio-platinum for the euspension in his instrument, but found it 
impossible to get the fatigue out of the metal. 

Mr. HAMMOND thought it desirable to fix upon a definite chemical 
comp: sition for what had b:en termed somewhat vaguely soft iron.“ 

Dr. KRRRR DT thought the cable makers should not be blamed; he 
believed they hai introduced certain material: into the India-rubber 
with a view t» improving the insulation resistance, but he feared 
that these materials had caused breakdowns. They were, however, 
greatly indebted to cable makere. 

Prof. AYRTON, in replying, laid stress again upon the desirability of 
А a instrament for actual testing of cable while it was being 
netalled. 


THE RELATIVE ADVANTAGES OF DIFFERENT KINDS 
OF POWER FOR TRAMWAYS, LIGHT RAILWAYS, AND 
MOIOR CAR TRAFFIO, BOTH HEAVY AND LIGHT. 


By Тномлв PABKEB, M. Inst. O. E. 


Tus effort to deal with the subject indicated by the title of this 
paper is intended to induce discussion; to obtain data of the various 
methods and points of interest, and place them on record. 

Horse- Traction i8 the oldest method by which tramways have been 
operitsd, and there are ample data available. Its slowness, the 
o::upation of a gr:at lan th of the road, and the bad sanitary con- 
ditions caused by the refuse from the animals, the element of rick in 
tte temper of the animals, variable cost of food, the great de:truc- 
tion of the horses by the very heavy work. These facts and con- 
ditions, by long ussge, have become unnoticeable, and do not appear 
to come within the scope of public vision, when jadging of the 
efforts made by engineers to replace the horse by mechanical means. 
Bat the always present cash quantity has condemned horse traction 
on tram ways. 

For cost of tramways oparated by horses taken under average con- 
ditions, see Table, paze 999. 

Steam is quicker than horees, less costly for results, but has greater 
disadvantages, viz :—Much greater weight, and occupying greater 
length of road, the emission of carbonic acid, carbonic oxide, sul- 
phurous acid, steam and smoke, practically into the dwellings along 
the route, and among the people, the unsightliness and noise, make 
ite use in public streets a painful burden to the community, and, as 
«x perience shows, not to be borne when better means can be found. 
Tae objections leave little hope for the future of direct steam-driven 
tramways. 

Tae appended costs are taken carefully from practical workings, 
ace Table, page 999. 

Compressed Air is & more con t, and has better prospects 
of success than steam, if the two had to settle their differences 
&'one. 

It is free from many objections compared with steam. There is 
little interference with the atmosphere. The small amount of direct 
firirg makes it possible to use only one carriage for motor and pas- 
s ger; water need not bs carried. The total dead load to passenger 
is in ite favour. It needs frcqaent stations for supplies, as the dis- 
tance it is possible to run with ons store of pressure is limited. Its 
friends are very active at present, and it is hoped we may hear their 
сазе and obtain some practical account of its working. It appears to 
Бате higher economy than can be obtained by steam direct. The 
author has no working data he can give. 

Cabir.—Endless cable, as а method for driving tram ways, has high 
morits in many respects. It occupies а minimum length of road. Its 
speed is fair. It is free from nuisances of steam or horses, and it is 
handy. Its drawbacks are: heavy initial outlay; its occupation of 
the street; the slot difficulty, of carrying sewer and other require- 
mente in or acroes the street in which it is laid; the continued noise 
of the ronning rope under the streets causing, in some instances, 
considerable depreciation in value of property; the stoppage of the 
whole system upon the breaking of the cable, and the heavy costs 
attendant upon the system. Taking the statistics of installation, 
there are very few cable roads being put down now, and we may 
ac:ept the verdict of the public that the cable has ceased to compete 
successfully wi:h other methods. 

There zre some tramways being driven by gas engines working on 
the car, but no reliab!e practical data are Available. The verdict 
of passengers is, that they are required to inhale considerable 
кшш of coal gas with the atmosphere їп the neighbourhood of 
the cars. 

Electricity.—At the present time electricity is, by general accord, 
selected as the best method for driving tramways. In electricity we 


have a very flexible system which admits of great variation of powers 
being used at varying points on the same system. There is no 
nuisance, as with steam or horses. The minimum length of road 
occapied ; speed can be low for inter-town work and high for suburban 
traffic; cars are easily handled; energy is used efficiently; main- 
tenance is not excessive; streets are not more occupied than simply 
by the pair of rails, so that taking up streets for laying sewers and 
pipes, or other needs, is not complicated. The disadvantage is the 
conductors being carried overhead. Oonductors have been used in 
other forms, but it sppears fairly settled that the overhead wires, by 
their small first cost, the simplicity and security of insulation, and 
the readiness with which repairs cau be carried out, are accepted, at 
least for the present. 

Accamulators have been introduced on to cars the carry them 
through the crowded streets, being cha whilst in the suburbs, 
running from the line, and discharged by inter-town ranning. Acou- 
mulators have been installed on their Bournbrooke section, by the 
Birmingham Central Tramways Company; but, although still run- 
ning, have not met expectations. The loss of capacity of the cell 
under the conditions of use was a great difficulty. 

The energy required to drive the accumulator cars was approxi- 
matsly 46 H.P.-hours per car-mile, whilst the quantity of energy 
necessary to drive а car of equal capacity with overhead conductors, 
is 2 15 E.H.P.-hours per car-mile, the speed being much faster and the 
gradients heavier. | 

Railways, Light and Heavy.—HRlectricity as a means of driving 
light or heavy railways is under best conditions if employed for long 
rune, and under its most inefficient conditions when upon to 
make frequent startings. There is by the steam locomotive practi- 
cally the same energy economy with one journey per day as 50 
journeys per day. For electricity it is necessary first to put down 
the motive plant, dynamos, and conductors, throughout the system, 
and to provide the motors for hauling the trains. For lines where 
few trains are required, electricity does not compare with steam, as 
the сара! outlay for running а fow trains is the same as for running 
а number. 

If we take а case, say, of two towns 50 miles apart, such as London 
and Brighton, which would support a continuous connection, and by 
the length of run put electricity under good conditions, electricity 
could give 15 minutes-interval trains, and run at 75 miles an hour, 
doing the distance in 40 minutes by trains of 100 tons, at 24d. per 
train mile, covering ocsts of power. Such a case shows how com- 
pletely electricity takes the field under fair conditions, «nd the 
advantages are not only in point of power, cost and speed, but the 
track need not be so costly, as the weight can be evenly distributed 
throughout the train, the weight of the train being brought in for 
adhesion and traction. A 100-ton train would be equal in capacity for 
passengers to а steam train of 140 tons. The cost of maintenance of 
permanent way and rieke would be much reduced. 

If we turn to a case where electricity is under its worse conditions 
in comparison with stesm, we are able to refer to well-matured data. 
The Liverpool Overhead Railway is восі acaso. It has been running 
for nzarly teven years, and is in direct comparison with a number of 
similar línes worked by steam. 

A most important difference between electric motors and tbe 
steam cylinder when starting into motion is, that in the electric 
motor no effort is obtained unless current is passing through the 
motor, and the torque is proportional to the quantity, while steam 
p its efforts and is liberated to exhaust only in proportion to 
motion. 

Motor Cars.—Steam was early in the field, but the requirements 
needed to make moderate success possible are only of modern achieve- 
ment. The conditions of the vehicle and road make still further 
variation of the boiler, engine, and condenser ne before the 
steam motor car can be a standardised article of manufacture. With 
regard to gear, steering, brakes, and wheels, there are openings for 
improvements and new applications. 

There are some good approximations to success of the steam type. 

Oil Cars.—Much has been done to render tolerable the close associa- 
tion of passengers with mechavical movements and rapid explosions 
forming the combination we call an oil car. Still much is 
with regard to safety from explosion and fire, reduction of vibration, 
and efficient transmission. The prospect is that it may bs practicable, 
with reasonable first outlay, depreciation and cost of fuel, to run an 
oil car successfully for a much cost than horses. The movement 
has brought about great improvements in the oil engine, but only 
light oils have been successfully used. Electricity is chiefly used as 
a means of igniting. Speeds of 1,000 revolutions are obtained, or 500 
explosions per minute. 

Electricity.—In applying electricity to motor cars, we first met the 
question of weight of accumulators. This has, by improved motors, 
gear and accumulators, within very recent date been reduced to 
1 H.P.-hour delivered on to the car at about 56 lbs. inclusive, so that 
5 owt. of cells is sufficient to operate а car, as against 16 cwt. two 
years ago. Motors, gearing and methods of stecring have b2en much 
improved. The following data are from one of the best examples I 
have had tha opportunity of testing :— 


Weight of car, complete, without batteries 9 cwt. 
T batteries es Nes ssi m 5 „ 
Total  ... 05 14 „ 
Total weight, with four paeser gers eas 20 „ 
Discharge, on level, 12 amperes at 80 volts 9 miles per hour. 
Approximate Н.Р. ies - я с 15 
Safe distance sii © 40 miles. 


Oae motor, double reduction gear 1,200 revolutions. 
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Opgratiyvs Costa or Rossisa Osm Can-Mirs bg THE DiPPAREST 
SySTEM3 BXOMERATED 


| ‚ | Liverpool 
Horse Steam. ! Electric 
БЭС ЕРТ 1 А Cable. |. ‚ Overhead 
traction. | traction | Overhead. Railway. 
n N нега Рі 22 E B 
d. d. d. | d. | d. 


Drivers’ and conduc- | | 
' 25 35 2867 
| | 


see 2 49 
Generating station, ! 
including coal, oil, ' | 
wages, waste, &c "E M 1 * | 046 
Repairs, locomotive | | І 
engines 175 s | 
Motors iss ies eh 
Machinery “ө, | 0 84 cee 39 
gs 050 , 042 0€37 
Harness, &c 092 ss. T css T 
F'uel ... М . 165 0835 | .. 
Lighting 003 033 ! 004 002 | 
Horses, including | | 
forage, shoeing, | | 
attendance, re- | | 
newals, &c. — 361 $e „ 
Management: Genera | | 
expenses... ../ 073 126 018 , 015 0416 
! à 
Total. 778 | 89) 4 40 | 3 157 | 4316 
Oarrying capacity 268 654 | 54 30 140 
Weight empty . 12:75 ton · 12 tons 


47 tons | 43 tone 31 tons 


* Could not obtain reliable figures for generating costa. 


Mr. THORNYOROFT said that the subject of this paper was ons of 
great interest to cngineers. Mechanically propelled vehicles on 
common roads formed an important section of traction, and in that 
section steam would play an important part. Hə considered that 
electricity was mainly of use for long runs, and that it could not 
expect to absorb the whole field of traction. The law restricting the 
weight of a road vebicle to 3 tons was, he considered, too striogent, 
and at least 1 ton more should be allowed. He regarded electricity 
as being of great advantage in certain cases where the moving cars 
could conveniently be connected with stationary machinery by means 
of a wire, bat this excluded electric vehicles on ordinary road service. 
Accamulators on road vehicles, he thought, ought to be included in 
the weight of the vehicle, as is done in the case of the boiler in 
steam-driven vehicles. Steam car builders were obliged to use very 
expensive materials for their machinery, such as aluminium and high- 

grade steel, in order to cut down the weight of the vehicle. 

Mr. A. L. Stzavenson, of Darbam, said that this paper pestes 
to raise the whole question of haulage, and tbat as it inclu light 
railways, it seemed to him that a mining engineer's experience with 
those underground would not be out of place. So long ago ав 1867 
he had indicated an underground hauling engine, first with а full 
load of 45 half-ton tubs, and afterwards with none, the main hau'ing 
rope being coupled to the tail rope by which the empty waggons are 
pulled inby, and found that the work done in hauliag the fall ones 
alone amounted to 56 per cent. of the total load with the ropes and 

е; this was with a gradient of 1 in 31 against the 


waggons 
load, and with wheels not exceeding 10 inches. The writer of that. 


paper thinks that the cable system, owing to its heavy cost, has ceased 
to compete with other systems; apparently that is so, but have other 
systems been sufficiently long in tion to enable their full cost 
yet to be accurately known? What do we yet know of the effect of 
10 years' runniog upon boilers, engines, motors, and gear wheels, 
where there are any; on the trimlioes and adjacent pavement when 
in the hands of private companies? Has sufficient allowance been made 
for these things when salio; such comparisons? Time is reqaired 
to prove it. With respect to the horse, it may ba admitted, ae the 
writer says, that the question of cost bas condemned horse traction, 
but before dismissing such an old servant, it may be well to glance at 
one of the causes of the early breakdown of horses when used for 
tramway work. Ia 1887 he had oocasion to test the work which 
some very fine 17-hand mine horses were doing, for this purpose he 


fitted up a dynamometer,and now produced for the first time one of the 


s he then took. By this he was enabled to show what a 
powerful horse can work at during a short time, aud also the dead 
pull at the first lift away, and for a special test by spragging the 
wheels he asceriained that for a distance of about 30 yards a horse 
can do nearly five times 33 000 lbs. raised 1 foot. Moria's fine work, 
“ Sar le Tirage des Voitures," should be read by those interested in 
tramway or motor car work. Mr. Parker next rather summarily dis- 
misses gas engines, there being “ no reliable practical data available.” 
Perhaps his search for information has not been extended sufficiently 
far, bis chief objection to that form of traction apparently being to 
the “considerable admixture of gas with the atmosphere of the 
neighbourhood ;” оп this he may be referred to the erider os of Major- 
General Hutchinson, Board cf Trade Inspector. When before ths 
House of Commons Oommittee on Tramways Mechanical Powers 
Bill, he said respecting steam traction: "I travelled on the top of 
the engine with my nose over the funnel for two miles, and I 
did not perceive the least atom of noxious vapours comin: 
out.” Now what has b:en done once can be done again, and 
it is only through carelessness or ignorant mansgement 
that both steam and gas have fallen into such thorough dis- 


repute, but it will be a mistake to hold these motive powers 
too chsap, or to suppose that the last word has been said aboot 
them. With respect to the workiog coat of gas motor trams, 
Mr. Baker, in his excellent report to the London City Council, says: 
—" A line of saven miles (single track) has been more recently 
installed at Blackpool, and appears бо be working economically, the 
expense of running per car mile is stated to be 441., а cost which 
compares favourably with other systems of traction.” Finally as to 
costs, much seems to depend on the conditions of work, the cost or 
allowance for repairs and depreciation, a question very ар: to Ъз 
shelved. Thus, in his statement for overhead electric in comparison 
with other systems, Mr. Parker gives or allows nothing for 

motors, machiaery, fael, and ends with a total cost of 3 157d. as cost 
of ru per car mile. Bat it is evident that the q1estion will not 
be fiaally got rid of by such omissions. Electricity ranks high in ite 
cleanliness, sp»ed, and general suitability to public requirements, 
without бас in to its support, economy—on which there is yet 
much room for dispute as to ite superiority; much safer would it 
be to adaere to the strong points of ita resoarces, and not raise 
пова опе in which it may be said that you may prove aaythiag 
y eures.“ 

Mr. Рлвкив, in reply, said that in his experience it was very diffi- 
cult to obtain reliable analyses of costs of different systems of traction. 
It was easy enough toget large quantities of data, but the systematic 
analysis of these was rendered extremely difficult on account of the 
discrepancies between the costs data from diff, rent sources. The 
figares in his own table, however, he considered were quite reliable. 


METHODS OF ELECTRICAL TRANSFORMATION. 
By Ja MES SWINBUBNB. 


Тню only transformer to be considered a few years ago was the 
ordinary stationary alternating transformer; but with modern 
developments of extra urban supply stations, and with general 
supply systems, the most important transformer may soon be one 
of the numerous forms of dynamotor. A system of transform: 
tion in the sense of the title mea as a system for transforming energy 
at tbe power house to energy delivered to the consumer, and 
therefore a large subject. 

‘The general tenden:y, or fashion perhaps, for there are fashions 
even among engineers, is to generate triple currents, and to trans- 
form them into direct currents locally. There are other poss ble 
systems, however, such as generating high pressure direct currente, 
generating single or double carrents, with transformation into any 
sort desired at the supply end. 

As regards the generators, the dir.ct current has the objection of 
high pressure commutator, and perhaps somewha* ex ra cost. The 
direct current was, however, originally put out of the running, because 
it demanded a dynamotor instead of а stationary transformer; but 
now that the rival systems demand the same when direct carrent 
apply is contemplated, direct current generation requires recon- 
sideration, at least for moderately high pressures. It has never had 
fair play. The extra cost of the dynamos is а small matter, and 
their efficiency апа the efficiency of the whole system еы ba higher. 

The most important question is, in long distance work, the leads, 
consisting of copper and insulation. All sorte of precise statements 
as to the copper needed by each system are made, but such state- 
ments are meaningless unless the assumptions on which they are 
based are atated. 

' Take first the question of copper only. The first consideration in 
& comparison is, What pressure is to be used? "The next, Is it the 
maximum, the effective, or the mean? The third, Is it as compared 
with the earth or with other partsof the circai;? It will be assumed 
that in all alternatiog currents the maximum pressure has to be 
taken as being the critical pressure as regards insulation rupture, 
and especially as regarde life. For comparison a set of definite cases 
may ba taken, say 10,000 volte and 2 square centimetres of copper at 
& 8 of 200 amperes per square cantimetre. 

Case 1.—The system earthed at a middle point, no wire to be 
more than 10,000 volts from earth. Tne direct current is then 
29,000 volts and 200 amperes. The single alternating has 7,100 each 
side, the double alternating the same, but has its thick wire grounded 
and has smaller currents. The triple current has a middle point 
earthed, and though its wires never go over 10,000 volts above earth, 
they go more from each other. | 

Oase 2.—Оле condactor to ba earthed. This із а condition that 
may b» compulsorily enforced, and practically means concentric 
mains with little insulation on outside conductor. In this case the 
direct current has 10,000 volts aad 200 amperes, the single alternating 
7,100 and 200, the doable alternatiog is as before, but the triple 
carrent comes down considerably. 

Oase 3 із where the diffarence between no two conductors exceeds 
10, Co0 volts. In each case the leads have a total area of 2 «quare 
centimetres, and a density of 200 amperes per square centimetre. 

These resulte may be tabalated thas :— 


[ 


| 

Output in. Output in 
Case. | Bystem. | e | Саве. | System. иар 
| { ane 

1 | Direct T xs 4,000 2 Double alternating 1,650 

1 Ringle alternating 9,894 * Triple ЕУ se | 9,894 

1 ' Double „, 1,650 3 Direct ИИ 2,000 

1 Triple vs "T 5,000 8 , Ringle alternating 1,419 

2 | Direct us is 2000 | 8 Double " 1,170 

2 Sing'e a'ternating 1,412 8 | Triple si — 2,834 
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In all these cases the triple current is best and the direct second. 

The next question is insulation, to which little attention is gene- 
rally given. Questions of insulation resistance must be discarded as 
& criterion, and it must be remembered that the disruptive strees is 
not uniform throughout the insulation. The thickness of insulation 
has been calculated out оп the assumption that at no part of the 
dielectric must there be a stress exceeding 20,000 volts per centi- 
metre. I¢ is unnecessary to give the calculations. The formula 
comes out— : 


log. - 
og. B т t log r, 


where п is radius of insulation, в is the pressure, в the maximum 
stress, and r the radius of the wire. It must be insisted cn that this 


TRIPHASE, 


CH (5) 
D. pent kilowatts. 1,650 kilowatts. 


A. 624. „ 
Case 1.— 10,000 VorLrs From Елвтнер Porr. 


(ө) 
e %0 È 


D. 2,000 kilowatts. 


Oase 2.—10,0:0 VOLTS FROM EARTHED CONDUCTOR. 


e coo 


9,894 kilowatts, 
L 99 


Олав 3.—10,000 VOLTS ввтукик CONDUCTORS. 


DIRECT AND ALTERNATING. DIPITASE. 


5,000 kilowatta. 


1,650 kilowatts. 9,994 kilowatts. 


1,750 kilowatts. 


is only an assam 
a rule as this. 


The whole question of loss by dielectric hysteresis is left out of 
this consideration. My own experience in this direction is with con- 
densers rather than cables; but if there had been time it would 
have been considered too. It is important, and this way of losing 
power is peculiar to alternating and multiple currents. . 

Аа to cost of transf if direct current is nasded for distribu- 
tion there is not much to choose; if alterna is to be delivered 
the single alternating system has a clear lead right through. 

As to convenience in measurement aod handling, the direct current 
is far ahead, closely followed by the alternating, and the double and 
tha triple come in a long way behind, if at all. Capacity effects, and 
all sorte of inductive effects are drawbacks peculiar to alternating 
and multiphase work. They are more troublesome in multiphase 
work. Bare A oie conductors ought to be considered with reference 
to incipient discharge at tte surface, and waste of power in the air. 
A tubular conductor is thus preferable and sometimes necessary, 
instead of a solid rod of the same cros; sectional area. 


Ia the absenoe of the author, Mr. James Swinburne's was 
read by Mr. Orompton. idit 

The discussion was ed by Major OABDEW, who said that in 
comparing alternating with direct current by taking the maximum 
voltage, the former system was bandicipped. He considered that 
the virtual E.M.F. should be used as the value for alternating cur- 
rent. It the maximum voltage were taken, the shape of tbe wave 
must be known. In cases of shock there were three elemente—time, 
pressure iu the circuit, and power bshind the pressure. He knew of 
a case where а momentary shock of 2,400,volts had caused no injury. 


He thought the author had been hard on the diphase system, and he 
considered the two-phase really was four-pbase as usually four wires 
were necessary. For direct supply continuous current was the beet, bat 
impracticable for high pressures, single alternating was next best ; two- 
phase was suitable for larger areas where power and light were both 
required, toth phases could then be used for the motors; the three- 
ре should be kept for long.distanoe work with & motor at the 


en 

Dr. Epwanp Норктнѕон said the diagrams in the author's paper 
were practically unintelligible; to take 10,000 volts as а basis of 
. was unfair to the direct current plant and 2,000 volts 
would be fairer. The economy of three-phase work was shown. 
Rotary transformers were simple, and they must look to the United 
Btates for experience. Present practice there seemed to point to the 
desirability of having a great central station producing three-phase 
current at 5,000 volts and distributing to a number of sub-stations. 

Prof. Овюновк agre d with Major Oardew about alternating current, 
and cited a cass in which he recantly had to testa submarine cable 
with 80 or 40 volts, and he considered that the virtual E M.F. should 
be the basis of comparison. 


with a common return introduced complication. А Bill before 
Parliament last year asked for power to supply 2,000 square miles of 
country with electricity and the expected saving was in cost of coal. 
He calculated the cost of copper would be £125,000, and reckoning 
10 per cent. to cover interest, sinking fand, and maintenance, then 
the saving in cost of coal would need to be £12,500 yearly. 

Mr. Овомртон thought Oase 3 in the papsr the most interesting, 
but the information given was very incomplete. The three-phase 
system might be used for power jobs where the load factor would 
not exceed 0 7, and in such a case there would be no saving on cost of 
copper over direct current. He had recently seen Mr Brown, of 
Messrs. Brown, Boveri & Oo., and he told him that Swiss and 

engineers were agreed that there was no saving in copper on 
the three-phase system over tbe direct current. | 

Sir НЕнву Manos objected to the remarks made by the author 
about cable manufacturers, he had had India-rubber covered oables 
in use in Oxford for the last seven years with 1,000 volts direct current 
and no faults had occurred, the distances were abont 1 to 1j miles, 
and Ho company was paid for about 75 per cent. of the electricity 
generated. 

Sir W. Н. Prezos took exception to the improper remarks made 
by the author about cable makers. If the cables supplied were not 
sound it was probably because the materials had not been properly 
inspected by the consulting engineer. It wae a great evil that 
public bodies wero employing so many men of little or no experience 
to carry out important works. He referred toa case at Lagos on the 
West Coast of Africa, where a death had occurred from a shock due to 
000 ms only, the first fatal case in his knowledge with such a 

i 
ur. Borromiey thought the cable makers did th:ir best. He 
heard that Lord Kelvin had just returned from Rome, and raid that 
tbe insulating material of the cables showed signs of crambling 
away. 

Mr. Scort thought the price of rotary transformers about double 
that of the stationary type, but at present the 30 kw. віхз only ran 
at 1,200 revolutions. He suggested that it might be built to run at 
3,000 to 4,000 revolutions with a vertical spindle and ball bearings, 
aud the coat be reduced. 

Mr. VavDBEY considered that hitherto the machinery had received 
far more attention than the cables. Ten years was at present a long 
life for a cable, and a great deal of cable had been found useless after 
а life of five or six years. Ground containing slag or salt would roin 
lead-oovered cables very soon. What would bs the condition of 
sheet steel armouring in damp places after 12 years' use? 

Mr. С. E. SradRoOoLIrrr bad described his cquilibrium system last 
year in a paper which had to be taken as read, and he now brought 
it forward once more. 


MECHANICAL TRACTION BY ELEOTRIOITY. 
By Gaanvittzs О. Comxanmax, M. I. O. N. 


In the installation of mechanical traction by electricity on tramway 


systems the point to be considered is how this form of traction com- 
pares in cost of construction and working with that it displaces; and 
what are the conditions that make fora bigh ora low cost of working. 
It will doubtless b> admitted that unless such form of traction were 
financially пи to other forms it would not be adopted; bat it 
will be useful to inquire wherein this particular superiority lies, as 
this indicates the direction in which the ekill and resource of the 
engineer should chiefly be turned. The cost of constructing and 
equipping an electric tramway system is very much greater than the 
cost of a horse system. The receipts d ды car-mile may not be much 
greater, and with the largely increased mileage run, may p be 
even lets; ther: fore, unless the expenses per car-mile of the electric 
system are very much less than the expenses of the horse system, 
whence can be obtained the large additional net revenue required 
to pay interest and sinkiog fund on the greatly increased capital 
invested? It is accordingly to this lowering of the cost of eleotrical 
working that the attention of the engineer should be chiefly directed, 
and the bast results in this respect can be ob:ained only by care in 
construction. 

In the firat place, on what item in working cost may a saving be 
looked for? 
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In the matter of es of men on the car, no saving can be 
effected ; two men would be needed on the electric as on the horse 
car, and the electric employés may even be expected to require 
higher wages. The maintenance of car-body— painting, repairs, 
and so forth—would be practically the same in either case; the 
maintenance of the electric equipment of the car is an addition to 
апу expense of the horse system: so also is the overhead wire and 
feeder system; the maintenance of the track would be greater for 
the electric system, including therein the bondiog. In all these 
items the cost in the total would be greater for the electric than for 
the horse system. There would be some advantage to the el:ctric 
system in being able to run at a higher speed, thus distributing the 
wages of mctormen and conductors over а larger mileage in a day, 
and reducing the amount of that item per car-mile. But tris is not 
a large amount and would not compensate for the increase in the 
other i*ems mentioned. 

The only item remaining to be considered is the power used in the 
service, and it is in this item alone that the saving can be effected. 
For this reason the power house on an electric system is the point to 
which the intelligence and skill of the engineer should be mainly 
devoid. It is upon tbis that the financial success of the undertaking 
depende. If it is carelessly constructed with engines, boilers, and 
appliances that do not ensure a low cost cf working, then it is certain 
that buta small profit—and perhaps no profit at ali—will be realised. 
It is certain that no great financial success will be secured. Every- 
thing that will reduce the cost of producing the electric current 
D be sought out and applied in the construction of the power 

ouse. 

The cost of horse traction—and by this is meant the cost of borse- 
koep, wages of grooms, shoeing, veterinary expenses, but exclusive 
of drivers’ wages—may be taken as varying from 34d. per car-mile 
in an easily worked town such as Glasgow, to 53. per car-mile in а 
hilly and more diffi:ult town, such as Liverpool. This is the cost of 
horse traction arrived at from the working of fairly large systems 
showing 7,000,000 car-miles annually in Glasgow and over 4,000,000 
in ‚еко. The cost of electric power for traction on the over- 
head trolley wire system should, with economical engines, boilers, and 
heat saving appliarces, be under id. per car-mile for an eaeily 
worked 1еу.1 town, and for a more hilly town with steep gradients, 
but slightly over 44. per car-mile. The cost here meant is the cost of 
all wages, fuel, water, oil, &e., in the power-house, tcge:her with the 


cost of maintenance, repairs, and up-keep of the plant. The cars 


driven by this power are those weighirg about 64 tons when empty, 
and capable of sating 26 passengers inside. But in order to 
ensure this low cost cf working, every care must bs taken in the 
power house. In choosing ite site, it should be placed close to a 
plentifal supply of water, where all that is requisite for condensing 
purposes may be had at a nominal charge, or merely for the cost 
of pumping. A river, canal, pond, or the sea, would afford what is 
needed. It should be conveniently situated for the supply of coal 
from railway line, canal, or wharf, so as to save the charges of 
handling fuel. Ose shilling per ton saved in cartage would amount 
to a very considerable sum in a year in a large traction station. But, 
needless to say, the most important matter is the type of engines, 
boilers, and heat savers to be used. The writer favours low sped 
(70 revolutions) compourd condensing engines, such as are built by 
numerous English fi ems, boilers сї tke Lancashire or Galloway type, 
with Green's economisere. A plant of this char: cter was constructed 
апа worked under the writer's charge on the Montreal Electric Street 
Railway, with the result that tbe cost of prodacing current was a 
little under one farthing per kilowatt-hour, and the cost per car mile 
less than а half penny in the open months of the year, when coal could 
Ъз obtained for 9s. per ton. The ccnsumption of coal was 3 48 lbs. 
per kilowatt-hour, or 260 lbs. per E.H.P.-hcur, and this was 
maintained during months cf working. The average for a whole year 
was only 275 lbs. per E.H.P.-hour. It is not pretended that this 
is a phenomenally low rate of consumption. On board many of the 
large ocean-going steamers as low as 1:50 lbs. of coal per H.P.-hour 
has bzen reached with triple expansion engines; but the writer 
believes that few electrical power houses have bzen able to show 
better results than these mentioned. Nor is the reevlt to be 
al tributed toa very large output; precisely similar resul:s can be 
ob'ained by using s milar appliances on a smaller scale. In the 
Montreal house there were six 800-H.P. engir ee, and the daily output 
of current averaged 43,000 units. Bat the author has recently 
obtained similar 1esults with a small cable plant on the Birmingham 
cable system. In 1897 this plant consisted of a pair of single- 
cylinder engines running at 53 revolutions of 287 maximum H.P., 
with Galloway boilers, and no special heat-eaving appliances. It was 
necessary to increase the engine power to meet increased traffic. The 
author put in a pair of superposed compound condensing engines of 
400 H.P., running at the same speed as before, and obtained con- 
densing water from a well in conjunction with a tank and cooling 
tower. The result was that the consumption of fuel was reduced 
from about 325 tons per month, or 89 lbe. per car mile, to 6 5 lbs. 
per car mile; and the introduction of Green's ecoromisers bas 
further reduced the consumption to 47 lbs. per car mile, or to about 
3 lbs. per H.P.-hour. On the Birmingham small cable system, the 
saving does not amount in money to a large sum, but on a great 
electric system running, say, 7,000,000 car miles in the year, 4 lbe. 
of coal saved per car mile, at 9s. per ton, amounts to £5,625 per 
annum; snd it is this consideration that gives emphasis to the 
plea for an economical power house plant. 

To return to the previous line of argument. Note what a large 
saving is effected when a cost of 44. per car mile for power is 
substitute d for 5d.; оп а car mileage of 7,000,000 it means no less a 
sum than £131,250 per annum! and indicates the source wLeace the 
increase of net earnings may be obtained to pay for the heavy cost cf 
electrical installation. The whole cost of working a large electric 
system, including working charges of all kinds, should be under 


54. per car mile; but this can only be obtained with a carefully 
constructed power house, where the worke’ cost of the current is cut 
down to a minimum. 

The limits to which this note had to be confined prevent the intro- 
duction of any more elaborate figures or etatistics than those given ; 
but enough has been said to indicate that, in the writer's jadgment, 
it is to the power house that the chief attention should be directed 
in order to ensure the financial success of an electric system. Ober 
parts of the system claim attention, but it is on this that success or 
failure mainly turns. More money can be lost on the one item of 
power than would рау all the other working charges, and whetter 
the high potential system with transformers, or tbe multiple unit 
system be adopted, the successfal working ultimately depends прод 
baving engines and boilers that will do their work with a low con- 
sumption of fuel. 


THE ELECTRIC LIGHTING OF THE CITY. 


Last Thursday week the Court of Common Council hada very lengthy 
sitting to consider the question of the proposa granting of a pro- 
visional order to the Charing Cross and Strand Electricity Supply 
Oompany. 

The Streets Committee reported as follows :— 

" Agreeably to your instructions of tbe 29th ult, & letter was 
addressed to the City of London Electric Lighting Company intimat- 
ing that, although your honourable Court is advised that the existing 
contracts are null and void, you do not desire to take advantage of 
the circumstance provided they are prepared to come to satisfactory 
arrangements in regard to the supply of electricity to private con- 
sumers; and the company were requested to forward any further 
proposals they might desire to make at the latest by Thursday morn- 
ing, the lst inst., it being pointed out that upon their reply would 
depend the nature of your answer to the Board cf Trade. It will be 
in your recollection that the compaoy had alreaty cffered to reduce 
the maximum price to 6d. per unit as from January lst next, pro- 
vided the Corporation would withdraw its request to the Board of 
Trade to defer the grantiog of the formal approval by that depart- 
ment of the company’s system cf continuous current. 

" We now submit the following reply received from the company: 
‘Sir,—In reply to your letter cf the 29th ult., І am instiucted by 
my directors to state that they are unable to make any further pro- 

than are contained in my letters of the 17th and 24th ult. 
It is impossible that, in justice to its shareholders, this company can 
immediately reduce its charge to private consumers to 6d. Iam to 
point ont that the price fized by the Corporation is 81. per unit, gub- 
ject to a sliding scale which, iu the terms of the contract, is not yet 
applicable. Notwithstanding, the company bave voluntarily reduced 

e price, апд, as I bave already stated, it is the avowed policy of the 
board to make further reductions as the financial position of. the 
ccmpany permite. The question of price is nof, however, the only 
one involved in the matter of giving an efficient supply to private 
consumers. There is the question of providing for the additional 
50,000 to 60,000 lamps which will bave to be supplied next winter. 
Oa D.cember 20th, 1898, tbis company received from the Board of 
Trade a distinct intimation that they intended to approve the addi- 
tional system of supply proposed by this company, and on the faith 
of such intimation my directors have ordered machinery, and bave 
made arrangements for the expenditure upon continuous current plant 
of thesum of upwards of £70,000 to enable them to cope with 
next winter's increased demand. The Board of Trade, however, 
at the instance of the Corporation, are deferring the 
giving of their formal approval of that which they had 
already intimated their intention to approve. My directors 
invite the serious attention of the Corporation to this 
matter, as its action is calculated to seriously jeopardise the efficient 
supply of current to the citisens during the coming winter. I am to 
add that the introduction of the continuous current supply will not, as 
has been stated, involve а general reopening of the strects, but all that 
will be necessary will b» to open the streets at & very few places in 
order to join up existing conduits.—I am, Bir, your obedient servant, 
J. CECIL Во. 

" We have very cart fully considered the said letter and further 
discussed the question of the future supply of electricity in the City ; 
and, having regard to the fact that the before-mentioned cffer cf the 
company to conditionally reduce the price of the electric light to private 
consumers to 6d. per Board cf Trade unit as from January let next 
did not find favour with your honourable Court, we could come to 
no other conclusion than that the company’s answer is unsatisfactory, 
and that under the circumstances competition would be desirable, 
with a view to obtain a cheaper and more efficiert supply of elec- 
tricity in the City. In view of the létter from Sir Courtenay Boyle of 
the 24th ult., which was submitted at your last meeting, intimating 
that, in deference to the wishes of the Corporaticn, he would defer 
presenting the report on his irquiry to the Board of Trade until the 
дад inst., we at once forwarded to Sir Courtenay Boyle a copy of the 
company's reply, and informed him of the decision we bad arrived at 
in reference thereto, pointing ont, however, that the resolution we 
had come to would require confirmation by your honourable Court. 
We now ask you to confirm our opinion that, having regard to the 
unsatisfactory nature of the reply of the City of London Electric 
Lighting Company, competition, subject to such terma and conditions 
as may be approved by your honourable Court, would be desirable in 
order to secure efficiency of electric light and reasonableness of 
charges, and recommend that Sir Courtenay Boyle be informed 
aceordingly.” — 
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Mr. ALGAR (Candlewick) suggested that the Court should hear a 
second report from the committee on the subject. 

Mr. WALLACE (Vintry) objacted to both reports being dircussed as 
one. If there were to be any competition within the City, surely it 
should come from the Corporation. The Board of Trade and no one 
else had fixed the maximum cost cf the current at 8d. per unit. He 
believed that the matter should be taken out of the hands of the 
Streets Committee, and that the time had arrived when some attempt 
should be made to come to a settlement. For that purpose, he 
thought, two Aldermen and two Commoners should be selected to 
settle the dispute. If competition were insisted upon, the Oorpora- 
tion would simply be handed over to another company. 

The following report from the Streets Committee was then read :— 

“ Since our last report, dated the 5 h inst, we Lave received the 
following letter from the Board of Trade with refearenc:> to the appli- 
cations for provitional orders for the supply of electricity in tbe City, 
together with a copy of Sir Ccurtenay Boyle's report after his recent 
inquiry at the Guildball in the matter: ‘Sir,—Electric Lighting 
Acts, 1882 and 1888. With reference to previous correspondence on 
the subject of tbe applications by the Charing Orces and Strand 
Electricity Supply Corporation, Limited, the Metropolitan Electric 
Supply Company, Limited, and the Smithfield Markets Electric 
Supply Company, Limited, respectively, for provisional orders under 
the above-mentioned Ac's in respect of the City of London, I am 
directed by the Board of Trade to transmit to you the enclosed copy 
of a report made to them by Bir Courtenay Boyle after his recent 
inquiry in the matter. Iam at the same time to state that the Board 
approve of the rccommendations contained in the report, and pro- 
ү to act in accordance therewith. А provisional order will there- 

ore be granted to the Charing Cross and Strand El.ctricity Bupply 
Oorporation, Limited, and the applications of the other two com- 
раке will not be granted І am to add that the Board propose to 

old & meeting at this office on Friday next, 9th inst., at 3 p.m., for 
the purpose of settling clauses, and they would be glad if representa- 
tives of the City Corporation could attend.—I am, Bir, your obedient 
servant, T. Н. W. PELHAM.’ 

“The conclusions arrived at by Sir Courtenay Boyle are as fol- 
lows :—‘ With re to the agreements between the City Corpora- 
tion and the City of London Company,I am of opinion that they 
cannot ba held to give that company any exclusive right of supplying 
electricity for private purposes within the City. The Electric Light- 
ing Act, 1888 (Section I.), provides that the grant of authority to any 
undertaker to supply electricity within any area, whether granted by 
license or by means of a provisional order, shall not in any way binder 
or restrict the granting of a license or provisional order to the local 
authority or to any other company or person within the same 
area. In 1889, after an exbaustive inquiry into the question 
of the electric lighting of the metropolis, Sir Francis 
Marindin reported that in the abstract competition is 
desirable as tending to keep down the price, and to cause 
the manufacture and supply cf electricity to be carried on 
with all the attention ard energy which it is possible to 
devote to it." The Board of Trade thereupon adopted the policy, as 
regards the Metropolis, of granting powers to two bodies in respect of 
the same area, ard this policy has been confirmed by Parliament. 
The two petitions to which I have referred, and the evidence tendered 
by various w.tnesses tend to show that there is a considerable foeling 
among consumers, ratepayers and others in favour of a competitive 
supply in the City. After a careful consideration of the evidence and 
arguments put before me, I am of opinion that a competitive supply 
is desirable both in the interests of private consumers and of the 
public, and I recommend that it be authorised. Having regard, how- 
ever, to the representations made on behalf of the Corporation, I do 
not think that powers should be given to more than one of the appli- 
cant companies, and it remains to be considered, therefore, to which 
of the companies powers ehould be given. The operations of the 
Smithfield Ocmpany have been very limited. They have no statutory 
powers, and the strength of their financial pcsition is not such as to 
justify exceptional conzideration. Nor do their past operations afford 
а guarantee that they would. be able to give a cheap and efficient 
supply of energy to a large and important area like the City. For 
these reasons, and, їп view of the representations of the Corporation 
“that they do not recognise the company in any shape or form,” I 
regret that I am anable to recommend the grant of an order to this 
compsny. Tse Metropolitan Company are already supplying energy 
over a large area adjcining the City. They are constructing a large 
generating station at Willesden, from which, when completed, they 
propose to supply energy for distribution throughout tae whole of 
their areas of supply. This proposal, so far as it relates to the City, 
appears to me to present considerable difficulties, especially having 
regard to the powers of purchase given to local authorities by the 
Electric Lighting Acts. The company do not propose to establish a 
generating station in the City, and in the event of the Corporation 
exercising their powers of purchase, they would, under this scheme, 
acquire meins and distributing plant without any generating station. 
I am of c pinion that great weight should bs given to the representations 
of the Corporation that, in the event cf competition being authorised, 
it should be subject to the Corporation being empowered to purchase 
an undertaking complete во far as the City is concerned. The com- 
pany have displayed great energy in exercising the statutory powers 
which have already been conferred upon them in respect of other 


districts, and were they authorised to supply ia the City I have no 


doub: their statutory obligations would be carried out satisfactorily. 
Their proposa's do rot, however, appear to me to meet the rcquire- 
ments of the Corporation, and I regret, therefore, that I cinnot recom- 
mend tbe granting of an order to them. The Oharing Cross Company 
are also supplying energy over a large area adjoining the City. It was 
stated in evidence that they would be prepared to keep the generating 
and distributing system for the City separate from those for any 
other district, but that, pending the erection of the new generating 


station, they would propose to give a supply from their 
station, where they have spare power available for the purpose. It 
was also stated in evidence that the company would be prepared to 
accept а clause giving the Corporation power to purchase the under- 
taking within & shorter period than that prescribed by the Electric 
Lighting Acts. Iam of the opinion that the proposals of this ccm- 
y most nearly meet the wishes of the Corporation, as set forth in 
the resolutions adopted at the Court of Common Council held on 
April 10th last, and I recommend, therefore, that the consent of the 
local authority be dispensed with in the case of the application of 
the Charing Cross and Strard Electricity Supply Oorporation, 
Limited, and that an order be granted tothe company, subject to 
the followicg conditions: (1) That a clause be inserted requiring the 
company, witbin two years from the commencement of the order, to 
establish a separate generating station for tke purposes of the City 
undertaking. (2) That power be given to the Corporation to pur- 
cbase the City uudertaking at any time after the expiration of a 
reasonable time, to be hereafter scttled, from the commencement of 
the order, on terms to bs agreed upon between the Corporation and 
the undertakere, or, in default of agreement, to be determined by 
arbitration! We now beg to recommend that we be authorited to 
attend the proposed meeting of the Board of Trade on Friday, the 
9th inst, and to prepsre and submit to the Board all necessary 
clauses for the protection of the Corporation, with power to obtain, if 
necessary, the assistance of an electrical expert." 

Mr. Аталв said he thought the letter which had recently been 
received from the City Company should be read. 

The Town CLERK then read a letter signed by the secretary of the 
City of London Electric Lighting Company. It was stated that the 
directors of the company had had before them a copy of Sir Courtenay 
Boyle's report, and they learned that the Streets Committee had 
decided to recommend the Court of Common Oouncil to agree to 
competition. Before the Court took that xtreme view and repudiated 
their contract, on the faith of which £1,500,000 had been subscribed 
by the public, the company desired to place before the Court various 
facts. In the first place, the company had fulfilled the conditions of 
the ccntract in every respect. The price of the current was fixed by 
the Corporation at 81. per unit, subject to a sliding scale which was 
not yet applicable; but, notwithstanding, the company had from 
time to time reduced the cost, and had offered to farther reduce it to 
6d. per unit from January 1st next. The company had expressed ite 
willingness to surrender its rights to light the side streets provided 
that the company received the first offer cf ary contract for the 
lighting thereof; and the company was also prepared to sell the 
undertaking upon terms which would yield & handsome profit to the 
Corporation. 

Mr. Cross (Langb»urn) asked that the resolution of the members 
on the subject from the Langbourn Ward Olub should be read. 

The Town CLERK read a resolution which had been arrived at by 
the members of the club to the effect that in their opinion the only 
solution of the difficulty was for the Corporation to supply ita own 
electricity, and to buy out the present supoly company. 

Mr. ALGAR, in moving the adoption of the report, expressed regret 
that the City of London Electric Lighting Company had not s»en its 
way to meet the committee with some favourable proposal One of 
the reasons which had been given by the company was that it did not 
charge every consumer alike; that some were charged 344. per unit 
for tbe current, while others paid 7d. per unit. It was not always 
that under the existing arrar gement the consumer who used the most 
electricity obtained it at 34d., because if а man had one light burning 
а certain length of time he obtained а reduction, whereas another 
man who used 100 lamps for a less number of hours paid a far higher 
charge. Mr. Algar complained of the action of the City Company at 
the public inquiry, where, he said, no opportunity of asking questions 
was given to the Corporation. On the contrary, the company lef: the 
evidence given by the other companies perfectly whcle and uncon- 
tradicted, and Bir Courtenay Boyle hsd only the evidenoe given by 
the other companies to consider. The committee were similarly 
placed, and on the 2nd inst. the members came to the conclusion that 
the time had now arrived when the citizens should be able to obtain 
а good supply at а reasonable and fair charge. The committee came 
to the conclusion also that the present Supply Oompany, on its own 
statemert, was unable to supply the current at а fair and reasonable 
price. The membors were convinced by the evidence that was given 
bt fore Sir Courtenay Boyle that the other supply companies outside 
the City were willing and able to supply the electric current at a cost 
cf 5d. per unit. As to the report from the Board of Trade, he failed 
to ree how it could have come to апу other conclusion, namely, that 
competition was needed ; indeed, he had never heard a consumer of 
the electric light in the City say that competition was not desirable. 

Mr. C. T. HARBIS (Langbourn) moved as an amendment that the 
letter from the City Company should be received, and that no action 
should be taken thereon. The Corporation, he said, was bound under 
its contract not to support the claim cf outside companies. He 
desired to ask by what authority the Streets Committee had sent Sir 
Couite ay Boyle an expression of its own opinion, especially as that 
opinion was qaite opposed to the expressed opinion of the Court. It 
must have baen sent to influence him. If it was not, why, he asked, 
was it sent? The Board of Trade's report followed directly after- 
wards. He contended that the concessions which had been made by 
the Sapply Company were as reasonable as could be expected, as it 
should not be forgotten that people had invested their money in the 
undertaking on the strength of the contract. A monopoly was able 
to supply the current at a cheaper rate, and that was why muni- 
cipalities p:ssessing the gas supply were able to make it cheaply. 
Tnere would be, he complained, no real competition in dealing with 
only two companies. 

After considerable discussion, we gather from the City Press report 
that this amendment was carried by 89 votes to 46, and it was sub- 
sequently approved as a substantive motion. 
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The Говр Mayor, addressing the Court, said: For two hours you 
have been beating the air, and this has been a us2less debate. Ths 
second report on the paper entirely superseded the first one; and in 
the second place, the B:a:d of Trade, speaking in no uncertain voice, 
distinctly says that a provisional order will be granted to another 
company. This is surely the end of the matter—Mr. Brooke- 
Hitching, rising amid much confusion, moved that the Streets Oom- 
mittee should have the matter referred back to them for further 
consideration.—Mr. Millar Wilkinson seconded this amendment.— 
Mr. Wallace expressed a hope that some delay would take place iu 
order that the committee might have an opportunity of informing the 
Court what they were prepared to advise the Board of Trade to do. 
Why, he asked, should not some delay take place, as the Corporation 
did not exist for the Board of Trade. On the contrary, the Board of 
Trade ex:sted for the convenience of public bodies.—The City Soli- 
citor said the matter could not be further delayed, as the committee 
must meet the Board of Trade on the following afternoon. The 
amendment of Mr. Brooke-Hitching was voted upon, anid rejected by 
a large majority.—M r. Algar ssid he was ssked to move that the reso- 
lution arrived at should be sent to the Board of Trade, and that it 
should be asked not to grant a provisional order to the Charing Cross 
and Strand Electricity Supply Corporation. This was not seconded, 
and it therefore lapsed.—Mr. Wallace then moved that the Streets 
Committee should first submit to the Court the recommendations they 
were going to make to the Beard of Traie.—Mr. Brooke- Hitching 
baving seconded this, Mr. Algar pointed out that that could not be 
done, as the committee must meet the B :ard of Trade on the following 
afternoon. The motion, on the show of hands, was lost.— Mr. Lile, 
amid more confusion, mcved tbe adjournment of the Court.—Mr. 
Brooke-Hitching a:ked whether the Court that afteracon had given 
the Btreets Committee the power to deal with the Board of Trade.— 
The Lord Mayor: Theentire debate has been a waste of time for two 
hours. The Board of Trade will not be bandied about by the battle- 
dore and shuttleccck methods which have been suggested to-day. 

Bir Courtenay Boyle sat at the Board of Trade on Monday for the 
purpose of considering the amendments proposed by the City to the 
provisional order granted to the Charing Cross and S'rand Electricity 
Supply Corporation, Limited, in respect of the City of London. 
After the inquiry heid at Easter, Bir Courtenay Boyle reported to the 
Board that the order should be granted, but that within two yeara 
the company should be required to establish a separate genera'iag 
station for the purpose of the City undertaking, and that the City 
Corporation should bave power to purchase ths City undertaking at 
any time after the expiraticn of a reasonable time to ba hereafter 
settled." The Corporation now suggested, says the Zines, that the 
date of the purchase should ba December 31st, 1907, and that they 
should ba at liberty to purchase the undertaking at ite cost pius 10 
per cent., а guarantee being given to the shareho'ders to make up 
their dividends in the interim to an average of 4 pər cont. per annum. 
The Corporation slso suggested that they should have the right to 
purchase part only, and not necessarily the whole, of the andertaking 
in the City, their main obj et being not to ba compelled to purchase 
the generating station if it were erected outside the City boundary. 
Sir Courtenay Boyle said he should amend the order by making the 
dateof the purchase 1914; and by giving the Corporation the power 
of approving the site of the generating station, but, in return, making it 
obligatory upon them to buy the generating station wherever situated 
in the event of their purcha:icg theCity undertaking of the company. 

The Board of Trade Rzport on the inquiry has b:en laid on the 
table cf the House of Commons. 


BRUSSELS ELECTRICAL EXHIBITION. 


Тн» Brussels Electrical Exhibition was opened on Baturday, June 3rd, 
by H R H. Prince Albert. There were present : —TheDirector-General 
of Posts and Telegraphs, the Eagineer-in-Chief, Mr. Wybauw, 
Director-in-Ohief of lighting іа Brusszls, and manyof the leading 
electrical engineers. 

The exhibition makes a very good show. The following are the 
chief exbibi:ors:—La Socie é Universelle d'Electricité, lamps; F. R. 
Klaege & Co., bells, installations; Tnomson- Houston, phonographs 
and graphophones; Dujardin Lammen-, lamps, ventilators; Wehle 
and COo., Oristallerie; Siemens & Halske, arc lamps, ventilatore, 
carbons, apparatus for measuring insulation, Röntgen ray apparatus; 
Manufacture des Glaces et Produits Chimiques de St. Gobain Ohauny 
Girey, insulators and accumulators; Emile Olosset, bells, indicators ; 
Pavl Mennessier, galvanoplastie, accumulators; Leroy, voltmeters 
and ammeters; Oristallerie du Val St. Lambert, chandeliers; La 
Nouvelle Precision, electric clccks; Van der Bist, bells, speaking 
tubes; Société du Telephone P. ivé, domestic apparatus, ventilators, 
military posts, fire alarms, cooking apparatus; Belf-winding Clock 
Company, of New York; Land & Sce Kabelwerken Cóln-Nippes, 
cables, wires; Société Anonyme d'Appareils Telephoniques, 
telephone apparatus; Deut:che Kaboslwerke, Worms, Hirshmann 
and Co., cables and wires; C. F. Daerr, voltmeters, ammeters, 
clocks; Roimers Eenberg, Lundell's motors, ventilators, insu- 
lating tubes, voltmeters; G. Boty, Bccié é Anonyme, ventilators, 
heating and cooking apparatus; Henri Delvaux, arc lamps, domestic 
apparatus, bells, clocks, cables; Richez, lightning guards, bells, tele- 
phones; Co, Au Oontinental J. Brunt & Co.; Oo. des Bronzes, lamps, 
chandeliers; Robert Dürr, carbons, lamps; Van der Windt, electric 
piano, motore, lamps; L'Etincelle, accamulatcrs ; L'Innovation Indas- 
trielle, desk with electric apparatus; J. Н. Gauveid, bells; another 
exhibitor shows electric pianos, music bi x28, graphophones; Mann- 
facture General de Caoutchouc “Colonial Rubber,” speciality of 
ebonite; Léon Carbeau, Ш; accumulators; Société Anonyme 
J'Electrique, accumulators and medical apparatus; A. Petre & Co., 
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insulators; Felten & Gailleaume, Malheim, cables and wires; 
B»;cióé é Anonyme Pha:*on, lamps, cooking apparatus; F. Van 
Gompel, electric printing machine; Nothmann, electric serving 
machines; Ateliers de Construction Oristophe, electric machines, 
tools, motors; Tudor Ov., accumulators; Allgemeine Electricit ta 
Gesellschaft, Barlin, ammetere, voltmeters, accamulators, cables, 
cooking apparatus; Ecole Nationale d'Elcctricité, all electric things 
made by the pupils; Riesenburger, elec‘ric pianos; W. T. Glover and 
Oo., Limited, Salford, wires, cables, insula*'ed by india-rubber, gutta- 
pe:cha and diatrine; The Simplex Steel Conduit Company, Limited, 
simplex tubes;  Mercier's Patents, Limited, watertight bells; 
Foxcroft & Duncan, London, Sappho aro lamps; Douglas Welle, 
M.I.E.E., Brussels, wires and cables. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


Compiled expressly for this journal by W. P. Taomesom & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
Should be addressed. | 


11,148. "Improvements іа dynamo-electric 
motors.“ 8. G. Brown. Dated May 29:h. 

11,165. "Animprovement in electrolytes for deposit of metals." 
P. MaBiNo. Dated May 29th. 

11,172. Ал improved apparatus for coatrolling el crio c irrente 
especially applicable for charging secondary ba*te'ies for accamu- 
lators.” VzgRrTYS Lrp., and L. J. Steere. Dated May 23th. 

11,177. “Improvements in wireless t:legraphy." G. Mancontani 
the WraeLess TELEGRAPH AND STORAL Co., Lro. Dated May 29th. 

11,169. "Improvements ia electrical mashines.” W. L. Wise. 
(Aktiengesellachaft Elektricl' àá* swerke vormals, O. L. Kammer & Go., 
Germany.) Dated May 29th. 

11,2227. “Improvements iu the ventilation of electromo‘ors, 
dynamos and the like." J. P. Hatt and G. A. RoBzRTSoN. Dated 
May 30:h. j 

11,244. “Improvements in compounds for battery solutions." H. 
BroxENBE&G,]an. Dated May 30:h. 

11,249 “Improvements ia electric devices for propelling and 
controlliag vehicles.“ R. M. Ноктев. Dated May 30:h. (Complete) 

11,253. “ А multip'e series electric incandescent lampholder and 
pluz.” W. N. CorpwELL and G. E. Ору. Dated May 30th. 

11,272. “Improvements in rotary transformers and synchronous 
motors." R. BELFIELD. (B. @. Lamme, United States.) Dated May 30, 

11,325. "Improvements in or relatiag to eleotrio traction.” A. 
BocHgT. Омей May 3186. 

11311. “Improvements in the commutators of dynamo-electric 
machines.” W. Lanapon-Davigs. Dated May 31st. 

11,344. "Improvements in brush-holders for dynamos and like 
electrical machines.“ F. W. Gorsr. (I. Paprian, Germany.) Dated 
May 315°. 

11,315. "Improvements in cartridges to be fired by electricity." 
W. Faigse-Greene and P. E. Kumrr. Dated May 31st. 

11,949. “Improvements in electrodes or plates for secondary 
batteries." L. G. LxrrgmR. Dated May 31st. ( Complete.) 

11,374. "Improvements in apparatus for lighting mineres’ safety 
or other enclosed lamps by electric currents." J. WABRBSINGTON and 
Е. Baows. Dated June 1st. 

11,412. “Improvements iu rotary transformers." 
Murray. Dated June 1st. (Complete.) 

11,418. "Improvements in electric arc lamps." 
Da*ed Jane 186. 

11,422. “An improvement in electrolytic apparatus.” 
RROp R. Dated Jane lst. ( Complete.) 

11,424. “Improvements in accumulator batteries.” 
Dated June 1st. 

11,428. Au improved electro-magnetic device for use in connection 
with the propulsion and steering of ships and for similar purposes." 
D. Bacon. Dated June let. (Complete. | 

11,436. "Improvements in rheostats.“ О. Тгонв aud R. Drerze. 
Dated June 18. 

11,443. "Improvements in electric batteries." W. P. THOMPSON. 
(E. Giglio, Ezypt) Dated June 186. 

11,445. "Improvements in circuit breakers” H. P. Davis. Dated 
Juae lst. (Date applied for uader Patente, &c., Aot, 1883, Bec. 103, 
November 4 h, 1898, being date of application in United States.) 

11,446. "Improvements in systems of electrical distribution." 
С. F. Scorr. Dated June 1st. (Date applied for under Patents, &c., 
Act, 1883, Sec. 103, November 4th, 1898, being date of application in 
United States.) 

11,447. “Improvements in or relating to electric cables.” 
Нитг-Югал. Dated Jane 1st. 

11,449. “Improvements in apparatus for switching on and off 
lamps in electrical illuminations, particularly in advertising.” A F. 
BippLE. Dated June lst. 

11,456. "Improvements in contact boxes for electric tramways 
and the lika.” O. K. Mirrs. (E. Bonnet, J. Panfique, and G Linière, 
France.) Dated June 1st. 


generators and 
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11,506. "Improvements in carbons for electric arc lamps.” J. A. 
FrEMING. Dated Jane 2nd. | 

11,511. "A new or improved apparatus for the electric trans- 
mission of writing or manual signs, or figures, or the like." J. Wzer. 
Dated June 2nd. | 

11,513. "Au improved self-acting mule, with electrical drivirg- 
gear.“ W. BRETSCHNEIDER and C, W. Laurom. Dated June 2nd. 

11,539. “Improvements in apparatus used in wireless tele- 
graphy.” G. Mancomi and Тнк WriBELESS TELEGRAPH AND FINA, 
Company, Limiten. Dated June 2nd. 

11,552. “Improved electric tumbler switch.“ H. J. F. Үоот 
and J. A. Нат ғенев. Dated June 2nd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
Tompson & Co. 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 

23,329. “ Improvements in and connected with substances to pre- 
vent polerisation in electric batteries.” Dr. G. Prarn En. Dated 
October 11th, 1897. Primary Batteries — Тһе depolarising material 
consists of chlorates mixed with other substances which canse them 
to give off chlorine or oxygen by chemical or catalytic action. 2 


ms. 
24,111. “Improvements in electric conductor wire connectors.” 
J. ВногтЕв. Dated October 19th, 1897. Relates to a coupling for 
wires, such as tbe conductor in an overhead traction system, so that 
in case a wire is broken the sections shall be completely disconnected. 
А block having side plates and чесне shapes grooves is suitably up- 
ported. 'The conductors have cylindrical beads, which lock in the 
grooves when the wires are in tension. Instead of cylindrical beads 
the wires may have or be secured to wedges or blocks. Another form 
is one in which the wires have cross pins workiog in curved slote. A 
conducting plate is fitted in each form of connector. 2 claims. 


24157. “Improved clamp connection for electrical conductors.” 
W. Н. NicHOLS and W. T. HgNLEY'S TELEGRAPH WonES CoMPANIY* 
LiwrrED. Dated October 19h, 1897. Ralates to А clamp connec- 
tion particularly adapted for concentric cables. The clamp is 
adjusted before soldering. Each clamp consists of a loop fitted with 
a sliding piece forced down by a pressure screw. The strap bas an 
extension to which the bridge piece is bolted. The sliding piece is 
formed with a cup and perforations for the solder. 1 claim. 


24,382. "Improvements relating to the generation of multiphase 
currents and multiphase electromotive forces from single-pbase cur- 
rents and siogle-phaee electromotive forces and to the utilisation of the 
same.” Е, TiscHENDORFER. Dated Ostober 21st, 1897. R:lates to 
means for generating poly phase currents and polyphase electromotiva 
forces from single-phase electromotive forces for the purpose of starting 
or working alternating current motors, for supplying measuring instru- 
ments, arc lamps, or other electrical apparatus. One form is shown 
applied to an induction motor provided with two windings arranged 
at right angles to each other, and connected to the mains in parallel. 
Та order to shift the phases of both electromotive force and current 
in the coil through equal angles, two induction coils are employed, 
one of which is wound with a single coil and the other with two 
separate coils. The first induction coil and the coil of the second 
induction coil are connected in parallel with one another, and in 
series with the motor coil 11, while the cil 1 of the second induction 
coil is connected across the mains. 6 claims. 


24,470. “Improvements in joint boxes for electric cables.” J. 
SmHrPP and Тнв TRLEGRAPR Manoracronma Company, LIMITED. 
Dated Ostober 22ad, 1897. Junction boxes are arranged with 
detachable sockets ia which the ends of single or multiple conductors 
are permanently fixed by means of fillings, such as solder for lead- 
covered cables, or a mixture of wax, &c., for insulated cables. The 
sockets are attached to the junction box by means of screws. The 
inner conductors of a concentric cable are provided with connections 
attached by sockets. External conductors may be secured to lags on 
the sockets. Fuses and links may be arranged between the con- 
nections. 4 claims. 


24,520. Improvements in overhead lines of electric railways or 
tramways.” P. Dawson. Dated October 22nd, 1897. Electric 
Railways and Tramways with Overhead Conductors.—Conductors, 
frogs for. Toe trolley wheel is guided by ribs, preferably curved, 

ves and flanges, which may be movable. ovable blocking 
pieces, attached to a hand-operated counterweighted lever, block the 
roove on one side or the other. The maia trolley wire ів not cut, 
ut is laid in a groove on the top side cf the plate, and both it and 
ud other wire are secured by solder, clamps, and set-screws. 4 
claims. 

24,884. "Improvements in electro-deposition apparatus.” A. F. 
Нлввіз. Dat zd October 27th, 1897. Relates to apparatus for elec- 
troplating small articles. The tank contains a removable frame which 
supporte, by means of adjustable arms and rollers, the end rings of a 
rotating insulated or non-conductive cage. The latter consiste of an 
open-ended cylinder having а removable end piece and a door, and 
sides formed with а series of grooves having & large number of holes. 
Within the grooves are attached by pins а number of cathode etrips 
connected externally to & series of conductors, each of which is joined 
by & conductor to & commutator rotating synchronously with the 
cage. The wires pass over a rotating wood block, so that tho:e 
conductors at the bottom of the cage are connected to the top 
of the commatator and hence are iu circuit, and those at the top are 
connected to the top of the commutator, and hence are cut ont. The 


cage and commutator are rotated from the shaft by suitable gearing. 
A bracket from the frame carries a bar or bars, to which one or more 
curved anodes are connected. The pin secaring the cathodes have in- 
wardly projecting ends, so that the small articles may be moved about 
thereby during deposition. In a mcdifi»d form, the cage is formed 
of wires interlaced longitudinally and crosswise, and the cathodes 
within the grooves frcm a bar passing through the cage below the 
anode, the parte from the grooves to the bar being insulated. In a 
further modification, the cage is formed of linke, connected by cross 
ага] and having inwardly projecting pieces serving as cathodes. 
ms. 

25,061. "Improvements in switches for electric motors" H. H. 
Tonner, A. TURNER, А. TunmmB, and G. B. AvmvaBD. Dated 
October 29th, 1997. Switches for motors are so arranged that the 
shunt or fleld circuit is first made, and then the armature circuit, the 
resistances being slowly cut out. A long arm is pivoted toa nut or 
contact mounted on a finely threaded screw. The free end of tke 
arm is hooked to engage with the main switch arm, which is ocupled 
with the shunt switch arms. The nut carries the armature contacts 
which rub over the resistance contacts. Oa operating the handle the 
main and shunt switches are first operated, and finally the armature 
circuit closed, the hook leaving the arm. On reversing the handle 
the resistances are first put io, and then the armature and shunt are 
both shut off by the point engaging with the end of the arm, sp:ings 
giving а quick break. A bracket serves as a guide and support for 
the arm. A glass cover may be arranged over the main switch for 
use in emergencies. 1 claim. 


25,244. An improved arc lamp." P. MznscH. Dated October 
30th, 1897. (Date applied for under Patente, &c., Act, 1883, Bec. 103, 
October 11tb, 1897, being date of . in France.) 
Arc Lamps. — A solenoid lamp is made with two shunt solenoids 
wound between di«cs brased on two slotted tubes and enclosed in 
iron to render their action uniform through the mcvement of their 
cores. Tubes and bars form the f ame cf the lamp. The iron cores 
of the solenoids are connected by sn iron bar which carries the lower 
carbon as described in Specification No. 19,399, 4 D. 1898, and are 
hung by cords or chains passed over pulleys and attached to the 
lighter upper carbon holder. This slides cn guide bars carried by the 
end discs of the solenoids. The cords or chains pass through 
perforated plogs in the upper ends of the tubes. The pulleys are 
ratchet toothed to engage with pawls, which are slotted and supported 
on stationary pins, the carbon holders can thus move together freely, 
under action cf the solencids on the cores, Lut can only move apart 
to the extent of the sliding of the slotted pawls on the pins. For 
alternating currents, the iron is laminated and the cores are alit tubes 
filled with filings or wires, and are of different lengths. The pivoted 
pawls may be replaced by straight blades sliding vertically in fixed 
supports with screws limiting their motion. А modified lamp has 
only а single solenoid core, pulley and pawl. The provisional 
specification mentions a lamp with the coils and stationary conical 
cores. 1 claim. 


25,246 A process for the electrolytic separation of metals.” 
Н. von DER LIND R. Dated O.tober 30th, 1897. Relates to the elec- 
trolytic separat ion of metals sach as separating copper, cobalt, nickel, 
tin, zinc, or copper nickle alloys from iron or manganere, the former 
metals existing as platings upon the latter, and consists in employing 
an electrolyte of ammonium carbonate solution. The anode is the 
plated article, and the cathode a metal similar to that to be deposited 
thereon. Tae iron or manganese is not attacked, and may be after- 
wards farther treated in metallurgy. 2 c'aims. 


28,338. ‘Improvements relating to pumps for exhausting electric 
incandescent lamps.” F. J. SaTORWELL. Dated December Ist, 
1897. The residual oxygen or combustion-supporting gas in a lamp 
bulb is converted into highly rarefied non-· combustion supporting gas 
by striking momentarily an electric arc in a chamber through which 
the air in the lamp is drawn cff. The arc is produced between two 
carbon terminals, one of which is flexibly supported so that a slight 
tap will move them apart and produce an arc, or the terminal may 
slide through a mercury-sealed joint. Some of the oxygen is occluded 
in the hot carbons. An incandescent carbon filament may be substi- 
tuted for the arc. 2 claims. 


28,382. “Improvements in and relating to commutator brush 
barriers for electric machines" H. H. Lage. (Oompagnie de 
l'Industrie Electrique, Switz2rland) Dated December Ist, 1897. 
Brush-holders are formed of two arma held apart by g rods and 
mounted on a shaft. The free ends of the arms terminate in hooked 
portions and are provided with a spring or rigid gripping-lever. A 
clamping-collar is fixed on the skaft, and one or more springs cause 
the lever to hold the brush in position. 3 claims. 


28,457. " Improvements in apparatus for regulating and con- 
trolling electric motors" L. Hiaamsorrom, J. H. HimDLE, ard 
T. Mannocx. Dated December 2nd, 1897. Electric Motors, Oon- 
trolling.— Relates to controlliog apparatus for motors, particularly 
applicable to elevators, hoists, or the like, starting ucder load. An 
abnormal magnetic field is first produced, and is gradually reduced. 
A вегіев of contacta are carried by a sliding rod which descends by 
gravity, its movement being checked by a dash pot. Oontacts are 
connected to the shunt coils, series coils, and resistances, and thence 
to the reversing switch for the armature. The coils are for an 
electro-msgnetic brake. On operating the wheel the reversing switch 
is first operated through & quadrant, and then the rod is released 
through the action of a leverand cam. In the final рене, the 
geries coils are cut out of the armature circuit. The regulating switch 
is fitted with special contacts for breaking up the spark. The 
electro-magnetic brake is fitted with two blocks carried by the arma- 
fures of the electro-magnets and normally held agsinst the brake 
wheel by a spring. When the current is flowing through the electro- 
magnets the armatares pall back tbe blocke. 4 claims. 
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with. Parliamentary powers are often obtained for the laying 


down of an installation. The privilege—if such it may be 


termed—of creating a nuisance is granted subject to certain 
conditions, the main principle throughout being salus populi 
suprema len. The general public are benefitted at the ех 
pense of those, the enjoyment of whose existence is marred 
by the noise of mighty engines, the whirr of the dynamo, and 
the ceaseless throb of exhaust steam. Nor does the injury 
stop short at mere noise and the exhalation of nnpleasant 
odours. Large plant cannot be safely erected without deep 
excavation for the purpose of laying foundations. The 
removal of the soil may, and in a gravel district often does, 
involve the withdrawal of support from the neighbouring 
tenements, while the mere pumping of water not infrequently 
produces similar effect. Cracks appear in the walls of housea, 
doors formerly true grate apon their hinges. Serious injury 
and inconvenience is caused not only to the occupier but to 
the landlord, who, in the capacity of reverrioner, has a 
more permanent interest in the premises. 

So manifold are the causes which may give rise to 
nuisance or actual injury, that it is almost impossible for a 
contractor, however cautious, to complete his labours with- 
out giving some ground of complaint to adjoining owners, 
and when the plant is in working order—when thousands of 
kilowatts are being generated—those responsible for the 
undertaking must, however unwillingly, become unpleasant 
neighbours. How far, it may sometimes be asked, are the 
promoters and shareholders in an electric lighting syndicate 
responsible for such damage ? 

Dealing with the question in the first instance on the 
broadest lines, we must remember that no man is entitled to 
use his property in such a manner as to cause injury to his 
neighbours, Sic utere (uo ut alienum non laedas is an old 
legal maxim which has something more than age to oom- 
mend it. | 

А man has a legal right to do what he likes on his own 
property—e term which inclules everything above and 
everything beneath the land which he occupiee—provided he 
does not interfere with his neighbours’ comfort. And this 
right is rot in the nature of an easement—that is 
to say, it is not a right which is only acquired 
by uninterrupted enjoyment for a stated period, but 
it is intimately associated with and bound up in the land 
itself. So far does this doctrine extend that if a man 
deliberately comes ѓо а nuisance he is entitled to have it 
abated. Thus, suppose a man purchases a field next door to 
a gasworks. He becomes entitled to prevent the owners of 
works from allowing the emission of noxious vapours or 
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odours which interfere with his comfort. This was laid 
down by Mr. Justice Byles in Hole v. Barrow, 27 L. J. 
(C.P.), 208. Seeing then that nuisances are regarded with 
some severity by the law, it remains for us to consider the 
various kinds of nuisances and the means provided for their 
suppression. 

They may be divided into public and private nuisances. 
A public nuisance has been thus defined : 
act or omission to discharge a legal duty, which act or 
omission endangers the lives, safety, health, property or 
comfort of the public, or by which the public are obstructed 
in the exercise or enjoyment of any right, common to all Her 
Majesty's subjects.” 

Of this nature is a nuisance created by blocking a high- 
way, or permitting the emission of black smoke from a 
factory chimney for more than a reasonable period. Outside 
the class of what we may term public or statutory nuisances, 
there are a large number of nuisances which can only be re- 
dressed by an action at law, wherein the Court may in its 
discretion grant an injunction or award damages to the 
injared party, or give him the benefit of both remedies. In 
urgent cases the Court is often willing to grant an interim 
injunction shortly after the issue of the writ until the trial 
of the action. 

In the famous case of Shelfer v. the City of London 
Electric Lighting Company, 1895, 1 Ch. 287, an interesting 
question arose as to the right of the Court to grant an 
injunction. In that case the plaintiff owned premises next 
door to the defendants’ station. Their excavations caused 
the foundations of his house to give way to such an extent, 
that cracks appeared in the walls; When the engines com- 
menced to work, the vibration caused very serious annoy- 
ance to the inmates of the plaintiff's house, which was often 
enveloped in clouds of waste steam, It was proved that his 
family suffered in health. He sought an injunction to restrain 
them from so conducting their business as to occasion the 
nuisances complained of. It was argued on their behalf 
(a) that nuisance was unavoidable; (5) that they had taken 
every possible precaution; and (c) that they were empowered 
by the provisional order to supply electric light to the City 
of London, and that as they were under a statutory obliga- 
tion, they could not be held liable for nuisance; (d) that the 
payment of damages would meet the justice of the case. 

The provisional order provided (inter alia) that the com- 
pany should be subject to certain disabilities, and should 
and might do certain things. It also provided for the 
rights of consumers, and prescribed safeguards for the 
supply of electricity within a particular area. By Sect. 82, 
“Nothing in this order shall exonerate the undertakers 
from any indictment, action, or other proceeding for 
nuisance in the event of any nuisance being caused by 
them.” 

In spite of the strenuous argument of counsel the case 
was ultimately decided in favour of Mr. Shelfer in the 
Court of Appeal, of which the present Lord Chancellor was 
a member, and an injunction was granted in the terms 
asked for. 

In the course of his judgment A. L. Smith, L.J., said :— 
“If the injury to the plaintiff's legal right (i.) is small, (ii.) is 
capable of being estimated in money, (iii.) can be adequately 
compensated by a small money payment, and . (iv.) the case 
is one in which it would be oppressive to the defendants to 
grant an injunction, damages in lieu of an injunction may 
be awarded. But there may be cases in which, although 
these four requirements exist, the defendant by his conduct 
has disentitled himself from asking that damages may be 
assessed in substitution for an injunction." 

Since the passing of an Act in 1859, generally known as 
Lord Cairns’s Act, it has been competent for the Court of 
Chancery—and since 1873 for any Court—to award damages 


“An unlawful — 


instead of granting an injunction. It must not be thonght 
that this Act in any degree detracta from the power of the 
Court to grant an injunction. The material words are: 
* It shall be lawful for the same Court, if it shall seem fit, to 
award damages to the party injured, either in addition to or 
in substitution for such injunction." The mere fact that the 
defendants аге the directors and shareholders of an opulent 
company mast not be allowed to influence the mind of a 
judge. While the payment of damage, easily borne by a 
wealthy corporation, might in the majority of cases meet the 
ends of justice, there are wrongs which could not be so easily 
redressed, and for the purpose of suppressing these an injuno- 
tion must be granted, even if it involves the temporary 
paralysis of a large industry. 

In the Imperial Gas Light and Coke Company v. 
Broadbent (7 H.L.O., 600) the law affecting the right of an 

-injured person to an injunction was very clearly pro- 
pounded by Lord Campbell. In that ocase a market 
gardener obtained an injunction against & gas company 
who had injured his orops. The Lord Ohanoellor, after 
saying that it was a case in which the nuisance continned 
and had been aggravated, said: Then, under these cir- 
cumstances, unless there is something peculíar in this case, 
it would be a matter of course to grant an injunction. 
.. . . This is the very case for an injunotion, because it 
is а case in which an action cannot sufficiently indemnify 
the party who is injured. . . . . Then what is the great 
inconvenience that is to arise to the appellants? It is 
said that they have a duty to perform to the public. I 
consider that this is to be regarded as а mere commercial 
adventure. They have the liberty to make these works 
for their own profit, but no indictment would lie against 
them for omitting to do so; no action could be maintained 
against them if they could not supply gas.” 

It will be seen that the plea of * We are public bene- 
factors!" was disregarded in the City of London electric 
lighting case. While the provisional order allowed 
the syndicate to pull up the streets and to acquire 
property compulsorily, the special olanse was inserted 
to protect the interests of the population resident in 
the neighbourhood of the proposed installation. It 
has long been an established principle of law that if a 
person brings something on to his land which escapes and 
causes damage in the neighbourhood, he must be held 
liable. Thus the lord of the manor might dam the river 
running through his park and create an artificial lake. 
Should the dam burst and devastate the country side, the 
owner of the lake would be responsible їп law. In 1898, this 
principle, which was laid down in Fletcher v. Rylands L. B. 
$ H. L. 330, was applied to the electric current. In the 
National Telephone Company v. Baker ((1898) 2 Ch. 186) 
the question arose in the following manner: The 
Corporation under statutory powers introduced the system 
of electric tramways, which is now such an ornament to their 
city. As soon as the current commenced to flow it was 
found that the telephone in certain districts became prac- 
tically useless, Мт. Macrory, Q.C., who was sent down 
specially by the learned judge who tried the case, found 
that while it was sometimes possible to hear with great 
difficulty, generally speaking the buzzing in the telephone 
was во great as to entirely prevent the transmission of 
messages. There was no serious dispute that this was 
occasioned by the electric current which worked the trams. 
It was decided that the Corporation would have been liable 
for nuisance at common law, but the statute under which 
they had set up the tramway exonerated them from liability. 

This case affords a favourable illustration of the way in 
which our English system of uncodifled law adapta itself to 
the vagaries of a substance so ethereal as the electric 
current. 
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THE EFFEOT OF OOMBINES IN THE PRICE 
OF COPPER. 


diagram, prepared by B. H. Thwaite, which waa 
Тик graphio at the recent Кошер Conference (electrical 
section), and which we reproduce below, shows clearly the 
extraordinary rise in the price of copper, due, in a 
measure, to the cornering influence of the Great American 
Combine, which, backed up as it is by the wealthiest 
financiers in the United States, will be difficult to perma- 
nently break. There was a similar rise some 10 years ago, 
also due to a combine, but the French financier who con- 
trolled the combination and tried to corner copper, failed 
entirely, and the lesson and history of his tragic failure will 
not be easily forgotten. 


One t of rapid rise in the price of copper is that it 
emphasises the importance of the adoption of high pressure 
wanking for long-distance electrical transmission of energy. 

If the price of copper still continues to ascend, it should 
bring the metal aluminium into the field of active сош- 
petition 


Ia it not pertinent to ask whether the time has not 
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mining, unless the margin between profit and loss had already 
become a narrow one in the shallow levels. | 

The author draws attention to the formation in the 
Witwatersrand, which is unique as its reliability, 
both in respect of the continuity of the ore- bearing forma- 
tion, and of the payable grade of ore. 

Mr. J. Hays Hammond says that there are many miles of 
reef along the Witwatersrand banket formation, but the 
Central Rand has been more thoroughly explored than the 
other sections of the Rand, and he has estimated the value 
of the gold contents per lineal mile, along the direction of 
the outcrop of the reef worked down to a vertical depth of 
1,000 feet, to be £9,000,000 sterling. The central section 
embraoes upwards of 10 miles, to whioh the above egtimates 
apply. It seems to us that, it would be interesting to have 
even an approximate idea of what would be the net value of 
the extraction of these nine millions sterling, after deduction 
of all expenses for extraction, &c. How much will it shrink, | 
this od block of gold ? 

For deep level pumping, says Mr. Fearnside Irvine in his 


Notes on Gold Mining, the Cornish pump is not suitable, and 
electrically-driven pamps are rapidly replacing it. 
Their efficiency fo 


Moden lifts may not be so high as 


arrived when electrical contractors and municipal engineers 
should take a firm stand, to combat the evil effects of the 
cornering policy, and other similar influences, that may prove 
serious obstacles to the progress of practical electricity ? 


GOLD, AND MODERN PRACTICE IN GOLD 
MINING. 


Two, pers, which refer to the gold industry, were read on 
inst. at the Institution of Civil Engineers’ section 
of maining and metallurgy. 

ere is no mention of electrical applications in the Modern 
Practice in Gold Mining, by J. Tee 5 we will 
вау, . a few bii on this because it is a 
v ever compendium of mining geo ogy, mining engi- 
ош metallurgy and mechanical engineering, which ооп- 
stitute the science of mining. 

. J. Hays Hammond is rather severe when saying that 
there are very few mining engineers who are proficient in 
mining geology, which is their most important province. 

The salient factors in the problem of deep mining are the 
d 8 per se, the ventilation and the drainage. 

At present there is no difficulty in hauling through ver- 
tical shafta from adepth of 6,000 feet, and a total depth of 
12,000 feet could be , and the extra cost per ton 
of ore hauled would not greatly militate against profitable 


f the Cornish pump, but unlike the latter, it does not 
— with depth, and the oost of installing an electrioal 
plant is so much less, that the interest on capital saved 
more than makes up for any difference, even at 

As yet, the steam engine for deep level hoisting has full 
possession of the field as а motor for heavy win 
machinery; but the merits of the electric motor are such, - 
that it should soon begin to the steam engine. With 
the electric motor, wear and tear, and therefore repairs, would 
be less, and with a pro per ion, the cost of fuel also. 

Mr. Irvine thinks that no electrical drill has as 
san in supplanting the air drill, and that no electrical 

is handy enough, or, indeed, would stand shaft sinking 

onditions ; but he says that the transmission of ii b 

condition air is not nearly 80 efficient as by electricity, 
he suggesta that ventilation of deep mines should be Ape 
exhausting fan in the upoast shaft, supplemented by eleo-  . 
trically-driven fans underground. Не also suggests for 
signalling in many working levels, a combination of the elec- 
tric signalling apparatus used from the bridge to the engine 
room on ships, with a separate bell signal arranged on two 
independent circuits with a common return. 

. Irvine says that milling has been much improved, 
and that the mechanical: efficiency attained representa 92 

r cent. 

215 his opinion, the methods of discharging tailings, which 
amount to 30,000 tons daily, should be as nearly as possible 
automat ĩo. | 

We do not quite agree with the author of the paper when 
he gays: The slimes, after being reduced from 97 parts water 
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and three solid matter to three water and two solid matter 
are handled in centrifagal pumpe, and pumped in and ont of 
large settling tanks, in which five to six times its weight of 
ше liquor is first added to dissolve the gold, and then, 

ter the gold is dissolved, the cyanide liquor is separated 
from the solid matter by decantation, and it is the difficulty 
of effectually doing this which constitutes the principal 
trouble in the slimes treatment.” 

The efficient precipitation of gold from the slimes is by 
far the most difficult operation, and we do not think Mr. 
Irvine ought to have put under the same heading the pre- 
cipitation of gold from the slimes solution and the one from 
the cyanide solution. This,” he says, is effected by running 
the gold solution into a tank in which the metal is pre- 
cipitated by the electrolytic action set up by the action of the 
solution on zinc shavings, or by forcing a current of electricity 
through the solution from an outside source. 

* The zinc method is the cheapest, and has, on the whole, 
proved itself the most effectual; but no process has yet 
satisfied all the conditions of cyanide work.” 

We are aware that a few attempts have been made to 
precipitate gold from the slimes solution either by the 
zinc shavings or by the electro-zinc but the proof of 
the precipitation is in the cleaning-up operation, and up to 
the present the electrolytic process has not been beaten, in 
spite of the drawback that the companies who use it have 
to pay a royalty to the African Gold Patents Company, who 
have the entire control of the electro-deposition of gold in 
the Transvaal, while there is no royalty to pay for precipitat- 
ing gold by zinc shavings. 

A large electrolytical installation has been started and suc- 
cessfully worked for a few months at the Sheba mine for 
the treatment of slimes, and the last mail from the Cape 
informs us that on May 21at last the 50-stamps battery of 
the Roodeport Central Deep Mining has commenced to 
crush the ore, and that the cyanide manager has, for winning 
the gold, an electro-depositing plant, and no zinc boxes. 

e have also been told that there is, or there will be, this 
month, another electrolytic installation started for the treat- 
ment of slimes at the Lancaster Deep. 

The zino method is neither the cheapest nor the most 
effectual, and electrolysis does not lose ground. 


CRANES, AND THE POWER TO BE USED 
| WITH THEM. 


Tuis was the title of а note presented to the Engineering 
Conference by Mr. Walter Pitt; we are inclined to suggest 
that a more ор title would have been: The Power 
to be Used with Cranes,” as it was to the question of power 
that the author confined himself. Taking in order hand 
power, steam, electricity, and hydraulics, he pointed out the 
positions in which each offered the greatest advantage, giving 
the preference to electricity for overhead travellers, and in 
cases where a central power station becomes necessary, or 
where the power has to be transmitted any great distance. 
After a few brief remarks on hand and steam cranes, the 
author traced the evolution of the overhead traveller, dividin 
it into three peri uare shaft driven, driven, 
motor-driven, the latter being again divided into single- 
motor and three-motor driving. The single-motor crane, in 
` which a shunt-wound motor runs continuously at constant 

epeed, the various motions being operated by belts or friction 
` clutches, as in the case of t or rope driven cranes, 
received brief mention. 

In the three-motor type each motor is direct to its 
own motion, without the intervention of clutches or belts, 
and the use of series-wound tramway motors is rendered 
possible, bringing with it the advantage of big starting 
torque and capability of responding to the driver’s views as 
to speed. Of the various methods of reduction from 
motor to firet motion shaft, practically two methods survive, 
namely, worms and cut gear. The author points out that if 
properly designed, even a worm will turn, and that if proper 
coefficients of friction are chosen, satisfactory results will be 
obtained. For the purpose of controlling three-motor cranes, 


himself, in 
by а Pelton 
wheel. | 

In contrasting single with three-motor cranes, we do not 
consider that the author stated the full advantages of the 
latter ty In addition to those which he mentioned of 
big starting torque and wide variation of speed control, we 
might ulso point out that as the motors are series wound the 
large current at starting round the magnets as well as 
through the armature, so strengthening the gap field jast at 
the time when armature reaction is a кеч 
sparking and preserving the commutator, as each 
motor only takes current when it is doing useful work 
and is geared direct to ita work without the interven- 
tion of clutch gearing, the efficiency of the three-motor 
crane is necessarily higher than that of the single- 
motor type. For the latter it is claimed by some engineers 
that as the motor runs at an invariable speed, it is not pos- 
sible for the crane driver to waste time, while the electrical 
equipment requires fewer & perte. The constant 
appears to us to be а doubtful advantage, as frequently for 
purposes of adjustment very slow movement is desirable, 
while, on the other hand, owing, perhaps, to the non-exist- 
ence of a trades union among crane drivers, it is not 
customary for them to run their cranes slow when fast speed 
is suitable. As to the spare perta, this seems a small matter 
compared with the great advantages offered by the three- 


motor type. 

As regards gearing, although it is possible to obtain, as 
the author states, a very fair efficiency with worm gear, such 
gear if of good quality is Pigh priced, and for a given 
reduction where space is not limited, cut gear, even if double 
reduction, will give equal or greater efficiency with lower 
first cost. 

Liquid resistances we can only regard as makeshifte which 
will out of use as Soon as a really satisfactory metallic 
controller is devised, but the tramway type hardly provi 
a solution of the difficulty, as its action is not 


gradual. 

ln regard to hydraulic cranes, it is probable that as the 
crane itself is D than the electric type, while the 
hydraulic transmission is more expensive than the electric, a 
combination may be adopted in future, the transmission 
being effected electrically, while the i | 
hydraulically, as has y been done in the case of 
shields for underground tunnelling where а set of portable 
hydraulic pumps coupled to a motor are placed near the 
shield, being moved forward from time to time as the shield 
advances; current is led to the motor by mains from 4 
generating station on the surface. 


ciently 


THE DISTRIBUTION OF ELECTRICITY. 


Mn. Tairrk's paper at the Municipal Electrical Association 
meeting deals with one or two changes in the practice of 
alternating current distribution, which tend to show that the 
arguments brought forward a few years ago to prove the 

convenience of this method of distribution di the 

cu . was 
said that many distributing centres fed by transformers sunk 


silicio rus eo АД опаа more, and that it is recom- 
mended that sub-stations should be above ground. We quite 
agree with the recommendation, but at the same time we 
recognise that such a change must greatly increase the diffi 
culties of finding suitable sites for the transformers. 

When the demand is not sufficient to warrant the expense 
of gub-stations, Mr. Taite recommends that the transformer 
only should be buried below ground, and that the switch and 
fuse gear should be placed in a pillar-box above ground. This 
plan is a good one, and we have often wondered that it has 
not been more adopted for disconnecting boxes in direct cur- 
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rent systems, especially in those cases where, local authorities 
being the undertakers, the difficulties of getting permission to 
erect boxes above the surface are reduced to ап almost 
negligible quantity. The importance of providing an ample 
number of disconnecting boxes is emphasised in the paper, 
and these remarks apply equally to all methods of distribu- 
tion, owing to the great facilities for teating which result 
therefrom. We do not, however, consider that they are so 
necessary for making service connections when single cables 
are used ав with a concentric main; as in our experience 
with single cables, it is not necessary to make the main dead, 
as only one conductor need be exposed at a time, and there- 
fore, with ordinary care, the chance of the jointer making 
a short circuit or receiving a shock may be practically 
eliminated. 

The cost of service connections is a serious matter, and 
ко long as it remains as high as £10 to £15, it will always 
be a hindrance to doing profitable business with the small 
consumer. It is to be noted that, in the detail statement of 
oost of a connection given in the paper, the meter and 
demand indicator together account for £7 out of a total of 
£11 143.61. The author points out that a gas meter can 
be bought for £2, and often remains untouched for years, 
and it is evident that the saving of 63. on the annual charges 
which would result if the cost of the electric meter could be 
reduced to the same figure, is worth striving after. The 
paper ends with the usual lamentation over the large pro- 
portion of the total oost which is represented by capital 
charges, and municipal engineers are recommended to keep 
down the capital invested as much as possible, and to build 
up а reserve fund, instead of paying large sums in aid of the 
rates. This may be excellent advice for those who have a 
surplas to dispose of, but we are afraid that the majority of 
municipal engineers are not yet in a position to profit by it. 
We would, however, heartily endorse the recommendation not 
to pay large sums in aid of the rates, as it is manifestly unfair 
to tax those members of the community who have supported 
the municipal venture for the benefit of the others who have 
stood on one side and done nothing to help it. 


=== === 


COMBINED LIGHTING AND TRACTION 
WORKS. 


IT is еаву or difficult to oriticise а paper like that published 
on another page of this issue under the above title, accord- 
ing as we take into consideration either the intrinsic merit of 
the paper, or the circumstances under which it is brought 
forward. Due regard being paid to the latter, one has to 
check a great deal of the severeness of comments that might 
otherwise be passed upon the bare merits of the paper as it 
` gtands, for obviously a paper intended to arouse a good 
discussion and bring forward facta from the experience of 
аге serves а very useful purpose—almost as much во as 
if it contained the facts itself. 

Mr. Rider's contribution to the Municipal Electrical 
Association meeting is of sucha nature as that indicated 
above; he does not really attempt to do more than smooth 
out a level spaco on which the members may metaphoricall 
assemble and keep up a lively game with arguments an 
facta passing from one side to the other instead of balls. 

For there are two sides to this question, as well as to most 
amusements, and Mr. Rider admits it to state his belief in 
the superiority of one side—that of combined plants. 

His recipe for success is the use of accumulators for 
storage, and for coping with the peak, and he dismisses with 
the 5 “why not accumulators?” the really complex 
problem of supply works for a big traction system. 

Such a method might perhaps serve for a place like that 
under Mr. Rider's charge—Plymouth—but for cities of the 
size of Manchester, Liverpool, Glasgow, and others, he would 
require to give very elaborate estimates or actual facts before 
it could be said with confidence that the use of combined 
plants with accumulators would be more economical and 
satiefactory than separate stations and additional steam plant 
for dealing with heavy loads. | 

We are not in;any way opposed to the use of accumulators, 


they are excellent things for traction work—practically 
speaking they are essential to it—but we very much doubt 
whether Mr. Rider could bly work a big tramway system 
in a large city from an ordi type of lighting station plus 
а large battery—of course, with special traction generating 
poe The double peak—from lighting and traction loads 

ween 5 and 7 p.m. would be so great that his accumulator 
capacity would require to be at least equal to the maximum 
tramway output, and the practical tramway manager does 
not care altogether to rely upon a battery for all his current 
at a busy time. 

In discussing such a question, what is wanted is that figures 
(exact figures, too) should be given for each case—it is not 
much use theorising in an elementary fashion—and until we 
have either very carefully made up estimates, or the actual 
resulta of experience in towns of like size and population, it 
will be extremely difficult for any one to say with accurac 
that combined works plus accumalators will give muc 


batter results than separate works either with or without 


accumulators. In spite of what Mr. Rider's opinion seems 
to b», an enormous amount of difference is made by the size 
of the town in question, and we shall hope shortly to help 
elucidate the matter by means of such details as are gradually 
becoming available by the big towns taking up electric 
traction. 

Mr. Rider, by the way, believes in discounting the future 
considerably ; his classification of towns as possessing 
кр or combined works includes several with regard to 
whioh it is a little. premature yet to speak. Manchester, for 
instance, has not begun to work its tramways yet, and 
the same may be said of Bolton, Southampton, and Wolver- 
mar and Mr. Rider's expression relative to these, viz. : 
—“ What has bæn decided upon,” savours too much, in our 
opinion, of “the little tin god on wheels” of municipal 
self-assertion, аа though, indeed, whatever a local authority 
decides upon ipso facto becomes law. 

Brighton, too, can hardly be brought forward as an 
instance of а town where combined works are used for 
municipal electric lighting and a tramway “ company- 
owned.” Во far as we are aware there is no such arrange- 
ment at present existing. However, this correction of detail 
in his facts cannot be said to affect the principle involved, 
though it makes a difference to the value of his argument 
from the mere proportion of combined to total works. 

The three points mentioned by Mr. Rider against combined 
works, and forthwith combated by him, are not of equal 
value. The first one—that of difference in character of 
load, is of some, bat not the utmost, importance. Although 
there are on the average tramway system at least four 
distinct peaks of moderate height in the day (viz., 5 to 8 
a. m., 12 to 2 p.m, 5 to 6 p.m., and 9 to 11 p. m.), yet the 
load may, with the accumulators which Mr. Rider во 
ardently advocates, be pretty well evened out for the entire 
day. But if the lighting load is superadded, it makes a very 
great difference. Either ertra generating plant or а battery 
big enough for the entire evening peak must be added to the 
lighting plant. 

The main argument against combined works, from the 
tramway point of view, is the second one named by Mr. 
Rider—that of cost per unit. It seems hardly possible for 
any combined works to produce current for the tramways 
ай cheaply as from a traction power house alone, even when 
acoumulators are employed. The lighting load is economi- 
cally bound to be a drag upon the traction load, and though 
the net joint result may be all right from a ratepayer's point 
of view, yet the Tramway Committee may with fairne:s ask 
why their undertaking should be called upon to bear some 
of the burden of the municipal electric lighting enter- 


prise. 

The third argument mentioned by Mr. Rider—that of 
unreliability—may be dismissed at once as valueless. 
Important as the continuity of a tramway service may be 
that of electric light supply is nowadays still more so, an 
if the electric light works are capable of breaking down the 
same thing may happen with even minor consequences in 
the case of electric traction. 

To summarise the question briefly, we do not see very 
much to be made either way. A combined works certainly 
saves some amount of land and buildings (though not very 
much when we consider the space required for battery 
stations), there is an economy in the staff and management, 
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and Mr. Rider seems to think that the steam generating 
plant may be considerably less—which we doubt. 

But what is all this worth? For a combined system with 
extensive traction load, we have, on the other hand, a 
large outlay on batteries, fully equal to what would be 
required for generating plant, and the loss in the batteries 
will almost equal the interest on cost of generating plant 
standing idle. | 

At present, it looks as though there were nothing very 
much in it either way, whilst the advantages of high tension 
generating plant with transmission to sub-stations (which 
may quite well have their own regulating batteries) are 
already proved by actual results with large outputs. 

Mr. Rider may Ъз all right in his theory for in aide 
small towns, but the big towns and cities are to be dealt wit 
in quite another way. 


MUNICIPAL ELECTRICAL TRADING. 


Àxoxa the pran read before the Bristol meeting of the 
Municipal Electrical Association is one on the above topic, 
which its great length precludes us from penne. 
from the pen of Councillor George Pearson, chairman of 
the Electrical Committee of the Bristol Corporation. To 
name the writer and his office is but another way of saying 
that the subject is handled with ability, and the conclusion 
of the whole matter a powerful plea for municipal trading. 

It is of the nature of things that Mr. Pearson should look 
forth on municipal enterprise with the eye of faith. He is 
able to үре figures, such as that of the investment of 
150 millions of money by local authorities during the past 
50 years in public works, with fairly profitable resulta 
financially, and undoubted public benefit. He is able to 
come before his Bristol andience and point to a sufficiently 
gratifying issue of Bristol’s venture into the field of elec- 
tricity supply. To argue from these premises that municipal 
trading is good, and should inclade in its scope electrical 
enterprise, is but a natural step. With the former thesis we 
concur in part, with the latter we join issue. 

We think it would clear the way to a better understanding 
between the municipalist and “individualist” schools if 
they could bring themselves to see with Mr. Pearson, that 
municipal trading has its proper uses and its natural 
limitations, He says, and the view is noteworthy having 
regard to its source :—“ I think municipal trading should be 
confined to the provision of those necessities of civilisation 
which are so large аз to be beyond the power of individual 
effort to supply, and which do not form part of any Govern- 
ment department. The effort of the individual will 
generally produce more economically than either a company 
or a local authority ; but as between a company and a local 
authority there is, economically seeking, very little to 
choose." This very fair exposé of a sturdy municipal 
advocate's position narrows the straggling mazs of con- 
troversy to clear and well-defined paths. 

In the first place it disavows the title of the more ardent 
municipalist to start on a career of municipal manufacture— 
a right, it will be remembered, sought by 70 local authorities 
in the last cession of Parliament in regard to dynamos, 
motore, and other electrical apparatus, and very properly 
refused. We imagine no sensible person cote da that the 
manufaoture of electrical apparatus is “ beyond the power of 
individual effort." We believe Mr. Pearson’s views are or 
wil come to be shared by the majority of thonghtful rate- 
peyers, and that we shall hear no moreof municipal electrical 
manufacture. 

In the next place it tempts us to turn upon Mr. Pearson 
the weapon he himself forges, and to retort that the good 
results at Bristol are less а justification of municipal enter- 

rise than a tribute to е “ individual effort’ of a capable 

usiness man acting as chairman of the Electrical Committee. 
For it will be found on analysis of the figures accompanying 
Mr. Pearson's paper, that while municipal enterprise has 
fairly justified itself in certain fields, in that of electricity 
supply it presents as a whole an unprofitable showing when 
debited with charges of ап administrative character and 
with depreciation, such as would appear as a matter of 
course in the profit and loss accounts of private enterprise. 


We need not quote specific instances in proof of this, which 
are numerous and of common knowledge. 

Mr. Pearson's quarrel is thus not with individual enter- 
prise, for which he advocates preference, but with that of the 
public company, which for various reasons he deprecates as 
contrasted with municipal effort in the ваше fields. We 
find ourselves unable to follow his conclusion; and this 
mainly on the broad public ground that the operations of a 
company are subject to the stimulating effect of competition, 
while those of a local authority are not—at any rate at 
present. Every student of economics and history knows 
what tbis means and whither it leads. We give Mr. Pearson 
the credit of implicitly appreciating this also, for he says :— 
* All that municipal traders ask is a fair field and no 
favour. Let us have no artificial supporta to municipal 
trading, indeed, let us have no supports which are not given 
to companies under similar circumstances.” 

This is common ground on which all moderate men may 
meet and agree. But, unfortunately, it is the voice of a 
municipal Daniel crying to ears of a hitherto deaf majorit 
of extremists ; for these claim that private interests shoul 
not, while a local authority should, be protected by monopoly 
when undertaking electricity supply for light or traction. 
This isi in ш was pid root of SRM d 
opposition to the electric power distribution 0 
last year. The debate in the House of Commons on this 
question gives evidence that independent men are beginning 
to appreciate the issues at stake, in spite of the unsteadying 
pressure of municipal caucuses. 

Mr. Pearson states his reasons for preferring municipal to 
public company enterprise, which consist generally of a 
summary of the undesirable practices to which less кир 
company administration is prone. "These we are the to 
deny ; and join with him and all others who desire to seethe 
path of the evil-doer strewn with difficulties. But to 
condemn company electrical enterprise in general because 
there has bcen some trafficking in powers, is, in our view, to 
overshoot the mark, because such instances have been 
remarkably few in this country, and under our system have 
a gratifying tendency to recoil on the promoter’s head. Mr. 
Pearson also, we regret to observe, descends from principles 
to persons, by making an attack on the leaders of the 
* individualist " or “private enterprise campaign. 
The dissection of motive is а dangerous practice, and 
liable to undo the ео: unless their own hands are 
scrupulously clean. We have heard it suggested by many 
men who are in a position to express an opinion, that the 
fervour of the municipal faith is not wholly dictated by die- 
interested love of one's fellow ratepayer, but contains a less 
ethical element in the form of increased Parliamentary and 
other fees for town clerks, enhanced importanoe and 
remuneration for borough engineers and electricians, and 
pleasant little excursions to London and the Continent for 
electrical committees. . 

But we prefer to leave the unprofitable айповрһеге of 

rsonal recrimination, and to return to the main theme of 

. Peargon's temperate and clearly thought-out eseay, from 
which both sides have much to learn. To the anti- 
municipalist who is stil so narrow-minded as to decry 
local-authority enterprise of every description, his figures 
afford in certain respects a crushing reply; while to the 
fanatical municipalist whose articles of faith are summoned 
up in the commandment, ** Corporations firet, and the rest 
nowhere,” we earnestly commend the foregoing conclusions 
of one of their leaders of proved ability, to the cffect that 
(a) individual should have preference to municipal enter- 


prise; and (5) if both are in the running, a fair field and no 


favour to either. 


THE INSTALLATION OF STEAM BOILERS. 


II. 


(Continued from page 973.) 
MATERIAL. 
The modern steam boiler has but one material of con- 


struction, mild steel made on the open hearth system. We 
need not say much of open hearth steel further than that it 
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is made by two processes, the acid and the basic, so called 
because the furnace lining is siliceous or -calcic. The 
first, or acid process, demands a raw material free from 
phosphorus, for it is not fitted to remove phosphorus, 
the most d impurity steel can possess. In the 
basic process phosphorus can be removed, and this process 
enables cheaper grades of шоно pig to be employed. 
Certain failures of basic steel have oocurred to cause 
hesitation in itg yas dag but there is no reason why 
basic steel should not be equally as reliable as acid steel 
when made by open hearth process. For shells exposed to 
tension the quality of steel is such that its ultimate strength 
should be from 55,000 to 65,000 lbs. per square inch of 
cross section, the elastic limit 88,000 to 44,000 and the er- 
tension when broken 25 to 30 per cent. in 8 inches, the 
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reduction of area at the point of final rupture being 50 to 
60 per cent. For furnaces ex to compressive stress 
the ultimate strength may be 50,000 to 60,000, the elastic 
limit 80,000 to 40,000, the elongation 25 to 30 per cent. in 
8 inches, and the reduction of area 50 to 65 per cent. 

The following table gives some resulta of testa made for 
the writer on steel plates for a boiler :— 


Use of plate. Ibs. per sq. in. Elongation in 10", 
hell . 64,960 23 per cent. 
" 63,960 28 „ 
Ends vus ove 60,480 24 5 
Flue tubes... d 59,800 25 n 
ies 60,480 24 " 


These limits provide for the duotility which is the most 
important quality of boiler plate, and is not only essential 
in the of flanging, but also ensures longevity with 
safety. Rivets may be of softer steel. 

Good boiler steel should have lem than 0:04 of phos- 
phorus in its composition, and not over half this amount of 
sulphur. Carbon is contained to about 0°16 ; manganese to 


boiler shell 9 feet diameter by 30 feet long to be built up of 
four plates only. 

The standard size of boiler now used measures usually 
8 feet diameter and 30 to 32 feet long. For a pressure of 
150 lbs. per zquare inch the shell plates will have a thickness 
of +} inch, the end plates of 11 inch to $ inch, the first and 
last furnace tube plate ? inch, the remainder 42, inch, while 
the stay gussets will be of ,%-inch plate. The above thick- 
ness of shell would be insufficient without proper care of the 
riveting, which will be treble with double butt-straps as 
per fig. 1 or fig. 2, which represent alternative systems of 
riveting. The object of the third row of rivets at double 
spacing is to reduce the proportion of plate cut away by the 
rivet holes. With properly proportioned joints the percent- 
age of strength of the joint to the solid plate is measured bythe 
ratio of the distance between the rivet holes to the distance 
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Fig. 3. 


from centre to centre of the same. Thus with a pitch of 
6 inches and a rivet hole of 4 inch the ratio is 41 to 48, or 
(6—3) to 6 = nearly 854 percent. It is stated by the Man- 
cheater Steam Users’ Association, however, that the calcu- 
lated percentages of strength are not secured in actual jointa. 
Needless to say every hole in a boiler should be drilled in posi- 
tion. This can be done. After drilling the plates are taken 
apart and the burr caused by the drill is removed. When again 
m together the rivet holes should come fair to each other. 

n riveting up the rivets аге not put in next to one another, 
but a length of seam, particularly when circular, haa first 
inserted in it rivets at opposite diameters, then at other 
opposite diameters, so that any possible slackness between 


two rings of plate will not be all run together but distributed 
round the whole circle. Before rivets are inserted it is usual 


to draw the rivet holes fair and opposite by means of a steel 
taper pin. When all the holes have been drilled in place the 
stress necessary to be thus exerted upon the plates is v 

trivial and must not be confounded with drifting, which is 
an intensified variety of the same applied to plates 
which have never been truly punched. In addition to the 
drilling of holes the plate edges are also planed to an angle 
of about 15° as per fig. 8, and when put ther and 
riveted up the joints ought to be tight. This is rarely 
the сазе, and means are taken to make them so. The 
common method is to caulk the joints inside and outside 
the boiler with a narrow tool. The practice is bad in 
two senses. The narrow tool drives the plates apart and 


0°50. nese counteracts sulphur. Phosphorus reduces 

rid and is thus very undesirable in steel which is to be 
an 0 

Steel plates can be now bought of such size as to enable a 


Fia. 4. 


injures the surface of the lower plate and causes corrosion 
to be more easily set up. In the first place only a wide tool 
or fuller ought to be permitted, as shown by the dotted lines 
in fig. 8, and secondly, no work of this description should be 
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allowed upon the water side of a plate. With the planed 
edge and wide tool of fig. 8 the upper plate is simply swelled 
generally against the lower plate, and any openness of joint 
cloned thereby. As no longitudinal rivet seams can be allowed 
below the water line, it follows that the longitudinal jointa of 
the single plates which form the shell must be placed altere 
nately left and right between the water level and the vertical 
centre line. The most delicate part of a Lancashire boiler 
is the end plate, for, if not carefully constructed, there is 
always danger of corrosive grooving of the end plate round 
the upper edge of the furnace attachment angle iron or 
flange, or of the root of the angle itself, This wasa common 
occurrence when end plates were made very stiff. The heat 
of the furnace causes the flue tubes to lengthen and to 
camber upwards, and these two actions combined thrust 
outwards the top edge of the furnace angle ring attachment 
and throw great stress on this and the plate. It was perceived 
that this action was most severe where the gusset stays were 
most rigidly attached to the plate, and a certain area or 
breadth of unstayed plate was found to be necessary. At the 
present time there is a distance of 10 inches allowed between 
the lowest rivets of the gusset stay angle irons and the outer 
ring of rivets attaching the furnace tube to the front plate. 
The gussets being flat plates have no elasticity of form, and 
hold the end plate very rigidly where attached to it. 

The writer is not aware of it ever having been done, but 


it appears to him that a desirable elasticity would be obtained 


by pressing the gusset plates into a series of flat corrugations 
as in fig. 4. Experiment would probably be required to show 
how far the system would be useful, and to what extent the 
роя should be corrugated, the corrugations, of oourse, 

iminishing to zero at the edge next the shell, their objeot 
being to spread the movement due to expansion over the 
whole surface of the plate, во as to diminish the шоч 
any locus. The amount of corrugation might algo be - 
lated. Obviously, апу boiler maker conld arrive for himself 
at a suitable proportion by commencing in some one boiler 
with very slight amounts, and carefully noting behaviour on 
test, and slowly increasing the amount for subsequent boilers 
until he arrived at sufficient and satisfactory elasticity. So 
far a perfectly satisfactory elasticity has not been found; it 
cannot be found with an absolutely straight and flat gueset 
stay. 

It will be noticed that the first ring of the furnace and 
the back ring of the flue are made stouter than the remainder 
of the furnace tubes. This is because of the stress upon 
these rings at the end plates, and it is considered better to 
thus use stouter plates than to use an additional angle ring 
over the connecting flanges. It should aleo be explained 
that the connection of the front end plate to the shell by an 
outside angle ring while the back end plate is flanged or 
otherwise connected inside the shell, is due to the necessary 
elasticity sought in the front end, more pe with 
room for a sufficient number of rivets which can be secured 
at the back end by reduotion of the diameter of the tubes to 
the extent of 6 inches. ` 

The arrangement of gusset plates is such that at the shell 
they are spaced an angular distance apart such that the aro 
between them is about a fourth of the shell diameter. The 
shell plate which carries the manhole up aig is usually 
made double to provide the strength lost by the gap. Man- 
hole mouthpieces are best of cast-steel or pressed ont of steel 
plate, and their internal diameter of 16 inches is fixed as one 
that will permit the easy entrance of a man. P Др 
mudhole mouthpiece is made 15 inches x 11 inohes 6 
to pns of fairly easy entranoe, 

oth where attached to the end plates, and to the shell the 
gusset stays are made a close fit between their containing or 
attachment angle irons and are secured by properly closed 
rivets, 

Being in compression the furnace tubes were for long the 
weak portion of a boiler. The means taken to strengthen 
them were rings of angle or tee iron or Bowling hoops, but 
all these gave place to the Adamson flanged seam. This 
seam appears capable of affording, according to ita spacing, 
any desired strength to a tube, and is still employed for the 
highest pres-urea, though corrugated and ribbed plates are 
much used in marine work. The flanged seam has a great 
virtue in that nowhere is more than normal plate thickness 
exposed to flame. Some boiler makers corsider that tubes 
are stiffened by welding in cross water pipes, It is doubtful 


of plate in which they are 

Even if they do they add no strength to the furnace 
which really most requires strengthening. It has been 
shown that they do not facilitate ciroulation, while it is 


if they even strengthen the rin 
placed. 


certain they cause smoke and prevent thorough cleaning of а 
boiler. They ought never to be employed, 
(To be continued.) 


THE THEORY OF THE WEHNELT 
INTERRUPTOR. 


Dr. B. WALTER, of Hamburg, who is well known in con- 
nection with inveetigations into the theory of the induction 
coil, contributes to the Fortschritte auf dem Gebiete der 
Rüntgenstrahlen, Vol. II., an interesting article which throws 
new light upon the action of the Wehnelt interruptor. 

It is a favourite theory among scientific men that the 

culiar action of this interruptor depends on rezonance. It 

as been supposed that the gaseous layer developed on the 
anode acted as a condenser of considerable capacity; and 
thie, combined with the self-induction of the primary оой, 
supplied the conditions necessary to generate electric oscilla 
tions in the circuit. This view is proved to be erroneous, in 
Walter's opinion, by the fact that hydrogen only is get free 
on the cathode. If oscillating currents really existed in the 
cirouit, we would expect to find a mixture of oxygen and 
hydrogen on the cathode. 

On the other hand, Walter found by means of the и 
{говсоре that both oxygen and hydrogen were developed on 
the anode. This led him to formulate the following theory. 
When the current first begins to flow, bubbles of oxygen are 
formed on the anode. Then the шр rapidly rises 
till a layer of steam is formed round the anode. This is 
sufficiently non-conducting to cause a considerable reduction 
of current, The self-induction in the primary coil there- 
upon produces a considerable inorease in E. M. F.; the layer 
of steam is electrolysed into a mixture of explosive gases 
and finally exploded by a spark. The рч drives the 
liquid completely away from the ancde, and produces thereby 
a complete momentary cessation of the current. The cur 
rent is, however, always unidirectional, never alternating. 
The presence of self-induction in the circuit is neoe to 
obtain sufficient E.M.F. to electrolyse the steam and explode 
the mixture of oxygen and hydrogen. 

Walter considers that the construction of the present in- 
duction coils will have to b3 considerably modified to get the 
best resulta with the Wehnelt break. The thickness of the 
wire in the primary and secondary coils will require to be 
increased to prevent overheating ; and better insulation will 
be . since the extremely rapid breaks produce a 
tension in the coils which is almost electrostatic. Another 
important point is that the primary coil should be tuned to 
the break, $.e., for each break there isa definite self-induction 
in the primary which gives the best results. 

The Wehnelt break should be made so that the length of 
the platinum anode, which projecta into the electrolyte, can 
be readily adjasted. The platinum wire is, for this reason, 
made to slide in a glass or porcelain tube, The length of 
wire which projecta from the end of the tubacan be regulated 
by a screw or other suitable adjustment. For every tube 
and induction coil there is a certain length whioh gives the 
best result. As a general rule, for soft tuber, the length 
should be shorter, and for hard tubes longer. In practice, 
however, it is b:st to commence with a short length, say, 
1 mm., and gradually increase this till the best result is 
obtained. The magnitude of the current which produces 
the explosive break increases as the length of the platinum 
increases; and the theory of the induction coil shows that 
the tension iu the secondary is qune to this breaking 
current and the suddenness of the break. The frequency of 
the breaks is reduced by increasing the surface of the anode, 
but not to such an extent as to neutralise the effect of the 
increase of the breaking current. 

As already mention«d, one of the most important con- 
ditions for the successful application of the Wehnelt bresk, 
is the use of a primary coil with a definite self-induction. 
The primary coil which is best suited for the ordinary bresk, 
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does not, as а rule, give the best results with the Wehnelt. 
For instance, Walter found that the Wehnelt break on his 
50-cm. induction coil gave a spark of only 10—12 cm. ; but 
when the ordinary primary was replaced by the primary of a 
30-cm. coil, the effect was tripled. Walter recommends 
that every induction coil should be supplied with an extra 
[ope coil specially designed for use with the Wehnelt 


The breaking current in the primary to produce a given 
length of secondary spark is much greater than with the 
ordinary break. From this it may be inferred that the output 
of а coil per unit of energy supplied is not во great with the 
Wehnelt as with the ordinary break. The output per unit of 
time, or what may be called the horse-power of a coil, is, 
however, immensely greater with the Wehnelt. 

These investigations of Walter's may be of considerable 
value in increasirg the efficiency of Róntgen ray apparatus 
in which the Wehnelt is used. Walter has obtained а 
Röntgen photograph of the реу іп 10 seconds, and he 
thinks that this time may yet be considerably reduced. 


THE REPORT OF THE PACIFIC CABLE 
COMMITTEE. 


(Continued from page 969.) 


BrsipES the General Report of the Committee which we 
concluded last week, another Report dated London, Decem- 
ber 16th, 1896, was furnished to the Canadian Minister of 
Trade and Commerce by Sir Sandford Fleming, who was 
present during the examination of all the witnesses in the 
Colonial Office. This р is not appended to the 
English Blue Book, but will be found on page 73 of the 
Canadian Blue Book, ** Documenta Relating to the Proposed 
Pacific Cable," Ottawa, [No. 51, 1899] issued on May 1st 
of this year. 

We now propose to deal with the subjects on which 
evidence was collected by Lord Selborne's Committee :— 

I. Is the laying of such a cable practicable from a 
technical point of view ? 

To judge of this it was first necessary to have information 
concerning the depth and nature of the bottom of the 
Pacific Ocean in the area through which the projected cable 
would probably pass. 

At the inception of the Pacific cable scheme the informa- 
tion on the subject, although considerable, owing principally 
to the soundings obtained by the Challenger and the United 
States в. Tuscarora was still so incomplete as to permit the 
opponents to the Pacific cable scheme to refer in the Press 
and elsewhere to the “vast and unexplored depths of the 
Pacific,” and to allow the late Mr. Patey representing the 
Post Office, when giving evidence before the London Con- 
ference, 1887, to state that depths of 12,000 fathoms were 
found in the Pacific Ocean, a statement which also appears 
in a minute supplied to the South Australian Government 
by Sir Charles Todd, the Postmaster-General for that colony ; 
needless to say, nothing approaching such a depth has ever 
been found in any ocean. 

Since the Ottawa Conference in 1894 recommended a 
further survey, this work has been carried on, at first inter- 
mittently, but lately almost continuously, by the Hydro- 
graphical Department. The soundings thus obtained are 


reinforced by the excellent lines of soundings made by the 


United States Government in 1892 from California to the 
Hawaiian Islands, preparatory to the laying of an American 
cable to connect these places. This survey took three months 
E make, and over 500 feet deep water soundings were 


en. 

As regards the Pacific Ocean generally, we have now some 
1,950 soundings over 500 fathoms in depth, which relate 
directly to the ronte along which it is proposed to lay the 
cable, and there are altogether some 500 more, which 
throw some considerable light on the subject. It has been 
generally admitted in evidence that nowhere along the line 
is the depth much greatar than that in which cables have 
already been laid and picked up, the greatest depth being 
some 3,200 fathoms, but the general average being con- 


siderably leas, Mr. Lucas, although he considered the Pacific: 


Ocean “а very favourable place for a cable, and a place where 
a cable will probably have а long life when once laid down,” 
drew attention to the danger of shallow patches or of deep 
holes which might be encountered, a local depth up to 5,155 
fathoms having been found. 

Attention was also drawn to this point by the represen- 
tatives of the Eastern Extension Company, but Sir Sandford 
Fleming’s evidence shows that this local depression 1s many 
hundreds of miles off the cable route, lying, as it does, to the 
east of the Kermadee Islands, and 600 miles north-east of the 
northern point of New Zealand. In reference to this de- 
pression, Admiral Wharton, after giving his reasons for such 
an opinion, said: * I should not expect to find these very deep 
soundings on that long route," referring to the Vancouver- 
Fanning Island section. To the south of Fanning the 
soundings are already safficiently numerous and well distri- 
buted to show that there is no likelihood of any such local 
depression existing in that portion of the route. Another 
such local depression is found in the Atlantic where 4,561 
fathoms is met with within about 60 miles of two cables 
which were laid respectively in 1870 and 1871, and which 
are still working well and free from interruption. 

Sir Saui Samuel managed to extract evidence showing that 
as far as the distribution of coral is concerned, the Pacific is 
very much freer from such danger than the ronte followed 
by the present cables to Australia ; it was үш out by Mr. - 
Herbert Taylor that “the Red Sea is full of coral, the first 
cable lasted many years very well.” There are no less than 
four cables forming part of the Eastern отара ш. 
System which pass through the coraliferous Sea, and 
these seem to be not much more subject to interruption 
than any other portions of this company's cables. It was 
also shown that for several hundreds of miles the Eastern 
Extension Company’s cables to Australia lie in shallow and 
coral-floored seas. 

As to the completion of the survey along the Vancouver- 
Fanning Island route, this should not take much more than 
three months, if it were undertaken in the same way as that 
adopted by the American Government in making the 
survey between San Francisco and Honolulu, and we 
аш that H.M.S. Egeria has been told off to do the 
work. 

We are astonished to notice in Admiral Wharton's evidence 
that sounding operations are not carried on continuously 
during the 24 hours on the vessel engaged in this duty. As 
to the possibility of laying a cable between Vancouver and 
Fanning Island, none of the witnesses examined dispute the 
practicability of this, although varying шо were 
expressed as to the size of core which might be necessary ; 
bnt this latter point we will deal with under the heading 
1 laces, it is to be regretted that this 

re e landing 16 is i 
country long anorificed her opportunity of taking over the 
Hawaiian Islands, which would have formed a convenient and 
ш station on this route. In referring to Fanning 
and Palmyra Islands, Admiral Wharton draws attention to 
the steepness of the slope, but in Mr. M. H. Gray’s evidence 
no difficulty is anticipated on this account. It is generally 
admitted that the bottom of the Pacific is soft, and of a 
kind favourable to the life of а cable; it is also stated by 
several of the witnesses that the depth of the water is a dis- 
8997 advantage as far as concerns the durability of the 
cable. 

With the general question of durability of cables we will 
deal later on. 

As far as concerns the possibility of laying a cable of a 
class suitable for the Vancouver-Fanning Island section, 
some of the witnesses have, in our opinion, rather too readil 
assumed that a cable such as that laid across the Atlantic for 
the Anglo-American Telegraph Company in 1894 (having a 
core of 450 lbs. of copper and 400 lbs. of gutta-percha per 
nautical mile) is the extreme ible limit of size and 
weight. This opinion seems mainly to be founded on the 
fact that this cable is the | t which has hitherto been 
laid; and also that, as pointed out by Dr. Muirhead, the 
laying was not achieved without trouble. 

The difficulty is reported to have been due to “the stiff- 
ness of the conductor "—the conductor in this case was made 
up of a layer of copper wires of small gauge, surrounding a 
very large central copper wire, and it is easy to understend 
that the knuckling of a thick non-elastic wire under bending 
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or other strains is a disadvantage, inasmuch as it tends to 
the decentralisation of the conductor when a straight pull is 
put on the cable. 

Whether, however, the difficulty experienced was due 
either to the defect inherent in such a type or to insufficient 
brake power is not of great importance, as this special style 
of core need not necessarily be regarded as limiting the pos- 
sibilities of cables made up in other ways. 

To sum up the evidence given as to the technical prac- 
ticability of laying this cable, the matter seems to be beyond 
question perfectly possible, and we are quite in agreement 
with tbe opinion expressed in the report of the committee on 
this division of the:subject. 


(To be continued.) 


THE INSTITUTION OF CIVIL ENGINEERS’ 
CONFERENCE. 


ECONOMICAL TRANSMISSION AND DISTRIBUTION OF 
ELEOTRICITY FROM A DISTANCE. 


By Новлсв Fiery PansHALL, M. Inst O. E. 


Ix introducing for discussion so broad а subject as the economical 
distribution and transmission of electricity from a distance, only a 
very general statement is possible, since local conditions cause widely 
different conclusions to be arrived at in different cases. 

The subject may be sub-divided into:—(1) Economical generation; 
(2) economical transmission ; and (3) economical distribution. 

1. Economical Generation.—There is not much to be eaid on the 
subject of economical agp ese if the electrical conditions alone 
are considered, since the difference in efficiency, cost, and main- 


2. Economical Transmission.—In the transmission lines, so far as 
the oost of conductors is concerned, and the efficiency in transmission 
up tothe commercial limit of cost of generating or transforming appa- 
ratur, there is a direct gain in ircressing the voltage where overhead 
lines are permissible. here underground cables have to be con- 
sidered, with the present knowledge of cable making, it may be said 
that 20,000 volts is the safe limit. | 

9. Economical Distribution.— This has to be determined with 
reference to the conditions to be maintained in the consumer's 
circuit. 'These conditions are, as to whether continuous or alter- 
nating currents are most adaptable for & particular set of local 
conditions, or whether the combination of both could be made to 
meet the widest range, and, finally, what conditions as to voltage 
drop have to be maintained. Either for lighting, or in earth 
rm electric traction, a very small voltage drop only is per- 
m 

А number of small electric sub stations will, from а commercial 
point of view, be found more economical than would be the case if 
each were to be a complete generating station. Sub-station plant 
can be built free from objectionable vibration or noise. It also 
aab өв EET „ 555 ee 

tuations which wo possi com generatin 
stations had to be laid down. й . 


Smaller supply densities and in general ununiform distribution 
will increase the economical radius of supply, and diminish the beet 
number of sub-stations. 

With short feeders the further advantage is obtained that the 
feeder drops are smaller, and the consequent variation of voltage at 
different parts of the system through different feeders loading up 
irregularly is largely eliminated, with consequent simplification in 
nere better service, and more economical running of the 
plan 

The arrangement of sub-stations has also to be considered in respect 
to the nature of the load, so that, in the case of the average load, the 
аб due to friction and hysteresis will be balanced against the OR 

оввев. 

In general, it may be said that single-phase transmission has had its 
day. In any scheme, even though designed primarily with а view to 
lighting distribution, it bzcomes necessary to take into account probable 
demands for power. Вә far, the single-phase motor has not been a 
success, and in districts where single-pbase plant has been laid down, 
special arrangements are beiog generally made for the supply of con- 
tinuous current for power purposes. 

The gradual perfection of the generating apparatus, so that 


current can be obtained gn A very high voltage, the high 
efficiency of the transmitting mains, with the 
transformers and rotary converter, and the great flexibility of such 
FCC that multiphase transmis- 
on with rotary converters and confinuous current bution will 
be the ultimate prom in dealing with large powers over апу ex- 
tended ares. e popular formula amongst the more progressive 
engineers is to use multiphase transmission at a periodicity of 25 to 
50, at from 5,000 to 40,000 volts, according to the distance and con- 
ditions of transmission. 
There is comparatively little choioe between two or three-phase 
currents. The conditions favouring three-phase transmission are in 
to the small amount of copper req , and 
in the use of transformers. Thus, without increase 


dealing with rotary converters—a condition very favourable to prac- 


tical working. 
The theory of the action of the rotary converter bas been definitely 
laid down, and there is at the present day of experience as to 


its working in practice. The early difficulties experienced have been 
y overcome by more careful d , both in the prime mover 
and in the rotary converter itself. It has been found necessary to 
give attention to the production of constant angular velocity in the 
prime mover. 
In England, on account of the stringent regulations in connection 
with the working of tramways, гез currents become econo- 
mical at less distance than in most other countries, since the losses 


due to transformation are compensated for by the advan gained 
by centralisation. The only two notable multiphase tnstellaticns in 


the United Kingdom wor: are those of Dublin spre кайаша 
There are, however, the installations of the Oentral 
Railway, the London United Tramways, and the Glasgow and Metro- 
p When these are completed, it can be fairly said that these 
ations demonstrate the general feeling amongst engineers, that 
the multiphase system of generation is the one most likely to give 
economical results, even over comparatively limited areas. 


In the absence of the author this paper was read by Mr. Crompton. 

Mr. Тнов. Pan said that there wa: very little definite infor- 
mation in the paper. He himself thought that there was no need to 
use three-phase currents, as his firm were quite prepared to build 
direct current machinery up to 2,500 volts, and he thought it would 
not be difficult to build them for 5,000 volts. It was objectionable 
to have а plant which required synchronising. | 

Major CARDEW said that with ан to difficulty of synchronising, 
it might be best to generate at high pressure direct and cbange to 
three-phase by transforming up for the feeders only. For two-phase 
work four conductors would generally be needed, as with three wires 
the angle between the phases was unequal. | 

Mr. Овомртон thought the subject very fascinating. He agreed 
with Mr. Parker to a certain extent, but there were limitations. He 
was prepared to tackle direct current work up to 2,000 volts, but 
wbat about electrolysis. His friend and late works шч Mr. 
Hayward, who was now in the United States, kept him posted 
up; he had carried out a plant for the Telluride Company at 
40,000 volts, and 20,000 volts was used on the Oontinent. Generators 
could be wound direct for 20 to 25,000 volts, 500 kilowatt machines 
were being built up to 10,000 volts, and 700 kilowatt machines from 
15,000 to 20,000 volts. The percentage of failures is lower than with 
low pressure plant in England. Why should not three-phase current 
be used right on to the motors ves on the trams? Mr. 
Brown did this with a double чо 

Mr. Owan said that the New York Elevated Railway were putting 
down 16 4,000-H.P. machines, and these were wound direct for 
10,000 volta; underground cables were being laid all over Manhattan 
Island, and a frequency of 25 periods was adopted. 

Mr Wirsow thought that there would be considerable AMT in 


тош with polyphase machines, especially if the 
wate driven by steam engines with early cut off. 
Mr. Mavon, referring to synchronism, thought that possibly the 


speed of the engine might be varied. 

Mr. Нлммонр thought that lighting was now а Mt egre part of 
the problem of electrical E ee oe: He noticed the author 
advised sub-stations, but in Hackney he had 17 feeding points, and 
he would strongly object to have moving converters at such a number 
of points. There might be difficalties in putting two-phase machines 
into parallel, but doubtless it would be easily got 


THE COMPARATIVE ADVANTAGES OF ELECTRIOITY, 
STEAM AND OOMPRESSED AIR FOR MINING PURPOSES. 


By Henry Srapm OR. DR, M. Inst. O. E. 
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pete with steam, and then only when it is not possible to erect 
boilers, chimney-stacks, &c., or carry the steam а considerable 
distance in large pipes, or not thought advisable to bave tbe hauling 
engine inthe mine. In this event it has been found that by putting 
the dynamo or generating plant near the boilers, and carrying the 
cable in the ordioary course, electricity can be used on the surface, 
a conduc:ed down the shaft by putting the cables in 13-inch iron 
pipes. 
In the Shaft.—There are some cases where steam pumps are fixed 
in the shafte, bslow the water-bearing strata, where the water is 
caught and lifted to the surface. It is seldom possible to use steam 
for this purpose, except where the pumps happen to be in an upcast 
shaft, which is very infrequent; but where this is the case of course 
to some extent the heated steam pipes and tho exhaust steam assist 
the ventilation; but, on the other hand, the pump suffers by reason 
of being fixed in an atmosphere that contains many gases acting 
injuriously on the different metals. 

Compressed Air has been tried for this class of work; but 
deute more advantageous tban steam, it does not quite meet the 


Electricity, however, has been found to answer admirably ; and the 
writer knows of collieries where the pumps are actuated by this 
power, and are carrying out the work «conomically and with great 
satisfaction. 

Underground.—' There are three main purposes for which the powers 
named will be required underground, viz, “hauling,” pumping 
and " coal-cutting." 

Steam fcr Hauling.— With regard to the use cf steam for this pur- 
pose, thesteam from the surface-boilers is usually conveyed down the 
pit in properly lagged pipes, and then conducting it to the bottom «f 
the downcast pit, where the engines are placed. The difficulty of 
getting rid of the exhaust steam is met by returning the steam to the 
Meus or sending it through into some old return air-ways. 

either of these methods, however, can be considered as satis- 
factory, and there is always some escape of steam from engines 
and pipes which is picked up by the air-current and carried in- bye; 
and for & considerable distance from the pit bottom there is & 
moisture which affects the roofs and sides of the mine, and causes 
them to fall and slip. 

Steam for Pumping.—The writer knows cases where steam bas been 
taken in 6-irch pipes to the distance cof a mile from the pit 
bottom ; but in his opinion this was most unsatisfactory, although 
it did unwater an area of coal that was below level. The pipes were 
taken along the return air-way, and, although protected, a great 
amount of steam was lost. 

The question of getting rid of the exhaust in the steam pump is not 
во difficult, because it can either be turned into a condenser or into 
the rising main; but even this necessitates a few minutes’ escape of 
steam every time the pump is started. 

Coal-Cutting.— Of course steam is entirely out of the question for 
this work. 

Compressed Air for Hauling.—This has been found to be most useful 
when the hauling engine is placed at the shaft bottom, or in-bye, 
and the writer is connected with collieries where half a d: zen hauling 
engines are ueed bringing coal up inclines and along levels to the 
main road, whence the main hauling engine, worked by compressed 
air, brings 30 or 40 tubs to the drawing pit. 

The difficulty, however, of keeping tight joints for compressed air 
is very considerable, and the loss between the air compressors and the 
engine amounts, in some cages, to as much as 70 per cent., and that 
within the distance of, say, three-quarters of a mile. 

Pumping.— Whatever may be said of the advantages of compressed 
Bir for hauling apply equally so for pumping; and there are, of 
course, а great many instarces of pumps in mines worked by com- 
pressed air. 

Coal Cutting. —Most of the coal-cutters in use at the present day 
are actuated by compressed air; and if the main pipes are suffici- 
ently large, and joints can be kept tight, it is a question whether 
there is any power to beat it; it is easily controlled, and possesses 
one other feature that а miving engineer looks upon as of the utmost 
value, vis., safety, in additionto keeping the working places some- 
what fresher and sweeter, and in a manner assisting ventilation ; bat, 
on the question of economy, it is not, in the writer’s opinion, so cheap 
as electricity. 

The presence of a line of steam or air pipes in any air way is 
inconvenient, irreapective of heat and escape of steam, and it must 
be borne in mind that the roadway of a mine is continually on the 
move, and that pipes are always leaking more or less, and take a good 
deal of time to make a ectly tight line. 

Nectricity.— As stated under the first heading, this is not used much 
on the surface. 

Pumps in Shafts.— Bee beginning. 

Hauling.— For hanling at the pit bottom electricity is used at 
several collieries, and is coming more into operation, the ease with 
which а cable can be tsken down and fixed in the shafts and roads 
cf the mine being of great value. 

Hauling and Pumping in-bye.—For small hauling engines and 
pumping engines, electricity is most convenient; the motor can be 

ily fixed and removed, and the very great value of electricity 
in the main lies in the fact that the cables can be taken from 
place to placo with such little trouble. It is difficult to say 
exactly the difference in time occupied between laying, say, a 
mile line of 6-inch pipes for compressed air, and a cable an inch 
in diameter, but it will be about as 6 is to 1 in favour of the 
cable ; and where hauling and pumping machinery are in main in- 
e т is по doubt in the writer's view electricity is by far the 

agent. 

The writer is acquainted with & case where, in order to work 
an underground pump in a lower seam, a bore-hole was put down 
from the upper seam quite а mile away from the pit bottom, and 


the cable put through. This is one instance of the adaptability 
of electricity. i 

Coal Cutting — Here electricity has been much used; but it is a 
moot point whether its many advantages overcome the risk. КЕ 

At the present moment no explosion сап be traced to electricity, 
because the users of it have been comparatively slight; but it stands 
to reason that if an explosive admixture comes in contact with an 
electric spark an explosion must result; it cannot, therefore, be used 
with complete safety, although, if the continuous current is con- 
verted into three-phase alternating current, no sparking will occur, 
as there are no rubbing contacts; but even this is not quite 
satisfactory. 

Summary.—For general surface purposes steam is undoubtedly 
first; for working in shafts and for all underground work (excepting 
on the one ground of safety) electricity bas the advantage over com- 
pressed air. 


CRANES, AND THE POWER TO BE USED WITH THEM. 
Bx Warrer Рїтт, M Inst O. E. 


Ков the upom с? this short note, cranes may be con idered 
as roughly divided into two classes—firet, self-contained cranes 
carrying their own motive power, and, secondly, cranes which are 
actuated by power conveyed to them from a separate generator. 
The first class practically consiste of hand and steam cranes, and the 
second includes all the various forms of power trarsmission oranee, 
such as shaft-driven, electric, and hydraulic. Of hand cranes, it is 
only necessary to remark here that, wide as is the field of usefulness 
for moderate sizes, the practical limit is soon reached. It may be 
assumed that eight men is about the maximum number that can be 
put to the handles of a single crane; this oo ds to a total 
effcotive work at the hook of about 15 fcot-tons per minute, or, put 
ancther way, it tekes 15 minutes to lift 15 tons 15 feet high. Speak- 
ing generally, for loads over 10 to 12 tons, a hand crane is out of 
place, unless the circumstanoes are very exceptional. 

The steam crane is undoubtedly the best type to use where only 
a single crane is required, or where several portable cranes have to 
be dealt with whose relative positions may be altered within wide 
limits, or which may at some future date transferred to another 
site; in all these cases the steam crane has advantages not possessed 
by any other type. It is simple to work, as economical as most of 
its rivale, ready at short notice, and requires little permanent work - 
for its installation, except in the larger sizes cf fixed cranes. When, 
however, it is & case of an overhead traveller, or several fixed cranes, 
or a number of portable cranes with a limited range of travel, then 
the consideration of other motive power than steam at once begins. 

An cverhead traveller is in may cases placed under cover, where a 
steam boiler placed close under a roof pcesesses obvious diadvantages, 
and in very many cases an available supply of power already exists. 
The overhead traveller has therefore always been well adapted for 
driving by transmitter power, and the evolution of the power 
traveller has been roughly as follows:—1et, shaft-driven traveller; 
2nd, rope-driven traveller; 3rd, elcctro-driven traveller. | 

Shaft-driven travellers work very well where the motive power is 
not too far away, but they have disadvantages. The loss in friction is 
probably the greatest of all systems; the speed at which the trans- 
mitting organ (the shaft) can be driven is necessarily very limited, 
and the tumbler bearings are always inclined to be troublesome. 

For cnveying power by direct mc chanical means, it may ba 
considered an exiom that a quick light drive is always to be preferred 
to a slow heavy one, ard therefore it was a decided step in advance 
wken the quick-running rope-crane came in, and by a process of the 
survival of the fittest settled down into the well-known type in 
which the driver site in a cage below the gi and actuates the 
machine by shifting open and crossed belts, the speed reduction 
being made at the crab by worm and wheel. The introduction of 
the electric transmission of power marked a noteworthy departure in 
crane design, and solved in a very satisfactory manner all the diffi- 
culties previously experienced in taking the power from the motor to 
the crane. 

Electric leads are easy to erect, noiseless, mctionless, cheap, and 
by their means power can be conveyed along routes that would be 
quite impracticable by any other means, and with very considerable 
economy. The author puts the latter pt int last, because althovgh 
users much appreciate economy, they appreciate convenierce a great 
deal more. Speed and convenience of working take precedent even 
of coal consumption. : 

The first electric cranes and travellers were worked by a single 
moter often kept running continuously, and the varicus motions 
were obtained by shifting belts or other forms of friction clutches. 
Latterly the practice has been to use a separate motor for each 
motion. Having got so far, a lesson was teken from tramway prac- 
tice, and series - wound motors were used instead of the self-governing 
shunt-wound motor previously necessary. 

The series-wound motor, with its big starting torque and its capa- 
bility of responding to the drivers’ views as to speed, hes much 
analogy to the engines of a steam crane regulated by the drivers 
hand on the starting valve, and the writer thinks that it is precisely 
this possibility of using series-wound motors that is the great 
advantsge of the single-motor machines. Jib cranes are usually 
now corstructed as two-motor machines, one forlifting and one for 
slueing. The subsidiary motions of jib derricking and travelling are 
less often used, and can be well worked from the slueing motor by а 
change cf gear. І 

The reduction of speed from motor to first motion shaft has been 
effected in every possible manner. Pri ctically two methods survive, 
worme and cut gear. The much-despised worm is noiseless, and 
very convenient to apply in many cases, and, if properly designed, 
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even а worm will turn, and that with a very respectable efficiency. 
The author would remark in this connection that the ordinary 
formulas for worms will, if used with proper coefficients of fric- 
fion, give results well borne out by practice. The next important 
organ in an electric crane is the controlling gear. Here thetendency 
bas been lately to adopt liquid resistances, and still more recently to 
use controllers which are practically tramcar controllers. It is a 
striking feature of electric crane design that whereas at first the old 
power traveller was the model, the tendency is now to go to tram- 
way practice, and there are, in fact, many points of analogy between 
crane and tramway work, especially in all that concerns the starting 
and accelerating conditions. In Germany copsiderab'e attention has 
been paid to the problem of recovering the energy lost in lowering 
the load by generating current in the motor. Many of these arrange- 
ments are very interesting, but the writer doubts whether here again 
efficiency of doing the work required does not take precedence of 
current consumption, and for quick lowering nothing bsats a free 
barrel controlled by a foot-brake. 
. The hydraulic crane is too well known to require long notice here, 
it will probably be always with us, but the electric crane will be & 
very serious rival. The electric crane itself is more expensive, but 
tbe generating and transmitting plant are less costly. Electric 
cranes are not affected by frost, and they also have the good point 
that the maintenance repairs are generally within the competency of 
the man who looks after the crane. Of various intermediate types of 
crane, the writer would mention a series of overhead sheft-driven 
travellers driven by hydraulic engines from a pressure main, and tbe 
1 has been sufficiently satisfactory to warrant a repetition of the 

jign. 
- Another example of a different бура of motive power is furnished 
by a crane designed by the writer, where, a good natural supply of 
water under moderate pressure being available, а Pelton wheel 
was keyed dirctly on to the pinion shaft of the lifting gear, 
and a cheap and efficient hydraulic crane constructed. The 
author а:во remembers having seen at Bilbao a blockyard Goliath, 
where an electric transmission : ctuated а direct-acting hydraulic 
lifting cylinder, and there are other variations and combinations of 
motive power that may sometimes be authorised by the local con- 
ш Speaking broadly, the author would emphaeise the following 
points:— 

1. о single cranes, or cranes with a great range of portability, 
use steam. 

2. In all cases where the circumstances warrant a central power 
. е от where power has to be conveyed ару distance, use elec- 

icity. 

9. For overhead travellers, use electricity. 


Discussion on Мв. CuxixGHAM'S PAPBB, THURSDAY, JUNE 8TH.* 


Mr. CLinzHUGH said that he should be glad to know definitely why 
high speed engines had been discarded in favour of low speed 
engines. 

Mr. Henny Mavon said that in the case of Glasgow the power and 

lighting stations were separate, and it was cpen to doubt whether this 
would not result ia an increased cost of coal to the Corporation. He 
thought that the overhead system in Glasgow would probably be 
replaced before long by the underground system. It would be worth 
while to construct a conduit, and in the busiest thoroughfares the 
underground railway already came within 2 feet of the street level. 
, Мг. Налммонр thought that the results obtained in Leeds might be 
Interesting, as they bore out the author's statement that a reduction 
of 5d. per car mile could be made by using electricity. In Leeds the 
horse cars cost 10:17d. per car mile, steam cars 10 33d., eleotrio cars 
483d. The ting ses in Leeds were 06d. per Board of 
Trade unit which was considerably higher than the author's figure of 
0 25d. The cost of producing electricity for lighting was 0 784., and the 
output for traction and lighting was practically the same. He had 
found that slow speed engines used less ccal than high speed, and 
doubtless the traction load factor in Montreal was higher than for 
lighting here. 

Mr. Свомртом thovght the figures given by the author extremely 
good: he himself had put down slow speed engines and high speed 
engines side by side, and thought the cost for oil and labour was 
bigher in the latter case,although it used somewhat less steam. 
Figures for traction work should not be compared with those for 
lighting, but he would compare them with some figures obtained 
from chemical works. The fuel had cost 0 14d, and the remainder 
0˙18d., making a total of 0:274, with high speed engines, this he 
ms sidered very good, but there were, of course, no distribution 
charges. 

Prof. E. Hopxinson noticed that the author gave the price per 
Board of Trade units as 0 25d. and the cost per car mile at 0-5d. He 
thought one unit should be sufficient per car mile. 

К Мг. TREMLETT Олвтвв asked if the cars were of the double bogie 
уре. 

. The Аотнов replied that they were cf the single bcgie form carry- 
ing 26 passengers inside, The author also stated that Montreal was 
very hilly, some cf the gradients being 1 in 10, and one as steep as 
lin8; the speed of the cars was 10 miles per hour in the town and 
12 miles in the country, theaverage throughout the year was 2 Board 
of Trade unite per car mile. 

Major CagpEw thought 70 revolutions very low for the engines, 
the units per car mile would, of course, include all leakage losses. 

Mr. MONKHOUSE considered a saving in the power etation could 
be effected by using а holiday plant. Не had visited the United 
States, and the cost of power was nothing in comparison with the 
cost of maintenance. Inspection did not seem sufficiently good, and 
leakage was considerable. He found on one track, 21 miles long, 
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that the third rail was simply laid on paraffined blocks of wood ; the 
was 14 am , and still higher in wet weather. In New 
York the leakage is 0:5 ampere per half-mile section of double track. 

Mr. GarwxsHAw thought the author got much ter saving by 
using an economiser than would have been i 

Mr. PATOHELL remarked that the author had read a fuller paper on 
the same subject in 1896, ard the temperature of the gases leaving 
the boiler were much lower than usual. 

Prof. Кикнерү stated that he had examined many accounts of 
American electric railways, and found that the expentes for drivers 
and conductors came to 42 per cent. of the whole outlay. Power 
cost 18 per cent.; maintenance of line, 12 per cent.; msintenance of 
plant, 12 per cent., and general charges 16 per cent. Ooste for 
power had been reduced in certain cases to 10 per cent.; he could see 
no difference in economy between slow and high d engines. 

Mr. Cms RAM, in his reply, said that in 1892 high speed engines 
at 250 revolutions were put down in Toronto and used for 14 years, 
but then they were taken out and slow speed engines substituted, in 
order to eave fuel and expenses in repairs. The high speed engines 
were of the Armington-Sims type. In Montreal they used 2 
of Trade units per car mile, in Toronto 1:5, in Brooklyn 0'8, and in 
Dablin 0:9, according to Mr. Parshall. The temperature of tbe feed 
water was 270° F. at full load; the figure of 0 25d. was not obtained 
ftom а test run but from months of ordinary working. 


THE TELEPHONE SERVICE. 


Ix the House of Commons on Tuesday night Mr. Hanbury moved 
the second reading of the Telegraphs (Telephonic Communication, 
Фс.) Bill, which is as follows :— 


A Bill to make further provision for the improvement of Telephonic 
Communication, and otherwise with respect to Telegraphs. 

Be it enacted by the Queen's most Excellent Majesty, by and with the advice 
and consent of the Lords Spiritual and Temporal, and Commons, in this present 
Parliament assembled, and by the authority of the same, as follows :— 

1. The Treasury may issue out of the Consolidated Fund or the growing 
produce thereof such sums not exceeding in the whole the sum of two million 
pounds, as may be required by the Postmaster-General for the purpose of the 
Telegraph Acts, 1868 to 1597, according to estimates approved by the Treasury, 
and sub-sections two and three of section one of the Telegraph Act, 1892 (which 
relate to the mode in which money may be raised) shall apply with respect to 
the sum so authorised to be issued. 

2. (1). Where the Council of & county borough are licensed by the Postmaster- 
General to provide a system of public telephonic communication, they may 
defray the expenses of exercising the powers conferred by the license out of 
the borough fund or borough rate, and may borrow money for the purpose in 
accordance with the Public Health Acts, but any money so borrowed shall be 
borrowed on the security of the borough fund or borough rate, and the Council 
may, subject to the provisions of the Telegraph Acts, 1463 to 1897, and of the 
license, exercise their powers under the license throughout the area for which 
it is granted, although part of that area may be outside the borough. 

(3). In the application of this Act to Scotland, a Royal or Parliamentary burgh 
having a population of over 60,000 according to the last census for the time 
being shall be substituted for & county borough, and the Town Council or Com- 
missioners thereof for the Council of a county borough, and the police or 
borough general assessment or rate of the like nature for the borough fund or 
borough rate; and the Council or Commissioners may, with the consent of the 
Secretary for Scotland, borrow for the purposes of this section on the security 
of that assessment or rate, but subject to the conditions for the repayment of 
loans prescribed by the Public Health (Scotland) Act, 1897. 

(8). In the application of this section to Ireland, the Public Health (Ireland) 
Acts, 1878 to 1596, shall be substituted for the Public Health Acts. 

8. This Act may be cited as the Telegraph Act, 1899, and may be cited with 
the Telegraph Acts, 1468 to 1897. 


We are indebted to the Times for the following report of Mr. 
reread speech in which the Government policy is explained in 


Mr. Hansony said that the time which had elapsed since he intro- 
duced the measure had produced one result. Oomplete ananimity had 
been shown on one point, namely, that the present system could not 
possibly go on. There had not been a single resolution from a local 
authority, no memorial from a association, not an argument in 
the app reris which had supported the existing system. Thecom- 
pany itself introduced Bills, which was the clearest evidenoe that 
without fresh powers the present system could not go on; and he was 
sure that the pi elena теш POTTE око 
pany which had already very large powers, and w was absolutely 
uncontrolled. Authorities at Liverpool had requested the Parlia- 
mentary representatives to oppose any extension of the powers of the 
National Telephone Company, and a resolution had been unanimously 
adopted by the Association of Municipal Oorporations to the same 
effect. And surely there was very good reason for а step of that kind 
being taken, because the figures with regard to the state of the tele- 

honic communication in this country were positively alarming. In 
B witrorland there was one telephone in use for every 100 population; 
Norway, one in 144; Sweden, one in 147; the United Btates, one in 
192. all those cases there was practically no State —€—: but 
ope, worked by local bodies or general competition. ing the 
rincipal countries where there was State control and no competition, 
5 Germany there was only one telephone for every 449 inhabitants ; 
France, one in 1,432; Austria, one in 1,640. England, even as com- 
with Germany, was far behind, for she had only one telephone 
for every 636 of the population. Passing from the countries to the 
principal towns, he found that in Stockholm, where there were 
actually three systems in competition with one another—which was 
& considerable argument against those who said competition was 
imposeible in this matter—the number of telephone users was one in 
every 14 of е ig ak Geneva, onein 23; Berne, one in 27; San 
Francisco, one in 27; Hamburg, one in 56; Berlin, one in 82; Vienna, 
one in 192; London, one in 433. 
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Bir J. Fzndvssox (Manchester, N.E.): Where did the right hon. 
gentleman get those figures ? 

Mr. Hansuny: I got my figures from the chief engineer of the 
Post Offioe made up to date only yesterday. It was not necessary, 
however, to go beyond our own country for examples. The National 
Telephone Company's service has been established in Jersey for a соп, 
siderable number of years, and there the telephone users were as one 
in 650 of the population. Now, in Guernsey, which was one of the 
places where the Post Office had granted licences to the Icoal authority, 
the proportion was one in 84, although the system hai only been 
started abovt two years ago, and the number of subscribers was grow- 
ing rapidly every day. He thought, therefore, their first essay in the 
direction of municipal telephones had not been unsatisfactory. He 
frankly recognised that the National Telephone Company had йспе 
good work, and wherever it had got wayleaves and could give an 
efficient service, serving all alike on equal terms, he should be sorry 
to see that system discontinued. What we wanted in this country 
was а general system thst would extend itself over the whole country, 
bat the National Company picked ont the most densely populated 
parts of the country. Being a private company it naturally con- 
sulted its own interests. He would do the National Telephone 
Company the jastice to ssy that wherever they got the opportunity 
they gave an effi-ient service—that was to вау, where they had under- 
ground wayleaves and a double circuit system. Bat there were a 
large number of municipalities which would not give these under- 
ground wayleaves, and in those towns the company could not give 
an efficient service. Parliament had always refused to give wayleaves, 
and no Government had ever supported the granting of them. But 
it did not follow because the company could not get wayleaves 
that the country was to go without an efficient telephonic service, 
which was so important to the trade and commerce of the country. 
Five-sixths of the present wayleaves could be terminated by those 
who granted them within six or 12 months, and it could not be per- 
Initted that a national servica should exist on such a precarious foot- 
ing as that. Theee being the requirements, a good many persons had 
jamped to the conclusion, on the analogue of the Post Office and tele- 
graph service, that State telephones were the only solution of the 
difficulty. It was not surprising that the ingenious directors of the 
company should back those people up in that view. The indirect 
infi sence that the company was bringing to bear—where it was hard 
to say where public policy begins and private interest ends, where all 
kinds of preferences and trusteeships could be put into various hands 
—-constituted one of the greatest arguments against an enormous 
monopoly like this. He fully admitted that the control of the whole 
telephone service must be ia the hands of the Postmaster-Goneral. 
It was necessary for uniformity, and under this Bill, for the first time, 
they should be able to get that uniformity, and they should be able 
to resist the imposition of terminals, which they could not do in the 
case of the National Company. He saw no reason, however, why 
the S-ateshould actually undertake work which could be just as well 


dene by the local people on the spot. Something like 98 per cent. of 


the wbole messages in the exchange never left the locality, and never 
came on the trunk wires. There being no practical and technical 
advantages in Btate management, why should they incur an 
enormous and unnecessary increase in the staff of the Post 
Office, and the corresponding increase in wages? The Post- 
master General was already the greatest employer of labour 
in the world, and the s'aff was growing year by year. 
Again, the wages of the company's servants were, as compared with 
those paid by the Post Office, exceedingly small. In the case of the 
trunk wires which had been taken over the wages had to be raised 
40 per cent., and they would bave to do the same by the others, in 
addition to providing for pensions, in order to place them on the 
same footing as the telegraphiste, who, as they knew, were not at all 
satisfied with their conditions of service. Nationalisation of the 
telephones mesnt immediate purchase at an accommodation price ; it 
meant buying up the National Telephone Company as it was at the 
present moment, а monopoly—a monopoly which he thought ought 
never to have been allowed to grow up; and it meant that they 
should have to buy as a going concern а monopoly which would fall 
into their 1sps in 1911. While he was most anxious that they should 
treat the company with absolute fairness, he thought that to ask 
them to buy up that monopoly as & going concern was to ask too 
much of them. If they decided to buy up the company, he candidly 
admitted that the purchase would include much good work, as at 
Liverpool, where the service was as nearly perfect as it could be 
made, and where any change was unnecessary; but ia other places 
the system was not so perfect, and he objected even more to buying 
up the latter than the former. Twenty-five per cent. of the com- 
pany's system consisted of single wires, and in London anda number 
of provincisl towns practically nothing but overhead wires prevail: d, 
which would be absolutely useless to the State. They were made of 
very poor material, many were disused, and a large number were 
private wires outside the monopoly altogether. Another objec- 
tion to nationslisation was that, owing to the improvements 
which have been effected in Liverpool and other towns, the 
State would be called upon to first buy up the wires with 
those improvements, and then to replace them. If they were to spend 
money on the telephone system, he should like, in the first place, to 
get value for i:; to spend it, not in replacing and supplementing the 
company’s system, but in bringing ourrelves to the same level as other 
countries. The president of Council of Associated Stockbrokers, 
who had taken such а very prominent part іп that question—he did 
not know why—said that Either the Government should assume 
sole control, or give those at present working the telephones full 
pu of developing the ваше, subject, of course, to control.” Не 

already explained that that could not be done in the places where 
the company : а no wires already, and those were the very places 
where the State would have to provide them. To suggest that the 
Post Office should go throngh the form of calling the company its 


agent, and then use its own powers over the heads of the manici- 

ties in order to give them wayleavos, was absurd, Having shown 
he practical impossibility of a State system, and that the company 
could, under no circumstances, supply places where there were no 
proper wayleaves, they were thrown back upon only two other sources 
of supply. One was the local authorities, which he proposed should 
include sanitary districts, thus carrying the telephone system to 
almost every part of the country. Oorporations which were unwil- 
ling to grant wayleaves toa rich and powerful company, might be 
willing to grant them to small local companies over which they could 
bave more control. With such small companies fair conditions 
could be imposed, and preferences could be guarded against, or the 
refusal to serve all alike upon equal terms. By that means he 
believed as good а cervice could be given in all respects as the State 
could possibly give, and any friction between the State and the Iccal 
autborities would be avoided. That local service would supplement 
the National Telephone Company's system in very large areas, and 
would have the eff:ct, he believed, of bracing up the company aud 
making it give а better service, evon where а municipality itself 
would not compete or allow another company to do so. All that 
they wanted was to get an efficient service and to see, further, 
that it was fair to the company, who had done a great and useful 
work. It was admitted from the first that there was no unfairness, 
and he thought that would be admitted by his right hon. friend. 
It had never been a question that it was perfectly fair to start 
new companies in oppcsition. Then came the municipalities, to 
which the company raised great objection. The Government in 
this matter had tried to balance advantages and disadvantages, and 
they had offered, in a Treasury Minute, the recommendations, 
arrived at, he believed, unanimously, of the Select Committee. 
They cffəred to purchase the plant, such as was suitable and fit, 
under certain conditions in 1911, and, considering that in 1911 they 
would be under no obligation to bny one pennyworth of the com- 
pany's plant, that was а very large offer. In addition, under certain 
circumstances, they were going to impose somewhat stringent con- 
ditions upon municipalities, and there were also other proposals 
which, he thought, formed a large and fair offer. As he had said, 
what they wanted mainly was an efficient service. It did not 
matter whether that service was given by the company or the 
municipalities or other companies. Referring next to а resolution 
passed by stockbrokers declaring that the Government were 
attempting improperly to depreciate, so as to ultimately purchase 
the property at a low price, all that he had to say was that, 
as the Government had no intention of purchasing at all, the 
resolution was somewhat wide of the mark. Now what were 
the озсо and who were the objectors to this proposal? In the 
first place, the main objection came from the large traders of the 
country, and it was remarkable with what unanimity and sameness of 
an all the resolutions were passsd. In addition to the stock- 
brokers and lawyers they had the chambers of commerce, which 
шека the larger traders of the country; but at the utmost 

y 22 chambers out of 96 had offered any opposition to this Bill. 
The pe traders objected because they were getting uncommonly 
good value for their money. For a subscription of £15 in London 
and £10 in the provinc3s, they monopolised the whole of the ex- 
change and the trunk wires; aud for this sum they had the unlimited 
right of sending messages. He asked them to imagine the telegraph 
system of the country worked on that principle. Men in that 
favourable position did not want to be disturbed. Thus they had 
one man getting £300 worth of messages for £15 to £20 a year. 
What was wanted was to make the service a popular one, as open to 
small as to large traders. Small traders had memorialised the 
Treasury time after time that this concession might be made. It was 
complained that the trunk wires were crowded; and he thought 
that they must, in order to remove the last objection, increase 
the number of trunk lines. As to the larga towns, after all, 
the objection came from Liverpool and Nottingham; and they 
were in a minority. Well, they were the only two corpora- 
tions which had memorialised the Government, and it во 
happened that they were the two who were exceptionally well off. 
They had made a good bargain with the National Telephone Company, 
and had got a very good service. But why should they stand in the 
way of other municipalities which bad not got such an efficient 
service, and why should these big corporations, which were able to 
hold their own against a company like the National Telephone 
Company, standin the way of the smaller municipalities which wera 
not so well able to fight their battle with the National Company ? 
The only objection taken by the Town Clerk of Nottingham was that 
no other system but a national system would supply the country 
districts. He did not believe it. He thought companies would 
supply those districts just as well as the State. (An hon. member: 
And better. The Town Clerk of Liverpool admitted that he had no 
objection whatever to municipal enterprise in telephones where there 
was no service at tho present moment and no competition with the 
National Telephone Company. Well, what an enormous area that 
was. Then, again, the town clerk opposed it on the ground of the 
limited use of telephones, and that it did not extend to the bulk of 
the population. It did not at the present moment, and as long as the 
present system went on it never would. Bat if the toll system were 
introduced there was no reason whatever why in a great number of 
their towns there should not bs just as large a proportion of telephcne 
users as in Stockholm, or Geneva, or Berlin, The information sent 
to him only a couple of days ago as to Guernsey furnished a remark- 
able illustration of what municipal enterprise would do. The States 
of Guernsey only started the telephone two years ago, and they had 
already got one telephone to every 84 of the population and a tariff 
which met every class of subscriber. The result was that they were 
paying interest on their capital, a Government royalty of 10 per cent., 
aad were also building up a sinking fund. Local authorities were, after 
all, the Гез judges of their own interests. They need not * a 
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service if they did not want it, or it they thought it was not to the 
interest of th yers, especially now that they were giving them 
threo alternatives. In Stockholm, where there were more telephone 
users to population than in any place in the world, they had three 
systems working side by side in opposition to one another. (An hon. 
member: At a great loss.) No, not at а loss. There was the State 
system and two companies. They had in this country got their own 
Post Office exchanges, but he was bound to say that, owing to 
Treasury regulations, they were not worked as they ought to be. 
That he perfectly admitted, bat evan so, they bad been paying a large 
interest on their capital. An intelligent Treasury had now abolished 
those regulations. It was true that the National Company was to а 
certain extent at a disadvantage in that it did not get underground 
wayleaves. But in Manchester it had those wayleaves, and yet 
there, though the National Company was giving an efficient service, 
a new company had applied for a licenc», with the support, he 
believed, of the corporation. That did not look as if competition 
within the tame area was such a dangerous thing for the municipality. 
Then there was another alternative. The local authority might buy 
up the National Company in any area, or—and he thought this was 
much the more likely course—there might be a connection between 
the servica of the company and that of the municipality. The 
Government were offering them every inducement to do that, and the 
very able manager of the National Company had admitted that he did 
not think there would be any practical difficulty in carrying out such 
an arrangement. He believed, too, that the company would find it to 
its own interest to adopt such a course. It had been objected that cor- 
porations would not give a popular service. Corporations would have to 
please their constituents, and if their constituents wanted this service 
and did not get it they would turn out the corporation who refused it 
and put in one who would give it. What were the inducements to а 
pop service? Well, in America, within the last three years, 
since the service had been made a toll one, it had grown by leaps and 
bounds, and опу тебет he had read a statement to the effect that 
Germany had introduced the toll system, and was popularisin 
its service, not only in Berlin, but throughout the country. It 
been urged that they did not give corporations sufficient time to 
recoup their expenditure. He thought that even 12 years was a 
considerable time for that purpose, but the House must recollect that 
under the conditions which they were cffering they would only have 
to redeem 50 per cent. of their capital by 1911. ey did not regard 
it as by any means a certainty that 1911 would see the end of the 
licences of their now licensees. If nationalisation were as unpopular 
with the Government of that day as it was with the present. Govern- 
ment, municipalities would retain the service long after 1911. He 
hoped he had made the case perfectly clear. He hoped there was no 
impression that they were anxious in any way to take an unfair 
advartage of the National Company. On the contrary, he thought 
he had shown the House that, if their proposals were accepted, t 
company would be in a better position than they had ever been in 
before—they would, at least, be in a much more ceriain position. 
Not only so, but they would get а popular service and а service not 
dependent on а precarious tenure as it was now. Не hoped the 
House, looking at the emergency of the case, and to the fact that the 
United Kingdom lagged far behind other countries in the matter of 
telephcnic communication, which was so essential to their trade and 
commerce, would agree to the second reading of the Bill and to 
passing it through its other stages without any unnecessary delay. 

In the course of the debate which followed, Sir J. Joromy said he 
recognised that the service supplied by the National Telephone 
Oompany was inadequate, but did not approve the methods adopted 
by the Government for the purpose of bringing about an improved 
state of things. Mr. GnirrrrTH-BoscAwEN, on the other hand, 
supported the Bill, which, he said, carried out the recommendations 
of the Telephone Committee. 

Sir J. LuBBoox doubted whether it could be maintained with 

astice that the servica of the Telephone Оошрапу was inefficient. 
here it was inadequate the fault was not theirs, bot that 
of the municipalities which refused to grant  wayleaves. 
Having said that the Bill was open to the damaging criticism 
that it proposed a great extension of munici trading, 
he turned to the proposal that the Government should itself 
institute and work a telephone system in London, and mentioned 
three objections to it—namely, the risk of loss to the taxpayers, the 
inadvisability of increasing the nambers of Government employés, 
and the effect of the scheme in checking рө enterprise and 
impeding the progress of applied science. suggested that the 
Bill should be rent to a Belect Committee for consideration. 

Bir J. Моорносви, who supported the Bill because it was likely to 
lead to an improved and cheapened service, referred to the 
tremendous efforts which the Telephone Company were making 
fo prevent the measure frcm becoming law; Mr O. MCARTHUB, 
who claimed to give expression to the unanimous opinion of 
Liverpool, opposed the measure; Mr. Farrgrorr. Bad, who 
spoke amid considerable interruption, advocated the nationalisa- 
tion of the hone system; and Mr. LAwRaERCE, who criticised 
the Bill adversely, continued the discussion until midnight, when 
the debate stood adjourned. 

The Bill passed its second reading on Wednesday without a 
division, Mr. Balfour asking the House to refer it to а Grand Оош- 
mittee. After several members had spoken regretting the proposal, 
Mr. Balfour moved that it be referred to the Standing Committee on 
Trade, and the debate was immediately adjourned. 


Comstick.—This is the name of a material sold in sticks 
specially prepared for lubricating dynamo and motor commutators. 
A sample stick is before us. It is claimed to keep the commutator in 
a good condition, prevent cutting, and promote a high gloss. Messrs. 
Cattriss, Wallis & Co., Limited, of Leeds, are the manufacturers. 


THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 


From a social point of view the Bristol meeting of the 
Municipal Electrical Association was an undoubted success, 
bot whether it came up to the anticipations of those who 
expected to derive some substantial addition to the knowledge 
already in their possession, is open to question. Several of 
the papers read and discussed were of that class on which 
there was practically but one opinion, therefore much valuable 
time was wasted in constant reiteration of the same thing. 
The paucity of the papers, too, contrasted rather disadvan- 
tageously with those of former years, and their calibre was 
distinctly of a lower order. Possibly some of the more 
prominent members of the Association found themselves 
unable to spare the necessary time for working up interesting 
and novel subjects to bring before their colleagnea— 
in one instance, at least, we know this to be the case— 
and so the Committtee were perhaps compelled to 
fall back upon several of last year's topics, together with 
hastily-compiled papers on others as atop” Bape. Anyhow, 
there was a feeling of weariness and lack of real interest 
during the hours set apart for the work of the seasion, which 
was strangely at variance with one’s recollections of, say, the 
Manchester Conference. Naturally the absence, after the 
opening day, of Mr. Faraday Proctor and Mr. Councillor 
Pearson, did not tend to make the meetings any the more 
exhilarating, the latter gentleman’s lucid style and business- 
like and thorough g of whatever subject he took in hand, 
combined with his quiet humour, being sadly missed. The 

roceedings may, therefore, be generally characterised aa 
having been somewhat dull and listless exoept for occasional 
flashes of merriment when Mr. Ferranti, Mr. Chamen, 
ш Maclay, or Мг. Wordingham, took part in the 
debates. | 

On the other hand the dinner, the success of which 
might at first sight have seemed imperilled by the non- 
ap noe of Sir W. H. Preece, Mr. Alexander Siemens, 
and others who were announced to speak, was a bright and 
cheerful fanction, marred only by the enforced absence of 


‘the president and the chairman of the Electricity Committee, 


both of whom have done so much for the development of 
electric lighting in Bristol. How the evening was spent will 
be found in a special account given in our other columns. 
The recreative part of the Conference probably has never 
before been equalled in the short life of the Association, 
nor has such lavish hospitality been proffered to the members 
at every turn. The Corporations of Bath and Cheltenham, 
and the Bristol Tramways Company, all vied with one 
another to do honour to the occasion, and make the visitore’ 
annual re-union a brilliant and enjoyable one, and from the 
hour of the charming luncheon, given by Mr. Pearson at the 
Royal Hotel after the opening meeting, till the afternoon of 
the Lord Mayor’s garden party, the greater part of the time 
was wholly given over to pleasure. 

To the visitors probably the most attractive feature of 
the electrical system at Cheltenham was the arc lighting. 
It should bə mentioned that the thoroughfares in that town 
lend themselves admirably to showing off the peculiar 
advantages of arc lamps, and to the special attributes, 


such as magnificent rows of trees alongside the roads, is 


due in а great measure the впосевв of a remarkable example 
of outdoor illumination. There are over 200 aro lamps in 
use, to each of which is mg a transformer placed in 
the base of the lamp-post ; they are arranged on alternate 
cironits, and at midnight balf of them are extinguished. The 
charge per annum per lamp varies from £19 10s. down to 


£15, the price varying according to the number of lightin 
hours. The purity and steadiness of the lighting exci 


much favourable comment. 

A sumptuous collation had been provided at one of the 
сора. parks by the Mayor of Cheltenham, Mr. Alder- 
man Norman, who has been the chairman of the electric 
lighting since the inauguration of the municipal system. 
The y was afterwards driven round the town to inspect 
the lighting, paying, on the way, a short visit to an open- 
air concert, another of the admirable institutions controlled 
by the Corporation. 

The Bristol Electric Tramways were also the object of an 
afternoon’s diversion, and а gratifying surprise was that of 
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an unexpected and recherché luncheon, иие for the 
visitors at the terminus of the system at Staple Hill, some 
4} miles from the centre of the town. Mr. George White, 
the managing director of the Bristol Tramways and Carriage 
Company. was unfortunately detained in London, but Mr. 
Clifton Robinson, engineer, and Mr. Challenger, traffic 
manager, welcomed everybody with open arms, and the 
company’s lavish and generous hospitality will not readily 
be obliterated from the memories of those present. To those 
local authorities who are hesitating as to whether or not they 
should adopt electric trams, we would suggest that a visit to 
Bristol would be an object leason not to be despised, and it 
might also save an expensive trip to the Continent, of which 
some electricity committees are so fond. 

Included in the programme of the Conference was a visit 
to the Somerset city, and those who made the trip spent a 
pleasant hour or two. Mr. Gustave Metzger, the electrical 
engineer of Bath, met the visitors at the station, which was 
thoroughly inspected. Before leaving Dorchester Street, 
Alderman A. Taylor, the genial chairman of the Electric 
‘Lighting Committee, invited the visitors into the offices, 
where refreshments were served. 

Mr. Wordingham, in his post-prandial oration, struck a 
note with which we are in perfect accord. There is a danger 
that the festive side of the Conference will the real 
practical objecta of the Association, and this has been fore- 
seen by the Manchester cag a engineer. Nothing that 
we can gay would add force to his warning; the Committee 
must look to it that the annual meetings do not some day 
resolve themselves into the scientific pionios of the B.A. on 
а miniature scale. 

The members of the Municipal Electrical Association are 
our guiding stara, and mainly through their agency shall we 
bring electricity into the houses of rich and poor alike. 

The proof of the vitality of electric supply lies not so 
much in the establishment of new works as in the extensions 
of old ones, and we are glad to recognise that municipalities 
as well as companies in coping with the great and growing 
demand are inclined to adopt a bold an 
There is, nowadays, no need to adopt the cautious tactics that 
were pursued by the pioneers of public supply; it has been 
abundantly proved that electrical undertakings are coms 


mercially sound, and most questions affecting the economical : 


generation and distribution of electricity have been already 
threshed out. Therefore, in extending works it is little uge 
making two bites at a cherry. 


Without discussing new spheres of municipal activity, we 


should rejoice to see Corporations doing that work which 
lies to hand, in а complete and efficient manner, and no one 
can deny that much remains to be done before we can say 
that electricity is in universal use. 

To some of us who have spent the greater part of our life’s 
work in the cause of electrical science, the does not 
appear to have been rapid, but when one goes into statistics 
one finds that some advance has been made, for whereas in 1890 
there were 17 stations having some 200,000 lamps connected, 
and 1 a capital of £650,000, there are now, 
roughly, 150, with 6,000,000 lamps and £13,000,000 ора. 

At the recent Conference оѓ the Civil Engineers, Sir W. Н. 
Preece, in the course of his presidential address, said : “ The 

ings are thrown open to the Press, and we hope that 
the enterprise of those admirable technical papers, that are 
such a credit to our industries and such a benefit to our pro- 
fession, will, by the completeness of their reporta and the 
rapidity of their issue, render full publication on our part 


unn : 
The doings of the M.E.A. command much consideration 
from the ical Press, and we trust that our comments will 


be received in the same frank "mas in which they are written 
for we have the welfare of the Association at heart, an 

look forward to its vigorous growth and expansion from year 
to year. The sympathies of the whole meeting were with 
Mr. Proctor and Mr. Pearson, and the expressions of regret 
at the hardship which compelled these gentlemen to attend 
а T inquiry just at the very moment their pre- 
sence in Bristol was so necessary for the purpose of making 
the meeting a record one, were as unanimous as they were 


вїпоеге, 

То Mr. Mountain, who has done во much for the Associa- 
tion, we extend our hearty congratulations on his election as 
next year's President. 


vigorous policy. - 


CORRESPONDENCE. 


Capacity Measurement of Long Submarine Cables. 
There were two errors in the copy of my letter (ELEc- 
TRICAL REVIEW, June 2nd), re "Capacity." One was 
* corrections" for “observations” in the second paragraph, 

the other—the numbers of the figures were transposed. 


W. Murphy. 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 
Wing ENDING JUNE 21т, 1898. | Wear mme Јони 20TH, 1899. 


! 


Adelaide € Value £261 Amsterdam we .. Value £40 
Alexandria. Teleg. mat. 53 Antwerp. Teleph. wire .. 129 
sterdam.. s РИА 170 Archangel .. ; A v 51 
Archangel .. 878 Auckland. oe << . . 180 
Auckland .. Barcelona .. © . 150 
Bombay 145 Bombay А ©» me ‘ 165 
Boulogne a АР Buenos Ayres а aa "m 81 
Buenos Ayres - v vs 40 ў Teleg. mat. 712 
" Teleg. mat. 147 Caloutta  .. T we oo 229 
Calcutta  .. as T © 49 Cape Town 78 
Cape Town. 868 Christchurch i 96 
Durban T i в ate ee ee M оошо . 0 T ee oe 20 
j eleg. ma 9 e б nhagen. Teleg. cable 4,57 
East London 25 ie EN 46 üben" T d S «v 1757 
Gothenburg 120 - A 49 East London ae .. 220 
Korsor, Sub. cable sie .. 8,600 Ghent T 15 


Leghorn ee ee ee ee ee 

Melbourne. те. mat. . 987 Melbourne .. sa s% i 
North Atlantio. Teleg. cable .. 96,990 $i Teleg. mat. . 1,478 
Port Elizabeth  .. oa © 0 New York .. s ; 120 


45 Hong Kong 


Rotterdam .. х vs Ostend S sè аа "T 88 
Shanghai. Teleg. mat. „ 868 Otago $3 ae si .. 800 
Singapore. Teleg. mat. .. 128 Port Elizabeth  .. m . 490 
Stockholm. Teleg. mat. .. 898 Rio Janeiro.. és T " 8h 
Sydney. Teleg. mat. 5% 41 Rotterdam .. T = T" 20 
ellington .. е T „ 167 uen - EN és .. 850 
Yokohama .. 28 А .. 979 Santos. Teleg. mat. ee 491 
Singapore .. gs ec «6 72 

А Teleg. mat, .. . 172 

St. Petersburg... А .. 888 

Stockholm .. 88 

Sydney ee eo eo eo 472 

Teneriffe .. T e? ee 85 

Wellington oe ee eo oo 68 

Yokohama .. ee ee T 29 

Total i £85,565 Total £14,290 


Foreign Goods Transhipped. 


Colombo. Elec. fittings 


Value £56 
Sydney. Telephone mat. .. 8,994 


Total T 44,060 


Bankruptcy Proceedings.—A receiving order has been 
made in the case of B. Wild and J. H. Clark (Wild, Rothwell & Co., 
general and electrical engineers, Atlas Works, Virginia Street, 
EE 


years dating from ‚ 1899. 

The adjourned meeting of the creditors of Edward Lionel Joseph, 
electrical engineer, lately m director of Williamson and 
Joseph, Limited, Northampton Works, Canonbury, was held at 
the London Bankruptcy Court last Friday, when a resolution was 
рне for Mr. B. Dunn, chartered accountant, 10, Ooleman Street, 

O., to wind up the estate in bankruptoy — М the following 


Oommittee of Inspection, vis, Mr. E. Edward B. Rubinstein, 
and Mr. O. M. Poland. Accounts have been showing liabilities 
£7,618 9з. 1d., and assets of 4,293 £1 shares in Williamson 
and Josepb, Limited (now in liqui ), and a debt of £5,634 166. 
due from the same company. The value of the shares and book debts 
recy ge ETS The following are the principal 
UNSECURED, 

Aronson, G., Bradford m si ss - . 480 

Edwards, E., London. а sa EN s 17 

Hall, W. „ et ом TT 

Joseph, b. M., 1 ss «s v. se ys .. 192 

Poland, E., н ae be са es oe .. 290 

Rubinstein, M. S., „ A ss s Ар "n .. 140 

Sprintz, N., " “ә va os eis M is 18 

Trustees of wife's settlement ee 985 vx . ꝗ 1,228 

Williamson, A. E., Guildford  .. eo % ws . . 4,825 

PARTLY SECURED. 

Foster & Cranfield, Lendon EN Ss ба 5% £112 

Metropolitan Bank of England and Wales, London 

Rawlinson, C. J., London .. oe or Ке zx ee 

Wederell, T. BS. 400 

PRBFBBENTIAL, 
Rates and taxes es T 25 Vs bs is »» E11 


p . ꝗ—WAWWWW. . 
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Annual Outings.— The employés of the “ Robertson ” 
Iamp Factory held their annual excursion to Margate on Baturday 
last. A party of about 200, accompanied by the managers and heads 
of departments, journeyed down from Victoria. After dinrer the 
various toasts were proposed, end in replying to the toast of The 
Firm,” tre chairman incidentally remarked that the numbers had 
more than doubled since the excursions were first started three 
years ago, and in the same period the output of the factory bad 
inereased in the same proportion, this being corclusive proof of the 
excellence of the “ Robertson lamp. 

The annual outing of the employés connected with the works of 
Messrs, Thomas Parker & Co., Limited, Wolverhampton, took place 
on Saturday. The party were driven in brakes to Кіптег, where a 
pleasant day was spent. 


Books Received.— The Management of Engineering 
Workshops,” by Arthur H. Barker. (1899). Manchester: The Technical 
Publishing Company, Limited. 7s. 6d. 

Institution of Junior Engineers; Record of Transactions. Vol. 
VIII. 1897—98 session. 108. 6d. 

" Fire Tests with Floors.” ‘Fire Tests with Ceilings." The 
British Fire Prevention Committee, London. 


The Bristol Tramways and Carriage Company, Ltd., 
v. The National Telephone Company. Ltd.—In the Chancery 
Division, on 20th inst., before Mr. Justice North, an action was beard 
on affidavit evidence brought by a tramways ccmpany to restrain 
the National Telephone Company from layirg telephone wires in the 
street, in such manner aa to disturb their tramways, without the 
Jeave of the plaintiffs. The question between the parties depended 
on the construction of clauses in the Telegraph Acts, 1863 and 1878, 
and the Tramways Act, 1870. The plaintiffs sre the owners of an 
extensive system of tramways in the city of Bristol and neigbbour- 
hood, some worked by horse-nower, some by electricity. The de- 
fendant company are licensed from the Postmaster-General under 
power to grant licences conferred by the Telegraph Act, 1892. This 
action relates to the breaking up of the road in Bt. Augustine Bridge, 
an oven space which is the centre of the tramway system in the city 
of Bristol. The Telegraph Act, 1863, provides that telegraphs are 
not to be placed alorg a street without the consent of the body 
having the control of the street, and by Section 13 it is provided that 
where a street is maintaivable by a landowner or other person not the 
road authority, his consent is also necestary. Section 28 of the 
Tramways Act, 1870, throws the burden of repairing streets between 
and immediately by the side of the lines of a tramway on tramway 
companies. Section 32 enacts :— 

Nothing in this Act shall take away or abridge any power, to open or break 
up any road along or across which any tramway is laid, or any other power 
vested in any local authority or road authority for any of the purposes for 
which such authority is respectively constituted, or in any eompany, body, or 
person for the purpose of laying down, repairing, altering, or removing any 
pipe for the supply of gas or water, or any tnbes, wires, or apparatus for 
telegraphio or other purposes, but in the exercise of such power every such 
local authority, road authority, company, body, or person shall be subject to 
certain restrictions. 

By the Telegraph Act, 1878, provision is made that where a body 
or person bas power to refuse consent to the Postmaster-General 
placing a telegraph line over or under a street or certain other places, 
the Postmaster-General can require consent to be giv n on terms to 
be fixed by arbitration in manner provided by the Act. 

Mr. C. A. Crippe, Q.O., Mr. Stewart Smitb, and Mr. Pepys, for the 
plaintiff company, argued that the defendants had no power to 
interfere with the street under the tramways without the consent of 
the tramway company; that even if they had the power to compel 
such consent under the provisions of the Telegraph Act of 1878 in 
favour of the Postmaster-General they could not do so in a summary 
manner. 

Mr. Swinfen Eady, Q. O., and Mr. Roskill contra. 

Mr. Justice North, having referred to the section of the Acts 
mentioned above, said (according to the Times report), he came to 
tbe conclusion that by reason of the saving of Section 32 of the 
Tramways Act, 1870, it wae not necessary for the telephone company 
‘to get the consent of the tramway company before breaking up the 
atreet where the tramway was in order to lay their telephone wires. 
In the result, he dismissed the action. 


Changes of Address.— Messrs. Simon, Berry & Oo., 
have removed their offices and stores to larger premises at 78, Upper 
Thames Street, London, E.C. 

Messers. J. H. Tucker & Co., baye removed their London office and 
stores to 8, Bury Street, New Oxford Street, W.C. | 

Messrs. Fuller & Co. have been compelled by increasing business 
to take more extensive premises at 9, Rad Lion Court, Cannon 
Btreet, B.O., fron Jone 24th, 1899. 

The Cruto Incandescent Lamp Agency, Limited, have removed to 
2, Tower Royal, Cannon Street, Е C. 

From 24th inst, until further notice, Messrs. Crosby Lcckwood 
and Son's tr de branch will be 65, Shoe Lane, E. O.; all correspon- 
а. гс" re publications ard other matters to be addressed to the 
gere'al offices, 23. Paternoster Row. The removal is only temporary 
during tbe retu:iding of 7, Stationers’ Hall Coort. 

Meters. Crews & Handford, conrulting electrical engineers, are 
re Devine en the 26th inet, from Cross Street Chambers to more 
eye cient? «ffi: aa’ 11, B'ackfriara Strect, Manchester. 


roy C Wort n Feet ial M ruofecturirg Company n tify 
5 21h, * eir ader- will be 9, Rd Lion 
сл ‘ 8 * , E C. 


= Meseres G-n' & Co., ате removed their London office and ware- 
house to 25, Laurence Pountney Lane, E. O. 


Charge of Stealing Electricity.—On 16th inst. Luigi 
Armanni appeared at Bow Street in answer to an adjourned 
summons charging him with felonious)y abstracting and consuming 


electricity belonging to the Metropolitan Electrio Supply Company, 
The facts have been already recorded in the Exxorntcan Review. 
On Friday it was contended for the defence that in the main the 
company was proceeding on suspicion, and that the suggested fraud 
was far too crude to be undertaken by а competent electrician such as 
the defendant. The hearing was sgain adjourned, the defendant 
being bound over in bis own recogpisances in £50. 


Committed for Trial—At the Guildhall on Tneaday, 
Herbert Adams, 30, electrician, of Bookbam Street, New North Road, 
was ccmwitted for trial upon charges of conspiring with another man, 
not in custody, to obtain large quantities of electrical plant from s 
French firm of electrical engineers, having offices in the Wool Exchance, 
by false pretences. Detective-inanector Wise, who had charge of the 
case, said that although every effort had been made the missing 
man bad evaded arrest. 


The Copper Markef.— Messrs. Н. R. Merton & Co's, 
circolar for the fortnight ending June 15 ch, shows that during the 
first balf of June the price of G.M.B's. has fallen 15s. ver top, and 
that since Mav 15th a fell of £3 per ton has cceurred. The stocks of 
copper are 875 tone less than on Mev 316. Both supvolies and 
deliveries are much below the average for the previous 12 months, 
being 7,139 tons and 8,014 tons respectively. The abrinksge in 
supplies bas extended to all countries, the decline in the shipments 
from Chili being the most noticesble. No doubt the arrivals during 
the latter part of the month will tend to bring up tbe deliveries toa 
more normal figure. The relative prices of copper and aluminium 
for conductors of equal length and equal sectional resistance, are now 
represented by 

8'93 x 849 x B0 4472 715 

968 x 145 x 100 3,886 100 
At the price of 849d. per lb. copper is therefore still about one 
seventh more costly than aluminium, metal for metal, for conductive 


purposes. 


* Dupncan's Manual of Tramways, Omnibuses, and 
Electric Railways, 1899.” London:—T. J. Whiting & Sons, Ltd., 
Sa. 6d.—The time has bardly arrived for the publicatinn of an 
English electric tramway шаппа], as the number of electric lines, and 
consequently the numbrr of officials is comparatively small, though 
we do not doubt that with the development of electric traction, some 
such directory or handbook will make its appearance. In the mean- 
while the tramway man may turn to this book for financial details of 
the electrical lines now in operation, and the personnel thereof. An 
examination of the contents, particularly the names of the 
of the various lines now operated by horses, shows to what an 
enormous extent electrical financiers and engineers ave getting the 
eystems of this country under their control. This means netting 
sbort of conversion to electrical traction on all trese lines, bringirg 
considerable business to the electrical industry. We have examined 
with interest the accounts showing the receipts and expenses per 
mile run, but in too many cases where electricity is employed, the 
compller of this manual has met with the same measure of success 
that others bave experienced, there particular items being marked 
"not obtainable.” The few electric lines which have published 
their costs and expenses, proving how economical in operation, and 
how popular in working electrical traction ir, have, we believe, done 
great things in persuading tramway authorities, both municicalities 
and others, to take electrical conversion schemes in hand. It is to be 
regretted that in a few places it bas been considered necessary, for 
some reason or other, to withhold data as to coste, It is hardly the 
thing for English engineers to bave to quote American results where 
the circumstances are not on all fours with English practice. The 
more figures available regarding the working of trolley lines at home, 
tbe greater will be tbe progrees of electric traction. The figures wbich 
are included are: Blackpool and Fleetwood, traffic receipta per mile 
yun, 18. 8d., total expenses per mile run, 8:14d.; General Electric 
Tramways Compeny (Hartlepool lines), receipts 11:10d., expenses 
8:104. ; Liverpool Overhead Railway, receipts (two half years) 24 37d., 
25'74d., expenses 15:48d., 15:89d.; Bessbrook and Newry electric 
tramway (two half years), receipts 19 7d. and 19 9d., expenees 17:264. 
and 17:42d.; Blackpool Corporation trams, receipts 16:43d., expenses 
10:97d.; Dover Corporation trams, receipts 11:83d. ; Leeds city trams, 
receipts 11:69d., expenses 9 89d. Towards the end of the book there 
ів a directory of directors and officials connected with the various 
tramway companies of which particulars are given. 


Hampstead Vestry v. €. B. King, jun., & Co.—0n 
14th inst. at the Hampstead Petty Sessions, defendants, electrical 
engineers, of Heath Street, were summoned by the Hamps 
Vestry for “unlawfully connectirg a certain electric light line with a 
line or apparatus belonging to the Vestry” without the consent of 
that body. Mr. A. P. Johnson, solicitor, Vestry clerk, appeared for 
the Vestry. and Mr. W. G. Bate, solicitor, appeared for the defence. 
Mr. C B. King, jun., and his partner, Mr. Eric Rivers Smitb, both 
stated on osth that permission had been given for them to make the 
connection by an employé of the Vestry. Evidence was given in 
denial of this. Mr. Batil Woodd Smith said that under the circum: 
stances only the small fine cf 203. and costs would be imposed. 


Liquidations, Dissolutions, Ke. — Messrs. J. Moores 
and Н. О Farrell, (Moorea, Farrell & Co, elec'rieal engineers, 
Vic*cria Str et, Marctester) have dissolved rartnerebip, because the 
business of tbe Electrical Inventions and Manvuf:cturing Company, 
Limited, bas increased to such an extent that Mr. Farrell is to devote 
his whole time to the company as sole managing director. 

A petition for winding up the Chitty Dynamo and Motor Company 
will be heard on Saturday, 24th inst., before Mr. Justice Wright, The 
petitioners are W. M. Seligmann, A. O. Bean, and M. Codd. 
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List.—The Cruto Incandescent Lamp Agency, Limited, 
Send us an illustrated price list, with letterpress iu French and 
Italian, giving particulars and prices of incandescent lamps made by 
Ыс together with illustrations showing a number of different 
shapes. 


London Coanty Council.— The Council on Tuesday 
resolved to lend £25,000 to the Fulham Vestry for electrico lighting 
purposes at the rate of 3 per cent., the amount to be repaid within 
42 years. Mr. Beachcroft drew the attention of the General Pur- 
poses Committee to the memorial which he presented to the Council 
four months ago from the London Engineering Employers’ Associa- 
tion with reference to the Council's form of engineering contract. 
The speaker stated that he had received several communications 
on the subject, and he desired to kaow when the Council might 
expect в report dealing with the matter. Mr. R. Strong, chairman 
of the General Parposes Committee, replied that a report on the 
subject would be brought before the committee next Monday. The 
Parliamentary Committee reminded the Council that the resolution 
passed last month, consenting on certain terms to the London United 
Tramways Company applying for power to use electric traction, pro- 
vided that the solicitor should prepare the necessary documents to 
give effect to the resolution. It had, however, been found that the 
matter could not be carried through otherwise than by amendments 
in the company's pending Bill. Continuing, the committee said :— 


After several conferences between the Parliamentary agent and the solicitor 
on behalf of the Council and the agents and solicitors for the company, & set 
of clauses and а draft agreement have been provisionally arrived at. We 
think that these documents give substantial effect to the above-mentioned 
recommendations of the Highways Committee as adopted by the Council. 

As the matter is now actually pending in Parliament, we have instructed the 
Parliamentary agent to withdraw the Council's opposition in tbe House of 
Commons to the Bill, provided the clauses and agreement in question are 
adopted by the company. Tne matter being important and the circumstances 
somewhat exceptional, we have given orders for copies of the clauses and 
agreement аз revised by tlie Parliamentary agent, in accordance with our 
instructions, to be circulated to the members of the Council. 


O1 the recommendation of the committee it was decided to approve 
the action taken іа regard to the Bill. 


National Gas Eugines.— The National Gas Engine 
Company have this week been exhibiting at the Royal Agricultural 
Show, which closes to-day at Maidstone, seven of their gas engines as 
follows:— 2 Н.Р. effective; 3 Н.Р. effective; 3? H.P. effective 
driving dynamo; also engines of 4, 6, 11 and 30 H.P. effective. 


Smoke Nuisance.—The St. George's Vestry is writing 
to the Westminster Electric Light Corporation complaining of 
continued nuisance caused by the emission of steam ind grit trom 
the chimney of the Eccleston Place B'ation. 

The St. Saviour’s Bcard of Works has resolved to apply to the 
High Oourt for an injunction restraining the City of Londoa Elec- 
tric Lighting Company from creating or continuing the smoke 
nuisance, for which maximum penalties have been imposed on two 
occasions. It is complained that the nuisance has not been dis- 
continued. 


Trade Announcements.—We аге a:k«d to state that 
Mr. Alfred Slatter has purchased the Art Metal Works, until lately 
carried on by Sar, Blatter & Co., Limited, a£ Peckham, and will 
continue this business under the name of Alfred Slatter & Co., with 
head (ffice at Buckinguam Chambers, Backingbam Street, Strand. 
Ia order to devote his time and energy to this branch of electrical 
work, Mr. Blatter has resigned his position of managing director to 
Bax, Blatter & Co., Limits d, but retains his seat on the board asa 
director. 

We understand that Mr. T. Herbert Kaye, of 4, Ramsden Street, 
Huddersfield, accountant, the trustee in re James E. Stott & Oo., of 
Byram Arcade, Huddersfield, electrician, in bankruptcy, has disposed 
of the whole of the stock, plant and fixtures in the above estate to 
Messrs. Wilson & Graham, Green Street, Hudderstield, electricians. 

On account of the large amount of work in hand, Mesars. Harrap, 
Hewett & Duffield, of 34, Queen Street, have removed to 5, Budge 
Row. The new premises will suitably accommodate the increased 
staff for consulting practice. This is continually growing and at 
present includes lighting and power plants for the Cnatham Corpora- 
tion, the Bedford Music Hail, Messrs. Thorne Brothers, Limited, 
Messrs. G. H. Leavy, Limited, and several otners, also a large elec- 
Mee driven refrigerating plant for the Birmingham Cold Stores, 

mi 

Messrs. Rogers & Со. have opened premises in Paradise Parade, 
King’s Lynn, as electrical engineers, &c. 


ELECTRIC LIGHTING NOTES. 


Ayr.—The minutes of the Electric Lighting Committee 
which came up for adoption last week contained some correspondence 
from Mr. R. Hammond and from Mr. Faller, the resident electrical 
engineer, regarding paralleling. Mr. Hammond said that Mesers. 
Biemens Bros. & Оо. had now expressed their willingness, without 
prejudice, to take back one of the sets of plant, and to allow for the 
same the full contract price, less £360, in respect of the use of the 
same over 34 years. They made this offer conditional upon their 
supplying two 200-kw. Siemens-Belliss sets, per their quotation of 


March 14th last. Mr. Hammond pointed out to Mesers. Siemens 
Bros. that there was not room in the works for two such size sets, and 
they express their willingness to consider the matter upon the same 
basis if an order for a single larger set, say, 300 kw., is placed with 
tbem. Mr. Hammond says that the tendency in all electricity works 
is to increase the size of sete, and he feels confident that the time is 
not far distant when 300 kw. will not ba too large a set for Ayr. 
Mr. Faller’s letter to the Lighting Committee, after criticising the 
arrangement suggested by Messrs. Siemens, says:— 


Ав regards immediate and large extensions, my opinion is that we should not 
think of it at present, but rather wait until the spring of next year, which would 
give ample time for the makers to deliver before we are likely to require it. Mr. 
Hammond, it would appear, is of opinion that an order should be placed for 
either two 200-kilowatt or one 800-kilowatt sets, but I am afraid that he has 
rather over-estimated the demand upon these works during the next few years. 
In order that the committee may form some idea as to whether or not extensions 
should be ordered now,I give below atable setting out the estimated output from 
these works for the next five years based upon the same rate of progress as 
during past years: 
| : Winter 1896, maximum output 108 k:lowatts, 

Winter 1597, maximum output 140 kilowatts. 
Winter 1898, maximum output 210 kilowatts. 
Winter 1899, estimated output 270 kilowatts, 
Winter 1900, estimated output 324 kilowatts. 
Winter 1901, estimated output 380 kilowatts. 
Winter 1902, estimated output 150 kilowatts. 
W inter 1903, estimated output 510 kilowatts. 


The maximum output for the winter of 1903 would he, I estimate, about 540 kilo- 
watts, as against 625 kilowatts installed at the works, leaving a reserve of 85 kilo- 
watts. From the above it will beatonce apparent that we need not order any 
furtLer extension of plant until, say, the spring of 1900, which would allow of 
fully two years before it would be required —viz.,for the winter of 1902. After 
considering these figures, I feel sure that you will agree with me that our best 
pian in connection with the settlement of the old contract would be either of the 
tollowing, viz.:—(1) To obtain as large an allowance for non-fulfilment of con- 
tract as possible; or, (2) to exchange No. 8 plant for two high-speed sets of 
120 kilowatts, making the best terms possible, but only taking delivery of the 
second plant at three years date, and so save unnecessary interest and sinking 
fund. 


After farther correspondence it appeared that Messrs. Siemens were 
very unwilling to quote for a 120 kw. set, as they felt confident that 
they would never get a second order for so small a set, the demand 
running for large iz s; and as the main objection to the 300 kw. 
propoeition was that there is no immediate necessity for so large a 
set, and that the Corporation do not wish to burden their capital 
account unnecessarily, Messrs. Siemens had intimated their wiliing- 
ness, if the 300 kw. proposition be accepted, to give the Oorporation 
the power to delay taking delivery for tnree years, or till such 
earlier date as they may fix, provided 12 months’ notice be given. 
Mr. Hammond had indicated that if this be agreed to he thought 
Messrs. Siemens could be induced (1) to permit the burgh to retain 
possession of the balance of the retention money, v.., £618 бз. until 
the 300 kw. set is delivered, and (2) to permit the hurgh to continue 
using the 100 kw. set until the 300 set is delivered, the burgh paying 
5 per cent. per annum for such use. The Committee generally 
approved of the proposed basis of settlement, but preferred to have a 
2U0 kw. get in lieu of the 300, to be delivered at the end of two years 
or sooner on giving 12 months’ notice, provided Messrs. Siemens can 
quote a satisfactory price for the plant. The Committee unani- 
mously agreed to ask Mr. Hammond to arrange with Mesars. Siemens 
on the basis above-mentioned, but to report details before closing, 
and particularly as to price of 200 kw. set. 


Banbury.—A special sub-committee has submitted to the 
O unci), without making азу recommendation, a report regarding an 
offer of the Electrical Development and Finance Corporation to take 
over the Oouncil’s provisional order. The company submitted alter- 
native echemes, the one considered the more favourable by the com- 
mittee being a suggestion that the Council should carry out the scheme 
for the borough to the plans and specifications of the company’s 
consulting engineer. The work would not necessarily be done by tne 
company, bat tenders could be invited publicly and the works executed 
at tne least possible cost. The initial scheme is estimated to cost 
£20,000. The report was received, but it seems to be the Council's 
intention not to act further upon it until further consideration has 


been given to the matter, and the Council seems to ba inclined to 


consider other proposals from electrical firms. Several speakers ad- 
vocated drawing the attention of the electric lighting world to the 
position of affairs through the medium of the electrical journals. 


Bermondsey. — The Electric Lighting Committee 
informed the Vestry at the meeting on Monday that the Bill to con- 
firm the provisional order had been read a second time in the House of 
Lords and been ordered to be committed. Messrs. Deacon & Co. 
had submitted clauses for the protection of the London Hiectric 
Supply Corporation, stating that if they were inserted the company 
would witharaw the petition presented against the Bill. Having 
carefully considered the question, the committee stated that they 
could not recommend the Vestry to agree to the clauses. The Elec- 
trio Lighting Committee rted that the London Electric 
Supply Oorporation had appealed to the Board of Trade against 
the notice given that the Vestry required the covers of street boxes to 
be constructed of the Patent Safety Tread Company's material in lieu 
of concrete covers as now fixed. Major Oardew heid an inquiry into 
the matter, and the Board subsequently approved the works subject 
to the company giving an undertaking to the Vestry to remove the 
covers and replace them by covers filled with York stone or of the 
safety head within two months after receiving a requisition to that 
effect from the Vestry. In commenting upon this decision, the com- 
mittee observed that this was the second time the Board of Trade had 
confirmed the objections raised by the Vestry. In a farther report 
the committee stated that Messrs. Kincaid, Waller & Manville had 
forwarded copy of specification for the lighting of the Town Hall at 
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a cost of £743. Ав an expenditure of only £500 had been 8 
for this purpose in the estimates, the committee intimated they 
would report further on the subject at the next meeting. 


Beverley.—A member of tbe Council has given notice of 
motion to instruct the Gas Committee to consider the electric lighting 
question, with a view to adopting a scheme. 


Bridgwater.—An unsuccessful attempt was made at the 
last Council meeting to get rescinded a шош рн at а previous 
meeting for proceeding with a low tension c lighting scheme 
for the whole of the borough. 


Bristol —An interesting contest lusting over several 
days terminated on Monday in one of the Parliamentary Committee 
rooms of the House of Commons, The struggle was between the 
Bristol Civic Electrical Committee and the Bristol Gas Company, and 
although the proceedings deprived the Municipal Electri 
tion of the presence of their president, Mr. Faraday Proctor, at several 
cf their principal gatherings, the gentlemen who expressed ratisfaction 
that his absence was due to во good a cause as а fight with a com- 
pany may derive additional pleasure in the fact that that fight wae a 
successful one. The point was peculiar. The Bristol Electrical 
Committee’s arc lights have displaced a large number of gas lamps, 
formerly used for street lighting. Scores of principal shopkeepers 
use electricity for illuminating purposes rather than gas, and lately 
the Committee havo dropped the prices of their current for power 
purposes, their hope being to get a day load. The gas company, 
under an old Act, is required to give to the Oorporation of Bristol a 
most favoured customer scale, but the company, under the plea that 
they wish to develop the use of gas for power and for 
other purposes than light, desired to abrogate this provision 
so that they might free to ch whatever sum they 
liked to their customers without obliged to corre- 
spondingly reduce the price of gas for public ng The 
Electricity Committee at Bristol saw in the company’s scheme a direct 
attempt to get behind the civic monopoly in the matter of electrical 
supply. Colour was lent to this theory by the original proposal of 
the company to include the hiring out of dynamos, &c., as of their 
new business. The Lords Committee struck ont of the Bill reference 
to the supply of electrical machinery; but left the company the 
freedom ву desired as to the charge to be made for gas for pu 
other than light. This led the Electrical Committee to i the 
Bill again when it reached the Commons. In the courseof the inquiry 
it was stated that the Corporation was the largest customer the com- 
peny bad, and that it was so common a condition that Corporations 
should be supplied with gas on the same terms as charged to the most 
favoured 3 that кеен oma be er e x Mii 
company were—the counsel for the Oorporation argued— get 
out of a bargain which had been in force ever since 1853. The com- 
pany had not suffered by reason of the introduction of electric light; 
the directors Lad paid the maximum dividends allowed, and had 
filled their reserve fund. The company could, of course, reduce the 
price of gas for power or any other purpore, but if they did the 

ration must also reap the benefit by having the reduction 
applied to the gas used for public lighting. If the Bill was passed 
ere was, the learned counsel contended, nothing to prevent the 
gas company selling gas for power purposes at a loss in order to com- 
pete with electricity, the loss being charged to the ordinary lighting 
consumers and to the Corporation as managers of the street lighting. 
The argument for the company was that new conditions had arisen 
in that the Corporation was pro g to supply electricity for power 
purposes at 14d. per Board of e unit, which would prevent the 
gas company competing with them unless they had the power of 
differentiating their charges as between motive power and lighting pur- 
poses. Although it was true the House of Lords had struck out the 
power to supply dynamos, it was reasonable if а man did not want to 
teke electricity from the Corporation, but wanted to instal it in his 
own works, that the gas company should have the power to supply 
him with the machinery or the installation. The gas company was 
pleading, it was said, for free competition. The Parliamentary Oom- 
mittee at the cloge of the Мейр с шой the company's request to 
repeal this old condition. The Bi 
visions, and the preamble was considered proved. 


Bootle.— Last week Councillor I. A. Mack, as chairman 
of the Watch Oommittee, submitted its fourth report on electric 
aber He said the first part of the electric lighting scheme sance 
tioned by the Council in 1897 had been almost completed. According 
to the ‘ast Oouncil meeting, there seemed to be an impression amongst 
the members that the Watch Committee had exceeded the powers 
granted to them by the Council, but he could assure them that the 
committee had not erected а single lamp or laid а main without the 
entire support of the Council. The committee was convinced that 
the cost of the scheme would not in any way be excessive. They had 
been at a great disadvantage through the delay in the opening of the 
generating station, the result being that they lost nearly a season's 
supply. far as public lighting was concerned, they proposed to 
go on with the scheme and supply the current to customers, with a 
view of making it remunerative to the Corporation.—Dr. M’Murray 
seconded the motion.— Alderman B. 8. Johnson proposed an amended 
motion, to the cffect that recommendations 2, 8 and 5 in tbe report 
should be adopted, that & special committee should b» appointed to 
investigate and report upon the methods and cost of the public 
lighting of various towns, and pending the receipt of the report, 
certain recommendations be not approved, excepting only the sum 
of £1,000, the amount required for the increase of the station plant. 
The amendment was defeated by & majority of three votes, and the 
report was adopted with the exception of its recommendation to 
appoint a borough electrical engineer at £400 per annum. 


contained a variety of other pro- 


Bradford.—The Board of Guardians have decided to 
take steps to obtain the sanction cf the Local Government Board to 
the fitting ap of an electric plant at the Workhouse, in accordance 
with a report presented by a sub-committee. 

Bude.— The question of the electric lighting of Bude is for 
the moment complicated by a proposai to transfer the local government 
from the Parish Council to an Urban District Council. A tly 
there is а unanimous feeling in the parish in favour of lighting the 
atreete by electricity, but there is some reluctance on the part of the 


Parish Oouncil to pledge their successors to a definite scheme. How- 
ever, the ne ons with the company are being continued, and if 
the Parish cil do not come to an agreement, the District Council 


will be in possession of the information, which will enable them to 
determine the question immediately they assume office. 


Carlisle,—For a supply of coal for the electricity works, 
а 12 months’ contract bas been given to Messrs. Thompson & Bons, at 
75. 6d. per ton. 


Chesterfield.—Last week the Council discussed a recom- 
mendation from the Electrica] Energy Committee that, subject to 
future arrangements as to details the approval of the Local 
Government Board, the tender of the Westing Electric Oom- 
be covepted, that the corpaay be requested to af ш prepare plam 

accepted, e company be reques onoe prepare 
and cations to be submitted to the Local Government Board; 

t it be an instruction to the town V 

Government Board for sanction to a loan of £15,000 wherewith to 
carry out the scheme.—Oouncillor Markham moved the rejection of 
the recommendation, which called, he said, for careful 
For him it was rather a difficult question, inasmuch as his firm had 
been concerned in an offer to provide the town with electricity. The 

uotation his firm gave the was very much lower than 
the Corporation could possibly hope to beat for years to come. There 
was no necessity at present to introduce electric lighting. Elec 
tricity was as yet in its infancy, and бе теше безше hei 
ments as would soon send their coal pits and things of that kind 
the wall.—Oouncillor Whitelam seconded.— At this stage the meeting 
&djourned for а week. 


Chislehurst.—The Parish Council have aocepted the 
offer of the Electric Light Company to supply the lamps in the 
Upper Borough, where cables are not laid, with oil as at go 
at 45s. per lamp, and to substitute electricity as soon as possi In 
those roads where cables are laid the electric current is to be supplied 
at a cost of £3 per lamp. 


Electric Lighting (Clauses) Bill.—In the House of 
Oommons on Tuesday, on the order for the second reading of this 
Bill, Mr. Bryce said it was a very useful measure, and likely to be of 
considerable public convenience. He believed that its provisions did 
not substantially alter the existing law, which had been in force for 
a number of years. Mr. Ritchie (Croydon) said the right hon. gentle- 
man bad given a correct description of the Bill. The Bill contained 
nothing that was novel, but its operation would conduce to a great 
raving of time and cost. The Bill was read a second time. 


Enfield.—Mr. W. Preseland has written to the District 
Council, drawing attention to the Board of Trade's intention not to 
allow transfer clauses in provisional orders in future, and em- 
phasising the fact that if the Council applies for an order it will be 
compelled to carry it out without the assistance of a company. 


G w.—At a recent meeting of the ration the 
minutes ght up by the sub-committee on electric lighting of the 
city contained the following :—If the Watching and Ligh Com- 
mittee resolve upon an extensive echeme of street arc lighting, i£ may 
be possible, by grouping several circuits of arc lamps at distributing 
centres for various districts, to lessen the cost of , and, con- 
sequently, to still further reduce the price to be charged for each lamp. 
It is, however, impossible, at present, to indicate what this further 
reduction might be. The clerk having forwarded to the 


porting to the sub-committee on the 
lighting by electricity of Saltmarket, Albert Bridge, Orown 
and Oathcart Road to Dixon Avenue, he ps гн deal with the question 
of the cost of such lighting on the basis of the charges specified in 
said minute of the electricity department. Mr. Primrose said tbat 
the committee were ria. а very extended scheme of electric 
lighting for the city. A complete proposal would be put before the 
Council at an early date. It would contain the comparative cost of 
gas and electric lighting. 
Hyde.— The Council last week, after receiving a report of 
a sub-committee which has visited electricity works at Blackburn, 
Bury, Burnley, Nelson and Manchester, has resolved to apply for s 
rovisional order. The report of a consultant as to area of supply 
bas been approved. It is stated that the Council intends putting in 
a plant large enough to meet all requirements for years to come, other 
towns having made a mistake in going to work in a niggardly manner. 


Ilfracombe.—The General Purposes Committee, after s 


conference with Mr. Trentham, electrical engineer, has requested 
bim to proceed with plans for an installation for the town. 


Leamington.—The solicitors to the Midland Electric 
Lighting Company have addressed a letter to the town clerk calling 
attention to the serious difficulties which must arise" if the Oor 
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tion are unable to come to an immediate decision on the course 
they intend to take in relation to electric lighting in Leamington. They 
point out tbat at the recent inquiry it was admitted that & consider- 
able sum must be spent at once in order to maintain an adcquate 
servic for the consumers, and that the company could not be expected 
to make such outlay in the present state of uncertainty. Unless, 
therefore, the interests of consumers were to be seriously prejudiced, 
the Corporation must either give immediate notice of their intention 
to scquire the undertaking under the arbitration clause inserted by 
the Board of Trade in the Corporation Order, or formally announce 
their intention not to exercise such right. 


Llanelly.—The Highways Committee has advised the 
Council to discuss the question of tenders and offers in regard to 
elec:ric lighting before considering certain proposals made by the gas 
company. 


London, E.C.—The City Press says those who have 
studied the vacillating and mysterious policy pursued by the Cor- 
poration over the eleclrio lighting question will not be surprised to 
learn that the inevitable has bappened, namely, that the City of 
London Electric Lighting Oompany has issned a writ against the 
Corporation, declaring that the existing contracts are valid and sub- 
sisting. Costly litigation is imminent unless the Corporation is 
prepared to modify its policy and submit the whole question to 
arbitration. 

The City of London Electric Lighting Company has written to the 
town clerk for the purpose of dispelling the impression that prevails 
among consumers that they will have to incur expense in connection 
with the changing over from low to high voltage supply. The com- 
pany undertekes to bear the expense of whatever alterations may be 


necessary. 


Luddendenfoot.—The District Council has discussed the 
electric lighting proposals put forward by the Sowerby Bridge Dis- 
trict Council to apply to the Board of Trade for a provisional order, 
and has decided to oppose the application of Sowerby Bridge. 


Morley.—Mr. Herbert Brewett, the present assistant 
electrical engineer, has been appointed borough electrical engineer. 


Romford.— Messrs. Drake & Gorham have jutt completed 
the work of installing the electric light at Messrs. Ind, Coope and 
Co’s brewery. The works are capable of dealing with 2,000 16-0.P. 
lamps, and 19 main circuits are connected to the switchboard, these 
being capable of distributing light to the majority of the hotels and 
inns belonging to the firm, which are situated in the town, as well as 
to varons private busineas places. The current is generated at 
210 volts. 


Sheerness.—The Urban District Council has had under 
consideration a proposition by Mr. Councillor Fooke for intrcducing 
the electric light into the town. Most of the influential members of 
the Council are large shareholders in the gas company, so that a big 
fight is expected. 


She ffield.— St. Marie's Church (Roman Catholic) has 
been fitted up for electzic lighting, supply at 200 volts being taken 
from the Oorporation mains. The aisles are lighted with 11 6-light 
wrought-iron electroliers, fixed to wrought-iron brackets swung 
between the arches. The nave is lighted with five 5-light wrought-iron 
electroliers, also the baptistry and the sundry chapels. The chancel 
is lighted with a handrome 24-light electrolier, and 12 screen lighte. 
The extensive sacristies are also lighted throughout. The main 
switchboard is very handsome, and consists cf six panels of enamelled 
alate, mounted in a polished walnut case, with 26 D.P. fuse ways 
and 32 switches. The whole of the work is done on the “ Simplex” 
conduit system, with junction boxes at every fitting. The electroliers 
were designed by Mr. Hadfield, architect to the church, in conjunc- 
tion with Mr. J. G. Burchell, A. IL. E. E., electrician to Mesers. John 
Dewhurst & Son, She field, who have carried out the whole of the 
work, including the making of the 8 0 0 Messrs. Dewhurst have 
several other large contracts on hand, both for lighting and power. 


Shoreditch.—The Vestry on Tuesday discussed for a long 
time a motion by Mr. H. E. Kershaw proposing the recision of a 
recent minute, “That in future no member of the Vestry shall occupy 
the chair of any Committee more than two years in succession.” In 

ing the motion the spesker (who has been relegated to the 

tion of vice-chairman, with Mr. ЇЧ. Moss as chairman, of the 
Electric Lighting Committee for the ensuing year) stated that he 
could only accept the minute as a punishment for well-doing. No 
two men on the Vestry had spent ав much time and shown as much 
evidence of ability as Mr. Winkler, the late chairman of the Works 
Committee, and himself. He was prepared to eay that no elec! ric 
lighting undertaking in E3gland had been carried on with во much 
success as the Shoreditch installation. They were now embarking 
upon a large extention, and the man who knew the most about 
it—well the one who had gone through tbe whole management 
from the inauguration of a new station, was cast aside 
and another gentleman appointed. That gentleman was of 
undoubted ability, but he would bave to go through the experience 
of the former chairman of the Lighting Committee, and in two 
years’ time he would also have to be thrown out. That was a punish- 
ment and a preventative against any member of the Vestry puttirg 
his best є fforts into the work of the board. The resolution simply 
played into the hands of the officials, and the curse of municipal 
work was cfücialism. It was a vote of censure upon committees, and 
he hoped the Vestry would prevent a recurrence of the ridiculous 
anomaly by rescinding the minute.—Mr. W. Johnson having seconded 
the motion, a long debate ensued, in the course of which no further 


support was given to the motion. Oa being put to the meeting only 
11 members voted for the recision and about 70 against, the motion 
being lost by a large majority. 


South Westmoreland.—The Rural Council has received 
a letter from the Board of Trade revoking the order granted to the 
Windermere Electr'city Sapply Oompany as to the whole of the area 
of supply affected thereby, excapt that ircluded in the urban districts 
of Bowness, Grasmere and Windermere, and the parishes of Lang- 
dale, Rydal, Loughrigg, Troutbeck, Applethwaite, Hughill, Over 
Btaveley, Nether Staveley, Undermillbeck and Orook, ia the South 
West moreland Rural District, and Olaife and Hawkshead in Ulverston 
Raral District. 

Southampton.— The electrical engineer has reported 
that 717 8-0.Р. lamps were connected during May. The number 
та gold was considerably larger than in the same month in 

898. 


Stafford.—Alderman Wright states that the consumption 
cf electricity has so ir creased that the Gas and Electricity Committee 
have tbis year been able to mske the first payment of £72 towards a 
capital expenditure cf £560. They have sles paid off some £2,000 of 
borrowed money. ; 


Tavistock.—The Council last week had before it an 
electric lighting scheme introduced by Mr. Jabes Petherick, with the 
concurrence of the Lighting Committee. The cost he estimated at 
£4,661. He puts down the annual receipts at £1,401 and the 
expenses at £1,155, including £300 interest on sinking fund at 6 per 
cent., ишак an annual profit of about £250. The motive power 
would be partly steam and partly water. Не recommended the 
borrowing of £5,000, во as to leave a margin. He moved that the 
Oouncil apply to the Board of Trade for a provisional order to instal 
the electric light at Tavistcck. The clerk stated that the motion 
was out of order, as it must be proposed at a special meeting. The 
matter was adjourned for a month. | 


Tewkesbury.— The Urban District Council is taking 


79 to ascertain the ccst of a provisional order and of an installa- 
on. 


Wellingborough.— The Council sitting in committee 
last week considered the proposals of the Electrical Power Distribu- 
tion Company, Limited, Mr. Madgen appearing on behalf of the 
company. A report was also before the committee from Mesers. 
Cla: k, Forde & Taylor. 


Weston-super-Mare.—The Urban Council has approved 
the draft memorandum and articles of association of the Weston- 
super-Mare and District Electric Supply Company, of which the 
prop а first directors are Messrs. W. L. Madgen, Raworth and 

lon. 


Yarmouth.—At ihe last meeting of the Town Council it 
was reported by the elcctrical engineer that the cost of production of 
electric light was steadily decreasing, the saving for the year ended 
May 31st being 20 per cent. In compliance with numerous requests 
from customers, he recommended the use of the Brighton system of 
charging for current, the first hour to be charged at the present rate 
of 6d. per unit, and for all time after & reduced charge of 34. per 
unit for customers consuming more than 4,C00 unite, and 4d. for those 
consuming less than 4,0CO units per annum. Sir W. H. Preece, the 
consulting electrical engineer, wrote that it was necessary that addi- 
ticnal lighting plant be ordered, and he recommended an imme- 
diate outlay of £2,000 on a 150-kilowatt dynamo, and £2,000 for 200 
houte connect ions. The Electric Lighting Committee recommended 
tbat the Local Government Board be asked to assent to a loan of 
£27,000 for extensions. The cost of production for the ended 
March, 1898, was 2:908d. per unit, and for the year ended ,1899, 
2:39d per unit. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Blackpool.—It is stated that the conversion of the 
Promenade electric tramway from underground conduit to overhead 
trolley system has now been completed, and only the Board cf Trade 
inspection and approval is necessary before cars a:e run. 


Brighton.—At the meeting of the Council on the 15th 
inst, Alderman Zendall, in moving the adoption of a committee's 
report, recommendirg that application be made for Parliamentary 
powers to carry out a system of electrical tramways, said the leading 
municipalities of England bad municipalited their tramway», 
cr were about to do so. Some of the rcutes proposed would 
be practically impossible for horse tr:ffic. He alluded to the 
system at Halifax, which lay in & hollow, being surrounded by hills 
very much higher than Brighton, with gradients very similar. The 
cars were driven up these gradients with the greatest pcssible ease 
at any What was, perhaps, far more important, was that they 
came down excecdingly tteep gradients with perfect security and 
ease. The committee were unanimous that the trolley syttem was 
the most ые, economical, and efficient. If there was one thing 
that had Leen wanting in Brighton for some years past, it had been 
vebicular accommodation frcm the town to the surrounding hills. By 
this scheme tbey proposed to afford the accommodation, and more 
than that, they proposed to give facilities to the population in the 


1024 


THE ELEOTRIOAL REVIEW. 


[Vol 44. No. 1,126, Јона 23, 1899. 


valleys round about to come to and from their business, and from the 
centre of the town. As a stronger reason for the adoption of the 
Scheme, he expressed his belief that it carried cut, 16 would 
result in the artisan population, and other sections also, being 
sent from the congested portions of the town to the breezy Downs. 
If the system were carried out building operations would, he believed, 
be extended in the outskirts of the town. He claimed that the routes 
were equitably distributed over tbe borougb, the Committee having 
endeavoured to meet the needs of every district and every class, The 
length of the proposed routes was about pine miles, and on the 
assumption that four of the nine miles would be laid with double lines 
that would make 13 miles of permanent way. Thié, including con- 
crete foundations and wcod paving between the rails, would cost 
about £5,000 per mile, whi:h would give them а total of £65,0(0. The 
electrical equipments, including steel poles, they estimated at about 
£2,000 per mile, making, in all, £26,000. The cost of repairing sheds, 
estimated for 40 cars, would be £13,000, and it would be necessary to 
equip these sheds with proper appliances for repairing purpos 2s, which 
would cost £2,000. It was estimated tbat 40 cars would give an 
efficient service. The cost for each would bs £600, which would 
amount to £24,000 for the whole number; with another £10,000 added 
for incidental purposes, the total was £140,000. After careful con- 
sideration, the Committee were of opinion that they would do 
wisely in bringing the electrical power from the Corporation 
electrical works. The Committee had not seen anything during 
their experience, or from their inquiries, which led them to 
doubt that the tramway service would be other than their 
electric light service—a profit-bearing investment to Brighton. 
An amendment to a detail of the scheme found only three supporters. 
After further discussion, Alderman Reeves said he had visited Leds 
and was thoroughly disgusted with the tramwaye there, considering 
them an intolerable nuisance. Taere was intense vibration from 
11 o’cleck at night until 5 or 6 o'clock in the morning, which was 
destructive of the peace and comfort of everyone. It was fortunate 
for Brighton, in his cpinion, that this matter had to be fought in the 
House of Commons, and by that time he had no doubt the Council 
would have simmered down to its usual common sense and judgment, 
and no doubt the House of Commons would help them to arrive at a pro- 
perconclusion. Alderman Davey, in supporting the report, said that one 
e'ectric tramway in Leeds was practically noiseless, and if they could 
have such cars in this district he was satisfied they would do an 
immense amount of good to Brighton. Alderman Sir John Blaker 
said that Leeds was a pioneer in the tramway system, and som» of the 
cars were obsolete, He would rather see light tramcars passing down 
the streets of Brighton than cumb:rsome omnibuses. The report was 
then adopted nem. dis. | 


Bradford.—The Select Committee of the House of 
Commons, presided over by Mr. Molloy, sat on Wednesday last week 
for the purpose of discussing the clauses of the Bradford Tramways 
and Improvement Bill, the preamble of which was held proved before 
the adjournment for the Whitsuntide recess. Mr. Fitzgerald, on 
b»half of the Shipley District Council, opposed the clauses of the 
Bill relating to the inclusion of the Urban District Council of Shipley, 
and the Urban District Council of Buildon, in that borough, but the 
committee decided to uphold the agreement which bad previously 
been before them. Mr. Freeman said that the promoters were 
asking to be allowed a period of five years for the construction of 
tramwaye, which was longer than the period usually allowed by 
Parliament. Evidence would be given to show why five years was 
asked for. Mr. J. H. Cox, the Bradford city surveyor, stated that 
some of tke tramways proposed were to be made in connec- 
tion with existing tramways which were under lease for 3j 
years. It would, therefcra, be im possible to make the connec- 
tion under a period of five years, Other tramways were to be 
made in connection with the street improvements contemplated, 
and could not be oommenced until these improvements were 
effected. Three years were taken for the purchase of land. 
In other cases there was exceptionally heavy masonry to be 
dealt with. The Chairman: Do you want five years for the construc- 
tion of the tramway from the boundary of Bradford to the boundary 
of Leeds? Mr. Freeman gave an affirmative reply. Witness: That 
will bə worked by electricity. It will not run in connection with a 
tramway that we do not acquire until the lease has run out. The 
Chairman: Will the tramway be worked under this Bill or under the 
light railway powers? You have made an application to the Board 
of Trade for their consenf, I understand. Mr. Freeman: That has 
not been obtained yet. The Chairman: Do you intend to work the 
tramway under the powers of this Bill or under those from the 
Light Railway Commissioners? Mr. Freeman: If we can do it we 
shall work under the light railway powers. If the Board of Trade 
corfirm the powers we shall be able to work under them. But the 
clauses in this Bill are a safeguard to make sure that we shall be able 
to work the tramway. It we can enter into an arrangement with the 
existing tramway company to enable us to start running without 
delay we shall do so in the interest of the public. These and other 
clauses were adjusted, and the Bill was ordered to be reported for a 
third reading. 

At a meeting of the Tramways Committee the other day, 
the returne showing the results of the working of the electric 
tramways for the fortnight ended June Iith were presented. 
Oa the Bolton section 4,828 miles have been run, and the receipts 
amount to £259 148. 9d., which is equal to 1291d. per car mile. The 
total receipts since April 1st amount to £1,283 148. 4d., or 12:18d. per 
car mile. On the Horton section during the past fortnight 9,017 
miles were run, and the receipts were £530 12s. 10d., which is equal 
to 14 12d. per car mile. The total receipts since April 1st amount to 
£2,450 8s. 11d., which is equal to 15 77d. per car mile. 


Chester.—In a report to the Council Improvement Com- 
mittee the city electrical engineer, Mr. F. Toursfield, details the 


advantages and disadvantages of the several systems of electric 
traction. He favours the overhead trolley for Ohester, adding :— 


But the fact remains that the architectural features of the streets are of 
paramount importance in Chester, and it is for the Committee to decide whether 
they will adopt a system which some people will for a time consider а disfir ure- 
ment, but to which in every other town they have quickly become reconciled: 
or whether they will sacritice this (beyond question commercially the best) 
system, and adopt some other more expensive scheme involving greater 
dif_iculties. If the Committee consider that the objection to the overhead line is 
insuperable, in spite of the opinions quoted above, I would suggest that a short 
length of open conduit be laid in the centre of the town, say, from Frodsham 
Street to the fountain, the remainder being on the overhead trolley system. 
There should be no difticulty in keeping a short length of conduit in order in 
the centre of the town where the road is paved. The cost would not be pro- 
hibitive, and by adopting the overhead system for the outskirts, which is by far 
the cheapest system, the Corporation would be in the position to avail them- 
selves of any improved system which may be developed in the future with the 
least possible sacrifice of capital. It only remains to add that if the Committee 
contemplate acting on either of the suggestions contained in this report, they 
should come to some arrangements with the Lighting Committee, who are now 
considering the question of laying cables along Hough Green, so that the neces- 
sary feeders for supplying the tramways may be laid at the same time, and so 
that the posts selected for the street lighting may be suitable also for carrving 
the overhead line and placed in suitable positions. It would also be advisable 
to take the matter up with the National 'l'e'ephone Company at an early date, 
to induce them to run their wires only nt right angles across the streets, and 
to bunch them together as far as possible, By doing so the necessity for guard 
wires would be greatly reduced. 


The exrenditure for permanent way and сагв common to whichever 
system the Council may adopt, is estimated at £16,450. The dif- 
ference in the cost of the respective systems, which are given as 
follows in Mr. Thurefield's estimates :—Olosed oonduit— £40,640. 
Open conduit—£49,960. Accamulators—£36,630. Overhead trolley 
system—£25,430. Combined overhead trolley and open conduit 
systems—£29,150. The cost of running the different systems is 
also estimated as followa:—Closed conduit, 9d. per mile—£5,625 
per annum. Open conduit, from 5d. to 7d.—£3,125 to £4,375 per 
annum. Accumulators, 15d —£9.375 per annum. Overhead trolley, 
frc m 4d. to 6d.—£2,500 to 43.750; and horse, 10d.—£6,250 per 
annum. . 


Clacton.—An E:cex newspaper says that the Council has 
refused permission to the electric traction company to construct 
tramways in thetown. The wri'er anticipates that the company will 
shortly apply for power to run a coast way to Friaton or Walton 
over the b:ach. 


Croydon.—At a special meeting of the Croydon County 
Council on Monday it was rerolved to purchase by agreement the 
undertaking of the Croydon Tramways Company for the sum of 
£50,000. An amendment to take it cver, under compulsory powers, 
by arbitration was defeated by 33 t» 10; and other amendments to 
nis the price to £40,000 and to refer back the report were 

во lost. 


Dudley and Stourbridge.—Towards the close of last 
week trial trips of the new electric care were made on this line, and 
other trials have been arranged. These, it may be stated, аге pre- 

atory to the Board of Trade inspection, and it is satisfactory to be 
able to state that so far the trials bave been all that could be desired. 
The sanction to use stesm power expires about the first week of July, 
and the public, therefore, are looking forward to the new mode оё 
traction being in fall workiag order by the middle of next month. 


Huddersfield.— On behalf of the Board of Trade, Major 
Cardew, RE, held sn inquiry at the Town Hall on 18th inst. 
respecting the application ot the Corporation for sanction to borrow 
£47,782 tor the p of equipping a portion of the tramways for 
electric traction. The town clerk said that it was the intention to 
convert three sections of the tramways system from steam haulage 
to electric traction. The first s:ction—frcm Salerdine Nook to 
Oatlane—had already been constructed, and the sanction of the 
Board of Trade obtained for its use as a tramway. The second 
section was from Paddock Head to Qaarmby Clough, and the third 
from Longroyd Bridge to the borough boundary at Marsden Road. 
These bad not yet been constructed, but the materials were on the 
ground, and work would be commenced in а few days. The power 
station would be built large enough to meet more than the require- 
ments cf merely the three sections in question. It would be 
built on a site at Longroyd Bridge, and directly in the centre 
of the tramways system. The Corporation desired to borrow 
£8,000 for 30 years for the power station, £17,120 for 25 years 
for electrical equipment and plant, £11,160 for 25 years for 
overhead equipment, and £11,500 for 15 years for 23 cars. The 
present capital of the tramways undertaking was £156,500, and in 
regard to running powers, which were gained in 1682, tbe Hudders- 
field Corporation were the pioneers. In reply to the inspector, Mr. 
Lioyd said they would have to go to Parliament direct for the 
borrowing powers respecting the other sectiors. In concluding the 
inquiry, Major Cardew expreesed the opinion tbat it was a wise 
to proceed with the electrical equipment of the whole of the tramway 
system at Huddersfield. He thought there was very little doubt 
that after the introduction of electrical traction, they would find an 
enormous increase in the use of the trams. 

A proposal was to be made at the Corporation meeting on 
Wednesday for the promotion cf а Bill in the next session 
of Parliament empowering the Corporation to work by elec- 
trical traction in connection with the borough tramways, any 
tramways laid by urban district councils outside the borough, 
ше that be desired by them and approved by the Oorpora- 

ой, 
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THE NEWINGTON VESTRY ELECTRICITY 
WORKS. 


TRE history of the electric lighting of the parish of St. 
Mary is one long record of struggles with adversity and 
vested interests. So long ago as the year 1883, the Vestry 
endeavoured to acquire powers to supply electricity, but was 
thwarted by the opposition of influential ratepayers. For 
tbis cause, the London Electric Supply Corporation was 
permitted to obtain a provisional order unopposed, and 
began to lay down mains in the district in 1891. The 
Vestry opposed applications made by the County of London 
Electric Lighting Company, Limited, in 1892; by the 
County of London and Brush Provincial Electric Lighting 
Company, Limited, in 1894, 1895, and 1896 ; and by the 
Capital and Counties Eleotric Supply Company in 1895. 


Works. 

The buildings, which are situated near the centre of the 
district supplied, comprise, in addition to the works proper, 
roomy and well-lighted offices, test room, chief and assistant 
engineers’ rooms, and a store room; there is also a mess 
room for the men, and a store room near the coal bunkers. 

The boilers are of the Babcock & Wilcox type, four in 
number, and are installed in a large and lofty boiler house 


with a glass roof, which can be opened for ventilation ; ample 


space is provided for six more boilers. Ezoh boiler contains 
90 tubes, 4 inches in diameter, arranged in nine sections, 
and has a grate area of 39 square feet, with 2,010 square 
feet heating surface, giving an evaporative power of about 
6,000 Ibs. of water per hour. Besides the usual fittings, a 
Hopkinson high and low water alarm is fixed on each boiler. 

Mechanical stokers of the Vicars type are employed, 


GENERAL VIEW OF ENGINES AND DYNAMOS. 


The Board of Trade held inquiries in 1896 and 1897, but 
it was not until the matter was brought before a Committee 
of the Honse of Lords in August, 1897, that the Vestry was 
finally successful in obtaining a provisional order, at a total 
cost of over £1,000. Messrs. Kincaid, Waller & Manville 
were appointed consulting engineers, and prepared plans and 
specifications for a station capable of supplying current to 
40,000 8-C.P. lamps. The capacity of the station, now 
nearly completed, is at present about 10,000 lamps, of which 
over 3,000 have already been applied for. The amounts of 
the various contracts were as follows :— 


£ в d 
1. Buildings and chimney shaft ssi 12938 0 0 
2. Engines, dynamos, ж lic ee plant, ‘ke. 8975 O O 
3. , pumps, steam and exhaust pipes, water 
tank, condenser, economiser, &c. 9348 0 0 
4. Mains г . . 46, 895 10 0 
Conduit and junction boxes .. 2,186 + : 10,881 19 6 
Trenching to date (by Vestry) 1, ‚800 
5. Main switchboard and instruments 1 457 о 0 
2357 0 0 
Btorage battery 
6. Electric light installation in station 259 12 0 
Total £44,749 11 6 


driven by a 10-H.P. Lundell motor throngh worm gearing 
running in an oil-bath ; the motor armature is provided with 
two commutators, and the speed is regulated by a series- 
parallel controller, with connections to the 440-volt mains, 
Bo that several speeds may be obtained with high efficiency. 
A similar motor is provided as a stand-by. 

The coal bunkers extend along the whole of one side of 
the boiler house, and a siding from the London, Chatham 
and Dover Railway is carried overhead, affording a ready 
means of delivering the coal to the bunkers without handling 
it. From a funnel-shaped hopper in the floor of the bunker 
the coal is raised by an elevator to the level of the top of 
the boilers, and is carried to the hoppera of the automatic 
stokers by worm conveyors ; the conveyors and elevator are 
driven by the Lundell motor which also drives the stokers. 
Our illustration of the boilers shows the motors and worm 
gearing approximately in place, but the conveyors are not yet 
erected. 

A Green's economiser is in use, with 192 tubes 9 feet long 
F 
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and 4 inches diameter, in two sections; the scrapers are Messrs. Hayward Tyler & Co. The condenser is able to 


driven by a 1-H.P. motor of the British Thomson-Houston 


enclosed type. 

The shaft is 123 
feet high and 6 feet 
in diameter, octa- 
gonal in shape, and 
is lined up to a 
height of about 45 
feet. 

We give an illus- 
tration showing the 
pump room, in 
which there are 
two feed pumps, 
one being driven 
through single re- 
duction gear by a 
small vertical 
engine, the other 
by a Lundell motor 
with double reduc- 
tion gear and series- 

arallel control. 

he feed and steam 
pipes are in dupli- 
cate, and the three 
barrels of each 
pump are arranged 
80 that any one or 
two of them can be 
cut ont of action 
without interfering 
with the others. 
Each pump is cap- 
able of oe 
1,750 gallons r 
hour. There s 
large storage tank 
on the roof of the 
pump room, of 
about 12,500 gal- 
lons capacity. 

A condensing 
plant is provided, 
situated between the 
boiler and engine 
rooms, and consist- 


ing of a surface condenser and a combined air and circulat- 
ing pump, which, as well as the feed pumps, was made by 
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SWITCHBOARD. 


deal with 4,000 lbe. of steam per hour; the pumps are 


driven by a 6:5 Н.Р. 
Lundell motor. The 
water supply for the 
condenser was to 
have been obtained 
from the public 
baths which adjoin 
the works, bat it 
seems doubtfal 
whether this will be 
available, owing to 
some disagreement 
between the respec- 
tive committees } if 
necessary, а cooling 
tower will beerected 
for this purpose, 
The main steam 
pipes, which are of 
wrought-iron, cross 
the condenser room, 
passing through 
separators jast out- 
side the engine 
room. The steam 
and exhaust pipes 
are in duplicate 
throughout, the 
latter being 
arranged so that 
any engine can bs 
worked either with 
or without  oon- 
densing. The er- 
haust pipe i8 carried 
to the top of the 
shaft. Wrought- 
iron bends are used 
to connect the 
engines with the 
main steam pipes. 
The engine room 
is lofty, and well 
lighted from the 
roof; abundant 
floor space has been 


provided for future extensions. The generating plant, which 
we illustrate, consists at present of two 165-kw. direct car- 
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rent dynamos, coupled to Willans three-crank compound 


engines and running at 350 revolutiong per minute, and one 


82-kw. dynamo coupled to а similar engine, running at 450 
revolations per minute. 

The dynamos were manufactured by Messre. Johnson and 
Phillips, and are of the four-pole type, with circular yokes. 
As will be seen from our illustration, the macbines have а 
massive and workmanlike appearance, and are so deeigned 
that the armature is readily accessible on removing the upper 
half of the yoke. The pole pieces of the field magneta are 
divided into four parta by deep slits running parallel to the 
armature shaft ; the field magnet winding is arranged with 
coned ends, exposing a large surface for cooling. The arma- 
ture is wound with solid copper bars in two layers, in open 
slots; the end connections are of the cylinder type, and 
each section of the winding consists of two bars, which are 
bent to shape and | 
insulated before 
being assembled on 
the core. The arma- 
ture core and the 
commutator are 
mounted on a cast- 
iron spider, which 
is provided with 
extensions to sup- 
port the end con- 
nections, and is 
keyed to the shaft. 

The arms of the 
spider are во 
shaped as to main- 
tain а current of eir 
through the core, in 
order to carry cff. 
the heat which is 
given ont. The 
makers state that 
the temperature rise 
of these machines 
after а run of six 
hours at fall load is 
very small. The 
commutator - end 
bearings are pro- 
vided with auto- 
matic ring lubrica- 
tion. Carbon 
brushes are used on 
the commntator. 
The field magnet 
excitation is de- 
rived from the 220- 
volt mains, on 
either side of the 
system, and can be 
varied во that the 
terminal pressure 
at full load may 
be adjusted to any 
value between 450 and 500 volts withont altering the 
speed. The combined efficiency of the 165-kw. seta at 
full load, when tested at Messrs. Willans & Robinson's 
works, was found to Ъз 844 per cent. when running non- 
condensing, althongh the consulting engineers only required 
80 per cent. The engines are capable of giving 25 per cent. 
more power when required. 

A small coupled plant, at present employed in lighting the 
public baths, is to be put down in the condenser room as вооп 
as the baths are lighted from the mains, and will be used as 
& balancer and for charging the batteries. 

The travelling crane was manufactured by Messrs. Carrick 
and Ritchie, and is capable of lifting 15 tons. 


BATTERY. 


The battery was manufactured by Messrs. Pritchetts and 
Gold, and consists of 258 cells of 19 plates each in glass 
boxes, with а normal output of 50 amperes for nine hours, 


or 100 am for three hours. The plates are formed by 
the Planté es. . The cells are arranged in three tiers in a 
very small battery room, which is, however, well ventilated. 


Pump Room. 


SWITCHBOARD, 


The switchboard was designed and mannfactured by the 
General Electric Company, and is situated in a gallery 
running across one end of the engine room; the assistant 
engineer's room is very conveniently placed at the end of 
the gallery, upon which it opens. The design of the board 
is such as to combine simplicity with safety and accessibility, 
and these objects have been attained to а very high 
degree. Oar illustration shows that the board consists 
of panels, of which all the positives are grouped at one 
end and the negatives at the other, with the neutral 
and battery panels in the centre. Each of the 10 feeder 
panels bears voltmeter, ammeter, duplex fuse, main switch, 
and six-way pressure regulating switch. In addition to the 
ampere scale, each ammeter is provided with a volt scale show- 

| | ing the pressure to be 
applied at the sta- 
tion end of the 
feeder when the cor- 
responding current 
is flowing through 
it, in order that the 
pressure at the feed- 
ing points may be 
maintained at its 
normal value; by 
this means the use 
of pilot wires is ren- 
dered unnecessary. 
Ав only one positive 
and one negative 
bus bar is used, the 
pressure between 
this and the middle 
wire must needs be 
that required by the 
feeder having the 
greatest drop at 
any moment; the 
pressure on the 
other  feeders is, 
therefore, to be re- 
duced by means of 
“back E. M. F.“ cells. 

Each dynamo 
panel, of which there 
are four pairs, carries 
a main switch and 
duplex fuse; in 
addition, the posi- 
tive panel carries 
an ammeter, a 
minimum current 
cut-out, and а 
&hunt regulator, 
while on the nega- 
tive is a watt-hour 
meter ef the Aron 


type. 

The centre panels carry the 15-point switches for con- 
troling the battery charge and discharge, throw-over 
switches, the switches and instruments connected with the 
balancer, and the middle wire connections and meters. 

On the back of the board are mounted two main circuit 
Aron meters; the pressure wires for these are brought back 
from the distributing mains, so that they record the energy 
actually supplied to the consumers. As the meters on the 
dynamo panels record the total amount of electrical energy 
generated, the difference between the two records gives 
directly the distribution losses; the main circuit meters also 
act as checks on the consumers’ meters. | 

The watt-hour meter in circuit with the balancer is also 
fixed behind the board. | 

The bus bars are supported on cast-iron brackets, with slate 
insulators, at the back of the switchboard ; all the conductors 
are painted red, black or blue, according to their polarities, 
and the connections are exceedingly clear and easy to follow, 
besides being perfectly accessible. The board is surrounded 
by а cast-iron moulding, no wood being used in the con- 
struction. | ' 
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Two recording voltmeters are fixed in the assistant engi- 
neer’s room; these aré connected with the bus bars, and 
therefore record the maximum pressure applied to the feeders 
at any instant. With the exception of these, all the ammeters 


NIAdARA-BVUrFALO.— FIG. 1. 


and voltmeters connected with the switchboard are of the 
moving coil type, with permanent magnets. All the instru- 
menta, except the Aron meters, were manufactured by Mesars. 
Nalder Bros, & Thompson. 


TEST Room. 


The test room is situated on the ground floor, at some 
distance from the engine room, and is equipped with a com- 
plete set of instruments for testing meters, &c., including two 
Kelvin balances, with a range from 1 to 400 amperes, and a 
500-volt multi-cellular voltmeter. А reflecting galvanometer, 
with a figure of merit of 21,600 megohms, is mounted on a 

lished granite pillar in the centre of the room, the pillar 

ing carried down to the foundations of the building; the 
transparent galvanometer scale is fixed on the testing table 
directly in front of the operator. 


MAINS. 


The feeders are drawn into Doulton conduite, of which 
about 50,000 feet of ducts have been laid under the footways. 
The conduite are three, two and one way, the ducts being 
either 4 inches or 3 inches equare. The cross section of the 
outer conductors is 0:8 square inch, and of the “ middle 
conductor 0°125 square inch; the latter is the outermost 
condactor in the concentric cables, and is earthed at the 
station. 

The distributors have a cross section of 0:1, 0'1 and 0°06 
square inch, and are laid in wooden V-troughs, run in 
with а compound of tar and sand. АП the cables, both 
feeders and distributore, are insulated with paper and lead 
covered ; they were manufactured by the British Insulated 
Wire Company, Limited. Disconnecting joint boxes are 
fixed on all the cables at intervals of 440 yards. 


PUBLIC LIGHTING. 


The public lighting has been carried ont with 90 12}- 
ampere arc lamps, arranged nine in series across the “outers,” 
between which a pressure of 440 volts is maintained; the 
lamps were made by Messrs. Johnson & Phillips. In addition 
to the arc lamps, each lamp- carries two incandeecent 
lamps, and an Edmunds change-over switch; the aro 
circuits are controlled in pairs from five switch pillars. 
The arcs are extinguished at midnight, their place being 
taken by the incandescent lamps, which are fed from the 
220-volt mains. 

PRIVATE SUPPLY. 


The Vestry has decided to adopt the maximum demand 


system of charging for private lighting at the rate of 6d. 
per unit for the first hour, 4d. for the second, and 3d. for the 


third. 
charged. 

We may add that the resident engineer is Mr. J. R. 
Blaikie, assisted by Mr. F. M. Rogers. We are indebted to 
these gentlemen, to Messrs. Kincaid, Waller & Manville, to 
the Vestry Clerk, and to the contractors, for their kind assist- 
ance in preparing this acoount of the works. 


For power, a uniform rate of 24d. per unit is 


BUFFALO AND NIAGARA FALLS. 


THE Buffalo and Niagara Falls Electric Light and Power 
Company, of Niagara Falls, has just installed a new dynamo 
made by the Walker Company, of Cleveland, 0. This 
machine is an alternating current dynamo of 700 kw. capacity 
at 2,200 volts pressure, and will be operated at 250 r.p.m. 
and 125 cycles per second. The lowering of the field of 
this machine over the Niagara cliff proved quite a task. Its 
weight was over 17 tons. It was moved from the cars toa 
point near the edge of the bank on rollers, and then the 
boom of a derrick was made fast to it ry to letting 
it over the cliff to the power house 200 feet below. In 
raising it from the ground, it was n to lift it high 
enough to clear the roof of one of the cliff paper mill build- 
ings, and then the boom was swung around to the position 
shown in fig. 1. At this point it was discovered the 
boom could not be swung any further, owing to the fact that 
the bed had broken. Under these circumstances the field 
had to be swung back to the cliff and lowered ta,¢he-ground, 
where it rested until the derrick was repaired. 'Phis occupied 
a couple of days, after which a successful effort was made 
and the field lowered, as shown in fig. 2. It may be imagined 
that the safe arrival of the field in the power station ended 
many fears. 

In fig. 2 may be seen an interesting feature of the Niagara 
development. This is the light line running up along the 


NIAGARA-BuFFALO.—Fic. 2. 


big penstock visible in the picture, which is an aluminium 
bar conductor running from the power house to an alloy 
works on the high bank. At the top of the cliff the alamı- 
nium bar is connected to three copper cables, each of 500 c.m. 
In size, the aluminium bar is j inch x 7 inches. The oar- 
rent it carries comes from a 235-H.P. generator. 
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ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


(Continued from page 1024.) 


Dundee.— Mv. Manville's report, mentioned in our last 
issue, has been adopted by the Tramways Committee, which advises 
almost unanimously the use of tha overhead trolley system. The 
committee further resolved to s'art the work of reconstructing the 
Perth Road and Lochee routes, with a view to the lines being worked 
by electricity. There has been a great increase in the traffic sinca 
the lines were taken over by the Corporation. It was resolved to 
apply for a provisional order for a new route to the north of the 

wn. 


Glasgow.—At a meeting of the Tramways Committee 
last week Mr. John Young, general manager, submitted a report and 
financial statement for the year ending May 31st. The gross revenue 
of horse and elec‘ric tramways for the year amounted to £439,000, 
E expenses amounted to £318,000, leaving a gross balarce 
© ,000.. 


Greenock and Port Glasrow.—The Ccmmittee of the 
House of Commons on Monday last commenced the consideration of the 
Greenock and Port G'asgow Tramways Bill, which has for its object 
the use of electrical power on the tramways in Greenock, Port Glasgow 
and Gourcck. Mr. Balfour Browne, Q C., Mr. Coward and Mr. Moon 
represented the promoters Mr. J. D. Fitzgerald, Q.O, and Mr. 
Ackworth appeared for the Greenock Board of Police, and Mr. 
Forbes Lankester represented the National Telephone Company and 
several owners who were opposed to the Biil. 

Mr. Balfour Browne, in opening he case, said that the promoters 
sought to obtain power to use elec гіс d energy on the tramways in 
Greenock, Port Glasgow and Gourock, and with that view to lengthen 
thelife of the company at present working the lines. In all, the 
lines were a little over seven miles in length, and they ran con- 
tinuously through Port Glasgow, Greencck and Gouro-k. It was 
admitted that they were in а bad condition, and that a considerable 
sum of money would be required to be spent to put them in a state 
for electric traction. They had three local authorities to deal with. 
Ia the case of Gourock the lines were owned by the local authority 
and leased to the promoters of the Bill for a period of 29 or 30 

ears by agreement. There were two conditions with regard to 
ines in Greenock. In the first place, there were lines which belonged 
to the Corporation which were leased to the company for а term of 
years expiring in May, 1900, at an annual rent of £700. From Rae 
End Street to the boundary of the burgh, going eastward, the line 
belonged to the company. It was owned by them under the Tram- 
ways Act, and the Greencck Corporation had the right to step in and 
purchase after November, 1899. In Port Glasgow the lines were also 
the property of the company, but the local authority there had not the 
right to purchase until 1908. But Port Glasgow and Gourcck had 
both seen the importance cf raving the system worked as one line, 
and the former Corporation had agreed to extend the period of pur- 
chase beyond 1908, giving the company altogether a term of 36 years, 
and in Gourock they were leesees for 30 years. The Greencck Oor- 
ration, who were represented by the Board of Police, opposed the 

ill, but for what reason he was ata loss to understand. All the 
powers in the Bill referring to Greenock were permissive, and subject 
to the coneent of the Corporation. Tre company could not do any 
single thing without firet obtaining the consent of the Corporation, 
who were really the masters of the situation. It would appear, how- 
ever, that the members of the Corporation were very much 
divided in opinion on the matter. If they wanted the lines 
worked by electricity they would consent, but without that 
consent the company would not be able to proceed. He was advised 
that the voting by the Corporation to oppose the Bill was 11 to 10, 
and in all the circumstances of the case he hardly thought they were 
justified in spending the money of the ratepayers, seeing that the 
Bil did not interfere with any of the existi:g rights of the 
Corporation. 

r. Walker, the secretary to the Tramways Company at Greenock, 
gave evidence in support of the Bill. In reply to Mr. Coward, he 
said he was strongly of opinion that a cheap and expeditious service 
of electrically equipped cars would bs of great advantage to the com- 
munity generally, and particularly to the working classes. On their 
present system the company carried nearly 23 millions of passengers 
every year, and he would expect to see those numbers largely 
increased it the lines were worked by electricity. 

In cross-examination, the Witness said that the Tramways Com- 
pany were the promoters of the Bill, and were paying the expenses 
of the promotion. The gentleman whose name was on the back of 
the Bill was the solicitor to the British Electric Traction Company. 
He admitted that in June last his company entered into an agree- 
ment with the Electric Traction Company, in which, among other 
things, that company undertook to assist his company in getting 
legislative authority for working the tramways by electricity, and 
his company on their part undertook to use their best endea- 
vours to obtain extension of the leases. The agreement 
also provided that for the purpose of any negotiations or applications 
the British Electric Traction Company should be at liberty to use the 
name of the Tramways Company. 

Tae fact is, that the British Electric Traction Company are to pay 
all the expenses of the promotion of this Bill ?—That is so—they are 
shareholders. 

9 85 5 then adjourned. 

mmittee resumed its sitting on Tuesday, Mr. A. de Tatton 
Egerton again presiding. 


Mr. Walker, the secretary to the Tramways Company, under cross- 
examination, said he supposed it would be necessary to have a sepa- 
rate generating station for each tramway. If the Oorporation got 
the whole of the trams into their hands, they would be able to work 
them by electricity.—Bailie Olink gave evidence in favour of the 
Bill, and said he thoug^t it was of importance to the town that the 
tramways there should be electrically equipped. He thought it was 
essential that the Greenock tramways should be worked in conjunc- 
tion with those in Gourock and Port Glasgow. The witness was also 
examined as to the meeting at which the resolution to oppose the Bill 
was passed by а majority of one, and he said that had he been present 
he would have voted against such a resolution. He believed other 
members of the Corporation who were absent would have done the 
same.— Ex-Provost Steel also gave evidence in support of the Bill, as 
did Provost Stewart, of Gourock, and Mr. James Glen, clerk to the 
Gourock Commissioners—the latter laying particular stress upon 
the advantages which would accrue from having all the lines under 
on» authority. 

After farther evidence had been called, the Oommittee again 
adjourned. 


Isle of Man.—On Saturday the electric railway between 
Douglas and Ramsey was opened for traffic over the full distance. 
Тае line was opened last year, but only between Douglas and Ballure. 
Daring the winter Ballure Glen has been crossed by a fine bridge, and 
the cars can now run into Ramtey. The double line, too, has beea 
completed throughout. The distanca is 17 miles, апа the through 
cars accompliih the journey under 50 minut:s. 


Kiogswinford.—The British Electric Traction Company 
have now made а beginning with the Wordsley section of their 
Kingswinford tramline, whilst the Kinver line is being vigorously 
pushed on. Nothing, however, is as yet being done with regard to 
the tramway extension through Stourbridge. 


Leeds.—A trial trip was made last Saturday on the 
Headingley electric route. 
Oldham-Middleton.—There is now every prospect that 


the British Electric Traction Company will go forward with this 
tramway project. They have intimated tothe Middleton Oorporation 


- their intention of commenciog operations. 


Peterborough.— Me. E. A. Paris, the district superin- 
tendent of the British Electric Traction Company, appeared before 
the Council last week with reference to the pro electric tram 
scheme, asking that body to assent to the preamble of the Bill. The 
Council has, however, adopted the report cf the Main Roads and 
Bridges Committee, who decided not to make any recommendation 
regarding the scheme, as they had no details before them to enable 
them to form an opinion. 


Pontypridd.— Last week the District Council resolved to 
oppose the light railway scheme promoted by the British Electric 
Traction Company. 


Sedgley.—The British E'ectrio Traction Company have 
decided to lay down an electric plant for the Bedgley and Wolver- 
hampton route as soon as the royal assent has been given to the 
provisional order already granted by the Board of Trade. 


Swinton.—Tbe Swinton and Pendlebury Electricity Com- 
mittee has reported that a letter had baen received from the Local 
Government approving of the resolution of the Council to 
oppose in Parliament the Manchester Corporation Tramways Bill and 
the Salford Corporation Tramways Bill. 


Tunstall.— The District Council last week had before it a 
letter received from the Potteries Electric Traction Company, stating 
that owing to the car builders being behind time the company had 
not at present sufficient rolling stock to work the Trubshaw Oross 
route, and if the Council insisted upon this route being worked if the 
line from Burslem to Tunstall was worked the company could not 
give the undertaking required. They, therefore, asked the Oouncil to 
modify their requirements. The clerk was instructed to ascertain 
when the company would be ina position to commence running in 
the Tanstall district. 


Southport and Lytham.—The House of Lords Com- 
mittee under Lord Herries continued ths hearing of this Tramway 
Bill on Wednesday last week. Sir G. Pilkington, M.P., called for the 
promoters, eaid the means of communication between Southport and 
Birkdale and the places on the northern shore of the estuary were very 
unsatisfactory. He was of opinion that the proposed tramway would 
be largely used, and be of great benefit to the district generaliy. The 
tramway would also facilitate business communication between the 
towns, and confer distinct beneflt on the rich agricultural districte 
behind them. The feeling of Southport was strongly in favour of the 
scheme. He had no doubt the proposed capital would be raised. 
Mr. Pember drew attention to the strongly worded report of the Board 
of Trade, in which they said that since the issue of the report of the 
commission the Board had always declined to give their consent to 
any works or operations which might lead to accretion and thus 
diminish the total capacity of the estuary, and they viewed with 
apprehension the results that might follow tne construction of the 
proposed tramway across the sands on the southern side. The pro- 
pos d conveyor bridge across the navigable channel would, 
according to the deposited plans, have a headway of only 103 feet 
above high water, and the Board were advised that this height was 
insufficient to the navigation of vessels to and from the docks. The 
Board were also advised that the exi facilities at Lytham for 
boats in the fishing industry would be seriously affected by 
the tramway on the Lytham side, and that the possibility of the 
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works being commeroed and not completed but left derelict should 
receive careful consideration.—Sir G. Pilkington eaid he had not 
seen this report. He stated he was advised there was no ship that 
could not pass under the bridge by lowering its topgallant mast, and 
there was nothing in the scheme calculated to cause accretion.— 
Alderman Griffiths and the Mayor of Bouthport (Mr. Austin) testified 
to the feeling in Bouthport in favour of the scheme, and several 
witnesses from Blackpool and Lytham also gave evidence in its sup- 
rt.—Mr. O. Ohambers, member of a firm of iron ‘merchants in 

‚ Spoke from experience of the successful working of the 
conveyor bridge at Bilbao. In answer to Mr. Mellor, he said the 
bridge was about 150 feet above high water.—Mr. J. T. Wood, civil 
engineer, Liverpool, one of the engineers for the proposed works, gave 
details of the proposed tramway.—The Committee again adjourned. 

At Thursday's sitting of the Committee considering the Bill, Mr. 
R. J. Moore, joint engineer for the scheme, gave evidence, and said 
that the works would not diminish the tidal capacity of the estuary. 
If the Committee so desired, the bridge over the trained cbannel 
would be raised to a height of 150 feet above the wave level. This 
would cost an additional £12,000. In cross-examination he said that 
in designing the bridge the maximum pressure of the wind had been 
allowed for. He was aware that the wind and waves at Blackpool 
were advertised as being at times of unusual force, but he considered 
the wind and waves at Brighton, where a similar tramway was in 

ration, were equal to those in the estuary of the Ribble, where 

e force of the waves was broken by tbe san 

Mr. G. F. Deacon, civil engineer, said that he would have refused 
to have anything to say for a scheme for carrying the tramway on an 
embankment over the sands. Now that the metals were to be laid 
level with the sands, he was of opinion that the tramway would not 
interfere with the tidal capacity of the estuary, and the ichcme was 
perfectly feasible. ] 

Oapt. B. Nowell, consulting naval expert and marine surveyor of 
Liverpool, who had considered the proposed bridge from tbe point 
of view of its being an obstruction to navigation, said that many 
steamers using the port could pass under the bridge at the height 
proposed. He had taken measurements of considerably the largest 
sailing vessel that bad gone to the port during the last 15 months, 


and he found tbat by striking her bi ard mast, which was а . 
er 


simple operation, she would pass under the bridge with something to 
spare. · 

This concluded the case for the promoters. 

Mr. A. F. Fowler, resident engineer in charge of the Ribble Navi- 
gation Works, was called on behalf of the Preston Corporation. The 
effect of the proposed tramway and bridge would, he said, in his 
opinion, in view of the necessity of preventing sccretion, be greatly 
prejudicial to the estuary, if not disastrous. The Corporation had 
expended close on £1,2C0,000 upon the improvement cf the naviga- 
tion, and the docks were capable of accommodating shipping of the 

st class. There had been a gradual increase of the tonnage, 
which last year amounted to 374,809 tons, being larger than that of 
Fleetwood. The great bulk of the trade to Preston was by sailing 
vessels, If the bridge were to be erected at all, he would not be 
satisfied with less tban a height of 200 feet above the wave level. 
There were many vessels at the present time that had masts as high 
as 187 feet. 

The Committee again adjourned. 

The Committee concluded the hearing of the Bill on Friday, when 
Mr. Pember, Q.0., representing the Preston Oorporation, suggested 
that their lordships should invite the opinion of some representatives 
of the Board of Trade on the scheme. The committee acquiescing, 
Captain Vereker, R.N., of the Fisheries and Harbour Department cf 
the Board, was called, and stated that in the course of his official duty 
he had visited the estuary and was acquainted with its conditions. 
The Board of Trade were of opinion that this scheme ought to receive 
very serious consideration before Parliament sanctioned it. The 


Sir A. Rendel, O.E., was satisfied the promoters had not sufficiently 
taken into consideration the fact that the sands of the estuary were 
in an unstable cordition, and in his opinion the tramway would 
cause accretion, whether on the level or not. 

Two Trinity House pilots gave evidence to the effect that there 
would be considerable difficulty in getting vessels under the bridge at 
the height proposed, and the town clerk of Preston (Mr. Hamer) gave 
5 as to the cost of the Ribble navigation and the trade 
of the 1 

Mr. Pember, having addressed the Committee on behalf of the 
Preston Oo on, criticieing the financial aspects of the scheme 
and the evidence which had been given, said the scheme was of an 
entirely novel character, and he had doubts whether any large 
number of persons would desire to be conveyed in cars pendulum-wise 
over this windy estuary with a chance possibility of being made sea- 
sick by the way. From the point of view of the Preston Corporation 
the scheme assumed rcally serious importance. On the one hand, the 
Committee had to consider the convenience and pleasure of excur- 
sionists, and on tho other, the interests of а port with great possi- 
bilities before it. 

The Committee, after a short consultation, decided to rejict the 
scheme except as regarded tramway No. 1, which was a short line 
from Southport to the edge of the estuary, and as to which there was 
no opposition. 

The Niagara Gorge Electric Railroad,—The Niagara 
Falls and Lewiston Electric Railroad Oompany, which company 


built, and for four years operated, the electric railroad 
through the Niagara gorge along the New York State bank, 


will pass out of existerce, and be succeeded in business by the 
Niagara Gorge Railroad Company. This change is the result 
of a sale of the road by the sheriff of the Niagara ccunty in 
Lockport on May 23rd. The purchaser was Herbert P. Bissell, of 
Baffalo, who is the chief promoter of the new company, and who is 
the only one of the old company remaining in the new company. 
The capital of the new company will be $1,000,000, whereas the old 
company was capitalised at $1,400,000. Daring the month of May 
large gangs of men were employed in the reconstruction of the road- 
bed, removing fallen rock, and putting in new trestles and b 

New retaining walls were built at several placss. The roadbed was 
re ballasted and the overhead construction repaired. It is stated that 
steel bridges will replace sll wooden structures. Governor Roosevelt, 
of New York, has signed the Bill which will allow the Commissioners 
of the New York State Reservation at Niagara to construct, without 
v xpense to the State, street railroad tracks u and along that part 
of the Riverway, so called, between Falls and Niagara Streets in the 
city of Niagara Falls. The Commissioners, in their discretion, may 
grant revccable licenses to street surface railroad companies to use 
zuch tracks upon such terms as the Oommissioners may prescrib-. 
Tbe Riverway is the street running along Prospect Park, and the 
new law makes it ible for the International Traction Company to 
make connection between their Falls Street tracks and the y 
car trecks of the Niagara Falls Park and River Railway on the upper 
steel arch bridge. e construction of this loop will thus make con- 
nection between the tracks used by the Buffalo and Niagara Falls 
cars and the tracks that run along the Canadian bank of the river to 
Queenston. Thus, in the future, electric cars may bs run from 
Buffalo, N.Y., to Queenston, Ont., the steamer landing direct. 


TELEGRAPH AND TELEPHONE NOTES. 


German Trans-Atlantic Cable.— We understand that 
the ss. Britannia, belonging to the Telegraph Construction and 
Maintenance Company, has completed the survey between the Azores 
and the United States, and bas now left New York. It appears that 
the German Government is desirous of having a means of communi- 
cation with the United States independent of England or France, 
and propores to lay a cable direct from Germany (Emden) to tbe 
Azores, and from thence to America. In this case the Emden-Vigo- 
Lisbon-Azores cables will not form part of the direct system, although 
wo understood that they are laid with that object, and it mayte 
possible that tbe proprietors of these cables, should no equitable 
arrangement become to, will bave grounds for complaint against the 
German Government. The lay ing of the Lisbon-Azorescable was not 
without benefit to some of the joint proprietary companies, as by this 
means the various concessions snd privileges granted by the Portu- 
guese Government were amplified and extended in time. However, 
a direct cable to the Azores will serve the purpose of duplicating the 
existing line, a very necessary proceeding in this case, as the Emden- 
Vigo cable has been interrupted at least six times since it was laid in 
1896. On this latter ground alone it is conceivable that the Garman 
Government should object to the existing line forming part of their 
communication with the United States. | 


The Pacific Cable.—The present position of this affair is 
very ably dealt with in the Times of last Monday. The writer shows 
that Mr. Chamberlain has every wish to meet the views of the 
Colonies on the points on which such strong f was aroused iu 
Austrslia and Canada by the recently-announced decision of Н.М. 
Government to de from the recommendations made in the Report 
of the Pacific Cable Committee, on which basis the Colonial Govern- 
ments had come to a common agreement, fully anticipating that 
H.M. Government proposed to deal with the matter on the same 
lines. The principal point objected to in the offer recently made by 
Mr. Ohamberlain was that tbe English Government did not propose 
to share in the guarantee, while claiming an undue share of control 
in the common p rty of the Governments concerned. We are 
now glad to see that on reconsideration the aspirations of the 
Colonies will be met, at least in part. The writer in the Times points 
out the danger of delay in this echeme into effect. The 
danger which would be entailed by delay is clearly set forth in a 
letter written by Sir Sandford Fleming, and which appears in з 
recent issue of a Canadian Blue Book. Speaking of the Eastern 
Extension Telegraph Company, Sir Sandford Fleming says :—" Fear- 
ing competition and a reduction in the high charge exacted, its 
attitude always been hostile to the Pacific cable. On every occi- 
sion during the past 12 years it has thrown obstacles in the way of 
connecting Canada and Australasia telegraphically, and has frequently 
employed subtle means to accomplish its ends. One such attempt 
was exposed at the last meeting of the Canadian Senate (April 280) 
when the Secretary of State and the leader cf the tion were 
of one mind in denouncing it. On that occasion tho Minister 
of Ju tice used ее words:—'I apprehend that for 100 
үн! there has been nothing more seriously done under 

mperial authority affecting Colonial interests than the attempt 
to create a monopoly and restrain and cripple the com 
growth of this country.’ The case alluded to is but a single illustra- 
tion of the means taken by that company to defeat the aspirations of 
Oanada and Australasia. When the history of the conflict between 
these countries and the monopoly comes to be written, it will be 
found that the case recently unveiled does not stand alone, that there 
аге a number of oth ar cases equally extraordinary. The monopoly 
present design is to delay the British Pacific cable until their own 
adverse scheme be sufficiently advanced. There is evidence to show 
that the Eastern Extension Ocmpany is in alliance with a company 
organised in the United States to lay a cable from San Francisco to 
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Manile. This company did not succeed before Con rose in 
getting the subsidy it sought, but it succeeded in defeating the 
Government measure to establish а cable to Manila under the United 
Btates Post Office Dapartmert. Having done so, there is a strong 
probability that it will obtain sll it wants when Congress again 
meets. With a cable stretched from Ban Francieco to Manila and 
there connected with the Eastern Extension cables, the two oom- 
les will ctically become one concern. If, before then, the 
ritish Pacific cable has made no progress, there will be small hope 
for it afterwards.” 

In the House of Commons on Taesday Mr. Hogan asked the Secre- 
tary of State for the Colonies whether he was now in a position to 
announce a mutually satiefactory agreement between Her Majesty's 
Government and the Governments of Canada and Anstralasia in 
reference to the construction of the Pacific cable. Mr. Chamberlain 


re that the matter is still under discussion. 


e understand that at the Colonial Office conference to be held 
shortly on the Pacific cable question, New South Wales will be repre- 
sented by the new Agent-General in London, Bir Julian E. Solomons, 
Q.0., and Gereral Sir Andrew Clarke, the Agent-General for Victoria. 
The Hon. Sir Horace Te zer will act for Queensland, and the interests 
of New Zealand will be represented by the Hon. W. P. Reeves. As 
regards Oanada, Lord Strathcona and the Hon. Mr. J. G. Tarte, 
Minister of Public Works. Sir Sanford Fleming will act as advisatory 

The Reduction of Telegraph Rates to India.—Mr. 
John Galloway, chairman of the Glasgow Ohamber of Commerce, in 
referring to a communication which had been received from the 
Bengal Chamber of Commerce on the subject of telegraph rates to 
India, stated that he had waited upon Mr. Pender, the managing 
director of the Eastern Telegraph Company, in London. Mr. Pender 
entered fully into the question with him, and explained that the com- 
pany could not, in present circumstances, entertain the request of the 

ngal Chamber of Commerce. The Bengal Chamber asked that the 
rate should be reduced from 4s. to 2s. a word. Mr. Pender pointed 
out that if the company were to recoup themselves by greater tro ffic, 
they would require to have the traffic doubled, and their present 
cable could not then carry it. The cost of an additional cab'e was 
from £1,500,000 to £2,000,000. It was true that the rate to Australia 
was less than to Indis, but the company were enabled to do this by 
the subsidy they received from the Australian Government. The com- 
peny were willing to enter into negotiations with the Indian Govern- 
ment with a view of meeting the loss in the case of a reduction of rate. 
We are afraid that as far as regards the incrcase of message - carrying 
capacity, the Indo-European landline seems to have been overlooked 
here as a useful factor in this calculation, and yet we have been told 
that on occasion ali the traffic from the Far East, Australis, and 
India has been carried over the Indo-European line. In fairness we 
must admit that this happened some time ago, and before the volume 
of Australian messages had, thanks to decreased rates, become во 
large as it is at present. Still, we are inclined to believe that bad 
Mr. Pender taken the Indo-European lines into consideration, bis 
reply would have been much more hopeful in tone. It may po:sibly, 
for safety, be n to provide a new cable; but it would be very 
much less costly, for the purposes of general traffic, to put another 
wire or two up on the posts of the Indo-European landline. Besides 
this, much good might be effected were the Eastern Telegraph Oom- 
ms use their influence at Constantinople to urge on the 

t Government the great advantages to be derived feom 
keeping the Turkish landline from Constantinople to the Persian 
Gulf in good working order. The rate from London to Constanti- 
nople is only 6jd. per word, and from Constantinople to Fao, on the 
Persian Gulf, w the Indian Government cable is joined, 
is only about the same length as the line from London to 
Constantinople. With both these landline systems working at a 
rate of, вау, 1044. per word from London to the point where they join 
the Indian Government , we could afford to regard the sub- 
marine cables principally in the light of their strategic utility, although 
it is true that even from this point of view their value is questionable. 
As regards the comparison cf the 4s. 9d. rate to Australia with the 4s. 
rate to India, in their relation tothe Australian Government, the 
statement made does not seem quite clear at first sight. We have 
often been told that the subsidy referred to, viz., £32,400 per annum 
(which expires next month) which has been paid to the company since 
1879, was given, not in aid of impoverished revenue, nor as a grant 
for gen purposes, but as Government assistance towards the 
establishment of the second cable to Australia, which was laid 
in 1880, and which it was poo me to lay, owing to the frequent 
failures of the “ pioneer" cable laid in 1871. We are glad now to ünd 
authority for regarding this subeidy in а broader way, as being, in 
fact, of general assistance to the finances of tbe company, instead of 
being considered a matter appertaining solely and only to the 
particular account of the No. 2 Port Darwin cable. That this subsidy, 
apart from establishing a precedent, can be looked on as baving any 
considerable relation to the rates to Australia, is very doubtful. The 
revenue of the Eastern Extension Company for the year ending 
December, 1879, was £316,087, while for the year ending December, 
1898, it was £567,714, an increase of £250,000, due, to а great extent, 
to the reduction of rates. The working expenses cannot have ivcreased 
to any great extent, aud the cables have been repaired and duplicated 
out of the earnings, which have also furnished this company with 
a reserve fund of about £825,000. It is therefore evident that 
the subsidy plays but a very minor part in the receipts of 
the company, and tha’ without it they have an ample margin 
of profit within which to deal with Australian traffic. As 
regards the Eastern Telegraph Company, which owns the cables from 
Indis to England, the revenue for the year ending Beptember, 1879, 
was £464,173, while for the year ending September, 1898, it was 
£937,999; an increase of £473,000. The Indo-European Telegraph 


Oompany, the Landline Company, which works in joint-purse agree- 
ment with the Hastern ph Company, had a revenue of 
£86,358 for the year 1879, and £134,642 for 1898; an increase of 
£48,284. With these figures before us, it appears regrettable that 
the interests of the Indian te phing public should have received 
such scanty consideration during the last 20 years from the com- 
panies concerned. As to the suggestion that the Eastern Telegraph 
Company is willing to enter into negotiations with the India Govern- 
ment concerning a possible loss due to a reduction of rates ; the Indian 
Government should not lose sight of the fact that any reduction is 
quite as beneficial to the English telegraphing public as it is to those 
in Indis, and that, therefore, any guarantee against such loss should 
be shared equally between tho Home Government and the Govern- 
ment of India. We read the following in the St. James's Gazette 


The agitation in India for a reduction in the cable rates with Europe is still 
proceeding, the latest important body to keep alive the agitation being the 

awnpore Chamber of Commerce. This Chamber has memorialised the Govern. 
ment of India and particularly favours an all-British cable. It is asked that 
the rate shall be fixed at 1s. per word, at which figure it would greatly facilitate 
trade, while at the same time it would be of great convenience to the public 
generally. The reduced cost would bring a greater flow of messages, and con- 
duce in the long run to more profitable working. 'The Cawnpore Chamber 
&dvocates a new and independent British line. The cost of telegraphing from 
England to India has become, itis asserted, a serious matter in the cotton trade, 
as the charges in the year's aggregate amount to a very considerable sum in the 
accounts of each individual company. 


Natal Telegraphs.—The Natal Government are, accord- 


ing to advices by a recent mail, about to bring in a Bill giving them 
a monopoly of the telegraph and telephone services of the Colony. 


Telegraphic Interruptions and Repairs:— 
Down. 


OABLE. Repaired. 
Bonny-Oameroun.. .. May 29th, 1899 iu 
Latakia-Cyprus ея .. June 21st, 1899  ... sh 

"m ...S April 10th, 1899 ... ids 
Amason Oompany's cable— 
Cable beyond Gurupa .. Junellth,1898 .. аз 


LANDLINNES. 
Me eqs 3 March 16th, 1899 
Port au Prince-Jeremie ... June 14th, 1899. 80 
Majunga-Tananarive ... June 17th, 1899  ... Jane 18th, 1899 


The Telephone Bill and Municipal Trading.— On 
Monday night, says the Times, a resolution was adopted by a 
meeting of members to the extension of municipal 
trading, held in one of the committee rooms of the House of Oom- 
mons. This resolution, which was moved by Mr. Boulnois, seconded 
by Mr. Bonsor, and carried . on record an expres- 
sion of opinon that, if the Telephone Bill be read a second time, it 
ought to be referred to a Select Oommittee. At the same meeting it 
was agreed, on the motion of Mr. Evelyn Hubbard, seconded by Mr. 
Oohen, that urgent representations should bs made to the Govern- 
ment as to the desirability of appointing at once a committee to 
inquire into the question of municipal trading and of the limits 
which should be imposed upon it. John Lubbcck presided at 


the meeting, and amongtt those present, in addition to the members 


named, were Mr. Howard, Mr. O. M'Arthur, Mr. Begg, Colonel Long, 
Mr. Brodie Hoare, Mr. B. G. Webster, Mr. J. W. Wilson, Mr. Bartley, 
Mr. Kimber, Mr. Seely, Mr. R. Oavendisb, Mr. J. Beiley, Mr. H. Hob- 
bouse, Bir E. Durning-Lawrence, Mr. Bond, Mr. Byrn Roberts, Mr. 
Moon, and Mr. Giles. After the meeting, Bir John Lubbock and 
others waited upon Mr. Hanbury, as a deputation, to make him 
acquainted with the purport of the resolution which had been passed 
with regard tothe Telephone Bil. Mr. Hanbary’s reply, bowever, 


. was not of a nature calculated to give his interviewers much en- 


couragement. 


OONTRAOTS8 OPEN AND OLOSED. 


OPEN. 


Barrow-in-Furness.— June 28th. The Ccrporation wants 
tenders for an additional engine and generator, with extensions to 
the switchboard and connections. Specifications, &с., from Messrs. 
Kincaid, Waller and Manville, on payment of £3 3s. 


Canary Islands.— July 16th. Tenders are being invited 
until July 16th by the Spanish Post and Telegraph Authorities in 
Madrid for the concession for the establishment and working of a 
telephone system between Haria and Arrecife with threo intermediate 
stations on the island of Larzaroto, Oanaries. Tenders to be sent to 
Le Direccion General de Correos y Telegrafos, 10, Oallede Oarretas, 


Madrid, whence particulars may be obtained. 


Germany.— July 4th. The State Small Arms Works 
authorities at Spandau are inviting tenders until July 4th for the 
supply of 1,200 incandescent lamps, and 13,000 sets of arc lamp 
carbons. Particulars may be obtained from, and tenders are to be 
sent to, Der Direktion der Gewehrfabrik, Spandau, near Berlin. 
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Glasrow.—Jaly 22nd. The Corporation wants tenders 
for boilers, steam engines (main and auxiliary), three-phase generators, 
continuous current generatora, rotary converters, boosters, and static 
transformers, surface condensers, feed pumps, circulating pumps, at d 
air pumps, all for the electric traction scheme. See our Official 
Notices " this week. 


Glasgow.—July 22nd. The Corporation wants tenders 


for 80 electric tramcar bodies to sample and drawing. Sse Official 
Notices” this week. 


Hammersmith.—July 5th. The Vestry wants tenders 
for the supply of (a) transformera, (^) high and low tension sub- 
tation switch gear; (c) transformer street boxes. Specifications, &c., 
obtainable at the Clerk’s office, Towa Hall, on deposit of £2 2s. 
Specifications can be seen at the offi:e of the Electricity Department, 
57, Fulham Palace Road. See our Official Notices” this week. 


Hull.—June 27th. The Kingston-upon-Hull School 
Board wants tenders for electric light wiring and fittings at the 
Central Higher Grade School (360 lights). See Official Notices ” 
June 16th. 


Morecambe.—The Council wants tenders for an economiser 
for the electricity works. See “ Official Notices " this week. 


Nelson.—July 5th. Tenders are wanted by the Gas and 
Electricity Committee for the supply of sn engine and dynamo 


(25 E 50 kw.) new or second-hand. See Official Notices" this 
week. 


Pembroke. — July 14tb. The Electric Lighting 
Committee wants tenders for a jet condenser with air pump and 
cooling apparatus. See Official Notices June 16th. 


Rathmines and Rathgar.—July 14th. Tbe Electric 
Lighting Committee wants tenders for arc lighting equipment (108 
series parallel lamps, posts and switch-gear, &с.), steam and other 
pipes, jet condenser and cooling apparatus. Вее Official Notices 

une 16:h. 


Salfurd.—June 30th. The Electric Light Committee 
wants tenders for the erection of offices and battery sub-station at the 
new electricity works in Strawberry Road. 


Southampton,—June 26th. The Corporation is inviting 
tenders for the extension of the generating station at the Back-of-the- 
Walls, comprising accumulator and switch rooms. 


Southampton.—The Council is wanting tenders for 
continuous current motor boosters, tramway switchboard, battery of 
accumulators, and accessories. See our “ Official Notices" this week. 


Spain.—June 25th. Tenders are being invited until 
June 25th by the municipal authorities of Alcala la Real (province 
of Jaen), for the concession for the electric lighting of the town 
during a period of three years. Particulars may be obtained from, 
and tenders to be sent to, El Secretario del Ayuntamiento de Alcala 
la Real (Jaen). 


Wallasey.—July 20:b. Tenders are wanted by the 


Council for alternating current transformers. Взе Official Notices” | 


this week. 


Wallasey.—July 20th. The Council wants tenders for 


a 300 kw. alternator with engine combined. See “Official Notices 
this week. 


Warrington.—July 18th. The Corporation invites 
tenders for Babcock & Wilcox boilers, economisers, and pumps; high 
speed engines, direct coupled continuous current dynamos, balancers, 
and boosters; jet condensing plant, &3.; pipe work; 10-ton crane; 
switchboard, storage battery, mains, conduite, boxes; arc lamps and 
posts. Взе Official Notices” this week. 


West Africa.—July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of a cen- 


tral electric power station at Beira for lighting and power 
dine а period of 25 vence Particulars from. and tenders to, above. 


OLOSED. 


Glasgow.—The electricity department of the Corporation 
has accepted offers by the Barrowfield Iron Works, Limited. for 
damper gear for the Pollokshaws Road and Port Dundas electric 
power stations; by Messrs. Orompton & Co., Limited, for carbons; 
by Messrs. W. T. Glover & Oo., Limited, for rubber-covered and lead- 
covered cables and wires, two laid together and lead-covered, cables 
and wires (rubber-covered only), and rubber-covered and extra-taped 
cables and wires; by Messrs. Siemens Bros. & Oo., Limited, for 
flexible India-rubber cables and wires only ; by the Craigpark Com- 
pany, Li mit zd, for cables and wires (rubber-covered only) and cables 
and wires (rubber-covered and extra-taped)—all for Port Dundas 
electric power station. 


London.—The Shoreditch Vestry on Tuesday considered 
the following quotations for the supply, laying and joiating of the 
cable required for the new arc extensioas:— 

W. T. Glover & CO ex ve 

British Insulated Wire Company 
In view of the prices being so close it was decided to divide the 


contract between the two firma, the length of cable required being 
about 12,000 yards. 


.. Is. 104d. per yard 
.. ds. Па. ü 


Islington.—The Guardians have accepted the tender of 
Messrs. Frank Suter & Oo., Limited, for an electric light installation 
for the Highgate Infirmary at £7,794. 


London.—The following is a list of the tenders eub- 
mitted for carrying out the electrical installation at Mr. Charles 
уаш, new theatre, to the specification of Messrs. Owen Lucas 
and Pyke :— 


£ sd 
W. Н. Baughan & Co. gi 8,774 10 
Laing, Wharton & Down ee . A ee ee ee ee 6,174 10 
Chas. Peacock * Co. ec ee ee ee oe ee 1,680 10 
George Stegiuan - 8,750 0 
Moody Bros. .. M #5 8,675 17 
Warburg, Dymond & Со. .. 8,409 10 


Berry, Harrison & Co. < 

Hampton & Sons, Limited 

Walsall Electrical Company 

Foote & Milne oe ga э КА 
Brush Electrical Company (accepted") 

Roger Dawson es эзе "ES "x 
Btrode * Co. oe oe oe 

Alfred Slatter & Co. T EA yx 
Marryat & Place (per S. H. S, Austin) 


* Bubject to modiflcation, 
N.B.—All the above suins only include stage fittings. 


x 

— 

— 

IC 

© 
@ooccoooocecooces: 


NOTES. 


Wireless Telegraphy.—Mr. Marconi is reported to have 
met with а carriage accident on Satarday evening on his way 
back to Wimerenx, and he will be disabled for at least a 
week, We congratulate Mr. Marconi upon his escape, with 
slight personal injuries, from what might have been a very 
serious mishap. 

It is stated that the Government of Trinidad has decided 
to adopt the Marconi system for communication with the 
dependency of Tobago. 

The French naval authorities, acting in conjanction with 
Mr. Marconi, last Saturday conducted some successful experi- 
mente with wireless telegraphy between a ship and the shore in 
the English Channel. Tne French storeship Vienne was used 
for the purpose. Wimereux, near Boulogne, and the South 
Foreland lighthouse, on the Kentish coast, were used as the 
land stations. Messages were sent between the vessel and 
the English coast from off Boulogne, and afterwards at 
intervals, until the vessel was 12 or 14 miles away from that 
port. The greatest distance through which the messages 
were telegraphed was 42 miles, this being considerably in 
excess of the distance hitherto successfully covered. The 
increased distance appeared to have no effect, the messages 
being recorded at the receiving station at the South Foreland 
with unvarying distinctness. Messages were exchanged while 
the vessel was travelling at various conditions of speed, with 
the same result. An interesting feature in the experiments 
was stated to be the facility with which Mr. Marconi’s latest 
development for cutting out a station was applied. The 
messages were sent at will either to Wimereux or to the South 
Foreland, without the other station being able to intercept 
them. The results of the experiments are to be reported to 
the French Government. | 


Gas for Motor Purposes.—Before the Incorporated 
Gas Institute annual general meeting at Westminster Town 
Hall on 15th inst., Mr. T. O. Paterson (Birkenhead) read а 
paper on “ Gas for Motor Purposes." He pointed out that 
as gas manufacturers they were as directly interested in the 
supply of gas for motive power as they were in its use for 
illuminating purposes. They had, in addition to light, a 
great future before them in the supply of power to the 
electrician for producing electrical energy, not only for 
lighting, but, he believed, to a much greater degree for 
traction purposes. 


The American Electro-Therapeutie Asseciation.— 
This year’s meeting of the American Electro-Therapeutio 
Association is to be held in Washington, on September 19th, 
20th and 21st. The headquarters will be at Willard's Hotel, 
corner of Fourteenth Street and Pennsylvania Avenue, N.W. 
There will be an exhibition of electro-medical apparatus ai 
Willard’s Hall. Electric current, either direct or alternating, 
will be available. The charge for space will be 50c. per 
square foot. Dr. Clifton Mayfield is the chairman of the 
Oommittee on Exhibits, 
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Institution of Electrical Engineers’ Conversazione. 
—For the third year in succession the Institution of 
Electrical Engineers held their annual conversazione in the 
Natural History Museum, South Kensington, on Thursday, 
15th inst. The guests, to the number of over 1,400, were 
received by the President, Prof. Silvanus Thompson, and 
Mrs. Thompson, in the large central hall, which was 
decorated with palms and flowers, An excellent programme 
of musio was performed by the string band of the Royal 
Engineers, conducted by Lieut. J. Sommer, Among those 


present were :— 


Prof. W. G. Adams, F. R. S. 

Prof. Н. E. Armstrong, F. R. S. 

Prof. W. E. Ayrton, F. R S., Past 
President 

Prof. Barker (of Pailadelohia) 

Sir J. Wolfe Barry, K. C. B. 

Mr. W. W. Beaumont 

Bir A. R. Binnie, L 0.0. 

Dr. W. B. Bottomley 

Mr. 8. L. Brunton, Member of 
Council 

Prof. Н. L Oa!lendar 

Prof. D. 8. Capp°r 

Ool. J J. Oardin, О.В. 

Prof. Oarus- Wilson 

Prof. Chadwick 

Prof. Ciamician 

Prof. F. Clowes, F R.S. 

Bir J. Oriehton-Browne 

Mr. J. J. Courtenay 

Dr. Orehore (U. . A.) 

Mr. R. E. Orcmpton, Past Presi- 


dent 
Bir William Orookes, F. R. S., Past 
dent 


Herr M. sed Dolivo-Dobrowolsky 

Gen. Bir J. F. Donelly 

Bir A. J. Durston 

Mr. Henry Edmunds 

Prof. D. C. L. Everett 

Mr. W. P. J. Fawcus, Member cf 
Oourcil 


Gen. Fraser, O. B, R.E. 

Sir W. B. Gurdon, ОВ, 
кома. 

Prof. W. D. Halliburton, F.R.B. 

Mr. R. Hammond, Member of 


Lieut.-Gen. J. W. Laurie 

Mr. P. V. Luke, O.I E., Member 
of Council 

Sir W. MacCormack 


Me. W. G. McMillan, 8 :soretary 

The Rev. J. T. McGaw, D.D. 

Sir Henry Mance, O. I. E., Past 
President 

Mr. Hiram S. Mexim 

Prof. R. Meldola 

Prof. Michelson 

Mr. H. W. Miller 

Dr. Ludwig Mond 

Mr. W. M. Mordey, Member of 
Council 

Prof. Nasini 

Major В. Flcod Page 

Dr. W. Pasteur 

Col. Pennycuick, O SI. 

Dr. W. H. Perkin, F.R 8. 

Mr. J. В. Preece, О.М G. 


. Prof. W. Ramsay, F.R S. 


Herr E. Rathenau 

Bir J. Reckitt 

Bir E. J. Reed, КОВ. . 

Bie W. O. Roberts Austen, K. O. B. 

The Rev. A. Robertson, D. D., 
King's College 

Prof. Н. Robinson 

Bir B. Samueleon 

Mr. R. P. Bellon, Member of 
Coun 

Prof. Short 

Prof. W. Т.В Simpson 

Mr. С. E. Spagnoletti, Mem 

pot a 
rof. H. 

Colonel Squier, U.B.A. 

Dr. T. Stevenson, Pres. Inst. of 
Ohemistry 

Sir J. Swinburne, Bart. 

Prof. W. A. Tilden 

Capt. A. B. Thomson, RN R, 


B. 
Dr. T. E. Thorpe, F. R В. 
Mr. E. O. Walker, O.I H. 
Mr. G. G. Ward, of New York 
Prof. G. O. W. Warr 
Bir B. H. Waterlow 
Lieut. -Ool. Watson, O. M. G., ВЕ. 
Mr. Geo. Westinghouse 
Bir W. H. White, K.O.B. 
Herr К. Wilkens 
Bir F. Wills 
Capt. Eardley Wilmot 
Gen. Str О. M. Wilson, K. O. B. 
Mr. E. Woods, Past President 


Inst. O. H. 
Mr. Arthur Wright 


Cricket.— We have received the match programmo of the 


Shoreditoh Electrio Lighting Station Orio 
Among the fixtures are contests with the St. 


1899 season. 


et Olub for the 


Pancras Electricity Works Olub, the St. James's and Pall Mall 
Electric Club, the Wandsworth Eiectrio Olub. Matches are 
played on the Shoreditch Olub's private ground at Ohingford 
on nearly every alternate Saturday at 8.15 p.m., and Hackne 
Downs is the place for practice. The president of the clu 
is Mr. О. Newton Russell, engineer-ic-shief at Shoreditch ; 
Mr. O. F. Love is the secretary and treaeurer, all com- 
munications for whom should be addressed to the Shoreditch 
electricity жо: ks. The editors of the electrical journals and 
five firms of electrical contractors are made honorary mem- 
bars. Mr. W. Weekes captains the club, with Mr, G. Kemp 
as vice. 


Appointment.—Mr. F. G. Poulton, assistant engineer 
at the Winchester electricity supply works, has been 
appointed resident electrical engineer under the Hereford 
Corporation. 


The Vibration Nuisance.—The following extract from 
Prof. John Perry’s new work on the steam engine will be of 
interest to municipal electrical engineers : — 

“There is a defect that is put up with in locomotives and 
in ships which is ever so much worse in a large town, and 
it has been declared to be a nuisance. Consequently, every 
young station engineer has already acquired an astonishing 
amount of canning in diagnosing it and mitigating its 
effects. It is the vibration produced by reciprocating 
engines. Of oouree, the only real remedy is the use of a 
steam or gas turbine, sure to be applied in the long run; but 
capital has given momentum in the direction of reciprocating 
engine manufacture, and a complete change towards turbine 
manufacture must be slow. 

Now, in the old days of slow moving engines, the vibra- 
tions due to masses moving with accelerations were not 
important. The vibratory forces are quadrupled when the 
speeds are doubled, and compact engines must run at high 
speeds; hence our troubles. | 

* We notice that rotating masses may be perfectly 
balanoed quite easily. But it isa very different thing with 
reciprocating masses; to balance them needs careful study, 
and in many cases it seems almost impossible. I have stocd 
on the frames, or rested my teeth against a pencil touching 
the frames of the best balanced engines now in the market, 
and could not deteot any vibration ; and yet when two, three, 
or more such engines are working in one station their slight 
effecta coalesce, and there may be very considerable vibration 
of the ground. I have examined sets of flats in a large 
mansion near a central station, I have gone from room to 
room getting small indicationg of motion, and I have found 
that one room was in considerable vibration when its eur- 
rounding neighbours were quite quiet. 

“ The student of acoustics does not need to be told that this 
room was really accidentally tuned to the vibration, and just 
аз one string of a pianoforte will respond to a suitable faint 
note, 80 this room responded to the faint impulses produced 
by distant engines. 

* A householder lays his complaint; the flowers on his 
dining table are quivering always; the glass and metal 
ornaments are always rattling. The cunning young station 
engineer comes to inspect the quivering room; he eays 
nothing at firat; he goes about observing, touching, listen- 
ing, and he finds some opportunity of slyly moving the heavy 
piano. No! be declares he feels no vibration. Curiously 
enough, the oomplainer also feels nore, nor perhaps is he 
likely to do so until he moves that piano exactly into the 
same epot again. When vibratory impulses act upon a 
thing, we speak of its forced vibration, and also of tbe 
natural vibration whioh it has of its own. Its forced vibration 
will be small or great, depending upon whether the frequenoy 
of the forced vibration is far different from, or is nearly equal 
to, the natural frequency. 

* Young engineers, sparred by necessity—the mother of 
all reform—know a great deal; they would know ever 80 
much more if they studied acoustics a little, and more par- 
ticularly if they studied the simpler parta of the mathematics 
of vibration. The engineer who i8 a good mathematician 
will study Lord Rayleigh’s ‘Theory of Sound.’ I believe 
a stuly of my own books, ‘The Calcalus for Engineers,’ 
and Applied Mechanics, will give to the observant young 
engineer the sort of mathematioal knowledge that he wante, 
and he will be fairly well fitted to fight the new nuisance 
s 199 a knowledge of some such book as Tyndali’s 

ound.“ 


Appointments Vacant.—The Haddersfield Electricity 
Committee wants ап electrician-in-charge for the electrio 
supply station. See our * Official Notices” this week. 

An assistant electrical engineer is wanted for working 
electric light plant at Lagos, at £300 per annum. See 
% Official Notices this week. 


Correction.—We regret that, in our description of the 
Watford E ectricity Works last week, we inadvertently 
ascribed the Smith-Vaile feed pamps to Messrs. Blake and 
Kuowles, Limited. As is well known, the Smith-Vaile 
umps are supplied by Mr. Fred. Nell, of 97, Victoria 
treet, E. O. 
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The Telephone Bill.—The Telephone Bill introduced 
by Mr. Hanbury was submitted for a second reading on 

uesday evening, and on Wednesday Mr. Balfour said he 
gathered that there were strong and clearly expressed objec- 
tions to much of the Government’s plans, and he pro to 
refer the Bill to a Grand Committee. Mr. Stuart heard the 
proposal with consternation, fearing it meant the killing 
of the Bill. Mr. Hanbury having ex his firm belief 
that the course suggested by the leader of the House was the 
best way to endeavour to pass the Bill this seasion, it was 
read a second time, and Mr. Balfour moved that it be 
referred to the Grand Committee on Trade. Mr. Han- 
bury’s speech for the second reading showed no readiness 
on his part to take a broader view of the question 
than on the introduction of the Bill. It is not sur- 
prising therefore that there should bea lack of confidence, 
if not direct opposition, from many members who, with a 
more neutral attitude on the part of Mr. Hanbury, might 
have been disposed to support the Government proposals, 
We do not know whether the House of Commons has a Grand 
Committee on Commerce, If so, it will be especially 
gratifying to Mr. Hanbury if the Bill should be referred to 
the Grand Committee on Trade. 


The Nernst Lamp.—At the statutory meeting of the 
Nernst Electric Light Company, to which we refer at some 
length in our Oity es, there were exhibited two indoor 
lamps baving the following electrical constants :—60 C.P., 
90 watte, 45 ampere and 200 volts. The light was very 
charming, but it was open to question whether it was giving 
nearly four times the illuminating power of an ordinary 
16-O.P. incandescent lamp in the same room. However, 
we do not at the moment intend to enter into any dis- 
cussion on this point, but content ourselves for the time 
bsing by stating that the company seems to be in possession 
of a practical lamp, notwithstanding that the filament must 
still be first heated, which, however, is done electrically. 
The lamp works «Ша well with either continuous or alter- 
nating current. e cannot help thinking that the some- 
what intemperate references to the technical Press made at 
the meeting were of the nature of ш best left unsaid. 
No man has had greater support from those journals whose 
commenta are now so unpalatable than the speaker 
himself, and although an editor may not know во 
much of the Nernst p-as the man who is working 
it out to a practical issue, yet there are sources of informa- 
tion open to him of which he can make use. The share- 
holders seemed quite satisfied with the strictures passed on 
the technical Press; yet, if anything goes wrong with a 
company, these very men appeal to the Press to take up their 
cause, The technical Press is the natural guide and pro- 
tector of those who choose to invest in electrical companies, 
and even its latest detractor would be the first to admit that 
but for its fearlees and usually correct criticism the electro- 
technical industry would not be in ita present safe and sound 
condition. One thing further. When it is clearly proved that 
the technical Press is in error, it does not hesitate to frankly 
confess the mistake and make the amende honorable. It is 
scarcely fair to heckle the Press to-day for statements made 
on what was brought to its notice some time ago. Oom- 
ments made upon an imperfect article which is to 
revolutionise the electrical world, are open to modification 
as improvement suoceeds improvement. 


Electrolytic Contact Breakers. — On the 10th inst. 
Mr. Apps contributed a short paper to the Röntgen Society 
on the Wehnelt and Cald contact breakers, Mr. 
Apps considered that in the case of the Wehnelt, the 
cause of the break was the formation of a layer of steam on 
the anode, the circuit baing re-made by the condensation of 
this layer of steam. But it is difficult to imagine any 
action capable of bringing about this sudden condensation, 
Besides, a layer of steam is not a sufficiently good insulator 
to suddenly stop the current ; it is certainly not 80 good an 
ingulator as the layer of air in the ordinary break, and that 
is not sufficient to prevent a certain amount of sparking 
when the break is made. Walter's theory that this layer of 
steam when formed, is immediately electrolysed into a 
mixture of oxygen and hydrogen and exploded by the leakage 


spark, appears to be mach more plausible, It is easy to 
understand on this theory, that anything which reduces the 
current will reduce the frequency of the break ; inductance 
in the pri circuit is necessary to ignite the onive 
mixture, and not to uce resonant electric oscillations, 
as has been frequently suggested. The Oaldwell break 
(ELECTRICAL REVIEW, Vol. 44, p. 874), which is considered 
by Mr. Apps to be deficient in durability, is probabl 
explicable on the same theory as the Wehnelt. The wh 

current ing through the narrow column of liquid in a 
small orifice, generates a bubble of steam which is then 
electrolysed and exploded. Mr. Apps thinks the Caldwell 
break should be worked with а higher voltage than the 
Wehnelt, since, voltages being equal, the frequency of the 
former is less. It is premature, as yet, in Mr. Appe's opinion 
to discard the ordinary break in favour of the new forms. 


Municipal Electrical Association.—The annual business 
meeting of this ciation was held on агы ше at 
the conclusion of the Bristol Convention, Mr. Faraday 
Proctor presiding, and members only being present. The 
President opened the proceedings by expressing his very great 
regret at having been unable to be present at so Be a 
portion of the discussions of the Convention, as his attend- 
ance had been necessary in London before a Parli 
Committee in connection with the Bristol Corporation's 
opposition to the gas company’s Bill. The treasurer's report 
and accounts and the secretary’s report were received and 

The financial position of the Association is satis- 
actory, and there is an increase in the list of memberships. 
The report of the sub-committee and the recommendations of 
the Council in reference to the Parliamentary Committee on 
dangerous trades were reoeived and adopted. The report 
formulates amendmenta suggested by the Association in the 
proposed regulations for the greater security of employés, and 
these will be forwarded to the Home Office. "The following 
gentlemen were appointed a sub-committee for the Associa- 
tion Benevolent Fand :— Ие 


The Obairman ofthe Barrow Commi 
Mr. Wordingham (Manchester) and 
Mr. Faraday Proctor (Bristol). 


Mr. A. B. Mountain (Huddersfield), was elected president for 
the ensuing year, and it was determined that next IM 
Convention should be held at Huddersfield. Mr. 8. 
Barnard (Hull) and Mr. J. E. Edgecombe (Kingston-on- 
Thames), were elected vice-presidents, and the following 
кше were appointed to the Council: — Chairmen of 

mmittees, Councillor Skinner (Hall), and Alderman 
Norman (Cheltenham), borough electrical engineers, Mr. 
W. A. Ohamen (Glasgow), and Mr. A. Ellis (Bolton). A 
letter was read from the honorary treasurer, Mr. G. H. 
Cottam (Hampstead), resigning his office for the reason that 
he had not sufficient time to devote to it. The reaigaation 
being absolute was accepted, and Mr. J. H. Rider Uu dee 
was chosen as treasurer to succeed Mr. Cottam. The eleotion 
of honorary auditor was referred to а committee consisting 
of the President and Mr. Rider. The remaining officers 
were re-elected. Votes of thanks were passed to the 
President, to the Lord Mayor and Corporation of Bristol 
for their reception of the Association, to the Museum Com- 
mittee for the use of the lecture theatre, to the vice-president 
(Mr. Rider), who presided daring the absence of Mr. Prootor, 
to the honorary secretary (Mr. Rathven Murray), for the 
organisation of the Oonvention, to the retiri honorary 
treasurer (Mr. Cottam), to the honorary solicitor (Oouneillor 
G. Pearson, Bristol), and to the honorary auditor (Mr. W. А. 
Godfrey, Hampstead), for their services. 


Lecture.—On 5th inst. Prof. Emersoni Reynolds, F.R.S., 
deiivered the concluding lecture of a special course on high 
temperature phenomena in the Chemical Theatre of the 
Dublin Trinity College. The lecturer referred to the avail- 
able water-power in lreland, also to the electrical work being 
done at the Falls of Foyers. As to whether peat could be 
used economically in generating electrical power, he seid 
that if the factory were at the bog, and the peat were used 
in a rongh and damp state, then it would be very eoo 

as compared with coal, though not so cheap as water. 
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The Electric Lighting of the City.—The following 
letter appeared in Wednesday's City Press. — 


Your correspondent, Mr. W. Fisher, bints that the Oharing Oross 
Company is being made a cat's paw” for the Oorporation, to be 
used by that body in order to enable it in due course to enter into 
competition with the City of London Company. I have no doubt 
that this view is a correct one, and that it will take a practical form 
iuthe event of the Charing Cross Company making a financial success 
of its City undertaking; but thcre are very heavy odds against that 
event. If the Oharing Oross Company fail, it is not likely that the 
Corporation will exercise its right to buy. If it succce3, the Corpora- 
tion is not likely to lose the opportunity of taking over the concern. 
This is a miserable position for the Charing Cross Company to occupy, 
and is one the shareholders will want to know something about. It 
will be buf poor consolation to know that the Corporation will bave 
to pay a 10 per cent. profit on the cost if it take over the concern, for 
the shareholders are running the risk of a very heavy loss, one that may 
turn out to be the loss of the entire outlay. That the Corporation should 
lend itself to such an operation is but another step in the mire, another 
advance in its determination to take advantage of its own default. 
The contract with the City of London Oompany turns out to be bad 
in law, not on the part of the company, but on the part of the Cor- 
poration, and yet this body seeks to still further victimise the com- 
pany by taking from them the right granted, and on the faith of 
which the company has spent hundreds of thousands of pounds. 
What would be thought of a private citizen conducting his business 
in that way! The streets are to е turned up, traffic impeded, and 

venience and loss inflicted on innocent citizens (who have no 


: remedy but to submit), and it will take a year or two to accomplisb. 


Then what happens? The Charing Cross Company will offer for 5d. 
what the City of London Company offers to supply in January for 
6d. But when the former company is ready, the latter will then 
come down to 5d. The effect of this would be to ruin the Oharing 
Cross Company by rendering their cutlay unproductive, for is it 
likely that City consumers will put up with all the nuisance involved 
in changing over to a new company when they will then be having 
the same thing at the same price from the old company? І earnestly 
hope that Parliament will p an end to this muddle by throwing 
out the Bill.—I am, &c., J. W. MARTIN. 


Society of Arts Medals.—The Council of the Society 


of Arts have awarded the Society's silver medal to the- 


following readers of papers during the session 1898-1899 : 
—Prof. George Forbes, F.R.S., for his paper on “ Long 
Distance Transmission of Electric Power”; Mr. Dixon Н. 
Davies, The Cost of Manicipal Eaterprise" ; Mr. James 
Swinburne, “ Nernst's Electric Lamp" ; Mr. Philip Dawson, 
Electric Traction”; Sir William Henry Preece, K.O.B., 
F. R. S., Ætheric Telcgraphy." 


CITY NOTES. 


Nernst Electric Light, Limited. 


Tus statutory meeting of this company was held on Wednesday, 
Sir Henry C. Mance (chairman of the company), p ing. 

The CHAlanan: Gentlemen, this is, as you know, our statutory 
meeting, which we are obliged to call in accordance with our articles 
of association. I have no resolution to put before the meeting to-day, 
and my duty issimply to tell you what we have done, what we are 
doing, and what we propose todo. We have been fortunate enough 
to secure the services of Dr. von Recklinghausen, who has worked for 
a considerable time with Prof. Nernst, and therefore we have the best 
and most competent man we could possibly find to assist us in the 
develo; ment of the lamp. We set carefully to work to make our- 
selves thoroughly familiar with the lamp by a long series of experi- 
ments, in order to test the life of the filaments and decide upon the 
most suitable sizss of the lamp for market purposes. When this 
company was first started it was believed that the chief use of the 
Nernst lamp would be for street lighting, but, as a result of our 

iments during the last two or three months, we find that we can 
lock forward to introducing the light for extensive use indoors. 
When we commenced operations it was expected that we sbould be 
chiefly competing for outdoor work, but I do not think there isa 
more elegant lamp than the Nernst on the market at tke 
present time, and I have every confidence that it will be ex- 
tensively used indoors. We have a lamp also which can be 
used for military purposes. The smallest lamp we bave made 
is a 10 O.P. lamp and the consumption of current of the 
Nernst is just less than one-half the amount used by the 
present Ediswan lamps. We have been considering the desirability 
of acquiring some claim to the English rights—in fact, negotiations 
are being conducted with a view to obtaining an interest in the 
English market—and although matters have not yet advar ced to a 
stage at which any definite announcement can be made to the sharc- 
holders, the directors have every hope that they will be able to con- 
clude the negotiations in such a way that they will prove advantageous 
to the members of this company. We have taken care to protect our 
rights throughout our sphere of operations. I do not know that the 
time has arrived when I can make any declaration as to our future 
policy. We have sent out applications for information to all parts 
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of the world, and we hope soon to receive replies which will guide 
us as to the class of lamp we must manufacture for the different 
countries. We have not yet decided as to whether we shall manu- 
fecture in this country or in Holland. A great deal will depend upon 
the attitude of the English company towards us, but I have no doubt 
we shall be able to make an arrangement which will be satisfactory 
to both parties. We bave had offers made to us from manufacturers 
in Germany to supply the company with as many lamps as we 
require during the coming autumn, but it will be a question of cost. 
We are already making a few hundreds of lamps, and these you see 
in the room are some we have manufactured. We are making the 
lamps as perfect as possible in every detail, so that they cannot be 
improved upon. 

Mr. B. M. DRakn, M. I. E. E., managing director, said that when 
first he took over the management of the company he had to devote 
himself to the practical requirements of the invention and the 
securing of machinery suitable for manufacturing the pag ai large 
quantities. Up to that time the lamp had been more or less in an 
experimental stage, and nothing had been done in the way of obtain- 
ing machinery for preparing the lamps for the market. When he 
took cffice the lamp could only be automatically heated in 30 seconds, 
whereas at the present time it could b3 done in six seconds, which, of 
course, was а great improvement. Asa рина engineer, he had no 
hesitation in saying that the Nernst p was good enough to cat 
out the ordinary carbon incandescent lamps. They now possessed a 
lamp able to work at 14 watts per O.P., which would last 500 hours, and 
which could be automatically lighted in six seconds; in fact, it gave 
some light immediately. When Prof. Nernst was over in this country 


the other day, he informed the directors that he had been round to 


the several concessionaires, and he was quite satisfied that this 
company was well ahead of any of the other companies in the world. 
A conference was recently held in Berlin, at which the representa- 
tives of the concessionaires throughout the world attended, Mr. 
Swinburne and himself representing this company. After a long dis- 
cussion, a protocol was for the exchange of ideas and 
рзи among the different holders all over the world. Не need 
ly point out to the meeting that this arrangement would enabl» 

them to get their invention into shape and quickly at work. They 
might pens upon it that they would make the most of the time 
daring which the patents had to run. | 

The OzHAIBMAN, in reply to a SHAREHOLDER, said that the cost of 
manufacturing the lamp would ba about 1s., but what they would sell 
it at was another matter. 

Mr. Corram.wished to know if the lamps were b:ing cold in 
England at the present time. 

The OzAIRMAN stated that the English patents were not in pos- 
session of the company as yet. They could use the lampe, he added, 


from 50 volta up to 500 volts, and from 50 O.P. to 500 O.P. 


Mr. James Sw BUBA, M. I. O. E., consulting engineer, said he 
wished to make a few remarks relating to the press criticisms which 
were made when the company first came out. A statement which bad 
been made referred to the patenta being considered of little value by 
the Allgemeine Elektricitits-Gosellechaft, because they had written 
them off at1s. Asa matter of fast, he believed the Allgemeine made 
а practice of writing cff all patents, however great their value, at 18., 
but in this particular case they could hardly have written off the 
Nernst patent, as they had not acquired it at the time. Whether 
that was so or not, the statement was absolutely misleading as a guide 
to the Allgemeine's valuation of the Nernst lamp. Не considered 
that the technical criticisms had been made with very imperfect 
knowledge of the subject, and that technical papers should be just as 
careful in writing against a company as the advisers to the company 
should be in saying anytbing in its favour. He originally considered 
that the immediate fature for the company, as far as profit-making 
таз corcerned, would be in selling 1 lamps to take the place of 
arc lamps, but since then so much progress had been made 
in the smaller lamps that he felt the latter was in a very 
much better position than it was originally. At the same time it 
must be remembered that the company had to deal with foreign 
countries where high pressures and large lights would probably be 
in very great demand, much more ғо than in this country. With 
regard to the opinion of Mr. Rathenau, he it as that of a 
very able commercial engineer; but it had to be borne in mind that 
the other holders of the Nernst patents were not in the same position 
as this company, inasmuch as they were also large makers of incan- 
descent and arc lamps. They were, therefore, naturally more anxicus 
to sell lamps that would take the place of the Welsbach street lamps, 
which were enormously used on the Continent, so that they would 
increase their output of electrical plant, instead of merely substi- 
tuting one particular manufacture for another of their own manufac- 
fure. Asre the policy of the company, he thought the share- 
holders ought to be patient. It might be possible to sell lamps this 
autumn, but he felt it would be much wiser to rely on the following 
autumn. The worst thing the company could do would be to send 
out lamps that were imperfect, or caused any sort of failure, and the 
next worst thing was to be overwhelmed with orders which they 
could not fill. 

The CzRAIRMAN, in answer to a shareholder, stated that a quotation 
had been applied for, but the Stock Exchange authorities wished for 
some slight alterations in the articles of association, and an extra- 
ordinary meeting of shareholders would b> called to comply with 
that request. When that had been done they were informed that 
they would have no diffivulty in securing a Stock Exchange qaotation, 

Mr. BwINBURBE remarked that, as the patents, the 
general position was very good. As they would observe in the 
prospectus, Messrs. J. Fletcher Moulton, Q O., M.P., and A. Oolefax, 
stated, with reference to the patents, "the invention is, in our view, 
fundamentally different from anything that preceded it." 

A vote of thanks to the chairman, on the motion of Mr. H. J. 
BARKER, seconded by Mr. HownLL, closed the proceedings. 
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British Columbia Electric Railway Company, Limited. 


THE third ordinary general meeting was held on June 19:h at the 
Cannon Street Hotel, Mr. В M. Horne-Payne presiding. In moving 
the adoption of the report, the chairman stated that the buildings 
at New Westminster and Vancouver had been completed, and that 
the water-power installation at Victoria was now in fall operation. 
Under the company's lease it had the right of using 4,000,000 
gallons of water daily from the Goldstream Falls for a minimun 
rent; as this quantity of water is at present exceeded, a sonis 
battery is to be put down to reduce the consump'ion and add to the 
capacity of the power station. The dividend recommended was 
4 per cent, per annum, the amount to be distributed being 
£8,000, making, with the preference dividend, £15,5CO. The reserva 
fund would b: increased to £12,000. The fares had been reduced by 
20 per cent., but the earnings were well maintained. The lighting 
business was in a very satisfactory state; on March 31ef last 32,640 
lamps were in use, showing an increase since July let last of 4,650. 
The new machinery would be inatalled about September next, after 
which the business of the company could be i c:eased, with, it was 
hoped, a considerable saving in expenses. The extension of the 
Bapperton branch would be taken in band before long. 

Mr. F. S. BARWABD, resident director in British Columbia, seconded 
the motion, which was unanimously adopted. 


Davis & Timmins, Limited.—Sir Henry Mance pre- 
aided at the statutory meeting of this company at Winchester House 
on Tuesday. He said that the first five months of this year showed 
returns £1,000 higher than they were last year, which was, up to 
that time, the best they had had. They had obtained a site for a new 
factory at Wood Green. The equipment of that factory would com- 
prise the newest and most up-tc-date machinery. Since this company 
took ia the concern on March 28th, very handsome profits had been 
earned. 

At an extraordinary general meeting which followed, alterations in 
the articles of association were passed. | 


Prospectuses.—The prospectus of the West London and 
Provincial Electric Supply Company, Limited, issued on June 20:h, 
reveals the fact that this company is practically identical with the 
Aberystwyth and Chiawick Electricity Supply Corporation, which 
was unsuccessfully offered for public subscription last year. The 
vendor proposes to sell 35,000 shares (£1 each, 15s. paid), in the 
latter concern to the new company for £20,000 cash and 15,000 fally 
paid shares. The list opened on June 19:Ь and closed on June 21st. 

The well-known company of Galloway's, Limited, is undergoing 
re-construction, the sbare capital being increased to £330,000 in £10 
sabares. The old company takes £50,000 deb:nture stock, £33,000 
preference shares, £137,300 ordinary shares, and £167,000 in cash, in 
exchange for the business and assets. Mesers. E. N. Galloway aud 
A. W. Gslloway bave been appointed managing directors, and Mr. 
O. J. Galloway has consented to aot as chairman. 


Eastern Extension, Australasia, and China Tele- 
raph Company, Limited.—The directors have declared an 
terim dividend for the quarter ended March 31st of 2s. 6d. per 
share, free of tax. 


Callender's Cable and Construction Company.—This 
company held its meeting for the adoption of report and accounts 
yesterday afternoon. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The recetpts for the week 
poniak June 17th, 1999, were £698 1s. 784. aggregate to date, 48, 709 


Tbe Bristol Tramways and Carriage Company, Limited.—The 
week ending June 16th, 1899, were 28.165 lds, 74.3 correspon 
1898, 42,885 198, 4d.; increase, £880 9e. 8d. 


The City and Bouth London Railway Company.—The receipts for the week 
ending June 18th, 1899, were £699; week ending June 19th, 1898, £974; 
decrease, £75; total receipts for half-year, 1899, £26,017; oerresponding 
period, 1808, £25,582; increase, £485. Miles open, 8j. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending June 17th, 1899, were £189 12s. 1d.; week ending June 1fth, 
1898, £152 6s. 9d.; increase, £87 5s. 4d. Total receipts to date, 1899, 
£8,819 5s, Od.; corresponding period, 1898, £2,986 8a. 5d.: increase, £832 
164. 7d. Miles of track open week ending June 17th, 1899. B: week 
ending June 17th, 1898, 8. Car miles run week ending June 17th, 1899, 
4.337; week ending June 17th, 1898, 8,890. Number of cars, week ending 
June 17th, 1899, 11; week ending June 17th, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, June 16th, 1899, were as follows:—D. U. T. Co., horse cars, 
£2,233 4s. 9d.; ditto, electrio cars, £1,888 Os. 0d. ; D. B. D. Co., electric cars, 
£1 189 1s. ed.; total, £4,810 бв. 5d.; corresponding week last year—D. U. T. 
Co., horse сагв, £2869 7s. 10d.: ditto, electric oars, £078 14s. 54. 
D. В. D. Co., electrio cars, £741 18. 7d. : total, £4,184 33. 10d.: increase, £626 
2s. 7d.; aggregate to date, ££6,257 19s. 4d. ; ditto last year, £60,762 8s. 74.; 
increase to date, £5,195 10a. 9d. Worked:—The mileage open ів 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
June lth, 1899, amounted to £1,496; corresponding week last year 
£1,110; increase, £56. 


The South Btaffordshire Tramways Company.— The receipts for week ending 
June 16th, 1499, were £610 ids. lld.; aggregate receipts for 21 weeks, 

(BM 415,169 18s. Id.; week ending June l7tb, 1898, £605 10s, 10d.; aggregate 
receipts for 24 weeks, £14,481 Os, 11d. 


for the 
period 


STOCKS AND SHARES. 


Wednesday Evening. 

Oncom more this week has the principal interest of the electrio light. 
ing market been centred round City of Londons. The shares early 
in the week developed marked flat ness, falling to 14}, while at one 
time the dealers refused to msko anything but 14j—14[ in them, a 
price even at which there was very little profit to be mae in dealing. 
It will bea very good thing when the company’s negotiations are 
settled one way or the other, because the present state of uncertainty 
is nothing short of harrassing to the shareholders and the (market. 
It ie expected that Parliament will Ъз able to deal with the com. 
pany’s Bill before the end of this session, aud if this is done, it will 
be, we sincerely hope, step number one in the settlement of the com. 
pany's long-protracted wrangle with the Corporation of London. 

Other electric lighting issues keep very firm, although not many 
shares change hands. The time for the declaration of interim diyi- 
dends is drawing near, and shareholders are keeping their investments 
until they see what return the past half-year may bringthem. I¢ is 
the steady dividend-payers, В. James's, Westminsters, and Metro · 
politan, which offer the best inducement for investors in this field, 
and as there appears to be but little fear of the vestries as competi- 
tors, the shares are attractive because of their non-flacteative 
character. Given interim distribations upon the leading shares of 
promising amount, prices will ba standing at the end of the year sub- 
stantially higher than they are to-day. 

We have received several inquiries lately as to the Hampstead 
Blectric Company, one of the most recent of electric light orextiont . 
There is no price, whatever, for the shares, aud it is al most impossible 
to negotiate a sale. 

A slight premium has been established upon the O:dinary issue of 
the new West London and Provincial Electric Supply Oompany, ard 
to anyone who stands a likelihood of getting an allotment, our advice 
is to take the profit at once. The prospectus was as anconvincing а 
document as we have seen for a long time, and thec mpany is simply 
а revivification, under a new title, of the Ohiswick and Aberystwyth 
concern which the public refused to take up last year. The vendor 
is about the only person likely to make money out of it, since he gets 
£35,000 in cash or cash and shares, for his holding of 35,000 shares 
(of 21 es cb, 16s. paid) in the Ohiswick and Abery.twyth Company. 
The West London and Provincial should be left severely alone, 
althougb, as we have already stated, the Ordinary sbares 
are үр — д; premium, and the Preference par to { premium. 

In the traction market British Electric are not во good, on account 
of a reverse which the company suffered in the Midland Counties, ` 
one of their light railway proposals being rejected in the Potteries 
district. This check bas led to some selling of the shares, as it was 
feared that a similar fate might befall other propositions which the 
company has on hand, but we do not see much ground for the 
nervousness. New General Electrics are well maintained, and in 
the tramway division there are buyers about of Auglo-Argentine at 
4j. The price is gradually recovering the dividend which was 
deducted а few weeks back, and we hear very good accounts of the 
company's progress. Barcelona Trams ате a trifle weaker on a fear 
that all foreign capital in Oastile will be heavily taxed in order to 
meet the Spanish Treasury requirements, but the market does not 
fear any excessive burden, and it is expecting shortly to hear the 
terms upon which the company may be taken over, 

The telegraph market shows little: variation. Anglo-American 
issues are listless, the absence of business in American rails and of 
excitement generally in the United States is not conducive to large 
traffic receipts, and some pessimists profess anxiety as to whether 
the Deferred stock will get any dividend at all at the end of the 
financial year. The African lines are in most use at the present time, 
and we understand that the Eastern Company is doing remarkably 
well. The fears of an outbreak in the Transvaal, however, act as & 
heavy drag upon any rise which might be encouraged Ly good receipts. 
Bat the Transvaal trouble overhangs all the markete, and markets 
are sympathetically flat all round the “ House." 


In the elt o ric railway market there is a little more doing in City 
and South London stock, and it can be bought at a fraction over 68. 
Tne dealers, however, still refuse to guarantee delivery witbin acy 
fixed time, as the settlement in the new shares is not definitely 
anncu:ced. We understand that it is likely to take place about the 
middle of July. The new skares are quoted 42—5, £5 paid. Central 
Londons remain quiet, while Waterloo and City atock is about 1054. 
The next dividend is likely to be at the rate of 3 per cent. per annum, 
and the declaration is due very shortly. 

National Telephone shares are barely altered at 411—1?. although 
Mr. Hanbury's speech in the House of Commons on Tuesday night 
ів not regarded asa “bull” point for the company. Were the service 
to be nationalised forthwith, National Telephone ebareholders would 
be sure of bandscme compensation, because the feeliog cf the country 
is dead agains any infringement of private interests, bad as the 
existing service is, The new issue of Third Debenture stock is 00 
mentioned. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Present or Closing 
Issue. NAME. ы the last three years. кечу 
124,400); African Direct Telegraph, 4 Y Debs. i ose ... | 100 101 —105 

25,000 | Amason Telegraph, shares 10 8— 4 
125,000 Do. do. 5 9 Debs., „Nos. 1 to 1,250 Red. 100 85 — 90 
905, 56070 Anglo-American Telegraph  ... . Stock ez 188] 8 ' 61 — 63 

8,047,2201 Do. do. 6% Pref. ТА iss .. |Btock|£5 6s| 6 1114—1124 
8,07, 2201 Do. do. жайдын 6.4 Stock Зв. 95| 124— 13 
205,151 | Brazilian Submarine Telegraph . 1017 Ф 7 * 154— 16 
75,0002 Do. do. Б $ Debs. 2nd series, 1906 ... ип d Sg" 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... „ „ аве F Hb 
10,000,000$ 8 Cable Р 305 8 8 E les m. 
1,832, 5231 Do. do. Sterling 500 year 4 y ^4 Deb. Btock Red. Stock) ... 04 —106 
224,850 | Consolidated Telephone Gonstraction and eee 10/- i— 4 
16,000 | Cuba Telegraph ... a 888 $us өз 985 10,8 9 — 10 
6,000 Do. 10% Pre. . 10 10 18j— 194 

12,931 | Direct Spanish eens - ou E 5 | 4 4— 5 

6,000 Do. do. Cum. Pref. bi б» 5 10 94— 103 
80, 00 Do. do. 43 Debs. „ ue ДВО se 102 -—105% 
60,7101] Direct United States Cable m ..|] 201895 111— 12 
120,000 | Direct West India Cable, 44 95 Reg. “Deb. ime «s | 100 | ... 102 —105 

4,000,000 | Eastern Telegraph, Ord. Stock . MS Vis Stock, 64%, 165 —170 

1,795,000 Do. 34%, Pref. Stock 100 |... 100 —104 

89,900 Do. б Y Debs., repayable August, 1899... | 100 | 5 101 —104 

1,482, 2681 Do. Mort. Deb. Stock Red. Stock 4 118 —122 

350, 000 Кыек X 3 and China Telegraph ... | 10 | 7 164— 17 
о. 5 us. Gov. Sub.) Deb., 1900, red. ann. 

16,2001 { Pu E et апа. | 1005 % 100 —104 
64,4001 Do. do. Bearer, ою 97, 4,827—8, 400 | 100 | 6 101 —104 

820,0001 " Do. Deb. букур Ке Е Stock| 4 120 —124 

astern aud uth can Tel ‚5 ^ Mort. De 

85,100! 1900 red. ann. Telegraph ов. 1 to 2,943 } 100 100—104 
46,5001 Do. 2 do. e bearer, 2,844 to 5,500 | 100 101 —104 

900, 0001 Do. 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 108 —106 
200,000! Do. 4% Reg. Mt. Debs. (Mauritius Bub. * 1—8,000 25 102—105% 
180,227 | Globe Telegraph and Trust .. „ ue ..| 10 114— 12 
180,042 Do. do. 6 Ф Pref. IT T I) 10 164— 16 
150,000 | Great Northern Telegraph, of Copenhagen... 10 1 811— 824 

92.600 Halifax and Bermuda Cable, 4495 1st Mort. Debs., } p. 101 —104 
i7000 Е ка Ў within Nos. 1 to 1,200, Red. нА 

; ndo-Europeen Te RAE — 

100, 000 London Pintino-Brasilign Telegraph, 6 % Debs. .. vs 100 109 —112 

71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 .. ps i^ 1 
84,000 Do. do. 5% Pref., Nos. 1 to 84, 000 Ev i— 1 
490,000 National Telephone, 1 to 490, 000 TT) eee eee sos 5 53 44— 
15,000 Do. 6 Cum. lst Pref. eee eos eec 10 6 11 — 13 
15,000 Do. 6 V Cum. 2nd Pref. ... 10 6 11 — 18 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to "250, 000 5 5 5} 

1,829,4711 Do. 84 % Deb. Stock Red. Stock 8j 100 —108 

171,504 | Oriental Telephone and Eleo., Nos. 1 to 171,504, fully paid 1/6 1— 1 

100,000i| Pacific and Huropean Tel., 4 Ф Guar. Debs., 1 to 1,000... | 100 | 4 105 —108 

11,889 Reuter’s eoe СЧ) coe eee 000 ИІ) 8 5 7 er 8 

8,881 | Submarine Cables Trust а s d 825 . |Oert.| .. 181 —136 
,000 | United River Plate Telephone zs swi ine asi 5 5 

151,788] Ро. до. 5 95 Debs. ... ins Stock 104 —107 

200, 0001] West African Telegraph, 5 Y De ves 100|5%|5% 99 —102 

80,008 | West Coast of America, Мов. 1—80, 000 and 58, 001—858, 008 ' i- 1 

150,000 Do. do. 495 Debs., 1—1 ‚500 gua. by Bras. Sub. Tel. 100 108 —106 

889,021 | Western and Brasilian Tel ph 4 % Deb. Stock Red. ,.. Stock 106 —109 
88,821 | West Indis and Panama T ph ... in ev. 5 owe | 10 18— 1$ 
84,568 Ро. до. до. 6 Qum. lst Pref. eee 10 104— 102 

4,069 Do. do. do. 6 Cum. 2nd Pref. 000 10 8$— 

80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 105 —108 

158, 1001] Western Union of U.B. Telegraph, 6 95 Ster. Bonds ... | 100 100 —106 
ELECTRICITY SUPPLY COMPANIES. 

80,000 алы Oross and Strand тышо Bu ces 5 6 P 7 8 N 11 — 12 

20,000 do. do. 2% J cum . 8 ... * без 52— 6} 
84,000 Chelsea. Electricity Supply, Ord . 5 5 8 — 9 

100,000 Do. do. do. V Deb. Stock Red.... Stock 4l 114 —116 
60, 000 | City of London Tlectrio Lightirg, Ord. 40,001—100,000 ... | 10 16 — 17 
40,000 Do. 6% Cum. Pref., 1 to 40,000 ... 10 15 — 16 

400,000 Do. 5 Deb. Stock, "Вор. (iss. at £115) all paid Pis 125 —180 
40,000 | Oounty of Lond. & iru Prov. leo. ., Ord. 1—40,000 | 10 11 — 12 

,000 Do. do. 6 95 Pref., 40,001—60,000 | 10 6 Ф | 14 — 15 

420,000 Do. 44% Deb. Stock Prov. Certs (£60, to be paid) Ка.) ... 5% 54 — 56 
17,400 | Edmundsons Elec. Оогр., Ord. Shares 1—17,400 5 — 
19,661 номе оӊ Blectric аи Bupply, Ord., 101 to 19,061 5 2 71— 83 

,000 7 Ф Cum. Pref. ... 5 7 9 — 10 

110,000 London Electric Supply аа Limited, Ord. T 8 T 81— 4 
48,030 Do. do. do. 6 95 Pref. 5|. 20 61— 

100,000 Do. do. do. 4951st Mt. Db. Stock Rd. Stock 106 —108 
62,500 | Metropolitan Electric Supply, 101 to 62,500 УР „| 10 |5 $ 5 % | 164— 174 
22,500 Ро. Nos. 62,601 to 85, 000' .. l0 | e 164— 1 

220,0002 Do. % Firat Mortgage Debenture Stock | ... 44 118 —121 

0,452 | Notting Hill Electric Lighting бее wo. | 10 |4 16 — 17 
81,980 | Bt. James’s and Pall Mall Electrio Light, Ord . 5 10j 17 — 18 


Stock 


do. 7 % Pret., 20,081 to o 40,080 5 
Bouth London Electricity Вар pply, er £4 ay eos 


Cl 
— 
une 91st. 
101 —105 
8— 4 
85 — 90 
60 — 63 
111 —112 
121— 123 
154— 16 
110 —114 
21— 3 
185 —192 
104 —106 
9 — 10 
184— 193 
4 — 5 
91— 1 
102 —105 
114— 12 
102 —105 
103 —163 
100 —104 
101 —104 
118 —122 
161— 163 
100 —104 
101 —104 
120 —124 
101 —105 
102 —105 
103 —1C6 
102 —105% 
114— 12 
154— 16 
314— 324 
101 —104 
53 — 56 
109 —112 
i— 14 
4— 1 
44— 5 
11 — 18 
11 — 18 
5} 
100 —108 
1— 1 
106 —108 
7— 8 
180 —135 
41— 
104 —107 
100 —103 
i— 1 
108 —106 
105 —108 
11— 14 
10j— 1 
81— 9 
105 —108 
100 —106 
11 — 12 
52— 81 
8— 9 
112 —114 
14 — 16 
13 — 15 
125 —130 
11 — 12 
14 — 15 
64 — 56 
i 8 
9 — 10 
81— 4 
64— 7 
104 —106 xd 
164— 174 
153— 1 
118 —121 
18 — 17 
17 — 18 


Business done 


week ended 
June 21st, 
1899. 


Highest. Lowest 


1124 | 1112 
121 
152 1575 

1084 | .. 
$1 .. 
12 | 144 

1674 1653 

102 | 100 
167 | 164 
112 | 1H 
1544| 163 
AH| 4 
124 125 
128 | .. 

5 | 4H 
1012 | 1013 
102 . 

10g | .. 

1074 | ш 
п 113 
163 143 
là li 
ul is 
588 
вн! .. 
18 | .. 
174 17 
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Present 
Issue, 


SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


NAME. 


60,000 | Aluminium '* A” shares, Nos. 160, 000 


Stock | * 
or Dividends for — е 

Share. the last three years, June 14th 
A 


Ex: 10%) n WE Im 


90,000 Do. 44 % 1st Mort. Deb. Stock Red. ; Stock .. | 95 —100 
80,000 | British Electric ee 388 des sae eR Sud Abt coos з 6 95| 184— 194 
Do. do. 6 Cum. Pref. 30,001—40,000 
10,000 (issued at £2 10s. prem. all pd.) } 10 |... 70 14 — 1 
20,000 Do. do. do. Nos. 40, 001 60,000 10 | ... 588 .. 132— 14} 
200,000 Do. do. 5 % Perpetual Debenture Stock ... |Stock| ... vn * |127 —180 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,0000 8 | nil nil TN li— 23 
80,000 Do. do. Non-cum. 6 Ф Pref., 1to 90, 000 2| nil 4 t % T 24— 24 
125,0001 Do. do. 44 % Perp. Deb. Stock .. |Stock| ... *. 110 —114 
50,000 Do. do. 44 % 2nd Deb. Stock Red. Stock .. 103 —166 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 | 10 0 % 123% 15 95| 184— 143 
90,000 Do. do 44 95 lst Mort. Deb. Stock Red. |Stock — 114 —117 
35,250 Central London Railway, Ord. Shares is T TE NS CoL T * | 102— 114 
178,308 Do. do. do. £8 paid б O AERE з а eee Si— 9} 
61,033 Do. do. Pref. half-shares £3 paid ec] nic, ЖЕЛЕ fas з — 33 
71,447 Do. do. Def. do. £5 paid e 54— 6 


630, 000] City and South London Railway 


22,500 | Do. do. 


Ord. shares, Nos. 1 to 22, 500 £5 pd. 10 


Stock 19% 18% 24% 67 — 69 
4j— 5} 


82,098 | Crompton & Co., Кое, 1 to 32,098 . 81 ses a ede 31— 4} 
Do. 5% lst Mort. Reg. Debs. 1 to 900 of 
100,000 £100, and 901 to ll ,000 of £50 Red. eee see eee r.. 99 —102 
99,261 | Edison & Swan Utd. El. Lgt., «AM shares, £3 pd.1 to 99,261 5 | 53 6 2— 24 
17,189 Do. do. do. ** A" Shares, 01—017,139 5 de 6 4— 5 
844,023 Do. do. do. 4 95 Deb. Stock Rede.. 100 | ... T 96 — 98 
112,100 | Electrio Construction, 1 to 112,100 ... А 2| 6 6 6 21— 24 
25,000 Do. do. 7 96 Cum. Pref., 1 to 25, 000 - 2| 7 7 7 3 — 84 
140, 800 Do. do. 495 Perp. Ist Mort. Deb. Stock „ |Stock| ... sab 103 —106 


91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 


мк ы 
ooo 
чоч; 
DDL 595959595090 3858 
SAA; : 
SDL 5958585050 8939 3938 
= 
че; ; 3 2 2 
& S 
an 
м м a 
e c 


15,000 | Henley's (W. T.) Telegraph Works, Ord. sòs 

8,000 Do. о. do, 795, Prefs is: 

50,000 Do. do. do. 4% Mort. Deb. Stock.. Stock . |112 —115 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works 9 Ж 10 10 10 %| 21 — 22 
800,000 Do. do. do. 4 % lst Mort. Debs. | 100 | >... js .. 1101 —105 
87,500 Liverpool Overhead Railway, ORL э 185 we! 107 >: 34 810% 88 — 81 
10,000 f Do. do. Pref., E10 paid 10| 6 Б 14 — 144 
87,850 Telegraph Construction and Maintenance ... 4| 12 |16 15 15 T. 87 — 41 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 . 1001 s ews .. 1105 —108 
13,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20, 00 B uw m ace 92— 10} 
13,400 Do. 


e ham El Bupply, £5 (fully paid) 1 
Биюш m Electrio Supply тшст : 7 1 uA rrr 


British Aluminium, 


do. 595 Cm. Prf. Nos. 6,601 to 20,000 BP. es аф 54 — 
540,000“ Waterloo and City Railway, Ord. Stock T 


t Quotations в on Liverpool Stock Exchange. 


House-to-House, 4495 Debentures of £100, 106—108. 
n апа Knightsbridge Electrio Lighting, Ordinary 

(rally p 9. 124—184; lst Preference Cumulative 695, £5 

у paid), 7 A Debentures, 105—108. Dividend, 1896, 


" From Birmingham Share List. 


CHEMICALS, &o. 


This week. | Last week, Inerease or 


| 


а Acid, Hydrochlorio . per cwt. bJ- 5/- 
a 0 T . per cwt. 22/- 22/- 
а „ Oxalic.. . рег cwt. T 82/- 
а „ Bulphurio .. per owt. bj 
a Ammoniao, Sal S per cwt, 87/- 
: Ammonia, Muriate (crystal +» рег ton £26 
* .. рег ton &24 
х Bleach powder T .. рег ton £5 15 
a Bisulphide of Carbon .. per ton £15 
a Borax ee A . per ton £16 10 
a Benzole 0 le ee . per gal. 7/- 
a „ (60/90 %) . per gal. 5/6 
a Copper Зарна. А per ton £27 
a Lead, Nitrate per ton £23 10 
a » White Sugar . per ton £81 
» Peroxide .. .. per ton £27 10 
s Methylated Spirit . per gal. 2/9 
a NOE o)! Bolvent (90 9o at 
.. per gal. 5/6 
a Potash, Pu somsie, in ‘casks.. per lb, £33. 
a " Caustic (15/80 %) . рег ton £24 
"Ж Bisulphate ee per ton £85 · 
a Bhellac per owt, 68/- 


a Sulphate of Magnesia . = 


a m wpe a 

a 

a Boda, Caustic ic (white 70 8%) 

a „ Crystals 

8 » Bichromate, casks 
METALS, &c. 


b Aluminium Wire, in ton lots. 
Sheet, in ton lots.. 
r Babbitt's metal ingots . 


e Brass (rolled metal 9" to 12?) bein per Ib. 


€ „ Tube (brazed) 
„ Wire, basis 


ations supplied b 
aM & Boor a Co, 


essrs. G. 
b The British Aluminium Company, Ltd, 
в Mosers. Thos. Bolton & Bons, 


. per ton £4 10 
a Bulphur, Bublimed Flowers .. 
per ton £5 10 
. per ton £5 0 
per ton £7 10 
per ton £8 


per ton £6 5 


per Ib. 21d. 


per ton £224 
— ton £191 £19 
r ton | £65 edi £65 to £187 


per Ib. 1534. 
per Ib. 84d. 


100| .. | ... | 8 951105 —108 


uotation 
une 21st. 
3 — 83 
95 —100 
174— 183 
14 — 14j 
13$— 141 
126 —129 
li— 23 
21— 24 
110 —114 
108 —106 
14 — 15 
114 —117 
101— 11 
8— 9 
3 — 33 
6 
67 — 69 
44— 54 
3j— 4i 
99 —102 
2 — 2} 
4— 6 
97 — 99 
21— 24 
8 ve 
108 —106 
10 — 12 
244— 25% 
18 — 20 
112 —115 
21 — 22 
101 —105 
88— 88 
14 — 144 
87 — 41 
105 —108 
94— 10 xd 
51— 6} 
105 —108 


Business done 


during week 
June 21st, 1899. 
188 ... 
144 143 
1 1313 
1988 127 
2 11 
28 
14 148 
111 d 
88 
5H 
984 | 974 
21 
258 | 244 
211 ... 
40 | 882 
| 
105 | .. 


t Unless otherwise stated all shares are fully paid, 
Dividends marked j are for а year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS ОЕ SECURITIES NOT OFFICIALLY QUOTED. 
National Electrio Free Wiring, 10s. paid, 18 — 1 


Smithfield Market Electric, 2—4. 
T. Parker, £10 (fully paid), 17. 


Shares 


Bank rate of discount 3 per cent. (February 2nd, 1899). 
MARKET QUOTATIONS, Wednesday, June 2lst. 


Increase or 
панел METALS, &o. (continued). This week. | Last week. Decrease. 
f Ebonite Rod - ee «+ per lb. B/- 
* hee t ЕЕ] LI per lb 5/- 
g Copper Bars +» per ton £86 
g * Wire (basis price) per lb. — а 
g „n  Bheet > .. рег ton & 
g " T .. рег ton #85 
n German Silver Wire .. +» per lb. 1/6 
h Gutta-percha, fine - .. per lb. 6/- 
h India-rubber, Para fine . per Ib. 4/05 to 4/14 
á Iron, Charcoal Sheets .. per ton £18 
i , Pig (Cleveland warrants) per ton 64/- 
á „ Forgings, „ per ton | From £11 
4 , Berap, heavy per ton | 50/- to 55/- 
» Wire galvanised No. 8. per ton £10 12 6 
g Lead, English Ingot  .. per ton £14 76 
а Sheet .. per ton £15 76 
f Mioa (uncut slabs 8” long) .. per lb, 6;8 
m Manganin Wire No. 28.. +» per lb. 8/- 
g Mercury . per bottle #85 
p Phosphor Bronze, plain castings per lb. | 1/1 to 1/4 
, rolled bars & rods per lb. | 1/1 to 1/4 
" rd мрн & sheet рег lb, | From 1/24 
: Platinum .. e ++ рег oz, £3 10 
p Bilicium Bronze Wire .. .. Per Ib. 104d. to 1/1 
1 Steel, Magnet, aco’d’g to r p ton | From £15 
1 Steel, Magnet, in Duy os £58 
g Tin, block .. oe .. рег ton £120 10 
0 „ fol. > T per Ib. 176 
п „ wire Nos. 1 to 16 .. рег lb. 17 
p White Anti - friction Metals— 
“ White Ant” brand Ў £40 to 265 
j Yarns, Cotton, Single 10lb. — — = 15. 7 
j » Best Flax, 6 lea. „ per Ib 4 
j » Hemp, 8 ply 10 lbs. per Ib. 
2 8 „ Russian, 10 lbs. per Ib. 
j yw Jute, 180 Ibs. rove .. рег ton 212 
i „ Manila, 24 thread per ton 292 10 
k Zinc, Sheet (Vielle Montagne bild.) p.t. £31 
| Quotations supplied by 
Zubber, Gutta- Percha, and k Messrs. Morris Ashby, Limited. 
h Works Oompany, Ltd, 1 Meets. Sand W e & Oo. 
. m Messrs. W. T. Glover & Oo., Ltd. 
Jackson & ТШ. n Messrs. P. Ormiston & Gons. 
Messrs. Bolling & Lowe. o Messrs. Johnson, Mathe & Oo. Led. 
Messrs, Henry О, Teo & Co, p The Phosphor Bronse Company, Led. 


\ 
M 


IM 
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MUNICIPAL ELECTRICAL ASSOCIATION. 


AFTER the reading of Mr. Faraday Proctor's presidential address, 
which appeared in our last issue, 

Mr. Dixon, Bradford, moved a vote of thanks to the President, who, 
he said, had read one of the most interesting addresses given before 
that Association; it touched on ғо many topics. One thing in par- 
ticular he would allude tc—that which had reference to subways 
under the roads necessary when they began laying electrical cables. 
An enormous amount of money was thrown away by municipalities 
in taking up and relaying roadways; that must be clear to anyone. 
With regard to municipal versus private enterprises, he was afraid 
there was a little tco much truth in the assertion they did not get 
quite value for their money in connection with Corporations, but as 
far as the electrical part was concerned, he felt that that was an ex- 
ception which proved the rule. They were satisfied in connection with 
the Bradford ration, at all events as far as the electrical works 
were concerned, things were so well overbauled and sa ised tkat 
they got full value for their money. He took it that Bradford 
would show such a favourable comparison with others that they 
would agree as far as that town was concert ed, its works were fairly 
well managed, and that if they did not get value for money they 
could not possibly show sach results. There were other corporations 
who could probably speak on the same lines. He thought that one 
engineer should have tte whole control in municipal corporation 
works. Where there were two or three interested parties it must 
lead to expense and extravagance. O:e of the most important 
of all the things alluded to by the President, was the fact that new 
electrical enterprises were called upon to pay interest and sinking 
fund charges at so early a date; that was a little bit arbitrary. If 
the Local Government Board would only allow a year or two to 
elapse before imposing such charges probably there would be 
more works put down thsn at the present time. He had pleasure in 
M Me best thanks be given to the President for such an 
able 


Discussion om Mr. PEABSON'S PAPER. 


The PnzsIDENT suggested that all members of the Association, 
were, of course, municipal traders, and it might be & very good 
thing if they could get several who were not members of the Associa- 
ues ENS them in their discussion. He called upon Mr. 8. Z. de 


е 
Mr. рв Fa Nr, in responding to this invitation, said he bad 
little sympathy with municipal trading, as a fact, in existence 
to-day. He had read with very great pleasure Mr. Pearson's able paper, 
and once reading it had produced, notwithstanding his natural 
prejudice, a very considerable feeling in its favour which he did not 
poesess before. He had said that he did not sympathise with 
municipal trading as a fact. He had often thought in reading 
discussions which had taken place in Parliament What a pity it is 
that so and so is such an able speaker," when be failed to agree that 
the views he put forward were right. He thought when views were 
not strictly right in principle it was unfortunate that they were 
advocated by a singularly able man. He felt that example 
was very applicable to the present case. . He thought Mr. 
and the President also, in his address, advocated 


felt most strongly. He was fully aware that pube companies were 


a commercial profit could be made, left to ordi com- 
gs, and he would like to see municipalities 


‘confine themselves to what he called the essential works which 


le would not take up in the oi way of profit making. 

ey had at first one thing, say, water, which was a necessity, then 
they went to other things which they began to think were also 
necessities. They went on to electric lighting, which he was afraid 
he must fr was such a good thing that in the hands of monopolists 
it was hard to make it do anything but succeed. They might say 
this was an excellent example of municipal trading, but they might 
go on from one thing to another until there was nothing left for 
dividual enterprise to do. It might be that he was taking the 
two extremes, but he would rather put it in an extreme unprejadiced 
way во that they might see as municipal traders the other side of the 
question, and form their own conclusions aa to the course to be 
adopted and the wisest way in which to act in future. The principal 
thing, to be more moderate, he would like to say, was this—and he 
dared say many municipal traders would agree with him—he must 
admit municipal trading was a good thing where large capital in the 
way of works was required. Oa the other band, he thougbt any 
municipal trading which would require a тегу large employ- 
ment of labour would be essentially bad. Не thought the more 
that was left to private individuals to discuss among themselves 
and fight out and bring down to а market basis the better. 
Undoubtedly the fact that the corporations could get cheap 
money was а good thing for all these undertakings employing 
small labour and very large capital investment, but on the other 
hand, he would like to see the line drawn as much as poseible 
where labour and individuals were to ba dealt with as against large 


capital expenditures. The paper of Mr. Pearson's had very much 
mcdified his views on the subject, and he hoped they would excuse 
his coming there and offering those opinions seeing the point of view 
he had looked at the subject from. There was no doubt about the 
very great succes: which they had made in electrical municipal 
trading, and every credit was due to the municipalities and engineers 
for the great work wbich had been done. 

The Mayor or НаглғАХ explained that he had not had the 
advantage of reading Mr. Pearson's paper. One could not help feel- 
ing there was a great deal of trath in what the last speaker said, 
and could not help feeling, too, that he must have had a great deal 
of trouble at some time'or other with his employés. He (the 
Mayor of Halifax) came from а town which was distinctly Radical, 


of welcome to the company thus prepared to spend their money 
lavishly in the town in a way which many thought would not pro- 
duce for tha company any great good. The generality of the rate- 
payers took a very lax interest in the matter, but the workers of the 
town held а mass meeting and practically packed that meeting and 
determined the trams should be run upon municipal lines. Their 
chief aim and object was the welfare of the workers; that they 
should be well paid seemed to be perhaps one of the principal items 
in the discussion, and the argument that the Council should be 
Sepa employers of labour was msde a great deal of. Well, 
now, he could not help being pleased to think that by the efforts of 
the meeting the company was kept out. The municipality promoted 
a Bill, constructed tramways, and these had been eminently success- 
ful—successfal beyond the wildest anticipations of anyone in the 
town. They had been now running 12 months; they wero looked 
upon as model tramways working under the utmost difficulties as far 
as steep gradients and narrow tortuous roadways. They had made 


` the fare a very low one, a humble penny carrying the rider to any part 


of the tramway at present existing. When he raid the gradients 
were as great as 1 in 10 they would understand the enormous cost 
entailed in running these trams, yet they had made them a great 
financial success. Not only so, but they had shown themselves 
model employers of labour. Mach of their success was due to their 
late eminent engineer whom they were sorry to lose. 

Mr. W. A. Topp (a member cf the City Council of Bristol) said no 
doubt the corporation was a very good employer usually, but the 
managing committee was subject to changes which might alter at once 
the policy of the undertaking. It was difficalt to condact a business 
undertaking where a change of policy was possible, and any system 
which was subject to this drawback was bad. A really business 
undertaking needed to be judged from the standpoint of success. They 
might take it the corporation would always conduct business upon 
honourable and proper lines. They knew that companies were not 
always conducted on those lines. The great danger from the point of 
view of the corporation as employers was the change of policy that 
might arbitrarily take place owing to members of different views 
being elected upon committees. As regards employés there was some- 
times a difficulty in corporation officers desling with business. Cor- 
poration cfficers were very loyal to each other, and he did not care 
what the undertaking might be they could not get all men of equal 
capacity, and there must be in a large business some whose capacity 
was not equal to the work they might have to undertake. This was 
generally acoepted by colleagues, but the civic committee chiefly 
responsible were not so conversant with the facts asin the interests of 
the business they should be. In & business carried on by & board 
of directors, the chances wera that the incapables were well known; 
fhere was power to make а change, and no thought was given to the 
matter by their colleagues because the changes came in the ordinary 
carrying on of a business undertaking. Things were, however, very 
different when they came to an cfficial belonging to a corporation 
who had done everything possible according to his ability for the 
benefit of the corporation, and there was а feeling that the com- 
mittee would be dealing harshly with such an official if a change was 
made, and there were friends of the official who would see that his 
interests were fairly well looked after, and thus the committee were 
hampered in dealing with their business by outside influences. 
Consequently the undertaking suffered. There was another point. 
The Mayor of Halifax had said а mass meeting decided in favour of 
the tramways in his town. They would probably all agree it would 
be & dangerous thing to allow mass meetings to decide the nature of 
the undertakings of the corporation. They might have all sorts of 
things decided by mass meetings. Nobody looked with greater 
sympatby and иго with greater admiration upon Mr. Pearson's 
municipal work than he did, but Mr. Pearson imposed limita'ions in 
this matter, and to those limitations he (Mr. Todd) would add tbat 
the municipality should undertake nothing in the way of trading 
except that which individuals could not touch, and yet which it was 
for the interest of the citizens they should have. 

Bailie MacrAx said with regard to the subject itself, he might say 
he was completely in sympathy with Mr. Pearson with regard to 
municipal trading. He thought that wherever there was a monopoly 
in any borough that monopoly ought to be in the hands of the 
municipality. If there was to b) any profit derived from that 
monopoly then the monopoly should be in the hands of the 
municipality, and the profit should be for the benefit of the 
community as a whole. There was jutt as much scope and 
opportunity should they say, for mismanagement, not to say cor- 
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raption, with a company as with a corporation, and that was his 
opinion. It was said that a private company could with greater 
ease and celerity change its servants if they were not giving satis- 
faction, but that gave less inducement to a man to come to these 
private companies. Really capable men and men of integrity, when 
they found that under a municipality they could have something 
like security of tenure were more likely to be attracted towards a 
el PORNON, where they could often depend upon a good remunera- 
on. 

Mr. S. Lrorp (Bristol) having been engaged with Mr. Pearson in 
municipal matters in Bristol, would like to say that the opinions 
expreseed in the paper were very much those which he had enter- 
tained. He maintained that the government of а city should be for 
the benefit of the people in that city generally. Works which were 
absolutely necessary for the city were safer in the hands of a muni- 
cipality than any private company, because the latter were beyond 
the control of anyone outside their own shareholders, and their only 
object was the msking of high dividends, whereas the control of the 
municipality was under the direction of the ratepayers, who were 
benefitted or otherwise by the enterprise. As the Mayor of Halifax 
had said, even mass meetings were sometimes right in the decision 
to which they came. He regretted very much that in Bristol they 
had not been able to obtain the monopolies which ought to be the 
possession of a municipality. They had not the gas, the water, 
or the trame, but they had secured the electric light, which bad been 
a very great success. It was a very great trouble to him that the 
tramways cf the city had not been secured by the corporation, so 
that they might have been worked under the one engineer. Visitors 
to the Conferences would see the way in which the streets of the 
city were being broken up and obstructed without any joint action 
on the part of the citizens’ representatives. The Tramway Company 
had ‘obtained a Bill in Parliament, in his opinion it was a great 
mistake for the city to have allowed the Bill to go through without 
taking greater precautions, and they were to-day at their own sweet 
will breaking up the city in all directions. Then the Waterworks 
Company came along апа broke up tbe streets, and they would be 
followed by the Gas Company. Between these various bodies the 
citizens of Bristol were put to a very large expense in keeping the 
streets in the state they oughtto be. This wasan illustration of the folly 
of allowing the control of matters which were essentially municipal 
slip out of the bands of the Corporation, thus entailing great 
cott in all directions. He believed that within certain limita 
municipalities of the kingdom ought to have control of those 
matters which affected the citizsns, and he was very hopeful that 
а system of municipal trading within right and proper limits 
would spread more and more throughout the country in the interests 
of the people, rather than in the interests of those who were 
making profits by large companies. It seemed to him that а very 
great danger in the future of this country was that undertakings 
would get into the hands of trusts and large bodies, who would 
control them as a monopoly against the interests of the general 
public. They wanted some ies with sufficient capital and suffi- 
cient power to insist upon there being competition in the interests 
of the people generally. 

Alderman OaLvERT (Huddersfield) said he felt that the last 
speaker had touched upon some of the main points upon the subject 
of municipal trading. Mr. Ferranti and another gentleman 
spoken against municipalities trading, but had admitted there was a 
ela · s of work impossible for the corporation to take in hand, but they 
did not point out what these works were. He (Alderman Oalvert) 
жаз of opinion that municipalities should have control of works 
which interfered with the streets. Those who went into the streets 
for any purpose—electricity, water, gas, or any other commodity 
neces to supply the citizens, should be under municipal govern- 
ment. had had some considerable experience of municipal cor- 
porations, and he found that there never was any fear of the policy 
of a committee being greatly changed. Men might be taken o 
certain committees, men would lose their seats at November elections, 
bat the same policy would be carried on in the future; by the intro- 
duction of a few new members the policy was not ioterfered with. 
Another reason why he thought that Corporations or District Councils 
should take these matters in hand was, that in course of time when 
the Oorporation had to buy the undertaking they had to pay through 
the nose. At Sheffield, in the winding-up of the Electrical Company, 
they found a case in point. Had the Sheffield municipality taken 
that matter up in the first place instead of waiting until a few people 
bad made it a success the municipality would have received the 
benefits now received by a few people. Corporations had no right to 
go iato a trade which could be better done by a private individual. 
Anything which could only Ыз done by a municipality or by a 
company it was better should ba done by the Corporation. He must 
express his admiration of Mr. Pearson’s paper. 

Alderman HicHABDS (Bedford) who confessed that he had not 
rcad Mr. Pearson's paper, spoke of his experience of municipal 
trading in Bedford. When the question of electric lighting came to 
the front, a company was formed to run the electric light. The cor- 
poration consisted largely of directors and shareholders in the gas 
company, and the consequence was, great difficulties arose with regard 
to the corporation taking the matter up. Then the electric light 
company was formed, but to a very great extent the directors and the 
proposed shareholders of this electric lighting company were, upon 
investigation, found to consist of the shareholders and directors of 
the gas company. "The consequence was, it seemed to some of them 
in the corporation, there would be a double monopoly—that the gas 
and electric light would be locked up in one monopoly — practically the 
thing would be in the hands of the gas company. There was a very 
stiff fight, the members, of which he was one, won, and the Corporation 
ran the electricity works, and to a great extent they had been 
successful. Remarks made that day explained why they had not 
been so successful as they might—they had to pay back loans 


as soon as they borrowed the money and before they bad an 
opportunity of recouping themselves. ey had paid theire way and 
made a profit, with the exception of paying back the instalment on 
loans. Their opponents in the gas company turned round and said: 
“ So much money has to come from the rates to maintain electric 
light." That was entirely unfair, electric lighting undertakings must 
be efficient to be ran—the machinery, cables, &c , must be in a stats 
of efficiency or it could not be run, and when anything was required 
with regard to repairs that had been done and had been charged to 
the works account. The consequence was, that had to come from 
profits and still they had during the first five or six years to pay 
thousands back of the money they had borrowed, and this had to 
me “т аз B d from profits and en from er ра" 
pponenta forgot they & good property which certainly 

depreciate to any great extent. Не did not believe in socialism, but 
he did believe in corporations having control of the streets and of 
the interests that the ratepayers required. Water was а necessity ; 
he thought artificial light was a necessity. Whatever a compan 
could do for profit he thought it was the duty of corporations an 
municipalities to do for the benefit of the ratepayers. 

Mr. ОнАмЕн (Glasgow) said, personally, be could speak from ex- 

rience of both corporations and companies. He had been on 

oth sides of the hedge. АП these arguments about the possibilities 
of corruption and the various difficulties existed exactly alike on 
both sides. Of the two give him the Oo tion. 16 had been 
sometimes said that he had 78 masters. That was true, but there 
was safety in numbers. There was a point upon whieh some 
members would like an opinion. He referred to the question of 
commercial municipal ing. How far should they go in hiring 
out motors and ap s of that kind? ТЪа& had been done in 
some cases, and he thought it would be a pity for the Conference 
to pass away from the subject without having an expression of 
opinion on the point, which was avery important one. He would 
ike to ask Mr. Ferranti point blank what he meant. How fer 
should they go? Did he mean that electric lighting and tramways 
should be managed by municipalities or not? No one had a greater 
admiration for Mr. Ferranti's ingenuity than he had, but he thought 
Mr. Ferranti had been playing rather low down that time. Let him 
say in plain English what he meant. 

Alderman Grime (Blackpool) thought the paper would have been 
more app in an assembly of public men or persons connected 
solely with municipalities. It bad a bearing in an electrical sense, 
but it had а more general bearing. The Mayor of Halifax had referred 
to outeide influences and public meetings. Blackpool differed from 
Halifax in that it was Conservative, and he ws bold enough to say 
thére was not a more progressive town in England to-day. And yet 
the masses would not come to meetings. They had practically no 
working classes in the borough. If there wasan ynprogressive power 
in the place it was the men. Members of the Corporation were 
Progressive, and the public meetings and mass meetings were generally 
of a non-p ive character. It was a common secret that many 
of the works contemplated by corporations often failed to get the 
necessary confirmation. In this matter of trading it was necessary 
for a community, whether it was a vilisge or a city, to conserve and 
hold fast to the necessaries of life. In the case of large citios where 
the water, gas, trame, and electric light were concerned—works 
involving a large expenditure—he as a Conservative was democratic 
enough to say that the idea of municipal life was to hold fast to 
these things for the benefit of the many. 

Mr. Jankrxsox thought that many opponents of municipal 
would haps agree with Mr. Pearson that tramways, gas, an 
electric light under should be in the hands of the municipal 
authorities, n it ге when e came E 5 3 maaler 
ratepa or shopkeeper t peop 0 
municipal trading would op it. Let them take the supply of 
fittings, for instance, gas or electrio light fittings, or the seris 
of installation work. It was here that he thought many opponents 
of municipal trading drew the line. He was in favour of corpore 
tions o the larger monopolies. 

Mr. Ғаввамті could not help being amused at Mr. Chamen's 
remarks as to what he (the speaker) meant. In the first place, it 
must be very obvious to them that it was not his business to come 
there at their kind invitation and venture to teach them their basi- 
ness or even suggest it. He came there to be iustructed, besides the 

eral pleasure of meeting all of them interested in that profession. 
the second place, if he might in a public meeting quite privately 
recommend them to go in, say, for the manufacture of dynamos, 
they would all have such a keen interest for the pcckets of tke 
ratepayers that he was sure they would not mind his telling them 
they would be unwise to go into any such thing. With regard 
to the general principle, he might carry the matter again to an 
absurd extent. It been said that everything which was really 
necessary to the community should be done by the municipalities. 
Why then should they not supply bread? Of course, it was only 
carrying the t to an absurd extent, and he did not pro- 
pose to put it before them seriously. (A voice: “Bread is not a 
monopoly.") It certainly was not, but some speakers had said that 
everything which was essential should be supplied by the manici- 
pality. They did not want their streets broken up, but horses and carts 
going about, though a necessity, interfered with them. I¢ was not foran 
individual to exactly define what a municipality should or should not 
do. They must leave it to the undoubted common sense of the nation 
at large to decide how much it would have done by ita municipalities. 
He was sure that that common sense would triumph, and put tbe 
proper limit upon such undertakings. : 
т. Втвімтту (West Ham) said he did not agree with a manici- 
pality trading for profit, and he procaeded to refer to the difficulty of 
getting local authorities to agree among each other in matters sach 
as common sewage schemes. Mr. Pearson had argued that work wal 
always carried out better by а corporation than a contractor, bot 
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that, of course, was a matter of opinion. It was said that the work 
was entrusted to a sub-committee, but iè had to come afterwards 
under the review of the fall committee and the Oouncil, and doubt- 
lees many of them knew cases in which the Oouncil had sent the 
matter back. As to street lighting, he said that a on owning 
their own electrical works would adopt electric аа g if it oost 50 
per cent, more than gas, but they would not of paying a com- 
pany 50 per cent. more. 

Dixon (Bradford) inoluded water, gas, electric trame, markets, 
and electrio 1 | among the things which he thought orations 
should take in hand. In Bradford the T. chnical College had been 
taken over, and (he was understood to ray) they were thinking of 
taking over the hospitals. In all municipalisations they must give 
credit to private enterprise. He did not rememb:ra single instance 
where a municipal corporation had taken anything in hand that bad 
been in its infancy. They had waited to see that it was made a 
success by private pi den His corporation had oonstantly to 
face difficulties which did not come from the workmen themselves. 
There were outside agitators who gave more trouble than any of their 
ownmen. The corporation were dictated to by men who knew abso- 
lately nothing of the business; they were oven outside the town and 
dictated the hous of work, the wages to be paid, whether foremen 
shonld belong to the union. This was a danger they had to face, and 
if municipal corporations put their shoulders together and stood 
— M nee inflaenoss, it would enable them to work on a business» 

Mr. Gissincs (Bradford) did not thi ak it was possible in the 
present day,in E^gland or America, to find & substitute for the 
natural incentive of the individual, and either by education or any- 
thing else to get into the condition represented in Looking Back. 
ward." The incentive of individual effort wculd always in the long 


ci trading such hagas as waterworks, gasworks, markets, 
bal workmen's dwellings which 


carried on 
Soe fu мын v йлы ton a 
ow go e supply of ap us for the use 
of the electric current. Almost all munici 

works supplied lamps at the present time. 
advantage.of the customer and the distributor of electricity, that 
should be used. How far wculd they carry that 


y sup 
supply pp current? As as he was conoerned, if he felt 
us а plied by ire ч 55 h itati — 
properly supp p enterp 6 sho ve no hesitation 
in олмей the Oouncil to supply fittings and do the wiring in 
the houses. He could not see any reason why it should not be done, 


WAS aD 
wit 4 ing that some of his friends might profess to be frigbte ned 
socialistic doctrine. 


at 
prom which was common sense? He had attempted to limit what 
е considered should be the action of corporations. He had said he 


they were being fairly dealt with. The moment they found thatthey 
were not, let them take the matter intotheir own hands. That would 
ebortly explain his position rather than a definition in words. Given 


fair competition, he was prepared to encourage the private 
individual, but sometimes corporations were looked оров as 
fair ime to go for, and then it behoved oorporations to 
be , and not to tie themselves to a definition, or 
bother their heads about whether it was socialistio or not, 
but to set to work and do the job themselves. There was a t 
deal in common to discuss between the municipal trader and the 
anti-municipal trader. The difficulties as to labour were undoubtedly 
the greatest the municipalities bad to face. The fact that headmitted 
it was a serious difflonlty did not suggest for a moment that it was 
insuperable. He knew that pressure was brought to bear by working 
men either directly or through their representatives. But he had 
never found yet—perhaps he might later on—that determined oppo- 
sition, based on lines of common sense, did not ultimately weich with 
working men. He believed working men were not deficient in 
common sense, They would ute their power to further their own 
interests the same as all the rest of them, aud that was a 
thing authorities must be prepare’ to face, but it was a diffi. 
culty he had not yet felt to be a very great one. He had had to 
meet the working classes, and he had been opposed by them 
and supported by them, iust as they thought he was furthering theie 
ends or somebody else's, b 1t he had never found that he or апу othar 
man had been opposed unfairly, The chief difficulty they had to 
fear aross out of organisation of the labour of the country which : 
was now going on. It was a diffi :ulty common to qompanies as well 
as to corporations, and he thought municipalities could deal fairly 
well with the labour question. At any rate, they had dealt fairly 
well with it up to now. As to the difficulty of getting localities to 
join in schemes, he thought the difficulty of two companies comiog 
to terms would be very much the same as two corporations. He had 
had considerable experience of negotiating with adjoining localities, 
and he found they would agree with him if they thought they 
were going to get anything ont of him. If they thought he 
wanted to get something out of them, he would be met 
with a very oordial opposition. The same thing would 
happen if he represented a company. Asthe education of munici- 
palities was growing, and Parliament reflscted the opinion of the 
country, they found growing now very strongly—and it would grow 
much stronger—the idea of combination for water supply. They 
would find that when two or three localities were competing for a 
common source of supply, Parliament would compel them to join and 
take it rather than should fight over which one was to have it, 
and that that one should make a profit out of the others. When they 
considered the lines Parliament was going upon and the growth 
of the combination theory io Parliament, as evidenced by recent 
action, they must ba convinced that common and joint action, 
particularly upon subjects of water and drainage, would be 
much more common than at present. It would come at no 
distant date. As to street hting, he mentioned that the 
authority whom he had quoted was a London engineer who 
hid the management of a station, and who would have no interest in 
misleading him. The finest return they could make for a town which 
dealt in electricity was to give ita b t illuminant over the whole 
year. They had 900 arc lamps in Bristol, and he should not be satisfied 
until the number reached 1,000, if not more. He did not think any 
difficulty was likely to arise as to public lighting when i£ was in the 
hands of the oration. They might rely upon the individual 
jealousies of their fellow citisens in the matter of illumination. When 
they wanted to get an extension of the lighting in B istol they said if 
they did not give a little electric lighting to every part of the city by 
going cut to the very edge of the city in every direction, they would 
naver carry a scheme at all, because no members of the Council 
would support a scheme which gave all the lighting in one direction; 
and very properly so too. They had adopted the plan he had 
mentioned and it had worked exceedingly well. He hoped it would 
work better at no distant date. Іа conclusion, he did nos think the 
diffloalties of municipal trading so great as bad been imagined. 


Drisocsstow ow Barre MaoLaY's PAPER ON ‘ APPROPRIATION OF 
Paorits лир REPAYMENT OF Loans.”® 

Mr. Ркилввон, whose name had b»en mentioned by the author of 
the paper, was asked to open the di:cussion. He said really and truly 
they were actually in accord. His only doubt was whether Glasgow 
was keeping strictly within the Electric Lighting Act. Bat it seemed 
that Glasgow had some old Act which Bristol had not. Bristol was 
at the present moment trying an experiment which Glasgow had 
tried with such eminent success. He felt that something was 
necessary to strengthen their position in the way of reserve fund, and 
there was а donb’: whether they bad a right to create a depreciation 
fand. He was вэ impressed with the wisdom of putting as much as 
they could to reserve and tion, that they had paid £3,000 to 
start a vi рр fund, and were going to ssnd the account to tke 
Board of Trade, ar d hoped for the same Obristian charity as Glasgow 
had received. If he found the Board of Trade would sanction a 
depreciation as well as a reserve fund, part of the profits of Bristol 
would be paid into depreciation as well as reserve. 

Dr. PANTON (Bolton) suggest d that they would gain something if 
the Association, by bringing pressure on high quarters, could obtain 
some uniformity in the repayment of loans throughout the kingdom. 
Sach a course would be much to the advantage of municipal electrical 
enterprize. London was able to borrow for repayment in 35 years; 
provincial authorities could only borrow for 25. All would agree they 
should have reserve and depreciation fands; the balance of profit 
they were ob:ized to give to the benefit of the rates. In the early 
stage there were certain losses the ratepayers made up, and it was 
only fair to the ratepayers, if it was necessary for them (о make u 
1 жвев, that they should have at least some share in aay profit which su 
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an undertakiog might make in later years. He did notthiok it was 
desirable in the case of electric lighting undertakings that profits 
should be large. Tnere should be a small working profit. If munici- 
palities were making a large profit on lighting, they were treating 
their municipality unfairly. 

Mr. Mountain (Huddersfield) mentioned that in his town they had 
made a profit, and since they had done sothey had had more trouble 
than before. Alluding to the points which company engineers were 
taking up, he said they talked of profits after having a sinking fund. 
In many cares profits after meeting sinking fand charges were nil. 
That was one reason why they needed an extension of the time for the 
repayment of loans. Twenty-five years was too short. Bome time 
was nesded to begin the works. The question of profits seriously 
affected small undertakings, and many towns could not start because 
they were afraid of a loss. 

Mr. Drxon said at Bradford they began years ago laying sums aside 
for depreciation, and it had never been questioned yet. 

Mr. Воот, of Tunbridge Wells, referred to the basis on which cor- 
porations reckoned their profit. In compsnies it was usual for secre- 
tarial, audit, and other expenses to be charged to the account, but 
his inquiries in 36 towns showed that nothing was charged for the 
borough accountant’s and town clerk’s services to the committee and 
undertaking. A few towns jumped at a conclusion the other way, 
with the result that sums out of proportion to the services ren 
were charged againet these accounts. Unfortunately his town was 
one of sufferers in that direction. It would be well if the Council 
of that Association would take the matter into consideration, and 
endeavour, if possible, to arrange either according to the number of 
consumers or according to the capital outlay, or the revenue what 
they considered a fair sum for services rendered by outside officials. 
Many towns which declared their profits without reckoning anything 
at all showed a profit that was f ous. He would like to propose 
that the Council of our Association should take this matter into early 
consideration, and draw up a report, which report can be circulated 
amongs* the chairmen and committee for the purpose of arriving at 
some basis of charging outside officers’ services and establishment 
charges to the undertaking. 

The PRESIDENT suggested that the resolution should be submitted 
to the meeting of members only, to be held on Saturday. 

Mr. Воот agreed with this proposal, and did not proceed with his 
motion. 

Alderman Brar (Plymouth) explained that a charge was made for 
the services of the town clerk and borough surveyor, and a propor- 
tion of the rent of the Guildhall at Plymouth, and it amounted to 
nearly E500 a year. That was to their revenue account. 
Their undertaking being a small one, they felt that it added a serious 
tax to their already overburdened undertaking. They had brought 
the matter before the Finance Committee to see if there could not 
be some arrangement for lessening the amount, and they were 
making inquiry as to how the figures were arrived at. It was done 
by the borough treasurer in this way. They had a sanitary 
authority and a municipal authority, half of the total cost of 
establishment expenses wss debited to sanitary and half to municipal, 
and the latter was divided between receiving committees and non- 
recsiving committees. The receiving committees were those that re- 
ceived revenue—such as from trams and water rente—and the expense 
was divided in proportion to the amount they received. The Water 
Committee had a very large income--something like £25,000 a year— 
and were paying a profit to the town. They paid their share, and a 
committee which could scarcely pay interest and sinking fund had to 

y as well. The expenses of the Electrical Committee might 

crease as the receipts increased, and the profita might not be larger. 
The Financ; Oommittee declined to interfere in the matter, and so 
they remained as they were. He hoped that the experience of gentle- 
men from otber parts of the country would enable them to formulate 
some fresh system by which matters might be adjusted. 

Mr. OALvzERT said it was really a case of taking the money out of one 
pocket and putting it into another, but it affected the electrical 
engineer, who was not able to show quite as good results financially as 
he otherwise would. 

Alderman W. РоттЕВ (Taunton) said that at Taunton they paid 
the borough accountant for ing the accounts. The fact was, that 
for scme years the electric light undertaking was carried on by a 
company, and when it was taken over by the Oorporation the sum 
that was paid to the merear for keeping the accounts was given to 
the borough accountant for the extra work it entailed. He thought 
that was only right. He expressed cordial approval of the paper of 
Bailie Maclay. The absolute necessity of going in for a reserve fund 
and depreciation fund could not be too forcibly impressed upon 
them. They had had an illustration of this at Taunton. As most of 
them were probably aware Taunton was one of the first towns in the 
kingdom to goin for municipal electric lighting. Their plant had 
become necessarily somewhat obsolete, and when this expression had 
been used their opponents had interpreted it to mean worn ont and use- 
less. What he meant was that it was not as economical as the present 
day plant would be. Consequently they were advised to change it and 
go in for new. The Local Government Board met them in this way— 
their old MEME Ane stood on their books at a certain price, 
and as they were able to get that price for it—the full amount at 
which it stood on their books—-the Board allowed them to borrow 
what money was necessary for putting down new alternating plant, 
taking into consideration, of course, the amount they were to get for 
theold. But as regarded the aro pane inasmuch as it was impossible 
that they could realise rag duni. e the amount which stood in their 
books, they could not borrow. The consequence was that the 
difference between the amount they could get by tho sale of their old 
arc plant, and what it would cost to put down new, had to be met by 
& depreciation fund. If they had had no depreciation fund they 
would have had а big debt hanging round their necks for a long time. 
The installation at Taunton was comparatively small, but they had, 


he was glad to say, turned the tide. For жо теше they had 
d been paying all the interest and sinking fund accounts, but 
had also made a profit, which showed that they were in a fair 
of doing well. He quite agreed with the remarks as to the 
cla/ms of consumers when there were profits. Не had very 
sympathy with those ratepayers who stood aloof and did nothing to 
make the electric light undertaking a sucoess, but who used e 

opportunity to cry it down, and to throw obstacles in the way of the 
committee. They were the very last men he would give the benefit 
of any profits to. He maintained that the men who bad made the 
electric light undertaking a success, who had paid more for several 
years for the light than they would have done for gas, 
entitled to be considered. He quite agrecd that the general 
community of ratepayers participated in the benefits arising from 
the adoption of the electric li 


of ratepa 
who u 


чот as possible, as by so doing they considerably increased 
688. Я 

Bailie Maca (Glasgow) then replied: Не said he wanted to 
emphasise this. In the city of Glasgow they never bad been aceus- 
tomed to go to the rates for the deficit. Therefore he failed to 
appreciate some of the remarks about the risk to the эү: ее 

he ratepayers never had any risks a£ Glasgow; they in G 
were entirely op to utilising or appropriating one penny of 
their profits for the reduction of the rates of the city. did not 
believe in it. They never got an from the rates, did not 
think there was any call to give the ratepayers an g back. The 
number using the electric current was comparatively small, and they 
bad to be carefal how they dealt with them. At the beginning of 
their career in Glasgow they had some deficits; their nonan 

did not pay the first year, but the balances were 
forward against them. 

Dr. Paxton: Is not that contrary to the law which says you must 
pay it from the rates? 

Bailie MacLAY, amidst some laughter, explained that tbey com- 
menced business as a sub-committee of the Gas Committee, and 
enjoyed some of the Gas Committee’s ЧЫМ фаш The Gaa Committee 

id their deficits, but debited the electrical undertaking with them. 

hat really happened was this: Those who were consumers of the 
electric current for the first year or two got the current under cost. 
Would they ask the general community to pay under such circum- 
stances? Oertainly not. As soon as the un king became profit- 
able the loss was paid back. 


NOTES ON DISTRIBUTION OF ELEOTRIOITY. 


By Onanrzs D. Татта. 
Borough Electrical Engineer, Southport. 


Now that the supply of electricity for ligbting . 
to so large an industry that no town in Great Britain with pre 
tensions to progress is without its electricity works, it may be of 
interest to briefly examine some of the changes in distribution, more 
especially in alternating current practice, which have taken place 
during the last few years, and to observe how the general use of eleo- 
tricity is restricted by the burden of capital charges. 

A few years ago, when a great number of al current 
stations were being „it was the orthodcex practice to supply 
consumers, if not from house transformers solely, at any rate from а 
conbination of house transformers and street transformers. The 
latter were buried in the ground, usually with their switch gear and 
fuses in the top of the cast-iron case containing the transformer, and 
were ошады! во as to feed in parallel into a common network. 

This system is now being rapidly superseded by the sub-station 
system, in which the transformers are banked together, to supply as 
much as 150 to 200 kilowatts, or even greater power, from one 


centre. 
The evolution is only a natural one, since the inconvenience and 
trouble of properly examining underground transformers, ther 
fuses and connections, the difficulty of gauging the demand upon 
individual transformers, and the great increase in the demand for 
шее DAYS, ended а sales кой аша cnet MAS 
perative. 
Those who have tried both sub-stations and street transformers 
will appreciate the advantages of the former; not only are all 
the switches and fuses available for examination at a moment's 


notice, but one is also able by inserting demand indicators in the 
transformer circuits to eur whether each transformer is doing 
ite jer share of а. К 
transformers do not bank properly together, not even 
happen to have come from the same maker; the author has . 
enced trouble in working 20 and 30 kw. transformers together 
though made by the same firm ; the latter would take a considerable 
overload before the former were more than half loaded. The 
bability is thatif these two transformers had been placed 
together underground the 30 kw. transformer would have eventually 
given out, whereas a demand indicator, so easily inserted in a sub- 
station, showed up the trouble immediately and prevented mischief. 
Wherever ble sub-stations should be above ground, or af any 
rate ayy accessible, and there should always be a lamp fixed with 
its switch close to the entrance. If proper oare is taken in the 


Vol 44. No. 1,126, Јон 23, 1899.] 


THE ELEOTRIOAL REVIEW. | 104 


design of the switch gear the sub-station can be made absolutel 
safe. The author's practice is to have no high tension metal Я 
and to furnish а rubber mat and rubber gloves for use in each build- 
ing; and in order to provide for the continuity of supply, every 
sub-station is served by two high tension cables. 

Where the demand is too scattered to warraut the expense of sub- 
stations, pillar boxes may be conveniently used. Та езе pillar boxes, 
which are about the same size as an ordinary post office letter box, 
are arranged the fuses and the rest of the gear controlling the trans- 
formers; other switch gear may be added if thought desirable. In 
Southport one of these bcxes contains a high tension switcb con- 
trolling a main feeder, two high tension switch fases for protec‘ing 
the transformers, low tension links dividing the street distributing 
main, and two low tension fuses for the transformer; an earthing 
device is also included. The transformer is sunk in the ground in a 
cast-iron case by the side of the pillar box. These pillar boxes cau 
also ocnveniently be used for containing switches for arc or incan- 
descent lighting. 

In alternating current working the distributing cables as well as 
the high tension feeders, are usually concentric, ears te ad 
laid on the solid system. One of the most glaring defects in 
has been the omission of disconnecting boxes; а neighbourhood 


where the demand is great disconnec'ing boxes should be used very 
or 80, thus inconveniencing as few consumers - 
as рз when the supply is cut off in order to make connections, . 
or for 


freely, every 100 


testing. The writer lately heard of a modern station sup- 
plying by means of house transformers only, where there was not a 
single disconnecting switch outside the generating station ; to connect 
a consumer the whole works had to be shut down. 

Where concentric cables are used for distribution it is customary 
to make the cable dead before making a joint; it is advisable to do 
во, though not absolutely necessary. In continuous current systems 
supplying on the two or three-wire system with single cables, it is 
consi advisable by some engineers to only make oonnections 
when the cables are dead; this is the case in Liverpool and probably 
elsewhere. i 

Until comparatively lately, service cables from concentrico dis- 
tributors were freqaentl ; there seems to be nothing to recom- 
mend this system now such excellent concentric terminal boxes 
аге ати, the system should be concentric throughout, or not 

The cost of connecting consumers is very heavy, and appears to 
vary in a remarkable degree in different towns. Thus, according to 
the returns published by the Municipal Electrical Association, the 
average cost of connecting a consumer at Hanley, inclusive of meter, 
joint, cable, &c., is £6, while at Huddersfield, what is presumably the 
same work, costs £15. In the same returns the cost at Southport of 
a connt ction ranke as a good second to Huddersfield with £14 10s., 
but by the use of a similar, though cheaper joint box to that pre- 
viously used, and by the increase in the number of 200- volt con- 
nections, this sum has now been reduced to an average of about 
£11 14s. 6d., made up as follows :— 


£ s. d. 
Twenty feet o? cable, at 1e. 64. ... eee .. 110 0 
One joint box, complete with compound ... .. 110 O0 
One house terminal ох ... " " ivi 17 6 
One recordirg meter ... vis 995 2 .. 5 0 0 
One demand indicator E sji eis *. 2 0 0 
One meter board for mounting meter, &c. "e 2 0 
Opening and making good ground, men's time, 
tiles, flags, and sundries ... B n s 15 0 
£11 14 6 


{ 

The average charge for similar work for gas service is £4 to £4 10s. 
The interest snd sinking fund at 6 per cent. оп £11 14s. 6d. is 145, 
во that сон] the cost of services is very materially reduced, it will 
not pey to supply quite small bouses, since even if every house in a 
street in a poor neighbourhood were connected, the total annual 
capital charges per consumer could hardly amount to less than 30s. 
to 40s., which is considerably more than the ordinary artisan pays 
for all his lighting. 

It might be added that at Southport the practice is to put in ser- 
vice cables up to 60 feet in length, and to supply meters, without any 
charge to the consumer; the author thinks is the only fair and 
reasonable system, especially as regards the meter, since it is installed 
in order to inform the undertakers how much they a to charge 
the consumer, jast as а tradesman fornishes himself with weighing 
a tus to weigh the goods he sells to his customers. 

ore electric lighting can become universal, meters must be made 
cheaply and more mechanically; gas meters can be bought for less 
than and when onoe fixed in position are frequently left un- 
touched for years; if makers of electrical meters could only offer a 
= arlicle the cost of distribution generally would be much 

u 

Although the costs of generation have been brought down toa 
figure which was only dreamt of 10 years ago, and the limit cf 
economy in that direction is seemingly almost reached, reduction 
in the sale price of electricity is barred by the capital charges, which, 
in many stations, equal, and in some largely exceed the cost of work- 
ing, eg. At Southport the total working costs are 1 45d., which, it is 
hoped, will be still farther reduced; the capital charges, on the other 
hand, are 144d. per unit sold, and are not likely to decrease for the 
next two or three years at any rate. 

It should therefore be the aim of every engineer to keep down the 
capital invested to the lowest limits consistent with economical and 
efficient working, and instead of paying large sums in aid of the rates, 
to build up a substantial reserve fund, out of which to replace obso- 
leto y, and so prevent the capital being watered. 


COMBINED LIGHTING AND TRACTION WORKS. 


Ву Јони H. Вїрив, A M. I. C. E, M. I. E. E. 
Borough Electrical Engineer, Plymouth. 


Tue writer feels that no apology is needed for again bringing the 

gubject of combined lighting and traction works before this Associa- 

tion. Since his 1896 paper much attention has been given to it in 

various quarters. This city has taken its share in the discussion, and 

ras events in Glasgow and Manchester will b» familiar to most 
you. 

It may be interesting, in the first place, to notice what has already 
been done, or, at least, decided upon in this country, in thore towns 
where the local authority owns either both the electric lighting and 
the tramway undertakings, or one of them. 


1. Local authority owning both vndertakings:— 


Glasgow ... 2d T et separate work: 
Huddersfield m R^ ie a " 
Hall Vus wee баа 10 " T 
Leeds СІІ) ove eee eee » 99 
She ffi ald eee eee eee eee 99 99 
P — 5 
Bolton ‘ combine 1 works 
Blackburn oe T " 
B l T • н » 
Bradford TP eo » " 
Halifax еге [II » 99 
Live D . » ” 
Man ester eee eee 99 н 
Plymouth ... А ses - „ " 
Bouthampton eee TP TID ” Т 
Wolverhampton eee еее вее 39 95 


— 10 


2. Local authority owning Ughting words; tramways owned by 
company :— 


Brighton. Combined work: 
Devonport ба b € „ " 
— 3 
Bristol  ... У 8275 йад separate works 
Coventry [TII [II eee eee " | LI 
Dublin eee eee ses eee LIT U 


3. Local authority owning tramways; lighting works owned by 
company :— 
Dover - s T 


4. Company owning both undertakings :— 
Cork ees eee eee 


The above lists are complete so fir as the writers information 
ү It will be seen from them that out «f 22 towne 14 have 
ded upon combined lighting and traction works. Where the 
local authority owns both undertakings, combined works have a 
majority of 2 to 1, and in the single instance where a company is 
supplying electricity for lighting and tramwayr, i£ is doing so from 
the same works. In two cases the tramway company is buying cur- 
rent from the lighting works of the corporation, and in one case the 
corporation is buying current for its tramways from the lighting com- 
pany. At Leeds and Sheffield the lighting works were purchased by 
the corporation from a company, and the corporation had decided 
upon ite tramway works before the transfer had taken place. 

The arguments which have been brought against combined works 
have been many. They may be summed up in the following, viz. :— 

(a) That the natures cf the tramway and lighting demands are so 
different, and the output for tramway purposes so large compared to 
that for lighting, that the two undertakings should be separate. 

(6) That a combined lighting and traction works cannot produce 
current т tramway purposes as cheaply as can the separate tram- 
way works. 

(c) That the importance of an uninterrupted tramway service is so 
great, that the tramway shoald not be dependent upon any outside 
source for its power. 

Free discussion on these points can only be productive of good 
resnlte If combined stations be right in principle, then we should 
do all in our power to increase their numb. If they be wrong, 
then it will be to the advantage of all for separato works to be 
established. 

An electricity works, whether for lighting, or tramways, or both, 
consists essentially of two distinct departments, vis. :—one for steam 
producing, and the other for steam using or electricity producing. 

considering the effect of a combined lighting and traction load 
upon any works, both cf these departments must be taken into 
account. In the average English town the lighting load is very 
small indeed throughout the day, quickly rising to a high maximum 
when darkness comes on, then more slowly g off till midnight, 
and keeping at a low level until the next evening. The changes in 
the load are fairly gradual, giving time for tha a additional 
engines and dynamos as the increases, but necessitating 
ihe full number of boilers being kept under steam during the 24 

ours. 

The tramway load is of a diffcrent character. It comes cn at 
about 6 o'clock in the morning, and main'ains a fairly even average 
right up to 11 or 12 o'clock at night, when it ceases until the next 
morning. The in the load are very excessive and scdden, 
particularly when only a few cars are in use, 80 that waile enough 
plant has to be kept running to meet the maximum demand, the 
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атоодо ас AY Dot be greater than one-half of the maximum. 
If the steam producing plant be of the Lancashire type, with good 
steam storage, it may be worked at an economical rate all the time, 
but the electricity producing plant would be working inefficiently. 

In a combined lighting and traction works, the steam producing 
plant and the steam piping should be common to the two services, 
and for at least 18 hours out of the day the lighting load would only 
make a very small addition to the total load. But for several hours 
the lighting load would be heavy, and would overlap the traction 
load. Unless some other source of supply were provided, additional 
steam and electricity producing plant would be required for tLis 
Mort me to be standing idle with large losses during the rest of the 

ay. 

Accumulators offer a ready way out ot the difficulty. The writer 
endeavoured to show in a paper before this Association last year that 
not only would they reduce the amount of tramway plant, but the 
would enable the same engines to be used for both lighting an 
traction at the same time, they would take the overlapping of the 
loads during the evening, and they would make it possible to have a 
nearly cor stant output for the whole of the plant during the twenty- 
four hours. How constant would depend upon the relative msxima 
of the lighting and tramway loads, but in any case the plant need not 
be called upon to do more than the maximum of either of the loads, 
whichever may be the greater, and not the sum of them. 

It has been said that these arguments are all very well for small 
worke, having only half a dozen cars running, but that it would not 
be possible to use accumulators in the manner suggested when there 
are, say, from 50 to 100 cars to deal with. The writer would ask, 
„Why not?” Are not large batteries possible? and are they not more 
likely to be more economical than small ones? Batteries are in use 
to-day of considerably greater size than were used 10 years ago, and 
the demand would quickly create the supp 

In a traction works accumulators woul 


The tramway output can easily be much greater than the lighting 
output, not because the maximum load is greater, but because the 
tramway load continues for such a longtime. The tramway plant 
may be much smaller than the lighting plant, and yet generate from 
5 to 10 times as many units during the day. Because the tramway 
сара very great is no argument t either the use of accu- 
mu or а combined works. | 

Without accumulators the combined lighting and trastion works must 
have nearly as much plant as though the works were separate, and the 
only saving would be that one set of buildings and one staff would be 
required instead of two. The cost of production would certainly Ъз 
much lower than in a purely lighting works, but it is doub!ful 
whether it could be brought as low as in a works which had only a 
tryction load to deal with. 

With acoumulators, however, the case would be different. The 
amount of plant would be reduced, the efficiency of the boilers, 
piping, and en would be brought as high as it would be possible 
to get it, and the combined works could produce current as cheaply 
as any separate works. 

Even where the lighting works have offered to sell current for 
tramway purposes as cheaply as the tramways could produce it them- 
selves, a Я пе; point hss been sometimes made of the divided 
responsibility," and the difficulties the tramways would be in, in case 
of an interruption in the supply. Oan any reasonable man afflrm that 
there is any more likelihood of a breakdown when the current is pro- 
duced in a combined works than when it comes from а sepatate 
station ? Is nota failure of the lighting plent of far more serious 
moment than the temporary stoppage of the tramc ra? And may not 
the engineers, who are accustomed to keep up the lighting supply 
5 s ond to another, be relied upon to maintain the tram- 
way supply 

10 concluding this short paper, the writer would ask those corpora- 
tions who own electricity worke; and who are now oonsidering the 
adoption of electricity as a motive power for their tramways, to look 
at the matter in a broad spirit. There should be one electricity works 
for the town, supplying current for lighting, tramways, and anythin 
else for which current may be used. The tramway department shoul 
provide its own lines, the rolling stock, and the overhead (or under- 
реши) electrical cquipment. The Electricity Dapartment should 

eed into the overhead wires of the tramways, jast as into the wiring 
of any building. All current should be supplied on the same terms, 
whether to the tramways, to publio lighting, or to private consumers. 
But the terms should be on the “ Brighton” system, with the initial 
price at a maximum, bat for as short a period as possible, and the 
second price as low as conld be mansged. Each class of consamer would 
then be charged at ra“es in accordance with his use of the supply, and 
the long hour” demand of the tramways would result in a very low 


net charge per unit. 


Тнв ANNUAL DINNER. 


The annual dinner of the Association was held on Thursday even- 
ing at the Royal Hotel, College Green. There was a large company, 
and, in the absence of the president, Mr. Faraday Proctor, the chair 
was ccoupied by the vice-president, Mr. J. H. Rider. Among those 
present were the Lord Mayor of Bristol, Mesers. B. Tryon and C. B. 
Billing (Town Councillors), M. Robinson (Rugby), J. Vesey Brown 
(Lincoln), O. Н. Wordingham (Manchester), Prof. Ryan, Ray Charles 
Clark, Dr. E. H. Oook, and Mr. W. H. Wise (clerk, sanitary 
authority). 

At the conolnsion of the dinner the CHAmUAR read letters of 
apology and regret at absence from several gentlemen, and said he 
was sure they all regretted very much tbe absence of the president, 
Mr. Faraday Prcctor, and Mr. George Pearson, both of whom were 


detained in London. Letters had also been received from Bir W. И, 
Preece, K.O.B ,from the presidentof the Institution of Civil E 

from Mr. Alexander Siemens, and the Mayor of Oheltenham (Alder 
man Norman). 

Proposing the toast of The Queen," the CHAIBMAN said he hoped 
Her Majesty would live long enough to make every mayor into & 
lord mayor, and every electrical engineer into a K. O. B. 

The CzRAIRMANX next submitted the toast of The Right Honourable 
the Lord Mayor and the Oo on of the City and County of 
Bristol.” He ssid Bristol bad played an important part in the history 
of the country, and from Bristol bad gone out 3 fame and 
ability. He would like to say that they as an As n appreciated 
to the utmost extent the kind reception the Lord Mayor and the Cor · 
pcration had given them, and they appreciated very highly the 
presence of bis lordship with them that night. Their ation 
was an exocedingly young one, and they should be very proud that 
it had been honoured as it had during that visit to Bristol. As ason 
of an old frecman of Bristol he knew sometbing about the city and 
its history, and he could say that the Bristol of to-day was vastly 
different from the Bristol of 16 years ago when be left it. It had 
gone on with leaps and bounds. The docks, railway, tramway and 
other means of transit were immensely improved. He was sure that 


during the term cf office of the present Lord Mayor the city would 


go on progressing. He trusted the time might come when Bristol 
would again become the & cond port in the kingdom. 

The Lorn Mayor, in response, said the only sad note in the pro- 
ceedings that evening was this horrible Gas Bill which was keeping 
their President and Mr. Pearson away from them. He thought they 
might be sure there were two miser ble men ia London that night, 
Mr. Proctor and Mr. Geo. Pearson. Reference had been made by the 
proposer of the toast to the city of Bristol. Well, he might say, for 
those who lived in Bristol, that they were somewhat content with 
their lot. Take it altogether, it was a very usefal, jolly sort of 
place to live in, and he thougbt some of the visitors had come to that 
conclusion, because they took every advantage after fisishing their 
business, of visiting the beantiful subarbs. He perfectly agreed that 
they were wise in getting as much healthy enjoyment as possible, and 
in not taxing their brains too much. The Corporation did its best 
for the city and the citizens. In conclusion, his Lordshi expreesed 
the hope that the Association might spend a profitable an enjoyable 
time in the city and carry away with them many pleasant memories 
of their visit. | : 

Mr. Vesey Brown proposed the toast of “ Scientific Lostitntions, 
and remarked that first of all in the list there was the Institution of 
Civil Engineers, which was gradually becoming more alive to the 
position of the electrical student, and was devoting some portion ot 
its bi-annual congress to matters which concerned him. Then there 
was the Institution of Electrical Engineers, and those who had been 
members of it for some years knew its history, and would always 
look back with gratitude to the days when they wenton Thursday 
evenings to hear Mr. Orompton on the advantages of continuous cur 
rents, or Prof. Forbes, or someone else, on some equally interesting sub- 
ject. Following the Institution of Electrical Engineers had come the 
well-known Northern Society of Electrical Engineers. The county of 
Lancashire had a large number of poopie engaged in electrical work, 
and they felt they were bound to band togetber in order not to lose 
touch with one another, or the industry in which mr Ade engsged. 
They were trying to wipe out what he might call the babyhood of 
the industry, and bring people more on the level of the electricity of 
to day. He begged to couple with the toast the name of Mr. Ferranti, 
who had done more than anyone in that room to bring electricity 
to the level upon which 16 now stood. Не himself had had the 
fortune to begin his electrical training under that gentleman, and he 
owed his position entirely to the training he got in the old days 
some 13 years ago in the Grosvenor Gallery installation. 

Mr. Равванті rose with great diffiderca in the absence of Bir 
William Preece, whose absence they all regretted, for no one could tell 
them tbe details of science and lead them into its fairy land as be 
could. For his own part, unfortuna‘ely, this was a subject upon 
which he could say very little. He was proud to have bes 
privileged to have had a great deal to do with the practical applio 
tion of scientific phu. ha had been 1 and promulgated 
by able scientists, who were always working for progrets. 

2 . Marx RoBINSON submitted the toast of “The Municipal 
Electrical Association." It was, he said, an important toast, and 
deserved some preparation, and he retted that Mr. Siemens was 
not there that evening to do justice to it. There was in their hands 
at the present time a very important function. To them was 
entrusted more than to anyone the development of what was 
going to be the greatest mechanical industry of the country. The 
responsibility for that rested upon electrical engineers and upon 
members of corporation electrical committees, who were mom 
directly responsible for their action. As «no engaged in the manu 
facture of electrioal & tus he knew how much depended upon 
the common sense which might be applied to specifications, and the 
laying out of machinery by engineers in charge. He knew also how 
manufacturing firms had been helped by the common sene 
brought to b:ar by oleotrical engineer: and how, by the gents 
manly way in which they treated it, they had raised this ч 
to а very high plane. It was fortunate for the future importance 
the industry that this bad ben so. He could only say that the jars 
importance of the Asx ciation was recognised by all who had to 
with it. In the future, municipal action wan going to take a big | 
leading part in many tings, perhaps too much so, but, at any rate, 
would be a leading part. He would couple with the toast the name 
of Mr. Wordingham. , 

Mr. WonpixaHAM (Manchester) a t president of the app 
tion, in replying, said they were much indebted to the Corporation 
B. istol for the splendid reception they bad received. It was his 
visit to the West Country, and it was certainly a revelation of W 
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hospitality could be, but they must not forget that in the kindness 
of their friends lay a certain amount of danger. They must not lay 
themselves as an association open to the reproach of going away for 
a four days’ picnic, or even four half-days’ picnic. Hitherto they 
had striven hard to turn to profitable account the time devoted to the 
Association at their annual conventions. He did not say they were 
not doing the same thing now, bat they must not carry enjo t too 
far or next year they would, perhaps, be having nothing but hospi- 
tality and no convention. Manicipalities had 


they should draw the line at manufacturing. He thought, 
had been raised, for he did not 


palities had been tackled in a thoroug sound scientific and engi- 
i i reproach to be a municipal 
engineer, it was a thing to be proud of. He ssid without fer 
of contradiction that municipal engineers would stand comparison in 
every shape and way with companies’ engineers, and he ventured to 
say also municipal committees would stand comparison with 
boards of directors both as regards intelligence and a desire to make 
their undertaking а success, and also in their freedom from corrup- 
tion. He meant to say it wastrue municipal committees might have 
temptation of a kind, but, after all, were company directors ne ро. 
moters in a position to throw stones ? He thought not. It was diff- 
cult to say anything new about their Association, but he could ssy 
one thing. It was still young, but it continued to be prosperous. It 
must not be lost sight of, however, that this prosperity depended upon 
its members, for, hard as the council might work, it could not be a 
success unless the members took a real interest in its proceedings. 
Speaking as a past president, he would say that the council wel- 
comed and desired suggestions and criticism from all the members. 
It was impossible, however, to please everybody. Во far the Oouncil 
had done its best for the Association. It had avoided cliqueism, 
which was the ruin of any society. Some could n to more than one 
society which bad met with that stumbling block. They had avoided tha“, 
and had also endeavoured to avoid setting any dangerous t 
and to haye as much latitude in everything as possible. It was not 
for him to pass in review what the Association had done, but he would 
say how grateful they were to the President for the benevolent scheme. 
He commended it to them, not only to theengineers, butto the repre- 
sentatives of committees, because it could not ba too strongly laid 
down that it was a benevolent, and in no sense a provident : 
He would venture to suggest to the gentlemen quen: that when they 
went back to their tive towns they would mention the Associa- 
tion and suggest to the members of their committees that they might 
subscribe to this benevolent fund. He thought they had done rightly 
in endeavouring to start a fund which would be valuable for some of 
them when dark days came. Unfortunately, it was not the lot of 
many of them to have high salaries. They all hoped to see them 
higher, but it was evident that many who were in subordinate positions 
would never rise out of them. If they did not feel it now they would 
in days to come, and it was of these they were thinking. All these 
must have a beginning. The magnificent fund of the Institute 
of Civil Engineers had an income of about £10,000 a year. That fund 
must have had a beginning, and if theirs was properly i apis it 
would go on, and by-and-bye would be of very real use. He trusted 
that in the future the Association would do more useful work still. 
Dr. Parrrox (Bolton) proposed The Visitors.” 
Prof. Ryan ded in an amusing А 
“The Press" was submitted by Mr. W. G. Coamzn, who coupled 
with it the name of Mr. T. E. Gatehouse, referring also to the - 
ness of that gentleman in contributing to the musical programme of 


the evening. 
thanks, said the technical Press 


ghly practical papers 
at the meetings of the National Electric Light Convention in the 
States, and which were a few years ago of such value to engineers on 
this side. He would state that, if papers read were subject to com- 
ment in the columns of the technical Press, he could only say for 
himself and colleagues, that this was never done from hostile 
motives, and only from a desire to get at the truth in the 
interests of the Association. For many years he had made it his 
(y duty to compare the Press of that country with the innumer- 


the evening some excellent were rendered by mem- 
bers of the company, and a couple of violín solos were played 
Mr. T. E. Gatehouse, Mr. Howard Hayman presiding at the. piano. 


PHYSICAL SOCIETY. 


ORDINARY MEBTING HELD JUNB 9TH, 1899. E 
Prof. Lopas, President, in the Chair. 


TuE SroBTTART read a paper by Mr. C. G. Lams, “On тив DISTRI- 
BUTION OF MaanzrIO INDUCTION IN А LONG IRON Ban." 


A Lowmoor iron rod, whose length was 250 times its diameter, was 


taken, and a В — H curve plotted by ballistic measurements made 
with a search coil at the centre of the bar. The search coil was then 
moved along the barand the distribution of induction was determined 
for ae prend forces varying from Н = 74 to Н = 350. Up to 
ds of 335 the induction lesks out more and more quickly as H 
increases, but above this value the induction tends to keep in more 
and more. From the curves obtained, the mean induction was 
deduced, as well as the distance of the resultant pole from the middle 
of the bar. It is shown that this distance decreases and then 
increases with the rise in field strength. According to the ellipsoidal 
theory it should be constant. The bar was then made intoa ring 
and the B — H curves again determined. From these curves, 
together with the known relations between B, H, and x, curves, show- 
iog the variation of A along the bar, were constructed. 
The CHAIRMAN gave a general on of the way the leakage 
depended upon the permeability in the case of а long iron bar. 


A paper “Он тни ABSOLUTE VALUR OF THE Freezing Рот” 
was read by Mr. Ковв-Іхивв. 


The corrected values of the absolute value of the freezing point 
determined by Lord Kelvin from experiments on hydrogen air and 
carbonic acid contain discrepancies amounting to ird per cent. 
between tbe carbonic acid and the hydrogen, while the separate 
measurements for carbonic acid agree among themselves to abort 
ith per cent. Starting with Lord Kelvin's equation for the forcing 
of a gas through a plug, the author has obtained a formula for the 
absolute value of the freezing point which can be worked out from 
the experimental researches o ult. The formula is based on 
the experimental proof by Joule-Kelvin that the ratio between the 
cooling effect per atmosphere of differential pressure, and the pressure, 
is constant for all pressures. Applying data from Regnault’s experi- 
ments to the formula deduced by the author the values of the frees- 
ing point are practically the same as those given by Lord Kelvin. 
Hence it'is thought probable that the discrepancies are due to in- 
accuracies in the experiments of Regnault, which were conducted at 
constant pressure. The value of the zero calculated from experi- 
ments on hydrogen at constant volume made by M. Ohappius 
is, if we treat hydrogen asa perfect gas, 273:094. Applying a thermo- 
dynamic correction for the deviation of hydrogen from the laws of a 
perfect gas, the value of the freezing point becomes 37319. This 
figure y dem very closely with the value 27314 obtained by Lord 
Kelvin from the constant pressure ts on air. The correc- 
tion has only been applied to hy n, because in this case it is so 
small that a large percentage error in its determination has a very 
small effect upon the absolute value of the freezing point. In 
constant pressure work the ments are difficult to carry out 
and the correction is easily applied, while in constant volume work 
the experiments are easily ormed and the thermodynamic correc- 


tion is difficult to apply. 
Prof. GRAY expressed bis interest in the manner in which Mr. 
Rose-Inpes had obtained his results without the experimental 


data of Joule-Kelvin, and pointed out that Lord Kelvin attached 
most im ce to the results he had obtained for air. It would 
be useful to have the constants redetermined with 
accuracy. The сон гопар arrangement devised by Prof. Oallendar 
would enable experiments at constant pressure to be carried out 
satisfactorily. 

Dr. Lzxrevpt drew attention to the sign of the correction applied 

the author, and asked if it should not be negative instead of posi- 

ve. He pointed out that variation in the specific heat of a 

might affect the formula, and said that Bol!smann had shown 
it was impossible to determine an absolute temperature without 
introducing calorimetric measurements. As Joule-Kelvin had some- 
times found positive and sometimes negative values for the cooling 
effect in the case of hydrogen, large percentage errors might occur 
in the value of the correction. 

Mr. BLAKESLE?Y asked what the probable error was in the numbers 
given by Lord Kelvin. 

Mr. WATSON said that the author had calculated the value of the 
freezing point from ts on hydrogen, and had shown that 
the result agreed closely with the value of the garo deduced by Lord 
Kelvin from experiments on air. He would like to know what 
ment Arii be got by applying Mr. Rose-Innes’s correction to the 
case of air. 

Mr. Rosgz-Imsmzs, in replying, said he agreed with Prof. Gray that 
it would be useful to have the constants redetermined. It was 
only in their early work that Joule-Kelvin observed a cooling effect 
for hydrogen, the bulk of the ents giving a heating effect. 
The sign of the correction depen on the increase or decrease of 
the effect with temperature and was positive in the case of hydrogen. 


Regnault has proved experimentaliy that the value of the specific 


heat ie constant. 


POINTS IN ENGINE MAKING. 


CD 


Тив basis of much which bas been written on the respective merits 
of English and American machine tool design, has been the fact that 
in repetition work an American workshop manufactures more cheaply 


tban an English one. Numerous causes bave contributed to this. 


One, and a most important one, bas been the action of trades 
unionism in compelling their members to waste time snd in forbiddit g 


the employment of one man in attendirg several automatic tools ax 


one time, even to the extent of compelling him to take the cut off 
his lathe when using the grindstone. Mr. Orcutt has drawn atten- 


pe eee ees r 
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tion to these points also in his recent articles in the Engineering 
Magazine, but perhaps his remarks on materials of construction are 
fully as deserving of note. He particularly emphasised the fact that 
outside and beyond the undoubtedly bad effects of trades unionism, 
there were other causes contributing to delay work, aud one such was 
the hardness of our materials of construction. This was in itself 
uite sufficient to reduce the output of an American machine on 
nglish material below what it could do with American material. 
Peculiarly soft grades of steel, soft cast-iron in which a natural soft- 
ness bas been supplemented by careful pickling of surfaces, all con- 
tribute to enable a light built machine to get through а large amount 
of work. It is not reasonable to suppose that an American lathe on 
plain work can possibly exceed an English lathe in output. The 
orms of the two machines, their beds, weight, gearing, and tool 
slides are all against such a supposition, and Americans themselves 
acknowledge the superiority of the English type. We are not now 
speaking of 1! work and automatic appliances. Granting that 
output is, as Mr. Orcutt observes, so largely concerned in securing 
easily worked material on which to operate, and material which has 
been more carefully prepared as to size than that to which we are 
accustomed in England, is it not worth considering how far such 
material ought to be adopted? Is there not а field for some enter- 
ишо firm to roll such soft steel, if it is a fact that some shops on 
is side are bringing it over from America? No doubt some of our 
readers will have noticed that the parte of American machinery are 
more easily put out of shape than one should expect from experience 
of parts of equal size. But after all, such parte might be slightl 
enlarged for additional strength, did not this perbaps add as mu 
time to their working as the softness took off. It is probable 
that many parte might be made of softer material with advantage. 
At the same time there are limite beyond which the manufacturer 
will not wisely step. Just at the present time complaints are 
becoming prevalent as to the softness of certain American produc- 
ductions. Originally soft material is perhaps not responsible for 
what may rather be due to defective ening, but the American 
ir a is notorious for being soft in the bearings. It is said no one 
ill buy a second American machine. We have referred elsewhere to 
the softness of American cast-iron as used in steam cylinders. “ As 
hard as can be bored out ”—is a phrase which, even though universal 
in English specifications, has a definite meaning attached to it, and is, 
on the whole, carried out in the foundry, secms to have no place in 
the language of the American sh which appear to work on the 
assumption that the end and aim of cast-iron is to be rapidly worked. 
Now this is an шы и conclusion when carried beyond fair 
and reasonable limits. English work has been usually Pug ре and 
made with a view to durability. In the craze for rapidity do not let 
us forget that rapidity honestly carried out is , but England's 
fame and the reputation of her engineers have been built upon the 
class of work which it is now customary to sneer at as clumsy. We 
must not altogether accept the outsiders’ jadgment as to what 
clumsiness means. Americans call English locomotives clumsy for no 
other reason than that they differ from American productions. We 
venture to say that the verdict of any really unprejadiced observer 
will be very different when American locomotives run side by side 
with our own, In America the workshop has ruled. Design and 
material have both been subordinated to the workshop—to the maker 
rather than to the user. We do not know if any special care has 
been taken by Mr. Johnson, of the Midland Railway, or by the 
Baldwin Company, that the cylinder metal of the American loco- 
motives shall be more in acoord with English ideas. American 
AT engines have this fault of soft cylinders, and it is а serious 
draw on many other good qualities. Then, again, there is the 
placing of the crankshaft of a traction generator between the fiy- 
wheel and the armature, so that all oontrolling forces must pass 
through the crank pin. Engineering News of New York illustrates 
the spider of a large railway erator, and remarks that 


gen 
the fly-wheel is attached to it, so that the fluctuation stresses 


do not s through the shaft. The practice is good, but if 
good for large kap jas it ought to be eq good for small ones. 
Very common and usual American practice, however, in this line puts 
the fly-wheel as described above on the wrong side. This, of course, 
demands double cheek cranks and is not sound practice, because it 
produces reversal of torsive stresses in the shaft which do not occur 
when the fly-wheelis between the power and the load. In this latter 
disposition both the engine and the fly-wheel urge the shaft in one 
direction. When otherwise placed the acceleration of the fly-wheel 
produces an opposite stress in the shaft from that produced when the 
fly-wheel is giving out energy. It may appear to a superficial 
observer that an engine with fly-wheel on one side and generator on 
the other is better bslanced and more symmetrical than the older 
side crank engine. This isa very superficial and а layman's view. 
In fact, such symmetrical engines are anything but good in their 
stress arrangements. There is room for our own English engine 
makers to come forward and add very considerable improvements 
upon the engines provided for traction purposes, even after all the 
experience the Americans have had in this branch. Ons of the faults 
we have pointed out results from the domination of the workshop 
over the user, durability being sacrificed to ease of manufacture. 
The other fault is one of design. It shows that the stresses in trac- 
tion work may not be terrific after all, and it shows, of course, some- 
thing faulty in the thinking-out of design, for а fly-wheel ought to be 
near its work when possible. 


** Electricity Accounts."—Among the papers read at 


the annual meeting of the Corporate Treasurers’ and Accountants’ 
Institute at Plymouth Guildhall this week was one on “ Munici 
Rachen Accounts,“ by Mr. Stevens, the borough acoountant of 


NOTES ON A VISIT TO THE GENERATING 
STATION OF THE CENTRAL LONDON 
RAILWAY. 


[COMMUNICATED.] 


Engines.—The engine house has been very liberally de- 
signed, and, consequently, the four 1,000-H.P. steam alter- 
nator seta look comparatively small, although they are slow 
speed. Six seta are to be laid down, and when the line is in 
operation four will be at work, one turning round and the 
other being overhauled. Each engine is fitted with a steam 
separator and steam receiver between the high and low 
pressure cylinders, The Corliss. trip gear is very simple, and 
the ease with which the hard steel wearing surfaces can be 
renewed is a special feature. | | 


COMMUTOR 
— 


Fig. 2 Fig. 4. 


adjacent coils being insulated with thin sheet red fibre. In 
order to enable the copper to bend the ends of each 
le are fitted with semi-circular gun-metal castings, as shown 


sh 

Motors.—The magnet poles to the motors are also lami- 
nated, and the method of saturating the pole tips is rather 
novel. It consists in cutting the plates ë N 
under ;' inch thick) to the shapes marked л and в in fig. 3 ; 
this gives each pole tip only one-half the seotion of iron. 
There is а coil to each pole, but on account of want of space, 
the top and bottom coils are smaller than those at the sides. 
It was noticeable that the teeth of the armature core are care- 
fally machined off at the edges. : 

Botary Converters.—ln order to allow for expansion and 
contraction, the uprights to the commutator of the rotary 
converters are corrugated, as shown in fig. 4. This is rather 
an old idea, but as uprighta have a nasty habit of parting 
company with the commutator segments, it is as well to 
take every precaution to guard against accident. — 

Controller.—The blow-out on the controller is not of the 
well-known Thomson type with a pair of steel magnets 
always excited, but consiste of a series of solenoids as first 
introduced dy the Walker Company. In this arrangement 
there is a separate solenoid to each pair of contacts, and the 
connections are such that it only comes into action when & 
break is made. The aro is not driven across the contact 
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as in the old form, but is forced out in a radial direction 
through openings which are left in the cover. The contact 
strips are mounted on а massive wooden barrel, the wood of 
which has been treated to make it non-inflammable. There 
are four motors on each locomotive, arranged two series, two 
3 at starting up, and all in parallel when running full 
speed. 


With the exception of the boilers and eoonomisers all the 
t has come over from America, even to the steam and 
exhaust piping. There are, however, very few Americans 
on the job. The engine makers (Allis) have sent a repre- 
sentative, and an American is superintending the erection of 
the Sprague lifte, but with these exceptions all the rest of the 
staff are British. 
In conclusion, the writer must say that he was much 
struck with the excellent way in which the parts had been 
packed for shipment. 


THE TRANSPORTATION PROBLEM. 


AN article written by Mr. W. J. Hammer in the Zndependent, 
of New York, U.S.A., constitutes a concise and interesting 
résumé of the various systems of rapid transit which have 
aren ghd peng or actually carried into practice. Far ahead 

others comes the trolley system, which has practi- 
cally eliminated both horse and cable traction from street 
railway work; the number of electric lines at work in the 
United States in 1898 was 954—nearly all of which are 
worked on the overhead trolley system—with 15,672 miles 
of track, 36,429 motor cars, and 7,914 trailers. In Europe, 
at that time, there were 248 lines, with 5,734 motor cars; of 
these no leas than 206 are trolley lines, and other 11 are com- 
binations of the trolley with a conduit or storage battery 


m. 

The conduit system, while it is free from the unsightliness 
of the overhead construction, has been found in practice to 
suffer more than the latter during stormy weather; neverthe- 
less, Mr. Hammer is of opinion that in many places the 
trolley will soon be арк by some form of conduit. 
Amongst other systems the closed conduit invented by Mr. 
Н. B. Cox is described. This proves to be 8 
identical with the Lineff system, described in the ELxC- 
TRICAL REVIEW ВО long ago as May 9th, 1890. 

It is interesting to note that the Ohicago-Englewood ser- 
vice of storage battery cars, of which a full account has 
appeared in our ; been discontinued ; we ourselves 
pointed out, in our issue of February, 1898, that the resulta 
obtained in the official testa were unfavourable to the ре 
реи of success. It із а matter for regret that this should be 

e almost invariable fate of the storage system, but there 
geems to be little room to hope for better things so long as 
lead and salts of lead form the vital parta of accumulators. 

The adoption of electric propulsion on the American 
elevated railways has become inevitable, on account of the 
severe competition of surface lines ; but the change, so far from 
being unprofitable, has, in at least one instance, more than 
trebled the net receipts within a twelvemonth! It is note- 
worthy that in this instance the Sprague “ multiple unit ” 
A lap hat ipa тшш car is a motor car, and 

whole train is controlled from either end. We firmly 
believe that the London Metropolitan and District Railways 
will enjoy а similar experience, when they gather courage to 
make the conversion from steam to electricity. 

Transmission of power by means of polyp currenta at 
high pressure, with step-down transformers and rotary con- 
с in лаа, bids jd to erg universal praotice 
in and wide-spreading railway and tramway systems ; 
a 70,000 H. P. plant of this kind is now being installed in 
New York, while similar installations are already in opera- 
tion at Chicago, Lewiston and other places. The tbree- 
phase system with induction motors is in use at Eagelberg, 
Zermatt, and the Jungfrau, in Switzerland. At Engelberg 
the two 75-H.P. three-phase motors of the locomotive, when 
d ing steep become generators, and supply 
power to the other trains; the power returned in this way 


sometimes actually in excess of the demand, and has to be 
dissipated in water resistances ! 

For extra high speeds, from 60 to 120 miles per hour, the 
Behr mono-rail system is being tried by the Belgian Govern- 
ment; the experimental line is situated near Brussels, and is 
8 miles in length, with steep grades and sharp curves. A 
single car is used, 60 feet long, 70 tons in weight, and capab!e 
of seating 100 passengers; the car is fitted with four electro- 
motors of 200 H.P. each, geared to the driving wheels by 
special chains. With this car a speed of 83 miles per hour 
has been attained without inconvenience from vibration, and 
it is claimed that on a longer line a of 120 miles per 
hour could be reached with perfect safety. 

The application of electricity to long-distance railways is 
not yet considered to be advisable; but, says Mr. Hammer, it 
is bound to come. No better motor exists than the electro- 
motor for this P with its uniform torque, capability of 
sustaining overloads, &.; and with the adoption of electricity 
will come the possibility of speeds of 125 to 150 miles per 
hour, combined with comfort and safety. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFIOATIONGS. 


NEW PATERTS.-— 1899. 


Compiled expressly for this journal by W. P. TuHowPsom & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


11,590. Improved microphonic contact sensitive to both sound 
and Hertzian waves." 8. G. Brown. Dated June 5th. 

11,596. "Improvements in the means of insulation of electrical 
maine and other conductors.” P. Canpzw. Dated June 5th. 

11,646. “ состана in devices for securing incandescent 
electric lamps their sockets.” W. Ravmmzm. Dated June 5th. 
(Complete ) 

11,657. “A tus for forming plates of secondary batteries.” 
H. LEITNERB. ted June 5th. 

11,658. “ Appliance for preventing the fraudulent or erroneous 
changing of glow lamps in electric light installations." Втвмвуз Bros, 
AND Co., LiuirED. (Siemens & Halske, Aktien Gesellschaft, 
Germany.) Dated June 5th. ( Complete.) 

11,678. "Improvements in electrol 
metals lighter than the electrolyte." P. 
France.) Dated June 5th. 

11,679. “Improvements in magnetic apparatus for curative 
papau. W. Р. Taompson. (T. A. Steffens, Germany.) Dated 

une 5th. 


11,682. “Improvements in electric switches." 
A. VaNDAM. Dated June 5th. 
11,685. “Improvements in motor cars driven by electrical or 
other motive power" W. MuLLER. Dated June Sth. (Complete.) 
11,693. Improvemepte in apparatus for connecting branch 
circuite to electric mains.“  CALLENDERS CaBLE AND CONSTRUCTION 
Company, Ілмітер, and T. О. OaLLBNDER. Dated June 5th. 


apparatus for extracting 
OMPSON. (H. Becker, 


T. H. MABsH and 


11,717. "Improvements in electric batteries." A. E. Hopasox. 
Dated June 6th. 
11,747. 


"Improvements in telephones, phonographs, and such 
like apparatus.” A.B. Bowrzr. Dated Jane 6th. 
` 11,776. "Improvements in dynamo electrical machines and motors." 
R Horsey. Dated June 6th. | 
11,776. “Improvements in apparatus for electric traction.” 
H. Doran. Dated June 6h. (Complete.) 2 
11,843. ‘ Improvements in devices for starting electric induction 
motors" Taa BrrrisH Tomson - Houston Company, Limirsp.: 
(The Union Blektricitiits-Gesallechaft and А. P. Zani, Germany.) 
Dated June 7th. (Complete). 
11,879. Production of chromium oxide by electrolysis.” E. G. A. 
Втвквт. Dated June 76. 
11,880. Improved portable electrical drilling machine." A. L. 
CBowzav. Dated June 7th. 
11,881. “Electrical apparatus for effecting rotation at a distance.” 
A. L. Caommau. Dated June 7th. 
11,885. ‘Improvements in controlling ap tus suitable for use 
with electric motors." H. J. Watksn. Dated Jane 7th. (Complete.) 
11,901. "Improvements in electrical brush-holders.” W. J. Poors. 
Dated June 8th. 
11,930. “ An improved electrolytic apparatus." T. M. I WILHELM 
and H. RiCHABD. Dated June 8th. ( Complete.) | 
11,931. “ Electric light saver.” W. Cox. Dated June 8th. 
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11,938. "Improvements in electrically driven sheep shearing or 
hair clipping machines." G. Bowman. Dated June 8th. 

11,948. “Electric circuit closing devices." F. Үшке. Dated 
June 8th. (Complete.) | 

11,983. “ Improvements in attachments for collectors in electric 
tramways with conduits.” M. H. Вмгтн. Dated June 8h. 

11,984. Improvements in poles for supporting overhead wires 
in electric tramways.” M. H. Surrg. Dated June 8th. 

11,985. " Improvements in overhead conductors for electric tram- 
ways" М. Н. быттн. Dated June 8th. 

12,056. “Improvements in or connected with conduits for under- 
ground electric conductors.” J. Y. JouNsoN. (L. Dreyfus, Germany.) 

June 9th. 

12,085. "Improvements in or relating to apparatus for the recep- 
tion, transmission and reproduction of telephonic communications." 
A. J. Bourr. (H. H. Burckhardt, Germany.) Dated June Sth. 

12,105. “ Methods of employing resistance materials for electrical 
purposes where such materials are in the form of a powder.” W. B. 
Вргкіхв and. А H. Mayes. Dated June 10th. 

12,113. Machine for covering electric wires or cables with strips 
of fibre.” F. L. ВРЕВВҮ and W. James. Dated June 10th. (Complete.) 

12.114. Improvements in electrically-driven fans" W. H. 
Scorr. Dated June 10th. 

19,131. “Ап exciting fluid for generating а constant current in 
primary batteries." В. Е. Drury. Dated June 10th. 

12,164. Dynamo-electric generators" J. N.SuwriTH and W. A. 
Jonson. Dated June 10th. (Complete.) 

12,165. “ Improvements in electric motors.” W. J. STILL. Dated 
June 10th. 

12,171. "Improvements in galvanic cells." W. E. Oase. Dated 
June 10th. (Complete) 

12,172. "Improvements in galvanic cells.“ W. E. Case. Dated 
Jane 10th, (Complete.) 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897, 


28,458. “Improvements in and денш to electrically- controlled 
submarine mines.” P. C. Е. Horrmans. Dated December 2nd, 1897. 
Relates to means for regulating the depth of immersion. An electro- 
motor in a casing is supplled with current from tbe shore station, and 
acts through the gearing to rotate a shaft, so as to raise or lower the 
mine. A ratchet-wheel on the motor shaft is normally bya 
wl, but as soon as current passes to the motor, the pawl is with- 
wn by the electro-magnet. The casing acts as an anchor to the 
mine. 4 claims. 


28,460. An improved electrical accumulator.” C. Pavzx. Dated 


December 2nd, 1897. (Date claimed for patent ander Section 103 of Act, 
May 4th, 1897, being date of first foreign application in Belgium.) The 
electrodes are in the shape of a grooved or fluted truncated cone or 
pyramid enclosed in an open-work conductive case, proof against the 
action of the electrolyte. The electrode may have a central longi- 
tudinal orifice, which may be filled with a core of lead. 2 claims. 


28,480. ‘Improvements in or relating to the application о 
electric propulsion on railways and tramways.” L. Vosacex. Dated 
December 2nd, 1897. Electric railways and tramways with an armature 
trolley running in a closed conduit and kept in touch with the 
vehicle by electro-magnete on the letter. Oonduits, condu 
switches, collectors, 


Wheels bear under 
the inside sectional conductors, and other wheels bear on the main 


causes the brake blocks to bear on the wheels, thereby stopping the 


sound 


& friction-wheel, worm gearing, 
ving clutches and a Geneva 
stop to control the тш А еп 

ling fan of the clockwork liberated by а ro when that 
is raised against the roof of the conduit by the lifting of this alarm 
mechanism when the body of the trolley falle. The magnets are 
fixed on the vehicle а fixed distance above the cover of the con- 
duit, and the collecting wheels are depressed by springs. In the 
conduit lengths of the conductor are pivoted toact as switch tongues, 
and are operated in one or both directions by one or two electro- 
magnets placed externally to the conduit and excited automatically 
or otherwise on the of the vehicle. Where the rails cross 


the conduit, short lengths of insulating material are interposed to 
avoid short circuiting on to the return circuit, 10 claima. 


stop engaging the control. 


| 


28,492. “Improvements in variable 
ted December Ind, 1897. 


Ковотнам. Liquid resistances for 
regalating electric currents oonsist of cells containing sets of 
stationary parallel plates either vertical or horizontal, into or from 
the cells conducting liquid is introduced or removed. This may be 


done automatically by valves connected Pru with a 
to a lever which is au росой Төр carries a core 
on, 


j 


regulating solenoid. а modifica both valves are at the bottom 
of the resistance cell, one connected with an adjacent tank, 
which is kept full of valve. Liquids two con- 


id кун by a ; of 

ductivities may be used in such resistances. A float in the resista 
cell may raise a switch lever to short circuit the resistance w 
cell is fall. The lubricating chamber, made in two parts, is 
the bearing by a set screw. Oil is conveyed to the 
the shaft a chain or equivalent means. The small 
filled with packing to prevent the lubricant from escaping. 


+ 
ЩЧ 


28,519. “Improvements in electrical tumbler switches.” A. 
Watson. Decamber Srd, 1897. Relates to detail improve- 
mente ia tumbler switches for preventing short circuiting, &c. A 
movable arm pivoted is fitted with an insulating block which is thus 
interposed between it and the toe of the tum lever. A strip of 
пое Ear DA ARAO оа ре tee di елы ee 
embedded in the insulation, or they may be replaced by a m plate 


having ишо ар ears. Thebar has turned-in to in grooves in 
the ins block, which is secured by the turned-up ends. 
Instead of a ali block, a strip of wrapped 


material 
around the bar and secured by a clip may be employed. The bsar- 
ing pin, which passes through suitable ears, is enclosed in an insu- 
lating sleeve around which the fly spring is coiled. The terminals, 
&c., are fitted in а well formed in the base. 3 claims. 


28,721. “Improvements in the manufacture of electrical resis- 
tances of metal foil" H. HmrpEBGEB. Dated December 4th, 1897. 
Relates to electric resistances. A resistance is made 
metal foil by a punch into asbestos or other cardboard removing 
стоме ты It may be used for heating and other purposes. 

28,726. “Improvements in holders for incandescent electric 
lamps.” J. Воотн. Dated December 4th, 1897. Holders for incan- 
descent lamps. The casing is made in two parte. Ons part 
vided with an external screw for acord-grip, two internal projections 
to prevent rotation of the insulator, and 


attached to the part within the fi 
screw-threaded to carry а shade-holding ring. 


25,727. “Improvements in insulating blocks connected with 
holders for incandescent electric ampi . Вооти. Dated December 


made in one piece, of cylindrical form, with an enlarged 
Recesses or projections are provided to 


rovided to receive cylindrical plunger-holders and contact blocks. 
Гъеве are stepped to fit together, and are secured by screws. 2 


28,728. “Improvements in holders for incandescent electric 
lamps.” J. BoorH. Dated December 4th, 1897. Incandescent lamps, 


are provided to prevent rotation of the insulating body, and 


28,729. "Improvements in electrical switches.” Ј. Воотн. Dated 
December 4th, 1897. Electric Switches.— Relates to switches ha 
watertight cases for use on board ship, &. The case is fitted 
bosses in which are secured by nuts bushings to which the metal 
sheathing of the conductors is soldered. The ends of the conductors 
are secured to terminals on the base. The contact bar is operated 
by pins depending from a block connected to the handle. A spring 


claims 


28,800. “ Improved electric meter." A. Рвгосх. Dated December 
6th, 1897. Energy Meters.—A motor meter consists of a spindle 
carrying coils through which the main current, or a ional cur- 
rent, passes by mercury cups at its ends; these rota'e within 
stationary coils through which successively a shunt current is passed 
to produce a rotating magnetic field, by a brush carried by a spindle 
moving around a stationary commutator. The spindle is geared to a 
counter. Its rotation is retarded by an air fan, or by a conducting 
ide dar Spars ua of a FFF 
magne e may carry a permanent magnet, or a winding 
in series with the brush to neutralise the effect of friction. All the 
coils may be provided witb laminated iron cores, in which case the 

part may be surrounded by a conducting cylinder to effect the 
on. In a three-wire meter, the dle carries two coils to 
which two main currents are conveyed by four mercury cups. In a 
modification, flat main current coils are carried on opposite sides of 
the spindle in a plane at right са to it, moving between 
stationary coils. The brush may 


placed 
the spindle. Buch meters are independent of external magnets. 3 
28,943. “Improvements in or connected with electric driving 
gear.” E. ConnENs, Ов. E. Noam and Dr. а. Noa. Dated December 
7th, 1897. Electrio-motors, vehicles. Motors:—Both the armature 
and the field-magnets are made revoluble, and each is geared to one of 
iven, which may, therefore, run at different 

a The invention is applicable for motor road vehicles. 
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No, 1,127. 


ENGINEERS MUST STANDARDIZE. 


Nor во long ago it was the unanimous practice to ecoff at 
the mere suggestion that our position as а manufacturing 
nation was in danger of being seriously assailed, and almost 
everyone would insist upon looking exclusively at the 
bright side of our national industries, and upon entirely 
ignoring the shady side. While now that this side has 
admittedly been gradually, but steadily increasing its 
area for many years past, numbers of more or less 
plausible explanations have been advanced for this in- 
crease in the area of the shady side of cur national industries 
—first, the trades unions have been blamed, and anon 
the masters, now it is free trade that has become an 
anachronism, and then it is the lack of interest displayed by 
the Foreign Office, All these and other factors have, no 
doubt, contributed their quota to a result which all recognise 
more or less, and recognising deplore. To what extent 
each of these factors has contributed it is beyond our present 
purpose to inquire. We would, however, point out that the 
steadily increasing and successful competition, which the 
United States is carrying against our home producta in all 
branches of engineering, is largely due to the difference 
between the attitude assumed by the engineering profession 
towards the manufacturer of engineering products on this 
side of the Atlantic, as compared with the attitude of the 
profession on the other side. American engineers have long 
since tacitly subscribed to what might be termed a self- 
denying ordinance in respect to designing. They have 
recognised that the general practitioner, though doubtless 
fully qualified to design & bridge or an engine or a dynamo, 
can never hope to do as well as an engineer who dedicates his 
whole time to the preparation of designs for these speciali- 
ties. The manufacturer makes it his business to attach 
these specialists to himself, while the general practitioner in 
engineering avails himself invariably of their services, Tho 
designer being thus at one with the manufacturer, there is no 
risk of the scientific specialist being led into unreasonable 
cost by following out special fads in design. Trade sections 
and sizes invariably are used, and the expense reduced to bed 
rock level. The manufacturer is enabled to standardise 
everything he manufactures; he can, therefore, add to stock, 
and keep his works running whenever orders slacken. He 
can afford to have all his patterns and templates made of 
metal instead of wood, with tke double advantage of con- 
siderable saving in ultimate cost, and of positive assurance 
that the parts will always fit, no matter what the tem- 
perature at which they are manufactured. Manufacturing 
has thus been rendered more and more automatic, labour 
saving, and inexpensive. All that an engineer need do when 
he wants a roof truse, в boiler or generator, is to specify 
the conditions he requires them to comply with when 
erected, the limiting dimensions they must possess, and 
he oan confidently leave the rest to the manufacturer 
Ç 
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and his staff of specialiste. In ninety-nine cases out 
of a hundred the order can be supplied ont of stock, 
or, at least, from stock designs, whose constituent 
parts are kept ready at hand. This system extends 
down to the smallest items and fittings throughout the field 
of manufacturing engineering. The practice of standard- 
ising enables the manufacturer to study economy on every 
hand, to improve his system of manufacturing, his 
machinery, and his methods down to the minutest details. 
There is no leakage through having to provide for new 
details and unfamiliar conditions; everything is reduced to 
the footing of routine. How different is the case on our 
Bide! Engineers as a profession have never considered the 
interests of the manufacturer in the slightest degree, and, 
forsooth, because they know the principles of the design of 
a plate girder or a traction engine or a switchboard, they 
seem to fancy that it is incumbent upon them to prove their 
knowledge by designing them, and, as a consequence, no two 
designs are the same in details, and the patterns that have 
to be prepared for manufacturing these designs are all 
different, nothing can be stocked, not even the most usual 
rections, for the odds are strongly against their being 
adopted. 

When a manufacturer has to carry out an order, he almost 
invariably finds that nothing worth mentioning which his 
works contain can be adapted. He has to start from first 
principles, from the lowest rang of the manufacturing ladder ; 
he has to multiply hand labour, and such machinery as he 
possesses avail him but little. It is not at all improbable 
that the relative inferiority of the equipment of our engi- 
neering works, as compared with similar works abroad, 
especially in automatic machinery, is largely due to the 
above circumstances. 

But enough of a painful homily; the remedy is in the 
handsof our scientific institutions. Theirduty is comparatively 
obvious; they should, on national grounds, in the interesta 
of our manufacturing position among nations, call upon 
their members to agree upon standards of design and specifi- 
cation in each branch of engineering, and carry these 
standards right down to the emallest details, and finally 
agree to hand over the work of design, in all save excep- 
tional cases, to the manufacturers. We have no doubt that, 
great as the leeway undoubtedly is, it could and would be 
quickly made up, provided manufacturers here were given 
the same free hand that they habitually receive in the States. 
Possibly the engineering orders which have of late been so 
lavishly bestowed on the other side of the Atlantic may prove 
a blessing in disguise, in that they may teach our engineering 
profession that manufacturers who prepare their own specifi- 
cations and designs can turn out work if not superior to 
that of their rivals who are not allowed to do this, at the 
very least of equal excellence. 

Perhaps before very long in electrical matters, we may not 
have our patriotic feelings eo constantly effronted as we do 
now, by the invariable answer Made in America,” which is 
given to almost every inquiry as to the origin of one of the 
thousand and one appliances and fittings which are required 
in this branch of engineering, if such & happy result as we 
have sketched above should take place. 

What more extensive or lucrative field could our manu- 
facturing engineers wish for, than that of the accessories of elec- 
tric traction? But how few, and how comparatively inferior, 


are the accessories that are actually manufactured in this 
country! Yet electric traction has just caught on to the 
public idea; we are on the threshold of enormous develop- 
menta in this direction. Our tramways will all have to be 
converted within the next few years; our light railways will 
most of them be built on this system for the future, and 
our suburban and metropolitan lines will all have to be con- 
verted aleo. Are the enormous sums that must be spent in 
the appliances required for these vast undertakings to go to 
foreign manufacturers? It looks like it, unless some half 
dozen first class works are very shortly established and 
equipped with the necessary tools and patterns to turn 
these appliances out, on a scale comparable with those in 
the States. Let our electrical engineers see to it that these 
works are no more hampered by the profession than 
are those of their American competitors; in other words, 
that no individual practitioner’s ideas or designs are made 
compulsory in tenders, or obligatory on the manufacturers. 
And let our manufacturers see to it that they do not waste 
time and money in experimenting in designs, and going over 
the same ground that their American confréres have already 
trodden. Let them be content to copy at the start, and wait 
for the accumulation of personal experience before they 
attempt to originate, In this way they can secure the full 
advantage of the capital which others have sunk to attain 
these results, and avoid sinking their own till they can 
improve upon what they have started by copying. 


Recalescence.— We have received from Prof. W. F. 
Barrett, the Royal College of Science, Dablin, a note on his 
claim to be the first discoverer of the phenomenon of recal- 
евоепое. It is occasioned by a recent reference to the matter 
by Sir W. Roberta Austen in his presidential address to the 
Iron and Steel Institute, in which he stated that —'* To Gore 
and to Barrett we owe the investigation of the nature of a 
fact which had long been well known to smiths, that iron on 
cooling from a bright red heat suddenly emits a glow." 
Prof. Barrett quotes a letter from Dr. Gore himself, dated 
December 2nd, 1873, and another from M. Osmond, dated 
December 13th, 1889, both of which expressly attribute the 
credit of the disoovery to him. It seems that Dr. Gore had 
observed in 1869 one of the phenomena attending the pas- 
gage of iron through the recalescent temperature, and another 
was referred to in 8 by him in the Phil, Mag, in 
September, 1870; but . Barrett was the first to examine 
the matter closely, to describe exactly what occurs, and to 
propose the name recalescence. The phenomenon is so con- 
spicuous when once it has been pointed out, that it is inore- 

ible that no individual of the many generations of smiths 
who have worked iron ever observed it; but this does not 
constitute “ discovery " in the accepted sense, 

New Pump Valve.—In pumps of the pulsating variety 
it is necessary that the steam inlet valve should be partica- 
larly delicate and certain in its action. In the pulsating 
pump of Messrs. Holden & Brooke, of Manchester, a new 
form of valve has been introduced. In cross-section ii is 
like an inverted U, thus: N, the valve faces, two in 
number, being upon the two outer sides. This valve и 
supported upon a central pivot rounded at both ends, and 
it is free to place itself against either of ita seatinge, which 
form the entrances to the two water bottles, a very slight 
movement places the valve on one or other of the seatings, 
and the system of free support enables the valve to abso- 
lutely and truly seat itself, even if the seatings are not traly 
parallel. The alternating vacuum and steam pressure in the 
two water bottles form, of course, the moving power to shift 
the valve over from side to side. The same firm has also 
brought out a new combination exhaust and live stesm 
injector, which they claim to be capable of feeding at 8 
temperature of 235° to 270° F. and against 200 Ibs. pressure. 


Vol. 44. No. 1,137, Јони 30, 1899.] 


THE ELECTRICAL REVIEW. 


1051 


INDISPENSABLE ACCESSORIES 
TRIC TRACTION. 


OF ELEC- 


Вт HENRY E. P. COTTRELL, A.M.I.C.E. 


(Continued from page 925.) 


Fic. 44 (4, B, C, D) gives the mechanical details of a 
motor compressor. Nos. 6-6 are the interchangeable suction 
and discharge valves accessible by removing cap No. 7. 
The pistons (No. 8) are provided with packing rings 
(No. 10), and wrist pins (No. 9), attached to the connecting 
rods (No. 17) and with bronze bushings (No. 19) for the crank 
wrist pins which are of tempered steel. They are covered 
by caps (No. 18) bolted together by cottered pins (Ncs. 20 
and 21). These caps have thin liners (No. 22) for taking up 
wear and tear. The crankshaft (No. 13) is mounted on 
main bearings A and в, with caps (No. 2-2) fastened with 
etnds and cotter keys (No. 3). The gearing (No. 28) is secured 
to crankshaft by cottered key nut and washer (No. 
16-15-14) and covered by a case (No. 24), fastened by 
cap screws (No. 78), which is made tight with pump casing 
(No. 1) by a gasket (No. 25). The cylinder head (No. 9) 
contains the suction and discharge valves, these are provided 
witk strainers (No. 97). The motor base (No. 27) forms 
the top cover of the pump casing. The field frame (No. 37) 
fastens directly to the pump casing. The armature (No. 
89А) is mounted on oil ring bearings, and is provided with 
an oil guard (No. 91) to protect the winding. The bushing 
(No. 57) has a stuffing box with pand and (60-58-59). 
Here the main chamber a is partiy filled witb oil through 
aperture B, whose height gauges the oil, The ring oiler 
causes the oil to pass through the bearing-bushings into 
chamber c, from which it drains back into A, whenoe any 
excess passes into D, and by an overflow connection back to 
the pump casing. On the armature shaft is mounted the 
driving pinion (No. 47). 

The table which follows gives all the leading dimensions 
of the motor compressors usually constructed, which con- 
stitute a range covering all possible requirements of electric 
car service; No. А-1 being of sufficient capacity for one 
motor car, and No. D-4 for в train of 50 cars. 


is the equipment of each car with a complete air brake outfit 
including compressor, main reservoir, and auto-governor. 
These and the subeidiary parts are arranged and connected 
in the way shown in fig. 45. The trolley is connected with 
a cut-out switch placed under the canopy. Between this 
switch and the compressor is placed a fuse connected to one 
terminal of the latter, the other terminal being connected 
with the auto-regulator, this being in turn connected with 
the ground wiring. Ав an alternative the auto-regulator 
can be placed between the trolley cut-out switch and the 
regulator (as shown in the figure). The auto-regulator con- 
sisting of one cylinder, opens or closes the circuit auto- 
matically by the air pressure in such a manner that when 
this is low the circuit is closed and the compressor pumps 
air into the maiu reservoir till the maximum pressure is 
reached, the circuit is then opened by the auto-regulator and 
the compressor stopped. The auto-regulator is worked b 
preesure from the main reservoir and connected thereto wi 

iping fitted with a cut-out cock near the governor, this 

ing closed in case the latter is ont of order. When this 
is the case, the switch under the canopy and that between 
the balancing wire and the anto-regulator have both to be 
opened. The main reservoir is connected by piping to the 
two engineer valves at each end of the car, these latter being 
themselves connected in the same way with the triple valve 
which operates precisely as the corresponding valve does in 
a train worked by steam. Each engineer valve has a cut-out 
cock above the platform for main reservoir and train pipe. 
All these cocks are kept constantly closed, except those 
operating the brakes on the engineer valve. 

The conditions subject to which a train of. cars equipped 
as above must be worked, are the following :— 

1. The stopping and starting of all compressors should 
absolately synchronise. This is effected by having a 
“ balancing " wire throughout the whole length of the train 
connecting each compressor to each governor on each car. 
With this arrangement and all canopy switches closed, the 
compressors continue working till the last governor cuta out, 
and all compressors can be governed by one canopy switch 
and one governor on any one car. To cut out any one com- 
pressor, it is only necessary for the canopy switch on the 
particular car in question to b» opened as well as the small 
switches near the auto-controller, this being done when the 


Motor Compressors.—550 VOLTS. 


Cubic | No. of teeth. 
Come: Cylinder feet per Н.Р. at Armature, Gear 
or type. size. minute. 90 lbs. speed. speed. dere | шө. 
| — 
| 
A—1 5 „2 10 | 2 | 1350 | 175 | 108 | 14 
AA—1 5 x 24; 11 22 | 1350 193 98 14 
B—2 i6 x3 20 | 4 | 1100 | 172 96 15 
С—3 7 х4 | 35 7 | 1,150 172 107 16 
D—4 85 x4 | 476 | 95 1,1CO 182 115 19 


The governor or controller is adjusted to cut out the 
current at any desired ure. The switch controlling the 
current is worked from two small a one communi- 
cating directly with the reservoir through a double-acting 
spring loaded valve, the other with the exhaust through a 
similar valve, and vice versa. When the pressure in the 
reservoir reaches the maximum, one valve is ed to the 
reservoir and pressure admitted into one cylinder, while the 


opposite cylinder is in communication with the 
exhaust, The switch is moved and cuts out the current. 


When the pressure falls to the minimum, the reverse takes 
place and the current is cut in and closes the exhaust while 
opening the suction, and the compressor once more comes 
into action and works till the pressure in the reservoir again 
reaches the maximum. 

Motor com are fitted with equal facility to motor- 
cars with one trailer and to trains worked on the Sprague 
multi-unit system where all the independent motor com- 

ressors are controlled from the automatic controller in the 

nt car, and the pressure in each compressor and main 
reservoir is equalised by the engineer valve previously 
deacribed. 


The essential feature of the multiple-unit system of control 


ences: Dia. of |Centre distance 
Ratio. armsa- | between gear | Amp. | Weight. 
Length. | Width. | Height, ture. and piston. 
7 211 18% 18 6 635 3'9 406 
7 2118 18,5, 1745 6 6.5 43 406 
64 284, 21% 21d 74 73? 6:5 725 
66 321 243 235% 8 843 112 950 
6 93547; 25 251 ei 931 155 1,118 


compressors are not working, and the effect is that the com- 
pressor on this one car only, is cut out. 

The balancing wire is made up in the same cable with the 
pilot motor wires. 

2. The pressure in all main reservoirs should be absolutely 
equal. This is effected by having a special pipe line with a 
cut-out cock at the end of each car, and special connections 
throughout the whole length of the train. In case of 
accident to the insulation coupling or the piping between a 
reservoir and a compressor, a check or non-return valve fixed 
to the opposite end of the reservoir prevents wasting of air 
from other reservoirs. 

8. The train pipe should be arranged precisely as in the 
regular automatic air brake system, extending through the 
whole length of the train, with branches provided with 
cut-out cocks to each “p valve and engineer valve, the 
cut-cut cocks being placed in the vestibule, and also with the 
stop cocks close to the hose coupling at each end of the car. 
In case of accident to a triple valve the cut-out cock is 
closed and the auxiliary reservoir ів “ bled” by opening its 
drain cock. All duplicate engineer valve cut-out cocks are 
closed for main reservoir and train pipe except those in 
actual use, 
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Fig. 40 shows the latest arrangement by which the motor 
compressors are slung underneath the car body, this contri- 
butes considerably to their noiseless working and affords 
better space for the location of the various parts than that 
below the car seats. 

The time requind to stop with air brakes from the 


instant of application of the brakes as compared with 


mechanical brakes is reduced to one-third. The adoption 
of air brakes has therefore considerably diminished the 
number of collisions on the lines using them, the redaction 


. amounting to something like 75 per cent. 


As the majority of accidents ocour during the last two- 
thirds of the time expended in stopping by hand brake, the 


_ protection ufforded by the use of air brakes against injury 


or loss of life to pedestrians is most important. The advan- 


tage afforded by their use in the keeping to schedule time 
in running is quite as remarkable. This is entirely due to 
. the increased confidence induced in the motorman by his 


instant and absolute control over the running, independent 
of pergonal strength or skill. 
Lastly, the effect on thelife of the brake blocks is also 


remarkable, amounting to an increase of some 200 to 400 


per cent. Here, again, the motorman being sure of his 


Control does not во often or so indiscriminately apply the 
! brakes, and hence their wear and tear is diminished. 


(To be continued.) 


THE REPORT OF THE PACIFIC OABLE 
COMMITTEE. 


(Continued from page 1014.) 


II.— War ROUTE SHOULD BE SELECTED FOR THE 
CABLE ? 
In the instrament of appointment of the Committee this 


[| question is made to be dependent on the technical possibility 
ol laying the cable, which, as will be gathered from what we 


have written above, is admitted by all the witnesses to be а 


matter of no exceptional diffizulty. 


When asking for tenders the Canadian Government speci- 


. fied eight distinct routes as alternatives, but almost by com- 
mon consent of those interested and consulted, it has seemed 


that to meet all the requirements the cable should be laid 
from Vancouver to Fanning Island, from thence to Fiji, and 
on to Norfolk Island, whence it should bifurcate to New 
Zealand and to Australia. 

As Mr. W. P. Reeves points out, this route was advocated 
at the Sydney Conference, where it was agreed to unanimously, 
as being to some extent a compromise between the conflicting 
opinions held by the representatives of New Zealand and 
Queensland. It was also pointed out by Sir Sandford Fleming 
that it was the only route where a cable could be estab- 
lished with advantage, cut off as we were from the possibility 
of obtaining a landing on the Hawaiian Islands (which had 
not tben been annexed by America), owing to a treaty agree- 


|| ment between the Governments of Hawaii and of the United 
|; States, and also owing to the dilatoriness of Her Majesty’s 


Government in seonring one of the outlying uninhabited 


islands near the Hawaiian group. This delay permitted of 
, this island being formally taken possession of by the Hawaiian 


Government while the matter was under discussion in 
England. As Admiral Wharton pointed ont in his evidence, 


“there is very little choice” as to the route which would 
г fulfil the necessary condition of touching on British territory 


only. 

It was pointed out by Mr. A. Siemens that it was of course 
advantageous on the score of economy to select a route with 
only comparatively small spans, but this, under the condi- 
tions, cannot ba found. In his evidence, Mr. Playford said 
that he thought it was a mistake, в costly mistake, to carry 
the cable from Norfolk Island to New Zealand, as well as 
from that island to Australia. Now, as the length of the 
branch to New Zealand would be only 587 miles of a cable 


D 
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with a small core, costing about £53,000, the cost, is com- 
p slight, especially in view of the advantages to be 
gained. 

Had Mr. Playford studied the charta, he would have seen 
that about half way between New Zealand and Australia 
there is а submarine ridge, running Арго: ШАО N.N.W. 
from Lord Howe Island, and inclading the Chesterfield Reef, 
besides several small reefs and shallow coral patches, which 
lie between these places. This ridge is about 1,000 miles 
long and about 120 miles wide, and the water over it has a 
depth of about 700 fathoms, while on the Australian side of 
it the depth varies between 2,500 and 3,000 fathoms. On 
the New Zealand side the depth ranges from 1,500 to 1,900 
fathoms. Indications of this danger are to be found in Sir 
Sandford Fieming’s evidence. It is true that the cables 
which were laid between New Zealand and Australia in 1876 
and 1890 have lasted well, the same is the case witb the 
cable laid by a French company between New Caledonia 
and Australia in 1893, although all three cables are laid 
across this ridge. This is, we think, the worst part of 
the proposed line through the Pacific, and it is only & reason- 
able precaution, and not a costly one, to ran в branch cable 
from Norfolk Island to New Zealand, which would be clear 
of the ridge, and thus, in case the Norfolk Island-Australia 
cable breaks down we would be assured of continuity 
between Canada and New Zealand, and also in case of need 
bə able to maintain communication with Australia by the 
existing lines. | 

In examining Mr. Lucas, Lord Selborne seid :—'* Now 
the Telegraph Construction and Maintenance Company, 
which you represent, criticised the proposals rather freely, 
the chairman—Sir George Henry Richards that would be, 
I suppose? (Mr. Lucas: Yes.) He objected to the 
conditions, and he objected also to the rontes cffered for 
consideration. Can you tell the Committee what it was 
in the proposals and route that Sir George Henry Richards 
mainly objected to?” Mr. Luces, replying, said :—“ He 
held very decided views upon that subject. In the first 
place, he was very strongly of opinion that the route 
should be the trade route, that the cable should go where 
the steamers call, that it should be laid in as short 
sections as the Pacific Ocean would allow. Then he was 
of opinion that for a cable to land on an island which 
is British was really very unimportant.” The reference to 
the unimportanoe of the landing place being British was 
made more particularly in relation to the cutting of cables. 

In Appendix B, which is a report on the tenders handed 
in, it will be found that the chairman of the Telegraph 
Construction and Maintenance Company objected to each 
of the eight routes specified, and proposed a new route 
taking in Honolulu and Samoa. In view of the treaty 
between the Hawaiian and American Governmenta above 
referred to, it is obvious that this route was an impossible one. 
The Marquis of Tweeddale, who was examined at the same 
time as Mr. H. A. Saunders and Mr. F. E. Hesse, expressed 
an opinion almost identical with that of Sir George H. 
Richards, and named the s&me islands as above mentioned, 
as landing places. In expressing disapproval of the proposed 
route, the gentlemen under examination pointed out that it 
was very deep water, and that there was almost always bad 
weather. The Marquis of Tweeddale said that the company 
which he represented “ wonld be quite ready to negotiate for 
the laying of a Pacific cable on our own acoount, if we could 
select our own landing places, and the question of tariff was 
placed on a reasonable basis.” Не, however, took exception 
to the Vancouver-Fanning Island section, which his compan 
could only use their best endeavours to maintain, and 
charging the Government with the cost of maintenance. Sir 
W. H. Preece also proposed two new routes, the first from 
Vancouver Island to Fanning Island, Oanton Island, Fiji and 
New Zealand; the second was similar to the above, but 
incladed Honolulu (between Vancouver and Fanning 
Islands). These routes, inasmuch as one of them includes 
the impossible Honolulu, and both exclude Norfolk Island, 
which was unanimously agreed to at the Sydney Conference, 
may be disregarded. It ie, perhaps, worthy of note here 
that the overground distance b2tween Vancouver Island and 
Fanning Isiand given by Mr. Preece with 10 per cent. slack 
included, is 2,628 nautical miles, while that put in by Mr. 
Lucas is 8,650, which is, in the case of the former, 86 
miles, and in the case of the latter, 108 miles more than 


is given by Admiral Wharton, an unquestionable authority 
on this subject. The im nce of this extra mileage 
in diminishing the speed of a long cable we will deal with 
under the heading of revenue. 

(To be continued.) 


meee 


[Erratum.—In our last issue the core of the cable laid 
for the Anglo-American Telegraph Company in 1894 was 
given as 450 lbs. of copper and 400 gutta-percha. This 
should be 650 lbs. of copper and 400 lbs. of gutta-percha 
per nautical mile.] 


MUNICIPAL TELEPHONES. 


THE meeting of the Municipal Electrical Engineers was very 
appropriately chosen for the reading of a paper on “ The 

uvicipalisation of the Telephone,” by Mr. А. B. Mountain, 
M. I. E. E., the electrical engineer for the Borough of Huadders- 
field. We publish the paper in extenso in another column. 
Mr. Mountain feels he is dealing with a question which has 
lately received careful consideration, but without leading to 
that unanimity of opinion which may be considered desirable. 
In his summary of the efforts aimed at telephonic progress 
and the causes of their ill success, Mr. Mountain says that 
the high charges for exchange rentals have led to the intro- 
duction of an immense number of private lines of very little 
general use, which would not have been erected if exchange 
rates were lower. Without the information at the author's 
disposal, it is somewhat difficult to credit this statement. 
There must obviously be some such cases, but that their 
number is immense is open to doubt. Under the telegraph 
regulations a private line which has not both ends termi- 
nating on premises of the same occupier, pays royalty to the 
State, and can only be erected by the Post Office, or one of 
its licensees. When such a line is under the same owner- 
ship, there may be motives of economy, but more often the 
private line is adopted because of its greater utility under 
7 special circumstances, than ап exchange line would 
offer. 

Mr. Mountain gives reasons why the telephone should be 
in the hands of the local authority rather than the Govern- 
ment or a company. Nationalisation would, he thinks, 
represent stagnation, as there would be no competition, no 
local control, and no indncement for the local authority to 
assist in developing the system. It should be remarked that 
the competition referred to is not competition in the same 
area, but “the healthy competition between the various local 
authorities which has led to the rapid advance of electricity 
undertakings.” The main point Mr. Mountain is anxious to 
emphasise is the urgent need of development. Не contrasts 
an area of 150,000 population having 600 telephone sub- 
scribere, very few residences being connected, with a pleasant 
spot on the Geneva Lake, where he found praotically every 
one of апу importance was connected to the telephone. 
Mountain thinks many local authorities are hesitating at 
шщ telephones, fearing the financial resulta may be 

isfactory. к of the figures lately оопвїйегей are 
во at variance that he thinks it extremely difficult even 
for an expert to select the right from the wrong. Mr. 
Mountain has, therefore, prepared estimates himself, which 
show that even with а £5 rental the result will be perfectly 
satisfactory. 

There are many points in Mr. Mountain’s paper to 
which those who have studied the telephone question would 
be inclined to take exception ; but supposing for one 
moment that his main thesis as to the suitability of 
municipalities to undertake the service were а 
to, it seems to us that it can only be so considered 
in the abstract. Twenty years ago the arguments 
favouring municipal telephones might have been put forward 
in the way Mr. Mountain puts them forward. Asa question 
of practical politics they have no bearing. It is not now & 
question whether a municipality should undertake a tele- 
phonic service in the same manner as they have undertaken 
electric light service, but whether they shali undertake à 
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t:lephone service in opposition to, and in competition with, 
an already established private service. 

Regarding the paper, however, from the ical point of 
view, let us consider how far Mr. Mountain enlightens his 
fellow eigen im engineers and gives them some definite data 
in place of the uncertainty which he admits to be general. 
His estimate of cost is entirely lacking in elementa for discus- 
sion. So many lines во much outlay. It works out at £20 
per line. It may be right, but where is the data? The 
author states that he has carefully consulted existing records, 
and points out that in nearly all cases where the capital 
outlay exceeds £20 sub:criber the cost has n 
increased by reconstruction and preliminary investigations, 
which are not now necessary. At the close of his paper Mr. 
Mountain has appended a very useful tabulated statement 
from the report presented to Parliament respecting the tele- 
phone service in various foreign countries. The capital 
outlay is given in the case of 18 towns and the average is 
£28 128. 6d per subscriber. The majority are single or 
part single and part double lines. The exchanges, which are 
exclusively metallic circnit (one of the necessary conditions 
laid down by Mr. Mountain) number three, and the 
average capital cost per subscriber is £32 168. 6d. There 
are only two exchanges controlled by municipalities, and 
both are in Holland, The capital outlay in one is £33 6s. 8d., 
in the other £45, giving an average of £39 3s, 4d. per sub- 
soriber, or within a fraction of 100 per cent. above the 
amount allowed by Mr. Mountain. These exchanges have 
certainly not been re-constructed, but there may be some 
circumstances unknown to us which will demonstrate that 
it is more expensive for a Dutch municipality to instal tele- 

hones than it would be for an English municipality. Mr. 

ountain could doubtless explain it; but in the meantime 
we are bound to confess that his estimate seems to us to be 
just about as much guess work as ita predecessors. 

The telephone service of Montreaux, to which Mr. Mountain 
refers, is a tribute not to municipal telephones but to State 
telephones. The service in Switzerland, which is commended 
on all hands for its extensivenese, its low cost, and its general 
efficiency, is what it is, not as the result of any municipal 
help, but because of the unity of control which makes it 
possible to communicate throughont the State on terms that 
come well within the views of the thrifty Switzer. We 
cannot say what would happen if the telephone service of 
Switzerland were divided up во that each town or even each 
canton had its own service, ita own rules and ita own 
management all puraucd with that friendly rivalry which 
has for ita object the demonstration of somebody’s superior 
economy by a fourth decimal, and for its result the 
increase of difficulties in communicating with other towns or 
cantons. 

In case the capital expenditure should happen to be 100 
per cent. more than estimated, there would, of course, be 
some changes necessary in the revenue accounts, leading 
either to an adverse balance, or an increase in the subsori 
tion rate. Bat apart from this it may be asked whether the 
6,000 subscribers are all to be connected up at once, whether 
all are to send their fall complement of calls at once. Will 
there not be a period of expenditure in full with a revenue 


en in ? 

here are many points in connection with the telephone 
service to which municipalities are giving—as they require 
—very serious consideration. In regard to the coat it is 
important that they should not be misled. In embarking 
on any new enterprise the expenditure on which cannot be 
accurately gauged, it is invariably the wiser plan to take an 
outside estimate rather than count upon getting through 
with a less cost than any experience shows to be possible. 
It is for that reason that we have taken up some of the 
points in Mr. Mountain’s paper with a view to prevent 
posible disappointment hereafter. 


Designs Wanted.—The St. Martin’s - in - the - Fields 
Vestry, London, wants designs for electric lamp standards 
and brackets. A premium of £10 is offered for the most 
suitable design, and £5 for the second. Particulars from 
the Vestry Surveyor, Mr. George Green, at the Town Hall. 


ROYAL SOCIETY CONVERSAZIONE. 


THE number of exhibits connected with electricity at the 
Royal Society conversazione on 21st inst. were few, but they 
were mostly of very considerable interest and originality. 

Mr. Mackenzie Davidson’s stereotcopic apparatus for 
Róntgen screen images marks a further considerable advance 
in the field where he has already done so much good work. 
His тсс apperatus for localising foreign bodies have 
aimed at determining the co-ordinates of the body by means 
of photographs, and this һай obviously the disadvantage 
that careful measurement and setting out of the results were 
necessary before the exact position of the foreign body could 
be indicated to the surgeon. For military field surgery there 
is the further objection to the secre method, that 
it involves the transport of considerable quantities of photo- 
graphio material. Mr. Davidson in his new apparatus seeks 
to dispense altogether with photography, and to make use of 
the screen images only. He makes use of a principle 
which has already been used in the production of stereo- 
scopic images by the magic lantern. By means of two X ray 
lamps instantaneous images, stereoscopically related, are 
thrown in rapid succession on a phosphorescent screen. These 
images are looked at through a rotating disc shutter, so 
arranged that one eye sees on 7 one series of images, and the 
other eye the other series of images. On the axis of the 
shutter disc are two eccentrics set at an angle of 180°, which 
actuate the mercury contact breakers of the two induction 
coils which excite the two X ray lamps. The whole arrange- 
ment is driven by an electromotor on the axis of the disc. 
The speed must be sufficient to ensure continuous images. 
The images seen by this apparatus appear solid, and foreign 
bodies are seen in their true position. If this apparatus can 
be applied directly in surgery, the improvement on the older 
methods is obvious. 

Mr. Swan exhibited a modified Wehnelt-Oaldwell inter- 
ru (i | ire ery of two lead ж. а dilute 
sulphuric acid se а non-porous dia of porce- 
lain pierced with small holes of гапа] size. А pressure of 
100 volts was used in working the coil with this break in 
circuit with the primary. 

Mr. Campbell Swinton also showed a modification of the 
Caldwell interrupter, The area of the opening in the glass 
diaphragm is made adjustable, and the frequency thereby 
easily controlled. The annexed figure shows the construction 
of the Swinton break. The two electrodes of sheet lead, c 
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and p, dip into dilute sulphuric acid contained in the glass 
vessel A. The electrodes are separated by a hollow glass 
cylinder 5, which surrounds the electrode c. In the bottom 
of this cylinder is a valve, E, consisting of a circular aperture 
about 3 or 4 mm. in diameter, which can remain full open, 
or be closed to any desired extent by the conical end of the 
glass rod F. This rod is carried by the screwed tube H 
which passes through the milled nut a, by turning which the 
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valve can be opened or shut to any desired extent. The 
overflow, J, is to allow the surplus liquid in the cylinder, в, to 
pass off when, as is found to occur in practice, the level in 
the cylinder rises. "This interrupter has the advantage over 
the Wehnelt, that it does not suffer from fatigue, and works 
better with alternating currents, 

Mrs. Ayrton showed some very striking experimenta to 
illustrate her theory that the hissing of the electric aro is due 
to the contact of air with the crater. 

Mr. J. E. Petavel exhibited an apparatus, which is the out- 
come of three years’ research, and by means of which the 
molten platinum standard of light can be readily and 
effectively utilised. This standard, proposed by Violle in 
1881, is admitted to be tbe most constant available, though 
hitherto the experimental difficulties have prevented its 
general adoption. 

Light being now considered a mode of electricity, а 
remarkable invention in photography by Prof. Wood, of 
Wisconsin, may be looked upon as coming within the field 
of electrical interest. Prof. Wood, by the application of 
purely scientific methods, appears to have at length solved 
the prob'em of photography in natural colours. Negatives 
of the three primary colours are taken, as in the Ives’ 
process ; but in printing from these negatives, a diffraction 
grating, with a definite spacing for each colour, is super- 
imposed on the negative. The printing from all three 
negatives is combined to produce a single positive trans- 
parency. When this transparency is viewed through a slit 
at the focus of the lens which concentrates the light, the 
object ів seen in its true natural colours, which far в 
in brilliancy anything hitherto produced. Obviously these 
colour photographs can be multiplied by the ordinary process 
of contact printing. 


THE INSTALLATION OF STEAM BOILERS. 


III. 


IN the construction of a boiler there are five mechanical 
operations to which attention may be drawn, namely, panch- 
ing, drilling, drifting, planing, and riveting. The first is 
obeolete. A роса sharp punch with a clean edged bolster 
does not, perhaps, much damage a plate, but a punched hole 
unless done at two operations is conical, and weakens the 
plate to a greater extent than that proper to the size of rivet 
employed unless the plates are put together with the larger 
ends of the holes together—a practice inimical to tight rivet- 
ing and not to be allowed. Then punches and bolsters 
never do keep in order for long; it is difficult to secure 
accuracy, and plates become stretched and buckled by the 
operation. Multiple drilling helps the more mechanical 
operation of drilling, and with modern machinery all the 
holes of a boiler shell are not only drilled radially but true 
to pitch by twist drills which alone ought to be allowed, or 
oher forms of fiuted drills, But when drilled the plates 
must be taken apart and the edges of the holes cleaned with 
a rose bit to remove the burr and take off the sharp edges of 
the holes, 

Drifting properly so-called is the operation of drawing 
together unfairly-punched holes so as to enable a full rivet 
to be inserted. Holes more than half blind to each other 
were thus forcibly made true, and the evil is so obvions, that 
even were punching in itself better than drilling, the neces- 
sity for drifting would still condemn the practice. As we 
have alresdy pointed out, a drilled plate, drilled in place, 
with all its fellow plates and butt strips in position, may 
l gitimately be drawn to place with a blunt drift. What has 
been tiuly diiled cannot very well be seriously damaged 
when pui tcgeincr sgain with any ordinary саге, and such 
йесевкагу precautions us first putting in rivets at long spaces, 
EO ин to prt Veut the equeezZipg up of the slight inaccuracies 
or slackuceses of a seam into one pitch length. Two 8-fcet 
rings of plate caunot be put one inside another without any 
slack, and even a sixteenth of an inch in a circumference 
would muke ар ugly arch on the outride plate when all run 
into the 23 inch between adjacent rivets. The planing of 
all plate eages is useful in trueing up the plates to size and 


removing all roughness, as well as preparing for the bstter 
fullering of the plates after riveting. 

The actual operation of riveting is now almost always 
effected by паа? pressure. There is а good deal of varia- 
tion in practice. Ii will be sufficient to say here that the 
rivet when put in ought before closing to Ъз already a close 
fit in the hole—it L ould require a blow to knock it in. Then 
a rivet must only bə moderately heated. It must not be £o 
soft as to flow like wax and exert undue bursting pressure on 
the holes and subsequently to shrink to a loose fit. The 
rivetter should firet press upon the plates which are brought. 
forcibly together, then the pressure to close the rivet is 
brought into action. This prevents the rivets being squer zed 
between the plates, a fruitful source of trouble with unclosed 
plates. Some boiler makers caulk & boiler inside, and for 
this purpose they will make the inside butt strip narrow, as 
shown in our illustration, in order that tbe caulking may be 
done near the close-pitched seams. In the more correct prac- 
tice of outside caulkirg the parrow plate is put ontside for 
the same purpose. Other makers keep both cover plates 
wide, There are various difficulties as regards steam tight- 
ness brought in by the use of butt or cover strip jointe, and 
the outer strip оп the smaller rings of a shell rqaires to be 
thinned down and tucked in between the plates ut the ring 
seam, for it cannot be end caulked, the edge being out of 
reach. There is still much inside caulking carried out, but 
it is not desirable, | 

With high ures the space occupied by a seam is oon- 
siderable. Rivet seams must come above the water line, and 
they must also break joint with each other. As only one 
joint, fortunately, now oocurs in each ring of end plating the 
joints in alternate rings ocour alternately right апа left of 
the boiler crown, i. s., of the vertical diameter. The occur- 
renoe of these wide butt strips renders it impracticable to 
attach the angle bars for such gusset stays as come in line 
with the riveted joints on the first and second ring of plates, 
to euch plates. Internally, therefore, the attachment of the 
gusset stays and the length of the gussets is not symmetrical. 
The stays must be attached to that plate, be it the first or 
second, which is not jointed. Thus on opposite sides of the 
vertical centre line the corresponding gusset stays will diff er. 
This is not a matter of importance, but with modern 
pressures the rivet seams are becoming so very cumbrous 
that welding of longitudinal joints ought to be considered, 
especially now that it has been so long proved perfectly 
satisfactory for the furnaces. Batter still would be the 
rolling of the plates as solid weldless rings. In bending 
plates there is always the difficulty of oarrying the true 
curvature right to the ends of the plate. This is effected 
with tolerable accuracy by boiler makers, who use a heavy 
curved former plate to compel the plate being bent in the 
rolls to curve correctly up to its ends. Solid rolled plates 
would avoid this; they would save about 10 per cent. of the 
plate now used in the shell of the boiler, and they would 
increase the strength of a boiler by from 16 to 30 per cent., 
according to different authorities. We think it safe to say 
that the economy in plate and the additional strength 


‘together would reduce the weight of a boiler for a given 


pressure at least 25 per cent., and this with a certainty of 
Strength when solid rolled that might still ba doubted with 
a welded joint. We sre fully aware that an advantage 
claimed for a welded joint is that when exposed to over- 
pressure it will begin to fail, and become to leaky before it 
gives way as to let all pressure escape. 

This is doubtful. The recent explosion at Barking at an 
enormous pressure did not appear to have had any such 
effect on the shell. The boiler sat still and made no sign of 
its internal troubles, and the shell finally failed only when 
such internal forces were set in motion by the failure of 
some other parts first. We are inclined to doubt this merit of 
riveted joints. If the Manchester Steam Users’ Association 
are correct in their recent statements as to joint strength, all 
rivet seams are extremely doubtful in respect of their calcu- 
lable strength. Given a demand by boiler users for welded 
rings, and there would soon be demands for such rings upon 
the plate mille. It is a very usual practice of engineers to 
decry certain methods until they themselves possess appliances 
for carrying them out. As soon as euch appliances are 
obtained virtues are discovered in such methods. Now that 
a full siz3 Lancashire boiler shell can be made from four 
rings of plate, the inconvenience attaching to the gusset stay 
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attachments will be increased, and everything pointa to the 
desirableness of solid rolled plates. Ingots would be no 
larger that at present. They would be less, as a fact. The 
main difficulty would obviously be the proportioning of the 
iy to suit the correct circumference and thickness of 
te. 
( To be continued. ) 


HIGH SPEED CONTINUOUS CURRENT 
TRANSFORMERS. 


Last week's issue of a contemporary contains an article by 
Mr. E. К. Soott on continuous current transformers which is 
certainly very interesting and may lead to radical changes in 
such machines. 

Mr. Scott shows by means of curves that the cost per kilo- 
watt of continuous current transformers is roughly five 
times that of alternating current transformers, while the 
ratio of weights per kilowatt is approximately three to one. 

If continuous currents are to go ahead, a remedy is 
required by which the cost and weights of the two types 
may become more nearly equal. The remedy suggested is 
that the speeds of rotation of continuous current trans- 
formers should be greatly increased. As Mr. Scott argues, 
there are no difficulties regarding pulleys and belts to be 
overcome.  Hydro-extractore, cream separators, and steam 
tarbines ara run at 3,000 or 4,000 revolutions per minute ; 
why cannot such high specds be applied to motor gene- 
rators? In order to make this more practicable it is sug- 
gested that the shaft should be vertical instead of horizontal, 
as has hitherto been the custom. “It might be at first 
supposed,” says Mr. Scott, “that putting the armature 
spindle on end would cause a good deal of friction and wear 
on the footstep bearing. This need not be so, however, as 
the footstep can be relieved of a considerable portion of the 
weight by the simple expedient of placing the armature core 
or cores out of centre with the field magnets, so that directly 
the coils are excited there is a strong upward pull. It is 


common knowledge that the mere proximity of the fly-wheel - 


of a Willans or Belliss engine causes the armature to be 
placed 1 inch or more outof centre with its field magnets, so 
as to neutralise the end thrust, and the writer therefore feels 
sure that this effect could be utilised to efficiently relieve the 
weight on a footstep bearing.” 

If a 30-kilowatt motor-generator ordinarily ranning at 
750 revolutions per minute might be speeded up to 4,000 
revolutions per minute, the weight per kilowatt would 
be reduced to one-fourth and the price to about one-third of 
their present values. 

The idea of such high speeds.in connection with direct 
current machines is novel and requires time to digest. Doubt- 
less Mr. Scott has considered all the contingencies which 
might arise, and his opinions put forward thus forcibly merit 
all consideration from others. 

As is remarked in another column of the same issue of our 
contemporary, it is impossible to dogmatise until a machine 
of the type indicated has been built and tested. We, how- 
ever, venture to hazard our own opinions, which may possibly 
suggest further ideas. 

irect current machines, be they generators, motors or 
motor-generators are troubled by that necessary adjanct the 
commutator, and, unfortunately, the motor-generator requires 
two commutators. At low speeds the commutator is quite 
troublesome enough; what will happen if the speed is so 
greatly increased ? The wear and tear will surely be much 
greater, the short circuits more frequent and the cost of 
renewal increased. Sparking difficulties will ba increased on 
account of the higher electromotive force of self-induction on 
break as the brush passes over the commutator segments. 
We do not say that these are insuperable objections, but 
they will certainly present considerable difficulties, and it 
will require much patience and skill to overcome them. 

It is not to be supposed that motor-generators oan ever 
suocessfally rival alternating current transformers, in which 
the only considerations which need care are those of insulation 
and ventilation. The difficulties are obviously increased 
when in addition to these the questions of lubrication, oen- 
trifugal force, sparking, &c., are involved. 


It is quite common for alternating current transformers 
to be used to step down from or up to 10,000 or 20,000 volte, 
and cases are known in which nearly 200,000 secondary 
volts have been obtained with considerable power behind 
them. Such results can never be obtained with motor- 
generatora, and where high voltages are required alternating 
currents become a sine quá non. Still, there will, for some 
time tocome, bea remunerative field for direct current motor- 
generators, and Mr. Scott will have obtained a valuable result 
if he succeeds in building machines such as he describes. 


REDUCTION OF TELEGRAPH RATES TO 
INDIA. | 


Guam 


We learn that Sir Edward Sassoon, who is chairman of the 
Committee recently formed amongst membera of the House 
of Commons for the purpose of arranging a reduction of 
the excessive rates charged for telegrams to India, has given 
notice of the following resolution for an early day :— 


To call the attention of the Houss to the very high tariff for foreign 
messages maintained by telegraph companies here, with special 
reference to the flagrantly extravagant charges on Indian messages, 
and to move for the appointment of a Select Oommittee to inquire 
into the whole circumstances connected with the virtual monopoly 
enjoyed by these companies. 


It is understood that Mr. Henniker Heaton will shortly 
put & question as to the willingness of the Government to 
grant such an inquiry. 

The subject is certainly well worth inquiring into. For 
some years past we have drawn attention to the remarkable 
disproportion existing between the amount charged per word 
telegraphed to India, and the amount per word for telegrams 
to Australia. Inthe former case the rate per word is 4s., 
in the latter, about twice as far off as India, the rate is 4s. 9d. 

erword. Through the evidence given by the Marquis of 

wecddale (the chairman of the Eastern and Eastern Exten- 
sion Companies), and Mr. Hesse (the manager of the Eastern 
Extension Company), before the Pacific Cable Committee, 
we are now in a better position to understand the “true 
inwardness" of this matter than we have hitherto 
been. In this evidence we are told that the sum of 
4s. 94. per word, which the public pay for telegrams 
between Australia and London, is divided up as follows : 
7d. goes to South Australia, which owns the land- 
line which traverses that Colony from north to 
south; 14d. goes to Java, where all three cables from 
Australia are landed, and the landlines of which form the 
only alternative to the solitary cable from the Dutch landing 
place to Singapore; 34d. is to the Indian Government 
for the transit over the ines from Madras to Bombay ; 
and 2d. to the European Administrations, As to the 2d. 
paid to the English Government, in the case of a telegram 
to London, this appears from the evidence to be due for 
landline rents. These out-payments amount in all to 18. 2d., 
leaving 3s. 7d. word to be acoounted for. As far 
as the 3s. 7d. 18 oonoerned, it appears that the total 
European-Australasian traffio during the г referred to 
was £310,000, of which the Eastern tension Com- 
pany, the proprietor of the lines from Australia to Indis, 
took £200,000. The joint-purse lines from India to 
England taking the remaining amount in the following 
кечо :—The Eastern Company, £88,000 ; the Persian 

ulf Government line, a little over £8,000, and the Indo- 
European Tel Company, £13,000. From this we 
ather that, of the 33, 7d. per word above mentioned, the 

astern Extension Company claim for their line between 
Australia and Madras two-thirds of the net rate, or, say, 
28. 44d., while the amount received by those who forward 
the message on from Bombay to London is only 1s. 24d. 
This is a very striking figure, and one which we recom- 
mend to the attention of Sir Edward Sasscon’s Committee, 
and others interested in securing reasonable rates to India. 
We have it here clearly before us, on the best of authority, 
that a message originating in Australia is carried from 
Bombay to London for 1s. 44d. per word, if we include the 
2d. payable to meet the terminal or transit tax in Europe. 
With this figure before us, we can well understand the etrong 
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objection made by the Indian public and their correspondents 
to the 4s. per word which they have to pay for a telegram 
from Bombay to London, or from London to Bombay. The 
grievance under which the Indian telegraphing public has so 
long suffered can be easily understood when the value of 
the above comparison is realised. It means that, under 
present conditions, the Indian public are paying 2s. 74d. 
more per word for the transmission of their messages to 
London, than is paid by the Australasian public for the transit 
of their messages from India to Eagland, exactly the same 
distance, over exactly the same route. 

The most reasonable conclusion to be drawn from a study 
of this anomalous position appears to be the following :— 
The Eastern Extension Company some years ago had to 
reduce their rate from 93. 4d. to 48. 91. per word, in view of 
the support which the Australian Governments might other- 
wise have given to а competing cable across the Pacific, and 
owing to this, the Eastern Company have come to their aid 
by taking a diminished share of the profits, as far as the 
Australasian traffic is concerned. We say profits advisedly, 
as it would obviously be unfair that the shareholders of the 
Eastern, or the Indo-European Companies, should bear the 
burden entailed by carrying Australian traffic over their lines 
from India, at cost price only. Assuming then that a profit 
is made on the carriage of Australian traffic from Bombay to 
London for 18. 454. per word, it is evident that India is very 
unfairly treated in this reapect, and the remedy is equally 
evident. It was only owing to impending competition that 
the Australians forced a lower rate from the Eastern Exten- 
sion Company, and it will only be in a similar way that India 
will free herself from the serious burden which has so long 
been imposed upon her by the Eastern Telegraph Company. 


CORRESPONDENCE. 


Wholesale v. Retail. 


With reference to Disgusted Retailer's " complaint pub- 
lished in your issue of the 16th, perbaps the wholesaler’s 
side of the question might not be altogether amiss, and 
having been for 10 years in the employ of one of the largest 
supply houses in England I claim some experience in this 
direction. 

The case which your oorrespondent cites certainly ap 
cn the surface to be a very hard one, and I cannot t 
that a self-respecting firm would, knowingly, be guilty of 
such oonduct. ‘Disgusted Retailer does not say if the 
firm in question supplied the goods knowing that they were 
supplying his customer, as if not there may be some slight 


excuse found in the natural objection which any salesman - 


would have to relinquishing an order, but if “ Disgusted 
R«tailer” informed the firm in question that he was 
negotiating for the sale of a dynamo of their manufacture, 
and they still supplied direct to his customer, there is no 
excuse whatever, and he has at least my personal sympathy. 
As having a bearing on this matter, however, 1 should be 
glad if I can trespass on your space sufficiently to air some- 
what the perplexities which sometimes beset the wholesale 
supplier. Daring the whole of my experience I have found 
it most difficult to draw a hard and fast line between those 
people who are, and those who are not, entitled to trade 
terms. For instance, besides the actual electrical profession, 
there are subsidiary or allied professions or trades which to 
the electrical engineer pure and simple would not always 
appear to be entitled to trade terms. To quote an instance, 
a client of mine called upon me not many days ago stating 
that he had been tendering for a job at a large wholesale 
provision dealers, but when he came to the push for the 
order he was met with the remark that his price was too high, 
and that the goods could be bought of the firm I represent, 
less trade terms. On the face of it this man had a legitimate 
grievance, but on investigation it came to light that the firm 
in question, besides being provision dealers, were also 
universal providers on the same lines as the Army and Navy 
Stores, &c., and consequently entitled to trade terms. 
Besides universal providere, however, might be mentioned 
the following: —Plumbere, gasfitters, builders and decorators, 
shippers, ironmongere, upholsterers, opticians, chemists, all 


branches of mechanical engineering, photographic and 
scientific apparatus dealers—all of which expect to receive 
trade terms off any electrical apparatus they may require, 
and if they cannot receive it at one firm they will go else- 
where. Of course, some of the above are undoubtedly entitled 
to trade prices, but others there may be some slight question 
about. It would be very interesting to learn the opinions 
of your correspondents on the matter. I feel quite sure that 
the suppliers of electrical apparatas would welcome any prac- 
ticable suggestion that would render it possible for them to 
draw a hard and fast line between the trade and those not in 
the trade. 

I would point ont, however, before concluding, that the 
public are very frequently brought into direct contact with 
wholesale su vellere through the lack of enterprise on the part 
of the British tradesman in bringing electrical goods under 
their notice. It is a fact that in this oountry there is & 
large percentage of the population who are ignorant of the 
existenoe of certain invaluable commodities, until they are 
sometimes enlightened by the foreign news oolumn of a 
daily newspaper. It is thus that the Americans, Germans, 
&c., frequently obtain credit for being far ahead of us in 
electrical matters, when, as а matter of fact, although in 
some cares it may be true, yet in others we can leave them 
behind; but our middleman is not enterprising enough to 


get at the public to the same extent as the American or 
German. He does not understand the difference between 


^ making trade” and “ waiting for it.” Of course there are 
exceptiong, but I am afraid the above is the rule; the con- 
sequence is, when the attention of a private individual is 
drawn to the existence of any particular apparatus that he 
would like to have for his own use, he does not generally 
think of applying to a local electrician, or allied tradesman, 
but obtains, perhaps through an electrical journal, the names 
of one or two large wholesale suppliers from whom he can 
get reliable information. 

I do not remember ever to have seen an advertisement of 
an electrical fitter in any public journal, newspaper, or 
magazine, that have come under my notice. In the trade 
journals, it is true, advertisements do appear, but these are 
not the journals that get into the hands of the public, and 
even theee advertisemente, 90 per cent. of them, are those 
of wholesale suppliers. What is wanted is more energy on 
the part of the trade, zo that the British public are educated 
in respect of the various appliances conveniences which 
electricity places at their service. This cannot be done by 
the wholesale supplier, or the trade would object ; it is, there- 
fore, entirely in the hands of the latter to bring about an 
increased demand for electrical appliances. 


Manufacturer and Designer. 


Electric Piping. 


The whole electrical community must be indebted to you 
for so liberally opening your columns to the free ventilation 
of any and all opinions and ideas that may aasist in solving 
this perennial question of “electric wiring.” The relative 


position of “ wiring ” interesta во vitally affects the progress 


of the whole electrical industry, that until more satisfac 
bases are agreed upon, the matter cannot be kept too promi- 
nently before the profession. 

In case the approaching holiday season, or the increasing 
* personal heat" makes it necessary for you to put the 
closure upon the interesting discussion proceeding under the 
above heading, I ask to be allowed at this jancture to examine 
the views already expressed in the light of my particular 
doctrine. И 

To-day it ів universally admitted that wiriog rules have 
to be simplified; but until we get some definite consensus of 
opinion upon, and consequent standardisation of the many 
systems of wiring, it is to be feared that we shall not get & 
satisfactory and uniform set of rules. 

I am inclined to think that had not the correspondence 
opened upon a somewhat “red herring” track in to 
the question of first cost, the subject would have been 
with more generally from the point of view of practica 
requirements and perfect application. The general opinion 
in respect to the various systems appears to be that each one 
fills some particular function better than its compeers, 8 
that there are many particular fields for application. Looking 
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at the question broadly, however, it will be admitted that 
greater uniformity of system must be of immediate advan- 
tage to workman, contractor, and the public, and just as gas 
light service has been developed upon standard lines which 
are applicable to practically all oonditions of work or classes 
of buildings, so some uniformity must eventually result 
amongst systems of electric wiring. 

On the other hand, it is true that “first cost” is a main 
condition that has heretofore largely controlled electric 
wiring development, The general tendency has ben towards 
using those materials which are less costly in themselves, 
without regard to the fact that it is the “labour element ” 
in wiring construction that has always been the uncertain, 
uncontrollable, and dominant factor. 

It seems to me that the true solution of the problem of 
meeting lower “ first cost,” or cheapness, in respect to mate- 
rial and labour combined, must ba found in the opposite 
direction, by the introduction of higher quality material 
that shall be capable of satisfying the necessary require- 
ments in such a manner as to overshadow the importance of 
the “labour” factor. 

We now generally recognise that it is “insulation” of 
the conductors which we have to permanently secure, and 
that all insulating materials are not only expensive in them- 


selves, but wanting in constant physical and mechanical 


strength, and for these reasons present difficulty of installa- 
tion, with considerable dependence upon good workmanship 
and the continuance of predetermined conditions. You 
virtaally put this in а few words in the opening passages of 
your article (ELECTRICAL Review, March 81st) when you 
say that it seems “that the time has oome when some 
definite expression of opinion should be made in reference 
to the mechanical protection which sbould be afforded to the 
insulation of the wires.” 

Going farther, since experience has shown that electrio ser- 
vice can be satisfactorily effected with one conductor kept pro- 
perly insulated, whyshould we double our difficulties by seeking 
to keep insulation on both conductors? Ia other words, why 
do we not adopt “earthed outer” methods as offering a 
most convenient disposition of material ? Had the originators 
of the pioneer “concentric” systems given more attention to 
their “ labour item " cost by looking to the mechanical per- 
fection of their constructive details, I think the success of 
this principle of installation would have been more rapid, 
and that it would have stood out more prominently as a 
signpost towards true development. 

To the writer, then, progress seems possible in these two 
main directions. As regards the firat, I am endeavouring, 
as you are aware, to promote the introduction of а “ steel- 
armoured insulation," and although you say that I put for- 
ward apparently heretical claims on its behalf, I am content 
(providing I can escape absolute martyrdom) to suffer this 
а whilst awaiting the better recognition of the 

ple. | 

The wiring system I am advocating in connection with the 
Conduit and Insulation Company is thought to embody the 
above principle of “armouring”—in its electrical and 
mechanical entirety—and to cover all practical conditions. 

Whilst thanking you for having published euch a full and 
complete description of the detail parts of our system, we 
trust you will allow us to take issue with you on some of the 
points you make when discussing our system under ita elec- 
trical qualities. You consider our claims under four headings : 
—(1) Mechanical strength; (2) Incombustibility ; (8) Insu- 
lation; (4) Convenience in wiring. Although we are glad 
to note that your summation under each heading must be 
considered favourable to us, you make some statements which 
we think сап be rebutted. 

Under your heading (2) you state that “if a workman 
is sufficiently careless to scrape the insulation off the wire, 
there is no reason why he should not equally well damage 
the insulation inside a box or the oonduit." Surely you 
overlooked your previous conclusion that, although the metal 
piping we employ is not quite so thick and as strong as 
ordinary gas pipe, it is, no doubt, “amply strong enougb," 


and (as one of your contemporaries expresses it in ther 


©“ Review of Reviews ") this criticism is captious, from the 


fact that it is easier for workmen to tread accidentally on a 


coil of wire “than on the inside of a metal pipe.” 
Coming to your third heading, in which you state that 
* infinite precautions " must be taken when employing ges 


pipes and other forms of bare metal conduit, we would point 
out in comparison, that upon the adoption of our insulated 
conduits, the necessary precautions need only ое few and 
definite. You say “it is not stated how surface leakage is 
to be prevented,” to which we would reply that surface 
leakage in all metallically-armoured wiring systems usually 
occurs at the jointing and outlet pointe, and as in our system 
we consistently arrange an insulating lining inside all joint 
and outlet boxes, we find in practice that surface leakage can 
be reduced to a minimum. Your point as to “ water, lime, 
and other foreign substances getting into the conduit and 
boxes," is, we admit, applicable to all conduit systeme, but 
we find that such substances have less effect on our 
bituminous insulation than upon its armouring, and since we 
urge that our conduit system should be completely installed 
and “ plastered up” before the wires are brought into the 
building, there is every reason that the race-ways will be 
cleared of any foreign materal that may get into them before 
the wires can be passed through. As to the “ inducement 
to the oontractor to be wicked enough to put an inferior 
class of insulated wire into our conduit," we would point out 
that every wire should be accessible, and can, therefore, 
always be examined; whilst our experience with a “bare 
copper" conductor arranged in an earthed-onter system, 
shows that the insulating lining we employ can, if necessary, 
be completely depended upon by itself. | 

Ав we consider that in the process of development it 
would be only a half measure, we have hitherto refrained 
from advocating the use of insulated wires other than the 
present accepted standards. The use of cheaper wires 
would indeed lessen the cost of our system, and, we think, 
without any increase in fire risk, for looking to the large 
and increasing use of “ flexible cord," (installed under open- 
air conditions), where would be the risk of employing wires 
of similar quality throughout—under floors and in wallse— 
p they were run in an armoured insulating tube ? 

uch practice, however, cannot fully meet the question of 
how to compete in first cost with ordinary gas pipe service, 
for the placing of two wires in any kind of pipe already makes 
its coat excessive without regard to the cost of the insulation. 

You make the statement that were wires with less insu- 
lation used, there would be no special advantage in the 
matter of cost, because the insulated conduit bas to be larger 
by the thickness of the insulating lining, and therefore more 
expensive in proportion." In doing во, are you not forgetting 
that ав now made our conduit has the same inside ard 
outside diameter as standard gas piping, and overlooking 
the fact that experience in other countries is showing 
that where no insulating lining is employed, it is necessary 
to provide the wires with an extra braiding (oonsequently 
increasing their diameters) in order that they may better 
withstan ee in? pi ш а fact that va 
ordinary metallic piping is specified, most consulting 
engineers call for “ suitable bushings " to be provided at the 
drawing in points? As a matter of fact, therefore, the 
working diameter of the bare tube is practically limited to 
the inside diameter of the bushing. On the matter of 
relative diameters, therefore, the question seems as broad as 
it is long. 

The “continuity” of our insulating lining is assured by 
the process of manufacture, and you will have noticed that 
none of your verity чт who have had practical experience 
with our material have raised any criticism on this point. 
The joining of the pipe is, of course, its weakest point, but 
our conduit, with tightly screwed joints, when placed under 


water, and test made to a bare copper wire inside the lining, 


will show an insulation resistance of 20,000 megohms per joint, 
and this can b» still further increased if extended experience 
shows the necessity. I think you will agree that “this 
weakest link " is a tolerably strong one. I might here add 
that the simple “ millivolt" test referred to by Mr. Schwartz, 
of the South-West London Polytechnic Institute, provides 
not only a means of checking the metallic perfection of the 
joint, but also serves as a guide to its insulation resistance. 
Although we have in England no «ffective means of esti- 
mating the actual fire loss that occurs through electrical 
agency, I accept your criticism as to the undesirability of 
harping upon the electrical “ fire bogey ” and agree that the 
electrical engineer should make it his aim to minimise the 
danger in the eyes of the consumer. You will sgree, how- 


ever, that amongst ourselves, all the possible dangers should 
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be known, and I still maintain too much reliance is being 
placed in the “fuse” (referred to by you as “the slender 
thread that stands between perfect security and complete 
combustion ") as ¿he means of providing © eafety.” 

For ап analogy, you say that “one should not argue against 
the sale of razora because sometimes people cut their throata 
with them”; on the other hand, yon will allow that if razors 
were always placed in the hands of children it might be wise 
to sell them under additional precautions. Ton state that 
“a person who inserts a copper wire fuse in the place of a 
tin one, deserves no more sympathy than the man who ties 
down a safety valve,” but you forget that those usually 
placed in charge of а safety valve are so employed because 
of their trained experience. Fuses are undoubtedly useful 
in the hands of a trained electrician, but if the public are 
called upon to pay 10a. a time for their replacement, it is not 
to be wondered at that they often prefer to replace them 
themselves. Further, if the public is as you suggest, to gain 
its knowledge by experience, may not such experience be 
as injurious to electrical interesta as it would be costly to 
them ? On the whole, therefore, I prefer that “common 
sense should be found by the experienced electrician, and 
that he should provide the public with a method of wiring 
which relied upon ita inherent qualities for safety, rather 
than upon auxiliary devices which have to be placed in the 
hands of others. 

The correspondents who testify to the facility with which 
steel armoured insulating conduit can be bent cold on the job, 
answer your question as to how our conduit can be made to 
cross girders, and dodge gas and water pipe systems, and 
discounts the advantage you state ordinary gas pipe offers, in 
that it can be made red-hot at the forge, and set to the 
exact curve required. Your correspondents also indicate the 
difficulty that exists in handling and bending an open 
seam” or split tube, better known in the Birmingham bed- 
stead trade as “close joint steel tube.” You suggest that 
many arguments and points made against plain iron and 
steel piping can be overcome by the use of weldless steel 
tubes; but here, again, it will be found that their high first 
cost prevents their receiving a fair trial, particularly when 

laced on the same basis for competition (by “ Rules and 

egulations ) as any tube or “trough” drawn up from 
the strip, and which makes no pretence to having water- 
tight qualities. It should be noted also that in spite of the 
introduction of several tubes of this nature (many even 
falling below “nail proof" thickness in material), wiring 
per se has not, as you yourselves point out, really been 
cheapened, so that unless it is for ever to remain a * luxury 
to the few people well-off, it would seem necessary to 
inaugurate some radical change from our present methods. 

I admit that the question of earthing one pole of instal- 
lations кр {тош publio mains is а very large one, but 
if the supply companies have “excellent reasons " for steadil 
refusing to sanction this practioe, it is full time we were tol 
about them. It seems that it is upon this point that farther 
discussion should be invited, and if serious objections can be 
put forward, let us try to design suitable street main services 
and reliable “low cost" wiring systems, so as to place 
electrical supply within the reach of the majority. 

The writer's opinion is that the word “earthing” leads us 
to surmise difficulties, and that the ground would be cleared 
for discussion if we talked of earthed concentric systems as 
those which had one conductor arranged at earth potential, 
and keep in full view the fact that, this conductor should be 
of ample capacity to carry its current with а very small drop 
in voltage. | 

Under the present allowance of 2 per cent. drop on a 
house circuit, one volt would be the potential differenoe 
between the extreme ends of the “outer conductor.” Can 
electrolytic troubles, due to the work of the wiring contractor, 
be conjared up under these conditions ? On the other hand, 
it must be allowed that the central station engineer will cer- 
tainly have his particular conditions to consider, but is he 
willing to admit that he cannot arrange to take care of his 
part of the contract? Can they not let us have “ more 
light" thrown upon the troubles to be expected under such 
conditions ? If we are allowed to maintain “ insulation " 
upon one wire only, the “cost” qaestion is more than half 
solved, and the possibility of providing efficient mechanical 
and electrical armouring can be squarely faced. 

The recent “ free wiring” development shows how station 


loads can be increased in every kind of district, but does not 
really strike at the root of the question. What we want is 
fair and square competition with gas service in respect to 
cost, convenience, and applicability. 

If rules and regulations did not tie us down, practical 
testa and experiments could be more readily conducted with 
a view to elucidating the above questions, for во far fact and 
evidence distinctly encourages us to persevere in the direction 
of higher quality material. | 

Our poetic imagination even suggests some such modifica- 
tion of your Lewis Carroll stanza as :— 

The wireman and the carpenter 
ITI „ө 

we 
3 ot insula tion. 
“Бат ей outer” ways had come to stay, 
Bo they had lost life's station ! 


Naturally it cannot be that any change or development 
takes place without opposition. Prejadice and custom are 
too deeply rooted, vested interests create opposition, and dis- 
couragement must be faced from authorities and workmen. 

The same main idea seems to be at the bottom of it all, 
(and with a double apology to your poetic muse) it can be 
expreased like this :— 

| Е de your ic n 
о 016 Car r 
“ But conduit men are fitters ! 
Unless we strike 
Oar ‘job’ they'll fill, 
And where are we poor critturs ? " 

In ect to the particular canoe in which I have 
embarked in order to meet the storm of discussion, if it is 
not designed to survive, the sooner a man-o'-wer in the 
shape of a thoroughly practical wiring system comes along 
and swamps me, the better it will be for the peace of oar 
many distracted contractors and 

Fred. Bathurst. 


July 23rd, 1899. 


Formers for Elckemeyer Coils. 


I should esteem it а favour if any of your readers could 
give me any idea of the shape of formers used for Kicke- 
meyer armature coils; also if this winding is a valid patent; 
if 80, what is the patent number and date? ‚ 

Thanking уоп in anticipation of your kindness in pub- 
lishing the above in your next issue of the ELECTRICAL 


REVIEW. 
J. W. Holt. 


The Measurement of Alternating Currents. 


In Prof. Ayrton’s paper on the above subject, as reported 
in your issue of June 16ih, methods of measuring alternating 
currents are given, and errors and defects in instruments for 
the purpose are pointed ont. The necessity for an apparatus 
for testing the insulation of cable when laid is also referred 
to. The author does not seem to be aware of the existance 
of (1) Lord Kelvin’s ampere balances, (2) Lord Kelvins 
multi-cellular electrostatic voltmeters, and (3) Lord Kelvins 
insulation testing set. . 

1. I take this opportunity of pointing ont that the Kelvin 
ampere balance is designed апа largely used for measuring 
alternating as well as direct currents. It is generally recog: 
nised as the most accurate and convenient means of 
measurements of current. Oa alternating circuits no error 
is introduced by changes of periodicity. f 

2, Regarding the electrostatic voltmeters :—From this 
type of instrument it is impossible to dissociate the name of 

ord Kelvin. His multi-cellular electrostatic voltmeter 18 Ш 
use in nearly every central station and electrical laboratory. 
It is recognised as the standard instrament, being alike 
suited for use on direct or alternating circuits, and free from 
error due to stray magnetic fields or temperature. In this 
instrument (as ita name implies) the fixed inductor consists of 
a number of cells, and on the movable system are provided а 
corresponding number of vanes. In this way eufficient 
working force is attained without resorting to the very quet- 
tionable method of coating the cells or vanes with mica of 


enamel to prevent brash discharge or sparking. All Kelvin 
multi-cellular electrostatic voltmeters are pe to with- 


stand without sparking or brush discharge a voltage equal to 
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at least double the maximum scale reading. There is no 
error from pivot friction, and the damping can be made 
absolutely perfect. | 

8. Lord Kelvin's testing set for the measurement of insu- 
lation resistance is an apparatus contained in a small case 
weighing about 14 lbs. It is arranged to fit on a tripod 
stand for convenience in making tests on mains when being 
laid. With 200 volts on its terminale, insulation teats up to 
1,000 megohms can be made; and with higher voltages cor- 
respondingly higher insulat ions can be tested. This testing 
get has been found to ba sufficiently sensitive for all ordinary 
purposes, while at the same time it is able to withstand the 
rough usage of every-day work on ttreet main testing. 

James Ferguson, 
Manager, Electrical Department, 


: James White, Glasgow. 
June 23rd, 1599, 


===] 


THE TELEPHONE SERVICE. 


Ты the House of Commons on Monday, on the order for the resump- 
tion of the adjourned debate on the motion for the committal of the 
Telegraphs (Telephonie Communication, &c) Bill to the B'audir 
Committee on Trade, Mr. HaARBUBY (according to the Times report 
said that perbaps he might take that opportunity of stating to the 
House what were the arrangements which had been made with regard 
to the National Telephone Company since the subject was last before 
the House. There were three points which he had discussed with 
the company. The first was the difficulty which had arisen with 
regard to certain large boroughs where the National Telephone Oom- 
pany had practically done away with the overhead system, апа had 
spent considerable sums cf money io establishing an underground 
system. That was done before there was any probability of any Bill 
of this kind being introduced into the House, and that money was 
expended although the ratings granted were granted under leases 
founded on very short notice. There was a etrong fear expressed on 
behalf cf the National Telephone Company that the tion of a 
borough which, under the Bill, had new powers given it to establish a 
telephone system of its own, might see its way to establish a monopoly 
of the telephone within its borough, and give notice to the Telephote 
Company to terminate its wayleaves in six months, thus confiscating 
а large sum of money. That, of course, was an event not at all likely 
to happen, though, of course, if such a corporation did take such a 
step it would be sheer confiscation, and, therefore, he agreed that it 
should be a ccndition of any license to avy corporation or «шршу, 
where such money had been expended, that those wayleaves should 
be practically secured to them during tbe remainder of their license. 
That was only a fairstep totake. In the first piace. it was no great 
concession, for he believed no corporation would have behaved in the 
way the company thought possib:e; but as a condition of so securing 
their wayleaves he rcquired that the company should come under 
control. One of the great complaints made against the company was 
that it wae unregulated, that there was no control over their rates, 
eitber maximum or minimum, and that they were not obliged to treat 
with the public at all on equal terms. In the future the company 
would be prohibited from granting any preferential terms whatever. 

Bir James FzaRGUSSON: They never did. 

Mr. HABBUBY: At any rate that would be impossible in the future. 
The seoond pcint was that he realised that, if trey were going to 
induce either new companies or special corporaticns to embark on 
that work, а license extending only to 1911 was hardly sufficient 
temptation tothem. He thought they ought to give to those new 
companies and corporations a substantial term of either 20 or 25 
years, and if they were to do that, it would bs grossly unfair, he 
thought, not to extend the National Telephone Company's license 


alto, subject, however, to the same restrictions and prohibition of. 


preferential rates. Everywhere the company would cease to be a 
monopoly. In those limited areas where the company had already 
exchanges, competition would be encouraged by the Bill, and the 
company had undertaken to enter no new areas—that was to say, 
that, whereas under existing conditions they had a perfect right to 
compete throughout the whole of the country, in future the license 
would be so limited that they would not be able to set up exchanges in 
avy area whatever. That, of course, would bea great protection to the 
smaller municipalities, where there was no exchange at present, and 
where the National Telephone Ocmpany would be prevented under 
the present Bill from setting up competition. He hoped the House 
would acknowledge that the company had treated the Government 
most fairly,and he trusted that, now they had come to terms, the 
result would be a more efficient service throughout the length and 
breadth of the lacd. The House would, he hoped, deal with perfect 
fairness by the company now that terms had been arranged, and 
allow the Bill to be sent to the Standing Committee. 

Mr. Оонкн (Islington, E.) moved to «mit the words Standing 
Committee on Trade,” and to substitute Select Committee of this 
House.” He recommended that course because new considerations 
were now jnvolved in the Bill. 

Mr. Ктмвев (Wandsworth) supported the motion for a Select 
Committee, and was speaking at midnight when, by the rules of the 
House, the debate stood adjourned. 

The debate was continued on Wednesday, and in the end the 
motion that the Bill be committed to the Standicg Committee on 
Trade was agreed to. 


LEGAL. 


Hopers v. WooDwARD ELEOTBICAL, &0., Company. 


THIS case came before a Divisional Court of Queen's Bench, com. 
posed of Justices Grantham and Kennedy, on Taesday, on the 
defendants’ appeal from the judgment of Judge Lumley Smith 
sitting at the Westminster County Oourt. | 

Mr. ABNOLD БтатнАМ, in support of the appeal, said tLe simple 
question was whether or not the promoters of the company, which 
was & newly formed company, were lisble for the cost of some pre- 
liminary testa made of electrical apparatus. It was not disputed that 
the tests were properly made, and were of a satisfactory charactor, 
nor was the amcunt of the bill contested; but the defendants said 
that the cost should properly have fallen upon those who were pro- 
mcting the company. These tests were made before there had been 
any formal meeting of directors. 

Mr. Justice GRANTHAM: Was the company registered? 

Mr. SrATHAM said it was, and that the teste were made after the 
registration of the company. It was quite clear that in any case the 
promoters were liable with the company, but the company contested. 
any liability. A Mr. Shippey, who was one of the promoters of 
the company, wanted to become its consulting engineer. He induced 
the company to take up these tests, which were very expensive 
and elaborate, and premiscs were hired for the purpose. He invited 
a number of gentlemen down, some of whom became directors of the 
company, and they saw what was going on and what was done, and 
said the testa were very satisfactory, and they were very well pleased 
with all they had seen, and so on; but when they went down they 
had not the faintest idea that it would be suggested that their pre- 
sence there constituted an authority by the company for those 
tests. Mr. Shippey afterwards sent in a report to the company, 
which received it. Бау this document was secured by the pro- 
moters in order to enable them to form the company. 
learned counsel submitted that on the facts shown there was no 
evidence that any of the directora of the company gave authority that 
the company should be responsib!e for the costs of the testa. | 

Without calling upon counsel for the otber side, Mr. Justice 
Grantham said the sole question before the Couit was whether or not 
there was evidenoe upon which the learned County Court judge cculd 
have found as he had found. His Lordship was of opinion that there 
was some evidence, and therefore the appeal failed, and must be 
dismissed with costa. 

Mr. Justice Kennedy concurred. 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 
Waar mme Тони 20TH, 1898. | Wax mme Јони 27TH, 1899. 


Adelaide Value £261 Adelaide  .. T . Value £75 
Amsterdam.. . .. .. « 95 Alexandria. Telep.mat. .. 282 
Antwerp. Elec. fuse S 878 Amsterdam .. - ee 80 
Bombay  .. А ie .. BCO Antwerp  .. ii T is 48 
Boulogne 4 vs 14 Archangel .. Ps m is 47 
Calcutta dis T .. 141 Bangkok... es T oe 84 
Cape Town. ee oe .. 123 Bilbao ee «5 - 8 40 
Colombo. oe T .. 801 Bombay "i x ©% . 160 
Durban oe Е ] ee ee 98 Boulogne ee oe ees ee 91 
„ Teleg. mat. .. 6569 Calcutta oe sa .. 686 
Hamburg .. - T .. 810 Cape Town .. T e: .. 962 
Lisbon - $5 we . . 1,000 Christiania .. we ae 99 
Malta.. A v sis .. 160 Colombo  .. es ra T 70 
„  Teleg. mat. T 117 Copenhagen. Teleg. cable .. 10g 
Melbourne .. - is AE 48 Delagoa Bay. Teleg. mat. 41 
North Sea. Teleg. cable . . 0,448 Demerara .. А - T 81 
Port Elizabeth  .. - .. 119 Durban са ec T .. 560 
Rotterdam .. si T T 48 East London oe oe T 52 
Santos ee ee oe ee Flushing oe ee ee ee 10 
7 Teleg. mat. es es 85 Gijon ee ee oes ee ee 8,200 
8+. Petersburg oe T е. 117 Gothenburg oe T T 42 
Bingapore .. 5. s ss Kronstadt. Teleg. cable es 600 
‘i Teleg. mat. .. ә 68 Launceston.. - T T 51 
Suez. Teleg. mat. ee js 41 Madeira vs 50 os os 21 
Sydney ee ee ee ee Malaga ee oe ee oe 55 
” Teleg. mat. .. 168 Marseilles .. T T T 20 
Teneriffe A ais A 20 Melbourne .. os T .. 247 
Vera Cruz ж zs s 16 Odessa Lá ae oe as 50 
Vigo. Teleg. mat. °з s 11 з Teleg. mat. oe ee 200 
Yokohama .. $4 «s .. 883 Ostend ы» 97 


Penang. Teleg. mat. : : i 50 
Port Elizabeth... - oe 
Rio Grande do Sul. Teleg. mat. 843 


Rotterdam .. «y 66 31 
y Teleg. mat. ee 180 
Shanghal .. € v .. 828 
8t. Petersburg .. ee .. 109 
Stockholm .. - ee .. 148 
i Teleg. wire ee 62 
Sydney ae . ee . 489 
„  Teleg. cable $4 . . 1,170 
Tientsin. Teleg. instruments .. 427 
Wellington .. xS 24 os 145 
i Teleph. mat. 950 
Total T £15,555 Total oe £13,128 


2883488 


Aluminium Coating for Street Standards.—Messrs. 
Smith, Simpson & Co., Limited, of Manchester, are supplying 
‘‘Simpson’s patent aluminium coating" for trolley poles and 
arc lamp pillars. Anything that will improve the appearnnce of 
street poles of electric tramways, and thus underm‘ne the 
antipathies of the champions of astheticism, will meet with a 
welcome from the borough electric tramway engineer and 
director. But aluminium coating, it is claimed, would not only 
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improve the appearance of cast-iron or steel poles, but would do 
away with a great deal of painting work, and prevent rust. A 
communication from the makers says that the coating, which may 
be applied as easily as ordinary paint, has been well tested by Mr. 
R. С. Quin, the Blackpool electrical engineer, and all the new 
combined lighting and tram pillars on the promenade there are to 
be treated with it. 


Auction Sale.—On July ‘11th next at the Portsmouth 


Dockyard, a sale will be held of various stores, including 14 tons 
of electric cables and five dynamos. Particulars may be had of 
Messrs. Fuller, Horsey, Sons & Cassell, of 11, Billiter Square, E.C., 
who are the auctioneers. 


Bankruptcy Proceedings. — The creditors of Alec 
Gavan Inrig, electrical engineer, 46, White Post Lane, Victoria Park, 
lately trading as the Globe Electrical Company, met on Wednesday 
at the London Bankruptcy Court, before Mr. H. Brougham, official 
receiver. The debtor states that he came over from Antwerp in 
September, 1895, with a capital of £1,000, he having traded there 
for several years. He expended £500 in machinery and commenced 
business at the above address in his own name. Seven months 
later he was joined by a Mr. Arthur Chester who proposed to intro- 
duce £500 into the business on the condition that it was converted 
into a limited company. That step was taken, and although Mr. 
Chester received shares for £500, he only paid in £198 of the 
agreed sum, his promise to pay in the remainder falling through. 
A few months after the company was floated Mr. Chester nego- 
tiated a bill for £500, for which the company was responsible, and 
then he absconded. The company was thereupon wound up and 
the London and District Bank, Limited, who were the holders of 
the bill, bought the estate from the official liquidator for £120 in 
December, 1896, and employed him (debtor) as manager of the 
business. A hiring agreement was also prepared under which he 
was to re-purchase the business, but no payments had been 
made thereunder. The capital to carry on the business was 
provided by the bank, who charged 10 per cent. interest for 
it. They received all the takings and paid the accounts 
as they became due until last November, when they 
stopped supplies. The debtor asserts that he is not responsible 
for the debts of the business which he has recently closed, and a 
receiving order has been obtained against him by the bank. He 
attributes his failure to the action of the petitioning creditors in 
refusing to meet the liabilities of the business as they became due. 
The chairman reported that accounts had been filed showing debts 
£1,103 14s. 10d., against assets £330, comprising stock which cost 
£200, and was expected to realise £30; machinery cost £764, and 
valued at £200 ; and fixtures, fittings, &c., estimated to produce only 
£100, although they cost £900. The question of the ownership of 
the business would have to be carefully investigated, and it appeared 
to turn to a large extent upon the agreement between the debtor 
and the bank. In reply to the chairman, the debtor said he 
regarded himself as a servant of the bank. He was paid by them, 
aud his name figured with the other men in the weekly wages list. 
They originally paid him £5 a week, but afterwards reduced the 
amount to £3, saying that the business would not stand the larger 
sum. They kept all the books of the business, and, in fact, had 
complete control of it. Не (debtor) ordered the goods in the name 
of the Globe Electrical Company, and signed * A. G. Inrig, 
manager.” In the absence of any offer, Mr. E. H. Hawkins, 
accountant, 3, Barbican, E.C., was appointed as trustee to 
administer the estate in bankruptcy assisted by a committee of 
inspection, The public examination of the debtor is fixed for July 
20th. Appended is a list of the principal creditors, viz. :—Un- 
secured—Dorman & Smith, Salford, £52; Greengate Rubber апа 
Cable Works Company, Salford, £62; General Electric Company, 
London, £63; W. T. Glover & Co., Limited, Salford, £232; 
Houlder Bros. & Co., Limited, London, £72; Alex. Shanks & Son, 
Limited, London, £120; and sundry smaller creditors, amounting 
to £415. 

A receiving order has been made in ve J. G. M. Hilton, electrician, 
Trafalgar Works, Bow Common Lane. 

Mr. B. 8. Dunn, 10, Coleman Street; E. C. has been appointed 
trustee in the case of E. L. Joseph, electrical engineer. 

At the Glasgow Sheriff Court on 23rd inst., the examination of 
Harry Wilks, electrical engineer, of Holland Street, was resumed. 
The statement of affairs represented the assets to amount to £288 
exclusive of land and houses in Manila, estimated by bankrupt to be 
worth £4,000. The liabilities were stated to amount to over £1,615. 

The first meeting of creditors under the failure of G. T. Godfrey 
(Godfrey Bros., builders and electrical engineers, Balham and Toot- 
ing), was held on Monday at the offices of the official receiver for 
the Wandsworth District, Railway Approach, London Bridge, S.E. 

The case of Edward L. Joseph, electrical engineer, late of the 
Northampton Works, Northampton Grove, Canonbury,and managing 
director of Williamson & Joseph, Limited, came before Mr. 
Registrar Hope, on Thursday, at the London Bankruptcy Court, it 
being in the list of the day's examinations. It appeared, however, 
that the trustee had only just received his certificate of appoint- 
ment, and required further time in which to conduct his investi- 
gations prior to proceeding with the public examination of the 
debtor. By consent of all parties the hearing was adjourned to 
July 13th. 


Liquidation Notices.— The London Gazette contains 
notice of the voluntary liquidation of Messrs. Williamson and 
Joseph, and the appointment of Mr. S. P. Child, 42, Poultry, E.C., 
as liquidator. 

A second notice says that on June 14th Mr. Justice Wright 
made an order that the voluntary winding-up of Messrs. William- 
һоп & Joseph, Limited, should be continued, subject to the 
supervision of the Court. 


The London and Lancashire Electric and General Engineering 
Company is to be wound up voluntarily, Mr. F. A. Franklyn being 
appointed liquidator. 

A meeting of Electricity, Limited, will be held at 624, Fore 
Street, E.C., on July 28th to receive the report of the liquidator, 
Mr. P. W. Davis. 

In the Chancery Division on Monday a compulsory winding-up 
order was made against the Chitty Dynamo and Motor Company, 
Limited. 


Changes of Address.— Mr. W. L. Preece notifies that his 
address is now 13, Queen Anne’s Gate, and not 39, Victoria Street. 

Messrs. Sanders & Co., general agents for Messrs. Burnham, 
Williams & Co., of the Baldwin Locomotive Works, have removed 
their London office from 36, Lime Street to 110, Cannon Street, E.C. 

Mr. Carl Quiltmann, electrical importer and agent, has removed 
from 17, Jewin Crescent, E.C., to 3, Cloth Street, Aldersgate 
Street, E.C. 


Dissolutions of Partnership.—Messrs. P. Н. Tewson, 
and R. H. Streatfeild (Tewson & Streatfeild, electrical engineers, 
Bucklersbury, and Regent Street, London), have dissolved partner- 
ship. P. H. Tewson attends to debts. 

Messrs. Н. Nuttall, F. W, Heaton, and Н. Smith (Heaton. Smith 
& Co., electrical accessories manufacturers, Salford), have dis- 
solved partnership. 


D. Bruce Peebles & Co.— Although the manufacture of 


P. P. P.“ multipolar enclosed and protected motors and generators 
has only been started а comparatively short time, the enormous 
amount of work now on hand has rendered it compulsory for 
Messrs. Bruce Peebles & Co. to erect large new works, which will 
more than treble their present capacity. Amongst the most 
important contracts executed or in hand, since the beginning of 
this year alone, may be mentioned : Several hundred horse-power 
in crane motors and generators for the Scottish Freestone Quarries, 
Closeburn, and New Cove Quarries, Ecclefechan; the electrical power 
transmission of the large hothouse factory of Messrs. Mackenzie and 
Moncur, Edinburgh ; complete equipment of the Stirling Boiler 
Company's shops, Edinburgh ; some hundred horse-power in motors 
for the iron foundry of Messrs. Mackenzie Bros., Edinburgh; 


complete power equipment of the Telegraph Manufacturing Com- 
pany’s works at Helsby; several 100-kilowatt generators for 
the West Kent Electric Supply Corporation ; pumping installation 
for Sanquhar Quarry ; lighting plant for the Consett Iron Works 
Company; four 150-kw. motor generators for the Corporation of 
Glasgow ; 200-kw. traction generators and boosters for Aberdeen 
Corporation ; 110-kw. traction generator for Corporation of Dews- 
bury, &c.; several hundred horse-power in enclosed motors for 
Messrs. Holloway Bros., Islington, comprising several 70 H.P. 
enclosed motors, which are amongst the largest standard enclosed 
type motors in the country ; also motors for various central sta- 
tions, for pumping, driving economisers, destructor blasts, stoking, 
ventilating, and various industrial purposes, for the Corporations 
of Canterbury, Middlesbrough, Pembroke, Rochdale, Pontefract, 
Liverpool, Bradford, Manchester, &c. We understand that Messrs. 
Bruce Peebles & Co.'s traction generator department is assuming 
large proportions, and there shortly will be erected some of the 
finest heavy machinery obtainable to deal with this class of work 
to the best advantage. Standardization and special design and finish 
are claimed to be highly responsible for the success of this firm. 


List.—Mesers. Fletcher Bros., of Ashton-under-Lyne, 


send us a list describing their pendulous isolating valve. 


London County Council.—It was decided at a meeting 
of the Council on Tuesday to lend £10,000 to the Newington Vestry 
for electric lighting purposes, this being the fourth instalment of à 
total sum of £50,000. As in the case of the previous instalments 
it was agreed that no repayment of principal should be made 
during the first three years, the repayment being distributed over 
the remaining period of 39 years. 

The Highways Committee reminded the Council that the Board 
of Trade had granted a provisional order to the Charing Cross and 
Strand Electricity Supply Corporation in respect of the City; under 
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the title of the City of London Electric Lighting Order, 1899. The 

‘provisional order had been brought into conformity, as regards 
provisions relative to the Council's embankments and subways, 
with those issued in 1890 for the same area, and it contained an 
additional provision, not inserted in those orders, that the Council 
should be supplied with a map showing the area of supply under 
the order. In addition to this the Committee stated that the 
order contained & new clause providing that the generating station 
might be situated outside the area of supply, but that the approval 
of the local authority concerned was necessary before a station 
could be built in ita district. 

It was reported that Mr. D. Нау, one of the joint engineers of 
the City and South London Railway Company, had on behalf of 
that company and of the London & Brighton Railway Company, 
submitted for the approval of the Conncil plans showing proposed 
arrangements in connection with the joint subway between the 
first-named company's station at Denman Street and the latter 
company’s London Bridge station. The company's engineers 
stated that the Board of Works has raised no objection to the plan, 
which the County Council decided to approve. 

The Parliamentary Committee reminded the Council that on the 
20th inst. they reported that clauses and an agreement had been 
provisionally settled with the promoters of the London United 
Tramways Bill, and that they had instructed the Parliamentary 
&gent to withdraw the opposition of the Council, provided the com- 
рапу agreed to those terms. The Committee now stated that the 
company had accepted the clauses and agrecment, and that the 
Council's objections had consequently been withdrawn. 

The Council resolved, on the recommendation of the Building 
Act Committee, to approve plans submitted on behalf of the 
Vestry of Islington for an addition to the generating station in 
Eden Grove, Holloway. It was also decided to approve plans for 
the conversion of an existing building into a generating station in 
Osborn Street in accordance with plans submitted by the White- 
chapel Board of Works. 


The Hart Secondary Battery.—We have received from 
the Hart Accumulator Company, Limited, а sample positive grid 
of their latest lighting type plate, and also one of their patent non- 
corrosive connections, of which we give an illustration. In the 
grid, each pellet is securely locked in its place by à small leaden 


lip rolled over by a special process, the paste being thus kept 


firmly in position. The same principle is carried out in all the 
Hart types, especially the traction type, the result claimed being 
that it is impossible for disintegration to take place. Buckling is 
declared to be prevented by strong ribs running diagonally across 
the plate, which strengthen it. The grid is constructed on the 
girder principle with lattice work arranged alternately on either side. 


Municipal Trading.—At a meeting of members opposed 
to the extension of municipal trading, held in one of the committee 
rooms of the House of Commons on Monday, Sir John Lubbock 
presiding, a resolution was adopted, on the motion of Mr. Charles 
McArthur, seconded by Mr. Kimber, expressing regret that the 
Government have, up to the present, found themselves unable to 
appoint the joint committee on municipal trading which was 
promised at the commencement of the Session, in concurrenco 
with the resolution of the Society of Arts and the London and 
other Chambers of Commerce —“ That it is inconsistent with such 
promise to confer further powers for trading purposes on munici- 
palities until such committee has investigated the subject and 
reported thereon." Tho Times says that the following were 
appointed an executive committee to watch future developments 
and initiate such action as may be deemed necessary :—Sir John 
Lubbock (chairman), Mr. C. McArthur, Mr. Whitmore, Mr. W. L. 
Lawrence, Mr. Boulnois, Mr. Bonsor, Mr. Jackson, Mr. Kimber, 
and Mr. Cohen (hon. secretary). А copy of the resolution roferred 
to above was, after the meeting, forwarded to Mr. Balfour. 


The Removal of Wool from Skins by Electricity.— 


А process has recently been patented by а Bradford syndicate for 
removing wool from skins by means of an electrical apparatus. 
The invention originated with a Bradford lady, Mrs. S. L. Johnson, 
and consists of an electric cautery or fleshing knife in such & 
handy form that the wool may be shorn or cut from the skin 
rapidly, and without injury either to the woolorto the pelt. The 
form of the apparatus, which is held by the hand, is shown in the 
accompanying illustration. Electric cables which pass through 
the handle, and whieh are not shown in the illustration, are 
connected to the two terminals and from thence the current is 
passed through а wire of platinum-iridium alloy, which is thus 
rendered incandescent, The wire is fastened to and supported by 


a highly refractory substance, specially made for the purpose, the 
current required being about 60 amperes at a potential of 4 volts. 
The method of removing the wool is simply to push the cautery 
along the surface of the skin. The red-hot knife—if it may be so 
called—immediately mows down the wool, and the only limit to 
the speed at which the work can be done is the deftness of the 
operator. The work is performed so quickly that the heat in no 
way injures either the skin or the wool. It is estimated that a 
girl, with a few hours’ practice, would be equal to de-wooling from 
eight to a dozen skins per hour, and the cost of the current is so 
exceedingly small—boing estimated at the thirty-sixth of a penny 
an hour—as to be almost a negligible quantity. The advantages of 
this system of pulling will be obvious. The wool itself is not 
injured by lime, chemicals or any other objectionable influence ; 
the mere singeing of the end of each fibre is, mdeed, imper- 
ceptible, and might, possibly, bo even found to be advantageous 
rather than otherwise. The skin, which presumably has been 
sun-dried in Australia or South America, immediately after the 
slaughtering of the sheep, is in itself in a more perfect condition 
for the tanner to deal with, and the cost of the process must work 
out at something very much less than any of the prevailing 
systoms. It is estimated that, in any of the present methods, it 
costs the fellmonger 4d. per skin to wet down, lime stove, or sweat 
it into a condition for the puller, and the pulling wages range 


from 54d. to 84d. per dozen skins. The cost of the apparatus is a 
mere trifle, and it is obvious, therefore, that this invention 
promises to effect such an economy that it will, as stated above, 
practically amount to a revolution in method. Some of the 
largest fellmongers and tanners in the country, as well as many 
leading combera, and others engaged in the trade in Bradford, 
have seen the invention at work, and, without exception, have 
signified their marked approval of the idea. The number of 
sheep annually slaughtered in Australia, South America, in this 
country, and on the continent of Europe, runs into many millions, 
and except during a very brief period of the year—about shearing 
time—these sheep are killed with tho wool on the skin. How to 
get the wool off is a problem which has had many solutions. The 
most common processes in general use, perhaps, are the steeping 
of the skin and wool in lime water, and the sweatiug of the skins 
by steaming then, and piling them one upon another, thus 
inducing an incipient stage of decomposition. In both instances 
the wool is pulled from the skin by hand, and the process is most 
obviously an offensive one. Moreover, both wool and skin suffer 
to some slight extent in quality, and especially in the case of 
limed skins is wool deteriorated. 


St. Helens Cable Company.—This company, of War- 
rington and St. Helens, has been formed with & nominal capital of 
£560,000 and £32,000 in debentures. The company has its own 
wire drawing plant in St. Helens and large апа commodious works 
for the manufacture of all classes of electric cables at Warrington. 
It is also adding an up-to-date rubber manufacturiog plant, so 
that rabber cables will be manufactured at a low cost, saving all 
intermediate profits. The same department will also manufacture 
general rubber goods, specially for electrical purposes, and we hear 
that some new specialities for the equipment of central stations are 
to be manufactured in this department. The management of the 
electric cable and rubber works is in the hands of Mr. G. E. Heyl- 
Dia. The St. Helens works will be principally occupied with 
Admiralty and other contracts for steel ropes, while they will also 
produce the copper wire for the cable department works at 
Warrington. Mr. G. E. Heyl Dia is chairman, and he and Mr, 
William John Glover, are managing directors. 


Sale.—Offers are invited for the sale by tender in one lot 
of the stock-in-trade (electrical fittings and accessories) of Binko, 
Ridsdale & Co. (in liquidation). See our Official Notices” this 
week for further particulars. 


Smoke Nuisance.—At Bow Street, last week, two sum- 
monses were down for adjourned hearing against the Charing Cross 
and Strand Electric Supply Corporation, Limited, charging them with 
having allowed a smoke nuisance to be caused by their furnaces. 
Mr. Avory had submitted that the company was entitled to excep- 
tion under Section 24 of the Act, they having taken every means to 
prevent the escape of black smoke compatible with the fulfilling of 
their statutory obligations with regard to the supply of electricity, 
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but Sir James Vaughan now said that this, though having an 
important bearing on the determination of the penalty to be inflicted, 
could not be an answer to the charge if the existonce of a nuisance 
were proved. Evidence was given to show that only the best 

ossible coal and the best known furnaces were employed, and that 
black smoke was emitted only for a minute at atime a few times 
during the day immediately after stoking, and thie was inevitable. 
At the company's works at Lambeth the difficulty had been over- 
come by the use of different boilers and & forced draught, but here 
it was а question of space. Mr. Avory said that in order to enlarge 
their premises the company would have to purchase two theatres 
and a church. Sir James Vaughan said, according to the Times, 
that if the company had succeeded in abating the nuisance at 
Lambeth they must be able to do so at their worksin Maiden Lane. 
At any rate, they should make an effort in this direction, and the 
non-success of this effort would be the best answer to any future 
summons. The defendants were fined £5 and £5 5s. costs on these 
summonses, and a further summons which had been adjourned sine 
dic that an expert might report on the construction of the furnaces 
was withdrawn on tha payment of £5 5s. costs. 

The Great Central Railway Company has been fined at Maryle- 
bone for permitting black smoke to issue from ita hydraulic and 
electrio lighting works chimney at Grove Road, 8t. John’s Wood. 
The company was fined £5 on each of two summonses with £10 10s. 
costs, and an abatement order was made in reference to another 
summons with £2 2s. costs, and another summons was dismissed, 


Trade Announcement. — Messrs. Birnett & Jonee, 
electrical engincers and contractors, have recently taken new 
premises at 30, Kingsland Road, Shoreditch. 


Trade Routes. — Seli’s Commercial Intelligence ist nes 
with its July let number a double-page map showing the great 
altorations which are expected to be made in the trade routes 
throughout the world in the near future. This should be of interest 
to exporters to foreign parts. 


Tramway Manuals.—With reference to our review of 
t Duncan's Tramway Manual last week, Mr. W. Alderson Smith, 
of Donington House, W.C., writes as follows: 


In your comments last week on Duncan's very useful“ Manual of Tramways’ 
Omnibuses, and Electric Railways," you state —'' The time has hardly arrived 
for the publication of an English electric tramway manual, as the number of 
electric lines, and consequently the numter of officials is comparatively small, 
though we do not doubt that with the development of electric traction, some 
such directory or handbook will make its appearance. May I be allowed to 
po out that Mr. Gar: ke's Manual of Electrical Urdertakings,’ which ів now 
n its fourth year, contains a section specially devoted to electrical tre mways 
and railways, and I do rot think it will be found that a single undertaking, or 
the nM of any of the officials connected with such undertaking have been 
omitted.“ 


We have not the least wish to underestimate the importance of 
the work to which Mr. Smith refers. It is undoubtedly a publica- 
tion of sterling value, which everybody finds of considerable service 
ав а manual of telephone, telegraph, electric lighting, tramway and 
manufacturing undertakings, and also as a directory of electrical 
directors. But our reference was to an electric tramway manual, 
pure and simple, whereas the work referred to contains, as we have 
indicated, much that is not essential to the tramway manager or 
engineer, 
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ELEOTRIO LIGHTING NOTES. 


Bangor.—A Local Government Board inquiry was held 
by Col. Blacke on Saturday re the Council's application for а £4,500 
loan for erecting a dust destructor in connection with the electric 
lighting station. Mr, Medhurst produced plans of the proposed elec- 
tric light works and destructor. The destructor, he said, would bea 
high temperature one, with a foroed dranght similar to those at 
Olduam, Leyton, and Llandudno. The destructor would have two 
celle, each consaming 10 loads a day normally. He expected to 
develop about 15 to 20 Н.Р. from the destructor, and as the electric 
light installation incladed accumulators, the power developed by the 
destruotor in the daytime would assist in the lighting of the town at 
night. 

Beckenham,—The Local Government Board has sunc- 
tioned the electric lig) ting loan. The British Insulated Wire Com- 
pany has eutered into a contract with the Bromley electricity works 
hereby tbe latter will give a temporary supply for the whole of 
B.ckenham until the electricity worka are completed. Tke Becken- 
bam works may no: be ready until Christmas or March next. The 
surveyor is conferricg with the Frce Wiring Oompany as to а pro- 
poscd tree wiring contract, 


Belf1st.—The Electric Committee has accepted a tender 
of Mr. W. D'ennan for wiring the Counci) Сі amber. А deputation 


from the Electric Committee is to corsult with the Public Health 


Committee as to the utilisation of steam from the proposed refuse 
dest ructors. 


Boncharch (I.O W.) .— A public meetirg has resolved 


in favour cf the adoption of electricity for street lighting. 


Bournemouth.—The electric lighting of the pier, the 
equare, and the Lower Pleasure Gardens, is nearing completion. 


Chelmsford.—The Town Council has decided to offer the 


Ohelmsford Electric Lighting Oompany £24000 for its under 


taking. 


Coatbridge.— The proposal to. negotiate for the purchase 
of the undertaking of the Scottish House-to-House Electricity Com. 
pany comes before the next Oouncil meeting. 


Derry.—At a meeting of the Lighting Committee on 
20th inst. Mr. M „ electrical engineer to the О tion, eub. 
mitted bis report, which contained statistics ae to the expenditure 
and profits or loss in several English and Scotch cities of about the 
same siz» as Derry in connection with electric lighting. After die 
cussion it was decided to have the information contained in the 
engineer's report printed and circulated among the members of the 
Council. Oouncillor McOavl moved:—" That we advertise for a 
suitable company to provide electric lighting and electric traction 
for the city if practicable, taking over the public lighting and 
electric station at a valuation, with all machinery in connection with 
it, for а period of 25 years." After discussion the motion was lost, 
the votes being 5 in favour and 6 against. 

The British Thomson-Houston Company has laid a proposal before 
the Council for extending the supply of electricity taking over 
the powers and obligations and laying down a system of private 
lighting. The company seems to be willing that the Corporation should 
retain and work the present arc lighting plant for street lighting. Tos 
company aleo wants, in connection with the proposal, powers to con- 
struct and work electric tramways оп the trolley system 
throughout the city, and the Corporation to support the com. 
pany's application{ty order in Oouacil or Act of Parliament fot 
this purpose: the Oorporation to also consent to and support the 
transfer of the existing tramways to the company. The company 
olsim that under their scheme the cost of public lighting to the Cor- 
poration would be very considerably reduced. The electric lighting 
and power supply would be available for the autumn of 1900. 
The combination of generating stations for lighting and tramways 
would enable the citizens to obtain electrical energy for light ot 

at а very low unequalled in any place of the size of 
donderry. The letter will be laid before the next meeting of the 
Lighting Committee of the Corporation for their consideration. 


Dorking.—The District Council is in no particular hurry 
to carry out its electric lighting powers, nor will i£ allow a company 
to do so. The Electric Power Distribution Company has made a 
proposal to light the town electrically, but the Council is replying 
that it cannot enter into a contract of the kind at present. An argu: 
ment used against the introduction of eleotric light is that it would 
be “ manifestly unfair to the Gas Company ” ! 


Dundee.—In a recent statement to the Gas Commission 
re the estimates of the gas department for the present year, Mr. 
George Ritchie, convener of the Finance Oommittee, said that the 
revenue of the electrical department was set down at £10 675 164. 54., 
and the A eet £10,065 12s. 6d., leaving an estimated surplus of 


£610 4s. 3d. In Glasgow the capital stood at £1,275,529, and the 
revenue at £631,644, the percentage of revenue to capital being 495, 


while in Dundee the capital stood at 2411 763, and the revenue ai 
£82,790, the percentage of revenue to capital being 201. He pro 
posed that the gas rate b> fixed at Зе. 4d., and that electricity be sup 
plied at 6s. 8d. for 20 units, at 4d. per unit above 20 unite, 3d. per 
unit above 10,000 units, and that 9d. per unit be charged for motive 
power. Oonsiderable discussion followed, after which tbe estimates 
were adopted. 


Fishguard.—The Fishguard Water and Gas Company 
have given notice to the Haverfordwest District Council that they 
intend next session to apply for rt роте order authorising them 

y for pu 


to supply electrical energ cor private purposes within the 
parish of Fisbguard. 


Gateshead.— On Monday a Select Committee of the 
House of Commons, under the chairmanship of Sir Wm. Houlds 
worth, considered the Gateshead Electric Lighting Provisional O:der. 
Mr. Moon appeared for the promotere—the Electrio Power Distri- 
bating Company—and Mr, Littler, Q O, and Mr. Shaw pego 
the opponents, the Gateshead Corporation. Mr. Mocn said the enli 
point between the promoters and the Corporation was as to what 
provisions should be inserted in the order. The promct:rs, in pro 
posing to supply electricity within the borough of Gateshead, hed 
applied to the Corporation under the Electric Lighting Act cf 1888. 
There were meetings between the Corporation and the company, 
conditioos were laid down by the Corporation which the promoters 
were perfectly williug to carry out. The only question was whether 
they should be carried out by provisions to be inserted in the 
provisional order, or whether they should te carried out by 
an agreement between the Corporation and the company. Tbe 
matter hid been before the Board of Trade. Is was pro 
posed that all matter affecting public interests generally 
should be inserted in the provisional order, but that all matters 
affecting individuals such as the cost of motive power, &c., sheuld be 
the subject of agreement. Aft-rrome legal argument, th» Committee 
adj urn d for the attendance of a Board of Trade official to explain 
why they objected to the provisions being put in the provisi nal 
order. Mr. Pelham, of the Board of Trad-, said as the Committee 
were aware tne B.ard of Trade were given very full powers witb 
regard to provisional orders, and promoters bad been obliged tospply 
to the Board of Trade for provisional orders instead of proceeding by 
Bill. A model form had been settled after long consideration and 
deliberation, not only by the Board of Trade bat also by the Joint 
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Committee of Parliament, and the Board of Trade had endeavoured 
as far as possible to keep the orders uniform, and they were, ae a 
matter of fac*, almost uniform. Of course there was some variety 
as regarded the maximum of price. The Board of Trade did not wish 
to shut out any improvement in the future, and when some different 
system had been proved svcccssful by experience, they would 
certainly ba willing to consider an alteration of the provisions which 
they would put in if asked for in all orders. But as re 

the proposals which he understood the Committee had before them 
now, the Board of Trade felt that they had had no experience 
as yet. They felt that there had been no experier cs as yet whether 
the coin-freed meter system would succeed, or whether free wiring 
was a system which should be promoted, therefore the Board of 
Trade felt unwilling to put these provisions in the order. They 
had no objection to the promoters making an arrangement with the 
local authority to provide a supply of energy and free wiring ae pro- 
posed in the Bill, but they felt that if they were inserted in the pro- 
visional order it would become more or less stereotyped, and would 
be claimed by every other local authority in the future, and the 
Board of Trade would have to give their sanction to & system which 
they were not yet convinced would be fair and proper. There were 
something like 90 orders made that year by the of Trade, and 
nearly as many last year, and in all these cases the orders had been 
made almost uniform from beginning to end. The Board of Trade 
did not see anything very peculiar about the circumstances of Gates- 
head such as to make it desirable that special provisions should be 
inserted. The order in its present form was settled in 1890, after 
long inquiry by Major Marindin. He had nct seen the proposed 
agreement. 

gue Chairman: It could only be revoked by mutual consent ?— 

es. 

I suppose if the provisions were in the order there would be means 
of getting out of them ?— Only by an amending provisional order. 

The Beard of Trade feel that it is a new departure, and they are 
not prepared to acquiesce in this new departure which would be a pre- 
cedent ? —Yes. 

Mr. Pelham said that, with regard to the price to be charged for 
lighting and for power purposes, the Board of Trade had been advised 
that when the power once entered into private premises the under- 
takers could not control the use to which it might ba put, and con- 
sequently they had always, up to now, refused to allow different 

rices for the light and power. However, he could nof press tbat, 
use the Board of Trade had departed from it in the case of the 
City of London electric lighting. They believed there would be 
some difficulty in enforcing it, but they had allowed them to have the 


power. 

Mr. Littler, Q.C., argued that the Board of Trade had no right to 
take the position they did, because it was only owing to'the under- 
takers agreeing to these conditions that the Oorporation gave its 
consent. He contended that if the conditions were not allowed, the 
order should be refused on the ground of want of consent. These 
coin-freed meters were very common throughou? the country, and 
why should not the Corporation have the opportunity of trying them? 
Another thing they were very anxicus about was the free wiring. 

The chairman said the Committee were of opinion that the pro- 
visions should be inserted in the provisional order. They thought all 
Committees of Parliament should pay attention to the advice of the 
Board of Trade in these matters. At the tame time, the matters before 
them seemed to be matters of small detail, and in that case they 
could decide in opposition to the advice of the Board of Trade. 

The Committee then proceeded to adjust the clauses. 


Greenock.—he Secretary for Scotland has consented to 
the borrowing of £100,000 for the execution of capital works under 
the Greenock electric lighting order. The engineer has reported to 
the Electricity Committee, stating that the National Electric Wiring 
Company proposed to c:ntract with the Police Board for installing 
the electric light on consumers’ premises, in return for which a charge 
of ld. per unit is made on all current consumed. The committee 
recommends the board to enter into an agreement with the company 
on the understanding that such sgreement may be terminated by 
giving six months' notice. 


Heckmondwike.—The District Council have resolved 
to ask the Local Government Board's sanction to their 
system for supplying electrical energy, and have instructed their 
electrical өп to prepare the necessary plans of the scheme, to 
. enable the Council to apply for borrowing powers. 


Hull.—Mr. Barnard, the City electrical engineer, has 
. reported to the Guardians that the cost of lighting the workhouse by 
electricity willbe about £1,000. 


Ingleton.—The statutory meeting of the Ingleton Elec- 
tric Light and Power Company was held on 14th inst., and it was 
reported that of £4,000 registered capital, about £2,000 had been 
taken up locally. There were 130 shareholders. As a large battery 
is advised by the engineers, the initial outlay will exceed £2,500, the 
amount of the original estimate. It was stated that more capital 
must be subscribed before the contract could be let, and some 5 
holders agreed to take additional shares. 


Johannesburg.—A contemporary says that the electric 
lighting installation of the buildings now approaching completion 
erected for the Standard and Diggers’ News, Johannesburg, will 
include two continuous current dynamos of 96-kw. each, made by 
Messrs. Orompton, also a dynamo to feed 150 lights; a switchboard 
capable of controlling 20 branch circuits; and boilers, engines, and 

umping plant, the whole supplied by Messrs. Davey, Paxman and 
o., Limited, Colchester, through their South African representative, 
Mr. J. W. Logan, M. LM. E. 


Kingston.—To-day (30th inst.) a Local Government 
Beard ir quiry is to be held re the Council's £15,000 loan. 


Leatherhead.—The Council has received a letter from 
the English Iadustrials Company, Limited, making certain proposals 
regarding the lighting of the district by electricity. A member pro- 
posee to move at the next meeting that the Oouncil offer to sell or 

ase the provisional rights. 


Llandilo.—It has been unanimously resolved at this 
popular Carmarthenshire trading centre, by public meeting, to have 
the town lit by electric light at an estimated cost of about £1,500. 


Llandudno.— At the last Council meeting the engineer 
reported that all the electricity works’ machines were working up to 
their full load, and in view of the extensions of mains required, and 
increased number ef consumers, it would be wise for the committee 
to consider the advisability of putting down more plant. Mr. Llewelyn 
Preece, who was present, stated that his brother (Mr. A. H. Preece) 
was of opinion that the committee should provide at once for at leas! 
150 kilowatts more, at an estimated cost of £3,000. It was decided 
to ask Mr. Preece to present a written report upon the subject, taking 
into consideration the probable requirements of the light railway 
company, snd that he be asked to see Mr. Dickinson, the company's 
engineer. Mr. Warwick Webb wrote, stating that the directors of the 
light railway company had decided to accept the terms of the Council 
for the supply of current for working the proposed railway, and that 
the company would give due notice as to the date when the current 
would be required. The Council bas asked the directors to give at 
сол months’ notice as to the date when the current would be 
require 


Llanelly.—The Highways Committee has decided to defer 
consideration of the Gas Company's proposal until the committee 
dealing with the electric light has reported. 


London.—Prof. Kennedy, engineer-in-chief to the 
Westminster Electric Bupply Corporation, Limited, has written to 
the St. George's Vestry with regard to the steam from the Corpora- 
tion's works emanating from the Vestry's sewers, that he had given 
instructions to cease the use of condensation entirely at present, 
further that the new pipes had been completely laid to the canal, but 
the contractors had not yet delivered the pumps for use with them, 
во that they could not at present get any ben«fit from them. In 
another letter Prof. Kennedy stated, in regard to the complaint about 
smoke and grit proceeding from the company's premises, that it did 
not come from their chimney. The Vestry has decided that the sur- 
veyor be requested to employ someone to watch the company's 
chimney. 

The Metropolitan Electric Supply Oompany will apply to the 
London County Oouncil for their approval to the standard pressure 


- being altered to 200 volta. 


The City Press of Wednesday stated that Mr. O. G. Algar was 
to present to the Oourt of Common Council & report from the 
Streets Committee on the proceedings which have taken place 
before the Board of Trade on the subject of the future supply of 
civic electricity. The committee wili recommend the Court to 
defend the action which is threatened by the City of London 
Electric Lighting Company unless the company is prepared to make 
such terme, as regards efficiency and cost of lighting, as will confer 
greater benefit upon the consumers and ratepayers of the City, and 
thereby enable any invalidity of such contracts to be removed, if 
necessary, by a fresh agreement. Tne committee will also submit a 
letter from the Board of Trade intimating that they now intend to 
grant their consent to theadditional system of supply by continuous 
current proposed to be given by the City of London Electric Light- 
ing Company. The committee recommend that the Board of Trade 
should be asked to further delay giving its approval to such addi- 
tional system of supply. The committee will bring up а report upon 
the steps which have been taken to obtain the insertion of all necet- 
sary clauses for the protection of the tion in the provisional 
order to the Oharing Oross and Strand Electricity Supply Oorpora- 
tion. Notice has since been received of the intention of that com- 
peny to oppose the Bill with & view to obtaining an extension of the 
period for compulsory purchase. 

Middlesbrough.—The Local Government Board has 
sanctioned the £36,000 loan for electricity works. The North-Eastern 
Railway has inquired whether, when, and upon what terms the Oor- 
poration would be able to supply current for driving 20 electric cranes 
which the company proposes to erect at Middlesbrough Docks. 
After confarring with Mr. Robert Hammond it was found that to 
supply so large я ишу of power would necessitate doubling the 
capacity of the w now erecting, also that the Oorporation would 
not be ready to supply for at least 12 months. It is thought that 14d. 
to 21d. per unit would be the The Electric Lighting Oom- 
mittee is a meeting between Mr. Hammond and the 
engineer to the railway company. 

Monmouth.—At the last Town Council meeting the town 
clerk read a letter from Messrs. Bramwell & Harris intimating that 
the contractors could not now make a third turbine similar to thetwo 
already working at the same contract , and suggesting that a 
second-hand turbine be used, which would require a steam engine, not 
being made for water-power. The matter was discussed at some 
length, and it was eventually agreed that the town clerk write Mesers. 
Bramwell & Harris again, asking them to proceed at once with the 
construction of a third turbine according to the contract. 


Morecambe.—A Local Government Board inquiry was 
held on 23rd inst. by Colonel Ooke into the Council's application for 
a £5,000 loan for a Beaman & Deas refase destractor in 
connection with the electricity works. 
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Newark.—The Council bas received a letter from the 
Board of Trade with reference to electric lighting, and & committee 
bas been appointed. 


Neyland.—The Parish Council have decided to let the 
question of electric lighting stand in abeyance untilsuch time as 
they are endowed with urban powers. 


Oswestry.—Last week the Council resolved to seal the 
contract for the purchase of the undertaking of the Oswestry Electric 
Light and Power Company. 'The company's managing director, Mr. 
E. Bremner Bmith, has offered to act gratuitously as consulting 
engineer for a period of five years. Application is to be made to the 
Local Government Board to borrow £18,000 for purchasing and 
carrying on the works. Mr. Hawtayne is to report as to arrange- 
ments for future working, &c. The company Had been requested to 
purchase no more plant without the consent of the Council. 


Rhyl.—The Urban District Council have discuseed the 
desirability of engaging an engincer to advise them as to an elcctrical 
scheme, and it has been decided to apply to Mr. Preece for his 
terms. 


Romford.—The District Council is notifying the Rural 
District Council that it intends including the area of the Romford 
raral parish in its provisional order to be shortly applied for. 


Sheffield.—It is stated that the Brightside and Carbrook 
Co-operative Society have ordered a complete electrical installation 
for their Pinfold Lare premises, both for lighting and power. The 
plant is to consist of a National gas engine, dynamo, and several 
motors for driving lifts and various machines. The costof the work 
will probably exceed £1,500. The Woodhouse Dope Btores 
are 8 lighted by electricity generated by a s plant on the 
premises. 


Shildon,—The Urban Council has received replies from 
various firms in relation to an electric light installation, and the 
surveyor is supplying particulars to some of them, and also asking 
the Electric Construction Company at what terms they would 
comply with the district’s requirements. He has been instructed to 
06 representatives of апу of the firms who may wish to inspect the 

strict. 


Sittingbourne.—The S.ttingbourne (Kent) Co-operative 
Bociety, Limited, have accepted the contract of Messrs. Stevens and 
Barker, of Maidstone, to lay down plant for the purpose of lighting 
the whole of their premises by electricity. 


Swansea,—The Local Government Board has sanctioned 
the borrowirg of £52,046 for electric lighting purposes. The further 
amended plans for the generating station have been approved, and 
the engineers bave been instructed to forthwith proceed with the pre- 
paration of the detail drawings and specifications of the works, and 
to engage a surveyor to take out the quantities for the buildings; 
the Board of Trade has approved of the proposed system of supply, 
and the desiga of the combined lighting and tration poles, and the 
pcsitions of the same have also been approved. 


Tewkesbury.—The Urban District Council has resolved 
that it is desirable to adopt electric light for the borough, and а com- 
mittee is inquiring the cost of & provisional order and preparing an 
estimate as to а scheme. 


Walker.—At 'Tuesday's meeting of the Urban District 
Council the Electric Lighting Committee reported the success of the 
Walker Order Confirmation Bill in the House of Commons, and 
stated that it would be through the House of Lords and ready for 
the Royal Assent within 10 days from now. The Committee thought 
that no delay should take place in obtaining a site for electric light- 
ing generator and refuse destructor, and recommended that the 
cbairman, vice-chairman, and clerk be authorised to negotiate with 
the Newcastle Corporation with the view to obtaining the same. 
Bince the Bill bad been passcd in the House of Commons a letter had 
been received from the Tyneside Electric Power Company, enclosing 
& list of directors, and stating that the company intended to apply for 
& provisional order authorising them to supply electricity in the 
Walker district. The Rev. Father Berry, in moving the adoption cf 
the report of the Committee, congratulated all the members of the 
Council on their victory over the gas company, and on the success of 
their application for a provisional order, although the company had 
50 witnesses and the Council only six. The report was adopted, the 
application of the Tyneside Electric Power Oompany not being dealt 
with, and this concluded the business. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Accrington.—There is a deadlock in the negotiations for 
the proposed sale of the undertaking of the Accrington Tramways 
Company to the British Electric Traction Company for £55,000, the 
three Corporations cf Accrington, Haslingden and Rawtenstall 
having agreed upon the desirability of municipalising the lines and 
refusing to grant any extension of the lease. 


Bath.—At a meeting of the City Council on Tuesday it 
was resolved, on the recommendation of the Electric Light Com- 
mittee, and on the motion of Alderman Taylor, to oppose the appli- 


ct 8 H.P., and can attain a 


cation made by London financiers for an order to institute a 

of electric tramway for the city and district. The Council resolved 
to apply for an order in Novembar, Alderman Taylor explaining 
that it did not necessarily follow they would lay down the trams 
themselves. They might dispose of the order, retaining the whip 
hand. A resolution was passed 55 the application for 
another loan for electric lighting purposes to the amount of £26,000. 
This sum is in addition to £55,275 already advanced, and covers 
mainly the cost of extending mains to different parts of the city at 
present unserved. 


Belfast.—The Belfast Mechanical and Engineering 
Association last week visited the e e works of Messrs. Workmen, 
Clark & Oo., Limited. A feature of these works is the 
pr of electricity for driving the whole of the machinery, 
tools and cranes, current being supplied from a central station. The 
pre house contains two large compound en Fx anri of develop- 

g about 500 and 200 H.P. respectively, w ve twod 
supplying current at 220 volte. A switchboard occu one 
end of the engine room. All the principal shops are divided into 
sections, each having its own motor. | 


Berlin.—A novel electric tramway has recently been 
constructed in Berlin to connect the two offices of the Allgemeine 
Electricitats Gesellschaft, in the Schiffbauerdamm and in the 
Louisenstrasse. The line is an overhead one, the track being carried 
cn brackets atteched to the walls of the buildings. It is 200 metres 
long, and, starting from the first floor of the Schiffbauerdamm, rises 
at the rate of 1 in 18. The electric tramcar is provided with a motor 
speed of 8 kilome per hoar, а rapid 
кен "i communication between the two offices being in this way 

or 


Blackheath.—An influential committee has been formed 
to oppose the propored scheme of electric tramways across Black. 
heatb, and a ге has been sent to the London County Council 
setting forth the undesirability of the proposed tramway. 


Cheltenham.—The Light Railway Commissioners on 
23rd inst. held an inquiry into the application by Mr. T. Nevins for 
an order to construct a light electric railway from Cheltenham to 
Cleeve Hill. The line would run from Lansdown о the boroogh 
of Prestbury, Southam, and on to Cleeve, a distance of 5 miles 6 fur. 
longs. The estimated cost for а standard gauge line would be 
£46,500, but as a 3 foot 6 inch gauge bas been resolved upon the cos 
will be materially reduced. appeared that a covenant of the 
Pittville Estate (including Wellington Road, over which the lise 
would be Jaid) prohibited heavy vebicles and the carrying of material 
through Wellington Road, and the chairman said they could not 
allow the railway to go through that road. After consultation, the 
promoter abandored the portion through the town, and proceeded 
with respect to the portion from Wellington Road to Cleeve. The 
Maycr of Cheltenham (Alderman Norman) handed in a memorial 
containing 3,400 signatures, and gave evidence in sup of the 
scheme, as did others. It was stated in evidence that the inhabit- 
ants of Westbury, Cleeve, Woodmancote, and Southam desired 
the lines. For the opposition it wae contended that the inten 
tion was to secure a network of rails through Cheltenham, and 
that the whole of the intention of the promoter ought to be laid 
before the Commissioners before they gave their approval A further 
argument was that the roads through Prestbury were insufficient. 
The Commissioners will communicate their decision to the promoter 
and the Council as soon as possible. 


Dudley and Stourbridge.—On 22nd inst. there wa 

a trial trip of the electric cars, the power and E d ors 
ut to practical tests for the first time. Mr. W. E. , of tbe 
ritish Electric Traction Oompany, was in charge of the cars, and 
among the party were the Mayor and some officials of the Dudley 
Corporation. The lines have yet to be passed by the Board of Trade, 
ү is expected that they will be opened in about a fortnight ot 

e weeks. 


Dundee,—The Tramway Committee has decided thst 
electric power should be applied to the proposed new 
Road tramway. 


Glasgow Tramways.—On Friday and Monday а Select 
Committee of the House of Commons, presided over by Mr. A. de 
Tatton Egerton, considered the Bill promoted by the Glasgow Oor: 
poration for powers to construct new tramways outside the 
and for other purposes. 

Mr. Balfour Browne, .O, for the ion, said the only quet- 
tion that would be raised before this Committee had reference to the 
падната ш connection with which there wae a petition on 
of the Paisley Tramway Company. The tramways in Glasgow had 
been extended from time to tíme outside the city boundaries, and 
the boundaries had been extended to take them in. What the Cor- 
poration now proposed to do was to make an extension from the 
Halfway House, the present terminus оп the Glasgow boundary, 
through the county of Renfrew, by way of Oardonald and Ralstos 
to the borough of Paisley, and so on to the existing Paisley tram: 
ways. The tramways in Paisley were at the present moment the 
property of the Paisley Tramways Company, but in three years’ time 
they would, under the Tramways Act of 1870, become the p 
of the Paisley Corporation, and when the Paisley Corporation ptr 
chased the tramways they had agreed, by an ent sched 
in this Bill, to hand them over to be worked by the Corporation al 
Glasgow in connection with the Glasgow system. 

Mr. Walter Paton, convener of the Tramways Committee of th 
Corporation of Glasgow, examined by Mr. Evan ‚тен 
account of the tramway system of the Corporation. The districts 
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Cardonald and Ralstcn, he said, were rapidly growing, and stood 
greatly in need of tramways, and not only so, but there was a large 
traffic between Glasgow and Paisley, which could only be accom- 
modated by a tramway system. The Corporation had been approached 
toth by the Renfrew County Council and Paisley Corporation, who 
desired a through service. He considered it absolutely necessary that 
this agreement and this Bill should be passed now in order that the 
position might be defined, and Paisley might know what wae to be 
done with the tramways when the right of purchaee was exercised. 

Mr. Jchn Yourg, the general manager of the Glasgow Corporation 
Tramways, gave evidence as to the success of the Corporation in 
tramway management. The policy of the Corporation, he said, had 
been to link up with the city the various outlying districts, and he 
might add that of the 30 miles of streets upon which the tramways 
were originally constructed, 6 miles, or 223 per cent. were laid in six 
of the neighbouring burghs. He thought it was admitted by all the 
parties that bitherto Paisley had been inefficiently supplied with 
tramways, and he felt confident that the echeme of the Bill was the 
Led Р? could be proposed in the interests both of Glasgow and 

aisley. 

Cross-examined by Mr. Worsley Taylor, Q.O., for the Paisley 
Tramway Company, witness eaid that no doubt if the Paisley Oor- 
poration did not, in 1902, exercise its right of purchase, the Tramway 
Company would be free to go on for another period of seven years, 
and could either work the line iteelf, or hand it over to such a com- 
pany as the British Electric Traction Company. 

Mr. James Мапр, shipowner, of Glasgow, a member of the County 
Council of Renfrew, spoke to the negctiations cf that body with the 
Glasgow Corporation, and the desire of the community in the cut- 
lying districts to Ъз connected by tram wiih Glasgow. Any attempt 
of the British Electric Traction Company to connect Glasgow and 
5 through Renfrewshire would be approved by the County 

. Provost M' Ken zie, Paisley, said the ratepayers on various occasions 
had expressed their dissatisfaction with the present tramway service, 
and he believed they were practically unanimous in support cf the 
proposal that the Glasgow Corporation should take over and work 
the lines. Last year the British Electric Traction Company applied 
for & provisional order empowering them to purchase the existing 
tramways and to reconstruct them and «quip them with electrici'y 
provided that tbe Corporation abstained from exercising their right 
of purchase for a lengthened period. It was almost simultaneously 
with this proposal that it was brougot to the notice of the Corporation 
of Paisley that the Corporation of Glasgow had power to lay their 
tramway lines to within two miles of the boundary of Paisley, and 
that the Corporation of Glasgow intended tə oppose the granting of 
the order to the British Electric Traction Company. It was proposed 
then in Paisley that Glasgow might be willing to take over the lins 
and work if, and negotiations with that object were entered into. 
The Corporation of Paisley came to the conclusion that it was the 
best thing in their interests that the Corporation of Glasgow should 
work and equip th» tramways. 

Mr. Worsley Taylor addressed the Committee on behalf of the 
petitioners. He submitted that no serious complaint had been made 
about the present service in Paisley, and that not one word bad been 
said to suggest that the British Electric Traction Company were 
unlikely to equip and work the line in a perfectly satisfactory manner 
if they got the opportunity. This Bill virtually empowered the Cor- 
poration of Glasgow to buy tbe Paisley tramways, and he argued 


that it was never the intention of Parliament that a local authority 


should be allowed to go outside its own area for such a purpose. Not 
only so, but if the Bill was passed it would inflict serious hardship 
upon his clients. They bad only enjoyed a short lease of this under- 
taking and now it wae to be taken from them. They were to get for 
it the price of old iron. Counsel then went at length into the 
negotiations of the Corporation of Paisley with the British Electric 
Traction Company. А contract, he said, had been drawn up and 
adjusted, and all that was wanted to make it legally binding was the 
seal of the Corporation. He stated tbat the treatment meted out to 
the company had been harsh and unjast, and he asked the Committee 
to show their opinion of it by throwing out the Bill. 

After the Committee had deliberated in private, the Chairman 
announced that they had agreed to pass the preamble, subject to 
certain conditions. One condition was that the agreement between 
Paisley and Glasgow should not take effect until the sections of the 
tramway between Heltway House and the Paisley boundary and 
between the Paisley boundary and the present Paisley tramways wera 
constructed and in operation. Another condition was that words 
be added improving the terms of purchase to be found in Section 43 
of the Tramways Aci cf 1870. Improved terms, he believed, had been 
given in other cases of purchase. Another condition was that the 
agreement should not be finally valid until confirmed in accordance 
with Section 43 of the Tramways Act of 1870. The fourth condition 
was that the promoters should insert a clause similar in effect to 
clause 25 of the Dundee Act of 1898. 

Mr. Balfour Browne said he did not quite understand the second 


condition. 


The Chairman said the Committee were of opinion that the tram - 
ways company has had a very hard case indeed, and he believed that 
in other cases terms of sale rad been given which were not so arduous 
and strict as those in Section 43 of the Act. 

On the Committee resuming on Monday, Mr. Balfour Browne, 
Q.O., for the Glasgow Corporation, read to the Committee the terms 
cf their decision аз annourced on Friday. His clients had no objec- 
tion to the stipulation that the agreement between Paieley and 
Glasgow should not take effect until the tramways between Halfway 
House and a point inside the Paisley bour dary had been constructed, 
but the Committee said, further, that the Paisley Tramways Com- 
pany should, in the event of tke purcba:e of their undertaking, get 

tter terms than thoee of Section 43 of the General Tramways Act 


of 1870. The Corporation could not see their way to go beyond the 
terms of this section, nor could they under the circumstances ask a 
Committee to pass this agreement, making it not finally valid until 
confirmation according to Section 48, because that would leave 
Glasgow bound by the agreement while Paisley was free. In all the 
circumstances, his clients thought the best thing to do was to take 
this agreement between the Corporations of Glasgow and Paisley out 
cf the Bill altogether, and to take out the confirming clause, and to 
strike out во much of the preamble of the Bill as related thereto. 
In this case his learned friends, who appeared for the Paisley Tram- 
ways Company with the British Electric Traction Oompany behind 
them, would have got all they wanted under the locus which had 
b3en granted men oT the Oourt of Referees. There would, there- 
fore, be nothing at all in the Bill referring to the Paisley Tramways 
Company, and, in fact, the company would have succeeded in their 
opposition to the Bill. | , 

As the result of some discussion relating to the insertion of the 
Dandee clause, the Committee intimated that they would not 

ress it. i 

j The other clauses having been adjusted, the Bill, as amended, was 
ordered to ba reported to the House of Commons. 


Greenock and Port Glasgow.—At the resumed sitting 
of the Committee on Wednesday last week, Mr. Forbes Lankester 
opened the case for the opponents of the Bill. He pointed out that 
because cf certain negotiations that were going on at the time, the 
Greenock Corporation did not oppose the Bill when it was before the 
House of Lords, and the chairman of that Committee naturally desired 
to know why tbe frontagers should object if the Corporation did not. 
Now, however, the Corporation was opposing the Bill, and therefore 
the whole position wae altered. It been pointed out that by the 
Act of 1593 the Greenock Oorporation might employ electricity for 
the tramways, and that the frontagers not objected to that Act, 
bat there was much in that Act of which the frontagers entirely 


. approved, and, moreover, to have such a power in the hands of a 


local authority was a very different thing to having it in the 
hands of а private company. Не would like to point out that 
the company which was nominally promoting the Bill was not 
the actaal promoter. The actual promoter was the British 
Electrio Traction Company, over whom Parliament had по 
control. It was obvious, therefore, that the tramway company 
would b3 entirely at the mercy of the Electric Traction Company, 
and on that ground alone he asked the Committee not to pa:s the 
Bill. Нә contended that there should not bə electric power in the 
hands either of the Oorporation or of any private company, and if 
the Bill were rejected the frontagers would use their best endeavours 
to induce the Corporation of Greenock not to introduce electricity. 
Mr. O. Forman, C.E., of Glasgow, gave evidence in opposition to the 
scheme, and said that, in bis opinion, it would be extremely dan- 
if the trams were run by electricity. At places there was 
only а distance of 1 foot 8 inches between the rail and thekerb. Ав 
а matter of fact, the cars when passing between these places were 
practically running on the edge of the footpath. The inauguration 
of electric traction would practically mean the reconstruction of the 
entire line. He felt ass that the introduction of electric traction 
would prejudicially affect the interests of frontagers along the line of 
route. Orost-examined by Mr. Coward, the Witness said he considered 
that & horse car upon a level road was more under the control of the 
driver than an electrically-driven car. Mechanical power was a force 
which might get out of a man's control, and if it did, it was very 
dangerous in a crowded street. Evidence was then tendered by 
поп in opposition to the Bill, after which the Oommittee again 
adjourn 
he Committee met again on Thursday. Mr. Fitzgerald, in the 
course of his examination of Mr. John Young, the general manager of 
the Glasgow Corporation Tramways, raised the question of ап agree- 
ment between the Corporation of Greenock and the National Tele- 
phone Company, which agreement he said removed all difficulty on 
the of the Corporation in introducing electric traction if it 
uired the tramways. After argument by counsel, the Committee 
however, decided not to receive the agreement. | 
Mr. Balfour Browne said that he bad no objection to the agreement 
being putin, as he thought the case of the company was strong enc ugh 


without taking the technical objection. 


The Ohairman stated that tho Committee had been considering the 
matter very carefully, and whilst he adhered to his decision, it was 
not an agreement which cculd properly, acco to the custom of 
these rooms, be brought before the Committee. He thought also that 
the Committee had been kept very much in the dark, and that the 
agreement, if it were intended to bring it up, should have been 


‘brought bafore. Still, he considered both in the interest of the public, 


and in the interest of all parties, it wae better that the agreement 
should be brought into the case. 

Mr. F.tzgerald said he was obliged to the chairman, but he 
regretted that he should thick there was any intention whatever of 
png the Committee in the dark. There was no intention of the 

ind. 

The Obairman said he did not think he implied any intention on 
the part of the counsel, because counsel said that the agreement had 
only then come into his possession, but tho parties instructing him 
must have been aware of it. 

Mr. Fitzzerald added that he should be very sorry if the Com- 
mittee thought that either the counsel whoappeared for the Corpora- 
tion or the gentlemen who instructed them had any intention of 
misleading the Committee or keeping them in the dark. The 
moment the question was raised it was inquired into and this agree- 
ment was found, and when it was found he endeavoured to have it 
put in by his witness. 

Mr. John Young was then called, and Mr. Fitzgerald read to him 
the leading points in the agreement. The agreement, he raid, set 
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forth that the National Telephone Company were desirous of placing 
their telephone system within the Burgh of Greenock, on the twin- 
wire or metallic return principle, and towards this end it was essential 
that the main routes of wires and other works should be placed under- 
ground, and the Buard of Polica had consented to give permission 
to place the telephone system on the twin-wire or metallic return 


principle. The agreement, he might say, had two dates, one March 


— 


24th and the other June 28th of this year. He did not understand 
why an agreement should have two dates. Oontinuing, witness 
said he was informed the dates were the dates when sgreement was 
executed by the respective parties. The agreement went on to say 
that the powers conferred on the Telephone Company by this agree- 
ment should in no way enable them to interfere with the rights of 
the Board of Police to use gas or electricity or electric energy for 
purposes of lighting, motor power, tramways by electric traction 
or otherwise, and there should be no right on the part of the Tele- 
phone Company for an intardict, or to claim damages in respect to 
leakage, induction or otherwise, arising from any future undertaking 
of the Board of Police. 

Mr. Young said he had read the agreement, and he had no hesita- 
tion in saying that with it the Corporation of Greenock would be 
perfectly &ble to introduce electricity into the tramway system when 
and if they acquired it. 

In cross-examinstion, the witness said that in the case of Glargow 
he believed it was true that no contractor was prepared to run the 
risk of the National Telephone clause. He had only read a portion 
of the agreement, and could not say that the consideration given by 
the Greenock Corporation was that the National Telephone Company 
should be allowed to break up the strcets of the burgh to lay their 
mains. Не did not approve of people being allowed to break up the 
streets of atown. It was obvious, of course, that the Corporation of 
Greenock could not give the National Telephone Company power to 
break up the streets, either of Port Glasgow or Gourock. He con- 
sidered that this tramway system should be equipped with electrical 
power. 

Otuer witnesses having been examined in opposition to the Bill, 
the Committee, after a short deliberation, passed the preamble of the 
Bill, with certain modifications, 

On the Committee meeting to consider the clauses of the Bill, Mr. 
Moon, for the Greenock and Port Glasgow Tramways Company, the 
promoters, presented a proviso for insertion in clause 4, a clause 
which deals with the adoption of electric traction for the tramways. 
The proviso was in the following terms, viz. :—' Provided that save 
зо far as the Greenock Board shall aesent thereto, nothing in this 
tection shall be deemed to authorise the compary to enter upon or 
bieak up the tramways within the borough of Greenock for the use of 
electrical power thereon.” Tne Committee accepted this proviso, and 
it was inserted in the clause. Mr. Moon presented the following 
provieo for insertion in the clause empowering the company to erect 
а generating station, Vig. :—" Provided that the powers of this section 
shall not be exercised until the Greenock Boara shall have consented 
to tbe use of electricity by the company on the tramways within the 
borough of Greenock, and shall have refused or neglected to supply 
upon equitable terms such electricity ae the company may require for 
use on the tramway." This was agreed to. The next clause discussed 
was clause 18, which, аз it sto d in the Bill, read as follows:—" In 
the event of the Greencck Board determining to purchase the 
tramways of the company, they shall at the tame time, if 
so nquired by the company, purchase all engines, dynamos, 
batteries, accumulators, mains, wires, posts, plates and other 
apparatus, works and appliances of the company suitable to and 
used by them for the purposes of the tramways so purchased, or of 
any other tramways for the time being worked by the company in 
connection with the tramways so purchased.” Mr. Moon suggested 
the addition of the following proviso, vis. :—'' Provided that if the 
Greenock Board contend that any of such engines, dynamos, batteries, 
accumulators, mains, wires, posts, plates, or other apparatus and 
appliances which the company may require the said Board to pur- 
chase under this section are not suitable to or used by the company 
for the purposes aforesaid, it may, on their application, ba referred to 
arbitration of an engineer under and according to provisions of the 
Arbitration Act, 1889, to determine whether or not same are such as 
ought to be purchased onder this section.” After considerable dis- 
cussion the Committee decided not to alter the clause. Mr. Kennedy, 
Parliamentary agent for the Greenock Board of Police, aeked the 
Committee to incorporate in the Bill parts 2 and 3 of the Tramways 
Act of 1870, which would give the Board protection in regard to gas 
and water mains, sewers, &c., in connection with the reconstruction 
of the tramways for use of electrical power. Mr. Moon, for the 
tramway? company, stated that the Greenock Corporation did not 
require their protection, which the Corporations of both Gourcck 
and Port Glasgow were content to do without. The Committee 
decided to incorporate parte 2 and 3 as desired by the Greenock Oor- 
poration. 

Mr. Forbes Lankeater, for the National Telephone Company, asked 
for the insertion of a clause to protect the company from pbysical 
interference ая distinguished from electrical interference. The clause 
was inserted with some amendment. The remainder of the Bill 
having bean adjusted, it was ordered for report to the House. 


Hu.s.—Satisfactory trials of the new Corporation electric 
tramway service were made onthe Hessle Road section at Hull on 
Tuesday, the chairman of the committee (Ald. Larard) being accom- 
panied by Councillor H. Skinner, chairman of the Electric Lighting 
Committee, and other members of the Corporation. At present there 
are 30 motor cars in hand, and about 30 "trailers," which can be 
attached to the cars in case of extra pressure of passengers. From 
four to five miles of the newly-constructed roads will be opened for 
traffic next week, the fare from point to point of each section having 
been fixed at ld. per passenger. The Anlaby Road section, which 


leads the ground on which the Yorkshire Agricultural Show is 
to be held, will be opened for traffic the week after next. 


Huddersfield.— The Council has resolved to apply for 
Parliamentary sanction for borrowing funds to enable the borough 
engineer's electric traction scheme to be carried out in such sections 
as may be determined; also for various powers re i con. 
struction and working of tramways outside the borough. The boroagh 
engineer has been authorised to obtain the opinion of Mr. H. F, 
Parshall upon the plans and specifications prepared by him. 


Isle of Man.—On Tuesday and Wednesday the arbi- 
trators appointed by Lord Henniker, Lieutenant-Governor, were 
engaged at Douglas in considering a claim of £7,500 compensation for 
depreciation in the value of land and property by the construction of 
the Lexey and Ramsey electric tramway just opened. Leading 
counsel were engsged, and professional gentlemen from England 
retained ae witnesses. The tramway company resisted the claim, and 
made no offer, being willing to abide by the decision of the arbitrators. 
There are about 35 other claims for damages to be made against the 


company. 


Kirkealdy.—The Town Council has received letters 
from oo anxious to take over the tramways and electrically 
equip them. 


Light Railways.—The Hampstead Vestry will oppose 
the Finchley, Hendon, Edgware, and District Light Railways (Elec- 
tric) scheme, which has been re-introduced by the promoters. 


The London United Tramways.—After several years 
of contest for the adoption of the overhead system of electricity on 
its tramways within the district of the London County Oouncil, the 
London United Tramways Company has at length succeeded. Lut 
year, says the Financial News, the company ob:ained those powers 
for all ite lines in the county of Middlesex, and on 23rd inst. the 
Bill to authorise the overhead system within the county of Lyndon 
passed the House of Commons unopposed. As part of the arrange- 
ment with the London Oounty Council the company has agreed to 
lay a short piece of underground system between Hammersmith 
Broadway and Young's Corner, Chiswick; but on the two lines which 
converge on the terminus of the Central London Electric Railwsy, 
and, indeed, on the whole of the company's main lines, the overbead 
system will be used. The process of construction is proceeding 
rapidly, and now that the only obstacle is removed, the whole of the 
United Company's system will be operated by electricity. The 
existing lines have been reconstructed, and some miles of the exten- 
sions from Kew Bridge to Brentford and Hounslow.are already laid, 
во that the opening cf the first electric tramways in London will b. 
completed at an early date. 


Newport.—Mr. Robert Н. Haynes, borough engineer t 
the Newport Corporation, has issued an exhaustive report on the 
Newport tramways, with special reference to the proposed adoption 
of electric traction. The report comprises 32 foolscap printed paget, 
and is in two parts. Part I. is chiefly historical. Part 11. deals with 
the application of electricity to the working of the lines. The writer 
deals with the various systems of traction, vig , (1) by accamalators, 
(2) by underground conductors, (3) by surface contact, and (4) by 
overhead wires. He concludes that the first-named system и 4 


financial failure, the conduit system ie unsuitable to the physical 


conditions met with at Newport, and the surfac3 contact system Ia noi 
reported on favourably owing to the risk of failure and accident sad 
also the coat. He comes to the conclusion that the overhead system 
is the best and cheapest. He recommends span wires throughout, 
they being suspended from side poles in some streets, and from 
rosettes attached to the buildings in others. He says that the 
introduction of transforming apparatus at the lighting station, with a 
view to utilising the present machines for traction work, would be 
attended by many complications and risks of breakdown, and the elec’ 
trical and commercial efficiency of the combination would be very low. 
He details in the various extensions and alterations which 
might well be introduced to the existing tramway system which 
would cost £51,280, and the cost of overhead electrical equipment 
calculated at £1,750 per mile (single track) would be £20,811. The 
total expenditure on the completed system, including track and over 
head line work, but excluding power station generating plant, car 
equipment, sheds and workshops, would be £107,370, and £5,123 
would have to be set aside annually for interest and redemption. Mr. 
Haynes goes at considerable length into the question of single v. double 
decked cars, and he says that the single-deck car seems to be obliga. 
tory at Newport, but such a type should be selected as will cater to 
gome extent for the top seat ph asure traffic. Where local conditions 
do not prevent its use the double-deck car is certainly the best, the 
California combination car, a modification of which is now in use ой 


the Liverpool Corporation tramways, being classed next in order of 


merit by Mr. Haynes. A 34-car equipment would require 525 H.P. 
generating plant; three 270-H.P. engines (two in constant use and 
one for reserve) would proper be suitable, bat it would be wiser to 
instal 300-H.P. sete. Haynes seems to favour municipal owner- 
ship of the lines, and their being worked by a company. The current 
consumption is put down at 603,000 units per year, which at 2d. per 
unit for 400,000, and 14, beyond, makes а revenue of £4,179 per 
annum for the electricity undertaking if the two concerns ar 
worked as а joint undertaking but under different committees, but 
as we have said, Mr. Haynes suggeste that municipal working would 
not be advantageous. 


(Continued on page 1073.) 
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ELECTRIO LIGHT AND TRACTION 
ENGINES. 


II. 
IN our first article on this subject we endeavoured to 
show that English engine makers are quite able to satisfy 
the requirements of English electric tramway under- 
takings, thereby obviating the necessity for placing future 
orders abroad to the same extent as has been done in the 
past. Our reference was more particularly made to the 
general design, efficiency, and fitness of English engines, 
although we do not ignore the importance of the time 
element. We believe, so far as lighting stations are ооп- 
cerned, that the principal cause of foreign-made engines 
being installed has been the extreme difficulty that has been 
experienced in getting delivery from home manufactories with 
the required expedition. But by means of extensions and 


to devote time even to a bare consideration of the American 
v. English controversy. | 

The opinion of another leading firm of engine-makers, 
Messrs. Robey & Co., Limited, is that if Eogland is ever 
beaten in the race by America, it will not be through lack 
of either enterprise or ability, bat merely because England 
is the smaller country, with a lesser population. Though 
England may be beaten in quantity, she will always hold 
her own во far as quality is concerned, It is interesting, 
as showing the advance that is being made in the 
quantity of work to be done, that Messrs. Robey & Co. 
are now turning out nearly double the engine H.P. that 
they did five years ago, their output last year being not leas 
than 65,600 H.P., a very large proportion of which was for 
electric lighting and power distribution. Great as this 
output is, it is expected to increase largely year by year. 

We give several illustrations showing some specimens of 
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the adoption of other measures, English engineering firms 
have been re-arranging their works with a view to keeping 
the quick-delivery orders for home execution. Tbe supply has 
not, we believe, for some time past kept pace with the de- 
mand. Oar factories have an enormous foreign and colonial 
trade which has to be attended to, and bearing in mind the 
greatly increased home demand and growing foreign busi- 
‘ness, works extensions have not been carried out go speedily 
‘as they perhaps should have been, However, we suppose 
the engineering strike congestion has been nearly worked off 
by this time, and with larger works capacity our makers 
should now find it easier to keep pace with current orders. 
Our inquiries among English firms have shown distinctly 
that there is a strong feeling existing among them that 
foreign engines are quite unnecessary, but at the same time 
they are doing well, for the books are full of orders fora 
long time to come. One leading firm is so occupied with 
several months’ arrears of orders, that it finds it impossible 


engine manufacture carried out by Messrs. Robey. Fig. 3 
shows a Robey coupled cross compound engine, with alter- 
nator mounted directly on the engine shaft, as supplied to 
the Corporation of St. Helens. This set is capable of gene- 
rating 115 kilowatts when running 100 revolutions per 
minute, the voltage being 2,000. The engine and alternator 
are mounted on a massive iron base-plate, the whole forming 
а very rigid and substantial job. Continuous lubrication is 
fitted to all the working parts. The steam consumption per 
kw.-hour is 26:9 lbi, the steam pressure being 120 lbs., 
vacuum 25 inches. | | 

In fig. 1 we show an interior view of the electricity works 
of the Newoastle-on-T yne Electric Supply Company, Limited, 
with a number of Robey ooupled compound Class E engines, 
the alternators being rope-driven. The total Н.Р. developed 
is 1,800, and the voltage 2,100. We understand that 
the steam tests gave 15 lbs. per I. H.P., with 20 inches 
vacuum and 120 lbs. steam pressure. 

F 
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In:fig. 2 is shown a similar type of engine coupled 
direct to two - phase alternator capable of generating 
200:kw., and supplied to the North-Eastern Steel Works, 
Middlesbrough. The voltage is 2,000. 

Another firm, Messrs. Ernest Ssott & Mountain, are build- 
ing a large number of compound enclosed double acting 
engines, with their improved system of forced lubrication, 
for lighting and traction work, and they have in hand at the 
present moment for the Great Northern Railway Company, 
of Ireland, for the Hill of Howth Electric Railway, three 
sets of engines and dynamos, each set consisting of a oom- 
pound enclosed self-lubricating engine of 250 I.H.P., the 
engines running at a speed of 880 revolutions per minute, 
and conpled direct to four-pole continuous current generators, 
constructed to give an ontput of 125 kilowatts at an E.M.F, 
of 500 volta, but the dynamos are capable of running up to 
600 volta by over-compounding. 

An engine of the typs referred to, but coupled direct to con- 
tinuous current two-pole dynamos, has been recentiy supplied 
to Messrs. Charles Cammell & Co., Limited, Sheffield, for 
driving travelling cranes, and a fine specimen of the same 


THE GENERATION OF POWER FOR 
ELECTRIC TRACTION. 


By J. GRAY SCOTT. 


(Continued from page 964.) 


CoMBINED lighting and traction stations may exist under 
various conditions: — 

1. Thelighting system may be low tension continuous, 
at such а voltage as to admit of interchange of the identical 
units between lighting and traction circuits respectively. 

These are, of: course, the most favourable conditions under 
which the combination may be made, and it may be men- 
tioned incidentally that this syatem obtains st Bradford, 
whose station has proved a pioneer in this and other im- 
portant innovations, 

It is interesting to note, moreover, that many modern 
stations are being designed on similar lines, in order to 
anticipate the supply of power for tramway traction, which, 


ELECTRIC LIGHT AND TRACTION ENGiINES.— FIG. 2. 


kind was illustrated in our issue of June 9th, as employed 
for work at a North country ironstone mine. 


The engines are of the side by side compound type, with 
a central valve worked by one eccentric and rod, admitting 


steam to the high and low pressure cylinders, the cranks 
being placed че апа therefore balanced, the moving 
being made as nearly as ible to the same weight. 
he engines, being double-acting, аге extremely economicai 
and efficient, and we understand that in some recent testa of 
combined engines and dynamos the efficiency has worked out 
as high as 89 per cent. between the I. H. P. of the engine and 
the electrical output of the dynamo. 

Messrs. Soott & Mountain are making a speciality also of 
multipolar dynamos for coupling direct to this type of 
engine, the dynamos being specially saitable for traction 
work. The armatures are slotted and the conductors laid 
injthe slots, and their special system of winding is adopted, 
by: which all connections are extremely accessible, facilitating 
very ready repair in case of accident. The machines are, as а 
rule, made with parallel wound armatures, the commutators 
being of large diameter, and fitted with a large number of 
sections. Carbon block brushes are used for collection. 

Messrs. Scott & Mountain are manufacturers of both the 
engines and dynamos, and they claim to be in an exceptional 
position to give satisfactory delivery. They have also a 
complete testing plant at their works, so that the machinery 
can be thoroughly tested before leaving. 


as already pointed out, proves of considerable value in the 
early history of a small station. 

The lighting in Bradford is on the three-wire system, the 
voltage acroes the outers being 460. 

The larger units are run across the onters at or about this 
voltage, and balancing machines are also run on either side 
of the system. 

Simultaneous supply (from the same machine) for trao- 
tion and lighting is obviously out of the question—the 
negative being earthed in the former case—and in order to 
effect an interchange а two-way switch is employed. The 
requisite voltage for traction (500—550 volte) may be 
obtained by increased speed, increased excitation, or what is 
equivalent, the addition of series coils on the field magnets, 
which are cut out when the machine is on lighting supply. 

Details of this interchange will be dealt with in an 
section. 

2. The lighting system —thongh low tension continuous 
may be at a voltage unsuitable for traction work, and under 
courte circumstances direct interchange would not be 

sible, 

E а case of this kind it would be desirable to lay down 
separate plant; but if the voltage of the lighting supply 
were at or about 250, two machines could be conpled ш 
series, а method which might prove of gervice as а temporary 
measure, | 

At Blackburn, for example, the generator armatures have 


full 1 
charei 
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two distinct windings, connected at each end to their 
respective commutators. 

By means of a two-way switch these windings may be 
connected in series or parallel, when the generator is required 
for traction or lighting respectively. 

3. The lighting system may be high tension continuous, 
as first laid down at Oxford, and subsequently known as the 
“ Oxford system." 

The station pressure is generally 1,400—2,000 volts, and 
feeders are laid to various sub-stations, equipped with snit- 
able motor generators or continuous current transformers, 
which, in turn, feed the distributing system at a pressure of 
100 or 200 volta. 

The supply of power for trams could be easily arranged by 
installing the necessary number of additional trausformers, 
of size and design to give a convenient output at 500 volta, 

Such an arrangement would at once be effective in in- 
creasing the output of the station, and ita load factor; but 
the author is not aware of any case in which such a scheme 
has been put into practice. 

There are some seven stations equipped on this system, 
and as satisfactory working seems possible for lighting supply, 
there is no reason why an extension of the scheme to inclade 
the supply of power for tramways should not be successful, 
provided the former be unaffected by the sudden fluctuations 
of load associated with traction work. 


. By uncoupling the engine, the remaining machines are 
available for the functions of motor alternator as before. 

We have reviewed the principal systems on which central 
Bupply stations are worked in this oountry, and referred to 
each system with respect to the acquisition of а tramway 
load, but it must be borne in mind that in some cases, where 
the conditions of supply are otherwise suitable, it might 
not, for other reasons, be judicious to combine the under- 
takings, 

A case in point is that of Glasgow. There are at present 
running in Glasgow over 400 cars, all worked by horses 
with the exception of a short line experimentally equipped 
for electric traction and running abont 80 cars. 

A recent report supplied to the Corporation by Mr. 
Horace F. Parshall, in favour of electric traction, has been 
adopted in its entirety, and it is anticipated that within the 
next two years the conversion from horse to electric traction 
will b» completed. 

Mr. Parshall, however, does not favour a combined 
station, and in this, no doubt, is perfectly oonsistent, 
for in consequence of the magnitude of the scheme, the 
large area to be served, and probable great increase in 
traffic, he has recommended the adoption of multiphase 
transmission. | 

This renders necessary the installation of special 
machinery, and at once precludes the possibility of one of 


ELECTRIC Light AND TRACTION ENGINES.—Fic. 3. 


4. The lighting system may be high tension alternating. 
Owing to the non-existence, up to the present, of suitable 
motors either for cars or for rotary converters, such a system, 
a3 usually laid down for town supply, is out of the question 
for tramways. 
. Itis usual, therefore, to instal separate plant, and this has 
been done at such stations as Blackpool, Dover and Halifax. 
An additional feature of the last-mentioned station is its 
large battery of accumulators, the primary objects of which 
are to provide a steady and economical load for the tramway 
lant, to prevent undue fluctuations of the vol on the 
ine, and to supply the necessary power at times of light load. 
The battery is also requisitioned through the medium of a 
motor alternator for the all-night load supply of the lighting 
B 


In а recent paper before the Municipal Electrical Associa- 
tion, Mr. J. H. Rider presented а similar scheme. 

Mr. Rider proposed to arrange a steam engine, a continnous 
current dynamo, and an alternator mounted on one bed plate 
and common shaft coupled throughout. 

The duties of the two machines are practically the same 
as those referred to above, but in addition, either or both 
may be driven by the steam engine. 

Such an arrangement is obviously conducive to economical 
1 of the engine, which may be maintained at or about 

by employing the continuous current machine for cell 


the principal advantages to be gained by a combination of 

the lighting and traction systems, viz.. interchangeability of 
lant. 

: While no one would think.for & moment of disputing 

Mr. Parshall’s authority ав a tramway expert, it may be men- 

tioned that other eminent engineers are not at one with him 

in every respect. |j 

Mr. C. Н. Wordingham, city electrical engineer to the 
Corporation of Manchester, has recently reported on the sub- 
ject of tramway traction to his Council. 

Regarded as cities, Manchester and Glasgow have several 
points of similarity, and their tramway schemes are probably 
of abont equal magnitude. But Mr. Wordingham has 
favoured the combination of lighting and traction—so far, 
at any rate, as the supply of power is concerned. 

There is not the slightest doubt that both these experta 
have drawn up their respective schemes on sound bases, and 
each is prepared to carry it through. 

From what we know of the abilities of both Mr. Parshall 
and Mr. Wordingham, we can safely say that both schemes 
will prove successful, but in 5 of the large amount 
of discussion which the matter has entailed, not only in 
Glasgow and Manchester — but in municipal and electrical 
circles generally —the carrying out of these schemes and their 
subsequent working results, will present an aspect of more 
than passing interest. 

- The necessity for stand-by machinery in a lighting station, 
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in order to cope with the maximum demand throughout the 
year is familiar to all conversant with central station work- 
Ing, and when this stand-by plant is supplemented by tbat 
desirable for breakdown oontingencies, the proportion of 
total plant installed which must simply be held available, 
becomes very large. | 

A tramway load is, of course, regular in comparison, not 
only throughont each day, but throughout the year, and it 
is not necessary to do more than provide the power required 
for the total number of cars running, which does not 
greatly vary from day to day. 

The maximum for each day generally occurs in the case cf 
city tramways at the close of the business day, and the 
nature of the load curve is practically the same for each da 
throughout the year, whereas the lighting peak moves wit 
the seasons во to speak, increasing in height and occurring 
earlier in the day as winter approaches. 

There ie, therefore, for perhaps a month or two throughout 
the year, a daily concurrence of peaks on the lighting and 
tramway load curves respectively, but the peak in the latter 
instance is by no means во prominent, and should not repre- 
sent а demand beyond the capacity of the plant used daily 
for power supply, in which provision can easily be made to 
meet abnormal demanda. 

Let us likewise consider the respective load curves for a 
complete year—plotted, say, from weekly returns of units 
delivered. 

On the lighting curve—the maximum usually occurs about 
midwinter, but, generally speaking, we may say that the 
summer traffic gives us the maximum on the tramway load 
curve. 

As in the case of the daily curve, the precise nature of the 
curve extending over a year, is largely dependent upon local 
conditions, and is subject to certain fluctuations. Thus, the 
power consumed per car after a heavy fall of snow is some- 
times excessive, and of course increased treffic results from 
inclement weather. This increase in traffic, it should be 
noted, is often more apparent than real—being largely con- 
fined to inside passengers. 

Considering again an ordinary lighting load curve, it may 
be said that as a station develope—that is, as the number of 
ordinary consumers increases—the peak becomes higher in 
proportion, while the remainder of the curve is practically 
unaffected. 

As part of the machinery is used for so short a proportion 
of time throughout the year, may we not consider such plant 
as stand-by, and as precluding the necessity for further pro- 
vision for breakdown contingencies. 

In the case of a combined station, with interchangeable 
unite, this plant would be available for either lighting or 
traction, and while admittedly, the inclusion of tramway 
supply necessitates additional machinery, it does not, in the 
author's opinion, involve simultaneous laying down of spare 

lant, as would certainly be desirable in the case of a station 
in which interchange is not possible. 

During the past year we have, in Bradford, shared the in- 
convenience rienced in many towns through late delivery 
of plant, traceable, no doubt, to the recent trouble ín the 
engineering trade; and though not in the unfortunate 
position of one or two other towns, it was only with 

ifficulty that the maximum demand could be met. 

The facility for interchange, however, proved most con- 
-venient, because machinery which was fally loaded over the 
peak was available during the day, and could be run on trac- 
tion supply, while any desired examination or repairs might 
be made on the eet ordinarily employed for this purpose. 

The author admits, of course, that a breakdown 1 
disablement would not, under these conditions, be provide 
for, but breakdowns of this nature are fortunately exceptional, 
and the principal which he desires to emphasise is that of a 
stitch in time. 

Presuming, however, that ample provision is to be made 
for such contingencies by installing spare plant, the fact 
remains that plant во installed is available for either traction or 
lighting, & simultaneous breakdown being highly improbable, 
and thus the duty of the spare plant is very materially 
increased, and the plant required as stand-by is reduced by 
one-half. 

Such an advantage, as already pointed out, does not accrue 
if the units are not interchangeable, it being then necessary 
to provide additional plant of both types, or risk discon- 


INSTANTANEOUS AMPERES 


tinuity of supply for а greater or less period of time—a 
moet undesirable state of affairs indeed. 

'The author considers, however, that the oombination, even 
where distinct, plant, is employed, presents certain advantages, 


particularly in small stations. 


Though the lighting machinery and its load remain dis- 
tinct and unaffected by the addition of plant for power 
supply, the cost of production of power shonld be consider- 
ably less than would be possible from а separate power 
station, because the combined station may be worked by 
practically the ваше staff, and, ав already үш out, 
would save a large proportion of building and equipment 
expenses. 

o the author's mind, an alternating station would benefit 
greatly by the acquisition of a tramwuy load, being then in 
a position to supply continuous current for motors from the 


5 mains, and thus secure, indirectly, the desirable 


day load, for which purpose alone the laying of mains would 
not be justifiab!e from a financial point of view. 


(To be continued.) 


COMMUTATED CURRENT WAVES OF 
ALTERNATORS. 


THE Transactions of the American Institute of | Electrical 
Engineers, Vol. xv., contains a paper by Mr. Dugald C. 
Jackson on the commutated current wave of a composite 
wound alternator. 

The alternator experimented on was an old 50-kilowatt 
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Fio. .- External Current Wave with Load of 24 Amperes. 


Thomson-Houston machine, giving а normal pressure of 
1,100 volts at a frequency of 125 alternations per second. 
The points on the curves were determined by a balance 
method, the points of balance being indicated by а portable 
form of capillary electrometer; this instrument being 
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Fig. 2.—Commutated Current Wave with Variable Load 
averaging 24 amperes. 
superior as regards oonvenience, accuracy, and of 
making observations to a galvanometer or telephone 


receiver. . 

A comparison of the external current waves with the 
commutated waves—we reproduce two such waves—shows 
that the commntated waves have practically the same form 
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as the original waves of current (with alternate loops in- 
verted), except in regions occupying about 25° on either side 
of the zro points of the original waves. Within these 
regions the commutated waves do not come to zero, and they 


take а characterietic toothed shape, as is to be expected from . 


the effect of the self-induction of the field windings when 
they are short-circuited by the brushes on the commutator. 

Mr. Jackson’s paper should be of use in throwing some 
light on the action of rotary converters. There is gene- 
rally considerable difficulty in obtaining sparkless commuta- 
tion in rotary converters, and the defect can only be overcome 
after thoroughly understanding the various reactions within 
the armature. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 1068.) 


Leeds.—Sir Francis Marindin, on behalf of the Board of 
Trade, bas inspected the Headingley electriccarroute. He wasaccom- 
panied by the chairman of the Tramways Committee (Mr. Smithson), 
the chairman of the Highways Committee (Alderman Hsnnam), the 
tramways manager (Mr. W. Wharam), the consulting electrical engi- 
neer (Mr. E. Talbot), the tramways engineer (Mr. J. Barbridge) and 
the highways surveyor (Mr. T. A. Princ`). During this week a service 
of horse cars is to be run, but probably after Saturday they will not 
run again to Headingley until the close of Avgust or the beginning of 
September, by which time it is anticipated that the new engines will 
have been fixed at the generating station. 


Manchester.—The question of underground v. over- 
head traction will be raited at a meetiog of tbe Tramways Committee 
next week, when a proposal will be made to send a deputation to 
America to study the working of the tramways there, with a 
5 view to comparing the overhcad and underground systems 

working. 


Niagara Gorge Railroad.—The Niagara Gorge Rail- 
road Company has been incorporated, and has become the successor 
of the Niagara Falls and Lewiston Electric Railway Company as 
owners of the beautiful excursion route through the Niagara gorge. 
Thecapital stock of the new company is 81,000.000, divided into 
10,000 shares each of 3100. The Niagara Gorge Railroad Company 
bas acquired all the capital, stock, franchises, plants and equip- 
ment, not only of the gorge road, but also of the following oom- 
panies, which the defanct company owned and operated :—The 
Niagara Falls Tower Company, the Buttery Whirlpool Rapids Com- 
pany, the Niagara Rapids View Company, and the Niagara Whirlpool 
Rapids Elevator Company. Trips will be made down through the 
gorge, over the gorge route to Lewiston, across the new suspension 
bridge at that point to the Canadian side, and up over the Niagara 
Falls Pak and River Railway to the Dufferin Islands, and then 
across the upper arch to Niagara Falls. The road resumed opera- 
tion on Sunday, June 4th. 


Plymouth.—The proposal of the Corporation to equip 
the Oompton section of the municipal tramways for electric traction 
was the subject of an inquiry which was held on Thursday last week 
by Major Oardew, of the Board of Trade. The sum to be 
borrowed is £18,000, and the equipment is to be the eame as that of 
the Ргіссз Rock section, which is now approaching completion. 
Major Cardew expressed tbe opinion that the Board of Trade would 
not allow as long a period as 30 years—which the Corporation asked— 
for the repayment of the loan. The town clerk 
Parliament had given them 30 years for similar work, and said it was 
the practice of the ion as well as to their interest to keep the 
lines in thorough А 


Portrush.—The Urban Council is to meet the Giant’s 
Causeway and Portrueh Electric Tramway Company on the subject 
of the trolley poles now in position along certain roads. At the last 
Council meeting a great deal of objection was raisd to them as 


obstructions. 
South Staffordshire.—Since the failure of the Bill 
romoted by the South B:affordshire Tramways Company and the 
tish Electric Traction Company, considerable anxiety has been 
shown by the various local authorities concerned as to the position in 
which they now stand respecting these companies. There has been 
so much cutting and carvir g, so much agreement and dissg reement, that 
it is difficult to unravel the actual state of things, more especially as 
the British Electric Traction Company is pushing forward what 
little remains of ita depleted Bill. m time to time there have 
been recorded in the ErLzcTBRICAL Review the arrangements made 
with the local authorities and the company, and so far as can be 
gleaned, the actual position of affairs now is something like the fol- 
lowing :—The Corporation of Walsall and Wednesbury, and the 
Urban District Council of Darlaston, have upon a united policy 
for purchasing and working the tramways in their respective districts 
jointly. The Corporation of West Bromwich will purchase the whole 
of the tramways running through the borough—about 12 miles of 
track—and it may work them alone or jointly with other local 
authorities, The Urban District Council of Handsworth, it would 


inted out that . 


appear, has not decided to purchase or to join with any other authority 
and it with Tipton will be in tbe hands of the Bouth Btaffordshire 
Tramways Com , Which might lease to another company. It 
should, however, be pointed cut that in Handsworth there is only 
half-a-mile of tramlines, but it is the connecting link in 20 miles of 
tramways between towns in South Staffordshire and Birmingham. 
It is stated that the South Staffordshire Tramways Oompany is 
indignant that the British Electric Traction Company should go and 
treat with certain local authorities with the prospect of wiping out 
the South Staffordshire Tramways shareholders altogether. 


Southend and Leigh.—The other day Sir Courtenay 
Boyle heard the objection of the Lsigh Urban District Oouncil to 
the confirmation of the order for the making of about six miles of 
light railway in Southend and the Leigh Urban District. The Oor- 
poration of Southend were the promoters, and the U:ban District 
Oouncil wanted the Board of Trade to insert a clause binding tbe 
promoters to widen a road to a minimum of 23 feet, and to complete 
the whole of the light railway within three years. The Oo:poration 
objected to widening the road for the benefit of the U:bin Council, 
especially as that Oouncil could, at the end of 10 years, take over the 
light railway. Sir О. Boyle said it was a strong thing to go into 
another local authority's district without their consent, but at the 
same time the Corporation were justified in resisting the claim of 
the U. bm Council that they should psy for the widening of the 
road. He, however, should adjourn the case for the parties to осте 
to some agreement. 


Southport and Lytham.—The promoters of this tram- 
way scheme are not gcing to be content with the refusal of the 
Parlismentary Committee to sanction the construction of a tramway 
with a conveycr bridge across the Ribble estuary. They are taking 
power to construct the No. 1, or Southport section, the only portion 
sanctioned by the committee, but it is scarcely likely, says the 
Liverpool Post, that they will make any start with the work until 
they are able to carry it right through. They propose, therefore, to 
briog in a new scheme, which, 16 is anticipated, will meet the 
obj:ctions raised by Preston and Lytham. 


— 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Landlines.—We learn from the Australian 
Press that the work of erecting a second telegraph wire to Port 
Darwin is advancing rapidly, but in the Nortbern Territory opera- 
tions have been much delayed by the wet season. It is expected 
that the line from Adelaide to Barrow's Creek will be ready by the 
end of June, and probably a second wire to Port Darwin will be 
available by the end of Auguat. This addition of a second string to 
the bow in the case of the trunk landline, which carries almost all 
the messages passing between England and Australasia, is very 
necessary, as we find that during the last five years both tbe West 
Australian and the South Australian trunk landlines have been 
simultaneously interrupted on no less than niae occasions, while 
there have been at least 50 interraptions in all on these landlines 
daricg the eame period. Thess cases of interruption are only too 
familiar to the telegrap publio, but it would ap that there is 
one man in Australia who them. The gen in question 
is the Hon. Mr. Playford who, as Agent-General for South Australia, 
gave evidence before the Pacific Cable Committee. In replying to 
the question whether the two landlines above referred to had ever been 
broken down at the same time, Mr. Playford says: “not that Iam 
aware of." The “simultaneous breakdown” of these lines has often 
and widely been referred to on account of the great inconvenience 
caused to the public (and presumably also to the Australian Agents- 
General), but on this subject, as on others regarding which Mr. Play- 
ford has given evidence with much show of confidence, “we find that 
those correctly informed are not in agreement with the impression 
conveyed by the late South Australian representative." 


Claim for Damage to a Submarine Cable—In the 
Queen's Bench Division week, before Mr. Justioe Bigham, the 
case of the Eastern Extension, Australasia and China Telegraph Oom- 
y v. Weir was heard. I¢ was an action brought against the 
efendants as owners of the ss. Oatlands to recover damages for 
injuries done to a submarins cable in the Straits of Bali in order to 
get the ship's anchor clear. Mr. Joseph Walton, Q O., for the 
plaintiffs, stated that the parties had arrived at a settlement, the 
defendants having consented to dps Cech against them for £500 and 
costs. Counsel added that the plaintiffs had felt it their duty to 
press the claim as a warning to masters of ships that they must use 
proper care to avoid injuring telegraph cables, in the safety of which 
not only the company but the general public were largely interested. 
Jadgment was given for the plaintiffs accordingly. 


Misleading Information.—In October last we called 
attention to the grave errors to bə found in a series of articles pub- 
lished in the Melbourne Argus, which strongly advocated the laying 
of a cable from Australia to the Oape by the Allied Eastern Com- 
pan s as opposed to the laying of a competing cable across the 

acific. The evidence given before the Pacific Oable Committee by 
the representatives of the Eastern Extension Telegraph Company, 
now places us in a position to ex still another misleading state- 
ment on an important point. e writer in the Argus, who other- 
wise shows himself to be well supplied with figures relating to the 
Eastern Extension Company, says: “There is hope that in a little 
while a further redaction of rates would be secured, the difficulty 
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being that cut of the 4s. 93. rate at present paid, the Eastern Extension 
Company only gets a shilling, the balance going to the Cis-Indian, 
European, Indian, Javan aod Australian connections.” "Tis is in 
complete disagreement with the evidence given before the Pacific 
Cable Committee by the chairman of the Eastern Extension Com- 
pany, as we find that instead of only a shilling,” the Esstern Ex- 
tension Company get 2s. 44d. as their share of the tariff. It would 
hardly be worth while drawing attention to this grcs ly misleading 
statement now, were it not that the article we refer to, which was 
published in Australia in the Argus of September 6th last, bears 
internal evidence of having been supplied, at least in part, from 
Engelard; this is clcarly shown by the use of Ois-Indian,“ to indicate 
DETUR of tte cable route wbich lies between India and 
ndon. 


The German Trans-Atlantie Cable.—The Hamburger 
Correspondent expresses regret at the rumour that the laying of the 
cable from Germany to the United States is b:ing arranged for 
between the Imperial Post acd Telegraph Office and an Erglish 
company. I‘ asks whether there is no German company capable of 
performing the work. A Reuter's telegram explains the situaticn in 
the following way :— 


In reference tothe laying of the new cab'e [rom Germany to America, con- 
cerning which some surprise has been expressed that the concession should 
have been granted to an English company, it is declared in authoritative 
quarters that the cable, for technical reasons, has to be landed at the Azores, 
where the Telegraph Construction and Maintenance Company, of London, 
possesses the exclusive right of landing a cable. In order that the plan for the 
German cable might not be frustrated, the consent of the London company 
became necessary. The company agreed only on condition that it should be 
entrusted with the construction and laying of the cable, and it was thus that 
the concession came into the hands of an English company, 

It is added, however, that German interests have not been overlooked, 
inasmuch as the English company utilises to a considerable extent German 
material and German labour in laying the cable. It is further added that no 
German inanufactory able to undertake the construction of laying such a cable 
exists at present, but that one is in course of formation, nnd should further 
„ cables be decided upon, the order for them will be given to a German 

rm. 


The above explanation is rot quite correct, inasmuch as the capital 
cf the Azores Telegraph Company is held by the Eastern Telegraph, 
and the Brezilian Submarine Telegraph Companies, as well as by the 
Telegraph Constructien and Maintenance Company. Thus the 
concessions owned by the Azores Company are not utterly in 
the hands of the Telegraph Construction and Maintenance 
Company alone, as Reuter’s explanation would seem to indicate. 
It seems that the laying of this German cable, which is designed to 
force what has been called “the English Telegraph Cable Blockade,” 
may bave considerable advantages for Germany, bat will undoubtedly 
be the means of depriving the existing English trans-Atlantic cables 
cf a large portion of their traffic. It remains yet to be seen whether 
the German Government will insist on a new cable direct from 
Emcen to the Azores, which is not at all improbable, owing to the 
frequent interruptions which have cccurred to the line connecting 
Emden with the Azores, vía Vigo and Lisbon. Ia bis evidence 
before the Pacific Osble Committee, Mr. Lamb, of the Post Office, 
expressed an objection to the decentralisation of telegraph communi- 
cation. This new German cable may be looked upon as such a case, 
as undoubtedly, by the establishment of this line, which cuts England 
out, the Post Office department will sustain some loss of revenue. 

The Archiv für Post und Telegraph ie points out that the agreement 
which has existed since 1881 between the German Telegraph Ad- 
ministration and the Anglo- American Telegraph Company will 
expire during the current year. Tais agreement secured for the 
company the monopoly of the telegraph service botween Germany 
and the United States. The number of sentences which the Auglo- 
American Telegraph Company carries in both directions durirg the 
year is from 2,700,000 to 2 800,000 (sic), while 700,060 to 800,000 
messages pass between tbe United Btates and Germany on other 
cables, especially on those of the Commercial Cable Company. 
The new cable will be laid by the Deutsch Atlantische Telegraphen- 
gesellschaft, of Colcgne. Starting from Emden it will go direct to 
the Azores and from there straight to New York. e figures 
regarding traffic which ате given above seem to be altogether 
excessive. 


Telegraphic Interruptions and Repairs:— 


OABLBA. Down. Repaired, 
Bonny-Oameroun  .. .. May 29th, 1899 х 
Latakia-Cyprus .. June 2186, 1899  ... m 
Pare-Maranham — .. .. April 10th, 1899 ... iss 
Amason Company's cable— 

Oable beyond Gurapa... June 11th, 1898 , T 
LANDLINBS. 
Communication between 
Salonika and Monastir ... March 16th, 1899 ... ies 
Port au Prince-Jeremis .. June 14th, 1899 МЕА 


The Trans-African Telegraph—Reuter’s Agency is 
informed that Colonel Frank Rhodes, D В.О, has been appointed 
managing director of the African Tsans-Continental Telegraph Com- 
pany. Au iron telegraph pole made in two sections, and weighing 
together 90 lbs, bas been constructed, and the question of its 
adoption is now being considered. The original poles weigh 
150 lbs., but this weight was reduced to 112 lts., and the newly- 
constructed pole is thus 22 lbs. lighter than that now in use. The 
line, wbich is now near Abercorn, will be pushed on with all speed 
to the n:xt station, which is to be Ui, on the east bank of Tan- 
ganyika. As soon as the Uganda railway reaches а point sufficiently 
near Lake Victoria, the poles will ba sent up from Mombasa by train 


and construction will be carried on simultaneously from Uganda and 
fcom Tanganyika. 


CONTRACTS OPEN AND OLOSED. 


Battersea.—The Vestry has decided to issue advertise- 
ments for an overhead traveller and a battery of accumulators. 


Canary Islands.—July 16th. Tenders are being invited 
until July 16th by the Spanish Post and Telegraph Authorities in 
Madrid for the concession for the establisbment and working of a 
telephone system between Haria and Arrecife with three intermediate 
stations on the island of Lar zaroto, Canaries. Tenders to be sent to 
La Direccion Gcneral de Correos y Telegrafos, 10, Callede Oarretas, 
Madrid, whence particulars may be obtained. 


Dublin.—Jaly 10:h. The Richmond District Asylum 
Committee is inviting tenders for establishing telephonic commani- 
cation between Port:ane Asylum and Broadmeadow Waterworks. 
Mr. G. C. Ashlin, 7, Dawson Street, Dublin, is the architect. 


Edinburgh.—July 18th. The Couscil wants tenders for 
installing the electric light at the Central Fire Station, Laariston. 
Bee “ Official Notices " this week. 


Germany.— July 4th. The State Small Arms Works 
authorities at Spandau are inviting tenders until July 4 h for the 
supply of 1,200 incandescent lampe, and 13,000 sets of arc lamp 
carbons. Particulars may be obtsined from, апа tenders are to be 
sent to, Der Dircktion der G: wehrfabrik, Spandau, near Berlin. 


Glasgow.—July 22nd. The Corporation wants tenders 
for boilers, steam engines (main and auxiliary), three-phase generators, 
continucus current generators, rotary converters, bocstere, and static 
transformers, surface condensers, feed pumps, circulating pumps. ard 
air pumps, all for the electric traction echeme. See our Official 
Notices” June 23rd. 


Glasgow.—July 22nd. The Corporation wants tenders 
for 80 electric tramcar bodies to sample and drawing. Sse “ Official 
Notices " Jane 23rd. 


Halifax.—July 15th. The Corporation wants tenders for 
a US steam engine ard dynamo. See '' Official Notices" this 
week. 


Hammersmith.—Jaly 5th. The Vestry wants tenders 
for the supply of (a) transformers, (^) high ard low tension sub- 
ttation switch gear; (c) transformer street boxes. Specifications, &c., 
cbtainable at the Clerk's office, Town Hall, on deposit of £2 2s. 
Specifications can be seen at the с се of the Electricity Department, 
57, Fulbam Palace Road. See our Official Notices” June 23rd. 


Morecambe.—T he Council wants tenders for an economiser 
for the electricity works. See Official Notices " June 23rd. 


Nelson.—July 5th. Tenders are wanted by the Gas and 
Electricity Committee for the supply of an engine and dynamo 
(25 to 50 kw.), new or second-hand. Sze Official Notices June 
23rd. 


Pembroke. — July 14th. The Electric Lighting 
Committee wants tenders for a jet condenser with air pump and 
cooling apparatus. See Officia] Notices” June 16th. 


Rathmines and Rathgar.—July 14th. The Electric 
Lighting Committee wants tenders for arc lighting equipment (108 
series parallel lamps, posts and switch-gear, &c.), steam and other 

ipes, jet condenser and cooling apparatus. See Official Notices” 
une 16th. 


Salford.—July 18th. The Tramways Committee wants 
nique for the supply of а sample tramcar. Вее Official Notices" 
this week. 


Southampton.—The Council is wanting tenders for 
continuous current motor boosters, tramway switchbcard, battery of 
accumulators, and accessories. Bee our “Official Notices” June 23rd. 


South Shields.— July 10th. The corporation wants 
tenders for the supply and erection of arc lamps and poets. See 
“Offcial N.tices " this week. . 


Wallasey.—July 20th. Tenders are wanted by the 
Council for alternating current transformers. See Official Notices” 
June 23rd. 


Wallasey.—J aly 20th. The Council wants tenders for 
a 300 ке етае with engine combined. See Official Notices” 
June 23га. 


Warrington.—July 18th. The Corporation invites 
tenders for Babcock & Wilcox boilers, cconomisers, and pumps; high 
speed engines, direct coupled continuous current dynamos, balancers, 
and boosters ; jet condensing plant, &.; pipe work; 10-ton crane; 
switchboard, storage battery, maine, conduits, boxes; arc lamps and 
posts. See Official Notices” June 23rd. 


West Africa.—July 10th. The Compagnie de Моғаш- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of a cen: 
tral electric power station at Beira for lighting and power purposes 
during a period of 25 years. Particulars from, and tenders to, above. 
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CLOSED. 


Hampstead.—Tenders have been accepted by the Vestry 
for a feed water heater, steam and exhaust pipes, and an economiser 
for the extension of the electric lighting station, the total cost being 
£4,354. 


London.—The Battersea Vestry on Wednesday accepted 
the following tenders in connection with the proposed electric light 
station :— 

Feeders, distributing mains, and arc light leads :—Callender’s 


Cable Company T ex Зе E = 17,735 
Water-tube boilers:- Babcock & Wilcox, Limited Sa " 5,840 
Steam dynamos with Willans engines:—Mather & Platt X 10,620 


London.—The St. Pancras Vestry on Wednesday con- 
sidered the following tenders received for the supply of two 750-H P. 
engines and dynamos :— 


Mather & Platt e $5 ex - АР © А . . 410.913 
Willans & Robinson Р es s i s as n 11,117 
Electric Construction Company . es Vy ee .. 12,10 
Biemens Bros. & Co. ES = - st ee es .. — 19:48 
Crompton & Co.. E “a x - s vs Vs 12,564 
E. Scott & Mountain 13,107 


worked out the most economical. 


London.—Regarding the list of tenders published last 
week for the electric lighting plant, &c., at Mr. Chas. Wyndbam's 
new theatre, Messrs. Marryat & Place, the lowest tenderers, write 
as follows :— 

We are sorry to see our name at the bottom of your list of tenders, and we 
should like to explain through your columns that we only received the inquiry 
at the eleventh hour, owing to it having been misdirected. We made a hasty 
tender, but shortly after, discovering an oversight, we wrote the engineers asking 


thelr permission to withdraw, as we could not make the work pay, except ata 
considcrably increased figure. 


London.—Messrs. Foote & Milne have b2en entrusted by 
the Secretary of State for Iadia with the whole of the electric 


lighting of the India office, the number of lights being equivalent 
to over 3,000 8-C.P. lamps. 


Mersey.—The contract for steam dynamos and installa- 
tion of electric lighting forthe Wallasey and Woodside landing stages 
for the Mersey Docks and Harbour Board has been placed in the 
hands of Messrs. Ellis & Ward, Birmingham. 


Roumania.—The municipal authorities of Bucharest, 
Roumania, lately invited tenders for the supply of a quantity of 
electric light mains. Seven firms—four German, one Austrian, one 
Italian, and one Roumanian—competed for the contract, the lowest 
offer being that of Mesars. Felten & Guillaume, of Mulheim. 


FORTHCOMING EVENT. 


Tuesday, July 4th.—At 8 p.m. Röntgen Society; annual meeting at 
11, Chandos Street, Oavendish Square, to receive annual 
report and balance-sheet, to elect officers for the ensuing 

ear, and to consider alteration of rules. Mr. C. W. 
ll-Moullin, М.О, Oxon., will deliver his presiden- 
tial address. 


NOTES. 


The Charge Against a Consulting Engineer.—At the 
Cheshire Quarter Sessions at Knutsford on Wednesday, 
Henry Cleaver, described us а consulting engineer, of South- 
ampton, was found guilty on the charge of unlawfully 
obtaining money by false pretences from Messrs. Stanley 
Davies & James Pollard, electrical engineers, of Hyde. The 
course adopted by the prisoner was to advertise for tenders 
for electric lighting plant, and when applied to, on payment 
of certain sums, he sent specifications, and requested farther 
larger payments. The details of the case appeared in the 
ELECTRICAL REVIEw's report of the previous hearing. 
Prisoner has now been sentenced to 12 months' hard labour, 
the chairman saying that he was guilty of what was a 
deliberate fraud from beginning to end. He was a person 
against whom manufacturers must be protected. 


Appointments Vacant.—A junior demonstrator for the 
physical laboratory, and an instructor in electrical engineer- 
ing, are wanted for the City and Guilds Technical College, 
Finsbury. See our “ Official Notices” this week. 


Physical Society.—At an ordinary meeting held June 
23rd, Mr. T. H. Blakesley, vice-president, in the chair, a 
aper “On the Magnetic Hysteresis of Cobalt,” by Prof. 

leming, Mr. A. W. Ashton, and Mr. H. J. Tomlinson, was 
read by Mr. Ashton. A rectangular sectioned circular ring 
of cobalt was insulated with silk tape and wound over with 
four secondary coils put on at quadrantal positions. Over 
these secondary coils six primary coils were placed, and the 
ring was submitted to a complete set of magnetic tests with 
а ballistic galvanometer. From these observations various 
curves have been plotted, and the results have been com- 
pared with & similar set of readings taken on a cast-iron 
ring. A chemical analysis of the cobalt showed that it oon- 
tained about 1 per cent. of iron and 1 per cent. of nickel. 
The authors conclude that although in general form the 
magnetisation curve for cobalt resembles that of cast-iron, 
its hysteresis exponent is similar to that of annealed soft iron. 
The absolute hysteresis values corresponding to various 
maximum flax densities are, however, not very different from 
those of а typical variety of cast-iron. Prof. Everett 
referred to the fact that the sample of cobalt contained 
about 1 per cent. of iron, and said that it would be interest- 
ing to know how cobalt free from iron would behave. The 
chairman said that the hysteresis curves obtained from the 
step by step method could not be applied to dynamos, 
because the time taken to perform the cycle altered the shape 
of the curve. He would like to see the curves for cobalt 
determined in cases where the cycles were quickly executed. 
А “ Discussion on Physical Tables " followed, and the Society 
adjourned until next October. 


Gas Traction.—Mr. Percy Holyoake, secretary of tle 
British Gas Traction Company, Limited, writes to the 
Engineer, taking exception to Mr. Parker’s dismissal of gas 
traction on the ground that no practical data are available, in 
the following terms :— 


Mr. Parker, in bis paper read before the Engineering Conference 
at the Institute of the Civil Engineers, said that “ по reliable prac- 
tical data is available” respecting tramways being driven by gas 
engines working on the cars. Had Mr. Parker made inquiries, I 
would have been 3 to have provided bim with this information, 
which I now take the opportunity of doing. Cars carrying 
respectively 40 and 52 passengers have now been running on the 
Blackpool, St. Anne's and Lytham Tramway Company's lines for 
upwards of three years. The total cost of running these, includit g 
repairs, taken over the whole period of working, is 3 47d. рег car 
mile, the cost of gas being '92d. per car mile. Passengers to the extent 
of 14 millions have travelled on the cars. 

Cars have also been running on a suburban railway at Trafford 
Park, near Manchester, for about 15 months, the cost of which is 31d. 
per car mile, including all running charges and repaire, and no com- 
plaints whatever have been made as to any nuisance arising from the 
use of gas. 

. It will be noted that Mr. Parker is told that if he applies 
for particulars he will get them. The present writer did во 
apply for particulars and they were promised а year ago, but 
they have failed to appear. Will Mr. Parker's application be 
equally unsuccessful ? 


Dangerous Units.—Our American contemporary, the 
Electrical World and Engineer, complains that the British 
Association has gone out of its way to burden mankind 
with a “practical” system of electro-magnetic units. It 
admits that the object of the British Association was to 
simplify and to rationalise the units; for the volt, the 
ampere, and the ohm are directly within the range of quan- 
tities convenient to electricians. The simplification, how- 
ever, introduced a dual system, & quadrant-eleventhet- 
gramme-second system, as distinct from the centimetre- 
gramme-second system, and this duality is the chief cause cf 
the present complaint. As an antidote, the article prescribes 
a unit of current called the “flu,” which, with the prefix 
* deci," is to denote the present ampere, or “deciflu.” On 
this side of the Atlantic we are unfortunately too familiar 
with the decimations cf the “fu” to desire any closer 
acquaintance with it; such a unit, in the hands of the 
amateur, would be almost as dangerous as a kilowatt. More- 
over, the innovation is further to be deprecated on the plea 
of expediency; for if the custom of crowning eminent elec- 
tricians with the unitary laurel is to be discontinued, what 
other means in these days are there left for conferring immor- 
tality, quickly and cheaply, upon the mere scientist ? 
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Electricity Accounts,—Before the conference of the 
members of the Corporate Treasurers’ and Accountants’ 
Institute at Plymouth last week, Mr. Н. M. Stevens, the 
borough accountant of Brighton, read a paper on **Corpora- 
tion Electricity Accounts.“ In the discussion which fol- 


lowed, the town clerk of Plymouth, Mr. J. Н. Ellis, said 


that— 


_ The strength of the paper lay in what was said on the question of 
sinking funds and depreciation funds. Many instances could be 
shown which pointed to the facs that the Local Government Board, 
in fixing the terms for repayments of loans by local authorities, acts 
upon no principle at all. It acted on an idea which was based on a 
misconception, and а misapprehension of the fandamental difference 
between local and national indebtedness. It proceeded on the idea 
that the growth of local indebtedness was a thing to be deplored, and 
ignored the growth of local assets which resulted from the increase of 
local indebtedness. The writer of the paper had quoted a case in 
which the Local Government Board had fixed a period of 12 years 
for the repayment of a loan of по less than £56,000. In that case the 
borough of Brighton was expected to make upon its undertaking an 
interest of close upon 12 per cent. before it could get a shilling 
towards the relief of the rates. 
dream of paying such a percentage? Parliament itself limited the 
dividends which companies could earn, and properly so, bat a local 
authority it it was to ercape a charge on the rates, must ms ke more 
dividend on capital than experience showed a company was able to 
earn. It was their lack of principle in cutting down the terms of 
repayment because the Local Government Board wished to curb the 
growth of that local indebtedness which in sanitary matters it did so 
much to encourage, that he objected to. Local authorities ought to 
be allowed terms for repayment more commensurate with the life of 
the undertaking. Again, the undertaking should be treated as a 
whole, with one adequate term for it. 


The Cycle Engineers’ Institute. —Messrs. R. E. & C. 
Crompton are shortly to read а paper, illustrated by cine- 
matograph, before this Institute at Birmingham. The paper 
will deal chiefly with the selection of gearing and crank 
throw for cycles. The address of the first president, 
delivered at a recent meeting, referred, among other things, 
E the advantages of electrical power transmiseion in cycle 
actories. 


Personal.—Mr. C. H. Gadsby, Wh. Sc., M. I. E. E., has 
resigned his post as contract engineer to the British Electrio 
Traction Company, for the purpose of devoting himself to 
private practice as a consulting electrical engineer, and 
has opened offices at 20, Victoria Street, Westminster, S. W., 
where he will make electric traction work his speciality. 
The British Electric Traction Company has retained Mr. 
Gadsby as engineer for the Devonport tramways. 

Mr. Magnus Maclean, M.A., B. So., F. R. S. E., of Glasgow 
University, has been appointed to the chair of electrical engi- 
neering recently vacated by Prof. A. Jamieson at the Glasgow 
and West of Scotland Technical College. There were 10 
applications. After a distinguished career at the University 
of Glasgow, Dr. Maclean was appointed in 1884 official 
assistant to Lord Kelvin, and in 1895 was elected University 
lecturer in pure and applied electricity. We understand that 
his candidature was strongly supported by many of the 
leading Glasgow electrical engineers in all branches of the 
profession. 


Motor Car Exhibition. —On Monday, July 8rd, a motor 
car exhibition, promoted by Mesers. Cordingley & Co., will be 
opened at the Agricultural Hall, Islington. The promoters 
have decided, in addition to awarding certificates for gold 
medals, to give prizes of £25 each for electric carriages 
weighing under 1 ton, to carry two passengers; electric 
carriages weighing under 14 tons to carry four passengers ; 
passengers to average 8 minimum of 10 stone in weight. 
For the longest distance over ordinary roads at a maximum 
speed of 12 and a minimum в of 10 miles per hour ; 
same ‘carriage with the batteries to be eligible for speed tests 
for any road with a gradient of not less than 10 per cent. 
on it. 


Appointment.—The Leeds Tramways Committee has 
appointed Mr. W. R. Spaven traffic manager of the tram- 
ways (7 miles electric, 7 miles steam, and 10 miles horse). 


What electric undertaking could - 


Eagineers' Wages.—An adjourned conference was held 
on Wednesday at Westminster Palace Hotel of representa- 
tives of the Engineering Employers’ Federation and the 
Amalgamated Society of Engineers, to diacuss the wages 
question in Mid Lancashire, and other matters. The meet- 
ing was held with closed doors. 


Marriage.—Mr. F. G. Baily, M.A., professor of electrical 
engineering at the Heriot-Watt College, Elinburgh, was on 
22nd inst. married to Margaret N. Osborne, daughter of the 
late G. H. Pagan, Sheriff-Clerk of Fife.. 


The Pacific Cable.— Yesterday Sir M. Hicks-Beach and 
Mr. Chamberlain received а deputation from the Eastern 
and Eastern Extension Telegraph Companies at the Treasury, 
respecting the all-British Pacific cable project. The 
Marquess of Tweeddale introduced the deputation. The 
cable companies urged that State interference with private 
enterprise was neither justifiable nor n in this case, 
for rates could be reduced and an alternative cable route 
to Australia arranged without it, on reasonable terms. 
The Cape route would be the best alternative route 
from all points of view. The Government policy would 
create an absolute and objectionable monopoly, inas- 
much as the existing companies would be at their mercy. 
Mr. F. A. Bevan followed in a similar strain, and Sir 
M. Hicks-Beach and Mr. Chamberlain replied. The 
former said that the companies had in a way put themselves 
out of court by speaking as if it were quite a new thing for 
the Government to undertake work which has been or is being 
done by private enterprise. The companies had themselves 
received very substantial subsidies from the Australasian 
Governments, and now they told the Government they had no 
right to establish & cable between England and Australia, 
because the companies had a monoply ! That was saying too 
much. Mr. Chamberlain said that in the case of the Cape 
there hardly arises any critical situation but one or other of the 
cables always breaks down. He also referred to the high 
rates charged. They seemed to think the Government had 
no regard for profit and loss in connection with the scheme. 
As to competition he thought that the companies’ fears were 
unfounded, and that when the Pacific cable was worked it 
would be found to merely furnish an alternative route, 


The Manchester Steam Users’ Association.—The 
annual memorandum of the chief engineer has been sent {0 
us, It is a very excellent production, and contains some 
useful information on furnace strengths, with tables of teats 
npon experimental furnaces. It deals also with the strength 
of riveted jointe, and with the weights, coste, and dimen- 
sions of various types of boiler. There are also some records 
of testa, and there is a little expressed satisfaction in regard 
to the fining and possible imprisonment of a man who 
been found responsible for an explosion. A note of warn- 
ing is struck against attempting to secure too ag ра. 
centages of strength in riveted jointa, which are s ай 
never being really stronger than 68 per cent. of the solid 
plate, but this section would have been more valuable to 
engineers if accompanied by fuller statements as to the type 
of joint referred to, if double or treble riveted, &. It is 
stated that a joint of nominally 75 per cent. strength 
is worth 68:4 per cent. while one designed for 87} 

r cent. is not really worth over 64°6 per cent. 
Ecperiments are said to have been made on riveted 
specimens, but only the results are given. It would 
have been interesting to have had the details, so that 
comparisons could have been made with other experiments. 
If the nominally 75 per cent. joint is actually the best possible 
joint at 68:4 per cent. actual strength, it would be interesting 
to have a drawing in detail of the dimensions of this joint, 
its rivet diameters, &c. The section on riveted joints as it 
stands is practically a condemnation of most riveted joints 
as now employed for high pressure boilers. We are glad to 
see the Manchester Steam Users’ Ascociation taking up some 
of these vexed questions and carrying out experiments. 
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NEW COMPANIEB REGISTERED. 


St. Helens Cable Company, Limited. — Registered 
on June 8tb, by T. T. Hull, 22, Chancery Lane, W.O., with a 
capital of £50,000 in 4, 40 £10 shares and 4,000 £2 shares. 
Objecte: To acquire and take over as going concerns both or either 
of the businesses of William James Glover & Co." and Hanohett 
and Co, Limited; to enter into agreementa (1) with Benjamin B. 
Glover and Wm. J. Glover; (2) with Geo. E Heyl-Dia and Hanchett 
and Oo., Limited, of the first part, William Hanchett of the second 
part, and Geo. E. Heyl-Dia of the third part; (3) with Geo. E. Heyl- 
Dia; (4) with Wm. J. Glover; (5) with Robert B. Glover; and (60) 
with William Hanchett; and to carry on the business of cable and 
wire rope manufacturers, &c. The subscribers (with one share each) 
are:—J. Crook, Eccleston Park, Prescot, Lancashire; J. Hamill, 
Windle Houte, Bt. Helens, Lancashire; Н. Rawlinson, Oropper's 
Hill, St. Helens; W. Oppenheim, Highfield, St. Helens: J. T. Wright, 
39, Grey Road, Walton, Liverpool; H. S. Oppenheim, Highfield, St. 
Helens; J. C. Wood, 49, Denton's Green Lane, St. Helens. The 
number of directors is to be five; tbe first are Wm. J Glover, Go. H. 
Heyl-Dia, and three others to be appointed by the de b nt ure holders; 
qualification, £500; remuneration as fixed by the company. 


Italian Mutoscope and Biograph Company, Limited 
(62,452) .— This company was registered on June 13th, with a capital 
of £40,000 in £1 shares, to manufacture and deal in mutoscopes, 
biographs, and mutograpbs in the kingdom of Italy, and to carry on 
the business of mechanical and electrical engineers, &c. The first 
subscribers (each with one share) are; — T. MacDonnell, 3, New Court, 
Lincoln’s Inn, barrister; A. J. George, 33—37, Hatton Wall, E.C., 
manufacturer; W. T. Smedley, 119, Ashley Ga'dene, Westminster, 
chartered accountant; E. B. Koopman, Hotel Oecil, W.O , mauagin 
director; J. H. Brigham, Hotel Cecil, W.O., managing director; W. 
Bartram, 18, Great Windmill Street, London, clerk ; and E. Shouls, 
42, Balfern Grove, Chiswick, clerk. The first directors, to number 
not less than two nor more than seven, are to be nominated by the 
subscribers; remuneration, £120 each per annum. 


Wilsons & Mathiesons, Limited (62,486). — This 
oompany was registered on June 8th, with а capital of £115,000 in 
6,C00 preston shares of £5 each, and 85,000 ordinary shares of £1 
each, to acquire from Charles Wilson & Sons and Mathieson, Wilson 
and Oo., certain factories and premises in the city of Leeds, to adopt 
an agreement with the said vendors, and to carry on the business of 
engineers, machinists, iron and steel founders, tool makers, electrical 
engineers, gas stove manufacturers, ironmongers, &с. The first sub- 
scribers (each with one share) are:—Oharles O. Wilson, Blenheim 
Terrace, Leeds, gas stove manufacturer; William Mathieson, Rise- 
holm, Horsforth, ironfounder; Henry Wilson, Rock View, Armley, 
Leeds, gas stove manufacturer; Thomas A. Draper, Oak Villa, Venery 
Rad, Leeds, ironfounder; James W. Wilson, Summer Hill, Leeds, 
ноте manufacturer ; Alexander Mathieson, Spring Grove Terrace, 

ds, ironfounder; Obarles A. Wilson, Bleinheim Terrace, gas stove 
manufacturer, Thenumber of directors is not to be less than three nor 
more than seven ; the subscribers are to appoint the first; qualifica- 
tion, £1,500; remuneration, #500 per annum divisible. Registered 
office, Carlton Worke, Canal Road, Armley, Leeds. 


B, Rhodes & Company, Limited (62,506).—This com- 
pany was registered on June 10tb, with а capi'al of £10,000 in £1 
shares, to carry оп the business of miners, ironmasters, machinists, 
mechanical and elcotrical engineers, &o. The first subscribers (each 
with one share) sre:—John Н. Stott, Cranbourne Road, Bradford 
dyer; Frank Н. Bentham, 16, Laisteridge Lane, Bradford, w 
comb maker; William H. Greenwood, Summer fiaid, Idle, near Brad- 
ford, commission wool comber; Jobn J. Whittaker, Holme House, 
Esholt, Shipley, provision merchant; Thomas Priestley, Bank 
House, near Bradford, manufacturer; William H. North, Clellow 
Dean, Allerton, dyer; and Fred. Foster, Normandy Villa, Shipley, 
wool and waste merchant. The firet directors (to number not less 
than three nor more than seven) are to be appointed by the sub- 
scribers; qualification, £250; remuneration as fixed by the company. 


W. R. Sykes's Interlocking Signal Company, Limited 
(62,522).—This company was registered on June 12th, with a capital 
of £100,000 in £1 sbares, бо enter into an agrcement with Willium В, 
Sykes, to acquire the business known as " Sykes's System of Inter- 
locking Riilway Signals and Points, now carried on at Station R 24, 
High Street, Clapham, and to carry on the business of signal manu- 
f.ciurers, electrical aud mechanical engineers, telephone and tele» 
graph manufacturers, &o. The first subscribers (each with one share 
are :—George Beeson, 2, Clarendon Terrace, W., clerk; Archie W. 
К mp, 12, Tarver Road, Manor Place, B.E., clerk; T. Morton, 53, 
Nunhead Grove, В.Ю, surveyor, Sidney E. Newman, 72, Romilly 
Road, N., clerk; P. J. Taylor, 11, Old Broad B:rect, E.O., solicitor ; 
Francis В. Roberts, 11, Old Broad Street, E.C., solicitor; and Edward 
Borrell, 50, Idmiston Rad, Stratford, E., clerk. The number of 
directors is not to be less than two nor more than seven; the first are 
to be nominated by the subscribers; qualification, 250 shares; 
remuneration, £200 each per annum, and £25) for the chairman, 
Registered office, 65, New Broad Street, E. O. 


Galleways, Limited (62,540).—This company was 
registered on June 13tb, with a capital of .£3C0.000 ір £10 shares, to 
adopt an agreement with Galloway's, Limited,” and its liquidator, 
and to carry on the business of ironfounders, boiler makers, mecha- 
nical, electrio, hydraulic, gas and general engineers, tube makers, 
brass founders, coppersmiths, millwrights, colliery proprietors, sup- 


pliers of electricity for the purposes of light, heat, or power, electric 
and other motor car builders, cycle manufacturers, &. The first 
subscribers (each with one share) are:—Oharles J. Galloway, Thornley- 
holme, Knuteford, Cheshire, gentleman; William J. Galloway, 47a, 
Portland Place, W., M. P.; Edward N. Galloway, Normanby, Altrin. 
cham, engineer; Arthur W. Galloway, Thornleyholme, Knutsford, 
Cheshire, engineer; Richard Mottram, Kt., Beech House, Pendleton, 
Salford; W. E. Norbury, West View, Chorlton.oam-Hardy, Man- 
chester, engiceer; and Oharles Rought, 17, Philpot Lane, E. O., engis 
neer. The number of dircotors is not to be less than four nor more 
than ten; the first are Charles J. Galloway, Edward ЇЧ. Galloway, 
Arthur W. Galloway, William J. Galloway, Richard Mottram, 
William E. Norbury, and Charles Rougbt; qualification, 6:00 ; 
remuneration, £700 per annum, divisible. 


Road and Tramear Electric Traction Company, 
Limited (62,562).—Tbis company was registered on Jane 14th, with 
а capital of £12,000 in £1 shares, to acquire any patents and rights, 
to manufacture and deal in any machinery, artioles and implements, 
and to carry on the business of electric and other tramway pro- 
prietors. The first subscribers (each with one share) are :— Edward 
Ohoat, Grosvenor Villa, Loughborough Road, Brixton, clerk; Walter 
Chivers, 79, Hugh Street, Eccleston Square, S. W., clerk; Edward 
Trearn, 86, Mexfield Road, Putney, manager; Francis Head, Thames 
Bank, Hampton Wick, architect; William R. Smith, 117, Victoria 
Street, S W., civil engineer; Edward B. Robbins, 7, Smeaton Road, 
Wendswortb, 8.W , clerk; and Harold P. Stringer, 7, Sarsfeld Road, 
Balham, S. W., clerk. The number of directors is not to be less than 
two nor more than five; the subscribers are to appoint the first 

aalification, £100 ; remuneration, £50 each per annum, and £60 for 
e chairman. 


City of Carlisle Electric Tramways Company, 
Limited (62,601).— This company was registered on June 16th, with 
а capital of 260,000 in £1 bares, to scquire tbe powers and rights 
conferred by the Carlisle Tramways Order, 1898, to enter into an 

ent between Wm. B. Needham, B. Horton, J. J. Gittings and 


.J. Kershaw of the first part, the Manchester Traction Company, 


Limited, of the second part, and this company of the third part, and 
to сатту on the business of carriers, cians, electrical and 

eral engineers, suppliers of electricity, &o. The first subscribers 
(cach with one share) are :— John Law, 3.8, Manchester Road, Roch- 

e, estate agent; Frederick Ocx, 17, Oresswell Grove, West Dids- 
bury, accountant; Frederick Orunes, 5, Meriner Street, Greenbeys, 
Manchester, secretary; Arthur О. Kay, Mayfield, Rochdale, gentle- 
man; Frederick W. Browne, 66, Dake Street, Old Trafford, Man- 
chester, clerk; Frank H. Poole, Wynnstay House, Fallowfield, Man- 
chester, solicitor; and John О. Barrows, 89, Clarendon Road, Whalley 
Range, Manchester, clerk. The first directors (to number not less 
than four nor more than seven) are Richardson, George 
Readman, Robert B. Barningham, and Thomas D. Lingard ; quali- 
fication, £250 ; remuneration as the company may decide. Registered 
office, 13, Spring Gardens, Manchester. 


Western Telegraph Company, Limited (62,586).— 
This company was registered on June 15th, with a capital of £1,000 
in £1 sharee, to acquire or constract telegraph and telephone wires 
and cables, to acquire, own and work any patents and rights relating 
thereto, and to construct and maintain telegraph, telephone, electric 
lighting and other works. The first subscribers (each with one share) 
ате:—Ё, Dawes, 50, Old Broad Street, E. O, solicitor; W. Chapman, 
50, Old Broad Street, E.O., solicitor; E. H. T. Bradley, 19, Linden 
Gardens, W., gentleman; A. Robinson, 101, East Hill, Wandsworth, 
үл шап, A. E. Newman, 33, Glebe R-ad, Hornsey, gentleman; 

J. Emery, 22, Leyland Road, New Oross, 8 E., law student ; an 
A. J. Kent, 8, Orcs Road, Wimbledon, accountant. Registered with- 
out articles of association. 


Electrical Corporation, Limited «оа озор тыа com- 
pany was registered on June 19th, with a capital of £30,000 in £1 
shares, to adopt an sgreement with J. E. Harding, and to carry on 
at Valparaiso, or elsewhere, the basiness of electricians, mechanical 
engineers, tramway proprietors, suppliers of electricity for the pur- 

of light, heat, and motive power, electrical apparatus manu- 
actarers, cable and wire manufacturers, &c. The first subscribers 
(each with cne share) are:—J. A. Bouer, 17, Gracechurch Street, 
E.O., engineer; F. L. Vaugham, 84, Winchester House, E.O., gentle- 
man; B. Kempson, 437, Kingsland Road, N., gentleman; A. G. Webb, 
39, New Broad Street, H. O., solicitor; L. Schramm, Gracechurch 
Street, E.C., electrical engineer; E. Ellis, Lime Btreet. EO, 
merchant; and J. Phillips, Great Dover Street, W., accountant. The 
number of directors is not to ba less than two nor more than five; the 
first are J. A. Bouer and F. L. Vaugbam ; qual fication, £100; remu- 
neration as fixed by the company. 


Sea Serpent Syndicate, Limited (62,632).—This com- 
pavy was registered on Jane 19th, with a capital of £5,000 in £1 
shares, to adopt an agreement with Walter Btenning, and to carry 
on the business of builders, electricians, mechanical and electrical 
engineers, hardwaremen, ironmongers, &c. The subscribers (each 
with one share) are :—O. E. Braun, 38, G:ay's Inn Road, W.O., hard- 
ware importer; J. B. Flanagan, Mcorgate Station Chambers, H O.; 
O. J. Shaw, 49, Finsbury Pavement, E.O., architect; J. Galetti, 49, 
Fiosbury Pav: ment, E.O., architect; H. F. Ranger, 1, Quality Court, 
E.O., soliciter ; O. W. Brownjohn, 1, Quality Court, E.O., clerk: C. J. 
Kington, 1, Quality Court, E C., clerk. The number of dire c ors is 
not to be less than three nor more than five; the first are C. E. Braun, 
W. H. Pullin, J. S. Flanagan, and W. Stenning (managing director); 
remuneration of W. Stenning, 10 per cent. of the net profits; others, 
5 per cent. of the net profits, divisible, Registered office, Moorgate 
Station Ohambers, E. O. 
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Helios Electrical Construction Company, Limited 
(62,633).— This company was registered on June 19tb, with a capital 
of £10,000 in £10 stares, to carry on the business of electrical 
engineers, electricians, and manufacturers of electrical apparatus of 
all kinds. The first subscribers (each with one share) are:—8. C. 
Witting, Hollingbury Cope, Patcham, Sussex, merchant; F. Charles, 
49, Cannon Street, E.O., merchant; C. Schaller, 7, Góberstraste, 
Colcgne; P. La Ruelle, Giberstrasse, 3, Cologne, electric works 
manager; J. Stubben, Sachsensing, Cologne, electric works manager; 
L. Wiese, 49, Cannon Street, E.C., merchant; and H. R. Witting, 19, 
Mill Hil Road, Acton, W., merchant. Tne number of directors is not 
to be less than two nor more than seven; the first are B. О. Witting, 
F. Charles, L. Weise, C. Bchaller, and P. Га Ruelle; qualification, 
£1,000. 


Norwich Mutual Telephone Company, Limited 
(62,640) — This company was registered on June 19;h, with a capital 
of £20,000 in £1 shares, to establish and maintain a telephonic 
exchange or exchanges, and to acquire and carry on the business of 
the Norwich Telephone Company. The first subscribers (each with 
five shares) are:—C. Bussey, Palace Plain, Norwich, merchant; F. G. 
Hatch. 15, Haymarket, Norwich, solicitor; H. H. C. Jarrold, Bracon- 
dele, Norwich, publisher; В. D. Page, Exchange Btreet, Norwich, 
cabinet maker; W. P. Shave, 7, Colegate Street, Norwich, merchant; 
O. Steward, King Street House, Upper King Street, Norwich, soli- 
citor; and W. H. Webster, Gablehurst, Eaton, Norwich, draper. The 
number of directors is not to bs leas thau three ; the subscribers are 
to appoint the first; qualification, £50. Registered office, King Street 
House, Upper Kiog Street, Norwich. 


Anglian Cycle and Engineering Company, Limited 
(62,689).— This company was registered on Jun» 23rd, with a 
capital of £15,000, in 1,470 ordinary shares of £10 each 
and 300 founders’ shares of £1 each, to acquire and 
carry on the business of an electrical engineer carried on by 
N. Prentice, at Stowmarket and elsewhere, and the business of 
cycle manufacturera and engineers, carried on as Stannard & Alger, 
by R. Stannard & C. B. Alger. The fi:st subscribers (each with one 
share) are :— R. Stannard, Stowmarket, engineer; C. B. Alger, Diss, 
engioeer; Н. N. Prentice, Stowmarket, engineer; F. O. Peacock, 
Stowmarket, solicitor; C. B. Alger, Diss, photographer; P. О. N. 
Peddar, Stowmarket, land agent; and 8. A. Maw, Needham Market, 


bank manager. The number of directors is not to be less than three 


nor more than seven. The first are Н. ЇЧ. Prentice, Б. Stannard, 
C. B. Alger, P. C. N. Peddar and 8. A. Maw; qualification, £100. 


Totues Electricity Supply Company, Limited 
(62,693).--This company was registered on June 23rd, with a capital 
of £10,000 in £1 shares, to apply to the Board of Trade for a pro- 
visional electric lighting order and for such licenses and authorities 
as may berequired for securing to the company the right to supply 
electricity for lighting and other purposes to Totnes and the sur- 
rounding districts, to carry on the business of electricians, electrical 
engineers, &, and to adopt an agreement with G. E. S. Venner. 
The first subscribers (each with one share) are:—J. Sparrow, 16, 
Grove Mansions, Clapham Common, gentleman; R F. W. Orr, 
Pemberley Cottage, Bedford, gentleman ; J. F. Figg, 10, Southwark 
Bridge, S.E., stationer; H. J. Wood, Prima Road, Brixton, clerk; 
А. J. Barclay, 94, Brook Green, W., gentleman; J. Moyes, 48, Tyne- 
mouth Road, South Tottenham, N., clerk; G. W. Cole, 73, Lloyd 
Road, Walthamstow, accountant. Tae number of directors is not to 
оз lers than three nor more than seven; the subscribers are to appoint 
the first; qualification, 200 shares; remuneration, £200 per annum, 
divisible. Registered office, Granville House, 3, Arundel Street, W.O. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


West Coast of America Telegraph Company, Limited 
(52,114) —This company's annual return was filed on May 27cb, when 
45,000 shares were taken up out of а capital of £132,520 in 52,008 
shares of £2 10s. each, all the shares being considered as fully paid. 


New General Traction Company, Limited (47,321). 
—This company's annual return was filed on May 22nd, when 30,000 
preference and 24,000 ordinary shares were taken up out of a capital 
of £370,000 in 50,000 preference and 24,000 ordinary shares of £5 
each. Tne ordinary shares are considered as fully paid, and £5 has 
been called on the preference, resulting in the receipt «f £150,000. 
The capital was increased from £270,0CO to £370,000 by special 
resolution dated May 8:h, 1899. 


Western and Brazilian Telegraph Company, Limited 
(7,251 C).—This company’s annual return was filed on May Slot, 
when 64,269 £16 shares and 66,258 £7 10s. shares were taken up out 
оГ a capital of £1,500,000 in 66,871 shares of £15 each, and 66,258 
shares of £7 10s. esch. The full amount has been called, resulting in 
m: receipt of £1,461,535, which includes £565 paid on 75 forfeited 
shares, 


Altrincham Electric Supply Company, Limited 
(40,795).— This company’s annual return was filed on May 24th, when 
25,000 shares were taken up out of a capital of £50,000 in £1 
shares. The full amount has been called, and £25,000 received, 


Woolwich District Electric Light Company, Limited 
(81,814). — This company's annual return was filed on June 
16th, when 12,000 shares were taken up out of a capital of £25 000 
in £1 shares. 2,884 are consideredas fully paid. £1 has been called 
on the remainder, resulting in the receipt of £9,116. 


Syndicate of Electrical Engineers, Limited (30,531). 
—Tbis company's annual return was filed on May 10th, when 
1,002 ordinary and 100 founders’ shares were taken up out of a 
capital of £10,000 in 1,900 ordinary and 100 founders’ shares of £5 
each. The founders’ shares are considered as fully paid. £4 has 
been called on the ordinary, and £4,008 received. 


African Direct Telegraph Company, Limited (21,895). 
—This company's annual return was filed on May 31st, when 23,600 
shares were taken up out of a capital of £300,000 in £10 shares. The 
fall amount has been called and £236,000 received. | 


CITY NOTES. 


Callender's Cable and Construction Company, 
| Limited. 


Tux directors! report for the year ending December 31st, 1898, reads 
as follows :— 


The directors submit herewith the accounts for the year 
December 31st, 1898, showing a balance at the credit of Profi 
and Loss оё... ^... esi "T $us * £40,840 6 7 

From which must be deducted 


interest on debentures .. £4,050 0 0 
Dividend on preference вһатев 1577 17 1 
Appropriation for depreciation of 
machinery, plant, & ... .. 5,0с0 0 
——— 10,627 17 1 
Leaving an available balance of. £36,212 9 6 


Which it is proposed to deal with in the following manner : — 
1. By the payment of a dividend to the holders 
of ordinary shares at the rate of 10 per cent. 
per annum (clear of income-tax) , being 101. 
share, whereof 5s. was paid on November 
let, 1898, as an interim dividend, leaving bs. 
per share to be paid now Sex 82 vis 0 0 
2. By the payment of a bonus of бз. per share. à 5,000 0 6 
0 0 
9 6 


3. By placing to reserve oes ove ses ... 15,000 

4. By carrying forward to next year's account . 6,212 
£36,213 9 6 

The total payments to the holders of ord shares for dividend 


and bonus for the year 1898 will therefore be at the rate of 15 
cent. per annum. The plant and premises have been maintained in 
a thorough state of efficiency, and the cost of renewals and repairs 
has been debited against the year's profits. 

An entirely new additional factory has been erected on the land 
purchased in 1898, to which reference was made in last year’s 
and a considerable sum has been expended on the plant and m 
therein. No advantage was, however, reaped in 1898 from that 
expenditure, as the first section of the new factory was only occupied 
early this year, and the most important part was only available for 
work а few weeks ago. The directors are satisfied that the advantages 
in decreased cost and increased speed of prcduction fully justify the 
expenditure. The business transacted in 1898 was again much in 
excess of that in previous years, and continues to increase in a most 
sa i factory way, the contracts in hand at the present time exceeding 
half a million sterling in amount. It is evident to the directors that 
if full advantsge is to be taken of the prosperity which the company 
now enjoys the means of production at Erith will have still further 
to be enlarged, and it may b» necessary t» take up other branches and 
new applications of cable work. The contracts which the compan 
now undertakes necessitate the use of considerable floating capi 
and, notwithstanding the recent issue of preference shares, 
directors are of opinion that it is desirable to increase the capital 
still further. They recommend that power should be taken for the 
creation of 20,000 new preference shares, and 20,000 new ordinary 
thares, both of £5 each, to be issued from time to time as the directors 
may find necessary for the business of the company. The directors 
ате very desirous that the annual accounts should be laid b2fore the 
shareholders earlier in the year, but it has been found impossible to 
do this bitherto, owing to the continual and rapid increase in the 
company’s business, which has thrown u the staff a large 
amount of extra work. With a view to relieve this pressure, and to 
expedite the preparation of the accounts, the directors propose to 
engage the services of Messrs. James Worley & Son as accountants to 
the company. The directors recomm nd this proposal to the share- 
holders, and have issued notice of an extraordinary 
meeting to pass the resolutions necessary for giving effect to 
it (owing to their being already the auditors) as well as to 
increase the capital of the company. The directors think it is 
only right, whilst referring with so much satisfection to the great 
prosperity of the company to acknowledge the unwearied зза! with 
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which all the staff have worked in order to secure such results, and 
without whose co-operation they could not have been attained. The 
retiring director із Lieut.-Col. G. A. Elliott, who, being eligible, 
offers himself for re-election. The auditors, Messrs. James Worley 
and Son, offer themselves for re-election. 


Mr. H. Daaxe presided on Thursday last week over the third 
annual general meeting of the shareholders of the above company held 
at the offices, 90, Cannon Street, and ia moving the adoption of the 
report, said he trusted that it would be as satisfactory to the share- 
holders ав to the board. They would see that the business bad largely 
increased during the year, and he was glad to say that it was 
still increasing. There were a few points he would draw their 
special attention to. Inthe first placa the freehold property, lease- 
hold, machinery and goodwill had increased from £107,000 to 
£135,000. They would observe in the report that an additional 
factory had been built at Erith, and the expenditure had been remu- 
rerative. In fact, they could not have carried on their work unless 
they had extended the plant and buildings. Then the next item, 
that of cable drums, hadincreased by £2,000. That was not a large 
amount, but it was a very good indicaticn of the increase of the busi- 
ness. In the last balance-sheet that item stcod at £2,800, and now it 
was £4,800. These drums were used to wind up the cables on, and 
it showed how much the business had increased, as the item had 
increased two-fifths. The stock in hand was £43,000 against 
£27,000, an increase of £16,000. The expenditure on contracts 
in course of execution was £42,000 against £18,000, which was an 
increase of £24,000. The next i'em was sundry debtors, £172,000, 


_ which, compared with £81,000 in the previous balance-sheet, showed an 
increase of £91,000. Then they had an increase of cash and bills: 


receivable, amounting to £12,000. Shares in other companies were 
£1,000 leas, but the item was worth considerably more than it stood at 
in the balance-sheet. On the otter side of the account they had trade 
creditors and other liabilities, £119,000, as against £50,000, an 
increase of 269.000; bat, inasmuch as their debtors had increased by 
£91,000, the diffsrence was on the right side. Their balance to credit 
was £36,000 as againet £17,000, and the balance at the credit of 

rofit and loss was £46,840, from which they bad to deduct £4,050 
nterest on debentures, £1,577 dividend on preference shares, and 
£5,000 appropriated for depreciation of machinery, plant, & ., leaving 
an available balanca of £36,212. With their approval, they proposed 
to o pay a dividend on the ordinary shaves of 10 per cent., of which 5s. 
bad been paid by way of interim dividend, to pay a bonus of 53. per 
share, to place £15,0(0 to reserve, and to carry forward £6,212 to the 
next account. The dividend and bonus together was really 15 per 
cent. on the ordinary shares, which was very satisfactory. They 


would observe from the report that the contracts in hand at 


present exceeded half a million sterling. The business had not 
only increased during the year, but was still incr.asing, and there 
appeared to be no sign of diminution. Of course, they could not 


_carry on that increased business without baving larger means to do 


ro, and at the extraordinary meeting wbich was to follow, they would 
be arked to increase tbe capital of the company. Last year an 
addition was made to the capi‘al of the company to the extent of 
£100,000, by the iseue of 20,000 prefererce sbares of £5 each, nearly 
all of which were tsken up by the shareholders, and the few left over 
were issued at a premium which more than covered the expenses cf 
the iesue. They now proposed to increase the capital by £200,000. 
They sked for power to do that, but they did not propose to issue 
the full amount at the present time. They asked for power to increase 
the ordinary share capital by £100,000, and the preference shares by 
a similar amount. Taat seemed a great deal, but if they referred to 
the figures in the balance-sheet, they would see where the £100,000 
they had last year was gone. Those accounts came down only to 
December 31st, and they had since spent nearly an additional 
£20,000 in plant at Erith. There were some very important pieces of 
m:chinery still to be fixed at the factory, which would cost 
more money, and which would have to be paid for. Although 
they did not require the whole of the £200,0CO at once, yet 
circumstances might arise, and they might have the opportunity of 
taking up large contracte, which would necessitate a further issue, 
and they found there would be no difficulty, should occasion arise, if 
they bad the power to issue shares, in getting an advance from the 
bankers, which would tide them over sn emergency. "There was also 
another reason. In nearly all their contracts to the corporations 
with whom they did business 5 per cent. of the amount of the ocn- 
tract was retained for 12 months after the completion of the 
work in order to ensure the efficiency of it. That did not seem very 
much, but it was a large proportion of their p:ofits, and if they took 
halfa million pounds, which was rot the whole of their work, it 
meant the locking up of £25,000. Another point referred to in the 
report was the suggestion to engage Messrs. Worley & Son to super- 
vise the accounts of the company. Practically they wanted them to 
be auditing the accounts all through the year. The Chairman con- 
cluded by explaining the system of auditing the accounts now adopted, 
and pointed out the great benefit which would accrue to the company 
from having an improved system, but in order that Messrs. Worley 
could come in to supervise it necessitated the alteration of the articles 
of association. 

O.lonel ELLIOTT seconded the adoption of the report, which was 
agreed to. 

Mr. CALLENDER, the managing director, said the prosperity of the 
dom pany continued to increase, and the number of contracts they 
had in hand was absolutely unprecedented, and he was sure no other 
firm in the electrical or engineering busicess had a more expensive 
or & more healthy business than they had at present. They had 
work going on in 102 different towns, not only in that country but in 


. Calcutta, the Cape of Good Hope, Australia, Hong Kong, Soath 


America, Spain, and Gibr;ltar, Besides these they had various con- 


tracts in that country. They had secured the best part of the con- 
tracts for the ma ius which had been placed in that country. They 
were doing the mains for a considerable part of London, and for 
Liverpool, Birmingham, Manchester, Edinburgh, Glasgow, and 
Dablin. With regard to the works, he considered they had the best 
works in the country. 

An extraordinary general meeting was subsequently held, when 
resolutions were passed suthorising the alteration of the articles of 
association and giving power to increase the capital of the company. 


The Electric and General Investment Company, 
Limited. 


THE meeting of this company was held on Tuesday at Winchester 
House, E.C. i 

Mr. Ово Herra, who presided, regretted the presence of so few 
shareholders, but attributed this to the large dividends which were 
beiog paid. The report, he said, showed that they had made a net 
profit of £25,000 on a called-up capital of £20,000. It was the small- 
ness of the paid-up capital that enabled them to pay the present 
dividends. No one could complain against the amount of money they 
had earned, and while he hoped it would conti aue, he warned 
everyone connected with them that it was a company which, bing 
financia), naturally flactusted to a certain extent iu the dividends. 
Although they had had two very prosperous years, they must not look 
forward to that prosperity continuing, for the reason that the children 
that the company had brought into the world had АП grown up, and 
although not one had deserted the company, they did not require 
the same financial assistance as had been rendered in the past. 
Looking over the various items in the accounts, the chairman said 


that, in view of their_prosperity, they were justified in adding to the 
provision for contingencies the amount set down in the balanca- 


sheet, and they hoped that it would cause a proportionate increasa in 
the fature dividends. The investments were as secure as stis | 
could be. In regard to the founders’ shares reserve fund, they h 
considered it a proper course that as thy sold the securities for the 
fcunders' reserve fund that they should act towards the ordinary 
shareholders ia the same manner, and that they had done. They 
had sold enough of the securities for the fouader*' to pay £20 
a share, and enoagh of the ordinary reserve fund to pay the equiva- 
lent to the ordinary. That was the best course to adopt. He moved 
the adoption of tbe report and declaration of dividends as already 
noted in the ELEOTBRICAL Review. 

The retiring directors (Messes. J. B. Braithwaite, jon., ani E. 
Garcke) were re-elect:d; also the auditor. Mr. Braithwaite was no; 
present at the meeting, as he on his way home from America. 


Mexico Electric Tramways Oompany, Limited. 


TEA report of the directora of this company was presented on Jane 
28th at а gencral meeting of the shareholders, Col. Sir Charles Huan- 
Smith, K.0.B., O.S.I., presiding. Tae report states that the conversion 
of the tramways to electric traction is being rapidly pushed forward, 
and a large part of the system will be in operation by the end of the 
year. The net profite of the tramways in 1898 amounted to £14,146, 
which was chiefly devoted to reserve fund. The gross receipts were 
£180,000, and about 22,000,000 passengers were carried. 

In moving the adoption of the report, the Caarnmam stated that 
the receipts were steadily increasing, and the expenses diminishing, 
and in the directors’ opinion tbe prospects of success were striking. 

The report was adopt.d unanimously. А 


Thomas Parker, Limited. 


Tus fifth annual general meeting of this company will be held at the 
works, Wednesfield Road, Wolverhampton, on Tuesday, July 4th, 
1899, at 3.30 p.m. 

The directors’ report to be then presented says: —“ Your directors 
have pleasure in submitting the annexed balance-sheet, which tbey 
consider thoroughly satisfrc'ory. After writing off various depre- 
ciations the balance standing to the credit of profit and loss acount 
is £17,689 6s. 6d. ; cut of this the directors propose to pay a dividend 
at the rate of 10 per cent. per annum, less iacome-tax, amounting to 
£7,250, to place £8,000 to the reserve fund, and to carry the balance 
forward to next year’s account. As will te seen from the balance- 
sheet, debentures to the amount of £20 500 have been issued to sbare- 


‘holders and their friends. Your directors will be pleased to receive 


farther applications which would enable them to carry out extensions 
in the works and business, and at the same time reduce the balance 
due to the bankers. The director who retires by rotation is Mr. R. 
Armistead, who is eligible for and offers himself for re-election. The 
auditors, Messrs. Allen Edwards & Smith also retire, but ara el'gible 
for and off zr themselves for re-election.” i 


L 


F. H. Royce & Co., Limited. 


A MEETING of the shareholders was held on Monday at Manchester. Mr, 


E. A. Olaremont presided. The report of the directors, which was read 
showed that the year's profit up to March 3186 last was £6,684, to 
which was added а balance from last year of £48, making £6,730 
available for dividend, out of which an interim dividend at the rate 
of 6 per cent. per annum was paid on September 30th, 1898. It was 
now resolved that dividends be paid at the rate of 6 per cent. рэг 
annum on the preference shares, 6 per cent. on the ы» shares, 
and £9 per share on the deferred shares. 
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United River Plate Telephone Company, Limited. 


Tux report for the year ended March 3186 states that the gross 
receipts in sterling for the year in the River Plate were £85,248, as 
sgainst £67,208 for the year before, and tbe working expenses in the 
River Plate £41,920. After the deduction of debenture interest and 
Londcn charges—but less transfer fees, interest on investments, and 
rofit on sale of securities—there is a profit of £33,933, to which must 
added £6,955 brought forward. The directors propose to transfer 
£5,000 to depreciation fund and £10,000 to reserve fund. They 
recommend that a dividend of 6 per cent., free of tax, be paid on the 
ordinary share capital, and that the balance of £7,889 ba carried for- 
ward. The in oreasipg business of the company makes it necessary to 
provide for additional working cxpital, and a resolution will be pro- 
posed at the general meeting providing for the issuing of 40,000 of 
the remaining 42,000 unissued shares of £5 each as 5 per cent. cumu» 
lative preference shares. It is intended to make an early issue of 
20,000 of these shares. 


Prospectus, 


Тнв namo of Bellies stands in the front rank of English engine 
makers. The popularity of the Belliss engine for electric lighting, 
power, and traction generating plants is clearly evidenced by the 
fact that upwards of 1,000 plante, aggregating sbout 100,000 H.P., 
have been supplied by the firm or are now in conrse of construction, 
Ia the prospectus of Belliss & Morcom, Limited, which has been 
before the public this week for subscription, there is given a 
list of the numerous municipal authorities, electricity supply 
companies tramway companies, governments, works, &o, for 
which these orders have b'en received or executed. The 
new company (Belliss & Morcom, Limited) takes over the old- 
established business which has been carried on at the Ledsam Street 
works, Birmingham, under the title of G. E. Bellies & Oo., Limited, 
Latterly nearly the whole of the capital has been in the bands of Mr. 
Belliss and Mr. Alfred Morcom, bence the change of name in the new 
T Belliss & Morcom, Limited, bas a capital of £300,000 
divided into 15,00 £10 ordinary shares and 16 OC O 5 per cent. £10 pre- 
ference shares. The issue for which the lists were open until Tuesday 
Jast is for £100,C00 ordinary capital (allotted to shareholders in the 
vendor œ mpany) £100,000 preference capital, and £100,000 4 per 
cent. debentures, the vendors also taking £26,500 preference and 
£40,000 debentures. The balarce of £73,500 preference and £60,000 
debentures have, we do not doubt, been very readily subscribed for 
by those who know the reputation enjoyed by the company and its 
engines in elec'rical and other circ'es. The assets acquired from the 
vendor company are valued at £196,427, and liabilities to trade 
creditors (£16,287) are taken over. The book debte are guaranteed to 
produce £29,170. The vendor company takes £245,060 (£78,500 cash 
and the rest in shares). The present issue will, after paying purchase 
money, leave £55,000 for further working сзріёв! and extensions. 
Preference and debenture interest takes £9,000 per annum, and for 
the yast 22 years the average surplus profit bas been £19,864. 


Stock Exchange Notices.—Application has been made 
to the Stock Exchange Oommittee to allow the following to be quoted 
in the Official List :—Telegraph Manufacturing Oompany, Limited 
6,6CO vendors’ 5 per cent. cumalative preference shares of £5 each, 
fully paid, Nos. 1 to 6,600, and 6,600 vendors’ £5 озӣіпазу shares, 
folly paid, Nos. 1 to 6,600. Application has also Ъзеп made to 
the Committee to appoint Wednesday, July 5th, a special settling 
day in Davis & Timmins, Limited—27,0C0 ordinary shares of £1 
each, fully paid, Nos. 1 to 27,000, ard 60,000 6 per cent. cumulative 
preference shares of £1 each, fully paid, Nos. 50,000 to 110,000, 
and to allow same to be quotcd in the Official List; and to 
Digi a LEM settling day, and grant а quotation for Mather and 

latt, Limited —32,500 5 per cent. cumulative preference shares of 
£10 each; Nernst Electric Light, Limited—115,000 7 per cent. pre- 
ference shares of £1 each. 


Electric Construction Company.—The transfer books 
for the 4 per cent. perpetual first mortgage debenture stock will be 
clcsed from 1st to 14th prox. inclusive, and for the ordinary and pre- 
ference shares from 29th inst. to 13th prox. inolusive. 


Cape Electric Tramways, Limited.—The directors 
announce an interim dividend of 83 per cent, free of income-tax, 
payable on receipt of the transfer returns from South Africa. Tue 
trantfer boc ks will be closed from 6th to 11th prox. inclusive. 


TRAFFIO RECEIPTS. 


The Blackpoo! and Fleetwood Tramroad Company.—The receipts for the week 
soning June 24th, 1899, were 4611 19s 9d.; aggregate date, 49,991 


The Bristol Tramways and Oarriage Company. Limited. The for the 
week ending June 24th, 1899, were 28028 9s. 9d. core Нез cl period 
1898, £2,828 fos. d.; increase, 2194 10s. 1а. 


The City and Bonth London Railway Cempany.— The receipes for the week 
ending June 25th, 1899, were £938; week ending June 26th, 1898, £986; 
decrease, £53; total receipts for balf.year, 1609, £26,950; corresponding 
Feriod, 1898, £26,618; increase, £432. les open, 8j 

The Dover Corporation Eleotrio Tramways.—The receipts for the week 
ending June 24th, 1899, were £201 19s; week ending June 94th, 
1898, 4109 18s. 2d.; іпогевге, £82 бе. 10d. Total receipts to date, 1899, 


44,091 4. corresponding period, 1898, £8,156 1s. 74.: increase, 4864 
Qs. 5d. Miles of track open week ending June Sth, 1809, R: week 
ending June 24th, 1808, 8. Car miles ran week ending June 94th, 1899, 
4,841; week ending June 24th, 1888, 8,415. Number of ears, week ending 
June 94th, 1899, 11; week ending June 24th, 1898, 9. 


The Dublin United Tramways Compan 
Friday, June 28rd, 1899, were as follows:—D. U. T. cars, 
#2.218 4s. 10d.; ditto. electrio cars, 21,275 15a. 1d. ; D. 8. D. Co., electric cars, 
1 095 9s.; total, £4,574 Ва, 110. corresponding week last year—D. U. T. 
Co., borse oars, £2958 19а, 3d.; ditto, electric cara, £679 4s. 64. 
D. 8. D. Co., electric cars, 2761 100. 10d.: total, £4,294 14s. 6d. : increase, 
£979 14s. bd.; aggregate to date. £90,882 Ва. Bd.; ditto last year, £85,057 
8s. Id.; increase to date, £5,775 bs. 9d. Worked:— The mileage open is 
18 miles electrically, 96 miles by horses, as against 11 rofles electrically, 
and 81 miles by horses, for tbe corresponding period Jast year. 

The Liverpoo! Overbead Raflway Company.—The receipts for the week ending 
June 950, 1899, amounted to 41.480 corresponding week last year 
£1,474; decrease, 295. 


The South Rtaffordabire Tramways Company.—The receipts for week ending 
June 23rd, 1809, were £666 "s. 6d.: aggregate receipts for 25 weeks, 
£15,826 0s. 7d.; week ending June 94th, 1808, 2690 ls. 10d.; aggregate 
receipts for 25 weeks, 215,101 2s. 9d. 


STOCKS AND SHARES. 


Wednesday Evening. 

A CURRENT of unsasiness is the chief thing to be noted in the market 
for electric lighting shares this week. It first manifested itself with 
regard to City of Lo:don shares. The recent circular issued by the 
company, giving а full account of its negotiations and correspondence 
with the Oorporation, bad the effect of frightening country share 
holders to no small extent, and produced the very opposite effect in 
their mirds to what was intended. Shares were thrown on the 
market, regardless of cost; one unhappy holder sold 50 at 193 in tbe 
early part of the week. Bince then the príce recovéred ; in fact, it rose 
to 144 on the same day. But tbe "City" incident has left an 
unpleasant taste in the mouth cf investors, and the market, as 
we have already stated, is restless and fidgety. Oharing Cross, con- 
trary to all expectation, shared to some extent in the fall of 
its discomfited rival, the ground being taken that immense difficul- 
ties, Parliamentary and financial, lie in the company's path before it 
can enter the metropolis. The rest of the electric lighting list has 
b-en banefully affected, and for the time being the market is out of 
all favour, A Steck Exchange axiom that is often quoted, but rarely 
followed, says that the time to buy is when things are flat. Whether 
the market is quoting "its lowest summer prices” at the present 
time we should hesitate to гау, but some of ite securities look tempt- 
ing at tbe reduced prices. 

National Telephone shares have been freely bought upon the state- 
ment by Mr. Hanbury that mutual concessions are in course of 
arrangement between the company and the Government. Vague 
hopes are entertained cf an entente cordiale which shall release the 
ccmpany from tome of the disabilities trat азе laid upon it in the 
provinces. Despite the agitation, National Telephone officials state 
that the rumber of their subrcribers steadily increases, and the 
report for the half-year will be awaited with more than ordinary 
interest. 

Telegraph descriptions are scarcely mentioned, with the exception 
of the Anglo-American set. A little speculation for the rise caused 
an improvement of a fraction in the Deferred stock, and the “B” is 
sympatbising. New telegraphic enterprise has become rather rare 
of late, but we see from a consular report that a telegraph service is 
suggested from Iceland to the Shetland Isles. Not much support 
appears to be forthcoming, and it looks as though Iceland will still 
have to remain out in the cold. 

British Electric Traction shares are a good market, and are over- 
coming their recent atteck of weakness. It is reccgnised that the 
company must expect an occasional rebuff in its policy of expansion, 
and that its being checked in one direction will merely serve to turn 
its energy into more favourable spheres of influence. Anglo 
Argentine tramways weakered, as a seller appeared just before 
contango-day. The rate for carrying over the shares was 5 to 7 pet 
cent., and bj per cent. was freely given by jobbers in the market. 

Elmore shares at §— § show no re ficction of the remarkable interest 
that bas been aroused by the suggestions for amalgamating the 
interests of the Elmore Companies. The complicated scheme has 
almost as much to be said in ite disfavour as in its behalf, and it isa 
pity that those who have fcught the battle on both sides oonld not 
have refrained from undignified abuse in the conflict when so mach 
real busine:s had to be done. 

Among manufacturing concerne, Telegraph Constructions are hardest 
in tons. It is urderstood that the new German cable will bring some 
little profit to the company, owing to its pcesessing the sole right of 
admitting cables to the Az тев. The Machinery Trust's new імпе 
have been well received, but no premium is quotable on either stares 
or Dcbentures. Qaiet inaction is the only characteristic of the Elec 
tric Railway department, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Btock a a ens done 
Present or Dividends for 
laca EE веј uela tures yore | tir | Puri треда 
1596. | 1897. | 1898. Highest.| Lowest 
124, 4001 African Direct Telegraph, 4 Y Debs. ds эз *. | 100| sei .. 101 —105 |101 —105 a 98 
25,000 | Amason Telegraph, shares 10 | ... - sae 8— 4 8 — 4 - vee 
125,000 Do. do. 5 x Debs., , Nos. 1 1tol 250 Red. 100, .. is Я | 85 — 90 85 — 90 A T 
905, 5601 Anglo-American Telegraph ... ... |Btook|£2 188 8 £3 98 60 — 63 61 — 64 set ysi 
8,047,220 Do. do. 6% Prein. . Stock 25 68| 6 69, 111 —112 |114—1124 | 1123 111} 
8,047, 2001 Do. do. ене, wee ise .. Stock) ... .. |188. Y 123— 123 | 124— 13 125 yos 
206,151 Brazilian Submarine fee " „10179 17% 1... | 164— 16 154— 15$ 168 | 151 
75,0001 Do. do. Debs. 2nd series, 1 1906 ... | 100 .. T *. 110 —114 110 —114 т iie 
44,000 | СЫН Telephone, Nos. 1 to Ph 000 ... бт 5 | 4 4 @ ке 24— 3 21— 8 
10,000,000$| Commercial Oable we 100 8 8 8 951185 —192 |185 —192 а is 
1,832,523l Do. do. Sterling 500 year 4 у 4 Deb. Stock Red. Stock ... уз .. |104 —106 104 —106 1053 | 1053 
224,850 | Consolidated Telephone Construction and AME 10/- | 2 14% | ... — d — 4 iss sas 
16,000 | Cuba Telegraph ... ..| 10 | 8 7 8 @ 9 — 10 9 — 10 9b | ... 
6,000 Do. 10 y 4 Pref. .. sae а js ..| 10 10 10 10 184— 194 | 184— 193 $e sas 
12,931 | Direct Spanish Telegraph ... s ee 5 | 4 4 4— 5 4— 5 e 
6,000 Do. do. 10% Cum. Pref... Ss | 509% 10 . | 9)— 1 94— 103 
80,C00 Do. do. 44% Debs. |... .. «| 50 |... 102 —105% 105 —109% | .. | ... 
60, 7107 Direct United States Cable. .. 20 13 Ф | 34% | .. | 114— 12 114— 12 118 | 1th 
120,000 | Direct West India Cable, 4 % Reg. Deb. . 100. 102 —105 [102 —105 nu ape 
4,000,000 | Eastern Telegraph, Ord. Stoc ea А Stock 64% .. {163 —168 |163 —168 165 | 163 
1,796,000 Do. 85 Pe воск 100 | ... 100 —104 |100 —104 100 me 
89,900 Do. Debs., yable August, 1899... | 100 | 5 101 —104 101 —104 le: 
1,432,268! Do. Mort. ‘Deb. Stock Red. ... ... Stock 4 118 —122 118 —122 
250,000 | Eastern Extension, 3 and China Telegraph — 1 10 7 


16,200! Do. 65% (Aus. Gov. Bub.) Deb., 1900, red. ann. 100/59, 


dres., reg. 1—1,049, 8,976—4,326 


7% 
5 ms M 
4 n E Ne 
7 ; 7 % | 164— 168 |16 — 163 | 16: 16g 
5 | .. 100 —104 {100 —104 "UM e 
5 

i 


64,4001 Do. do. Bearer, 1, 050—8, 975, 4, 827—6, 100 5 @ 101 —104 |101 —104 
820,000} Do. 4% Deb. Stock Stock 4 . 120 —124 120 —124 uit was 
Eastern and South African Tel jh, 5 ^ Mort. Deb., 8 
28, 1001 5 Telegraph, 55. 1 t0 2343 P 100155 | .. |... 101 —10 101—105. |... |... 
46,5001 Do. hr do. to кы. 2,844 to b, 100 | 5 vá .. |102 —105 |102 —106 ТЕ ved 
300,000} Do. % Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 T .. {108 —1C6 |103 —106 85 "T 
200, O00 Do. 4 Reg. Mt. Debs. eee Bub. * 1—8, 000 25 4 P .. 102 —105 102 —10695 | ... се 
180,227 Globe еее and Trust ae is ..| 10,4 43 бф 114— 12 11 — 114 118 иу 
180,042 Do. 6% Pref. eee oes ees 10 6 6 6 154— 16 154 — 152 153 154 
150,000 7 8015 Northern Telegraph, of OOS tee ii ..| 10 10 10 .. | 814— 824 | 814— 824 821 | ... 
ax and Bermuda Cable, ist Mort. Debs., J a T 
vin \ do-E Tel h 5 pem p 25 10 10 0 p 5 ps ys M - 
› ndo-Huropean Te see 1 = = 
100,0001| London Platino- Brazilian Telegraph, 6 % Debs. ... ye 6 7 6 $ . |109 —112 109 —112 
71,000 моне Telephone Limited, Ord., Nos. 1 to 71,000 .. ^" bus m iss 1— 4 i— 4 
84,000 do. 5% Pref., Nos. 1t0 84,000 il. pis - 1— 1 1— 1 А 
400,000 | National T rione, 1 to 490, 0oh;yjͥ ꝶßũ ðàƷ?neĩ46 am 5 5 6 6 44— 5 44— 51 5% 4; 
15,000 Do. 6 Ф Cum. Ist Pref. ... РРА ..| 10/6 6 6 11 — 13 11 — 13 
15,000 Do. T Cum. 2nd Pref. ... 10 | 6 6 6 11 — 13 11 — 18 
250,000 ро. 5 % Non-cum. 8rd Pref., 1 to 250,000 515 6 5 41— 65} 42— bi 53 5 
1.829, 471 Do. % Deb. Stock Red. Stock 34 33 84% |100 —108 |100 —103 1013 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 116 b b í— 1. — 1 en 
100, 000 Pacific and European Tel., 4 [4 Guar. 10008; 1 to 1,000... | 100 | 4 4 106 —108 [105 —108 
11,889 | Reuter’s ... "- is $us ia 8 5 5 7— 8 7— 8 7 $s 
8,881 | Submarine Cables Trust — ..  .. ш . , Oert. : 180 —185 |180 —185 
58,000 United River Plate Telephone eee eee 608 5 б % 6 % 45— 54 5 PES 54 "9% 
151,7881 Do. do. 5 Debs. eee 006 [rr Stock TY) ee 104 —107 105 —108 1058 eee 
200,0001) West African Telegraph, 5 Ф Debs. ... ia 100|5% 5% | ... 100 —103 |100 —103 885 n" 
80,008 | West Coast of America, Nos. 1—80,000 and 58, 001—658, 008 a ‘es iss M i— 1 i- 1 ^ 
150,000 Do. do. 495 Debs. , 1—1,500 gua Bras. Bub. Tel. 1 s oe .. 1108 —106 |108 —106 i ed 
889,521 | Western and Brasilian ae 4 P De . Btock Red. ... Stock hà .. {106 —108 |105 —108 vis ies 
88,821 | West India апа Panama s oe | 10 [1 3 РИ 11— 14 11— 18 1} là 
84,568 Do. do. T. Cum. lat Pref. eon 10 6 6 eee 1 p 101— 102 t.. ees 
4,669 Do. do. bug 8 Oum. $nd Pref. TI) 10 6 6 T 84 — 9 84— 9$ TIT "TT 
80,0001 Do. do. do. 6 Ф Debs., Nos. 1 to 1,800 | 100 | 6 8 .. |105 —108 1105 —108 T бав 
158, 1001] Western Union of U.B. Telegraph, 6 % Bter. Bonds. 100 | 6 6 .. |100 —105 |100 —106 we ius 


ELECTRICITY SUPPLY COMPANIES. 


80,000 байна Oross and Strand шо: Supp! vis 5 5169 7 8 P 11 — 12 103— 114 118 11 
20,000 do. do. ACH, Oum. Hes 5 вез 2 00 TI 51 — 6 52— 64 TP TT] 
84,000 “ый Electricity Supply, Ота, ... M 5 5 6 6 8 — 9 8 — 9 AA d 
100,000 Do. do. 95 Deb. Btook Red... ‚ Btock 449 4 .. 1119 —114 112 —114 85 we 
60,000 | City of London ше Lighting, Ord. 40,001—100,000 .. 10 | 7 10 6 14 — 16 14 — 16 18 | 13 
,000 Do. б Cum. Pref., 1 to 40,000 ... 10 | 6 6 6 18 — 16 13 — 16 144 | 13j 
400,000. Do. Deb. Stock, Мы (iss. at меш). ‘all paid "EE б 126 —180 [125 —130 1274 
40,000 ' County of Lond. & n Prov 10 nd | wl | nil 11 — 12 11 — 12 п 11,5 
000 Do. do. „ 40, 001—980, 000 10 6 „ 6 „ 6 Y | 14 — 15 14 — 16 14, 
220, 000 Do. 44% Deb. Tes Prov. d (£609, to be paid) Rd 54 — 56 64 — 56 544 
17, 400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 ... 5. 15 — 57 53— 5 
19,661 | House-to-Hotse Electric ан Supply, Ord., 101 to 19,061 5 .. |4 095, "$— 8j 71— 84 
12,000 Do. 7 Ф Cum. Pref.. 5 7 5 7 n. — 10 9 — 10 
110,000 London Electrio Supply O сейн, Limited, Ord. > 8, .. i at 84— 4 8)— 4 xe, IH 95 
48,020 Do. do. do. 6% Pref, BL s ..1095| 64— 7 64— 7 64 674 
100,000 Do. do. do. 4951st Mt. Db. Stock Rd. Stock i we |104 —106 xd104 —106 106 тя 
62,500 Metropolitan Electric Supply, 101 to 62,500 53" * 10 5 69 5 Ф | 164— 174 | 164— 174 T 
Ee. p A 62,501 to 85, 000 . sio 10 Ж Ж 110 0307 15 m 
,0001 First Mortgage Debenture т 522 — — D 
6,452 | Notting Hill Electrio t Lighting m. 10 | 4 6 6 16 — 17 16 — 17 162 
81,980 | 8t. James's and Pall Mall Electric Light, Ord. 5 103 14405 144 17 — 18 17 — 18 178 
20,000 Do. do. 7 95 Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 OF |... 
65,000 | South London Electricity Supply, Ord., £4 paid 8 s b УУ - 43— 4 4i— 49 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 c" 519 Ф 12 Y 118 Ф | 144— 153 | 14 — 16 143% 144 
* Bubject to Founder’s Shares, t Quotations on Liverpool Stock Exchange. 
Unless otherwise stated all shares are fully Dividends VCC 
Dividends marked f aro for a ear conditis of tha lattor of one year and the first part of the next, с 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present or Dividends for чт, during week 
NAME. uotation uotation 
Issue, жй the last three Tu une 91st. * 28th. б, y e 
| 1896, | 1897. | 1898, Highest. | Lowest 
60,000 | Aluminium '* A" shares, Nos. 1—60,000  ... - фаз 1/10 95|10 ... 3— 33 24— RS 
90,000 Do. 44 96 18 Mort. Deb. Stock Red. iii eee Stockk E .. | 95 —100 95 —100 - i 
80,000 pum Blecteic е i ei 61 3041 ua T" 6 %| 174— 183 18 — 19 187 18 
о. do. 6 Cum. Pre ^ 80,001—40,000 
10,000 eure e uie ce } 10 .. 4 — 1 |14—14 | 14 14 
20,000 Do. do. do. Nos. 40,001—60,000 ЮЛ! а, a Ae TS 2 WE QE 
200,000 Do. do. 5% Perpetual Debenture Stock ... Stock ... m .. |126 —129 [126 —129 128 | 127} 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 B| nil | nil (6а li— 24 11— 2 LH ... 
90,000 Do. do. Non-cum. 6 96 Pref., 1 to 90,000 2| nil 4 t% 85 21— 23 91— 28 24 
125,0001 Do. do. 4 Perp. Deb. Stock .. |Stock| ... „ |110 —114 |110 —114 ees 
50,000 Do. do. 2nd Deb. Stock Red. Stock * |108 —106 103 —106 jn - 
20,000 | Callender's Cable TNI 5, shares, Nos. 1—20,000 ... 5 | 10 0 % 124% 15 %| 14 — 15 14 — 15 15 | 14 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. Stock *. 114 —117  |114 —117 б» "T 
85,250 | Central London Railway, Ord. Shares в ee . ых * | 10]— 11 104— 11 11 10H 
178,303 Do. do. do. £8 paid 61. ЖО T uu n e. | 8§— 9 8)— 9 BIB us 
61,083 Do. do. Pref. half-shares £3 paid * "T 3 — 33 3 — 34 t 
71,447 Do. do. Def. do. £5 paid kie. cae 54— 6 5— 6 - 
630,0001| City and South London Railway ... . [Stock 1A 18% 24% 67 — 69 67 — 69 674 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. | 10 49— 5} 43— 5} ida 
82,098 аре & Co., 1 to 32,098 " 3g bus i 31— 44 34— 4j 4755 
о. 5% lst Mort. Reg. ebs., 1 to 900 of ` 
100,000 £100, and 901 to 11 ,000 of £50 Red. s.. eee eee eee 99 —102 99 —102 
99,261 dison & Swan Utd. El. Lgt., zd а shares, £3 pd.1 to 99,261 5 | 54 6 2— 23 2— 23 
17,139 Do. do. do. ““ A" Shares, 01—017,139 5 te 6 @ 4— 5 4— 5 
844,028 Do. do. do. 4 95 Deb. Stock Red. | 100 + e 97 — 99 97 — 99 98) | 974 
112,100 | Electric Construction, 1 to 112,100 ... ove 2| 5 6 6 21 21— 23 
25,000 Do. do. P Cum. Pref., 1 to 25,000 ee: 3] 7 @ 7 $ 7 3 — 3 — 34 ә 
140,800 Do. do. Perp. 1st Mort. Deb. Stock s.. |Stock| ... oa .. |108 —106 |103 —106 105 | ... 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... - NEUE ves ies f— 8 — 8 T T 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9, 600 „ Ad 7 7 . | 10 — 12 10 — 12 a m 
15,000 | Henley's (W. А Telegraph Works, Ord. N s ss st 19 12 14 2441— 254 | 244— 254 25} | 25 
3,000 Do. dó. TE Fret... 6 ep ET Y 7 7 18 — 20 18 — 20 192 | ... 
50,000 Do. do. do. 4% Mort. Deb. Stock... Stock 44 t . 112 —115 112 —115 i ы 
50,000 | India- Rubber, Gutta-Percha and Telegraph Works i1 A0 1 10 10 10 21 — 22 21 — 22 iui ad 
800,000 Do. do. do. 4 95 lst Mort. Debs. | 100 T TT 101 —105 101 —105 T ove 
87,500 aren Overhead Railway, Ord. - uc AUT MI 81 34%! S8— 88 8)— 8? i 
10,000 |f do. Pref., EIO paid ...  ..| 10| 6 5 5 %| 14 — 144 | 14 — 14 
87,850 8 Construction and Maintenance ... .. | 12 16 16 15 87 — 41 37 — 41 404 | 39 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 VT is .. |105 —108 |105 —108 ‘in 
13,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000 б |... sis „© 941— 10 xd) 9j— 9 955 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 to e „Ж ШЕР АРЕ T 54— 6} 54— 6} |... 
540, 000 Waterloo and City Railway, Ord. Stock  ... е 299 I; in З 95105 —108  |104 —107 | 106 |104 
t Quotations on Liverpool Stock чеку t Unless otherwise stated all shares аге ‘fully paid paid, 


Dividends marked $ are for a year consisting of the latter part of one je year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS ОЕ SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Nerd £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, 6s.— 8s. 
British Aluminium, Ordinary, 104—11 ; 7 Y Pref., 12—13. Smithfield Market Electric, 2—4. 
House-to-House, 4495 Debentures of ‘£100; 105—108. *Т. Parker, £10 (fully paid), 18. 


Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 124—134 ; Ist Preference Cumulative 6%, £5 
A y pun Debentures, 105—108. Dividend, 1898, 

on Ordinary Shares 1095. 


* From Birmingham Bhare List. Bank rate ol d discount 3 per cent. (February 2nd, 1899). " 


MARKET QUOTATIONS, Wednesday, June 28th. 


CHEMICALS, &c. This week. | Last week, 120гевве or METALS, &o. (continued). This week. | Last week. | 
a aot H сон e per owt. Б/- 5/- ЧР f Ebonite Rod per lb. 8/- 
а пар se * Per owt. s "n r f " Bheet . .. per lb. 5/- 
San Oxalio . рег owt 0 4 g Copper Bars .. per ton £86 
в ы si aged èf А . рег cwt 5/6 Е 9 n Wire (basis price) +. per lb. 1034. 
a Ammoniac, 8 per owt [- /- g » Sheet .. .. рег ton £56 
а эин» Манаш (стужа) . per ton £26 £26 9 » Rod . per ton 
per ton £24 24 n German Bilver Wire per lb 1/6 
a Bleachin N : .. per ton £5 15 £5 15 h Gutta-percha, fine - Por lb. . 
а Bisulphide of Carbon 0. per ton £15 £15 h India-rubber, Para fine +» per lb. ПА 
а Вогах oe .. per ton £16 10 £16 10 í E" Charcoal Sheets .. per ton £ 
a Benzole (90 . „ op DOE GAL {А 7/- i Pig (Cleveland warrants) per ton 66/- 
a „ (60/00 / per gal. 5/6 5/6 4 ,  Forgings,accordingtosize per ton | From £11 
a Copper Bulphate per ton #91 £27 i ,  Borap, h 22 .. per ton | 50/- to 55/- 
а Lead, Nitrate  .. per ton £2310 £23 10 10 i Wire galvanised No. 8.. per ton £10 12 
а „ White уан - .. per ton £81 £81 vé g Lead, En 22 per ton £14 76 
a „ Peroxide . .. per ton £2710 £27 10 s heet .. perton| #15 76 
a Methylated 8 irit 82 .. per gal. 2/9 2/9 P Mica (uncut dake 8” long) .. per lb. 6/8 
4 BE ore Solvent (90 % " m Manganin Wire No. 28.. per lb. Bj- 
per gal. 5/6 5/6 га g Mercury . per bottle £85 
a Potash, EE A in casks.. per Ib. 824. bid. ба р Phosphor Bronze, plain castings per lb. | 1/1 to 1/4 
a „ Caustic се % eo per ton £ £24 vs р rolled bars & per lb. | 1/1 to 1/4 
Ю.Б Bisulphate ёо .. рег ton £35 £35 "e. $e г''а strip & sheet per lb. From 
aBhellc  .. S per cwt, 68/- 68/- - > Platinum T .. per 02. £8 10 
a Bulphate of Magnesia . .. per ton £4 10 £4 10 e p Silicium Bronze Wire .. per Ib. | 1044. to 1/1 | 103d. 
a Bulphur, Sublimed Flowers .. per ton £6 5 £6 5 95 $ Steel, Magnet, uw desc'p'n p.ton | From £15 
. „ Recovered .. ,. perton £5 10 £5 10 8 is Magnet, in bars . 
Lum tie a IN per ton £5 0 £50 ee g Tin, lock ee IE IX * * per ton 2120 10 
3 Boda, Caustic white 70 А) ee per ton £7 10 £7 10 * g "n foil .. .. .. .* per Ib. 1/6 
a "n Crystals . .. per ton £8 £8 ee n p wire Nos. 1 to 16 .. * per Ib. 17 
a „ Bichromate, casks  .. per lb. Ad. 21d. * p White Anti- friction Metals 
METALS. & “ White Ant” brand per £40 to £65 
&. і Yarns, Cotton, Single 101Ь, bundles pr 1 та. 
_ b Aluminium Wire, іп ton lots.. per ton £294 £224 МА „ Best Flax, & lea. per Ib. 
b Bheet, in кэ lote. . per ton £191 £191 oe „ Hemp, 8 ply 10 Ibs. perlb.| К 
р Babbitt's metal ingots ton | £65 to £187| 265 to £187 iu S ra Russian, 10 lbs, per lb. А 
$ Brasa (rolled motel 2 to iS) be basis per Ib А d. à j » Jute, 180 Ibs. rove ++ per ton £ 
be (brazed) per lb, 104d. 1044, „ Manila, 24 thread .. per ton * 
c „ Wire, basis ab .. per lb. d. Sad. * Zinc, Sheet (Vielle Montagne bid.) p.t. 
Quotations supplied by Quotations supplied b | — = supplied 
a Messrs. G. Boor & Co, f The India-Rub r, Gutta-Percha, and Т las ‚ Limited. 
b The British Aluminium Company, Ltd, pn Works Company, Ltd, — n & Co. 
o Messrs. Thos. Bolton & Bons. Messrs, James & Bhakspeare. m Meters. W, T. Ormiston & Bons, e 1, 
: Messrs. Jackson & Till. 
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THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 


THUBSDAY'S CONVENTION. 


In the absence of the president, Mr. Faraday Proctor, Mr. Rider, 
of Plymouth, ore of the vice-presidents, occupied the chair. Mr. 
RIDER expressed satisfaction that, as their president was away, he 
was engaged in so good a work as fighting а gas company. Mr. Rider 
then said he had to call upon himself to read the paper in his name. 
This was published in our last issue. 


Discussion ON Мв. RIDER'S PAPER. 


Mr. WonpbINGHAM (Manchester) said that the question of combined 
lighting and traction stations was one with which he was completely 
satiated. He had been steeped in the subject from his own 
corporation for some months past. He would tell them what 
they proposed to do in Marchester, and why they proposed 
to do it. In the fiist place, he had strongly advccated from 
tbe beginniog the combination of the two stations. To 
his mind, if the subject was approached with impartiality, 
there could not be the slightest doubt as to the айтапёвре to both 
undertakings of combining the two generating stations. The nature 
cf tbe problem would dcubtless be affected to some extent by the 
ві2з of the tea to be supplied, because on that would depend the 
system of generation necessary, and also to a gr at (xtent the dif- 
culties that had to be met with in dealing with the earth return, 
assuming, that was, that they were going to use the overhead trolley 
as had been decided in the case of Mancheater. The area they had 
to supply was very large, about 45 square miles, and some of the 
distances in a straight line were very great. Therefore, unless one 
was prepared to put down, perbaps, a dcz?n generating stations, one 
was absclutely forced into providiog some high pressure scheme. 
When a district to ba lighted was also one which did not lend iteelf 
readily to a number cf small low pressure generating stations, they 
were led to the same system of generation, viz, high pressure. 
He was in favour of the supply of continuous current to consumers 
for all purposes, but seeing that they must have continuous current 
for traction purposes, they were led to this position, v:z., that they 
wanted the same syatem of generation and distribution for 
both purposes of lighting and traction. That was the case with 
a large area. If they came to a small area practically the same argu- 
ments applied, because if the area was so small that it could be served 
for lighting purposes by a low pressure generating station it could be 
supplied with carrent for traction purposes. But what was the saving 
that might be received? Even the bitterest opponents of combined 
statione could nct say it would be more expensiv3 to run the 
two systems 
Would it be less expentive? He thought it would. In the 
first place, by combining the two stations they had one engineer- 
ing staff, and in that way а considerable saving could be 
effected. The combination effected & saving in staff and manage- 
ment. When the combined system was employed, such as was pro- 

d in Manchester, the same generators would supply the current 
simultaneously for both purposes. They bad another large saving, 
because they could use larger generating units, which meant to some 
extent increased economy, and to a large extent increased saving 
in the cost of attendance on the plant, to say nothing of convenience, 
and, he believed, freedom from breskdown. One of the largest 
savings made was by reducing tbe stand-by losses. People were apt 
to speak of the traction load as being absolutely continuous for, per- 
haps, 12 or 15 hours a day. There were a great many more trams 
required in the early morning, when people were going to business, 
and in the afternoon, when they were returning. 'They had not yet 
arrived at the position of running trams all night, although it would 
come, no doubt, for gocds traffic. If they combined the two systeme, 
practically speaking, the stand-by lcsses were balved, for although 
they bad larger steam pipes and more boilers, they had not anything 
like double the amount of radiating surface. He could not see that 
апу different class of generators was required for the two purposes. 
It surely required as mucb care to run a lighting station as а traction 
station. It was absurd to suppose that the tramway department 
would be able to give a more reliable supply than the lighting 
department. Then as regarded the combined stations not being able 
to produce the current so chesply as separate stations, he thought it 
was ridiculous. It could not be more expensive. It must, in his 
opinion, be less expensive. The average cost of production 
in а combined station must of necessity be bigher than in a 
purely tramway station, but the cost of produciug the energy 
fur both purposes individually would be chcaper—that was 
to say, it would coat less for traction in a combined station for the 
traction part of the load than in a purely traction station, and less 
for lighting in а combined station tban for а purely lighting station. 
Of course, the tramway load must be charged in proportion to its 
merits; that was to ray, they would adopt a system of charge which 
would give the full benefit of a long-hour lcad to the tramway. There- 
fore they must have а compound charge based upon the maximum 
demand and the cost of actually generating current. They p d 
to cbarge the tramway committee with their proportion ot the 
standing charges, plus a certain sum per unit which would be in 
proportion tothe ccst of actual running. He did not agree with Mr. 
Rider that they should put the tramway system upon the same ba: is 
as & private consumer, for this reason—the tramway supply was 
enormously greater бап any private consumer could be. The 
turnover being greater, the electrical authority could do 
with a much smaller rate cf profit than from the ordinary 
consumer. Again, he thought, seeing that both departments 
belonged to the same Oorporation, provided no loss was made on the 
tramway supply, they should not seek to make any profit, or at most, 


if tbey were housed in the same building. 


a very small percentage. He saw no Suis in making a big profit 
out of the tramway d ent and handing it over to the relief of 
rates or of lighting. Euch should atand on its own merita ; one should 
not be taxed to pay for the other. They might say it was difficult 
to distinguish between the two, but he did not think that withs 
little trouble much diffisulty need bs experienced. They had to 
ascertain the stand-by losses, and what wera the actual running costs, 
and that could be done he felt sure. 

Mr. BARNABD (Hull) said he was told he should be put upon his 
defence for having two stations in Hull The question in Hall 
seemed to depend теу largely upon the size of the stations. They 
might have very s stations, and he was then entirely with Mr. 
Rider it was essential that the two stations should be combined; but 
it the stations were of a certain size, it seemed to him the savings 
from the combination vanished entirely. The saving in staff, for 
instance. A staff of men could only attend a certain amount of plant, 
and practically they had reached one shift of men on each cf their 
lighting and tramway stations. As regards the class of generators, 
they should adopt the same class of generators for tramways and 
lighting. The argument that the two required a different of 
generators he did not agree with at all. They simply put their light- 
ing and their tramway stations in the most convenient area for their 
own specific purposes. Their tramway centre would not be the most 
convenient area for the lighting station; the lighting station not the 
most convenient area for the tramway station. That was partly 
because he was very strong against the ute of high tension for tram- 
way work. They could do their lighting by high tension from some 
distance, but he sbould be strongly against using high tension plant 
for tramway work if they could possibly get a central position for 
the tramways to use a low tension current. Really what decid-d 
them in the end was the question whether they should adopt the 
high or low tension for the tramways. He could not find any saving 
in combined tramway stations with the lighting station which would 
counterbalance the objection of using the high tension system for the 
tramways. It certainly worked out to his mind more satisfactorily to 
put the low tension station down, especially for the tramways. 

Mr. CHaMEN supposed he must say something for Glasgow, which 
was supposed to have fallen from grace. The question in Glasgow 
had never been considered on its merita азап engineering question at 
all—not by the Council. There was no opportunity given by the 
electricity department to make а proper report, and it was evident 
from the first, upon the gcneral question of expediency, a majority 
of the Council wished to leave the whole concern in the hands of the 
tramway department. The tramway department of Glasgow was 
comparatively an old established one; the Corporation owned 
the trams for some years past. The pres mt general manager had 
undoubtedly managed with great success, and had thereby pleased 
both the public and the Corporation, and the point of view taken 
was rather, if he made up his mind electrio traction should be 
resorted to, he should, if he wished, have the whole thing in his 
own hands. Both the Glasgow tramways and the eleotric light 
undertakings were huge coneerns in themselves. He, honestly, 
did not see what advantage could be gained by com the two 


Corporation produced figures from somewhere or 
saying it would be a mistake to have five poena 
stations, and thatthe right thing was one large station. He thought 
it was clear in the minds of the Council in Glasgow the grea 
advantage of the high tension system was it could be taken away 
into the country where the buttercaps and daisies grew-—a long way 
from the city. But the Oouncil was one day taken by 

baving & special printed minute brought up to consider the matter. 
That minute stated that the committee recommended the purchase of 
а site for a tramway generating station within half а mile cf their 
own largest electric lighting station and at the same radius from the 
centre of the city. What was somewhat surprising was that this 
recommendation was backed by a statement if they were compelled 
to go further afield there was no other site available at a nesrer 
distance than a mile or a mile and а half. Under all the circum- 


less an expensive one. The statement further went on fo my 
there would ba a loss of about £300 per annum in distributing 
from the distant point. From an engineering point of view he did 
not think Glasgow should stand in the list in w it did stand st 
all. The whole of the supply within the municipal boundary could 
be dealt with from four generating stations, and these at the same 
time could have ccntained electric lighting plant for their own 
districts. 

Mr. WitMsHuast (Derby) believed that most of their engineer 
members would be in sympathy with Mr. Rider. The difficulties 
which beset the question were rather with the members of Corpors- 
tions. There was among committees a certain amount of jealousy, 
at any rate in certain towns. Tramway committees in some 
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did not like to be in any way dependent upon another committee. 
There was no doubt that moderate sized towns they could 
keep down their cost by combining their stations. Even if 
they showed no economy in one department, they were bound to show 
an economy in stand-by costs. The arguments against combined 
works, when boiled down, did not amount to very much. 

Mr. Girzs (Blackburn) pointed out that іп a combined station the 
percentage of spare plant was not iroreascd. It they had a combined 
station there was no reason why they should have more than abort 
95 per cent. spare, including both the lightirg and tramway. But, «n 
the other hand, with two separate stations, the prcbability was that 
each would have this amount of spare plant. Mr. Rider was quite 
rightso faras tbe generating cost went. It must be quite clear that 
the only increascd charges were coal, stores and repairs. They bad ro 
increase in tbe ata ff owing to supplying ths tramways. In an ordinary 
ed town he did not think they would see that they were utirg 
much extra steam plant, and in a town with a small tramway under- 
taking, the call for steam plant was very much smaller than might be 
anticipated. In his own town a 120-kilo generator was supplying 
eight cars on two sectiors of tramways with considerable gradients 
and many awkward curves. The average load on this set was about 
a quarter of its capacity, although, of course, the rise and fall from 
minimum to maximum was very frequent. This little set was 
generating about 600 units per day, equal to about 220,000 
units per annum, This was slightly in excess of a con:tant quarter 
load on the plant fora period of 17 hours a day. They were not 
steaming any more boilers in the day than before they bad the trame 
ways. 

Mr. Ёкввлитт said if the Convention bad discussed that one subj ct 
alone it wculd have done most excellent work, This particular sub- 
ject he felt upon moet keenly. He was almost going to sey that 
anyone who looked at this question fairly and rationally could not 
fail to come to the c: nclusion thata combined station for lighting ard 
power was the right thing. He was delighted to find there was one 
gentleman there with whom he m.at thoroughly agreed—perhaps а 
great many more with bim also, and perbaps а great many 
more held his views. He thought what Mr. Wordir gham had recom- 
mended for Manchester, and the system he had proposed, was the 
right thing. If there was any good argument which could be 
supported for dividing the syatems or dividing the business, he said 
that was simply a mark of the want of proper conditions cr of the 
fulfilment of proper conditions in the plant originally installed. If 
it was taid the two businesses should not be put together it showed 
that the first installation for the lighting had not becn laid down on 
the best lines for general business, Although there had been many 
arguments raised, which seemed to be good arguments, in favour of 
there being no advantage to b» gained by having a station larger than 
а certain capacity, he, with his limited and selfish point of view, could 
not conceive the business which was so large that it could not 
be more economically effected from one central establishment 
than divided up into a sort of retail buei-ess all over the town. 
He had been simost knocked out cver one expression which 
he heard from Mr. Barnard. Не told him he was using high 
tension for his lighting, but that he did not think it would be desir. 
able for tramways as well. Now, if there was one thing which, 
rightly or wrongly, be did think was in favour of high tension, it 
was that it might be used for a large srea, and meeting all the 
demands which could be put upon it. The first thing which struck 
him many years with regard to the cost of the electric light—it 
was in the dark ages of electric lighting—was that they with the 
electrical business could not compete satisfactorily with gas, because 
they had not a system of supply and distribution which was anything 
like so fi sxible or capable of going over во large an area as the gas com- 
pany. It was these reasons which led to the inception of the attempts 
at electrical supply from Deptford, and which convinced him tbat the 
right thing to do was to follow their most successful rival the gas 
business. The point was farther emphasised by the fact of their 
having another outlet for the current, another splendid business 
before the elcctrical industry, viz., traction. In his opinion their 
generating station should be such that it should be placed in the 
most convenient position for taking water in, and that that central 
generating station or general supply station should be capable of fill- 
ing every requirement of the community which required the supply. 
There was cne thing which militated very much against tbis com- 
bined lighting and power plant, and that was a thing which so long 
as they went on they would never eliminate by superior education, 
and not until more common sense and good feeling were brought to 
bear. He referred to the jealousy of one committee over another, which 
was sometimes fostered and worked upon for private ends. Sup- 
pose, for example, that the Tramways Committee was not satiefied 

hat its system was worked to the best advantage by taking its 
current m the Electrical Committee, his business was 
to give the best advice he could. He saw the committee, and they 
said, “ Will electricity cost as much for tramways as for lighting? 
He said, Dear me, no; of course it will not. It will costa friction 
of a penny for tramways, and the best price at which it is possible 
to do it in the biggest station for electric ligh'ing is several pennies 
per unit. How can апу of you think it would pay to run tramways 
with electricity at that price?" It he might go back to a tecbnical 
det il—he believed Mr. Wordingbam raised it—he would refer to 
the question of stand-by losses. They were, no doubt, a most serious 
expense. He ventured to say, notwithstanding the great knowledge 
which his bearers had of tke details of & station, being thereevery 
day, they perhaps hardly realised as much as an cuteider what stand- 
by losses meant. He was taking the opportunity to remind 
them of the fact, and what it came down to was this, if 
by having these two stations they could reduce their standing 
losses they saved a very great deal. "They had torunthe tramway 
business, say, all day long; they got their lighting or stand-by losses, 
which he thought were almost the principal cost of the lighting, 


thrown in, and there was a very great and undoubted advantage to 
be got under that head. The question of stand-by losses was bein g 
carefully gone into and very much reduced. He hoped they woul 
think this matter over and not try to theorise too particularly upon 
it. They should not, perhaps, take too many figures, but try to look 
at it from the outsiders’ common sense point of view, whether they 
covld sell stuff better with several establ'shments, or by doing the 
same turnover from one. He wassure they would come round to the 
view of those speakers who had advocated the combination of all the 
businesses cf electrical supply within one station if possible. 

Mr. CHAuxx explained that at Glasgow one station would accom. 
modate 30,000 horse-power, another 15,000, and so on. The case for 
one big generating station. as far as he was able to judge, was gone 
in a place like Glasgow. It was far too big. 

Mr. FannaxrI: That is a matter of opinion. 

Mr. Авмвтвома believed that this question resolved itself mainly 
into one of conditions, ard they must not force conditions to meet 
their particular views. It seemed probable that a common supply 
would be more economical and desirable, but in certain special cases 
separate generating stations would be pri ferable. 

Mr. Quin (Blackpool) said it seemed to him that the question of 
combining could bs looked at from three points of view. First, from 
the lighting station point of view, and there was no doubt from that 
point of view it should be combined. From the tramway pcint of view 
they wished to have a separate station. If they represented a town 
they could give but one decision, and it was, from the point of view 
of the town, they must combine. The total exp2nse per unit un- 
doubtedly was lower in combined working. It was really upon the 
whole question they must decide. Mr. Wilmshurst mentioned some- 
thing about jealousies of committees giving rise to separate gene- 
rating stations. They got over that difficalty at Blackpool by giving 
the whole thing to the same committee—they combined the com- 
mittees. They had an electrico light and a tramways committee, and 
that committes controlled both undertakings. Thay oana a consider- 
able saving by combination. Although the electricity branch was 
making a fair profit by supplying the tramways, the cost of the tram- 
way department considerably less than previously. There 
was tho same amount of steam piping, the same amount of radiating 
surface entirely. They had the same boilers, although they had to 
ran additional generating plant. He did not agree with the authcr 
of the paper on the question of accumulators. He had not much 
faith in them, and where the time of discharge at anything like a 
high rate was lengthy, then the cost of these batteries was much 
greater than the cost of equivalent generating plant. He was agreed 
that if the discharge was only of short duration the price of the 
batteries per kilowatt was the same as boilers. If the discharge was 
lengthy the cost was considerably higher and the arrangement much 
less e ficient. 

Mr. SNELL (Sunderland) said Sunderland had decided to combine 
the lighting and traction undertakings. He congratulated Mr. Rider 
on the pertinacity with which be had pegged away at this problem. 
Mr. Quin was the only speaker who had touched on the uss of accumu- 
lators. Нз (Mr. Snell) could not see what great use batteries were 
going to be in traction stations. Mr. Qain mentioned that the cost 
of batteries was practically equal to the cost of engines and 
boilers. He could not make that out. The cost per kilowatt 
was practically the same as the steam dynamo without boilers. 
Hs did not think there was going to much saving with 
regard to staff by combination.  Btokers, &c., could only look 
efter a certain amount of plant. With regard to managerial 
costs it was a totally different thing. Ia a majority of towns the 
office of tramway and lighting engineer was being combined in one 
ү No doubt һе would have assistants in 

epartments, and combination must result in a material saving. He 
did not nee otherwise where the saving was to come in. With regard 
to stand. by loss there would be a certain saving, but he thought the 
taving was not going to be so great as was made out. If they had a 
system of direct current supply, it they adopted their batteries on 
theirlighting load so as to fill up the valleys in tbat lighting load, 
he thought they were all aware the effect must be a considerable 
saving in cost—he did not say at the present moment, because the 
cost of batteries was so exceedingly high—the cost of maintenance, 
It was а point they frequently overlooked, that the life of accumu- 
lators was not more than 10 years. They borrowed money for 25 years, 
and, therefore, the capital charges upon accumulators were 24 times 
the charges on the rest of the plant. Then the efficiency of batteries 
was во exceedingly low. In taking the lighting load, the efficiency 
of baitsries was not more than 65 per cent. They might get 80 per 
oent. in a test, but working on a variable lighting load they would йаа 
the efficiency was not greater than 65 per cent. Although Mr. R der 
put in а good case for the use of accumula'ors, the day had hardly 
come yet for their extensive use. He thought he would be a bold 
engineer who went in for them іо a large echeme. 

Alderman MILL MOTOR (Hall) said that many of them were con- 
nected with old towns and ci‘ies, and their lighting plant was a 
question of growth from very small stations. The questicn of tram- 
ways had come up in after years, therefore it had been a question of 
providing & power station rather than a question of the economical 
working of the whole. At Hull they had had that d. ffioulty. They 
commenced with a small scheme, with their first station in a limited 
area. They commenced ia the best part of the town in the hope of 
making it a success. They had had to grow and to extend the system 
from that very small area. If they got to the centre of a 
town tbey were hampered by the difficulty of getting -a 
tite of the size they would like, and they were hampered 
also by the high price of land in the centre of a large city. 
They had established, as he had said, the system of lighting before the 
other, and recently they had taken up the tram question, and had to 
consider which was the best for carrying on that part of the under- 
taking. As а member of the committee of the tramways and the 


1086 


THE ELECTRIOAL REVIEW. 


[Vol 44. No. 1.127, Jomm 30, 1999. 


electric lighting committee, he had not found that jealousy that bad 
been binted at intbat meeting. Members of both committees were on 
cach ccmmittee, ard also the cffieials were connected with the trsm- 
way committee. They sutmitted the matter to the judgment of 
experts. The experts subrcitted a scheme, and of course the Hull 
Councillors accepted tbe experte’ views, with the result they bad two 
separate stations, one for lighting and one for the tramways. The town 
was in the form of а balf.circle, and it was necesrary to place the 
station for power at tbe centre of the bate, eo that tte mains might 
branch off in all directions. In Hull it was mainly a question of 
(xpediency ; they did not want to delay the introduction of the 
tramway. They might bave spent a lot cf time discussirg the 
questicn, but were anxious to get the tramways in operation as early 
as possible. 

Mr. CaLvERT (Huddersfield) said he represented one of the towns 
which had adopted the separate system. He seemed almost aehamed 
of himse)f for the action they bad taken in Huddersfield. There the 
question of combined or separate staticns arose when they bad a 
change in the cfficiala. They had a tramways manager who had 
maneged very well the horse traction. The electrical engineer was 
instructed to draw up a report, and while he was away on his holiday 
last year the tra mway manager {сопа out it was neccessry that the 
report should be presented at once. After that it was thought by 
some members of the Courcil, who were supposed to know a great 
deal about electricity, that perbaps neither gentleman was tbe proper 
one to decide, and it was sgreed to refer the matter to somebody else. 
In addition to being chairman of the Electrical Committee, he (the 
spesker) was a member of the Tramway Committee, and the question 
was relegated to а small committee, who spent a good deal of time 
making inquiries. When the report of the borough engineer came 
before the committee, the voting for and against a separate or com- 
bined system was equal, and the chairman of the Tramway Committee 
gave his casting vote in favour of separate statione. At the time the 
report was presented Glasgow were employing an expert to report 
upon whether separate or combined stations would be the best, and 
he got & resolution passed in committee deferring consideration of the 
matter until the report bad been presented to Glasgow. They agreed 
to adopt the report afterwards of the borough engineer, because Glasgow 
had agreed to adopt another report, and about the only analogy between 
the two reports was that they were both agreed on a separate 
station. Only the previous day there was a Lccal Government Board 
inquiry held at Huddersfield, and he saw from the newspaper—it was 
into the application of the Tramway Committee fora provisional order 
—that one of the first questions Major Cardew, who was conducting the 
inquiry, asked was: “ Why are you not working this system in com- 
bination with electric lighting?” He was firmly of opinion that 
although Huddersfield had agreed to go in for a separate system 
before they commenced—nothing bad been done so far in electrical 
equipment—something would be done, and eventually the thing would 
be worked from a combined station. 

Alderman WoopHEaD (Halifax) said there was а unanimity which 
was refreshing to Halifax, which had a combined station. Their 
tramway undertaking was only a young one, yet its success bad been 
phenomenal. Their electric light undertaking was somewhat older, 
now nearly five years, but the two were progretsing together and 
both were a very great success. They could appreciate the remarks 
made by Mr. Ferranti. He was especially pleased, seeing that one 
whose interest was to provide as much plant as possible all over the 
ccuntry had sufficient self-denial to advocate a cause which he thought 
best, and to recommend a combined station. When they commenced 
all Halifax people thought they were wild in the extreme, but under 
the excellent advice of their then engineer, Mr. Wilmshurst, they 
provided not for the day, but the future, and they had a station 
at the present time which would supply their wants for the two pur- 
poses for some time to come. 

Mr. Eris (Bolton) said that they were laying down 30 odd miles 
of track at Bolton, and they expected to open at the beginning of 
next year. Having decided on the tramway system, they bad also 
decided to change cver their lighting system to the continuous 
current, and the same plant was going to do for both purposes. In 
that way the amount of spare plant would be cut down to a mini- 
mum. He thought Mr. Rider's paper was chiefly for adyccating the 
use of batteries. Speaking for himself, he was quite prepared to 
wait and hear his experience after. His experience of batteries had 


been a very expensive one, and for that reason he was not prepared. 


to advise his committee to go in for a large expense at the present 
time. As to the price to be charged the tramway department for the 
current, he could not thirk that they should ba charged at the same 
rate as a ligh customer. The tramways were a customer that 
could give them a load of 12 to 14 hours a day, and they ought to 
supply them at the lowest possible price. Thelighting customer was 
different altogether. Taking the churches as an example, the average 
use of current in а large church did not come up to an hour a 
day for the whole year. It was a great dcal less than that, and 
they could not expect to charge them on the basis that applied 
to tramways which were using the current thousands of hours in the 
ear, He thought instead of using batteries it would be a great deal 
tter to cater for the public and do away with the necessity of 
baving to use batteries by getting a day load for motors for private 
purpotes The object of changing over in Bolton to the continuous 
current was for that sole reason, and they had promises for 700 horse- 
power for motor purposes during the daytime. 
Mr. RIDER, in reply, said he was pleased to find that there was a 
ractical unanimity of opinion. Tne points raised by various mem- 
тв against combined stations had been more or less answered by 
other speakers. Mr. Quin had raised a pcint as to the cost of bat- 
teries compared with steam plant, and for a lengtby discharge. It 
depended on what he called a lengthy discharge. His own expe- 
rience had been that batteries for а five hours' discharge, which was 
long enough to take any ordinary peak, cost the same as steam plant; 


tbat was to say, both engines, dynamos, and boilers, and the advan- 
tage of batteries was chiefly that they gave a 24 hours’ load, which 
was best for their steam-raising plant. Without the batteries they 
could not get a 24-hour load, although they might be working their 
engines at a high efficiency. When they were on with the batteries 
they gota 24-hour load for boilers and steam pipes. Mr. Ellis had 
mentioned the methods of charging, and the iniquity of charging the 
tramway committee on the same scale as other customers. bis 
mind, there was no iniquity at all in it, because it depended entirely 
upon what the icale was, and how they carried out the charges 
The initial price muet te high, that would be the maximum, but the 
bottcm price should be as low as they liked. It seemed to him that 
with a 15 or 16-hour load every day the Tramway Committee would 
of necessity get within a fraction of a penny of the bottom price, II 
they were charging all their consumers on the same basis, those who 
used it longest were bound to get the best price. There was no un- 
fairness in it that he could see, because if the system was properly 
arranged they were getting their current on equitable terms. 

Mr. ELLIS asked if they got within a fraction, why trouble at all? 
If they had an hour at 7d. and 13 at a 1d.a unit, probably they would 
all nis down toan average of lid. Why then go to the maximum 
at all? 

Mr. Riper: It is simply a question of having the argument that 
everybcdy is served alike. If you go to the consumers and they ssy 
you sre charging me a higher price than you are charging the tram- 
way committee, it is met by the argument “ You are all served on 
the same scale." 

Mr. ELLIs: I don't see that, Mr. Chairman, for this reason—because 
you know what number of hours the tramways are using the current, 
with your customers you don't. 

Mr. Бирвв: We will not argue it now. 


THE MUNIOIPALISATION OF THE TELEPHONE. 


Вт A. B. Moumum, M. I. H. E. 
Borough Electrical Engineer, Huddersfield. 


In preparing а paper upon this important subject the author feels he 
is dealing with a question which has lately received the most careful 


this er. 

Tt will be noticed that a general Enabling Act has been introduced 
in Parliament to give power to local authorities to borrow money to 
establish telephone services, which will save each municipality the 
cost of promoting a Bill for the purpose, and will also allow the work 
to be commenced almost immediately, which is a matter of con- 
siderable importance. 

The licenses will be granted by the Pcstmaster-General and will 
contain a provision that the local authority licensed shall connect 
their exchanges with the Post Office in order that persons using their 
telephones may, on payment of the usual charges, speak over the 
trunk lines, or to post office, or call for the services of express mer- 


sengers. 

Call offices will have to be established at post offices. 

If these provisions are carefully attended to and thoroughly adver- 
tised, they will add very much to the value of the system. 

In accordance with clause 8, conditions will be attached to a license 
so that the Postmaster-General shall approve :— 

1. The character and construction of the plant. 

2. The system of charging, and make other regulations which will 
be to the advantage cf the local authority who will have the greatest 
interest in co-operating with tha Post Office. 

For several years great efforts have been made to improve the tele- 
phone service of the country, the first step being the purchase of the 
trunk lines by Government from the National Telephone Company, 
but this has not led to any noticeable improvement or reduction 
the charges to subrcribers. It is one of the most usual complaints of 
the telephone subecriber that the trank service, or service between 
towns, is not of the value it should be, because of the difficulty in 
getting through communication, due probably to there being too few 
wires. It is also a general complaint that the time allowed for each 
conversation (three minutes) is too short. But the real point attacked 
has been the question of price, the fixed charge of £10 being pro- 
hibitive for all but а small percentage of business premises. Uafor- 
tunately all efforts to obtain & reduction in the price have hitherto 
failed, and hence the development of the telephone system has been 
retarded, and has led to the introduction of an immense number of 

rivate lines which are not connected toany exchange, and are there- 

ore, of very little general use, and which would certainly not have 
been erected as private lines if the prioe had been considerably lower. 
In the present system of charging in force in the United Kingdom, 
no difference is made between the subscriber who calls 100 times per 
annum and the subscriber who calls 10,000 times; in fact, the present 
system of charging is very similar to the American method of 
for electricity at во much per lamp per annum, instead of charging, 
as in England, for the actual quantity of energy used. This method 
applied to the telephone puts the small would-be subecriber in the 
most unfortunate position, and the author hopes to prove that tbe 
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charge to subscribers may be very much reduced if the telephcne 
ке is controlled by the local authorities. 

ыл be urged that the telephone service would be better in the 

& Government department, or controlled by & private com- 

pany, but there are many good reasons why the local authority 

should Ti in a better position to control such matters, for 


exam 
1. Tu 1 local authority is responsible for the maintenance of 
е and should, therefore, be responsible for the carrying out of 
gs d work which will greatly disturb the streets. 
. As tbe owners of street and public properties the local authority 
will no$ have such difficulty in obtaining wayleaves, as would a 
Government department or private company. 

3. The service being to a very large extent local, it is reasonable 
to suppose the local authority will more accurately know the require- 
ments of, and be more easily infiaenced by, local conditions. 

4. The healthy competition between the various local authorities 
which has led to the rapid advance of electricity undertakings will 
also be a strong factor in helping forward telephonic undertakings, 
and such com petition will be certain to lead to reduced charges and 
high efficiency. 

b. The increased use of the telephone will be of great assistance to 
the Icc3l authority as guardians of peace and property, as notice of 
fires, robberics, &c., may be instantly forwarded. At present the 


telephone system is, in most town», supplemented by а special system 
of police call boxes, which involve additional and unnecessary 
expense. 

6. As local authorities are now, in many cases, responsible for the 
supply of water, gas, aud electricity, and have tramways and other 
large undertakings under their charge, they can naturally assist in 
developing the telephone system by eae up the offices of their 
various departments and chief officials. 

In the author’s opinion, nationalisation would practically represent 
stagnation, as there would be no cc mpetition, no local control, and 
no inducement for the local authority to assist in developing the 
system. It is also generally admitted that the efforts of a company 
would be even less successful than the management by the State, 
chiefly owing to the difficulties а company would encounter in 
arranging Wayleaves. 

The main point the author desires to emphasise is the urgent need 
of development. Appanded to this paper are tabulated returns from 
other countries, and from these it will be seen that the British I«les 
are very far from being in а satisfactory position, and that the tele- 
phone is, comparatively speaking, a luxury, used by the few who can 
afford the present high rate of charge. I¢ may be interesting to 
examine the figures representing, approximately, the state of deve- 
A ang in one of the telephone areas, containing & populaticn of 
about 150,000. 


CAPITAL EXPENDITURE. 
Cost of connecting 5,975 subscribers, including Central Exchange Trunk Line switchbcard, five suburban aaah 25 


e 


public call bez 28, and all overhead and underground work to make the exchange in every way complete өе £120,000 0 
КктЕнов Account, No. 1. j 
INOOMB. WORKING ExPENSES. 
By fixed charge of £3 per annum to 5,976 subscribers £17,925 0 0 P ane, wages 7a - sis .. £8,500 0 0 
» 1,000 calls each at jd. per call = £2 1s. 8d. for Rents, rates, and tax. e P РАК ess - 1950 0 0 
5,975 subscribars .. *. 1244718 4 iñ „ Wayleaves and repairs себ К 188 . 3000 0 0 
„ Receipts from 25 public call boxes, 3,0°0 calls | » Miscellaneous expenses T ev - 550 0 0 
each at 1d. per call А see 312 10 0 Balance—being gross profit vee tee .. 16,685 8 4 
£30,685 8 4 £30,685 8 4 
Nmr RmvmsNUB Аооосит, No. 2. 
Balance from revenue account, No. 1... ies .. 216,685 8 4 Interest at 3 per cent. ... £3,600 0 0 
Sinking fand ee 3 percent. = repayment in 
e 25 years eos 000 [Ir 9.600 0 0 
Post Office royalty, 10 per cent. on gross revenue 3,068 0 0 
Balance carried to 8 and reserve fund 
account Vas 26 Ve és sis 6,417 8 4 
£10,685 8 4 £16,685 8 4 
TABULATED BTATEMENT FROM THE REPORT RESPECTING THE TELEPHONE SERVICE IN VARIOUS ForEIGN CousTR:ES. 
Issued by Parliament in March, 1899. 
N is lati | pte Method of constructi Rates charged | ҮЙҮР Bystem 
х ' . . : arged, a . 
ame opuiation | MM e Of construction ates c [4 | ou MR, worked by. 
Vienna ees 1,400,000 | 10,573 n underground single | | £8 ба. 84. LEE] #06 ДАЈ eee State 
ouble í 
Trieste 163,979 | 1,020 | Single overbead ... ae oe £8 Os. Od. s © ..| £18 0 0 Btate 
Prague 320,865 2,200 | Single overhead ... | £5 0з. 04. .. c | Not known State 
Munich .. vis 430,000 | 4,266 piis Me underground single | | £7 10s. 04. in evs ..| £93 0 0 State 
and dou 
Stattgart ... T 158,321 | 3,963 | Single overhead and underground | £5 Os. 0J. «29 ici „% £26 0 0 Btate 
Gent 200,000 930 | Double А £7 18s. 4d. ет is ix 88 State 
Berlin 1,677,304 | 28,755 | Overhead and underground single | £7104 Ol — .. ..  ..| £22 0 0  Btate 
(Suburb) . | 2,914,461 
Frankfort-on-Main 229,279 | 3,909 | Single overhead and underground | £7 10s. 04. ..| £2218 0 Btate 
Leipsie ... ..| 3998,48 | 4,294 | Single overhead and underground £7 103, Od. oe we o] £19 2 0 State 
Oologne ... 321,564 | 3,784 | Single overhead and underground | £7 10s. Od. Si s ..| 419 12 0 B'ate 
Hamburg. 681,632 12,064 | Single overhead and юш £7 10s. Od. ios - ..01 £23 0 0 State 
Rome 600,000 | 2,102 | Single overhead ... "n . | £6 14«. Od. us iss m T Company 
Florence . 250,000 900 | Overhead double . | £8 8а. Od. aa eis vee d Company 
Amsterdam 500,000 | 1,925 | Overhead and underground double £7 102. Od. £33 6 8 | Manicipality 
Berne? без 53,000 | 2,025 | Bingle and double overhead .. | £4 18, and £2 16s, 1st two years T Btate 
respectively, and £1 12s. suc- 
ceeding years 
Zurich eee | 157,000 | 4,400 Double overhead ... 485 ^ | £4 1st year, £2 168. 304 year, £1 State 
12s. succeeding years 
Geneva ... PES 58,700 | 3,264 | Single and double overhead and | £4 let year, £2 138. 2ad year, £1 Btate 
underground 12s. succeediog years 
Naw Tork... . | 1,500,000 20,937 | Double underground £15 104. to £49 100. 188 отрар 
Rotterdam .. | 295,000 | 1,320 | Double overhead and underground | £7 10s. for business; £5 10). pri- | £45 0 0 | Manic pality 
vate subscribers; £1 13s. 44. 
entrance fee 
Helsingfors oes 80,000 | 2,800 Single oyorbead .. ... £5 M ruunt is hired ; £3 103. T Company 
| if bought 
S‘ookholm 271,638 12,899 Double overhead and underground | £4 8з. 10d; entrance fee E42 £20 3 0 | Company 
153. 6d. 
Christiana... T 200,000 | 6,475 | Overhead single and UE „ | £4 83. 10d. ... £u "€ ..| £12 0 6| Company 
Bergen... T | 70,000 | 1,800 | Overhead single ise T * | £3 13) 84. ... i Tm „| £13 0 0| Company 


* jd. charged for any conversation. 
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In this area there are about 600 subscribers who make about 
24,000 local calls per week, от 2,080 calls per subscriber per annum. 
Very few residences are connected, consequently the per sub- 
soriber are very numerous, whereas if the charges were reduced 
residences and small shops would also become subscribers. This 
would reduce the average of calls per subscriber, would reduce the 
cost of attendance at the exchange, and would make the system of 
much greater value. 

Last year the author had the pleasure of staying a few days at 
Montreaux, a most pleasant spot cn the banks of the Geneva lake, 
and hed the curiosity to inquire the population and the number of 
telephone subscribers. 

He fourd practically everyone of any importance was connected 
to the telephone, including a m large number of working men. Ia 
England it would be very difficult to persuade & committee to con- 
nect the whole of the electrical staff employed by а corporation, 
because о? the prohibitive fized high cbarge, whereas in many places 
on the Continent, as will be seen by reference to the attached tabu- 
lated returns, tho charge is very low. Take the example, just men- 
ticned, in Montreaux. Теп cfficials could be connected to this 
exchange at an annual cost of £16, or £1 126. each, plus 5 centimes, 
or, вау, $d. per call, which, allowing 500 calls per annum each, would 
equal £10 8s. 4d., or a total of £26 8s. 4d, as against a charge of £82 
demanded in England. 

While mort lccal authorities are making efforts to improve and 
cheapen the telephone system, the author thinks many are hesitating 
at municipslieaticn fearing the financial results may be unsatis- 
fsctory, and cause a further burden to the rates, especially if the 
charges be considerably redrced. The author thinks the immerse 
importance of developing the telephone is fully recognised, as is aleo 
the fact that the le cal authority is responsible for providing a system 
so necessary to commerce, but, unfortunately, many of the figures 
which have lately been considered are so at variance, that it is 
extremely difficult for even an to select the right from the 
wrong. The author bas prepared the following estimates, from 
which, it will be seen, that even with a charge as low as £5 the 
financial result will be perfcctly satisfactory. 


ESTIMATB OF O4PITAL, EXPENDITURE, WOBEING Oost, AND 
REVENUE. 


The author has prepared an estimate of the cost of constructing 
and workirg a telephonic system, having 5,975 subsc-ibers, five 
suburban exchanges, and 25 public call boxes, which estimate is 
attached hereto. It will be seen that at the average price of £5 1s. 8d. 
per subscriber, there would be a balance of £6,417 8s. 4d. available 
for the purpose of reserve or depreciation. The figures given may 
easily be applied to a smaller system, where the results should be in 
about the same proportion. 

In preparirg the estimate, the author has carefully consulted ¢ xist- 
ing records, and would point out that in nearly all cases where tke 
capital outlay exceeds £20 per sutscriber, the cost has been increased 
by reconstruction and preliminary investigations, which are not now 
necessary, since a lccal authority can easily obtain advice, and put 
down a system for the amount stated, which will satisfy the Post- 
master-General, and without irourring the risk of having to recon- 
struct in a few years. 

Nearly all the existing records include the cost of first construct- 
ing single wire overhesd systems, and then converting these to either 
metallic overhead or metallic underground circuits. In such cases 
the first cost has been enormously increased, so that the figures are 
now of very little value. A further reason for the high capital outlay 
recorded sgainst some of the systems is due to the cost of renewing 
instruments, or even the complete re-equipment of exchanges. 

The me thed of charging should be most carefully considered ; it 
will be noticed the author proposes a fixed charge of £3 per sub- 
soriber, with a further charge cf jd. per call; in the author's judg- 
ment, it is most desirable to reduce the first charge as much as 
possible, in fact, to a figure which will just cover standing charges. 
If that is done more subscribers will be connected, and it is, of course, 
apparent that the utility of the system will increase in pre to 
the number of subscribers; also, that the number of subscribers will 
increase as the fixed charge is reduced. It would be advisable to fix 
the charge to cover the wbole area instead of to charge an increased 
rate to those subscribers who happen to reside a considerable distance 
from the exchange. 

Objection may be taken to the 25 years allowed for repayment cf 
capital, but the author has considered this matter in corjurc'icn 
with Olause 11 of the Treasury minutes referring to purchase by the 
Pos: master. General, and thinks 60 pe cent. ої capital cost may 
reasonably be expected, particularly if ample provision is made for 


reciation. 
ер is aleo almost impossible to consider this question of repayment 
of capital and the purchase clause without considering the future 
policy of Parliament, and it would be reasonable to suppose that if 
muni-ipalitics devote their usual energy to the development of tele- 
phones, and are succersful, as there can be no doubt they will be, 
that the Government msy probably be persuaded to leave munici- 
palities to conti ice their good work indefinitely, in which case the 
5 clause, with its conditions, will have fulfilled its functions 
y assisting to keep the telephone finances in a sound conditicn. 


EQUIPMENT OF Вүвтем. 


In arranging for the installation of a telephone system, local con- 
ditions must be most care fully observed, particularly in the selection 
of the positions of call boxes and subarban exchanges; no two areas 
will be quite alike, and the number of call boxes and suburban ex- 
changes will depend not only upon the population, but to a large 
extent upon the sizs of the area supplied. It should be remembered 
that about 95 per cent. of the calls will be local, the remaining 5 per 
cent. being trunk wire communications, 


In arranging the trunk line switchboards and junction lines to the 
Post Office, it will be sufficient to allow one pair of wires for 40 sub. 
scribers, or for an exchange haviog 5,975 subscribers, say, 150 шая 


wires. Ample allowano» must also be made for junotioa wires between 
the central and suburban exchanges. 

The selection of the switchboard will be a matter requiring great 
Озге, as the success of the whole system will d very 


upon its design and construction. Some form of multiple evitob. 
board will no doubt be provided, of which there are, fortunately, 
several excellent makers. The report reponn the hone ser- 
vice in various foreign countries, issued by Parliament in March last, 
gives much usefal information, including the names of the manu- 
facturers from whom the telephone appliances used in th» varius 
foreign countries have been purchased. 

All circuits must be metallic, and the wires should, as far м pot- 
sible, be underground, excepting in the outlying districts, where a 
smaller number of wires will be required, and where they may with 
advantage be carried overhead. Although the expense of putting wires 
underground is higher than erecting the rame overhead, the cost of 
maintenanc is considerably less, and a far more reliable service can 
be given. Overhead wires are liable to be injured by snow, wind, 
and frost, which elements account for very many of ths faults so 
often a source of annoyance with the existing system. The wires are 
frequently in the way of building alterations, and have to be sud. 
denly removed, causing an interruption to the telephone service, or 
the owner of certain property will not allow the supports to remain; 
in fact, with overhead wiring, the interruptions must be numerous, 
and therefore the service must seriously suffer. 

It the wires are drawn into 3-inch cast-iron pipes laid under the road- 
way or footpath, care should be taken to ventilate janction boxes, so 
that gas may not accumulate and cause explosions. For the purpose 
of drainage it will, in most cases, ba sufficient to build а jano- 
tion box without any bottom, so that water may soak away. 

When laying out the system of underground pipes, it bs neost- 
sary to decide whether each pair of wires to a subscriber shall be 
carried entirely underground, or if the pipes shall be laid to certain 
centres, and from there distributed overhead to the subscribers in the 
immediate neighbourhood. The latter course, the author thinks, will 
be found both the cheapest and best, and it will not be difficult to 
divide the area to be supplied into sub-areas, each eupplied in this 
manner. | 

In many towns it might bs possible to carry the wires (which 
would be made into the form of a lead-covered cable) in the main 
sewers ; this would obviate disturbing the surface of the roai, and 
would very a коа the i er 1 N bius т 
require removing very frequently, rintio oneat o 
the interferenca with the sewers would be аы slight after the wires 
were once fixed in position. From experfence th» author has had 
with lead-covered electric lighting wires in sewers, he does not anti- 
cipate any serious deterioration of the lead. Another method, which 
has at any rate been discusse?, is that of running the wires in hollow 
carbetones made of Doulton ware or cast-iron, but the expense of this 
method would probably stop its introduction, except for those streets 
in which difficulties might be met with in laying pipes. The author 
looks forward to the time when а diroussion may take place upon 
these and many other details, both of construction and management, 
together with а comparison of financial results, and hopes tbat very 
many ions will come forward and help on the telephone 
development, so that the disgrace of being considered behiad the 
whole civilised world may b» removed. 

[Here follows in the paper a copy of the Treasury minute, dated 
May 8th, which has already appeared in the Exxcraican Baviaw | 


DISCUSSION. 


Mr. Boor (Tunbridge Wells) presumed that the question of the 
municipalieation of telephones in most towns would come within the 
provioce of the elcc engineer of the town or city. Mr. Moun- 
tain, in bis excellent paper, had taken up more the question of 
than of technical details, It was the intention of the Oo on of 
his town to tako the assurance of Mr. Hanbury and his committee 
that b.fore very long licenses would be granted to ons to 
undertake the work. The point he would like to raise was the 
question of the Government undertaking the work instead of. local 
authorities. There were many reasons why the Government was not 2 
suitable authority to do that work. They had had an example, un- 
fortanately, of serious blundering on the of the Government in 
the telegraphs. Those who had read the early history of telegraphy,and 
especially where it was paid for by Government, and remembered 
number of messages now sent per head of the population, could not 
bs other than ashamed to find that both financially and in efficiency 
the Government bad blundered. Then, again, а further very strong 
reason why а lccal authority should undertake the telephones was 
undoubtedly the fact that 95 per cant. of the messages—and in many 
towns an even greater percentsge— were purely local, and would bare 
notbing to do with trunk lines. It had demonstrated in elec- 
tric lighting, waterworks, gasworks, and it would be shortly in tram- 
ways that the best authority for the management of a business which, 
to bs а success, must ba a monopoly, was the local authority, and there 
wai no doubt that if the local authority undertook telephones, they 
woald be able to manage them in as successful a manner as they bad 
their other undertakings. What would happen if the Government 
undertook it? There was an agitation in the ccuatry for the purpose 
of compelling the Government to undertake it out of the hands of 
Mr. Hanbury—so to spesk—and to put it under Government 
control. The Government started three exchanges in the North of 
England, in direct competition with the National Telephone Oom- 
peny. What was the result? After а very short, time the National 

lephone Company practically wiped out tho | Go 
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entirely, for the very simple reason that the Government did not 
attend to small complaints. Their work had been too large for them 
to attend to a subscribar who might write perhaps to the head. 
quarters to say on euch a day he could not get through to So-and-so. 
It would take ро at the present rate at which the Government 
took notice these letters 18 months to get & reply, and then 
it would be an acknowledgment of the receipt of the first letter. In 
the trunk lines they had an example of the Government management 
of telephones. They would bear him out in saying on thess trunk lines 
—personally he used them two or three times a week—he never 
found he was able to get on under a quarter of an hour. He had had 
to wait four hours sometimes. He had krown what it was to ring a 
poa up in the morning and to bs put through when he had gone to 
unch, and then when he told them that he could not get his message 
through, that he was not there, they had the audacity to send ina 
trunk line charge. There was no means of getting out from that sort 
cf thing if it was in the hands of the Government, but put it into the 
hands of a lccal authority and what could they do then? They knew 
what was the usual thing in electric lighting if only an enginer 
was unfortunate enough io have an arc lamp out. He heard 
of it before the week vas out from 20 or 30 councillors, and naturally 
arc lamps went out rarely on account of that circumstance. Com- 
pleints did receive some consideration, and it was for that reason the 
efficiency of the supply of electricity bad gone ahead by leaps and 
bounds. They did not like these complaints, but, said Mr. Boot, 
" They keep us up to high water mark.” It was rather against the 
local authority taking up the question of telephones that the Govern- 
ment had once or twice stated that they would not grant licenses for 
more than 11 years. There would probably be a year or two before 
they got into working order; that would only leave rine years in 
which to pay cff the whole capital. This, however, was not exactly 
the case. Before the Government could bay up the telephones from 
the municipal authorities they would have to consult members of 
Parliament. They would have to obtain the sanction of members of 
Parliament, and it was well within the knowl:dge of most gentlemen 
their local authorities could almost entirely govern the policy of their 
members of Parliament. If a local authority bad a good business 
working satisfactorily, they had only to bring pressure upon members 
of Parliament to compel them to vote against the Government 
acquiring the telephones. He did not see why in the present 
instance Government should demand a royalty from muni- 
cipal authorities. Ten per cent. royalty did not amount to much, 
it was true, but he ventured to suggest that if the 
authorities undertook telephones at a reasonable rate, and treated 
subscribers in the way they had been doing consumers of electricity, 
they would find it would not be one in every thousand who was a 
subscriber, but one in every ten. Inthe town he represented they 
had at the present moment, on the National Telephone system, one in 
120. He bad already at his с се promises that if they started a 
municipal telephone at the rate of £5 per annum—a rate which, as 
Mr. Mountain so ably set forth in his paper, would return a hand- 
some profit—he had already 500 he could connect at once. The 
National Telephone Company was not altcgether to blame for its 
excessive charge. It was more because of the blundering of the 
Government in the early days they adopted excessive charges. That 
caused the necessity for their watered capital. They had restrictions 
which were not calculated to induce them to connect subscribers at 
a cheap rate. They had had а good innings, and should now allow 
competition to assist them in reducing the charge. There was another 
technical detail. They would notice that the Government only intended 
buying such plant as they considered efficient at the day of purchase— 
not efficient to-day. Ifan invention came out the Government would 
say, " We will go in for the new instead of the old.” There was a 
new system coming out now—it was used in 10 or 12 towns in the 
United States—it was known as the automatico system. That system 
most were aware required the use of metallic circuits, using the 
earth as a third wire. The customer wishing to call up a number 
instead of calling up the exchange, simply put himself on to the 
number he wished to speak to. It was а fairly simple matter. It 
was simply done by electrical impulses. The subscriber on his 
instrument had a disc with different numbers. That disc revolved to 
different numbers, and when it agreed with the number required an 
impulse was transmitted to the exchange. Не did not want to advo- 
cate the’system too much. There wasshortly to be a company floated. 
It was not yet tried in England. It might be a good thing, or not. 
He simply mentioned it for what it was worth. Undoubtedly the 
system mentioned in the paper—all systems, in fact—must be pat 
on metallic circuits. The earth return would not do for working 
telephones any ae 
. CHAMEN (Glasgow) claimed for Glasgow that it took the lead 

over this telephone business. He did not think he should be able to 
ө much in favour of municipalities undertakiog the work them- 
ves, but that he was sure was due to bis not having fully con- 
sidered the subject. He thanked Mr. Mountain for bringing the 
subj:ct before them. It seemed to him one of the objections to the 
municipality undertaking the telephone exchange was that the 
licenses should only be granted for 11 years. Mr. Boot seemed to go 
beyond it altogether, and to suggest that having got their foot in 
they should throw it upon the Post Office. If that could be done it 
was а totally different question to that of upsetting the National 
Telephone Company's exchange by competing with it. A municipal 
exchange which could only run for 11 years would result in nothing 
ut confusion; therefore, he bad not bothered himself with it. He 
hought the remarks of Mr. Boot went to show that the whole trouble 
аа caused through the Government ever having had anything to do 
ith telephones. Telephones were not anything like telegraphs. 
che соатаи of the duty at the telephone was local. The greater 
part of the duty with the telegraph was by no means lccal—they 
Ker bal messages all over the kingdom. In spite of municipalisation 
yey had е trank line difficulty which Mr. Boot had spoken of, and 


.sumers, во to speak, should be encouraged. Certain! 


he did not see how they were going to get over that. Mr. Boot bad 
mentioned the automatic system. There was a small exchange being 
fitted in the municipal buildings at Glasgow as an experiment, and he 
need hardly say it was at the expense cf the company who wished to 
sell the thing. It certainly promised well He did no; вез how it 
would work with a very large exchange, but for anything up to 100 
subscribers, which was all it was used for at present, there was no 
difficulty about it. 

Mr. WonDINGHAM (Manchester) said it was pleasant to agree with 
Mr. Mountain—he could not often. Mr. Mountain was advocating 
unreservedly the municipalisation of the telephone, and had given 
& list of his reasons. He (the speaker) had gone through them and tried 
to criticise them, and his only criticism was a tick against esch—he quite 
agreed with everything the reader of the paper gaid. The first thing to 
consider was, as а question of general policy, in whose hands should 
the telephone system be. He thought there could be no question 
that the trunk lines ought to bs in the hands of the Government. 
He was equally strongly of opinion that the local lines should be in 
the hands of the municipality. It was essential to the success of any 
telephone system that it should be a monopoly, and a monopoly he 
certainly thought ought to be in the hands of a public body, not a 
company. Bot there were otber reasons why the local service should 
be in the hands of the municipality. The municipality already dealt 
with the individual ratepayer for various services of necessity, such as 
water, gas,and electric light, and the ratepayers were in the habit of 
having municipal officials coming to the premises, and the rame 
officials ought to bave to do with the telephone service. It was 
totally different to the telegraphs, because the whole telegraph system 
wasin the hands of the Government or the authority that worked 
them. There were very few private telegraph offices—the ( зев were 
thrown open to the public, and were not sitaated in the customers’ 
houses. This was a very strong argument in favour of municipalisation, 
or rather the local exchanges, being in the hands of the municipality. 
The ваше reasons which make it desirable, from a commercial point 
of view, that electric lighting should be in the hands of munici- 
palities, applied equally to the tslephone service, because the munici- 
pelity was in а better position to supply a cheap service, on account 
of being able to get capital cheaply, and not needing to make a 
profit, than was а private company. The consideration which would 
naturally have greatest weight with the councillors was: “Сап а 
manicipal telephone service be made to pay ?” They were gradually 
becoming convinced that electric lighting could; but in many 
cases they very much held back from telephony. He thought 
it must bo granted that a municipality could at any rate put 
down the system as cheaply as, or more cheaply than, a com- 
pany, because it was practically certain that any system which 
was put down now would be put underground. Certainly a 
system could be put down more cheaply underground by 
a municipality than by a company. Again, it was notorious that the 
capital of the National Telephone Company was enormonely inflated 
or watered, but yet they could pay & very handsome dividend. 
Surely a municipality starting afresh with no past history ia the 
matter could pay very much better than any other old company, and 
he had tried to show that they cculd pay better than a new company. 
He had not the slightest doubt that a municipality could make atcle- 
phone system pay exceedingly well. The question of the delay cn 
the trunk lines, which were in the hands of the Government, had 
been raised. That complaint, unless there was bad attention, which 
was unlikely, must arise from the fewness of the trunk lines. That 
again depended upon the numter of calls wanted on the trunk lines. 
If they increased the number of subscribers they would get a larger 
number of calls, therefore it would pay to put down more lines. 
That difficulty, he thought, would disappear if the local exchanges 
system came in. He did not think the Government, for the reasons 
he had stated, should have the local exchanges, and something pointing 
to that had been mentioned by Mr. Boot, wherever the Government had 
established an exchange in competition with even so bad a service as 
that provided by the National Г daa Company, the Govern- 
ment exchange had always notoriously failed. He might be per- 
mitted to make а few remarks on the subject of telephony generally. 
Those whose experience had been confined solely to electric lighting 
were apt to rush into the question with preconceived notions, which 
were altogether at variance with the facte. Those who had been in 
contact with the practical work know that, contrary to electric light 
undertakings, as the scale of operations increased so did the expenses. 
It was much more expensive to provide an exchange for 10,000 sub- 
scribers than 1,000, and the difficulties of working were enormously 
increased. Practically, the only satisfactory system was the multiple 
board system, which implied that every consumer should be within 
the control of one or three operators. They could not make the 
operators arms grow to an unlimited extent. There was а reachicg 
area, as it was called, and if they could not get it within this 
they were driven away from the multiple board principle. 
Many speakers talked as if the one thing was to get numerous sub- 
scribers. Up toa certain point numerous subscribers were desirable, 
but when they passed a certain numbor it practically rendered the 
telephone useless, because there were so many calls that they could 
not get through to them. There seemed to be a maximum number 
of consumers which made for a maximum of usefulness—excecd that 
and it became unworkable. It was not an unmixed benefit to have 
too many subicribers. Mr. Mountain argued as if the small ccn- 
y in one sense 
they should, but if there were vary few calls and they used the tele- 
phone very little they were cccupying space on the multiple bards 
which was more or less waste, апа it occurred to him if the system 
were extended it might be worth while to group together those sub- 
scribere in the exchange who were small users and put them ona 
separate board to themselves, because, probably, if they called 
up very seldom the delay of a few seconds in getting through 
would not matter. As to the method of charging advocated by 
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Mr. Mountain, to his mind it was certainly a сме in 
which the compound principle should bs applied, that was to say, 
there should be a fixed charge per subscriber to represent the capital 
cost of his lines and instruments and his portion of the switchboard 
plus а charge depending upon the number of calis he made. Probably 
in the case of the present telephone company, it would pay better if 
the extra ch were based not upon the number of calis, but upon 
the number of “ swear words.” 

Mr. Тюнавоттом (Huddersfield) said they had taken a great 
interest in pushing this matter forward at Huddersfield. They were 
one of the very early towns to endeavour to get this brought to a final 
issue, and, in fact, they authorised their town clerk st one time to 
apply to Parliament for powers to work their own telephone. They 
dad proc f that they could do it cheaper by the telephones that they 
ured in connection with the Corporation, at about one-third the cost. 
They were using them at the present time at a little over £3 a year 
each station. Then, again, the system Mr. Mountain had suggested 
ав to payment s coording to the messages they sent was something on 
the prirciple of the penny-in-the-slot gas meters, which was becoming 
very popular in Huddersfield. He had no doubt a system of that 
kind would be just as popular with the telephone. He hoped to live 
to see the day, although he was getting on in years, when the tele- 
phone would be so popular in the different cities and towns in 
England that every wasterwoman would be able to take her orders 
from cliente by that means. He did not ree why they should not be 
able to work the telephone as cheaply as they did on the Continent. 
Mr. Mountain had given them statistics as to the different towns and 
cities on the Continent, showing how cheaply it could bedone. It 
spoke badly for Englishmen, who professed to be so very clever in 

neering and all these matters, that they should be left so far 

d on the question of the telephone. He had no doubt Mr. 

Mountain was on the right line, and that they would soon see tkis an 

accomplished fact in the Hoglish towns, and that we should not be in 
the background as we had been. 

Mr. Sipnzy F. WALEKEB (Oardiff) said he took it that the muni- 
cipality would only provide a telephone service cheaper than the 
Post Office; the Post Office service was always good, but very expen- 
sive. He could look back 25 years, and the ruls had been they bad 
to pay per annum for the Post Office service what they could buy the 
instrument for. There was none of that m competition which 
existed batween municipalities, and which, he thought, had been by 
far the moet favourable symptom in oonnection with the electric 
light industry. The Government official had nothing in front 
of bim to da except extra work; natural as а human 
being һе d not want any more work than һе could 
possibly help. In the second place, it ap that the 
municipality would study local needs much morethan a Government 
official could. They had the same thing there. A Government 
officia] would not want to increase his work, that was natural. He 
would not as a matter of course know the requirements of the district ; 
he could not possibly know them like councillors knew them. "Then 
there was the important consideration—the control of the streets. 
There should be no Ju as at the preeent of the local electrical 
engineer—the muni electrical engineer —going hat in hand toa 
Post Office official with a plen. It should bs the other way about. 
The Post Office official onoe within the municipal boundary should be 
subject to the municipal authorities. What he would venture to 
prophesy would happen would Ъз in each town of any size they would 
have the electrical engineer, not merely of the telephone or electric 
light, but he wculd know the whole science of the thing, and he would 
bave subordinates responsible for the different branches—one for 
ne one for lights one for tramway and for power service, and he 
would be able, not by a very difficult calculation, to say where the 
cables should be put, and to this engineer the Post Office official 
should be obliged to submit. That would give a proper telephone 
ғегтісв, and would get rid of a great muny of the difficulties 
that at үк existed. There would be no case of the gas man 
coming along and pulling up the streets and putting them down, 
then the water man, and next the electric light people, and the tele- 
phone men afterwards. All that should be under one control. With 
regard to Mr. Mountain's estimate, he certainly questioned it. It 
did not do to hold out rash estimates at first; people were apt to lose 
confidenee in them, and they then could not go on afterwards. Mr. 
Mcuntain had a telephone exchange with 6,000 subscribers, and he 
hoped to put them on for £20 & piece, using underground wires. He 
(Mr. W ventured to say Mr. Mountain would not do it for that. 
He (Mr. Walker) put it at three times that amount. He spoke with 
20 years’ of telephone work. Не should like to endorse 
what had been said about the number of calls. Mr. Mountain had 
considerably under-estimated (hem. The possible number cf com- 
binations followed a parabolic law. Take the two cases which Mr. 
Mountain had given—the one with 600 subscribers and the other 
with 6,000. The possible calls for the 6,000 was 100 times the pos- 
sible calls for the 600. There was this to be taken into consideration, 
that as the number of subscribers went up, the probable number of 
combinations they wanted to make would go down. They had to 
bear in mind another factor rapidly coming to the front— 
everybody was doing business by telephone. Letters and tele- 
grams went to the wall. It was essential everyone should use it. 
There was no doubt business men were doing business entirely by 
telephone. Let them go into the Docks at Cardiff, and they would 
fiad three or four telephones humming away all day long. The 
working cost went up very rapidly indeed, and that wasa matter which 
would bave to bs faced. If he were laying out an exchange he 
should not want 6,000 subscribers. Не would sooner have 300 or 400 
to start with. If they got over a certain number, each additional 
one became a nuisance. It necessitated connection with the rest; it 
was a possible additional call, and they found it was a serious matter. 
The statistics of this thing were very obscure. The actual calls in 
different exchanges, and from different people were not made known. 


He would suggest that statistics bearing on this should be obtained. 
There was no doub: statistics could be obtained from all these foreign 
telephonic exchanges, and also from English telephonic exchanges 
aad American, and they should be got out in that way. There would 
be & constant for almost every kind of subscriber. The business man 
would have а big constant; the washerwoman а small one; the doctor 
а special constant, aud the tradesman a special one. If Bary had 
these statistics and other information before them, the m pality 
сой lay down а good system, with the Government taking the trunk 
nes. 

Mr. Movuntarm, at the close of the discussion, replied. He said 
local control was the only thing that could make the telephone 
succecd. Both Mr. Chamen and Mr. Boot referred to the purchase 
c'ause. He had no doubt, had they had time to read the paper, they 
would have read the Treasury minuto, which was tly r, and 
covered the whole point. Any exchange the municipal authority ре 
down must be pat down under the supervision of the Post Offics. 
Therefore they could not go far wrong. The Post Office would goide 
their action to an extent. He thought that would be an immense 
advantage. He entirely agreed that trunk lines should remain with 
the Government. He did not think they wanted to bother with the 
communication b:tween the towns; that would lead to difficulty. He 
was glad to find Mr. Wordingham agres with him. Mr. Wordio 
had suggested a cure for the immense number of subecribers' difficalty 
to which he alluded. Mr. Walker also touched on that point. There 
was not the slightest doubt that as the subscribers increased the 
capital cost increased. Exchange expenses did not increase in the 
same propcr-ioo. Mr. Wordingham said it would be quite easy to put 
the residential subicribers together. He showed the difficulty and 
also the cure, Mr. Walker spoke of 6,000 subscribers b a large 
exshange. In England it pront war, although the exc as 
Manchester was for 10,000. Stockholm, he thought, was for 10,000, 
and it was, on the Continent, not unusual to find large exchanges. 


CENTRAL ELECTRIC SUPPLY COMPANY 
BILL. | 


Lon» BrovaHam presided on Thursday last week over a Select Oom- 
mittee of the House of Lords to consider the scheme of the Oentral 
Ele сігіс Supply Company for power to construct large works for the 
generation and supp y of electrical energy in bulk. Mr. Pember, 
Q. O., Mr. Balfour Browne, Q.0., Mr. R. Wallace, Q.C., and Lord 
Robert Oecil, Q.O., were for the promoters; Mr. Менш Pa c 
.O, and Mr. Da Oane for the London Oounty Council; ‚ Fils- 
gerald, Q O., and Mr. Moon for the Metropolitan Electric Lighting 
Oompany, and Mr. Freeman, Q O., and Mr. Talbot for the St. Maryle- 
bone Vestry. 

Mr. PzMBzB, Q О, in opening the case for the promoters, said the 
Bill was practically for the purpose of making a generating station 
on the site in the of Marylebone on the North Bank Road. 
There they pro to erect a generating station for the supply of 
electricity in bulk. They also sought powers by Section 20 to break up 
streets. The clause had been carefully elaborated, and they had done 
their best to meet all proper and nataral requirements of those who 
were in charge of the streets. The intention was to supply electrici 
in bulk to undertakers who might require to take it in bulk 
redistribute it to the public. The bodies so scheduled were the Bt. 
James's and Pall Mall Electric Light Oompany, the Westminster 
Ek citric Supply Corporation, the Metropolitan Electric Supply Com- 
pany, the London Electric Sapply song. Dni Vestry of Bt. Pancras, 
and the Vestry and parish of 86. John, Hampstead. The ВШ was 
promoted in one sense by the Bt. James's and Westminster Companies, 
who had combined to form a company called the Central Electric 
Oom ‚ bat he did not conceal for a moment the large interest 
which the St. James's and Westminster Companies had indirectly in 
the promotion of the Bill The powers of those two companies to 
supply were being fast overtaken, and they must go farther afield for 
means of supply. They could not en y put up generating 
stations in such neighbourhoods as those they supplied, for, do what 
they covld, there must be some annoyance. Economy was also a 
serious ma ter, both for the company and the public. 1 was а very 
great object to cheapen electric light and energy, and they 
had chosen a tite, and proposed to carry on the production 
of energy, under circumstances which would first of all make their 
energy as cheap as possible for the sake of the public and them- 
selves, and also where their operations could be conducted where 
they could hurt nobody. The site was ia a part of London, the 
importance of which, from a residential point of view, could not be 
compared to Bt. James’s or Westminster. The petitioners who 
epprared against the Bill were the London County Council, the 

etropolitan Electric Supply Company, and the Veatry of Bt. Mary- 
lebone. With respect to the London County Oouncil, they had no 
lighting authority whatever in the districts where they proposed to 
supply energy to undertakers who bad got rights there. Then they 

d the station would be a nuisance, but no owners or occupiers 
appeared against the Bill. The mainaobjection of the London County 
Council was that the companies concerned might abandon their stations 
in their parishes, and that when the date arrived at which the local 
authorities would have power to purchase the undertakings, they 
would be at the mercy of the company as regarded getting a supply 
of electricity in bolk. He did not see why it needed the L 
County Oouncil to come and say that on behalt of the local authori- 
ties, who could say it for themselves. If the companies did abandon 
their stations, it would only be Ьгсапзе it was better for them to do 
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so, and if it was better for the company, it would be better for the 
ee authority that they should get a supply from a central 
station. Bat the Oounty Oouncil asked that they should be em- 
powered to purchase the undertaking authorised by the Bill at the 
end of 42 years, although the Joint Committee which considered this 
matter said such a thing was not practicable. The Vestry of Bt. 
Marylebone objected to the creation of a central station of such 
magnitude in the parish, as i¢ would be a serious nuisance and 
would depreciate the value of the parish. However, he had no doubt 
the station would be rated. They also objected to the strests being 
broken up, but that meant only the laying of a few trunk mains. 
The Metropolitan Electric Company submitted that the real object 
of the promoters was to obtain powers to injure them by competition, 
but that was absolutely untrue. Any attempt of the promoters to 
do so would be witra vires. 

Mr. O. J. BALFOUB, chairman of the St. James's and Pall Mall 
Electric Lighting Som peny and chairman of the Oentral Electric 
Supply Company, was then called and gave details of the mean supply 
from the St. James’s Company stations within the parish. With 
regard to the central station, he thought the two promoting com- 
panies might do with one main for the central station, but if other 
companies wanted a supply in bulk a main would have to be laid to 
their transforming station. As, however, they could only supply six 
com at the most, there cculd be no more than six mains in the 
whole district radiating from the centre. 

Mr. A. BourNom, M.P., a director of the Westminster Electric 
Supply Company and the Central Electric Бер ly Company, said the 
Westminster Company, after long and careful inquiry, found it im- 
possible to get a site for another station in W , and were 
obliged to go further afield. It was absolutely necessary now in 
order to comply with their statutory obligations that there should 
be а fresh generating station. He knew Marylebone pretty well and 
he did not think the Bill would in any way damage the parish. 

Professor Киниврү, chief engineer to the Westminster Electric 
Supply Corporation, said the number of lamps supplied by his com- 
pany had been steadily increasing. They were adding lamps at the 
rate of 4,000 a month. They were at the end of their capacity at 
Davies Street, and the station at Eccleston Place would only run them 
for about two years more. 

Mr. Вүринү Dossos, chief engineer of the Bt. James’s Company, 
said that their output was steadily increasing, and Oarnaby Street 
station could not carry them on lo than three years. 

Bir Fanpx. BRaMWELL was called to speak as to the proposed site 
for the central station, and said there was an advantage in cheapness, 
looking at it in the commercial aspect, and also in the avoidance of 
nuisance to the people surrounding th » works. 

Mr. WonsrLEY Талтгов, Q.O, then addressed the Committee 
for the London Oounty Oouncil, and contended that the 
two companies concerned ought to bave come to Parliament in 
their own names, and not by means of a third company, for those 
powers. The new company would not be bound by any of the provisions 
which Parliament had required to ba inserted in the provisional 
orders of these companies, and revision of prices would ba rendered 
impossible. " 

The Oommittee then adjourned. 


The Oommittee resumed their consideration of the Bill on Friday, 
when Mr. FITZGERALD, Q O., addressed them on behalf of the Metro- 
politan Electric Supply Company, and asked that the promoters 
should be restricted to supplying electricity in bulk to the Bt. James's 
and Westminster Companies only. 

Mr. F'azEMAN, Q.O., also addressed the Committee for the Vestry 
of Bt. Marylebone. The Vestry ЧЕ ing to power being given to 
open streets, because they found from experience that while the 
expense of such operations was supposed to be borne by the com- 

ies, yet it always entailed expense to the ratepayers in the end. 
also objected to any power being given to supply within the 
parish of Marylebone, as they considered it would complicate matters 
when the time came for the Vestry to purchase the existing under- 
taking within its boundaries. 

Mr. Влгғоов Browns, Q. O., in replying for the promoters of the 
Bill after dealing with the opposition of the lebone Vestry, 
paid that the whole object of the Metropolitan Electric Supply Oom- 
pany in opposing the Bill was to protect themselves in their monopoly. 

usual clauses would be inserted in the Bill for the protection of 
that company’s mains, and every question there might be in dispute 
would go to arbitration. The company was now very nearly at the 
end of its tether, so far as increasing its supply was concerned, and 
it became absolately necessary that they should have further gene- 
rating plant where they could work cheaply, and it was because of 
that that they had decided to go to the Regent’s Canal. Dealing 
with the question of price, the learned counsel said it would ba use- 
less for Parliament to put a clause in the Bill regulating the price at 
which they should supply, because they were unable to sell to the 
public generally—they could only supply bodies having Parlia- 
mentary powers, whose prices were regulated. The London Oounty 
Council said that there ought to be a purchase clause inserted in the 
Bill, but that matter had been deci over and cver again against 
the County Council. In conclusion, Mr. Browne said he was willing 
to insert words in the Bill by which the company would bind them- 
selves only to supply electricity to authorities or bodies authorised 
ae of Parliament, provisional order, or license to supply elec- 


The Committee having conferred in private, the CuuírRMAN said 
the Committee had docided to pass the preamble of the Bill on cer- 
tain conditions. They desired that the Electric ee Acts cf 
1882 and 1888 should be incorporated, and they decided that 
there should be only a single line of route and one single trench for 
the conveyance of the current to the parishes of Westminster and 


Bt. James's. The size of the trench, and the route to be taken 
was to be agreed upon by the company and the local шо of 
Marylebone, and in case of a difference of opinion, should be decided 
by the Board of Trade. In schedule two they had decided to strike 
out the last four companies. They also desired that the companies 
should be bound by all the provisions which Parliament had required 
to bs inserted in electric lighting provisional orders. The effect of 
the Committee's decision is that the Central Company can only supply 
to the St. James’s and Westminster Companies. 


On Monday the Select Committee sat to adjust the clauses in view 
of the terms laid down by them on Friday. A clause was inserted 
providing that the company should not be entitled, except with the 
consent of the local authority of the parish of Bt. Marylcbone, to 
open more than one trench with such b'furcation as might be neces- 
вату to connect with the station of the Bt. James’s and Westminster 
Electric Lighting Companies. A further clause carrying out the 
condition of the Committee that the supply in bulk for the proposed 
central station should b3 limited to the two companies concerned in 
о promotion was also added. The Bill was ordered to be reported 

e House. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1899. 


Compiled expressly for this journal by W. P. Тномрвок & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., an 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. | { 


12,183. “Improvements in cut-outs for electrical purposes." 
T. Тлугов. Dated June 12th. (Complete.) 

12,249. “Improvements in тераа systems and in apparatus 
therefor.” A. T. M. Тномвон and P. Wannronn- Davis. Dated 
June 12th. 

12,279. “ Improvements in electric telegraphs for ships and other 
purposes.” NE vEBSHED & VigeNoLES, Ілмттер, and 8. EvERSHED. 
Dated June 18th. 

12,294. "Improvements in and connected with magneto genera- 
tors.” Н. Or»PENHEIMER.  (Actiengesellschaft Mix & Genest, 
Germany.) Dated June 13th. | 

12,297. Improved means for controlling electric motors, the 
invention being particularly adapted to the motors of elevators.” 
Oris ELEvATOB Company, Lirie. (Otis Bros. & Оо. (Inooporated), 
Uaited States.) Dated June 13th. (Complete.) 

12,309. "Improvements in storage batteries and methods of pre- 
paring electrodes therefor.” P. A. Nmwrom. (The Knickerbocker 
Trust Company, United States.) Dated June 13th. (Complete.) 

12,915. “Improvements in cord grips for electric lighs fittings.” 
A. P. Lunppgaa and G. C. Іохрвюва. Dated June 13th. 

12,950. "Improvements in or re to electric railways.” 
О. Н. Barpwix and I. E. Wixsn,w. Dated June 13th. 

12,358. “Improvements in or relatiug to conduits for electric 
conductors.” F. Jones and F. A. PookrrsGTOX. Dated June 13th. 

12,393. Improvements in clockwork mechanism for automatically 
controlling and operating electrical switches, gas, water, steam valves, 
or other similar devices at any predetermined hour or hours" Н.Т. 
OnEwz. Dated June 14th. | 

12,417. "Improvements in supports for conductors for electric 
railways.” W. R. Wynne. Dated June 14th. 

12,419. "Improvements in or relating to electrically-driven sheep 
shearing and apparatus.” J. G. Packs and F. E. B. Jovxsox. 
Dated June 14th. 

12,420. “Improvements in wireless by." 
Dated June 14th. T 

12,473. The electric newspaper." W. T. CUNNINGHAM. 
June 15th. 

12,478. "Improvements in electrical accumulators or secondary 
batteries.“ O. BeHREND. Dated June 15th. 

12,490. "Improvements in and relating to electrical pendulum 
contacts for the operation of [oer pendulums.” A. G. 
Brookes. (L. Sell, Germany.) Dated June 15th. (Complete.) 

12,493. An improved insulating material for electrical purposes.” 
M. LACHMAN. Dated June 15th. d 

12,506. “Improvements in, and relatin 
circuit- breakers.” H. H. Laxe. (W. 
Dated June 15th. 

12,535. “An improved filament for incandescent electric lamps." 
L. B. ParROUILLEAU. Dated June 15th. | 

12,542. ‘An improved cap for electric glow lamps and the like.” 
J. I. Bouton. Dated June 16th. 

12,559. ‘Improvements in, and relating to, appliances for 
straightening electric battery plates and the like.” A. Hata and J. 


Е. BRAUN. 


Dated 


to, automatic magnetis 
. Scott, United States.) 


Ералв. Dated June 16th. 
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12,565. “Improvements in connection with the windings of 
dynamo machines and induction motors for enabling two rotary 
hase current pressures to be obtained therefrom." О. D. ABEL. 
V. Karmin, Austria-Hungary.) Dated June 16th. 


12,566. “Improvements in the arrangements and connections of 
the windings of dynamo machines for effecting the halving of the 
continuous current pressure, and for obtaining the star contre of the 
rotary phase current pressure when continuous current and rotary 
phase current are to be taken off simultaneously." О. D. ABEL. 
(V. Karmin, Austria-Hungary.) Dated June 16th. 

12,582. ‘Improvements in, and relating to, electro-magnetic 
measuring and indicating or registering instruments.” P. E. Wass. 
Dated June 16th. 

12,627. "Improved manufacture of electrio battery plates.” E. 
ANDREAS. Dated June 16th. 

12,635. Electric meter.” 
(Complete.) 

12,668. Improvements in earthed coverings or electrical tubular 
conductors." J. Y. Jonnson. (Hartmann & Braun, Germany.) 
Dated June 17tb. 

12,685. "An X ray metroscope.” Е. W. Н. SHENTON and A. E. 
Dean. Dated June 17th. 

12,606. "Improvements in telephones." 
Evans. Dated June 17th. 


E. S. HarsEevy. Dated June 1"th. 


E. WirsoN and O. J. 


Copies of any of these Specifications may be obtained of Мемтв. W. P. 
Тномрвон & Co. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


4824. "Improvements in rail bonds for electric railways.” F.H. 
Danters. Dated February 23rd, 1887. Relates to rail bonds. А 
flexible body portion is inserted into end pieces, which are then 
heated, compressed, &c., to bring them into the form desired with 
the ends and body integral. 4 claims. 


10,062. "Improvements in electric bells and the like" J. G. 
Drxow. Dated Ар 22nd, 1897. The bell is adapted to be used 
either ав а trembling or single stroke bell. A magnet is placed in a 
case, with the cores projecting through one side to operate the 
hammer on the spring armature. The case and terminal cover are 
filled with paraffin wsx, &c., to render the arrangement water-tight, 
aud a cover screwed on to the case. A hammer guard is provided. 
Wires are connected with a water-tight push and а contact breaker. 
The latter is of the usual type, but by turning a pivoted arm the 
contact breaker may be included in or excluded from the circuit. 
The circuit includes only the magnet ooils, во that on completing the 
circuit both the main and auxiliary armatures are attracted and held, 
giving a single stroke, but by turning the arm on to the terminal, the 
contact breaker is included, and the bell acts as a trembling bell. 
The push, which is formed on the lid of the case, has a water-tight 
flexible cover, depressing which completes the circuit through a 
spring. A gong may be provided for the auxiliary armature and 

mer. | 


10,086. “ Electric hair drier.” H. ЕпттЕВЕВ. Dated April 22nd, 
1897. A plate or casing contains a thin insulated conductor adapted 
to be heated by an electric current. The appliance may be plain, or 
may bs provided with teeth, attached or removable, and the teeth 
may be perforated to keep the points cool. 3 claims. 


10,444. “Improvements in portable electric batterids" R. R. 
MorraT. April 27th, 1897. Rotary sealed battery combined 
with an electric incandescent lamp, and adapted for use as & miner's 
and velocipede lamp, and as a portable lamp in general. The battery 
comprises two cells, each in two parts, united by a screw ring. The 
plates or electrodes are situated in the upper part of the cell, and the 
electrolyte in the lower part, so that the battery is set in action by 
turning it upside down on & pin connected to the socket by which the 
lamp is fixed on a bicycle, or elsewhere. The lamp is mounted on a 
bracket fixed to the rings. Between the connections to the lamp is 
а а resistance piece, which сап be short circuited when required. 

ms. 

12,028. "Improvements in carbon plates for galvanic batteries." 
R. W. Аткіхвом and 8. F. Wacken. Dated May 15, 1597. Carbon 

lates for use in batteries are satu’ated with sulphur. This is effected 

y firat saturating them in vacuo or othetwise with a liquid volatile 
at the temperature of molten sulphur, sach as chloride of carbon, 
water, or preferably chloride of sulphur, which volatilises and 
replaces the liquid. The adherent sulphur is removed after the plates 
have cooled. When copper or other metal is to be deposited locally on 
the carbon, the desired portion is first immersed as an anode in an 
electrolyte, such as copper sulphate, to remove the sulphur, the 
copper, &c , being then deposited in the usual manner. 2 claims. 


12,029. “ Au improved apparatus for maintaining a constant tem- 
perature of metallic wires heated by an electric current." R. Вева- 
LAND and Baron R. pz WENDEL. Dated May 14th, 1897. Relates to 
a device for maintaining a constant temperature in a metallic wire 
by an elcctric current from a primary battery. The heating current 
flows through a fine resistance wire, and, should the temperature rise 
above the allowable limit, the wire elongates so far as to allow the 
completion cf a circuit by a pivoted lever and an adjustable contact 


piece, thereby energising an electro-magnet, which latter pulls over 
an armature and breaks the primary circuit. When the wires have: 
regained their normal temperatura the circuit is autowatically made 
by the release of the armature. Slightly modified arrargements are 
dercribed. 1 claim. 


19,443. “Improvements in electric accumulators,’ A. WERNER 
and P. psp Кироснвувкт. Dated May 19th, 1897. The negative 
plates or electrodes are formed of thin sheets of galvanised iron or of 
other metal covered with an alloy formed of sinc, magnesium, and 
cadmium, which is deposited thereon froma solation of the sulpbates 
of these metals during charging, and is re-dissolved during the dis- 
слане The alloy may also be deposited upon thin grids of metal 
filled with a paate of lead, zinc, and cadmium in the spongy metallic 
form. The zinc may be replaced by a metal cf the iron group. In 
the provisional specification the alloy with which the plates is covered 
is stated to be either of sinc and magnesium or of cadmium and 
magnesium. 3 claims. 


20,914. “Improvements in coin-freed electricity meters.” F. C. 
RaPHAEL. Dated September 11th, 1897. From a shaft rotating at a 
uniform rate a parallel shaft is driven at speeds depending on the 
particular pairs of wheels thereon which are brought into gear by the 
action of a solenoid, z, in shifting it in opposition to a spring or 
weights. Thus sooner or later а cam on the driven shaft clores the 
gap between a pair of separating terminals and on electro-magnetic 
switch cuts the main circuit. The initial position of the cam : ive 
to the terminals is determined by a coin-freed attachment for turning 
the shaft by hand. 6 claims. 


20,943. “Improvements in the construction of guards or protectors 
for incandescent electric lamps and other glass or breakable articles.” 
J. Dickson and H. E. Baown. Dated September llth, 1897. Elec- 
tric incandescent lamps, globes, chimneys and mantles for gas lamps 
and other brittle articles are protected while in use or in transit by 
guards, made of coiled plain, twisted or plaited wires. These may be 
pressed flat when not in use. The guard is coiled at one end to fit on 
the cap and at the other to hold a short rubber tube or elastic 
packing and the point of the bulb. Two or more ooils may bs con- 
nected by strips or wires. 2 claims. 


21,054. "Improvements in and relating to surface contact electric 
railway systems, electric care and their equipment, and automatic 
switches for use therewith.” TaB Britis Тномѕом-Носвтон Сом. 
rany, Ілмітир. (E. M. Hewlett, United States). Dated September 
14th, 1897. Electric railways on a road contract system with electro- 
magnetic switches operated from a battery on the vehicle. When 
the vehicle is reversed, as by means cf a Y-track, the connection of 
the brushes, which rub over the bigh and low potential studs, have to 
be changed and also the connections of the tattery which operate the 
switches. Auxiliary shoos for this purpose rub over an extra earthed 
contact so as to excite one or other of the coils to throw the double 
pole reversing switch to make the connections as desired. Several 
modifications are described with various dispositions of extra shoes 
and contacts to supply current to this switch. The storage battery 
is charged from the line circuit, and the ordinary resiatarces on the 
car are used to reduce the potential of the current used. The driver's 
controller is tberefore arranged so that at starting the battery is in 
series with the motors and in multiple with some cf the resistances, 
and, on increasing the speed, the battery is cut out. To maintain the 
circuit on the vehicle for lighting when the motor is cut out, extza 
contact connections are provided cn the controller, so that the battery 
current can flow to the switch in the road to maintain the line circuit. 
A switch is provided to cut ont this part when the circuit need not be 
maintained, which also allowe current to be supplied for a longer 
time by changing the resistance connections. 15 dates 


. 21,100. "Improvements in alternating electric current gene- 
rators.” W. Б. LAEE. (H. Fairbanks, United States.) Dated Sep- 
tember 146, 1897. Relates to the class of dynamos known as 
inductor alternators, in which the generating coils are wound on 
stationary iron cores, through which the magnetic flux is directed by 
masses of iron moved across tho ends of the cores. According to the 
present invention & continuously magnetised field is employed, and 
each pole is divided into two or more pole divisions, wbich are wound 
alternately with right and left handed generating coils, connected so 
as to form a single circuit. The pcle divisions and iaductor teeth 
are 60 spaced that, in one position all the right-handed divisions are 
bridged by the inductor teeth, while in the next position all the left- 
handed divisions are so bridged, thus producing a rapid variation of 
the msgnetic flux, and consequently an alternating current in the 
generating coils. Esch of the field poles is divided into two projec- 
tions, which are wound alternately in opposite directions, co 
so as to form a single circuit. The field et is excited by a wind- 
ing, and alternating carrents are produced iu the circuit by rotating 
a laminated inductor furnished with three teeth. Two series of over- 
lapping coils are wound alternately through a number of grooves 
formed by sub-dividing the two field poles. The field magnet is 
excited by the current derived from & few coils wound on the in- 
ductor, through a commutator and brushes. The principle of the 
invention may be extended to multipolar and to polyphase machines. 
A form of machine is described in which the poles of the field 
magnet consist of two parallel discs furnished with laminated pro- 
jections, wound with two series of generating coils, between which 
rotates an inductor, consisting either cf an iron disc with proj: ctirg 
teeth, or of a ncn-magnetic disc carrying masses of iron. 6 claims. 


21,119. ‘An improved reflector for electric incandescent lamps.” 
J. Housorw, Dated Beptember 14th, 1897. Relates to hclders for 
incandescent lamps. Hollow glass refiectors are secured between 
the parts of adapters, which carry ordinmy capped lamps and аге 
placed in ordinary holders. Bayonet or screw joints may be used, 
with spring plungers or central contacts. 1 claim. 
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WE HOLD THE 


HIGH-TENSION RECORD !! 


ANOTHER REPORT: 


- In reporting upon the performance of the 125 kw. FLY-WHEEL 
T ALTERNATOR at the St. Helen's Electric Light Station, the 
Consulting Engineer, Mr. Robert Hammond, M. I. E. E, says: 


“The Alternator repeated the excellent performance reported on 
the last occasion, the rise of temperature was almost imperceptible. 
The energy absorbed in excitation was only 400 watts. 


. “The steam consumption for the run at full load was 21,554 Ib. 
= 25°94 lb. per kilowatt hour against the guaranteed 


28 lb. 


“The result is most satisfactory, and is the lowest that I have 
ever met with in my experience. 


“T am glad to be able to report most satisfactory paralleling.” 
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JOHNSON & PHILLIPS 


Supplied all the Generating Plant for this Station, 
VICTORIA WORKS, OLD CHARLTON, KENT, 


And 14 UNION COURT, OLD BROAD STREET, LONDON, E.. is. 
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GLOVERS CABLES. 


SPRINGFIELD LANE, 2; Queen Anne's Gate, 
SALFORD. | | | Westminster, S.W. 


F. W. POTTER & CO, ьа ы 1 755 " 


—— р чу че л И К . 


NOISELESS AND EFFICIENT. 


—— . ta, p с tat m 


DOVETAIL BRUSHES, 


SOAR'8 PATENT 
NOT SEWN 
POINTS DON'T TURN UP 
«мо NO TROUBLE. 


JOHN A. ROEBLING'S SONS CO. 


Have the pleasure (е announce that they have . and sre supplying for use by the undermentioned 
Corporstions and Companies thelr Celebrated 


‘‘COLUMBIA” RAIL BONDS, 


and or 

HARD DRAWN COPPER TROLLEY WIRE, 
LEEDS CORPORATION, NORWICH TRAMWAYS, THE POTTERIES TRAMWAYB, 
DUBLIN UNITED TRAMWAY СО., Lt4., HALIFAX CORPORATION EXTENSION, MANCHESTER CORPORATION, 
HALIFAX CORPORATION, BRISTOL TRAMWAYS LONDON UNITED TRAMWAYS OO. 
BLACKPOOL & FLEETWOOD T. OO., DUDLEY TRAMWAYB, DUDLEY & STOURBIRDGE TRAMWAYB, 
COVENTRY TRAMWAYS, MIDDLESBORO, STOCA.ON AND STOKE ON TRENT TRAMWAY8B, 
CITY & BOUTH LONDON Ry. CO., THORNABY SYSTEM, HUDDERSFIELD CORPORATION, 


they keep a large stock both of TROLLEY WIRE and BONDS always resdy Іп London from whioh immediate 
delivery can be made; also large quantities of their SOFT DRAWN H.O. COPPER WIRE from 
Ne. B (*144) to No. 22 (-028) 3.W.G., ready for delivery. 


aomas e BACK & MANSON, 36, New Broad St., Lonclon, E.C. 


Jy 
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CONNOLLY BROS., Lp. 


BLACKLEY, MANCHESTER. 


Telephone No. 2,361. Telegraphic Address :—'' CoRNOLLYS, BLACKLEY.” 


mme LLL 
EN ҮШ — i 


VIEW oF WORKS. | сай во 


F. WIGGINS & SONS, naiv % мїноашв,кс, LONDON. 


MICA MERCHANTS, © (Telephone No. 1,48 Avenue.) 
Manufacturers of MICA GOODS for ELECTRICAL and ALL purposes. 
CONTRAOTORS TO HER MAJESTY'S GOVERNMENT. 6100 


reer 


FREDERICK SMITH & 0°- WIRE MANUFACTURERS, L™ 


Caledonia Works, HALIFAX; Anaconda Works, SALFORD, MANCHESTER. 
Contractors to H.M. Government and Railway Companies. 


MITA LPL Lula hr utah T Ls 


Patent Galv? Telegraph Wire (100-lb. Coils) to all Specifications. 


COPPER WIRE (сохоотмту. 


COPPER TROLLEY WIRES.See Large Advertisement. 
Plain Soft. Hard Drawn for Telephone Lines. Special Tinned Wire. 
SILICIUM BRONZE WIRE (Weilers Patent under lowing). mr 


OUR TRIPLE JOINT HIGH- 
VOLTAGE LAMPS 


Satisfy all 


| 
а SPECIALISTS IN 


ГА 


Ei. VENTILATING 


By Hieotrical or any other Motive Power. 


, up, 
1) J B LAC KM А М 9 MITND. oo. ,, Requirements. 
> Fore St., Lo E.C., and branches. jy 
TRADE MARK 68, te, Londen, E.C., Y 


W. M. FOXCROFT & CO UN UN UO 
Telegraph and Telephone Case Manufacturers, | wi. — UX Б jj 


36, PERCIVAL STREET, CLERKENWELL, | ET to c, 
LONDON, E.C. i ОХ. 
GOOD WORK AT BOTTOM PRICES. GABRIEL yo 7 
Every Description of Cabinet Work for 
Electric Light Kngineore, ANGERAULT, У ЖУ , ,,, , 
Lock and Block, Single Needle, Bell, Sounder, Perforator, Vict St. I 2 
Photometer, Telephone Cases, Battery Boxes, &c., &c. шы lotoría st " ied hs Mii “ Ye 
PRIZE MEDALS, LONDON, 1861 PARIS, 1881. BN les Эйлин. s 


Teleph.—W estminster, 195. EXACT SIZE. 


—— Mp er - 
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W. T. HENLEY’S TELEGRAPH WORKS CO. 


LIMITED, 
27, MARTIN'S LANE, CANNON STREET LONDON, Е.С. 


Telephone: 735, Bank. Telegrams: *HENLEY'S WORKS, LONDON.” 
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NEWCASTLE-ON-TYNE :—30, Mosley Street. MELBOURNE :—Cromwell Bulldings. 
GLASGOW :—45, Queen Street. MANCHESTER, :—2, Carr Street, Blackfriars. 


Laying the First Underground Cables in MELBOURNE, и, 


HENLEYS GABLES 


WITH VULCANISED INDIA-RUBBER, JUTE OR PAPER 
INSULATION. 


Works: NORTH WOOINWIGH. 


2 — — ilc 


‚эулет —Bᷣ— - 
2 an o 
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A RELIABLE and ECONOMICAL | MONEY CAN BE SAVED 
FEED PUMP is wanted. | | | by using First Grade 
WE can supply it. .. Auxiliary Machinery. 


TELE 
Patent Direct Acting 


FEED PUMP 


For Electric Light Stations, Power Installations, &c., 


FOR 
High Pressure Bollor Foeding. 


CONTRACTORS to the Admiralty and to Fifteen Governments. 


London Office: 78, BILLITER BUILDINGS. | 


G. & J. WEIR, Lr. 


CATHCART, GLASGOW. 


. W YOU CAN'T WAIT FOR | OVER SEVEN MILLIONS 1.H.P. 
Our next ADVERTISEMENT in this spaoe now being fed by the 
Send for our Circular B. WEIR FEED PUMP. „or 
Telegrams: “ELECTRIC LONDOR." . TELEPHONE No. 108. 


THE LONDON ELECTRIC WIRE Gb., In. 


ANCHOR WORKS, PLAYHOUSE YARD, 
GOLDEN LANE, LONDON, E.C. 


MANUFACTURERS OF 
SI LK OOVER ED WI R ES; Copper, Platinoid, German Silver, &c., for 


Electrical Instruments, Electric Bells, ko. 


COTTON COVERED WIRES, STRIPS& CABLES 


for Dynamos. 


CABLES OF LIGHT, MEDIUM AND HIGH 


| М 50 LATI О М for Electric Lighting, Telegraphs and Telephones. 
F LEXI B LE OO RH DS of all descriptions for Incandescent Lamps, &c. 


DYNAMO BRUSH ES: * Ordinary type," Sparkless, and Self- 


Lubricating.” 


PLATINOID on HIGH RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. 


Jointing Materials; Varnishes and Sundry Appliances. 
Contractors to Н.М. Government and the leading Electric Light and Telephone Companies. © Price Lists on Application. 


Agents for the Australian Colonies:— LAWRENCE & HANSON, 3, Wynyard Street, Sydney, and 167, Queen 8t., Melbourne. 
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HIGH-SPEED () ENGINES 
= ACTING 

For ECONOMY in 
STEAM, OIL & ATTENDANCE. . 


Bingle Expansion, Compound, 
or Triple Expansion. 


SIMPLE, SILENT, SELF-LUBRICATING 
ACCESSIBLE AND DURABLE. 


ы ; RESULTS and prompt delivery 
^E guaranteed. 


— —— ——— — __алннннынаноанынаь 


FULL PARTICULARS ON ‘APPLICA TION. » 
DRE эы Бышы Кы „з ш 

WATER-TUBE BOILERS, 

CORLISS and other ENGINES, 

CONDENSING and EVAPORATING 
APPARATUS, &c., &c. 


pe——————M ———ñ———— ee 


MIRRLEES, WATSON & YARYAN CO., Lro, 


Watablished 1840. 


SCOTLAND STREET IRONWORKS, GLASGOW. d 


B. 1. МУ. Co.'s 


‘ 


„ al m =“ — 


“PRESCOT, 
LANCASHIRE. 


(SOLID SYSTEM. |» 
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The YOST 7: 
! E WRITER. 
4 | We do not вау 
P | that there are., 
! po other 
machines, but we 
! do strongly... 
| affirm, and are.. 
willing to prove 
it by sending a 
machine on.... 
i inspection and.. 
FREE 
TRIAL esed by 
FOR The EMPEROR of AUSTRIA. 
SEVEN The EMPEROR of GERMANY. 
DAYS. The KING of WURTEMBERG. 
that we sell the. . The DUKE and DUCHESS of YORK. 
E | тегу best type-.. | The ENGLISH, COLONIAL, and 
| world has ever.. | CONTINENTAL GOVERNMENTS. 
“кин The LEADING RAILWAY CO.'S. 
| Ca talogues and 
| post free. · | More than 35,000 other users. 
The YOST Typewriter Co., ltd., 
50, pope Viaduct, - kondom.: E.C. 
! | 


| GENERAL INCANDESCENT 


ARC LIGHT COMPANY. 


578, FIRST AVENUE, NEW YORK, N.Y. 


Enclosed Arc Lamps for Direct and Alternating 
Current Circults. 


INCANDESCENT LAMPS, 


Switches and Switchboards, Motors, Dynamos and 
other High Grade Electrical Specialities. 


THE CHICAGO RHEOSTAT 00. 


21, S. JEFFERSON STREET, CHICAGO, ILL. 


Automatic Starting and Speed Regulating Boxes 
for Motors of all sizes and voltage. 
Dynamo Field Regulators | 
{ and other Controlling Devices. 


PARAGON FAN AND MOTOR CO. 


578, FIRST AVENUE, NEW YORK, N.Y. 


Electric Desk, Ceiling, and Wall Bracket Fans, 
Small Power Motors 
for Belt Driving and Direct Gonnection. 


THE ABOVE AMERICAN MANUFACTURERS SOLICIT CORRE- 


SPONDENCE AND CAN ALL BE ADDRESSED AT 
39 & 44, CORTLANDT STREET, 
NEW YORK, U. pe A. 


Cable Address :—'*INSULL, NEW YORK. » 


RICHARD JOHNSON, CLAPHAM & MORRIS, Li, 


MAN CHE STER. 


DYNAMO BRUSHES, 


MANUFAOTURED IN 
COPPER & “J.C.M.” SPECIAL ALLOY. 


WIRE WEAVERS, WIRE WORKERS, 
sers BRASS FOUNDERS, BRASS FINISHERS. 


EASTON . & BESSEMER, Ltd., 


ENGINEERS, 


HEATHMANS 
PATENT 
TELESCOPIC 
TOWER 
WAGON 
ADJUSTS AT 


VARIOUS 
HEIGHTS & 
MADE IN 
SUNDRY 
SIZES 

TO SUIT 

| REQJIREMENTS 


HEATHMAN & CO., mu otn LADSERS” 


Endell Street, LONDON, W.G. 
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SEND FOR PRICE LIST 


ST. STEPHEN'S CHAMBERS, TELEGRAPH STREET, LONDON, E.C. 


Head Offico : 


KEMPSTON, BEDFORD. 


W orks: 


THE ELECTRICAL REVIEW. 


The “SPARKLESS GEM’ 


DYNAMO AND 
MOTOR BRUSH. 


This Brush is made under CHAPLIN’S PATENTS with an interior of 
finely crimped H. C. Copper Wire, compressed into a specially laid 
covoring of Gauze. The method of construction secures a working 
surface which is soft and spongy, makes perfect contact on the 
Commutator without 5 avoids spreading and sparking, and 
reduces wear and tear to а minimum. 


It is now exclusively used by many of the principal 


Municipal Electric Light & Power Stations 


And by the leading | 
татын MANUFACTURERS OF ELECTRICAL MACHINERY. 
| SPECIAL | Баа ва, | Town HALL WOLVERHAMPTON, Jan. Gih, 1808. SOLD BY 
CONTRACTS i TIT in p and And a iad they are ta made a way raperor io the a "he ordi of the “беш rinse brushes ALL 
FOR 5 пас also are — order р complete set of Brushes for our Plant. THE CHIEF 
— Шон Engineering Bore, Piet) F: — dq. 
Аргу ro | Serbe ge Разиз, Lp. the well-known Dynamo Makers write The Gem Brushes sm 
Mr. S. JEVONS, The Electrical Engineering Stores, 


(Sore Licensee.) MINORIES 5 


PPP 


Dynamos Motors, Automatic Switches, 


D. BRUCE PEEBLES & CO., 


SOLE MANUFACTURERS AND PATENTEES OF THE 


Our " P.P.P." Patent Bteel-clad Protected 
and Enolosed Dynamos and Motors are 
built in stock sises from 1 to 900 H.P. It is 


хә 5 to turn out work absolutely interchange- 
д - | able, which is one of our most important 
features. We keep s stock of every single 
"i c КЕРИ ; . detail machined ready for assembling, 
SS S, and can, therefore, deliver any aise in an 
7 sxoeedingly short time. 

Our design has been criticised by the 
leading engineers in this country, and 
been pronounoed to be the most compact 
on the market. By means of our Patent 
Pole Tips we can guarantee absolute 
sperklessness at all loads with fixed lead 
for all sises. 


; Our "P.P.P" Automatic Switch is an 

' " absolute protection, and has the approval 

, of the Municipal Authorities, being 

, specially recommended in many in. 
stances. 


High efficiency, first-class workman. 
ship, and the best design possible for the 
work has been our aim, and the enormous 
r OA amount of work we have now in hand 
" No o — 52 | shows us we are not altogether unauo · 

cessful. 


TAY WORKS, EDINBURGH. 


London Office: 39, VICTORIA STREET, S.W. 
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A. WANDAM  && CO., i 
| 89, VIOTORIA STREET, LONDON, S. W., 
HIGH VOLTAGE:: SPECIALITIES. 
SEE OUR NEW CONCENTRIC WALL PLUG 


DICK, KERR & Co. Ші. 


TRAMWAY ENGINEERS AND CONTRACTORS. 


Clectrical Equipments of our Standard Type supplied or on Order for— 


BOLTON, 
E LIVERPOOL, 
^ is igs м DOVER, 
EOS тул: DUBLIN & LUCAM, 
ae HARTLEPOOL, 218 
4 POTTERIES, b 
z BLACKPOOL and “on tf 
FLEETWOOD, il 


-— 
T 


: ET WATERLOO and 
eg x CITY, 
„ме € P DUBLIN UNITED, 


ty iat ts} F 
35 


= 2 AS i bs 4 i (m. 
„ NES O p L LIVERPOOL | ы ee 
— — 2 OVERHEAD {тшк р. же 
. HILL OF HOWTH (Eres "Y 
39 9 Standard Tram Motor. , | ‚ 123 Lf 
* &e., &. |j comps | 
| { "Sars? 
Head Office: 110, CANNON ST., LONDON, E. C. : 
Branch Offices: MANCHESTER, 78, King Street. r " 
DUBLIN, 23, Suffolk Street. MU n 
EDINBURGH, 94, George Street. | 
Works: KILMARNOCK, Scotland. NE r 
Telegraphic and Cable Address : Dicker. | Solencia Blow-out Controller. 


BASTIAN 


BEST. M ETE R CHEAPEST. 
SIMPLE. ACCURATE. 


SOLE AGENTS FOR THE UNITED KINGDOM: 


The British Electric Meter Company, Ltd. 


Registered Offices : Gales Department and Show Rooms : 
67, Aldersgate Street, E.C. 
e ИЙ, брок Wie 859-360, Manelon Houee Chambers, 
Queen Vistoria Strest, E.C. 


Telegrams; '* TovRTEL, LONDON.” 
Prices and Full Partioulars on Application. 90 — rai = 
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E. GOOSSENS, POPE & Cb, 


ESTABLISHED 1888. 


High-Voltage 


LARGE STOCKS KEPT OF ALL VOLTAGES from 10 to 230. 


The Efficiency of these Lamps, together 
with the adoption of 


POPE’S IMPROVED PATENT FITTING, 


places them foremost on the market. 


PRICE LIST UPON APPLICATION. 


LIVERPOOL : LONDON s 5, Guildhall Chambers, 
17, South Castle Street. Basinghall Street, Е.С. 
Telegrams: ‘ Filament, Liverpool.” Telegrams: ‘‘ Duramentum, London." end 


Telegraphic Address :—'' CousmsATION," NEWCASTLB-ON- -Түмв. Werks :—HinLnLeATR, GATESHEAD. 


COMBINATION METALLIC PACKING bb. 


LOMBARD STREET, NEWCASTLE-ON-TYNE. 


METALLIC PACKING 


For Piston and Slide Rods. 
EXTENSIVELY USED IN 


SINGLE AND TANDEM COMPOUND HIGH-SPEED ENGINES 


FOR ELECTRIC LIGHTING AND TRACTION. 


Does not wear the Rods, Unsurpassed for Efficiency, 
Simple in adjustment. And Durability 
For VERTICAL or HORIZONTAL ENGINES. T 


THE ‘SAPPHO °° ENCLOSED ARC LAMP, as adepted 
by THE LONDON COUNTY COUNCIL, SHOREDITCH 
VESTRY, &o., &o. p 
For DIRECT or ALTERNATING, SERIES or PARALLEL cut’ „7 
WORKING. ern 
The Cheapest and Best Enclosed Aro 
Lamp on the market. 
Also Makers of the '"PH(ENIX " 
and S. S. Open 
аа Аго 


“Equally suitable for Direct or 
. Анаша Currents. 


uiilm 
DD 


ee lm. 

CARDEW VOLTMETERS. 

Gravity Ammeters £1 16 to 120 amps. 

Gravity Voltmeters £2 O to 160 volts. 
2. 0 SEND FOR PRICE LISTS OF THE SOLE MAKERS: 

С == Queen's Road, DALSTON, N.E. 
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DEUTSCHE KABELWERKE, " 


BERLIN-RUMELSBURG 
SUPPLIERS OF 


Manufacturers of all kinds of 
Telegraph, Underground Electric Light 

CABLES and MAINS 
FOR 


and 
Power Cables, Patent Paper 

St. Petersburg, München: 
Plauen „Dresden, Niedersedlitz 


Insulated Telephone Cables, 
Dresden, Góssnitz, Meerane, Glauchau, 
Siegmar, Altenburg, Dessau, Flensburg, Kiel 


Vulcanised India-Rubber 


Wires, Town and Dockyards. 
Bilk and Cotton-Covered CONTRACTORS and MANUFACTURERS to the 
Wires, ADMIRALTY, WAR OFFICE, IMPERIAL POBT and 


Flexible Cords. & POWER COMPANIES. 
„ша, In progress :—THE ELECTRIC MAINS IN COBLENZ */Rh. NEUMUNSTER, 


Representative: POLLAND & Go., Newcastle-on-Tyne. KIEW and CHRISTIANIA. $8213 


“LUNDELL” MOTORS FÜR ALL PURPOSES. 


Lenden - E A 
anohesto 


17, S0H0 ча ү. EXAMINER BUILDINGS, STRUTT $7. 


PATENTEES 


and 


MANUFACTURERS, 


Printing Machine driven direct by 
Lundell 6-pole Motor. 


PORTLAND ROAD 


M caste on S 


Ginasgow— 


47, BOTHWELL STREET 


Guillotine Paper Gutter, driven direct by 
pole Lundell Hoton 


Yorkshire— 
Mr. WILSON WOODHEAD, 
Royal Exchange, 
LEEDS. 


ELASTIC CLUTCH OR COUPLING. 


(PATENT 


Suitable for High or Low speeds. 
Made also as Fast and Loose Pulley. 
Specially applicable for Electrical Work. 


OYER 100,000 H.P. AT WORK. 


Engineers and Ironfounders 
ETRURIA, STOKE-ON-TRENT. 
AGENES WANED WHERE к ALANADT 1 


COWLISHAW, VALKERE & 60. LT». 


^ "— — — —— — — 
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TRADE MARK. 


| For High Tension | 
b , For Tramca 
OKONITE CABLES fo, cel Rooms un. — 
| For Barrel Work 
T | For High Insulation | ib "m | 
TE’ For Good Joints 
OKONITE ТАРЕ | | For Permanent Joints | dixic шш 
тс For Cheap Joints 1-16. boxes, 1- in. wide. 
A | Better than Rubber | 
OKONITE’ TUBE Cheaper than Rubber In lengths up to 60 feet. 
=== Won't Harden | 
i | Won't Perish 
; | | | For Protecting Joints | 
For Temporary Work | In 4-ib. tins, 
DUNT It | ForBell Work | j-In. and ł-in. wide. 
For Quick Work 


NO ADWANCE IN PRICE. 
NO REDUCTION IN QUALITY. 
For ARMATURES 


ARMALAG, : Oil and Waterproof insulator, ror rte cons s 


А For METAL WORK 
ENAMELAG, the Best Preservative For SLATE 
-Adopted by all the Largest Makers and Users. 


LAING, WHARTON & DOWN, Lu, 


or LONDON & LEEDS, 
weap orig, EUROPEAN AGENTS, | 
82, NEW BOND STREET, LONDON. 


Cable Address :—‘‘ WHARDOWN, LONDON." Dus LIEBER'S And A. B. O. 


— ee TL — — 2 a m 
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BEST WIRE 7 ~ 


OVERHEAD TELEPHONE & TELECRAPH LINES 


PHOSPHOR BR BRONZE 
GUN METAL 
Phosphor . CASTINGS. 
Bronze Wire, Rods, Sheets, 
Tubes, &c.; Bearings, Bushes, 
and other wearing parts of Machinery. 
White Anti-Friction 
Metals. 


Copper Wire, German-Silver, нц 
and Gun Metal Wire, 

— кыы ‘Strip and Rods. 
“WHITE ANT" METAL LA 


A CHEAP ANTI-FRICTION META, EQUAL TO Ф 
MAGNOLIA. 


The PHOSPHOR BRONZE CO., Ld., , Sumner St. Southwark, LONDON, S.E. 


REID BROTHERS, 


Electrical and Telegraph Engineers and Contractors, 


MAINS for TOWN LIGHTING, 


POWER, TRACTION, &c., „5. 


OOMPLETE INSTALLATIONS i 


PNEUMATIC TUBES i 


FOR TRANSMISSION OF 8 19, WHARF ROAD, . 
Telegrams :—" SUPRA. LONDON. LONDON, N. m 


HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING OILS. 


FDR CYLINDERS, HEAVY BEARINGS, AND MACHINERY OF ALL KINDS, 
CANNOT CORRODE, “GUM” OR “CLOG.” 


CYLINDER OIL, | GAS-ENGINE OIL, 
MACHINERY OIL, DYNAMO OIL. 


R ANM ECONOMICAL. . 


ENGELBERT & 00.4 1 


ања 
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[ШТА 


MANCHESTER. 


POCKET 
ACCUMULATORS, 


6d. retail. 


ARCHIBALD J. WRIGHT, 


ISLINGTON ELECTRICAL WORKS 


318, Upper Street, LONDON, N. 


4 Volt, from 48. 


are 


New Illustrated Price List of these 
and other 


ELECTRICAL NOVELTIES 


NOW READY. 


SWITC 


60. 69.70 N 71. | 
CHISWELL ST LONDONEC 


W. MIDDLEMISS, 


В LOG KS LARGEST y Manufacturer, X NESFIELD STREET, 
" ENGLAND. BRADFORD. uw 


ANY 
WOOD 


INDEX TO ADVERTISEMENTS. 


fhe names of Advertisers, whose announcements are ordered for a series, are entered under any ene Heading in this Index free of Charge, 
but if repented under other headings, Ве, per week is charged fer onch additional entry. 
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Boilers Galloways, Lid. se ео Dynamo Superheated Steam Боне. de Ho Sup. 5 
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Stevens & Sn. % Blectric Oo, Lad... `.. 30. 14 Engines в (Pump Ing)— 
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Cabinet Work— гонад ү QE won cee Lear сез 2 Ernest Scott & Mountain, Ltd. 97 
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Moses à Mitchell .. .. .. 
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Fittings (Electric Light)— 

Benham à Fenn 

Dorman 6 Smith 
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Béison д Bwan С.Б 
Bivored д Os. .. oe 
ê Bon ee ee ee 18 

Geni, Ое. Led. „ө eo Быр. 14 

Козме, Smith & Оо. we vis 

e.J eo ee ee ee oe 10 

fl. M. Saen? à Oo." . . 17 

Tacker à "T oe oe А T 

Vandam & Oe... oe ee ee ae 10 

Veritys, [IJ ee өө бир. 1 
Pd ў аар Jenkins E. cuv wb 18 

Econo 


В. Green & Bon, Limited . "s 85 
The Superhoater Steam Power Co. Sup. 5 


Furnaees and Draught Apparatus— 
Horsfall Farnace Syndicate, Limited . 
Meidéram Bros. Вир. 22 


Glass A. & E. Cohen .. Sup. 91 
Edison а Swan аа Oo, LA. Sup за m 
Prism Globe Syndicate HEB S au 
Veritys, Ltd. Bup. 1 

Hoists— Abbott & 00. Ltd. es 

Indla- Rubber 
Brittenia Rubber Company so .. 82 
India-Rabber, G. P. 4 Fel. Works Oo... 86 

Injectors—Green а Bouding .. .. 
tutions— 

City and Guilds Institute RE Sup. 9 
Blectrical & General Ool. 9 
Elec. Ing. Corres. Instruction Sup. 9 
I 8166. тр) реА Testing & ning 
nstruments ring — 

pumonta (Kossu Stra ) "m à 94 
British Shuckert Electric Co. .. 81 
British 


— Оо Гы: "Bup. 10 
Bundsch 83 
Bion А Swan UE, Со, Là Sup. 12 & 18 


Pitkin 
James White . ‘ 
Boientific Instrument. Co., IA. is 


Insulators, &c.— 
R. W. Blackwell & Co. 
Doulton 


ton & Co. s 
Edison а Swan U.B.. Оо, La. "Вир. HB 18 


Estler Bros. . 
Gebruder Adt. е К 
Johnson & EN 1, 98 & 89 
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Maefariane & Oo. T 
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Steam Pipes—G. Wailes & Oo. .. Sup. 28 


Steam Traps—w. B. Haigh ё Oo... 
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Switchboarés — n. W. Blackwell & Oo. . . 9 
British Sohuckert Electric Со. .. . 81 
British Thomson - Houston Oo., Sup. 10 
Cowans, Limited Вир. 18 
Edison & Swan U. B. L. Co., Lå. ` Вор. 12 & 18 
& Duncan . as п 
General Electrio Co., Ld. .. "ар. M 
. 3, 98 & 39 
Ltd. Sup. 1 
Switches—Donnison, Barber & Oo... Sup. 6 
Moon, Lo ee Bup. 21 

м оеша s Cio. n Es 
Waltham Bup. 9 

Telephones— 

M. Co. Sup. 19 
Baison & Bwan U. N. L. Oo., Ld. 12 & 18 
General Hlectric Oo., Ld. .. Бир. 14 
. 
Western Electrio Company ©- 87 
33 T . Sup. 9 & 10 
0018, &c.— Armstrong, Stevens & Bon "EE S 

Buck & Hickman... s 
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Tramway Supplies—n. w. Blackwell& Oo. 99 
British Thomson-Houston Oo., Ltd. MR i 
Dick, Kerr & Со., Ltd. 

Elec. Rly. and Tram Carriage Works . » 

Transformers— 


-Houston Aup. 10 
Bdison & Swan U. B. L. Oo., Aup. 19 4 18 
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Typewriters—The Yost Typewriter Qe... 
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` N Grane Chemical Company.. .. 9 
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TO MANUFACTURERS OF OYNAMOS, MOTORS, TRANSFORMERS, &c. 


STAMPINGS OF ALL DESCRIPTIONS, | МА 


DISOS up to 
60 inches diam. 


SLOTTED WORK 
a speolality. 


Accuracy of Stamping 
and 
Highest Electrical 
Results Guaranteed. 


GNETS—Forged, Rolled, Cast or Stamped, 


Finished, 
or in the Rough. 


SLABS & BARS 
in 


Suitable Sections 
for Magnets, 
Cold Sawn to 
lengths. — 


ROLLED AND FORGED SHAFTING, EYEBOLTS, MICA, COMMUTATOR SEGMENTS, &с. 


ROBERT JENKINS, 


88, BISHOPSGATE 8T. An 


LONDON, Е.С. 
Telegraphic Address —" Permeable; one 


LI 
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ONRADTYS 


` CROWN | 
ARE THE BEST. 


TO BE OBTAINED FROM THE USUAL SUPPLY HOUSES, 


Sele Representatives :— 


SLOAN ELECTRICAL CO., Ltd., 


15, Fore Street Avenue, LONDON, E.C. 


Telegraphic Address :—‘‘ Conrapty’s, LONDON.” 


E 
сий 


j [ЇЇ 


1 m 


; - : z ' E en ——— | —— 2 
TYPE OF ALL SIZES. 


Works and Head Offices: ASHTON-under-LYNE, MANCHESTER. 


WRITE FOR ILLUSTRATED CATALOGUE, 


London Showroom: 117, QUEEN VICTORIA ST., Е.С. 
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FARADAY & SONS | 
ELECTRIC LIGHT FITTINGS 


Note:—No augmentation of price is made, 


in spite of the recent rise in metals. 


2 & 3 BERNERS ST. LONDON W. 


ELECTRICAL INTERLOCKING. o. rataom. 1802 


о Board f Trade have again and again urged the necessity. of combining the Lock and Block systema by actual connection between the Telegra 
Ius ашал. ts an Looking Lev ее to effect “ "fer depende nt wor This { improvement, vey pa ivl Ln lemen Automatic MD Action, has 1 
pred piens ey ught tinto о prao tical use on several lines by Messrs. Saxsy & FARMER, onder р various Patents granted or assigned to 
Diploma of Honour (the үл е ward), Edinburgh, 1690. For Particulars, Plans, and Estimates, apply to 


SAXBY & FARMER, Ltd. Railway Signal Contractors, багымы Road, KILBURN, LONDON, N.W. 
Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 1117 


THE MORDEY ALTERNATOR, 


STATIONARY A ARMATURE, 


UNEQUALLED SELF-REGULATION. 


ACCESSIBILITY AND 
EFFICIENCY. 


STRENGTH AND 
SIMPLICITY, 


PERFECT PARALLEL 
WORKING. 


| MANUFACTU RED 


Tue BRUSH ELECTRICAL ENGINEERING CO., 


Ltd., | 


IMPORTANT IMPROVEMENTS IN GUN METAL 
SCREW DOWN VALVES. 


HOPKINSON'S PATENT “RLS.” VALVE. 


J. HOPHRINSON & CO., Lrn., 
BRITANNIA WORKS, HUDDERSFIELD. 
LONDON OFFIOE AND DEPOT: 185, QUEEN VIOTORIA STREET, E.O. 


АТАТ ТАТА АТАТ АТАТ АУТАР АТАТ ТАТАТ АТ 


SEND FOR CATALOGUE. 


49, QUEEN VIOTORIA STREET, LONDON, Е.С. 
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OF VALUE and INTEREST to EVERY ENGINEER, 
The most complete CATALOGUE yet issued; 91 pages. 


aa W nnen dee 


“HELSBY” CABLES AND WIRES. 


For For Any Voltage and 
Lighting, Tur Any Situation. 
Power, e aset" 

Telephony, \ CABLES ^ WIRES Single, 
Tramways, \ acd T Ooncentrle, 
Telegraphy, \ RG Three-Phase 
Signals, &c. Oables, &c. 


The TELEGRAPH MFG. Co, Ltd, HELSBY, near Warrington. 


11, Queen Victoria BL, LONDON. 32, Parsonage, MANOHESTER. 90, Hope Bt., GLASGOW. 6, Victoria B, BELFAST. пы 


VERITYS, Ltd., = 


LONDON AND SOUTH OF ENGLAND :— NORTH OF ENGLAND (WITH IRELAND AND N. WALES) :— 
31, KING STREET, COVENT GARDEN, W.C. HARDMAN ST., DEANSGATE, MANCHESTER. 
MIDLANDS (WITH З. WALES) :— SCOTLAND 6, MITCHELL STREET, GLASGOW. 


PLUME PLACE, ASTON, BIRMINGHAM. Telegrams :— Verity,” London, Birmingham, or Manchester, and Veritys,” Glasgow. 


— —ð— . Kẽ— — — — —— 


PATENT 


BATTERY REGULATOR 


For CENTRAL STATIONS and 
LARGE INSTALLATIONS. 


| 
| 
| 
| 
| 


FRONT VIEW. BACK VIEW. 


For full particulars of the above regulator Heath and Field’s Patent—Consult the 
A Section of our Catalogue. We manufacture the Regulators in any capacity from 100 to 
1000 amperes, and arranged to produce 16, 25, 30 or 36 steps. 


WHERE THIS APPARATUS IS USED :— 
(1. Less than half the ordinary number of cables is required between the Battery 
and the Switchboard. | 


(2. A much smaller amount of space is occupied on the Switchboard by this form 
than by any other form regulating the same number of cells. 


(3) We claim that a battery thus controlled is kept more uniformly charged than 
with the ordinary form of regulator. 


< 


U [20] 


“DAVY” 


The Only PERFECTLY Enclosed Aro 
Lamp. 

Carbons burn In airtight cylinder. 

No gases can escape Into room. 

No hissing or pumping. 

No obsolets parts or stampings. 

All parts accurately machined. 

Guaranteed for a year. 

Trimming the acme of simplicity. 

The neatest lamp made. 

The lightest lamp on the market. 

Prompt delivery guaranteed. 

All sizes stocked. 

Made by skilled BRITISH mechanics 

Manufactured with best BRITISH 
material. 


ENCLOSED 
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[June 30, 1899. 


ARG LAMPS 


Burn equally well on Continuous or Alternating Current in Series or Parallel. 


PATENT. 


1 on 90—110 Volts Alt. or Direct Current. 
2 on 200—230 99 99 » 
6 on 600 Volts Е 

Without wasts ої energy. 


Any number in series when fitted with 
Auto-Cutouts. 


Will burn on all froquenoles between 
40 and 125. 


Any ourrent from б to 15 amps. 


Globes and Cylinders supplied in “ Flint,” 
“ Opalescent,” or “Alabaster” Glass, 
as required. 


Lamp supplied complete, with Choker or 
Resistance, for putting direct on oirouit. 


Supplied or in hand for—Corporations :—Liucoln, Bradford, Leeds, Blackburn, Coventry, Exeter, Ealing, Worcester, Dover, Leyton, 


Cheltenham, Croydon, Preston, Wakefield, Dewsbury, Northwich, Hampstead, Islington, 


Supply Companies :—Charing Cross and Strand, Smithfield Markets, House-to-House, Reading, Metropolitan, 


City of London, London Electric, Westminster, St. James and Pall Mall, and Central 
London Railway. 


HORSELL ROAD WORKS, Ronald’s Road, Highbury, LONDON, N. 


Telegrams :—'' Ancaszon, Lompox." 


Sole Agents for Great Britain and ireland :—Messrs. VENNER & CO., 6, Old Queen Street, C 3. W. 


DROWETT, LINDLEY & CO. Lu. 12 Lu, 


MANUFACTURERS OF 


SELF-LUBRICATING 


STEAM ENGINES. 


HIGH-SPEED 


From 20 to 500 H.P. 


THREE-CRANK TANDEM 


COMPOUNDS 


From 400 to 1,500 H.P. 


ALSO 


Independent Jet and 
Surface 


CONDENSING PLANTS. 
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Send Your Enquiries and Spoecifications tc 


BROWETT, LINDLEY & Go., Ltd., Wies 
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ELECTRIC LIGHT CABLES. 


AERIAL. |. VULCANISED. CONCENTRIC. ARMOURED. 


As supplied to Leading Oorporations, Engineers, Electric Lighting 
Companies, and Contractors in the United Kingdom. 


jin : 
E 

TT! | QREENGATE RUBBER AND CABLE WORKS, SALFORD. 

= НКЕ | Marestr. 
m London Office :—128a, QUEEN VICTORIA STREET, E.C. 


tf a f as f A а PSP OD 


NOTE :- Having been Estahlished over 30 Years as an India-Rubber Manufacturer, 
and having supplied Rubber for Cable Purposes for many years, no Firm has 
greater advantages for the manufacture of India-Rubber Cables and Wires. 


28 С. BRAULIK, = 


"amau, 217 & 218, Upper Thames Street, 


108008." 
CASTLE YARD, OLD SWAN LANE. 


Sole Agent fer KOERTING & MATHIESEN, Leutzsch. 


ъъ ч, ч, ч, ч, ч, ч, ч, ч, ч, ч, ч, ч, ааа 


Arc Lighting. 


; E P! DOUBLE CARBON LAMPS, 
g — — | ENCLOSED LONG-BURNING LAMPS, 
= = EN ORDINARY OPEN ARCS “F” & “J.” 


<< J.Z.” LAMPS CONTINUOUS CURRENT. 


Over 70,000 Aro Lamps Sold. 
THE CHEAPEST AND BEST HOUSE IN THE TRADE 
FOR ALL ELECTRICAL SUPPLIES. 


XXXVIII d. 
À handsome and well-finished 


ботег, suitable for inside FULLY ILLUSTRATED PRICE LISTS FREE ON APPLICATION FROM THE TRADE. 


MEME dii. W U ARN 


— — 


г ui 
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THE FULLER-WENSTROM =| 


9, Red Lion Court, Cannon St., London, E.C. 
Three-Phase Generator, 
TYPE V.I. 220 KW., 250 REVOLUTIONS. 
ч [ | t 
| 
! | 


MANUFACTURERS OF 


CONTINUOUS, SINGLE & THREE-PHASE CURRENT MACHINES. 
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How to Economist your Coal 20 Per Gent. 


Water 30 Per Cent, 


ENGINEERS `- - 


- - STEAM USERS. 


< 


TO 


In consequence of the large number of enquiries which have resulted from our advertisements 
and in order that we may give prompt and definite estimates in future, we beg to request 
our clients to furnish us, if possible, with the following particulars :— 


1. The type and description of hoiler preferred, or in use. 


In. lattor caso state longth of grate and area, and 
hoating surface. | 


2. Dimonsions of fluo to chimney, or space avaiiabio at 


back of boller. | 
S. Doscription and quality of coal етріоуеа. 


4. Typo and particulars of ongino in uso (or desired). 


OUR 


ILLUSTRATED ADVERTISEMENT 18 HELD OVER UNTIL NEXT WEEK IN ORDER 
TO MAKE THE ABOVE REQUEST KNOWN. 


SUPERHEATED STEAM POWER CO. 


LIMITED, 


2, QUEEN ANNE’S GATE, WESTMINSTER, S.W. 


ру ___ THE ELEOTRICAL REVIEW SUPPLEMENT. - ug o, N 


STOCK KERT AT 233 ELIZABETH. S MELBOURNE. 


^4 & MOTORS. EE 055 — 


BE —— CATALOGU ES ж PRICE LISTS: ON APPLICATION -GOODS ‘SPECIALLY PACKED FOR EXPORT. 


ELECTRO-GALVANIZING PI. ES 


то ADMIRALTY REQUIREMENTS. 


DONNISON, BARBER & CO. 


10, Corporation en and 9, Hodson Square, Manchestor, 
ALWAYS VISIBLE. 


©) Manufacturing Electrical Engineers and Contractors. 


е = 2 жу ~ SAN N 


X s XX d Specialities: 
HIGH INSULATION SWITCH and FUSEBOARDS. 


E — .. ——— — ar 


PATENT ENCLOSED and OPEN TYPE ARC LAMPS 


FOR DIRECT AND ALTERNATING eee: = 


oui a WHITE ж 


STOCK PORT. 


PATENT LUMINOUS SWITCH 


Fer Hotel and Domestico Use. 


DYNAMOS 


— For Aro and Incandescent Lighting, Transmission of Power, Electro- 
= plating and Depositing, K lectrolysis. 


MOTORS 


For Driving Cranes, Hoists, Pumps, Tools, and all Classes of 
&chinery. 


[CENTRAL STATION AND SHIP LIGHTING COMBINED PLANTS. 


Prices and Full Particulars on o 
London Representative—R. C. TAYLOR, 150, Leadenhall Street, Е.С. 


30 KILOWATTS AT 110 VOLTS AT 660 REVS. Telegrams: " McClure Whitfield, Stockport." Telephone No. 180 Nat. 
ELECTRICAL ENGINEERS, ARBROATH. p s. * * E E | 


High Speed Open-type Engines = 25 
for Dynamo Driving, : 


With Crankshaft Throttle, or Automatic 
Expansion Governor. 


SINGLE CYLINDER, COMPOUND or TRIPLE. — РА eee 
London Oflice, Bush Lane House, Cannon St., E.C. 


[1] T! 
Telegraphic Addresses: { u арав = endows 


— PS SEE, 
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THE CROWDUS ACCUMULATOR, 


The Lightest Battery in the World. 
DESIGNED ESPECIALLY FOR 


MOTOR CARS & LAUNCHES. 


Greatest Durability. Lowest Internal Rosistanes. Highest Voltage. 


MAINTENANCE GUARANTEE GIVEN WITH EACH ORDER IF REQUIRED. 


Write for Deeoríption and Prices: 


The CROWDUS ACCUMULATOR SYNDICATE, Ltd. 


Offices and Works: Bridge Place, Ecoleston Square, LONDON, S.W. „ушт London.” 


=» OUR 1899 / 7 
|| PRICE Lis rs (N 

ARE Nee 
SENT FREE 
|. ON APPLICATION - 
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he "SCHWARZ" Crystal Arc Lamp. 


POLLAND & CO., r: r.: SG” 
M 


WALTHAM iC | n BELL PUSHES 


AS 


T 


COMPRISING F | VE SHOWROOMS For the 


QUAINT PANNELLED OAK ROOM CONVENIENCE OF 


| and a MODEL DRAWING ROOM AT ELECTRIC LIGHT CONTRACTORS. 
wWALTHAM ‘roncerne CO., 46, York St., Buckingham Gate 
Telegrams :—" Swrrog50ARD, LONDOR." (Wear St. Jamee’s Park Station), LON DON 9 S.W. 
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NALDER BROTHERS | 


AND 


THOMPSON, LTD. 


(Managing Directors: F. H. NALDER d. THOMPSON), 
SUCCESSORS IN THE 


AMMETER, VOLTMETER AND SWITCH BUSINESS. 


NALDER BROS. & CO,, 16, Red Lion Street, Clerkenwell, E.C. 


SOLE MAKERS OF THE 


N. C. S. 
AMMETERS & VOLTMETER 


For Direct or Alternating Currents. 


£1 17 6 p 100 Um 
£a 0O , 160 lu 


— p = v 


— — — 


HIGH INSULATION 7 СГ а JEWELLED 
6-INCH l BEARINGS, 
METAL DIAL, ACCURATE, 

BRASS COVER, RELIABLE, 
BRASS BASE HANDSOME 
TERMINALS MADE IN 
AT BACK. ENGLAND. 


1896 Type. 6-inch Dial. 
Each Instrument hae its Scale specially prepared; we do not print our Scales. 


CATALOGUES FREE ON APPLICATION. 


»ovrese: 34, QUEEN ST., CHEAPSIDE, LONDON, E.C. 


AGENTS :—Messrs. W. McGEOCH & Co., 108, Argyle St., Glasgow; and 
Mr. S. JEVONS, Electric Stores, Minories; Birmingham. 


— . — — 
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Caught bp Mail. 


ELECTRICAL ENGINEERING, 


Telephony, Telegraphy, X-Rays, 


MECHANICAL ENGINEERING, 


Elementary Mathematics, 


MECHANICAL DRAWING, Etc. 


This Institute endorsed by every 
prominent electrical engineer. 


The grag ety ht INSTITUTE 
OF CORRE SP. INSTRUCTION, 


Dept. 3, 120- 122, Liberty Street, 
NEW YORK, N.Y. 


) оаа, cc. e Ne Write for 
секас by . Pel and Matin Catalogue 
. be E i а ады 2. whe dasna amn State subject 
you wish to 


ҢА C н 


Gducational Notices. 


study. 


THE ELECTRICAL & GENERAL ENGINEERING 
COLLEGE, 


PENYWERN HOUSE, EARL'S COURT. 


Príncipal. Senior Instructor. 
Q. W. de TUNZELMANN, В.8с., I. I. E. E. С. CAPITO, I. I. B. E., M.I.M.E. 


Extensive Laboratories, Testing Rooms, Dynamo Room, 
Steam Engine, Workshops. 


Recommended by most of the leading engineering firms. 114 


ENGINEERING AND CHEMISTRY. 


City and Guilds of London Institute. 


SESSION, 1899-1900. 
So 


The Courses df Instruction at the Institute’s Central Technical 
College (Exhibition Road) are for Students not under 16 years of 
age; those at the Institute’s Technical College, Finsbury, for 
Students not under 14 years of age. The Entrance Examinations 
to both Colleges are held in September, and the Sessions commence 
in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the 
respective Colleges, or from the Head Office of the Institute, 
Gresham College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
| (EXHIBITION ROAD, 8.W.) 


А College for higher Technical Instruction for Students not under 16 
preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. Fee for a full 
Associateship Course, £25 per session. Professors :— 


Civil and Mechanical . W. C. Unwin, F. R. B., I. Inst. G. R. 


Electrical кейе so W. E. Ayrton, F.R.8., Past Pres.Inst.E.E. 
Chemistry ; n "S .. H. E. Armstrong, Ph.D., LL.D., F.R.8., 

Dean of the College for the Session. 
Mechanics and Mathematica O. Henrici, Ph.D., LL.D., F.R.8. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
3 (LEONARD STREET, CITY ROAD, Е.С.) 
Provides Courses of Intermediate Instruction for Day Students not 
under 14 years of age, preparing to entor Engineering and Chemical 
Industries. Fees, £15 per session. Professors :— 


Physics and Electrical Engineering .. 8 P. Thom со D.8c., F.R.8. 


G. Palby, M of А е о е 
Mechanical Engineering and Mathematics .. E E. D B.8c., I. I. I. E. 


Chemistry .. 1 R. Meldola . K. B., FLO. 
JOHN Watney; Hon. Scream 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 5:43 


— —— МА. — — — — — r. — 


Oficial Notices. 


COUNTY BOROUGH OF SOUTH SHIELDS. 


ELECTRIC LIGHTING. 


HE CORPORATION OF SOUTH SHIELDS invite Tenders 
for the supply and erection of the following plant :— 
Arc Lamps and Lamp Posts. 

Copies of Specification, including Conditions of Tender and Form 
of Tender, can now be obtained at the Borough Electrical 
Engineer's Office, West Holborn, on payment of One Guinea, which 
sum will be returned on receipt of a bond fde tender. 

Tenders sealed and marked „Tender for Street Lighting Plant,” 
to be delivered to me by 10 o'clock on Jury 10th, 1899. 

The Corporation do not bind themselves to accept the lowest or 
any tender. 

By Order, 
. MOORE HAYTON, 
Town Clerk. 


5160 


Court Buildings, South Shields, 
June 28th, 1899. 


THE ELECTRICAL REYIEW SUPPLEMENT. 


27] IX 
Official Notices. 


WALLASEY URBAN DISTRICT COUNCIL. 


ELECTRIC SUPPLY. 


To Electrica! Engineers, and others. 


HE WALLASEY URBAN DISTRICT COUNCIL are pre- 
pared to receive Tenders for the supply апа erection of а 
300 Kilowatt Alternator with Engine Combined. 

Copies of the Specification may be obtained on application to the 
Engineer, Mr. J. H. Crowther, at his office, Great Float, near 
Birkenhead. A charge of £2 23. will be made for each copy of the 
Specification, to be returned on receipt of a bond fide tender. 

Sealed Tenders, on the form provided for the purpose, addressed 
to the undersigned, and endorsed Tender for Engine and Alterna- 
tor," to be delivered, per post, at my office, as under, not later than 
TürRS DAY, Jory 20th, 1899 

The contractor will be required to enter into a bond with approved 
sureties for the due performance of the contract. 

The Council do not bind themselves to accept the lowest or any 
tender. 


By Order, 
W. COOK, 
Public Offices, Clerk to the Council. 
Egremont, Cheshire, 


June 21st, 1899. 5701 


WALLASEY URBAN DISTRICT COUNCIL. 


ELECTRIC SUPPLY. 
TO ELECTRICAL ENGINEERS AND OTHERS. 


HE WALLASEY URBAN DISTRICT COUNCIL are pre- 
pared to receive Tendera for the supply апа delivery of 
Alternating Current Transformers. 

Copies of the Specification may be obtained on application to the 
Engineer, Mr. J. H. Crowther, &t his office, Great Float, near 
Birkenhead. A charge of £1 1s. will be made for each copy of the 
Specification, to be returned on receipt of a bond fide tender. 

Sealed Tenders, on the form provided for the purpose, addressed 
to the undersigned, and endorsed Tender for Transformers," to 
be delivered, per post, at my office as under, not later than THURS- 
DAY, JuLY 20th, 1899. 

The contractor will be required to enter into a bond with approved 
sureties for the due performance of the contract. 

The Council do not bind themselves to accept the lowest or any 
tender. 


By Order, 
H. W. COOK, 
Clerk to the Council. 
Public Offices, 
Egremont, Cheshire, 
June 213, 1899. | 5106 


GLASGOW CORPORATION TRAMWAYS. 


ELECTRIC TRACTION. 


HE CORPORATION OF GLASGOW are prepared to receive 
Tenders for the Supply and Erection of the undernoted :— 


Division 1.—Boilers. 

„ 2. —Steam Engines (Main and Auxiliary). 

T 3. — Three-Phase Generators, Continuous 
Current Generators, Rotary Conver- 
tors, Boosters, and Static Trans- 
formers. 

„  &—Sarface Condensers, Feed Pumps, 
Circulating Pumps, and Air Pumps. 


Specifications, with Forms of Tender, for any or all of the above 
items or divisions can be obtained on application to Mr. John Young, 
General Manager, 88, Renfield Street, Glasgow. 

А bank draft for Five Guineas, payable to John Young, General 
Manager, must be gent along with application for Specifiations and 
Forms of Tender for each of the divisions 1, 2 and 8, and for 
division 4 Three Guineas. The deposits will be returned on receipt 
of а boná fide tender. 

Sealed Tenders, marked Tender for ——,” to be lodged with 
Sir J. D. Marwick, Town Clerk, City Chambers, Glasgow, not later 
than SATURDAY, JULY 22nd, 1899. 

The Corporation do not bind themselves to accept the lowest or 
any tender. 

J. D. MARWICK, 

Town Clerk. 

City Chambers, Glasgow, 
June 16th, 1899. 5690 


BINKO, RIDSDALE & CO. LIMITED. 
in Liquidation. 


OR SALE by tender, in one lot, the stock-in-trade consisting 
of electrical fittings, switches, holdera, bells and pushes, 
cable, indicator and bell cases, spark coils and accessories, together 
with the machinery and fixtures at 120, Minories. 
The whole can be viewed on the premises between 10 a.m. and 
4 p.m., Saturdays up to 2 o'clock. 
Tendera to be sent to Mr. W. B. Peat, Liquidator, 3, Lothbury, 
London, E.C., by 2 o'clock on the 12th July, 1899. The liquidator 
does not bind himself to accept the highest or any tender. 5755 


[Continued on next page.] 
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Official Potices.—Continued. 


BOROUGH OF NELSON. 


HE GAS AND ELECTRICITY COMMITTEE invite Tenders 

for the supply of &n Engine and Dynamo (output from 25 to 

50 5 either new or secondhand. Further particulars can 
be obtained from Mr. W. Foster, Gas Manager, Nelson. 

Tenders, endorsed ** Engine and Dynamo,” giving full particulars 

and price of the machine, to be sent to me, the undersigned, not 


later than JULY 6th. 
R. M. PRESCOTT, 


Town Clerk. 
Town Clerk's Office, 
Town Hall, Nelson, 
June 20th, 1899. 8000 


EDINBURGH CORPORATION. 


ELECTRIC LIGHTING. 


qua LORD PROVOST, MAGISTRATES AND COUNCIL 
are prepared to receive Tenders for installing the Electric 
Light at ihe Central Fire Station, Laureston. 

The Specification, Form of Tender, and Plans of the Building, 
can be obtained at the Office of the Resident Electrical Engineer, 
5, Dewar Place, Edinburgh, on or after Tuesday, July 4th, on 
deposit of Two Guineas, which deposit will be returned on receipt 
of a bona fide tender. 

Tenders must reach me not later than Tuzspay, JuLY 18th. 


THOMAS HUNTER, W. S., 


' Town Clerk. 
City Chambers, Edinburgh, 
June 27th, 1899. 5148 


COUNTY BOROUGH OF SALFORD. 


TO TRAM CAR BUILDERS. 


ENDERS are invited fora Sample Tram Car. A copy of the 
Plans and Specification, and a Form of Tender may be 
obtained at the Borough Engineer’s Office, Town Hall, Salford. A 
deposit of One Guinea will be required, which will be returned on 
receipt of a bond fide tender. 
Tenders, endorsed Sample Tram Car,” and addressed to the 
Chairman of the Tramways Committee must be delivered to me not 
later than 4 p.m. on TokasDAv, Jurv 18th, 1899. 


L. C. EVANS, 
Town Clerk 
Town Hall, Salford, ( Pro фет). 
June 27th, 1899. 6180 


COUNTY BOROUGH OF HALIFAX. 


HE CORPORATION OF HALIFAX are prepared to receive 
Tenders for the supply, delivery and fixing of а Combined 
Steam Engine and Dynamo. 

The Specification and Form of Tender can be obtained on appli- 
cation to the undersigned, on payment of а deposit of Three 
Guineas, which will be returned on receipt of a bond fide tender. 

The Corporation do not bind themselves to accept the lowest or 

ny tender. 
ealed and endorsed tenders are to be sent into me not later than 
JULY 16th, 1899. 
H. F. STREET. 


Borough Electrical Engineer's Office, 
Foundry Street, Halifax. 5761 


Doulton 
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THE ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd, 


39, VICTORIA STREET, WESTMINSTER, 8.W. 
Nenne Me. 119, оаа т" 
The objects of the Corporation are the development 


and financing of approved Electrical and 
Industrial Undertakings of all kinds. a, 


ыы ROAD, ‘161, REN ROAD, 


E. H. CRIPPS, 


MAKER OF ALL KINDS OF 


SWITCH & FUSE CASES, 


BLOCKS & BOARDS OF ALL DESCRIPTIONS, 


In Teak, Mahogany, бак, Walnut, and all Whiteweeds, ёе. 


09° PRIOB LIST OF STANDARD SIZES ON APPLICATION. %4 


ESTIMATES FREE. „ 


LONSDALES, Blackburn, 
BOILER COVERERS, 
Will send a trample cask (5 cwts., 25/-, carriage paid) of their 


PATENT PLASTIC CORK COVERING 


Telegrams: “ Plastic, Blackburn." Telephone No. 626. 
London Agent :—G. GREAVES, 38, Raymond Road, Upton Park, Е. 


G. E. BELLISS & CO., Ltd., 


BIRMINGHAM. 


QUICK-REVOLUTION ENGINES 


For ELECTRIC LIGHTING, POWER and TRACT ION. 


Bee Illustrated Advertisement Alternate W. 


THE BRITISH THOMSON-HOUSTON CO., Ltd., 


83, Cannon 8t., London, E.C., 
ELECTRICAL ENGINEERS AND CONTRACTORS. 


PNAS 


SEE LARG ADVERTISEMENT IN LAST WEEK'S ISSUE 


THE BOOK OF BOOKS FOR WIREMEN, ELECTRICAL ENGINEERS, CON- 
TRACTORS, OONMUCRUCTING ENGINEERS, ARCHITECTS 
AND STUDENTS. 


HOW TO WIRE BUILDINGS 


A MANUAL OF THE ART OF INTERIOR WIRING, 


By AUGUSTUS NOLL, E.E. 
Cloth, 8vo, Illustrated. 162 Pages. Price, 6s. Post Free. 


R tinted on extra (АХ paper pede e 
soe Fret te any address on гор pra 5 * 


E. ALABASTER, GATEHOUSE & CO, 
4 LUDGATE HILL, LONDON, E.C. 


Conduits 


For Underground Cables. 


DouLTON 4 Co., LIMITED, 
LAMBETH, LONDON. St 
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CHLORIDE BATTERIES 


ARE UNEQUALLED FOR 


ELECTRIC LIGHT AND 
a SUPPLY. 


2 EY 
EWSBUR 


RIGHOUSE 


AS OPERATED AT THE SO STATIONS SHOWN ABOVE. 


For Partioulare and Prices apply fo tho 


Chloride Electrical Storage Syndicate, 


LIMITED. 
London Office: CLIFTON JUNCTION, 
39, VICTORIA STREET, S.W. | Near MANCHESTER. 
Telegrams :—'' CHLORIDIC, LONDON. Telegrams :—'' ACCUMULATE,” PENDLEBURY. 


` Nat. Tel.—597, Westminster. | Nat. Tel.—1,838, Manchester. 
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ri EDISO 


UNITED ELECTRIC LIGHT ( 


Head Office, Showroom and Warehouse: EDISWIN E 
West End Showrooms :—D3, РАВІДЮЕНТ 8. 


LARGEST MANUFACTURERS ОР 


INCANDESCENT LAMPS 
IN 


CONTRACTORS TO 


The Admiralty,’ 
War Office, 
Royal Arsenal, 


Post Office, 
India Office, 


MANUFACTURED 


BY THE 


ORIGINAL 
MAKERS 


At thelr Extensive Works, 
PONDER’S END. 
And South Benwell, 
Newcastle-on-Tyne. 


All other Lamps 
which claim to be of 
first quality are either 
made in accordance 
with the Edison or the 
Swan patents, or in 
close imitation of these 
inventions. 


эф 


AOCURATELY MARKED. 


ABSOLUTELY RELIABLE, 
Every Lamp being 
CAREFULLY TESTED. 


BEST XK CHEAPEST IN THE — 
The Edison & Swan United Electric Light Co., Ltd. 


Branches and Agencies throughout the United Kingdom, and in every 


THE WORLD. 
CONTRACTORS 10 


the leading Colonial 
Governments, Rail- 
way Cos., Steamship 
Cos., Corporations, 
and Municipal 
Authorities. 


The Bulbs for 
the Lamps аге 
made at the Com- 
pany’s Glass Works, 
Ponder’s End. 


The Company 
is the only Firm 
in the United King- 
dom wholly manu- 
facturing every 
thing connected 
with ап Incan- 


Standard Lamp.—Full Size Illustration. 
See that every Lamp is stamped with the Trade Mark 


“ EDISWAN." descent Lamp 
* * 
NOTED FOR ECONOMY IN OF PURELY BRITISH 
6 MANUFACTURE. 
EQUALITY OF Ligur | © MADE IN VARIOUS i ON NS 
— VOLTAGES AND CANDLE | ове e 
DUNDEE :-17, castle f | Victora, 
Life of the Lamp. POWERS. ИКТ, Үү: 


53. West George 
Te 


In. 
WCA * 
ерлоте No 1701 РИЙ i, an 


part of the world 


\ 
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&& SWAN 


OTRO ЛТ COMPANY, LIMITED. 


каке. UN BUILDINGS, QUEEN STREET, LONDON, E.C. 
Showrooms -iy | NT STREET, LONDON, 8.W. 


,,| Patent High-Voltage Tumler_Sitohes, 


- BLACK OR WHITE PORCELAIN BASES, 
FLUTED BRASS, BRONZED OR ORNAMENTAL COVERS, 


ТШ PLAIN, FLUTED AND DECORATED PORCELAIN COVERS. 
leading Col * 

vernments, Rè STANDARD PATTERN LARGE STOCKS FOR IMMEDIATE DELIVERY. 
Cos. Steams | (Patent) ғи ste. 

‘ean | Мә ESTIMATES FREE. 
ойе Vf ff nne осот 


= 


Fig. 920. 


* S Porcelain Cover, 
over 
ji a Nu E od i s d. 
Fig. 920, 1 to 8 amps. ! 6 Fig 924, 2 0 
Fig. 921, 8 to 15 amps. | 4 0 Fig. 925, 4 6 


ннн, | THOROUGHLY RELIABLE, 
BRITSE | 4 Nu: 2 PERFECT CONTACT, | 
А (= шиш а 
ee р ШИ BREAK, [nes pun n У 8 
5 WE | ee, | LARGE STOCKS for IMMEDIATE DELIVERY | ——.— — 
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REVERSIBLE 


AUTOMATIC LIFT CONTROLLER. 


ZU Co ud 7? CPATENT.) 


THE SPECIAL ADVANTAGES, OVER THE USUAL MAGNETIC FORM OF CONTROL, ARE AS FOLLOWS: 


l. A perfectly accelerated start, free from all jerk. 
2. Itisimpossible to subject the armature to an excessive rush of current. 


3. The lift cannot be forced to start under an overload, and can never blow a fuse from this cause. 
4. No oil or air dash-pots are required to act as governors. 


5. Substantial mechanical construction in the place of delicate wiring and connections. 


GENERAL ELECTRIC CO 


ч | LIMITED, 


ҮКҮ? 


| 
| | 
L | 
[| 
v 


, 
NU] уу” 


Р, 


Head Offices, Warehouses, and Showrooms : 


69, 71, 88, & 92, Queen Victoria Street, LONDON. 


Victoria Bridge, MANCHESTER. 
71, Waterloo Street, GLASGOW. Peel Works, Adelphi, SALFORD 


56, Barwick Street, BIRMINGHAM. Sherlook Street, BIRMINGHAM. 
Branches) уз, Westgate Road. NEWCASTLE. Works 


>, 


ON-TYNE Brook Green, HAMMERSMITH. 
9, William Street, DUBLIN. CLERKENWELL. 1127 
Agents for the Australian Colonies :— 


LAWRENCE & HANSON, 3, Wynya d Street, Sydney, and 167, Queen Street, Melbourne. REC? TRADF MAR! 
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AND 


NEWCASTLE-ON-TYNE, 
17, SOHO SQUARE, LONDON, W. 


SLOW SPEED. 
HIGH EFFICIENCY. 


THE ELECTRICAL REVIEW. 


PUBLISHED EVERY FRIDAY, PRICE 44. 
o 4, LUDOATE HILL, LONDON. 


To be obtained by order from any Newsagent in Town or Country. 


NOTICE TO ADVERTISERS. 


The following are the LATEST times up to whioh Advertisements can 
be received fer publication in current week's issue :— 


New Advertisements, or Alterations to sxisting ones, Wednesday 2 p.m 
Small Announcements for middie pages, Thursday 2 p.m. 


TELEPHONE Мо 15,677. Telegram : “INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & CO. 


(ESTABLIBHED 1800), 


Electrical Auctioneers, Valuers, 
AND ANBITRATORS. 


Average Annual Valuations cxoeed £2,006,000 sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
CHEAP PREPAID ADVERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Bachange, are at the rate 
of ONB PENNY Per Word (minimum 1s. ). 

Three consecutive Insertions for the Price for Two. 


%% This Scale does not apply to Trade Advertisements, terms for which 
ean ba had on application. 


Where Advertisements are to be answered to a given number, letter, or 


nom de plume af the cAL Rmvrgw Office, for names an 


Horn 
addresses of the Advertisers will be entirely ed. 
Original Testimonials should never be sent. 


CITY AND COUNTY OF BRISTOL. 


IMPROVERS. 
HE ELECTRICAL COMMITTEE are prepared to receive 
applications for the vacancies for two Improvers. 

Applications in writing to be sent to the undersigned before 

Wednesday, July 12th. Only those who have had a thorough 

theoretical grounding and practical experience in engineering works 
need apply. 

Premium £100, term two years. Salary £50 during second year. 


H. FARADAY PROCTOR, 
A.M.I.C.E., M. I. E. E. 
City Electrical Engineer's Office, 
Bristol. 57490 


THE MIDDLESEX HOSPITAL CONVALESCENT HOME, 
CLACTON-ON-SEA. 


ESIDENT ENGINEER AND ELECTRICIAN required ; must 
be a married man—wife to have care of lodge. Wa.es, 
£8) per annum with residence, coal, lighting, and kitchen garden. 
Apply on Monday Morniog next, July 3rd, between 10 and 
12 a.m., to the SzcRETARY, The Middlesex Hospital, Mortimer 
- Street, W., from whom all particulars can be obtained. 


June 26th, 1899. | “же 


CITY AND GUILDS OF LONDON INSTITUTE, 
TECHNICAL COLLEGE, FINSBURY. 


— 


ANTED (1) JUNIOR DEMONSTRATOR in the Physical 
Laboratory. Must have had experience in Laboratory 
instruction and in Tutorial work in Heat and Electricity. 

Salary £100 a year, rising by increments to £150. 

(2) INSTRUCTOR in Electrical Engineering, having had 
erperience with polyphase and high voltage work. Duties 
mainly in Laboratory. 

Salary £100 per annum. 

Applications to be made in the first instance to Prof. SILVANUS 
P. THomeson, F.R.S., Technical College, Finsbury, Е.С. 5759 


SITUATIONS YACANT.—Continuel. 


COUNTY BOROUGH OF DEVONPORT. 


DRAUGHTSMAN. 


HE CORPORATION OF DEVONPORT are prepared to 
receive applications for the appointment of &n Architectura! 
Draughtsman in the Borough Electrical Engineer's Office, com- 
petent to prepare plans for electricity works buildings to the design 
of the Borough Electrical Engineer. One having had experience in 
an engineer's office preferred. Salary £96 per annum. 

Canvassing, either directly or indirectly, any member of the 
Council will absolutely disqualify a candidate. 

Sealed applications, endoraed ‘‘ Draughtsman, Electricity Works 
Department, stating age and experience, with copies of not more 
than four recent testimonials (which will not be returned) must be 
sent to the undersigned on or before July 1st, 1899. 

А. B. PILLING, 


Town Clerk. 
Town Clerk's Office, | 
Devonport, 
June 21st, 1899. 8703 


— ————ꝛ— ra a ÓMÀ €  — a —— P — MH — —ö —À 


JXYRAUGHTSMAN required, with experienoe in switch work 
preferred.—A pp!y to DRAUGHTSMAN," Switch and Rectifier 
Department, S. Z. de Ferranti, Ltd., Hollin wood, Lancs. 876 


RAUGHTSMAN.—Smart junior, switch work, accurate and 
neat, with good knowledge of mechanical details. State 
experience, age, and salary. Copies of test'monials.—5762, 
ErgcTRiCAL Review, 4, Ludgate Hill, London. 8762 


RAUGHT8MAN wanted in London, well up in alternating 
current work and with workshop experience.—Apply, with 

full particulars, to Вох 5758, ELECTRICAL REviRw, 4, Ludgate Hill, 
London. 5158_ 


[i oar. Armature Winders wanted accustomed to heavy 
slot windings of all sorts. Continuous employment guaranteed 

to really good men; 94. per hour and railway fare paid.—Apply, 

D. Bruce PEIZBTES & Co., Tay Works, Edinburgh. 8618 


HE Lynton and Lynmouth Electric Light Company, Limited, 
have a vacancy for a Pupil or Improver, small premium; no 
salary firat year. Good opportunity to gain an all-round experi- 
ence in high tension work. —J. H. Fooks Bale, A.M.I.E.E., 
Director and Manager, Lynmouth, Devon. sm 


TIRAVELLEꝝR required for country.—State terms and experi- 
ence to W. J. M. Menzies, Esq., General Manager, Consoli- 
dated Telephone Company, Coventry. 5151 


ANTED at once by в consulting engineer (London) а good 
general draughtsman for permanency, capable of setting 

out electric light and power plants, engine rooms, &c., and pre- 

paring diagrams of switchboards, &0. Applicants should state age, 
qualification, previous experience, and salary required.—Address, 
Box 5741, ELECTRICAL Review, 4, Ludgate Hill, London. 8741 


Wr TED, by large firm of buildera and contractors in London, 

an efficient and practical Electrician capable of preparing 
specifications and estimates for, and superintending installations of 
lighting and bella to buildings.—Apply, stating age, experience, 
and salary required, to Box 5775, ELgectricat Beview, 4, Ludgate 


Hill, London. 5775 


үү “18р by the Wireless Telegraph and Signal Company, 
Limited, Junior Assistants well up in electrical science. 
Those with а good knowledge of Hertzian work and acquainted 
with practical telegraphy preferred.—Apply in the first instance, 
by letter only, to 28, Mark Lane, E.C., stating age, qualifications, 
and salary expected. 512 


ANTED.—Competent Fitter to superiatend electrical repa'ra 
in tramcar shed. —* City ELECTRICAL ENGINEER,” Hull. 5 


ANTED.—First-class Engineering Draughtsman, accustomed 
to dynamo and motor designing.— Address DRAUGHTS- 
MAN," W. Porteous & Co., Glasgow. sers 


ORKS manager wanted for small but growing electrical 
engineering works. Must have a thorough traiving in 
mechanical engineering, and be fully conversaut with the latest 
labour-saving tools &nd methoda, and have had experience in the 
management of men. Should also understand the manufacture of 
dyoamos, motors, and switch gear, and have a good theoretical 
knowledge of electricity.—Address 5747, ELgectRicat Review, 4, 
Ludgate Hill, London. 5140 


[Continued on тегі Page.] 
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Where Advertisements are to be answered to a given number, letter, or 
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—— — 


DVERTISER seeks Situation as Improver at high tension 
station, with traction if possible, home or abroad. Had good 
theoretical and practical training; certificated.—5711, ELECTRICAL 


Review, 4, Ludgate Hill, London. 5711 
SSISTANT (Good), used to Simplex.—*' F. 8.,” 101, Darwen 
Street, Old Kent Road. OO NS 


LECTRIC Tram Cars. Advertiser desires chavye, 20 years’ 
English and American, shop and office; good references.— 
Address, 5738, ELECTRICAL REVIEW, 4, Ludgate Hill, London. эга 


LECTRICAL Engineer, of good education and address, will 
shortly require position of trust, Assistant Manager, supply 

or contracting business; varied experience in shops and office work. 
Apply, 5717, ELECTRICAL Review, 4, Ludgate Hill, London. 7717 


LECTRICAL Ёш (24) per years’ experience desires 

responsible post with. contractor, business experience.—F ull 

particulars on application to 5763, ELECTRICAL Review, 4, Ludgate 
Hill, London. 5768 


LECTRICAL Engineer (3 5) s вее oks engage ӨШИ ӘЙЕ, technical апа 
practica] knowledge. ighting, power, tramway work, 

planning, estimating, testing and superintending. —Apply “R. F., " 
152. Clarence Strect, Bolton. om 


LECTRICAL Engineer (23), desirous of gaining experience in 
electric traction work, seeks appointment. Salary no con- 
sideration.— Apply, 5736, ELECTRICAL Review, 4, Ludgate Hill, 
London. 870 


LE CTRICAL Engineer, with 10 years’ varied practical and 
theoretical experience in the design, testing, and erecting of 

dynamos and motors, desires engagement ; excellent references.— 

6716, ELECTRICAL Review, 4, Ludgate Hill, London. һл16 


LECTRICIAN (24), large and varied experience in all kinds of 
installation work, seeks responsible position; highest 
references.—35710, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 6710 


LECTRICIAN, age 30, with good practical experience on 
installation work, seeks engagement as Working Foreman; 
good references. HERBERT, 24, Grosvenor Street, Camberwell. 3649 


LECTRICIAN (25), practical, seeks engagement as Manager 

or Foreman cver installation departmeut. Varied experience 

in wiring, estimating, and superintending; home or abroad.— 
Apply, 563 6639, ELEC ELECTRICAL Review, 4, Ludgate Hill, London. 5689 


LECTRICIAN seeks Engagement; 17 years erectin electric 
light installations, planning, estimating, testing, &c., good 
mechanical experience, knowledge of French and German; would 
go abroad. — 5683, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 5088 


LECTRICIAN Wireman requires situation, town or country, 
own casing, conduit or concentric, plant or bench.—'* A.,“ 
6. Princess Street. Northampton. мат. 


NGINEER (28) nine years’ varied practical and theoretical 
experience and training ; draughtsman, installation work, 
automobiles, switchboards.—5751, ELECTRICAL RxviEw, 4, Ludgate 
Hill. London. 5751 


1 ООР Certificated Wireman wants permanency, West End work 
preferred; references.—5770, ELECTRICAL REVIEW, 4, Lud- 


aa Rill, London. 5770 
HIFT Engineer wants „ three years in charge.— 


5647, ELECTRICAL REVIEW, 4 , Ludgate Hill, London. 547 


YWITCHES and Accessories. Practical Foreman desires re- 
М 2 engagement; thoroughly experienced in every detail of manu- 
facture, good draughtsman, 54 years in last situation —F. J. 
Joxes, Highbridge Road, Wylde Green, near Birmingham. 5767 


ELL Educated Marine Engineer, first-class certificate, ex- 
cellent.references, aged 31, desires work on station. 
Prospect of learning sufficient to obtain appointment of more 
consequence than wages. — Apply, 5655, ELECTRICAL REVIEW, 


4, Ludgate Hill, London. 5655 
7 IREMAN, competent, requires work, own c&sing.—GEORGE, 

29, Stock Street, Plaistow. 6778 
IREMAN (Experienced), casing or conduit. — ' H. H.,“ 

1, Old Kent Koad. 0 


IREMAN, experienced, wants work; jointing, tubing, casing, 
or plant work. — 5681, ELECTRICAL Review, 4, Ludgate 
Hill, London. 5481 


IREMAN seeks Situation, own casing or iron conduit system. 
Abstaiuer; good references.—'' S. W., 54, Kilton Street, 
Battersea, S. W. 5154 


IREMAN (25) seeks re-envavement; casing tubing; capable 
take charge.—“ W.,“ 9, Kilburn Square, N.W. 5745 


TIREMAN (Young) seeks те-епрасетепё. in London pre- 
ferred.—Apply, H.,“ 9, Huretbourne Road, Forest Hill. 

97 52 
7OUNG Electrical Engineer, seeks ergagement, experienced in 
wiring, estimating, and electrical machinery construction, 

able to invest small amount.—Applv, 5737, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 2787 


а Man (19) wants job as Wireman's Assistant or Jointer's 
Mate.—'' B.,“ 5, Beaumont Mansions, West Kensington. 3802 
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HEAP PLANT. — Oil Engine (Crossley) 2 fly wheels, tank and 
piping, dynano and belt, run 50 lamps 16 C. P., voltmeter, 

2 Chamberlain-Hookham meters, 2 Crompton-Pochin best quality 
arc lamps, 16 hour 8 ampere, together or separate; erected if 
desired. — Apply, 5477, ELECTRICAL Review, 4, Ludgate Hill, 
pongo”: 8477 


LECTRIC Light Plant. — The Committee of the Conservative 

Club, Glasgow, have for Sale the following plant: — One £0 
brake horse-power Otto Gas engine, fitted with two flywheels, 
electric light governor, starter, water vessels, exhaust piping, &c. 
One compound wound Taunton dynamo, with an output of 300 
amperes 110 volts, at 700 revolutions per minute. Also accumu- 
lator, 53 cells, of E. P. S. make, L31 size. The above can be geen 
at the Conservative Club on application to the Secretary, to whom 
offers, including removal, should be sent for the whole or part of 
the above. 5706 


LECTRICAL Business for Sale, thorough good installation and 

supply business, centrally situated in best shipping town, 
price about £4CO. Satisfactory reasons for disposing. Could be 
greatly extended if required.—Arpply, 5765, ELECTRICAL Review, 
4, Ludgate Hill, London. 5705 


4 OR SALE.—A set of 54 L-type E. P. S. accumu'ators, complete 
with covers, trays and insulators, with five positive and six 
negative plates; 15 of the cells have one positive plate missing, and 
16 of the cells have the plates defective, the remaining 22 cells 
are in good condition. All the negative plates are good, and 
there is one spare set of negative plates. The size of the boxes 
are 64 x 12 x 13. Shunt wound dynamo, 55 volts 80 amperes, by 
Rosling & Matthews; compound wound dynamo, 100 volts 
16 amperes, same makers, with fly-wheel and three bearings. 
Goods can all be seen in Birmingham.—Apply 6660, ELECTRICAL 
Review, 4, Ludgate Hill, London. 560 


ЛОВ SALE.—Crompton-Burgiu compound-wound dynamo, 80 
volts 80 amperes, £30. Ditto, series, 60 volts 15 amperes, 
spare armature, £22. Crompton double carbon lamps for above, 
£2 each. Gramme series dynam, КО volts 15 amperes, £7 103. 
12,000 good carbons, cored and solid, 11 to 15 m/m ; average £1 53. 
рег 1,000. 2,000 5 to 20 ampere switches, slate bases, laminated 
contacts, from 40s. per gros8.—*' ELECTRICIAN,” 67, Holly Avenue, 
Newenstle-on- Tyne. 5704 


ОВ SALE.—Fitting Shop (8mal but well equipped), with 
steam power. In Midlands. Best offer, without reserve.— 
Apply, 5735, ELECTRICAL Review, 4, Ludgate Hill, London. 57 
E. SALE.—Owing to expiration of partnership, small central 
station in Midlands, capable of considerable extension.— 
Write, Box 5739, ErecrricaL Review, 4, Ludgate Hill, London. 575 


— — — ü——ͤ— — 


4 OR Sale or Hire. — High- -class Dynamos Motors, Alternators, 
Projectors, Cable, and Arc Lamps.—Percy HUDDLESTON AND 
Co., 72, Finsbury Pavement, E. C. 51:8 


EVERAL 4-H.P. Motors, 100 апа 200 volts, £4; with 11" fans, 
£4 103.—Curtine Bros. 1 | 5771 


ARTICLES WANTED. 


Where Advertisements are to be answered to & givon number, letter, or 
nom de plume at the ELECTRICAL Review Office, a 1 for names and 
addresses of the Advertisers will be totally disregard 


LECTRIC Cooking Stove (small) wanted, by W. LINCOLN, 
Bolles Siteet Savondish Square: 8784 

LATIN UM in any form and qusntits. purchased at highest 

prices by Derby & Co., 44, Clerkenwell Road, London. ex 


— 


ANTED, Compound Wound NINE 200 lights, must be in 
good condition. State price, maker, and where to be seen. 
Address, 5772, ELECTRICAL Review, 4, Ludgate Hill, London. 377 


ANTED. — Electric Lamp nee and Scrap Platinum.—Epry 
AND єч 29; Ludgate Hill ndon. 8481 


ANT E, two new or second-hand Steam Dynamos, 30 and 
75 kilowatts respectively; steam pressure 120 lbs.; volts 
200 to 220.— DA VW BROTHERS, LIMITED, Sheffield. 5708 


MISCELLANEOUS. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ELzorRICAL Review Office, applications for names and 
addresses of the Advertisers will be entirely disr ed. 


CCUMULATOR CHARGING. —C. H. Cathcart & Co., Waving 

plant specially adapted for this purpose, charge cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. 
Accumulaters on hire for temporary lighting, experimental uses, 
&c.—3, Dorset Buildings, Salisbury Square, Fleet Street, E.C. 
(Telephone No. 65 ae Wes 


[Continued on nert Page.) 
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MISCELLANEOUS.—Continued. 


A“ CCUMULATORS (ola), ee Cable, Scrap Metal, Metal 
Dust, and Metal Refuse of any kind bought for cash. — Write, 
A. Brown, 77, Lansdown Road, ‘Balaton, London. 8618 


YNAMOS and Motors.— Commission offered to Gentleman 
calling on electrical engineers, by manufacturers of machines 

up to 12 units. State ground covered and full particulars to 5733, 
ELECTRICAL SLECTEICAT REVIEW, 4, Ludgate Hill, London. 5788 


F Engineer, A. I. E. E., desires engagement as 
Assistant or Manager in contracting or consulting work with 

view to partnership. Small salary required to start.— Apply, 5744, 

ELECTRICAL Review, 4, Ludgate Hill, London. 5744 


MISCELLANEOUS. — Continued. 


IL E.E., with office in London i is open to représent one or two 
. good firms. Has good connection among general and elec- 
trical engineers.—5743, ErEgcTRicAL Review, 4. Ludgate Hill, 
London. 8748 


ESS RS. Allan & Adamson, Ltd., removing to their new works 

at Ashtead, Surrey, are prepared to sub-let their present 

offices and works at 88 and 90, Tabernacle Street, E.C., consisting 
of five well lighted floors and basement, low rental ; gas engine if 
required. 8718 


PENING for junior working partner, to take charge of recently 
established branch, fixed salary, £104, share of profits about 
£20), making £300 to commence, which can be increased yearly. 
Capital required, £1250.—5763, ELECTRICAL REVIMw, 4, Ludgate 
Hill, London. 58758 
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WRITE FOR FULL PARTICULARS. 


H. M. SALMONY & CO., Lr. 


118—120, CHARING CROSS ROAD, LONDON, W.C. 
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CENTRAL STATION SWITCHGEAR. 
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SUNBEAMS 
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A 220-Volt “SUNBEAM” Lamp. A | 
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“MARQUAND” 
ACCUMULATORS 


A Planté Plate 
but Lighter, Stronger, Cheaper 
than any Pasted Plate. 


a 
— 


Microphetograph of Structure 
of Plate. 
Address :— 


THE MARQUAND ACCUMULATOR Co., Ld., 
EAST MOORS, CARDIFF. 


5005 


— 
24 


e 
о 


E] 
© 
u 
©. 
т 
о 
г 
8 


ә 
о e 


1 
MC HBRHRE 

2 х — — = 

== |y о 
Jh [t о о з 


т р 
— e oe gs 3 
E 4 
" CIN oy o4. 9 


B 
| 
1 
— 


4^7 


А 
| | Nasa a nu 
(КОК 


| | i ИМ 


| QA MI 


| 


| 


I 
ji 


XVIII 786) THE ELECTRICAL REYIEW SUPPLEMENT. 


COWANS, LIMITED, 


SALFORD, d Pieni 


PLITATAI LTDA TAT B ld LAT AT UPANA NAR АУДУ РТ ТАУР ГУРУР УТРАУ ТЕР УДЗ 


f june 30, 1899. 


M 


bia 


For 
Alternating 
and 
Continuous 
Current. 


Andrews 
but outs. 


CENTRAL STATION SWITCHGEAR. 


S 


Telegrams: Control, Manchester.” 


SUNBEAM LAMP G0., Lt. 


S 


SUNBEAMS SUNBEAMS 


U GATESHEAD-ON-TYNE. .- U 
SUNBEAMS AGENTS IN EVERY PRINCIPAL TOWN. SUNBEAMS 
ТД HT m : N 
N eff | BT i jl 2 Mi i Ту yum 
Hil | 0 y Hi} Ii |! | ie ) 
SUNBEAMS | | i SUNBEAMS 
SUNBEAMS SUNBEAMS 
SUNBEAMS | SUNBEAMS 
A 220-Volt “SUNBEAM” Lamp. A 
SUNBEAMS PROVED by Independent Tests to be THE BEST in the Market. SUNBEAMS 


SUNBEAMS 


S 


MANUFACTURERS of all kinds of ELECTRIC INCANDESCENT LAMPS. 


90, 


*-e990990999 


London Offloo г 


FENCHURCH STREET, E.C. 


SUNBEAMS 


S 


a иы —— CI LL C P Р 


f 


June 30, 1899.) THE ELECTRICAL REVIEW SUPPLEMENT. [37] XIX. 


LI 
ҮЛҮ 


А Planté Plate 
but Lighter, Stronger, Cheaper 
than any Pasted Plate. 
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Microphotograph of Struoture 
of Plate. 


Address :— 


THE MARQUAND ACCUMULATOR Co., Ld., 
EAST MOORS, CARDIFF. 5005 
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CROMPTON & CO, Lt 


Elertrical Engineers. 


,OSED Mo 7o 
eu" CONTINUOUS СА 


CURRENT. 


Fitted with 
| SELF-OILING BEARINGS. 


CARBON BRUSHES. 
| DRUM-WOUND ARMATURES. 
CAST STEEL MAGNETS. 
Advantages— 
| THEY WILL RUN WITHOUT ATTENTION. 
BRUSH GEAR READILY INSPECTED and ADJUSTED. 
HIGH EFFICIENCY. . 


CHEAP. | mM 
FIRST CLASS WORKMANSHIP and MATERIALS. 


Write for Price List. 


Head Office : Works: 


Mansion House Buildings, LONDON, 11 Chelmsford, ESSEX. 


Electrical Measuring Instruments. 


ELECTROMAGNETIO-Gravity Control. 
For Continuous and Alternating Current, 
ELECTROSTATIC. For High Potential Circuits. 
MOVING COIL.—Dead Beat. For Continuous Current only. 
POTEN TIOMETERS. GALVANOMETERS, ETC. 


ОТАРИ АИТТЫ ТТАР 


Cataiogues Free. Liberai Discounts to the Trade. ii 
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T. HARDING CHURTON, 


GT. WILSON STREET, LEEDS. 


DYNAMOS «= 


Open and Enclosed SELF-OILING. 
MOTORS = 
EFFICIENCY. 


72 KW. DYNAMO, 500 REVS. for all purposes. 
SEND FOR PRICE LISTS. un 


STREET LIGHTING WITH — LAMPS. 


FREDUREAU'S F SX IT Patent Projector 


As recently adopted in 
1.— Perfect distribution of light. 
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CANTERBURY 2.— Once fitted requires no further 
3 attention. 
BOOTLE 3.—Can be attached to any exist- 
3 ing lantern. 
&c., &c. 4.—No running expense. 


Can ba adapted to 
suit 

Jocal requirements. 

PATENTEES AND 


MANUFACTURERS— 


A. б E. COHEN, T 
an 
dimi даш. Particulars 


St. Mary Axe, 
London, E.C. 


on applic: tion. 
691 


MOON, LOUGHLIN & Со. 


45, MARKET STREET, 
MANCHESTER. 


SWITCHBOARDS. 
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TESTING BRAKE 


(SOAMES’ PATENT) 


Perfectly Simple to use, 
Absolutelg Accurate, 


No Soap and Water, or other 
Lubricant Required. 


Gives Instantaneous Readings. 


PRICE, COMPLETE, £10 10s. 


— 


ee \ 


Special List of Station Engineers’ and Contractors’ Instruments 
sent on application. 


NALDER BROS. & CO., 


| PRINCE'S MEWS, Gt. GEORGE STREET, WESTMINSTER, S.W. 
Bec (Late 16, Red Lion Street, Clerkenwell, E . C. 
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J. P. HALL & CO., OLDHAM. 
MAKERS OF 
| »* N ам, | MOTORS. 
OPEN 
— RT or 
ENCLOSED. 
E 
= T — 
— aras d vt & CO MAKERS \- ae 
/ M FARNE _ OLDHAM: ENGLAND 
р == 


——— —L— — 


——— es. 


Fig. 148.— SIX- POLE CONTINUOUS CURRENT TRANSFORMER WITH SLOTTED DRUM ARMATURE. 
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ENGINES and BOILERS supplied and fixed with all Accessories. 
FEED WATER HEATERS, CONDENSERS & COOLING PLANT. 
STEEL and COPPER STEAM PIPES and Bends, &c. oe 
VALVES and EXPANSION JOINTS, &c., „ NGS er 
SHAFTING, PULLEYS, &c., | 
supplied and fixed. 
FORGINGS supplied and 


Write for Estimates. 


Machined. 


0 


HIGH-SPEED 

Alf COMPRESSORS, 

for afl Pressures up 

to 200 Ibs. per Square Inch, 

For AIR BRAKES, MINES, &oc., 
or for Exhausting. 


258, Euston Road, London, N.W. —— 5 


ORIGINATORS, v. b. ғ. ANDREWs г co., Ltd. PIONEERS. 


CONCENTRIC WIRING, 


FULHAM ELECTRIC WORKS, 1 
PA 8 Telephone: PUTNEY BRIDGE STATION, LONDON." B RS. 
B 829, Kensington. | 
ä — — — . 


FULHAM, LONDON, S.W. 


| 


| | 
MM | | 
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Established 1827. Telegraphic Address: Unsworth, Derby." 


G. B. UNSWORTH & SONS, Ltd., ren 


Manufactarers of Electrical Wires of every description for Electrical Instruments, Dynamos, Machines, Telephones, and Electric Bells. 
INSULATED LINE WIRES AND CABLES. 
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IMPROVED ELECTRIC WIRING. 


os The ineulafing Lining guarantees a Smooth Frictionless Interior Surface, so that wires cannof be abraded. and are 
at the same time easily accessible. This lining of definite thickness (not a mere film) is Aro Proof,’ whereas ordinary metallic 
piping can be "burnt out.“ and is therefore mof electrically flre- proof. The minimum thickness of steel has been adopted 


which can be guaranteed “nail proof" in ordinary building construction, under floors, &c. This Insulating Lined Steel Pipe 
can be readily; bent or "set" cold, 


Only “ screw thread sockets can ensure a mechanically strong and watertight ш Pe way, but our epecial thread песа. & yreat eav], n time and 
labour of jointing. This insulating lining does net condense. inter e, and prevents tbe “rusting” and electrolytio and chemical action 
incidental to ordinary metallic pipes. It also presents a perm nent insulation which will stand by your Eleotri Conductors under all 
conditions. The Certainty '' of wiring work carried out with Steel Armoured T nsulating Conduit makes it the Standard for high-olase ponat haere 


са 1. Ge. offer a Complete System of wiring іп Steel Armoured Insulating duit applicable either to earthed-outer, two or three-wire 
of ution. 


STEEL ARMOURED |j 


“THE BEST.” 4 [ | | | NSULATING CON D UI T. “THE BEST.” 


» 


OBTAIN FULL PARTICULARS AND PRICES FROM THE MANUFACTURERS: 
Telephone No, 6408, Bank. үе CONDUIT & INSULATION Co., Ltd., 


“Conduits,” London. Ormond. House, 63, Queen Victoria Street, E.C. 


NOTICE. 


JIM BIROWSEY & CO., 52, Queen Victoria Street, London, E.C., 

beg to inform all users of their Megomit that they are 
not bound to any Patent Rights in Manufacturing and Selling 
this Speciality for Electrical Insulating. 


Meirowsky & Co., will indemnify purchasers of their 
Megomit against all liability. 


Telegrams :—“ Meirowsky, London.” Telephone:—657, Bank.” 


GEBRUDER ADT, 


ENSHEIM, PFALZ, GERMANY, 


Manufacturers of Electrical Isolating Materials, viz: 


ISOLATING CONDUIT-TUBES WITH and WITHOUT METALLIC COVERS, 
to enclose electrical conducting wires, elbows, corner pieces, as well as 
slidings, for the complete installation of electrical conduit tubes; 
further, PROTECTING BOXES, DERIVATION BOXES, and 
JUNCTION BOXES of every description. 


INSULATED CASES for Dynamos Motors and Transformers. 
PRIMARY BATTERY VESSELS FOR ELEMENTS, 


ACOUSTIC TRUMPETS FOR TELEPHONES AND MICROPHONES. 


SHADES (Reflectors) for Lamps, DOWN RODS, BRACKETS, and all 
Appliances for Electrical Fittings and Accessories, 
Practicable and Unbreakable. 


y 


D 


| il M ү!!! 0 ТТИ WIN E- 
MI TM) | == 


3 - 5 ARCHIBALD CAMPBELL, 28, Gray's Inn Road, London, V. C. ss 


4999994999999 
Agency and Depót :— 


GARDNER 


OIL AND GAS ENGINES 


From 4 B.H.P. to 20 B.H.P. 
OIL ENGINES, GAS ENGINES, PETROLEUM SPIRIT (BENZOLINE) 
ENGINES. DYNAMOS, COMBINATIONS OF ENGINES: 
ANO DYNAMOS. 


^ GARDNER & SONS, atte vows, 


Telephone No. 48, Eccras. Telegrams: “ THEOBEN, PaTRICROFT" 


55 London: NORRIS à HENTY, 96, Upper Thames Street, E.C. 


Telegrams: “ NoRNODESTRB, Lopon,” 
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SPEOIAL 


AUTO-CAR 
CELL, 


) FAURE- KING 
PATENT, | 
Ne. 1,731, 1396 


AUTOMATIC PRICE 


PATENTED) 


Storage Batteries. 


ASANA 


Whereby Batteries can be priced AT A GLANCE for 
ALL OUTPUTS and VOLTAGES from 15 Lamps 
at 40 volts to 300 kilowatts at 220 volts. 


OU 


m 40 € 50 60 70 80 90 10010 IN THE 
LAMP VOLTAGE == БЕ ot INSTALLATION 
NO О F LAM PS — UNDER CONSIDERATION 
NEAREST SIZE OF CELL [ТҮРЕ 


LOOK OPPOSITE THE VOLTAGE ČA NO OF ү 27 31 33 V E |2 © 
TO FIND me TOTAL COST PU OS ++ oll o & o 


101 EJ 129 


COMPLETE Sh | £ elet] BATTERY CALCULATOR. 


) RUN THE LAMPS FOR 9 HOURS. | 45 go |'98| [ггв[гзг ~~ 


Including [raysAnsulaicrs. | 53 00 [rejsu 
| ; i Arrange the Sliding Scalesal the top so 
—̃ ̃ . Veo o) |276] 320882 ла the. number, of lamps a under th “Ж | 
ё Ine 4 | 
NEAREST SIZE OF CELL [CTYPE | K eid then be und under the Rapective 
arrows, and tts tial cest will be chserved cppesite the 


I5 15 |! ТАНИ voltage |. | 
A t Wen the arrow indicates beween Two sizes of 


E 


LOOK opposite THE VOLTAGE aN N° OF 


ceus — Vorrs| + 
(ates, move the catds so that tirsithe smallerand 
TO FIND Tue TOTAL COST 22 4o | [60| [69 | hen the larger cell falls underthe arrow. [n each 


74| |84 case obserye on the scale above how many lamps the 
rea] [06| | | agreed veltage will give with the battery indicated, 
neol hiar) T cr, U the voltage is in debate, look above the number 

of lamps рде E.M Fal which each size ef cell 
so [m] | | well do the work. 


110 IC jies) | | N.B.srANDS.DELIVERY AND ERECTION NOT INCLUDED. 


THE ELECTRICAL POWER STORAGE CO: Works: Mik. 


M.B.COTTERELUS PATENT. LIMITED, 


COMPLETE BATTERY 
TO RUN THE LAMPS FOR 34HOURS 
Including Trays. Insulators, 
Covers and Acta. 


APPLY TO= 


THE ELECTRICAL POWER 
STORAGE CO., Ld., 


4, GREAT WINCHESTER STREET, E.C. 


Works :—MILLWALL, E. 
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SIEMENS BROTHERS & CO., LTD. 


ELECTRICAL des TELEGRAPH ENGINEERS. 


— — öẽ ————M — — —— —— 
— M —— F. ee a «7Ä?: . — , скн ae — xäͤ—— rr огарь —— — — 


Manufacturers of Telegraph and Electrical Instruments, Iron Poles, Insulators, Electric Mine Exploders, 
Torpedoes, Torpedo Apparatus, Police, Fire, and Railway Signals, and Block Apparatus. 


BATTERIES OF ALL TYPES. 


Dynamos and Alternators, Motors, Transformers, Aro Lamps, Ammeters, and Voltmeters. 
INDIA-RUBBER, GUTTA-PERCHA LEAD COVERED AND IRON SHEATHED 


CABLES & WIRES 


FOR TELEGRAPH. TELEPHONE AND OTHER ELECTRICAL аны 


~~ ` 


ы 4 а e CT" 7 а 


upplied to the various Government Departments, Corporations, Electric Light Companies, Shipbuilders and the leading Contractors or the United 
Kingdom and Abroad. Price Lists and Particulars forwarded on application. Best Terms to the Trade 


Largo Steeks of Cables and Wires fer Electric Lighting kept for immediate delivery ; also Stooks of 
Pure Rubber Strip, insulating Tape, india-rubbor Selutien, and ef all Accessories 
fer jeinting purposes. 


Contractors for Submarine and Land Telographs ; Centrai Stations for Electric Light and Power ; Electric Railways and Tramways. 


LONDON OFFICE8—12, QUEEN ANNE’S GATE, WESTMINSTER, 8.W. NEWCASTLE-ON-TYNE, 21, Grainger Street, West. 
GLASGOW, 261, West George Street. SYDNEY, N.S.W., 65, Pitt Street. MELBOURNE, 22, Market Street. 
Works —WOOLWICH, KENT. ; 
Telegrams : '' SIEMENS, LONSON." Codes: A B С, А 1 ENGINEERING, MOREING & MacCUTCHEON'S. є“ 


90, 1899. 
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Part of NEW WORKS. Water Wheels of 150 H.P. Condensing Engine 140 H.P. 


The unparalleled success of the D.P. Battery 


has brought a number of imitations into the 
market. 


Purchasers should see that they get the 


D.P. Cells installed, as used at Chatsworth, 


Wynyard Park, Bank of England, &c., and should 
not be put off with any of the newer batteries 
which have not stood the test of time. 


Many of theabove cells have been in use 
for seven years without repairs, and have then 


required positives alone, representing a main- 
tenance cost of 44 per cent. per annum. 


Уҹ̧ Ҹ̧У 


те В,р, BATTERY C., Lea. 


HEAD OFFICES (to which ай commanications should be sent): 
66, VICTORIA ST., WESTMINSTER, LONDON, S.W. 
Telegrams :—'' AccUMULATOR, LoNDox." Telephone :—71, Westminster. 


Worke :—Viotoria Werks, Chariten, Kent, and Lumford Milis, Bakewell, Derbyshire. 


ACCUMULATORS 


| 
р.р, 
В.р, 
р.р, 
р.р, 
р.р, 
р.р, 
р.р, 
р.р, 
В.Р, 


Р, 
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EVERED & CO. Lti. 


LONDON and BIRMINGHAM. 


Main Switchboards Planned and 
Quoted for to Specification. 


ALL SWITCHES AND FITTINGS OF THE VERY BEST FINISH. 


"C vERED KC? Lo" 
—RHARNETWORKS4— Ma 
En 


E: [ig 
кт 


| 


Api. 
ih 


ALL KINDS OF SWITCHES AND ACCESSORIES FOR 
HIGH VOLTAGE INSTALLATIONS. 
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250 I. H.P. Tandem Compound High Speed Engine, Driving 
Alternating Current Generator. 


HIGH SPEED ENGINES 


FOR DRIVING DYNAMOS: FOR 


ELECTRIC LIGHTING AND POWER, 


 ECCNCMICAL, DURABLE, and SILENT, 


WITH 


FREEDOM FROM VIBRATION, PERFEGT GOVERNING AND AUTOMATIC LUBRICATION. 


These are made 2-Crank or 3-Crank, Simple, Compound, or Triple Expansion. 
Standard Sizes to 750 H.P. — 


ALLEY & MACLELLAN, 


Sentinel Engine Works, 
POLMADIE, nnn. 


Telegrams: ‘ALLEY, GLASGOW." 
| Telephone Nos. 673, апа 4446. 


~ RANSOMES, SIMS & JEFFERIES, 


LIMITED. 


ALL CLASSES OF ENGINES AND BOILERS 
FOR ELECTRIC LIGHT INSTALE TONS: 


zo а _ With Throttle Valve or Patent Automatie -an Gvrernee. 


ENGINES AND DYNAMOS OOMBINED AND TESTED. 
ORWELL WORKS, IPSWICH. 


9, GRACEOHURCH STREET, LONDON, B.C. 


“С. & <.” 


САВІЕ 


amd 
CONSTRUCTION CO., Ltd. 
HEAD OFFICE :— WORK8:— 
50, CANNON ST., E.C. DELVEDERE KENT. 


— — — . 


ES 3 
erroe yox “7 k 


e 


| 


MULTIPOLAR (8 Pole) MOTOR, 


From 2} H.P. at 100 Revs. per minute 
To 18 H.P. at 675 Revs. per minute. 


SEND FOR PRICES AND PARTICULARS. 


oa SOLE IMPORTER FOR UNITED KINGDOM: A 


C. R. HEAP, 


Ё. 5 F ж: ** dir m ee T i ар A. Pe i 27, WICTORIA ST., S. ., 
Laying Lead Sheathed Armoured Mains at 
TUNBRIDGE WELLS. LON DON. 


~ PRICES CONSIDERABLY REDUCED. PRICES CONSIDERABLY REDUCED. 
BUSS-SOMBART’S 


TACHOMETERS & TACHOGR 


PORTABLE AND STATIONARY TYPES ЖОШ 


Over 5,000 In use. 


UNEQUALLED FOR PERMANENT AGCURACY 
AND WORKMANSHIP. 


Used and constantly ordered by the principal ` 
Dynamo Makers all over the World. 


Sole Makers г 


AKTIEN-GESELLSCHAFT STRUBE, Magdelfa " 


= 


4 2 


jue 80, 180%] | E ELECTRICAL REVIEW. _ — — — H9] mv 


Telegraphic Address i—" SOLAR, МАШШЕНАМ.” 


CHAMBERLAIN & HOOKHAM. L* "sn 
ELECTRICITY METERS 


The Best in the Market. 
MESS Approved by the Board of Trade. 
patents Upheld in Court of Queen's Bench. 


Ga- MANUFACTURERS AND OTHERS INFRINGING THE COMPANY'S PATENTS WILL BE PROCEEDED AGAINST. E 


„ Messrs. VENNER & co., тош LE NW . 
ne 


YE S ^^"537. PATENT SEAMLESS oiL CAN 


K New Patent Thumb Button & Patent Seamless Spout. да Е 


UTE 


IN COPPER OR BRASS, 
For Electrical Purposes. 


Contractors to H.M. NAVY, War Department, Home Office, 
and Indian State Railways. SOLE MAKERS— 


JOSH. KAYE & SONS, LTD., Lock Works, LEEDS, 


and 93, High поеме: LONDON, W.C. 


5580 


TRIPLEX PUMPS . 
In great variety for Motor Drwing. 


Large Stock always on hand ready for immediate delivery. 


THE “VICTOR” TURBINE, Horizontal Types a Speciality. 


One Installation of 75,000 H.P. now in course of construction. 


FREDERIC NELL, S, Queen Yictoria St., London. 


Supplied trom Stock to suit from 3/16-In. 
to 3-in Nuts. 


ARMSTRONG, STEVENS & SON, 


WHITTALL STREET, 
BIRMINGHAM. 


ih PRICE LISTS ON APPLICATION. 


FPE CRX am 2 


xxvi [50] THE ELECTRICAL REVIEW, [June 80, 1899. 


, GUTTRISS, WALLIS & C0., 


5 


Manufacturers of Spoeolaiitios in 


SMALL ELECTRO MOTORS 


For hoth Gontinuous and Alternating Gurrents. 


~ COMSTICK L 


E Е FOR 


у: ЖБП CATINGYES Йй TRH ge 


SAMPLE STICK POST FRED, SEWENPENCE. 


ELMWOOD ELECTRICAL WORKS. LEEDS. 


ASHTON, FROST & Ci, Lii 


Bank Top Foundry, BLACKBURN. 


120 k.w. Four-Pole Slotted Drum inane Generator. 


GENERAL ENGINEERS, | 


MILLWRIGHTS, BRASS and IRON FOUNDERS. 


HIGH EFFICIENCY 


“am /ransformers, 
ALTERNATORS, 


Dynamos, Motors, Switchboards, 
COMPLETE ELECTRICITY WORKS EQUIPMENT. 


JOHN FOWLER & CO. eens), Lo, нт, LEEDS. 


WORKS USING OUR APPARATUS:—Leeds, Eastbourne, West Brompton, Madrid, Dublin, Burton-on-Trent, Reading, Islington, 
Avila, Coventry, Blackpool, Newport, Toro, Buenavista, Sanildefonso, Ayr, Wakefield, Halifax, Harrogate. 
IN PROGRESS :—Malaga, Wakefield, Newport, Menston (Electric Tramway), Capetown, Leeds Electric Tramways, &c. ма 


INTRODUCED IN 1886. 
THOUSANDS IN USE. 
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|WESTERN ELECTRIC 


COMPANY. 


Telephone Cables. 


FOWLER-WARING > 
ELECTRIC LIGHT CABLES 


OF ALL KINDS. 


WESTERN ELECTRIC d 


79, COLEMAN STREET, E.C. 
Works :—NORTH WOOLWICH. | 
CHICAGO, NEW YORK, ANTWERP, PARIS, AND BERLIN. 


Enclosed Central-Valve Compound. 


Engines & ‘Tyne’ Dynamos. 


andi 
y 
i — 
A 
Siy J а 
A. 


j . 1 . Ij" cras 


— : + jet 


Electrio | 
Transmission of Electrio 
Power Lighting 
Machinery A ЖАЛ, ji л ^ of 
of all descriptions. — ' We п.) — a — . ай desoriptions. — 
c eh ; ned „ Рау * 


дыз " I" ч — у 
LOS ù Pun ER. ' ү 
sa 5 25 7j NN 


One of Two 36-Kliiowatt Sets supplied to Port Talbot Railway and Docks Co. 


MANUFACTURERS: 


ERNEST SCOTT & MOUNTAIN, Ltd, 


ELECTRICAL AND GENERAL ENGINEERS, 
NEWCASTL.E-ON-TYNE. 


i 


* 


| т 
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.NEWT 0 ELECTRICAL WORES, | ! 


LIMITED. | 
Makers of High Clans, Direot-Compled, or 


рунамо х MOTORS, 


Fitted with Improved Paten Self-Oiling Bearings, 
Adjustable or fixed Field-Magnets 


-ALBO MANUFACTURERS OF 
ALTERNATORS AND 
TRANSFORMERS. 


CORRESPONDENCE SOLICITED AND ESTIMATES GIVER. 


pap- ces TAUNTON, ENGLAND. ора... 


EVERY CONTRACTOR SHOULD USE:— 


GUARANTEED. 


 WUFPLIED TO 18K 


BRITISH; AND27FOREIGN GOVERNMENTS 
Corporstions Railways, Docks, &c., 
Electrical Suppiy Companies and Firms, 


ALL OVER THE WORLD. 


DEPOÓTBS:— 


LONDON-14, Union Court, 
Old Broad Street, E. O. 


(PRIVATE WIRE TO FACTORY). 


MANOHESTER-— 
Parsonage Buildings, No. б. 


Telegramsi—* MEGOHMS, MANCHESTER." 


GLASGOW-108, Argyle rtr. 
Telegrams:—" MoGEOOH, GLASGOW." NS | ТУЕНА RO 


t <. T] M c n 4 ? ; 4 
52: 1 | "n" & 3 ee n v “м WM 3 ^ ' 
= B Wit Lis mU ‚ > © 
. — 5 In nii б^ [ЖИН т N 5 ? ADITU S — { | 
= - M guru d чн „ша 1 
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1 ? {2 -4 - 5%? — 
= LE ИИ ШЕ, тт тү A À 
= ЧЧ i uM ЕНЕ in 3 Н 71 e Б L 
Set i инн gut 
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Telegrams —” JUNG CABLES, BRUSSELS.” 


STDNET- 9l, Pitt Street. 


Telegrams :—“OARBONIOC, SYDNEY.” 
SAMPLES AND LISTS FREE TO THE TRADE. 
THOUSANDS OF MILES READY FOR IMMEDIATE DELIVERY. 


Telegrams:-" CABLES, OLD CHARLTON." Telephone:-46 WOOLWICH. 


Sounson & Phiups Erectie Өл Works 


Head Office and Factory:-OLD CHARLTON, KENT. 
SPHOIALITY : 


BROOKS’ SEMI-SOLID SYSTEM OF UNDERGROUND MAINS. 


-FRAR " ҮР, gor, 


' 
4 » = 
Ay uses 
> am 
d in 


22 ВшшРиш Anc Lamps Ss 


Owners sf Patents 
and Sele Makere : 
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"ZAPON ENAMEL.” " BRASSOLINE." "ENAMELOID." “GOLD DYE.” 


SPECIAL COLD LACQUERS. 


MANUFACTURED BY 
THE FREDERICK CRANE CHEMICAL COMPANY, ** = ==, 42 ZzrE "rr 


TELEPHONE No. 4279. Telegraphic Address: ‘ ' CHEMICAL," Birmingham. 
Bdinburfh Agents: ANDERSON & GIBB, Regent Arch. ` Glasgow Agents: THE METALLIC ART CO., 212, Old Dumbarten Road. 


ORE IDNNXCOCXIDNMCQY 


* E 
* 
Ae ь 
, 
- A" 
е4 


S. ч OW — MEOHANIOAL ENGINEER = 9» —- 
64, MARK LANE, LONDON, E.C. | 
Contractor to Н.М. боза ый, i PC auum ыш ылы онын эе 


CHIGAGO -Highest and Only Award for freliays Diploma and Шоба: for Insulaters. BRUSSELS :—(001, " Hors Conoeurs, Nombres du Jury.” 


ROBERT W. BLACKWELL & COMPANY, 


ENGINEERS AND OOWFRACTORS FOR 
ELECTRIC TRAMWAY CONSTRUCTION & EQUIPMENT, 


Trolleys, Poles, Insulators, Wires and Oables, Feeders, Rail Bonds, Motor-Truoks. 
. Line Material and Supplies of every description | 


9, VIOTORIA STREET, WESTMINSTER, LONDON, В.М. 
Gelegrams —" Konzsm, Lopon,’ Telephone — 808, Westminster." Codes =" A. B. G.,“ "A 1, "Liobere, фы: 8168 
EEA EE E EE E EE EE E E EEE a Ee) 


THE ELECTRIC RAILWAY & TRAMWAY CARRIAGE WORKS, Lro., 


PRESTON, Lancs, 


Manufacturers of Railway Carriages, Tramcars for Horse and Electric 
Traction, and all kinds of Rolling Stock for Light Railways. 


Registered Office and Works :—STRAND ROAD, PRESTON, Lancs. 5691 


RAMSDEN, CAMM & CO. Lrp, 


BRIGHOUSH, YORKSHIRE 


avon, Steel and Copper Wire Drawers, 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
SPECIALITIES :—FINE SIZES of H.C. COPPER, GERMAN BILYER, &c., WIRES. ца 


SWEDISH OHAROOAL IRON SHEETS BARS RODS. STRIPS 
СЕЕ AND STAMPINGS. 


EB TURNER BROS.. 


In de Rough and Бале Telegraphic Address иВиввтгвои, Lonpos.” — NBetanLisumED 1990. Discs over 5 feet diameter 
WILD STEEL CASTINGS gems MAGHETS. MAGNET STEEL FOR TELEPHONES. М. $e ее — wide 


PRESSSPAHN 


FOR INSULATING DYNAMOS, MOTORS ALTERNATORS &c. 
Stocked Dj The INTERNATIONAL TRADING CO., Cornwall Bulldings, 85, Queen Victorla St., E.C. 
thle о Mecha ch teh м olde 


Trade Mark ' BROCHIPEL.' 


194, UPPER THAMES ST., 


Nearly 20,000 in use. 
BROCKIE-PELL ARC LAMP, Ltd., 21—25, Tabernacle St., LONDON, E.C. 
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THE NATIONAL BOILER 


AND 


GENERAL INSURANCE Co., Ltd., 
22, ST. ANN'S SQUARE, MANCHESTER. 


INSURANCE and INSPECTION 


DYNAMOS, MOTORS, 
Hydraulic Lifts, Steam, Gas or 011 Engines and Boilers of all Classes. 


Consulting Engiveering in reference to Power Plant. 
Specifications and Drawings prepared for New Bollers, 
Engines, and for the arrangement of Bollers & Engines. 


PROSPECTUSES ON APPLICATION. 


APPLICATION FOR AGENCIES INVITED. 


STONEWARE CONDUITS 


INSULATORS 
For ELECTRIC LIGHT MAINS 


SUPPLIED RECENTLY FOR 


GLASGOW, PRESTON, 
DUNDEE, NORWICH, 
WESTMINSTER, 

8T. PANCRAS, 
RICHMOND, ав. 


LARGE 
STOOKS OF POROUS 
OELLS, BATTERY JARS, 
TELEGRAPH AND TELEPHONE 
INSULATORS. 


A., &c., kc. 


CRYPTO WORKS CO., Ltd., 


29, CLERKENWELL ROAD, LONDON, E.C. 


Telegrams :—" COMMUTATOR, LONDON.” 


MANUFACTURERS OF 


AND 


motors 


IN SMALL SIZES 
pr toSH.P sy, 


WATE, JACOBY & C0., Ld, 


iin s Place, LONDON, uh 


Telegrams:—'' SATURATION, LONDON.” 


DYNAMOS 
MOTORS. 


ОГ Шай : : 3 . nw” D. Я 
"ts rss di 50 Horse- Power 
Bump" 1. 


Ну ГА Vli н NL Ii 


ИШҮ 300 v., 600 reys. 
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HICKS’S 
N 


Wies, wiih Gauge indicated 


VITRIFIED LEADING-IN TUBES, 


Dynamos 
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PATENT BATTERY HYDROMETERS 


Are the Best jn the Werid 
for Electricians. 


IN USE EVERYWHERE. 


Fig. 1 has four different beads, indi. 
cating different gravities, and the correct 

E gravity is shown on the bead which floats 

Ы nearest the centre of the tabe. 

Price 4s. 6d. 


m 7 2 is loaded with shot at one end, 
as the scale clearly marked in its 
Price 2s. 


Fig. 3. The rubber tubing is inserted we 
in the acid and the teat squeezed to 

p exclude the air. When the teat is 
released the acid will rise inside the 

FA tube, and the bead floating nearest the ue +. 
centre gives the gravity. The rubber “* |B 1 
tube can easily be inserted in a narrow тшт КЫ 
place. Speoiall 1 for small bat- v 4 
teries. rice 4s. n. 


| эы 


£ 
Y T 
х Keating's Open Scale Hydremeter, ёе. 6d. 


е 8,9 & 10, Hatton Garden, London 


Fig 2. » B. 


BAILEWY’S 


PATENT STEAM PRESSURE RECORDER 


BRaelosed in Enamelled : m Handsome in Finish 
Iron Gase, E À and Appearance, 


Fitted with best English 
Bight-Day Movement, 
and all the latest im- 
proversents, Is an ac. 
curate recorder of the 
G@uctuations of tho boiler 
pressure, and an offeo- 
taal check on careless- 
ness and extravagance 
їп firing. 


Modifications of this 
instrament. made for 
Water, Hydraulic, Blast, 
Fan, Vacuum and other 
pressures; also for re- 
cording speeds of 
Engines, Machines, &o. , 
for recording the water 
level of Reservoirs, &o. 


W. H. BAILEY & CO., LTD, 
s YE, MANOHBSTER. MILL sume 1 


on Office € Showrooms : — 


16. FENCHURCH STREET. LONDON, E.C, 


SCIENCE PROGRESS : 
A QUARTERLY REVIEW OF CURRENT SCIENTIFIC INVESTIGATION. 


Edited by J. BRETLAND FARMER, M.A., 
WITH THE OO-OPERATION OF A POWRRFUL EDITORIAL OOMMITTER. 


B CONTENTS OF OCTOBER NUMBER. 
PAPER AND PAPER STANDARDS. By О, F. Onoss. 
ON SELECTION IN MAN (continued). By J. Buppos, F.R.S. 


THE ZEEMAN EFFECT AND DISPERSION. By G. F. Frrzeunazp, F. NB. 
Ето оног of Natural and Experimental Philosophy in Trinity College, 
u 


SOME RECENT WORK UPON MUSOLE AND NERVE. By Frawors ботон, 
F.R.B., Waynflete Professor of Physiology in the University of Oxford. 


NOTES ON PARASITES (II.) By Автнса E. Surrey, М.А, Fellow of 
Christ's College, Cambridge. 


FLORAS OF THE PAST; THE WEALDEN. By A. О, Swan, F.R.S., 
Lecturer on Botany in the University of Oambridge. 


REVIEWS OF BOOKS. 
Price 38., or 38. 3d. post free Subsoription Price 10s. 6d. per annum. 


Now ready, Vol. VII. (Vol. II. of New Series), Royal 8vo in Handsome Cloth 
tae Binding, Price 12s. 6d. 


London— 


THE SCIENTIFIC PRESS, Ltd., 28 & 29, Southampton St., Strand, Ж.С. 


Reduction in Price 


тє SONJA” 
ENCLOSED ARC LAMP 


Burns 100 to 200 hours. 
Continuous and Alternating 
Current. 


MANUFACTURED BY 
K. WEINERT, BERLIN. 


Sole Agents for the United 
Kingdom : 
WILHELM & Co., 
11413, Westmorland Buildings, 
Aldersgate St., London, B.C. 

Sole Agents ! tor t Barth arnal Tipa 


Mesers. tho 
neering Cont TON ner dad pe i 
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pus SCHUCERT ШЕТШ C0., Lu. 


CLUN HOUSE, SURREY ST., STRAND LONDON. W.C. 


— ——— ———M——————— ———]ꝗ 


* 


Electric 
Lighting. 
Power. 
Traction. 
Searchlights, 
Cranes. 
Lifts. 


ELECTRIC TRAMWAY AT AIX-LA-CHAPELLE. 


THE 


| SIMPLEX ENAMELLED STEEL CONDUIT 


THE IDEAL SYSTEM OF WIRING 


ELECTRIC LIGHT, 
POWER, 
BELLS AND TELEPHONES. 


Now being specified by the leading, Consulting 
Engineers, and used 
Contractors throughout the Kingdom | 
for all Electrical Work. 


ABSOLUTELY Cheaper THAN WOOD CASING. 


IMMEDIATE DELIVERY FROM STOCK OF ALL SIZES OF 
CONDUITS AND ACCESSORIES. 


THE SIMPLEX STEEL 
CONDUIT Coy., Ltd., 


Head Office COVENTRY STREET, 
and Works: BIRMINGHAM. 


Telegrams: “ Economy, BigMrNGHAM." Telephone, No, 2,955. 
eedecccceoc 


Lendon Office ang Mansion House Chambers, 
20; Bucklorsbury, 
LONDON, E.C. 411 
Telegrams: “ AuniPHoNE Lonpon.” 
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ORDER АТ ONOE. 


The Practical Electrician's 


POCKET-BOOK and DIARY 


For 1899. 


NOW READY. 


Limp Leather, Pest free 1s. 2d. 


This book is full of оно information and should be in the pocket of 
every up-to-date electrician. 


S. RENTELL & CO., Ltd., 


11, LUDGATE HILL, LONDON, E.C. 


pff Ok. 


50 feet. of 


Lin. waterproo 
rubber-lined 
i} canvas hose 
à having rubber- 
|| coned tap con- 
|| nector, with end 
У nozzle and reel 
КО! to hang up to 
|| wall, 


SS l| £2 2». Od. 
| More or less 


11 hose, -in. at 7d. 
per foot. 


J. H. HEATHMAN & CO. 2, Endell St., London, W.C. 


ELECTRIC WIRE «GABLE MACHINERY 


Of the most modern design, for Covering with Silk, Cotton, 
Hemp, Jute, Rubber, &c., Taping, &c 


Machines for Braiding, Measuring, Compounding, 
Varnishing, Stranding. Cable Serving. 
Waxing. Core Serving, Cable Sheathing. 
The largest stock of patterns in the Trade. 
Special machines designed and constructed. 
Machines kept in Stock ready for Immediate Delivery. 


THOMAS BARRACLOUGH, 
Gnginter and Machine Waker, 
Offices :– 20, BUCKLERSBURY. LONDON, E.C. 1161 


IMPROVED 


TACHOMETERS f 
TACHOGRAPHS 


Manufactured by 


J. BUNDSCHUH, "cur 


AT LAST. 


NO PISTONS. NO DASHPOTS. 
ENTIRELY METALLIC. 


THE FOSTER 
PATENT 


“PULL BORE.” 


Sizes 3-in.—18 ins. Bere. 


W. H. BAILEY & Go., Ltd., Manchester 


RHEOSTATS 


EVERY KIND AND EVERY SIZE. 
Used ali ever the World. 


BEST, HANDSOMEST, CHEAPEST 


Write for Illustrated Catalogue, showing 600 different Rheostate, 
any one of which you can order by a single code word. 


Ward Leonard Electric Ge., Bronxville, N.Y., U.S.A, 


A PERFECT REDUCING VALVE 


THE ELECTRICAL REVIEW. 
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OPPERMANN’S 


PLATING & DEPOSITING DYNAMOS 


USED BY ALL THE PRINCIPAL LONDON PLATERS. 


Polishing Lathes and Materials, Lead-Lined пеи Ten ad Me 
Outfits of all sizes for Electro-Silver Plating, N 
Gilding, Brassing, Coppering, &c. 
Aluminium in Sheet, 2 &c. kept in Stock. Dynamos and 
Plant lent on hire. 


PRICES OF DYNAMOS FROM £46. 
Send fer Catalogue and Testimonials. 


CARL OPPERMANN, * cr. 


D. H. НЕШ & SON, LTD, 


Steam Hern & (3, Kirby гой, Hatten Gardes. 


Telegrams: "Bonoinello, London." Telephone: 1888 Gerrard. 
IVORY, BONE, HORN AND WOOD TURNERS 
кш OTURING ELBOTRICIANS, 

Indicaters, Bellis, Qo. 
Wall N Gwitches, Fase Fuse Boards. Name and Address Tablets 
INCANDESCENT LAMPS. FLAME LAMPS А SPECIALITY. 621 
аа ELECTRIC WIRE CASINGS 
$ BLOCKS, CLEATS, BOARDS sor SWITCHES 
IN STOCK & MADE TO ANY DESIGN. 


ACCUMULATOR CASES. 
BATTERY BOXES, åo. 


: "X MADE TO ORDER ON SHORTEST NOTICE, 


J. F. & G. HARRIS, 
TIMBER MERCHANTS & MOULDING MANUFACTURERS. 


varps (55 WILSON STREET, FINSBURY, Е.С. 
d PEE ORANGE ST., Gravel Lane, ВО OUTHWAR Z5 LONDON. 
ыр PALMER RD., Green St., BETHNAL GREEN, — 


Large Stock kept of 
SHEETS, 
RODS, 
TUBES, 
AOCUMULATOR 
BOXES, &c. 


rn IM THE HARBURG INDIA-RUBBER C. СО. 


F. WINTER, 
8, Redeross St., 


B.O.. 
Varied Stock of 
SHEETS, TUBES, 
RODS, OELLS, 


TULANE em 
Er Т, 


BRITANNIA RUBBER & KAMPTULICON CO., 


32, Cannon 8t., ё 88, Queen Victoria St., Е.С. 


JOHNSON & PHILLIPS, 


14, Union Court, Old Broad Street, E.C., and Chariton, Kent. 


lí 


ELEOTRIO GABLE CASINGS. 
ALL HADEB TO THIS PATTERE. 
The prices queted belew are per 100 fl., 
ease and cover together. 

Fuld Bise Sections en A en. 
ESTIMATES FOR OTHER 0096 AND SIZES 
PROMPTLY SENT. 


Articles Moulded or 


MAKERS 6f the most medern machines for 
OABLE MAKING. OABLE LAYING. 


STRANDING. BRAIDING. 
TAPING. WINDING. 
COMPOUNDING LAPPING. 


RUBBER, SILK & COTTON COVERING 


or Two Pairs of No. 18 B.W.G. 
Trade Allowance (, РЕР cent. for 8,000 feet or erer. 


WIGERS BROS., nn) ER. 
67/68 KING WILLIAM 8T. LONDON, E.O. us 
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COIL | Coil Winding of ovory desoription. 


ute NOTICE or 
9 CHANGE OF ADDRESS 
USE 


LOW PRICES. 
m VARLEY MAGNET Gey., DERBY. 
improved Elootrie Glow Lamps WE HAVE 
(Patented 1894, ö, 6, 8. Designs 260,942—4, 269,414—2?1, &c). EES IVI OV Е! D 
(From 28, Bush Lane, Cannon Street, E. C.) 


More Extensive Premises 


No. 9, REO LION COURT, 


CANNON STREET, E.C. 


| ПЕ гон LAMP) C? PATENT ' EMPRESS) | 
с iM И 


AYAPLPITATPLPATITLPLITAT] BM 


And SAVE 457, on gour | 
ELECTRIC CURRENT BILL. FULLER & CO. 


All types of Lamps ia Stock, with or without Opal 


LAMPS OF BEST ENGLISH MANUFACTURE, THE AMERICAN X-RAY ‘JOURNAL. 


Fer Price List and Partioulars apply :— Devoted to Practical X-Ray Work, апа. 
IMPROVED ELECTRIC GLOW LAMP CO., Ltd., purer are and Selengos: 
103, QUEEN VIOTORIA STREET, E.@. | SUBSCRIPTION Ge. PER ANNUM. 
— M ADDRESS— | 
The PRI СМ GLOBE SYNDIC ATE EUROPEAN EDITOR, 18, Nevern Road, Earl's Court, London. 
— . —— — —— 
LIMITED. dale. A mm 
57 & 58, Ohanoory Lane, London, W.O. ^ | 
Th bes are formed with the Prisms insid ent [| | f 
ee ©. 5 smooth. е boh gives them M | HIGH-CLASS LATHES 
the beauty and brilliant appearance of cut-glass, and increases Mag | | FOR 
both the efficiency and beauty of eleotrio lighting. ELECTRICAL 
ENGINEERS. 
/ U/l Ingleby Works, 
SPECIALLY f , У, SPECIALLY BROWN ROYD, BRADFORD 
| SSE SN Lathe the British and 
| S — d Фотев. 
SUITABLE | | Ў \ SUITABLE ESTABLISHED 1888. 
FOR bloß 
' | 


eed zc rants ДЭ) 
Cafés, Halle, and Large Corridors, Railway Stations, 
Ralway Carriages and Waiting Rooms, Publio Bars, Bathe, Shope, Man r, the : 
COMMEROIAL IN'CEELLIGEZXINOX. we 
General Office and Domestic Lighting, Clubs, Smoking Rooms, &о. N.B.—A Free Specimen Copy will be sent on receipt of a Post Card. 
Unsurpassed for Street Lighting, Saloone, 
Oabins and Dook Lighting, Theatree, Oonoert and | My. J. G. LORRAIN, M. I. B. E., M. I. M. B., ав. 
Mualo Halle, Hotele, Restaurants. Fellow of the Chartered Instibute of Patent Agents. 


»fo: Mouse, Norfolk St Londen, шшс» 
Correspondence Solicited. „а T d CENTIES DANDSOOK* Pest Free on А Application. 


Mavor: Coulson- Concentrie 


WATERPROOF ARD BUSTPROGF. 
47, KING STREET MILE-END. 3145000 


a=" KOY —=вюмр FOR PARTICULARS. m TRADE SUPPLIES. 


Wiring 


аъ Дьо D dis — —— ———— — o р "E 
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DAVIS & TIMMINS, L™ 


YORK ROAD, KING’S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


. CONTRACTORS TO MANUFACTURERS OF — — 
H.M. GOVERNMENT. METAL Screws AND TuRNED Work 
THe Wan OFFICE, ADMIRALTY, Сит From $00 Drawn Robs, 
PosTAL TELEGRAPH DEPARTMENT, &c., By Automatic MACHINERY FOR | 
Амо CoLoNiaL GOVERNMENTS. ENGINEERS, ELECTRICIANS, & C. | 


All these Goods are shown Full Size and kept in Stock. 
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2 S 2 S e, ә EJ 2s 
7 | mono eM rs r NN Pc gm] 
WA N e À odd X XY кл ХА ай їн 3y 
,,,, REE = 22 a 
TISSI ЛУ,” УУ, — — —SÓ уг. — — 2 * i el 


nn 


å 4 P i i 
t3. i 
S—.-4 


STRAIBIT DRAWN, BRASS, IRON AND STEEL, ROUND, HEXAGON AND FLAT, ALL SIZES KEPT. IN STOCK. | 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 
CON5S:1DERABLE REDUCTION FOR LARGE QUANTITIES. 
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‘LEEDS’ ELECTRIC MOTORS 


FOR ALL PURPOSES. 


Of all Types for use in Continuous 
Current Oircuits. 


DYNAMOS 


OF ALL SIZES. 


2969238 


GREENWOOD & BATLEY, Ltd., Leeds. 


REEN'S FCONOMISER 


SAVING 


r 
= rr 
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2, EXOHANGE ВТ, 
j MANOHESTER. 


ЗЫ оюна зЗ A EX ИП FIELD. 8578 


SCIENTIFIC INSTRUMENT CO., Ltd., Cambridge, 


Manufacturers of Standard Electrical Instruments, Resistance 
Boxes and Recording Apparatus. 


SOLE MAKERS OF 


CALLENDAR’S ELECTRIC RECORDERS. 


This apparatus is capable of recording almost any kind of electrical quantity directly, and can be made to record many other 
quantities indirectly, as, for instance, temperatures, by means of the variation of electrical resistance. 


No Magnetic or Temperature Error. The Recorder can be worked at practically any distance from tha Pyrometer, Voltmeter or other Receiving Apparatus. 
AN INVALUABLE INSTRUMENT IN A LIGHTING STATION OR LABORATORY. 
SOLE MAKERS OF 


EOUDDELL’S OSCILLOGRAPRPH. 


This instrument will record, the simultaneous changes of potential difference and current on making and breaking inductive - 
circuits, the charge and discharge curves of condensers, and the changes in potential difference and current 
in the armature coils of dynamos. 
WRITE FOR PARTICULARS. 


XVI [60] 1 aum REVIEW. | [June 30, 1899. 
THE 


INDIA. T Burr Prae & Tam Wows | 


COMPANY, LIMITED, 


ELECTRICAL ENGINEERS. 


* DURABLE. ж 
_. EVERY COIL 
~ TESTED. . 


READY FOR MN 
IMMEDIATE DELIVERY ~ 


Offices and Warehouses: 
100 & 106, Cannon St., London, E.C., and 97, Boulevard Sebastopol, Paris 
WORKS:—SILVERTOWN, ESSEX, AND. PERSAN-BEAUMONT, FRANCE. 


Telegraph Addresses 
Head Offices ‘SIL. ЕВОРА, LONDON.” Wowks s-*GRAYSIEWER, LONDON.” 
BRANCH OFFICES: | 
98, 


Lobes . . .. 54, Onetle Street. | Bor . . . Olare Street. BIRMINGHAM ............ 27, Albert Btreet. 
Baapecan (Yonss.)...... Tuis шы: ЖОС n 9, Bussex Бем. | 
EE | NOD Bquare. Nawcasers-ou-Trus ... 59, Westgate Road. GLABGOW 5, Buchanan Brest. 
' BELFAST 83, High Street. 
Cansere ... Pierhead Ohambers, Bute Dooks. | Pomssmouni  ............ 48, High Street. DUBLIN ............. 15, Bt. Andrew Stress 
ESTIMATES AND PRICES ON APPLICATION. nae 


Printed by W. G. Wiornx. 7, 8 & 9, Hosier Lane, E.C., and Published by the Proprietors, H. ALABASTER, GATRNOUSB & Oo., at 4, Laudate ИШ, Landes. 
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